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1. OVERVIEW OF THE NATIONAL HEALTH AND
NUTRITION EXAMINATION SURVEY

This chapter provides a general history and description of the National Health and Nutrition

Examination Survey (NHANES), and an overview of the tasks that staff perform during the survey.

1.1 History

The National Health Survey Act, passed in 1956, provided the legislation authorizing for a
survey to provide current statistical data on the amount, distribution, and effects of illness and disability
in the United States. NHANES was created to fulfill the purpose of this act. The NHANES 99 for 2004
was the eighth in a series of national examination studies conducted in the United States since 1960, but

effective in 2005, NHANES has become a continuous field survey with year-round data collection.

To fulfill the purposes of this act, it was recognized that data collection would involve at
least three sources: (1) direct interviews with Americans of all ages; (2) clinical tests, measurements, and
physical examinations on sample persons; and (3) facilities where persons received medical care such as

hospitals, clinics, and doctors’ offices.

To comply with the 1956 act, the National Center for Health Statistics (NCHS), a branch of
the U.S. Public Health Service in the U.S. Department of Health and Human Services, has conducted

seven separate examination surveys to collect interview and physical examination data.

The first three of these national health examination surveys were conducted in the 1960s:

1. 1960-62—National Health Examination Survey I (NHES I);
2. 1963-65—National Health Examination Survey II (NHES II); and

3. 1966-70—National Health Examination Survey III (NHES III).

NHES 1 focused on selected chronic disease of adults aged 18-79. NHES II and NHES III
focused on the growth and development of children. The NHES II sample included children aged 6-11,

1-1



while NHES III focused on youths aged 12-17. All three surveys had an approximate sample size of 7,500

individuals.

Beginning in 1970, a new emphasis was introduced. The study of nutrition and its
relationship to health status gained importance as researchers began to discover links between dietary
habits and disease. In response to this concern, under a directive from the Secretary of the Department of
Health, Education and Welfare, the National Nutrition Surveillance System was instituted by NCHS. The
purpose of this system was to measure the nutritional status of the U.S. population and changes over time.
A special task force recommended that a continuing surveillance system include clinical observation and
professional assessment as well as the recording of dietary intake patterns. Thus, the National Nutrition
Surveillance System was combined with the National Health Examination Survey to form the National
Health and Nutrition Examination Survey (NHANES). Four surveys of this type have been conducted
since 1970:

1. 1971-75—National Health and Nutrition Examination Survey I (NHANES );
2. 1976-80—National Health and Nutrition Examination Survey II (NHANES II);
3. 1982-84—Hispanic Health and Nutrition Examination Survey (HHANES);

4. 1988-94—National Health and Nutrition Examination Survey (NHANES III); and

NHANES 1, the first cycle of the NHANES studies, was conducted between 1971 and 1975.
This survey was based on a national sample of about 28,000 persons between the ages of 1-74. Extensive
data on health and nutrition were collected by interview, physical examination, and a battery of clinical

measurements and tests from all members of the sample.

NHANES II began in 1976 with the goal of interviewing and examining 28,000 persons
between the ages of 6 months and 74 years. This survey was completed in 1980. To establish a baseline
for assessing changes over time, data collection for NHANES II was made comparable to NHANES L.
This means that in both surveys many of the same measurements were taken in the same way, on the

same age segment of the U.S. population.
While the NHANES 1 and NHANES II studies provided extensive information about the

health and nutritional status of the general U.S. population, comparable data were not available for many
of the ethnic groups within the United States. HHANES, conducted from 1982 to 1984, aimed at
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producing estimates of health and nutritional status for the three largest Hispanic subgroups in the United
States—Mexican Americans, Cuban Americans, and Puerto Ricans—that were comparable to the
estimates available for the general population. HHANES was similar in design to the previous HANES
studies, interviewing and examining about 16,000 people in various regions across the country with large

Hispanic populations.

NHANES III, conducted between 1988 and 1994, included about 40,000 people selected
from households in 81 counties across the United States. As previously mentioned, the health status and
characteristics of minority groups can be very different from that of nonminority groups. Thus, black
Americans and Mexican Americans were selected in large proportions in NHANES III. Each of these
groups comprised separately 30 percent of the sample. It was the first survey to include infants as young
as 2 months of age and to include adults with no upper age limit. For the first time a home examination
was developed for those persons who were unable or unwilling to come into the examination center but
would agree to an abbreviated examination in their homes. To obtain reliable estimates, infants and young
children (1-5 years) and older persons (60+ years) were sampled at a higher rate. NHANES III also
placed an additional emphasis on the effects of the environment upon health. Data were gathered to
measure the levels of pesticide exposure, the presence of certain trace elements in the blood, and the

amounts of carbon monoxide present in the blood.

NHANES 99, conducted between 1999 and 2005, was the first of the series of surveys
designed with the goal of becoming a continuous, annual survey. Each single year, and any combination
of consecutive years of data collection, comprises a nationally representative sample of the U.S.
population. This new design allows annual statistical estimates for broad groups and specific race-
ethnicity groups as well as flexibility in the content of the questionnaires and exam components. New
technologic innovations in computer-assisted interviewing and data processing result in rapid and

accurate data collection, data processing, and publication of results.

The number of people examined in a 12-month period is about the same as in previous
NHANES—about 5,000 a year from 15 different locations across the Nation. The data from the
NHANES are used by government agencies, state and community organizations, private researchers,

consumer groups, companies, and health care providers.

In addition to NHANES I, NHANES II, Hispanic HANES, and NHANES III, several other
HANES projects have been underway since 1982. These projects have been a part of the HANES
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Epidemiological Follow-up Survey, a multiphase project that has been conducting follow-up interviews
with the NHANES I survey population in order to provide a longitudinal picture of the health of the U.S.

population.

1.2 Goals of the Survey

NHANES 2009, the current version of the survey, was designed to continue the collection of
information about the health and diet of people in the United States. These data are used to fulfill specific
goals. The overall goals of NHANES 2009 are to:

[ Estimate the number and percent of persons in the U.S. population and designated
subgroups with selected diseases and risk factors;

[ Monitor trends in the prevalence, awareness, treatment, and control of selected
diseases;

[ Monitor trends in risk behaviors and environmental exposures;

L] Analyze risk factors for selected diseases;

n Study the relationship between diet, nutrition, and health;

n Explore emerging public health issues and new technologies; and

n Establish a national probability sample of genetic material for future genetic testing.
1.3 NHANES Data Accomplishments

NHANES data have been used to influence policy and improve the health of the U.S.
population in many ways since the survey series was established. For the past 40 years, the U.S. Public
Health Service has been interviewing and examining tens of thousands of Americans. Currently, teams of
doctors, nutritionists, and health technologists are conducting the National Health and Nutrition
Examination Survey (NHANES) in communities across the United States. Information from the survey

will be updated annually.
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Some of the contributions of the NHANES data include:

n Pediatric growth charts. Developed by the National Health and Nutrition
Examination Survey, the NHANES growth charts are found on the walls of
pediatricians’ offices and clinics not only across the United States, but also around the
world. With new information on younger babies, the current charts have been
expanded and improved.

n Vitamins and minerals. The earlier NHANES showed that low iron levels were a
serious problem for many people, including women of childbearing age, preschool
children, and the elderly. As a result, the government decided to fortify grain and
cereal with iron to correct this deficiency. The surveys also showed the need for folate
to eliminate another deficiency and prevent birth defects. Today, we have a wealth of
information at our fingertips and, indeed, on our food labels to help us make better
choices about our diets. Much of that information comes directly from the National
Health and Nutrition Examination Survey.

n Cholesterol levels. The first survey in the 1960s led public health officials to sound
the alarm about the link between high cholesterol levels and the risk of heart disease.
When NHANES started testing, one-third of adults had high cholesterol. Today fewer
than 1 in 5 adults have high cholesterol. Changes in diet and lifestyle, all built on
information from the national survey, have sharply reduced our risk of dying from a
heart attack. These strategies have also helped doctors find ways to better treat heart
attack patients and speed their recovery.

n Lead-free gasoline. It was NHANES that gave the first clear-cut evidence that
Americans had too much lead in their blood. This led Congress, the Environmental
Protection Agency, and others to phase out the use of lead as an additive in gasoline,
and the results have been remarkable. By the 1990s, NHANES found that only
4 percent of Americans had elevated lead in their blood, But it remains a problem for
certain groups, especially poor children living in old houses, in cities where lead paint
was once common. The survey helps public health agencies pinpoint where lead still
remains a problem.

As the NHANES survey continues to collect and update health information, there are other

ways in which the information will be of use, including:

n Osteoporosis. This condition, in which bones get weaker as people grow old, is
blamed for many of the fractures among the elderly. The National Health and
Nutrition Examination Survey measures bone density of participants.

[ Environmental smoke. Recent NHANES data found that nearly 9 out of 10
nonsmoking Americans were exposed to smoke either at home or on the job.

n Obesity. Despite the public health gains in recent years, more Americans are

overweight than ever before. Today, more than half of the adults in the U.S. are
overweight, and the number of overweight children and teens has doubled in the past
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decade. This has led public health experts to look for ways to improve both diet and
fitness.

n Changes in Food/Diet. Today consumers can find a wide range of low fat and light
foods in their grocery stores, from dinner entrees to snacks. As the food we eat
changes, NHANES helps monitor whether these new foods and dietary changes
actually are in the best interest of our health.

n Immunizations. The National Health and Nutrition Examination Survey has turned
up important information about the extent of hepatitis B infections, and led to the
recommendation that all infants and children be vaccinated against it. Though babies
and children are the primary targets for immunizations, the survey also has alerted
doctors to the importance of tetanus shots for older people.

14 National Center for Health Statistics

The Division of Health and Nutrition Examination Surveys (DHANES) is one of the survey
divisions at the CDC’s National Center for Health Statistics (NCHS).

DHANES is responsible for planning, operations, informatics, analysis, and reporting
activities related to the family of health and nutrition examination surveys. These surveys range from the
capstone cross-sectional National Health and Nutrition Examination Survey, to longitudinal studies, and
more recent efforts with community-based studies. DHANES is comprised of more than 60 Federal
employees who have training and expertise in diverse areas including public health, informatics, survey

methodology, and statistics. The Federal staff are augmented by contractor staff working on- and off-site.

The Division consists of four branches and the Office of the Division Director. The
DHANES Office of the Director coordinates the major activities in the Division. Each of the four

branches consists of a multidisciplinary team with specific duties and responsibilities.

1.5 Sample Selection

A sample is defined as a representative part of a larger group. Since it is impossible to

interview and examine everyone in the United States for NHANES, a representative sample is taken of

the U.S. population. By studying a representative sample of the population, it is assumed that the findings

would not have been too different had every person in the U.S. been studied. Because generalizations
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about the population will be made, it is extremely important that the sample be selected in a way that
accurately represents the whole population. Statisticians calculate the size of the sample needed and take
into consideration the geographic distribution and demographic characteristics of the population, such as

age, gender, race, and income.

An introductory letter is sent to each household in the sample. A few weeks after the letter
goes out, interviewers visit each listed household and use carefully designed screening procedures to
determine whether any residents are eligible for the survey. If eligible residents are present, the
interviewer then proceeds to introduce the study, presents the Sample Person (SP) with a survey brochure,
and obtains a signed consent for the household interview. The brochure contains detailed information on

the survey, the household interview, and the Mobile Examination Center (MEC) examination.

A signed consent form must be obtained from each eligible individual before the household
interview can be conducted. A refusal to sign the consent form is considered a refusal to participate in the
survey. After the interview is completed, the interviewer then explains the MEC exam, obtains another
signed consent form for the MEC exam, and contacts the field office to schedule a MEC appointment for
the SP. All SPs aged 12 years and older must sign the Examination Consent forms to participate in the
MEC examination. Parental consent is also required for SPs under 18 years of age. SPs aged 7-11 years
old are asked to sign the Examination Assent form. An additional consent form is required for consent to
future general research and genetics testing for both adults (ages 18+) and parents of children under 18
years. This consent form gives permission to store a small sample of blood and urine for future specimen
testing and to collect a sample for genetics testing. A refusal to sign the MEC consent or assent form is
considered a refusal to participate in the examination phase of the survey. Examinations will not be

performed on sample persons who do not sign a consent form.

1.6 Field Organization for NHANES

There are two levels of field organization for this study - the home office staff and the field
staff.

[ Home Office Staff from Westat — Project staff from Westat are responsible for
overseeing the field teams and field work.
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Field Office (FO) Staff — For this survey, an office will be opened at every survey
location (stand). Each field office will have a Study Manager (SM), Office Manager
(OM), a Field Manager (FM), and one Assistant Office Manager (AOM).

- The Study Manager (SM) is responsible for the overall management of
operations at a stand.

- The Office Manager (OM) is responsible for the stand office operations and is
the main conduit for the flow of work and information between the MEC and
the household interviewing staff. She or he will supervise one or more local
office clerks hired to assist with office activities. The OM reports to the SM.

- The Field Manager (FM) has primary responsibility for the supervision of the
household interviewers. The FM also assists the SM and supervises the
activities of the Assistant Office Managers. She or he will deal with
administrative issues, ISIS problems, and preparations for the next stand.

- The Assistant Office Managers (AOMs) are primarily responsible for data
entry into the Integrated Survey Information System (ISIS), editing data
collection materials, and verification of interviewer work. The AOMs report to
the FM and also work closely with the OM.

Facilities Specialist (FES) — One Facilities and Equipment Specialist will travel with
each field office team and caravan to oversee the maintenance and operation of the
trailers.

Household Interviewers — These staff members are primarily responsible for
identifying and enrolling the survey participants, conducting the household interviews,
and appointing the study participants for the MEC exam. Specifically, household
interviewers will locate occupied residential dwelling units, administer the Screener to
select eligible sample persons, obtain signed consents to the household interview,
conduct the interviews, set up examination appointments, obtain consents for the
MEC exam, conduct field reminders for MEC appointments, and assist in
rescheduling broken, cancelled, and no-show appointments.

Several times a week, household interviewers visit the field office and report to the
field manager. During the course of the study, interviewers also interact on a daily
basis with other field office staff and home office staff.

MEC Staff — These health professionals conduct the health exams. The survey
includes two exam teams. There are 16 individuals on each traveling team: 1 MEC
manager, 1 MEC coordinator, 1 licensed physician, 3 medical technologists, 4 health
technologists, 2 registered dental hygienists, 2 MEC interviewers, 2 dictary
interviewers, and 1 phlebotomist. In addition, local assistants are recruited, trained,
and employed at each stand to assist the exam staff.
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The following section describes the steps that are always completed before the opening of a

stand and provides an overview of the tasks that interviewers are expected to perform.

Steps completed prior to interviewing include:

1. Statisticians scientifically select certain segments in the sampling area. A segment is
an area with definite boundaries, such as a city block or group of blocks containing a
cluster of households.

2. Segments are listed by NHANES staff. Listing is the systematic recording on special
forms of the address of every dwelling unit (DU) located within the segment.
Commercial buildings and other structures not intended as living quarters are not
listed.

3. A sample of dwelling units is selected from the listing forms. This sample is the group
of addresses that interviewers visit in order to conduct interviews.

4. Immediately before data collection begins, an advance letter is sent to each dwelling
unit with a mailing address. This letter briefly describes the study and informs the
household that an interviewer will contact them in the near future.

Steps followed by the interviewers at a stand include:

1. Obtain assignment of sampled dwelling units to contact from the field manager.

2. Locate dwelling units using addresses on the Household Folders and listing/mapping
materials in the Segment Folder.

3. Contact an adult who lives in the selected household (occupied residential dwelling
unit) and administer the Screener using a laptop computer.

- The Screener is an interview that lists all the individuals who live in the
household, divides the household into families, and collects all the demographic
characteristics necessary to immediately determine if there are persons in the
household eligible for further interviewing.

- All instructions necessary to determine eligibility and to select sample persons
(SPs) are programmed in the CAPI Screener.

4. If all persons in a household are ineligible, no further work is done with the case. If
eligible household members are identified, interviewers continue to conduct all the

necessary tasks associated with the case.

5. In eligible households, obtain a signed interview consent form prior to completing the
medical history and/or the family questionnaire.
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6. Administer the appropriate medical history CAPI interview to eligible respondents.
The questions asked depend on the age of the SP.

7. Administer the Family questionnaire to one adult family member from each eligible
family in the household.

8. Schedule a MEC appointment for each SP, coordinating the MEC schedule and the SP
schedule.

9. Obtain signed consent form(s) for each SP for the examination, confirm the
examination appointment(s) with the field office, and give each SP an appointment
slip.

10.  If there is more than one eligible family in a household, repeat this process with each
additional family.

11.  Record the result of each contact or attempted contact with the household on the Call
Record located in the Household Folder.

Interviewers also support the survey by conducting field reminders prior to MEC
appointments and reschedule broken, cancelled, or no-show MEC appointments. When an interview has
been completed, interviewers edit their work, carefully reviewing all forms for completeness and
legibility. Interviewers report in person to the field manager at the stand office for regularly scheduled
conferences, usually every other day. During these conferences, interviewers discuss completed cases,
discuss problems with incomplete cases, receive new case assignments, and report time, expenses, and

production.

To ensure the accuracy and completeness of the survey, all interviewer work is edited by the
field office staff, and then validated by recontacting respondents. After this review, supervisors provide

interviewers with feedback concerning the quality of the work.

1.7 Exams and Interviews in the Mobile Examination Center (MEC)

Examinations and interviews are conducted in a mobile examination center (MEC), which is

composed of four specially equipped trailers. Each trailer is approximately 48 feet long and 8 feet wide.

The trailers are set up side-by-side and connected by enclosed passageways. During the main survey,

detachable truck tractors drive the trailers from one geographic location to another.

1-10



Exhibit 1-1 shows a floor plan for the MEC. The interior of the MEC is designed specifically
for this survey. For example, the trailers are divided into specialized rooms to assure the privacy of each
study participant during exams and interviews. Many customized features have been incorporated
including an audiometry room that uses a soundproof booth, a wheelchair lift, and a wheelchair-accessible
bathroom available to assist participants with mobility problems. Exhibit 1-2 shows the locations of the

various exams within the MEC.

1.7.1 Exam Sessions

The MEC operates 5 days a week and includes weekday, evening, and weekend sessions.
Two 4-hour sessions are scheduled each day with approximately 10-12 SPs per session. During a stand,
workweeks rotate to offer a variety of MEC appointments on weekday mornings, afternoons, and

evenings, and every weekend.

Exhibit 1-1. Floor plan of the MEC
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Exhibit 1-2. MEC exams and rooms

Trailer Room Room Use
Trailer 1 Coordinator Welcoming and waiting area for SPs
Muscle Strength Muscle Strength, Physical Activity Monitor, Proxy
Respiratory Health Exhaled Nitric Oxide
Spirometry
Anthropometry Body measurements
Trailer 2 Physician Physician examination
MEC Interview 1 Health interview, OGTT Trutol administration, Proxy exam
MEC Interview 2 Health interview, OGTT Trutol administration, Proxy exam
Dietary Interview 1 Dietary interview
Dietary Interview 2 Dietary interview
Tuberculosis Testing Tuberculosis testing, Chemosenses
Trailer 3 Bone Density (DXA) Bone Density scans
Home Urine Collection Home urine collection, Tuberculosis testing
Oral Health Dental examination
Audiometry Hearing tests
Trailer 4 Phlebotomy/OGTT Drawing of blood samples
Oral glucose tolerance Trutol administration
Tuberculosis testing
Laboratory Processing of biological samples
Label/shipping area Lab area for labeling and shipping specimens
Staff area Staff area that houses main computer system
1.7.2 Exam Team Responsibilities

There are 16 individuals on each exam team. In addition, a local assistant will be hired to

assist the staff in managing examinee flow. The duties of the exam team members are summarized below:

One MEC manager supervises the exam staff, oversees exam flow, and supports exam

operations.
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n One coordinator directs the flow of SPs through the MEC examination process. The
coordinator manages all SP appointments, verifies that all components are completed
for each SP, and exits SPs from the MEC.

[ One physician conducts the medical examination and records results, reviews the
results of the complete blood count and pregnancy test, and serves as the safety officer
for the MEC.

n One dentist conducts the oral health exam and obtains the HPV specimen.

[ Two health (MEC) interviewers administer questionnaires for physical and mental

health information. The interviewers are also trained to administer the proxy exam,
the OGTT exam, and the home urine collection exam.

[ Two dietary interviewers administer the dietary questionnaire. The interviewers
record a 24-hour dietary recall of the types and amounts of foods consumed by the SP
in the last 24 hours. They are also trained to administer the OGTT and home urine
collection exam.

n Four health technologists (some with radiologic technology and/or other health
training) take and record body measurements, conduct respiratory health exams and
bone density (DXA) scans, administer hearing tests, record for the oral health exam,
conduct the home urine collection exam, and administer the Trutol solution for the
glucose tolerance test.

n Three medical technologists conduct clinical laboratory tests on biological and
environmental specimens, record the results of the tests, and prepare and ship
specimens to various laboratories.

n One phlebotomist conducts the phlebotomy interview, administers the fasting
questionnaire, and draws blood for laboratory tests and special studies like the volatile
organic compound special study. The phlebotomist is also responsible for
administering the Trutol and drawing a second blood sample for the GTT test. They
are trained as a backup examiner for other MEC components like body measures and
the home urine collection.

Each staff member is part of a team of professional persons with specific assignments that
must be completed in order to accomplish the overall objective of the survey. Each individual must be
aware of and respect the job demands placed upon other staff members, maintain an attitude of tolerance
and consideration for fellow members of the team, and willingly perform extra tasks that may be assigned
to support other staff members in the performance of their duties. MEC staff members may be requested
to perform tasks not directly related to their specific professional skills in order to implement the overall

data collection plan.

1-13



1.7.3 Examination Components
The full examination for an adult takes approximately 3’ hours, but the actual length

depends on the SP’s age. Some exams are done only on certain age groups so the exam profiles vary,

even among adult SPs. The exam components are described briefly below and summarized in Exhibit 1-3.
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Exhibit 1-3. MEC exam components by age

Examination Age group

Audiometry 20-69
Body Composition (DXA) 8-59
Body Measures All ages
Chemosenses (Taste & Smell) 40+
Dietary Interview All ages
Glucose Tolerance 12+
Laboratory 1+

Urine Sample 6+
MEC (Health) Interview 8+

Pubertal Maturation 8-19
Muscle Strength 6+
Oral Health 2+
Phlebotomy 1+
Physical Activity Monitor 6+
Physician All ages

Blood Pressure 8+
Respiratory Health 6-79

Spirometry
Exhaled Nitric Oxide
Bronchodilation with spirometry Limited subsample

Tuberculin Skin Testing 6+
Urine Collection 6+
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The specific tests an SP will receive depend on his or her age and gender and selection into
various subsamples. Exhibit 1-3, shown earlier, lists all of the MEC exam components and indicates

which components are given to each age group. The major exam modules are described briefly here.

[ Audiometry—The goals of the hearing exam are to obtain normative data on the
hearing status of the adolescent U.S. population and to evaluate certain covariates that
may be related to hearing loss, such as noise exposure. The hearing component tests
adults aged 20-69 years by performing pure tone air conduction audiometry and
tympanometry. Because air conduction thresholds alone cannot detect middle ear
disease, tympanometry is conducted to identify potentially medically-correctible
conditions which may be contributing to hearing impairment.

n Body Composition—The DXA component will use dual energy x-ray absorptiometry
to evaluate body composition for SPs aged 8-59 years. A whole body scan will be
used to assess body composition changes that occur with age by measuring fat mass,
lean mass, and percent body fat. Body composition by DXA is a more accurate
representation of a person’s body fat than scale weight or body mass index (BMI),
because it does not rely on height and weight alone to measure fat mass and lean
mass. Excess body fat or body composition with a high fat-to-lean ratio can increase
the risk of cardiovascular disease, Type Il diabetes, metabolic syndrome and certain
cancers. Excess body fat, especially at levels considered obese, can also put stress on
the joints and interfere with mobility and the ability to perform everyday activities.

n Body Measures or Anthropometry—All SPs will have body measurements taken.
The exam will include height, weight, and other body measurements such as arm
girth, waist circumference, and sagittal abdominal diameter. These measurements will
be used to assess growth, obesity, and body fat distribution, and will provide
information that can be used as a reference for later studies. Measurements of height
and weight will allow for a revision of the child growth charts now in widespread use.
Measuring body fat is important because it is associated with hypertension, adult
diabetes, cardiovascular disease, gallstones, arthritis, and some forms of cancer.
Furthermore, obesity and overweight can have an effect on the mental, physical, and
social well-being of individuals.

[ Chemosenses—The goals of the chemosenses exam is to obtain normative data on the
ability to taste and smell for U.S. adults ages 40 years and older. Smell testing is
performed by standardized scratch and sniff tests including the ability to smell the
odor of smoke and natural gas. These are important safety hazards for older adults.
Taste testing is performed for the ability to taste samples of salty and bitter solutions.
The smell and taste data will be linked to the nutritional data that is collected to see
whether differences in the ability to smell and taste are related to diet and nutrition.

[ Dietary Interview—Dietary information has been collected in NHANES since the
1970s. Researchers and policymakers rely on NHANES data for detailed information
about the foods and beverages that are consumed by the U.S. population. In addition
to providing important national reference data on food and nutrient intakes that are
obtained on all survey participants, the data help us to learn about food patterns of
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ethnic subgroups, the adequacy of diets consumed by young children and older
persons, and the contribution of food to total nutrient intakes. Total nutrient intakes
from food and dietary supplements can be computed by combining NHANES Dietary
Recall data with the dietary interview supplement and antacid recall information.
Many Federal agencies use NHANES data to evaluate Federal regulations in the areas
of food fortification and human risk assessment analyses that are used to measure
human exposure to contaminants that are found in food.

The goal of the dietary component is to estimate total intake of foods, food energy and
nutrients, nonnutrient food components, and plain drinking water by the U.S.
population; and assess dietary behaviors and the relationship of diet to health.
Quantitative dietary intake data are obtained for all subjects by means of a 24-hour
dietary recall interview using a computer-assisted dietary data entry system.

Two dietary interviews will be administered to all SPs. The primary dietary interview
is administered in person in the MEC (the MEC In-person interview). At the end of
the MEC dietary interview, the interviewers will schedule the SPs for a Phone Follow-
up (PFU) 4-11 days later. The PFU is a follow-up dietary interview conducted by
telephone by dietary interviewers from the home office.

Oral Glucose Tolerance Test (OGTT or GTT)—The purpose of this test is to
reassess the prevalence of diabetes and impaired glucose tolerance (IGT) in the U.S.
population. Persons with impaired glucose tolerance (IGT) — 15.6 percent of the U.S.
population — are at high risk for developing diabetes. Also, IGT is an important risk
factor for a number of other adverse health conditions and mortality. IGT is defined
on the basis of an abnormal oral glucose tolerance test (OGTT). Persons without
diabetes but with an OGTT 2-hr value of 140-199 mg/dl are considered to have IGT.
Recent national and international randomized controlled trials have shown that
diabetes can be delayed or prevented among persons with IGT.

- The GTT will allow estimation of the prevalence of IGT and, thus, prediabetes
in the U.S. population, surveillance of trends in the prevalence and awareness
of these conditions, study of the risk factors for IGT and prediabetes, and
examination of IGT as a risk factor for health conditions and mortality. Timely
data on IGT and prediabetes are particularly important as the Nation initiates
efforts to prevent diabetes among persons with prediabetes. These data on IGT
and prediabetes are critical to targeting, designing, and evaluating prevention
efforts.

- A fasting glucose blood test is performed on all participants 12 years and older
who are examined in the morning session after a 9-hour fast. After the
venipuncture, participants are asked to drink 75 milligrams of Trutol® and to
have a second venipuncture 2 hours (plus or minus 15 minutes) after consuming
the Trutol. The blood glucose level from the second venipuncture will be used
to determine if an SP has IGT.

MEC (Health) Interview—nParticipants aged 8 and older will have a private health

interview in the MEC. Generally, the questions asked in the MEC are considered to be
more sensitive than the questions asked in the household. The MEC environment is
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believed to be a more appropriate setting for the administration of these questions.
Depending upon the age of the survey participant, the interview may consist of
questions about reproductive health (birth control practices, pregnancy and
reproductive history), sexual activity, pubertal maturation, health behaviors (physical
activity, weight history, tobacco, drug, and alcohol use), current health status, urinary
conditions and mental health, as well as recent exposure to certain environmental
chemicals. Adults 60 and older are also given a short series of tests to assess their
cognitive functioning. Children 8-11 years are asked questions only about weight
history and pubertal maturation. Participants who are 8-69 years old answer the most
sensitive questions of their questions when the interviewer steps out of the room. In
complete privacy, they use earphones which enable them to both hear and see the
written questions on the screen. They enter responses by touching the responses on the
computer screen.

Muscle Strength—The goals of this component are to provide: (1) nationally
representative data on muscle strength; (2) prevalence estimates of persons with poor
muscle strength; and (3) data to study the association between muscle strength and
other health conditions and risk factors, such as obesity, cardiovascular disease,
diabetes, hypertension, and activity and dietary patterns. One of the most common
methods of measuring muscle strength is the isometric grip strength test. We will
measure isometric grip strength using a handgrip dynamometer for all participants 6
years and older. The participant will be asked to squeeze the dynamometer as hard as
possible with each of his or her hands in a standing position.

Oral Health—SPs aged 1 years and older will receive an oral health exam.
Depending upon the age of the SP, persons will be checked for tooth loss, cavities,
restorations, dental sealants, and dental fluorosis. Examinees 30 years and older will
receive a periodontal examination.

- Oral and dental diseases affect many in the United States. Dental caries and
tooth loss remain significant problems affecting the Nation’s oral health.
Although average dental caries rates for school-aged children have declined,
nearly a half of all children still have caries. Additionally, more than 90 percent
of adults in the United States have experienced caries. Dental sealants, an
effective caries prevention measure, have been underutilized in the United
States, with less than one-quarter of children aged 5-17 having them. This oral
health examination will meet a critical need to continue monitoring trends in
dental health status and will produce oral health data to monitor key oral health
objectives for the Healthy People national health promotion initiative.

Phlebotomy—SPs aged 1 and older will have blood drawn. The amount drawn will
depend on the person's age. It is important to draw blood from study participants for a

number of reasons:

- Knowledge can be gained about how healthy a person is by measuring for
various substances in his or her blood.

- Blood tests can provide early warnings of potential health problems, perhaps
before physical signs appear. For example, a blood test for lead might indicate
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exposure to unsafe lead levels before an individual shows any physical signs of
lead poisoning. Also, diabetes mellitus will be assessed by measures of plasma
glucose, insulin, and glycohemoglobin in examinees ages 12 years and older.
Diabetes is a large, growing, and costly public health problem in the United
States and disproportionately affects racial and ethnic minorities. About 17
million Americans have diabetes and more than 1 million new cases of diabetes
are diagnosed each year. Alarmingly, type 2 diabetes (formerly considered an
adult disease) is now being diagnosed in children and adolescents and there has
been a large increase in diagnosed diabetes among adults <40 years of age.

- Blood tests will also indicate the presence of STDs such as hepatitis, herpes,
and HIV infection.

- Blood tests help in monitoring nutritional status, one of the key goals of
NHANES. What researchers discover from this data can lead to health policy
recommendations—the need for more vitamin fortification, for example.

- The blood testing also provides information about the levels of cholesterol and
other blood lipids, another important study goal.

Physician—All SPs see the physician. The physician measures blood pressure and
pulse of all participants over 8 years of age, explains to female SPs how the HPV
examination will be completed and explains the meaning of the STD/HIV test results
to eligible SPs. The physician explains how SPs receive the results of STD/HIV tests
so that the results remain totally confidential to the SP. Beginning in 2007, the
physician will screen participants who qualify for the bronchodilator with spirometry
exam, obtain consent for, and administer the bronchodilator. The physician must be
present on the MEC before any exams can be conducted, and the physician is in
charge of any medical emergency that occurs on the MEC.

Respiratory Health—Beginning in 2007, the Respiratory Health (RH) was
incorporated in the NHANES study. RH will be collected by means of an assessment
of lung function testing, or spirometry, and a measurement of exhaled nitric oxide
(ENO). The objective of collecting this data is to assess the prevalence of asthma and
adult chronic obstructive pulmonary disease in the U.S. population. All SPs aged 6-79
years will be eligible to participate in the component. SP’s will be excluded from the
RH exam if they answer positively to any pre-exam safety exclusion questions.

RH has three subcomponents: (1) spirometry, (2) ENO measurements, and (3) repeat
spirometry measurements after the administration of a bronchodilator. For the third
subcomponent, a subset of SPs whose baseline spirometry results show lung function
values below a certain threshold, and will be provided with an opportunity to repeat
spirometry after inhaling a bronchodilator medication. The MEC physician will first
evaluate the participant to determine if the participant meets the requirements for safe
bronchodilator administration. The physician will then obtain written informed
consent, and then instruct the SP in the administration of the bronchodilator, and then
administer the medication. Results from repeat spirometry testing following the
bronchodilator could potentially provide a more detailed picture of each individual’s
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breathing problem, i.e., and indication of whether the person is likely to have asthma
or chronic obstructive pulmonary disease.

ENO provides a noninvasive marker measure of airway inflammation, a factor in
asthma and possibly other lung diseases. Evaluation of airway inflammation, a
precursor of asthma symptoms, is important in the investigation of underlying disease.
Currently, there are no U.S. population-based estimates of ENO baseline levels for
normal subjects, or for those persons with asthma and chronic obstructive pulmonary
disease.

Tuberculosis—To support public health programs in the control, prevention, and
eventual elimination of tuberculosis (TB) in the United States, accurate and
comprehensive data are needed about the extent of the TB burden. National
prevalence was last measured in NHANES 1999-2000. At that time 4.2 percent of the
civilian, noninstitutionalized population had latent TB infection (LTBI). Foreign-born
participants had a higher LTBI prevalence (18.7%) than US born (1.8%), with 63
percent of TB infections among people who were foreign-born. In addition, only 19.5
percent of foreign-born persons had been previously diagnosed and only 11.6 percent
were prescribed treatment.

To determine the current prevalence of TB infection, NHANES participants 6 years of
age and older will receive two tests for M. tuberculosis infection: a skin test and a
blood test. Those who DON’T have the venipuncture will not be eligible for the TB
skin test. It is hoped that in future years tuberculosis infection will be able to be
monitored with just the blood test.

Urine Collection—All participants ages 6 and older will be asked to provide a urine
specimen. It is important that NHANES know how long since the participant last
voided so we will be asking that question when they come to the MEC.

- Urine tests for women of child bearing age will be used to test for pregnancy.

- Urine tests can also indicate the presence of STDs such as chlamydia infection.

- Dozens of chemical exposures are measured in the urine samples collected by
NHANES.

- Characteristics of the urine indicate whether participants may have early signs
of chronic kidney disease.

- A second home urine collection will be obtained after the examination
specifically to look for early signs of chronic kidney disease.
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1.7.4 Sample Person Remuneration

All examinees receive remuneration for the MEC visit as well as payment for transportation
expenses. The MEC visit remuneration is age-related and may include an extra fasting incentive if the SP
is eligible. SPs who complete the dietary phone interview and the Consumer Behavior Questionnaire also

receive an incentive.

1.7.5 Report of Exam Findings

Examinees receive the results of many of the tests and exams conducted in the MEC, though

some results are used only for research and are not reported.

One report, a Preliminary Report of Findings, is produced on the day of the SP’s
examination and includes results that are immediately available and require no further evaluation or
interpretation. Before the examinee’s departure from the MEC, the coordinator prints a report that can
include height, weight, complete blood count, blood pressure and heart rate, and results from the oral
health and audiometry examinations. The MEC physician reviews the blood pressure and complete blood
count test results for abnormalities and discusses any problems with the SP (or his or her parent.)
Approximately 12-16 weeks after the exam, NCHS mails the remainder of the examination results to the
SP after appropriate clinical or quality reviews are completed. This Final Report of Findings will include
all the results from the Preliminary Report of Findings and may include laboratory tests like liver and
kidney function tests and lipids, bone density scan results, retinal image scan reports, and spirometry
results. Seriously abnormal results are reported to the SP via telephone by NCHS before the remaining

findings are mailed.

Certain tests, such as those for sexually transmitted diseases (Chlamydia, herpes simplex,
and human papillomavirus) and human immunodeficiency virus (HIV) are released only to the sample

person using a specially devised procedure requiring a unique password.

To further assist sample persons, an in-house NCHS survey response team is available to
answer calls from NHANES participants regarding the results from the Report of Finding System. The
response team effort works both as a triage mechanism and a surveillance system. A receipt and control

record is kept on all sample person inquiries. Also available at no cost to sample persons is an 800 toll-
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free telephone number that can be accessed during regular scheduled business hours. The response team
members include a physician, a nurse with a doctorate degree, and other staff who are trained to answer

specific questions.

Tests and procedures conducted in the MEC are not considered diagnostic exams and are not
a substitute for an evaluation by a medical professional. No clinical treatments or health interventions of
any type are performed in the MEC. If a health problem is discovered during the course of the MEC
exam, the physician offers to contact the examinee’s personal healthcare provider or recommend a local
physician or clinic for follow-up care. If a sample person is found to have a serious condition requiring
immediate attention, the local rescue squad may be summoned or the SP will be advised to seek

immediate medical treatment.

1.7.6 Dry Run Day

At the beginning of the examination period, one-half day is devoted to calibrating
instruments, practicing MEC procedures, and collecting biological specimens that serve as blind quality
control samples. A dry run day is scheduled immediately before the first exam day of every stand to make
sure that all equipment is operational, supplies are adequate, and the facility is working properly. All
procedures in the dry run are completed as though the actual exam session was being conducted. The only
difference is that the e

Examinees are volunteers who are not part of the sample for the survey. Volunteers may

include local residents, local officials, or field employees or guests of NCHS.

1.8 Integrated Survey Information System (ISIS)

The Integrated Survey Information System (ISIS) is a computer-based infrastructure
designed to support all survey operations including sample management, data collection, data editing,
quality control, analysis, and delivery of NHANES data. With a collection of customized subsystems, the
ISIS links the field office, mobile examination center, Westat home office, and NCHS during field
operations. Each component in NHANES such as Dietary Interview has a computer application for direct
data entry. Data collected in the Dietary Interview room of the mobile examination center is directly

entered in the ISIS system computers. In addition, data from biomedical equipment such as the Dual
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Energy X-Ray Absorptiometry (DXA) scanner for body composition is directly downloaded to the ISIS

system where it is displayed on the computer screen and stored in the system database.

1.9 Confidentiality and Professional Ethics

All information regarding this study must be kept strictly confidential except as required by
law. This includes location of survey sites. Since this study is being conducted under a contract with the
National Center for Health Statistics, the privacy of all information collected is protected by two public
laws: Section 308(d) of the Public Health Service Act (42 U.S.C.242m) and the Privacy Act of 1974 (5
U.S.C. 552a).

Each person working on the study must be continuously aware of the responsibility to
safeguard the rights of all the individuals participating in the study. Each participant should be treated
courteously, not as a sample number. Never divulge names or any other information about study
participants except to the research team. Refrain from any discussions about study participants, in or out
of the MEC, which might be overheard by people not on the survey staff. All of the members of the
research team are under the same legal, moral, and ethical obligations to protect the privacy of the SPs
participating in the survey. No participant names will be included in any reports prepared about the
survey and neither NCHS nor the contractor is allowed to release information that would identify study

participants without the consent of the participants.

Cooperation from the public is essential to the success of survey research. A great deal of
effort is expended in obtaining cooperation from many national, regional, state, and local officials and the
general public. It is the responsibility of every field employee to build on the integrity of the survey to
encourage continued access to study participants during current and future surveys. Professional conduct,

both on and off the job, is extremely important.

Each staff member has a responsibility for promoting good public relations. The Public
Health Service and the contractor will be judged by the actions of the staff both on and off duty;
consequently staff must be discreet in speech and action. Personal appearance and behavior must be
governed by these same considerations. Please be aware of the audience at all times and avoid statements

or actions that could shed an unfavorable light on the survey.
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Staff will be asked to sign a pledge of confidentiality before the survey begins. This pledge
states that they are prohibited by law from disclosing any information while working on the survey to
anyone except authorized staff of NCHS and the contractor, and that they agree to abide by the

contractor’s Assurance of Confidentiality.
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2. OVERVIEW AND LABORATORY TEAM RESPONSIBILITIES

2.1 Overview

The laboratory component of NHANES includes the collection, processing, storage, and
shipping of blood, urine, and other biological and environmental specimens. Collectively, these

specimens provide data about the health status of the U.S. population.

The blood collection (venipuncture) procedure consists of (1) administering a questionnaire
to screen for conditions that exclude the participant from the blood draw; (2) determining fasting status;
and (3) performing a blood draw. The phlebotomist also collects one additional blood tube from SPs
selected for the VOC (volatile organic compounds) special study and two EDTA tubes for genetic testing
on consenting SPs aged 20+. They may administer a dextrose solution (Trutol) to and will collect an

additional 2-mL gray top tube from SPs selected for the glucose tolerance (GT) component.

The purpose of urine collection and processing is to collect sufficient urine from participants
aged 6 years and older to be able to (1) perform a pregnancy test on selected females aged 8 to 17 years
and all females aged 18 to 59 years to exclude pregnant participants from other components that could put
the participant at risk; (2) perform a test for osmolality; (3) allocate urine into vessels for storage and
transport to multiple government and contact laboratories for analysis; and (4) calculate a urine flow rate,

and (5) allocate urine into a vessel for future studies.

The purpose of blood processing is to (1) perform a complete blood count; (2) allocate blood
(whole blood, plasma, and serum) into vessels for transport to multiple government and contract
laboratories for analysis; (3) allocate serum into vessels for future studies and process tubes for genetic

testing; and (4) process serum for environmental testing.

The purpose of collecting and processing one vaginal swab is to be able to store and

transport the samples to a laboratory for HPV (human papiloma virus) analysis.

The purpose of performing a complete blood count on blood specimens is to provide a study

of blood cells and coagulation.
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The purpose of pregnancy testing is to exclude pregnant women aged 8-59 years from
participating in the dual-energy x-ray absorptiometry (DXA) section of the body composition component
of the MEC exam.

The purpose of the osmolality test is to measure the concentration of urine which can help

both EPA and NCEH determine if data should be ignored because it’s too dilute or too concentrated.

The purpose of conducting the special volatile organic compounds (VOCs) study is to collect

blood to determine the prevalence of exposures to certain chemicals.

The purpose of collecting and processing an oral rinse for HPV is to be able to store and
transport the samples to a laboratory for HPV (human papilloma virus) analysis. This sample is used to
determine the prevalence and type of distribution of infection and to investigate the demographic and

behavioral factors associated with infection.

2.2 The Laboratory Team

Each laboratory team includes three ASCP (American Society of Clinical Pathologists)
certified medical technologists or medical laboratory technologists who have experience in all aspects of

laboratory practice and a certified phlebotomist who has experience in venipuncture.

The chief medical technologist is the most senior member of the team. The chief medical
technologist is responsible for overseeing all the activities of the medical technologists and phlebotomist
in the MEC, and also quality control, equipment calibration, and maintenance. On a routine basis, the

chief medical technologist performs the same duties as the other medical technologists.

2.3 Tasks

The phlebotomist’s primary tasks include conducting the venipuncture, administering the
Trutol solution, administering TB antigen, conducting a second venipuncture 2 hours after the Trutol
solution has been consumed, assisting the medical technologists as needed, managing the phlebotomy,

GTT and TB component inventories, performing MEC equipment QC activities and recording the results,

2-2



printing laboratory labels, labeling blood processing racks, and assisting with the shipping process at the
end of each stand. In addition, the phlebotomist acts as a backup examiner and recorder for the body

measures exam and oral health recorder for the oral health exam.

The medical technologist’s tasks include printing labels and labeling vessels; performing
complete blood counts (CBCs); conducting pregnancy tests; performing the osmolality test; processing
blood, genetic tubes, urine, vaginal swabs and oral rinse samples; performing MEC equipment QC
activities and recording the results; and shipping specimens to contact laboratories. On a routine basis, the

medical technologists assist the phlebotomist as needed and manage the component inventory.

2.4 Organization of the Laboratory

The laboratory consists of two areas—the phlebotomy room and the laboratory (label/ship
and environmental sample processing area, biological sample processing and hematology/pregnancy and
osmolality testing) area. The phlebotomy room and laboratory area are located in trailer 4. Figures 2-1

and 2-2 illustrate the laboratory layout and phlebotomy room layout.

The phlebotomist performs the following activities in the phlebotomy room: collects blood,
administers the Trutol solution, administers the TB antigen and collects a second blood sample from SPs

who consumed the Trutol.
The medical technologist processes, stores, and ships biological and environmental samples,

analyzes blood for a complete blood count, and performs pregnancy testing and they print labels, label

blood processing racks, and prepare shipping documents.
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The laboratory area contains three workstations designated workstation 1, 2, and 3. TB blood
tube processing, printing labels, labeling vials for each SP’s blood-processing rack, and shipping
activities occur at workstation 1. Blood processing and storage occurs at workstation 2. Urine collection,
urine processing and storage, pregnancy testing, osmolality testing, running CBCs, vaginal swab

specimen processing, oral rinse specimen processing, and routine quality control activities occur at

workstation 3.
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Figure 2-2. Phlebotomy room layout



2.5

2.6

Tasks — Phlebotomy Room

Set up supplies and check expiration dates of all items with lot numbers, such as the
Vacutainer® tubes.

Enter lot numbers and expiration dates into the automated Supply Use Control Log.

Complete the phlebotomy examination, including conducting the venipuncture
interview, administering the fasting questionnaire, and performing the venipuncture.

Complete the OGTT examination including administering the Trutol solution to
eligible SPs and performing a second blood draw on all GTT SPs who consumed the
Trutol.

Administer TB skin tests according to CDC approved protocol and monitoring TB
inventory.

Label and transfer all blood tubes to the laboratory area.

Disinfect all the counters and blood draw chair at the end of each session.
Take and record the QC readings.

Maintain the appearance of the venipuncture area and the equipment.
Monitor the inventory and restock supplies.

Conduct the start and end of stand inventory counts.

Clean the phlebotomy room, including the equipment, at the start and end of each
stand.

Assist in printing laboratory labels and label and assemble blood-processing racks.
Assist the lab staff when they pack the shippers.

Serve as the backup examiner and recorder in body measures and recorder in oral
health.

Tasks — Workstation 2

Stock blood processing and storage supplies.

Receive blood specimens.
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Select the correct prelabeled rack and age appropriate template.

Set the red and royal top blood tubes aside to clot.

Pipette whole blood into separate 2-mL cryovials from the 3-mL or 4-mL lavender
tube for vessels 1 (Lead/Cad/HG) vessels 3 (RBC Folate), vessel 4 (Glycohem) and
vessel 5 (Mercury).

Make the dilution for RBC Folate vessels and serum Folate vessels.

Transfer the 3-mL or 4-mL lavender tube to the workstation 3 technologists for
hematology.

Centrifuge the 2-mL gray tube.

Pipette the plasma from the 2-mL gray tube into a 2-mL cryovial for vessel 9
(Glucose).

Centrifuge the 7-mL lavender tube.

Pipette the plasma from the 7-mL lavender tube into a 5-mL cryovial for vessel 91
(SRM Pesticide).

Centrifuge the red top tubes and royal blue top tube.

Aliquot serum from the 6 mL royal blue top tube into a 2 mL cryovial for vessel 136
(Selenium/Copper/Zinc).

Pool the serum from the 3-mL, 7-mL, 15-mL and10-mL red top tubes, plus the
remaining serum from the 6 mL royal blue top tube for each SP and mix well.

Aliquot serum into separate 2-mL cryovials for the serum vessels according to the
age-specific protocols.

Pour serum from each of the 5 t 10-mL red tubes into 5 - 5-mL cryovials for vessels
29, 90, 92, 89 and 93.

Enter all blood processing results.
Centrifuge the second 2-mL gray tube.

Pipette the plasma from the second 2-mL gray tube into a 2-mL cryovial for vessel 98
(OGTT).

Enter the blood processing results.

Refrigerate or freeze the processed vessels.
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2.7

[ Check contents of blood storage boxes (containers) using the container map module at
the end of each session.

[ Disipfect all the counters and the laminar flow hood at the beginning and end of each
session.

n Maintain appearance of the blood processing area and the equipment.

L] Monitor the inventory and restock supplies.

n Conduct the start and end of stand inventory counts.

n Clean the laboratory at the start and end of each stand.

n Assist in printing laboratory labels and label and assemble blood-processing racks.

Tasks — Workstation 3

[ Perform start of stand, start of session, end of session, weekly, and end of stand
quality control checks on laboratory equipment and record results.

L] Prepare the 1% and 7% ascorbic acid solutions daily.

n Enter the ascorbic preparation into Daily QC.

n Stock supplies for urine processing, hematology, and pregnancy and osmolality
testing.

n Verify and accept the urine volume and record the urine collection results.

u Run the pregnancy test controls.

n Run the osmolality test controls.

n Perform startup procedures and run quality control materials on the Coulter® HMX.

n Run specimens on the Coulter® HMX and enter results.

[ Refrigerate vessels 119 and 120 (Genetics).
n Refrigerate VOC blood (vessel 54) tube.
[ Conduct the pregnancy test and enter results.

n Conduct the osmolality test and enter results.

2-7



2.8

[ Label urine vessels and aliquot into 2 or 5-mL cyrovials, 14-mL Falcon snap cap, or
10-mL VWR screwcap tubes according to the processing protocol.

L] Enter the urine processing results.

n Store the urine vessels.

[ Process vaginal swab (vessel 78).

L] Process oral health rinse (vessel 129).

[ Check contents of urine, vaginal swab, vaginal swab, and oral rinse boxes and bags

using the container maps module at the end of each session.

n Disinfect all counters at the beginning of the stand and end of each session.

n Maintain the appearance of the urine processing/hematology area and the equipment.
n Monitor the inventory and restock supplies.

n Conduct the start and end of stand inventory counts.

n Clean the laboratory at the start and end of each stand.

n Assist in printing laboratory labels and label and assemble blood-processing racks.

Tasks — Workstation 1

n Complete blood processing tasks for the first 45 minutes of each session.

n Print blood, urine, pregnancy, and oral rinse testing labels.

L] Prelabel the vials for each SP’s blood-processing rack.

n Assist the phlebotomist with venipuncture.

[ Generate container IDs at the start of stand.

L] Assign a container ID label to one container for each vessel.

n When shipping, close all open containers, create air bills, and assign containers to
shippers.

n Print shipping manifests.

n Prepare blood (whole blood, serum, and plasma), urine, vaginal swab, and oral rinse
samples for shipping.
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n Pack, label, and ship shippers.

n Open all new containers after shipping.

n Maintain appearance of the label/ship area and the equipment.

[ Monitor inventory and restock supplies.

n Assist phlebotomist with venipuncture.

n Complete the Trutol section in the GTT examination as assigned.
n Conduct start and end of stand inventory counts.

n Clean the laboratory at the start and end of each stand.

2.9 Cross Training

Cross training the medical technologists and the phlebotomist increases individual’s skills
and provides scheduling flexibility and a safety net during staff absences. The primary phlebotomist helps
the lab team setup and teardown. Medical technologists trained in phlebotomy (backup phlebotomists)
work in phlebotomy on a routine basis to ensure competency and proficiency. The basic underlying
assumption is that the blood draw must never be compromised. The primary phlebotomists must be

available to step in and complete the blood draw even when backups are working in phlebotomy.

n When the backup phlebotomist is assigned to workstation 1 (label/ship):

- The primary phlebotomist works at workstation 1, except on Monday when the
lab team ships. The backup phlebotomist always works their scheduled
workstation 1 assignment on shipping Mondays.

- The backup phlebotomist works in phlebotomy when the primary phlebotomist
works at workstation 1.

n The primary phlebotomist always performs the pediatric blood draws while the
backup phlebotomist observes and holds the child.

n If the backup phlebotomist encounters a difficult blood, then the primary phlebotomist
comes into the room and they work together so that the blood draw is successful. This
is intended as a learning experience; the backup phlebotomist can continue to learn
from the primary phlebotomist.
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There are no rules for how many days the backup phlebotomist works in phlebotomy
during each stand. The objective is at least 2-3 days per stand with emphasis on
sessions with 8-10 adult SPs.

On setup day the phlebotomist completes his or her room setup and assigned tasks
before helping lab. On setup day the phlebotomist should, at a minimum, make the
racks for dry run day. On teardown day he or she helps pack the shippers and assists
the lab staff in other ways as directed by the chief medical technologist.
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3. LABORATORY ISIS FUNCTIONALITY

3.1 Laboratory-Specific Functionality

While MEC applications are custom built for each specific component, they share a common
design. This commonality provides all component applications the same “look and feel” which minimizes
reorienting technologists who rotate from component to component. A complete ISIS overview and these
features and characteristics are described in the ISIS User Guide. The laboratory application has
additional functionality that has been developed to accommodate and facilitate processing specimens and

reporting results. This chapter describes the laboratory-specific functionality.

3.2 Laboratory Heads-up Display

Use the laboratory heads-up display to view the SPs scheduled into the session, the modules

for which they are eligible, and their current process status.
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Use the heads-up display to access modules.
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The heads-up display lists all SPs with appointments for the current session. It includes the
SP ID, Sample ID, Status (SC=scheduled, LI=Logged-in, Cl=checked-in, BE=being examined,
EX=exited), Appointment Type (P=primary, G=guest, VIP=VIP guest, D=dry run), Gender (M=male,
F=female), Age, and Name (last, first.)

The heads-up display provides the Process Status for the following modules: UC (urine
collection), U (urine processing), P (pregnancy testing), OZ (Osmolality), CB (complete blood count),
B (blood processing), gtt (glucose tolerance test or vessel 98 processing), PC (washed packed cell
processing), HPV (HPV swab processing), and OR (oral rinse processing). The SP is ineligible for a
module when the process status is ©. The SP is eligible for a module but no results have been recorded
when the process status is O. The SP is eligible for a module and some results have been recorded when
the process status is ©. The SP is eligible for a module, all results have been recorded, and the module is

complete when the process status is @.
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The SP is eligible for a module (O) but the process status for blood processing (B), the
complete blood count (CB), and packed cell processing (PC), will not enable until at least one blood tube
has been recorded as collected in the phlebotomy component. Only SPs who have checked in are eligible
for HPV processing. The process status is O for urine processing (U), pregnancy testing (P), and
osmolality testing (OZ), until the SP’s urine is marked as collected in the UC module. Once these samples
are collected, the process status changes from O to O. The gtt and OR modules will enable as soon as
one SP has the OGTT blood tube drawn in phlebotomy and one SP has the oral rinse collected in the oral

health examination. The process status regularly updates and changes after each result is saved.

The active SP is contained in a rectangular box. Use the heads-up display to select the

correct SP. Select a different SP if the active SP is not the SP of choice.

33 Laboratory Task Bar

Monitor the activity in the laboratory task bar which is located on the bottom of the screen.

Ready |HUF: idle |MEC Layer: 12411/2008 | Applcatior: 3.010 | Connected to Coordinator | 04:24 Pi

zﬂstartl & & | "] : stand:430 Session:4... @QO B BtE s2p

The laboratory task bar displays the following information:

n The status of the refresh routine such as when the labels are printing or the data are
updating;

n The status of the heads-up display (HUP) such as when it is “idle;”

n The current version of the MEC layer;

n The current version of the application;

] The status of the connection to the coordinator; and
n The current time.
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34 Menu Bar Options

Each MEC application has tailored menu options to support the specific examination. The

menu options below list all available options. The options marked with an asterisk appear on all MEC

examination programs. Options are grayed (inverted) or not present when they are not available for a

specific subsystem.

34.1 File Menu Options
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Asterisks (*) denote menu options common to all MEC examination components.

*File
*Open Opens a new, partial, or not done SP exam; the SP must be assigned by the
Ctrl+0 coordinator if the application is not in standalone mode.
*Close This option is grayed out and not applicable.
*Print Prints the current examination screen or report.
*Delete This option is grayed out and not applicable.
*Exit Exits the application.
3.4.2 Utilities Menu Options

i Lab Subsystem: Stand:614 Session:614630 05/12/2010 08:30 am - 12:30 pm

File View | Utiities Quality Control Reports  Modules  Shipping  Window  Help

”Fﬁ |:| i Exarm Patise: o
————  Observations
SPID IC Exclisions nder  Age Name Process Status
Send Message Ctrl+M u: o P 0O CB B GTT PC HPY OR
136701 PO slghting M 49 OBEMDORFER, ED o O Cc|0o|0 O o
Sek Session
224123 v Englih . Il 14  HESSELS, JOEL O O (0|0 O O O
333280  Spanish (& ] bl 49  HESSELS, MARK o O 0|0 O o]
243133 Ioobars.. F 17 OBEMDORFER, KELLEY O O O O(0(0 O OO0 O
System Configuration
489335 T59339 E F I 13 OBEMDORFER, CORY o O |00 O O
586451 585451 sC P F 16 OBEMDORFER, ANMMARIE O O O O|0|0 O c O
635859 635659 sSC P bl 19 HESSELS, BENJAMIN o O Q| 0|0 O o]
737421 7374 BE P F 21  OBEMDORFER, JAMIE O O O O (0|0 O C O
743644 743644 EE P F 46 OBENDORFER, Kit O 0O 0 O 0|0 O o 0O
400595 40095 sSC P F 43 HESSELS, JULIE O O O O(0(0 O OO0 O
876427 876427 sC P I 19 OBEMDORFER, EDDIE o O o 0|0 O o]
932761 932761 56 P I 15  HESSELS, JOMAH o O Q| 0|0 O O O
|Utilicies [HUP: idle | MEC Layer 6/14/2010 | Application: 10.00 |  Connected to Coordinater | 09:08 A

mstartl @ [ L 59L Server versions

||"i Lab Subsystem: Stan...

99 B BN noaam



*Utilities

*Exam Pause

This option is grayed out and not applicable.

*Observation

Submits an observation to the physician for possible referral.

IC Exclusions

This option is grayed out in the Laboratory application and is not
applicable.

Posts an exclusion record for those SPs who do not want HIV, STD, PSA,
or HPV tests performed, genetic tubes processed, or samples stored for
future research; this utility is available only for coordinator, physician, and
phlebotomy. A complete description of this functionality is described in
Section 3.5.

*Send Message
Ctri+M

Opens a dialog box to send messages to the coordinator.

*UFO Sighting

Opens the Unusual Field Occurrence utility to document unusual
equipment, SP, protocol, trailer, or supply issues.

Set Session

Allows the laboratory medical technologist to change the current session
in the laboratory application. A complete description of this functionality
is described in Section 3.6.

English This option is grayed out in the Laboratory application and is not
Ctrl+E applicable.

Toggle option to set exam language to English.
Spanish This option is grayed out in the Laboratory application and is not
Ctrl+S applicable.

Toggle option to set exam language to Spanish.
*Toolbars Configures placement of toolbars.

3-6



343 Quality Control Menu

i Lab Subsystem: Stand:614 Session:614630 05/12/2010 08:30 am - 12:30 pm - | =) ll

File View Utilities | Quality Control Reports Modules  Shipping  Window  Help

Hfj’ ] gug | 4y Qualiey Cantral Chri4+G
—_— Pregnancy Qi

SPID Samp  Coulker OC Lot Info Age Mame Process Status
Osmolality GC uc o P 0OZ CB B GTT PC HPY OR

136701 136701 sC P Il 49 OBENDORFER, ED o 0O Q| 0|0 O (8]

224123 224123 sSC P bl 14  HESSELS, JOEL o O 0|0 O O o]

333280 333280 B P I 49 HESSELS, MARK o O | 0|0 O o]

343133 343133 sC P F 17  OBEMDORFER, KELLEY O 0O 0 00|00 O O|0 O

439335 435335 Ex P bl 13 OBEMDORFER, CORY o O C|0|0 O O

588451 5358451 sC P F 16 OBEMDORFER, ANMNMARIE O O O O\ 0|0 O o O

635859 635859 50 P I 19 HESSELS, BENJAMIN o O O\ 0|0 O (o]

737421 737421 BE P F 21  OBEMDORFER, JAMIE O O O O(0|0 O C O

743644 743644 BE P F 46  OBENDORFER, KiM O 0 O © |00 O [E

340095 840093 B P F 43 HESSELS, JULIE O O O O\ 0|0 O OO0 O

76427 976427 sC P Il 19  OBEMDORFER, EDDIE O O C|0|0 O O

932761 932761 sSC P bl 15  HESSELS, JOMNAH o 0O |00 O O o]
|Ready [HUF: idle | MEC Layer 6/14/2010 | Application: 10.00 | Connected to Coordinator | 09:05 AM
mstart| & (B 250l Server Versions ||'1 Lab Subsystem: Stan... ’W
*Quality Control
Quality Control Opens Quality Control for Start of Stand, End of Stand, Daily, Weekly,

and NCHS QC
Pregnancy QC Opens pregnancy quality control window
Coulter QC Lot Info Opens Coulter quality control window for new lot information
Osmolality QC Opens Osmolality quality control to input lot information at the start of
each stand.




3.4.4 Report Menu Options

i Lab Subsysten: Stand:6 14 Session:614630 05/12/2010 08:30 am - 12:30 pm =lEx]

Eile View Utilities Quality Control | Reparts Modules  Shipping  Window  Help

”fﬁ BT | 5 = | ey SfowResults

Room Log
SP D Sample ID Status Session Preview ame Process Status
uc o P 0OZ CB B GTT PC HPY OR
Subsample Preview
136701 136701 sC IDORFER, ED O 0 - O|0|0 O - O
Informed Consent Status
224123 224123 sSC F Tl T4 HESSELS, JOEL o 0O - OO0 O O o]
333280 333280 B P I 49 HESSELS, MARK o 0O - O|0|0 O o]
343133 343133 sC P F 17  OBEMDORFER, KELLEY O 0O 0 00|00 O O|0 O
439335 435335 Ex P bl 13 OBEMDORFER, CORY QO 0O - OO0 O O
588451 5358451 sC P F 16 OBEMDORFER, ANMNMARIE o 0O O O|0|0 O - |0 O
635859 635859 50 P I 19 HESSELS, BENJAMIN o 0 - OO0 O - [
737421 737421 BE P F 21  OBEMDORFER, JAMIE O O O O(0(0 O - [0 O
743644 743644 BE P F 46  OBENDORFER, KiM O 0 0 00|00 - |0 O
340095 840093 B P F 43 HESSELS, JULIE O O O O(0(0 O OO0 O
76427 976427 sC P Il 19  OBEMDORFER, EDDIE oo - 00|00 O - O
932761 932761 sSC P bl 15  HESSELS, JOMNAH O 0O - O|0|0 O O o}
|Ready [HUF: idie | MEC Layer 61422010 | Application: 10.0.0 |  Conrected to Coordinator | 0970 AM
ﬂstartl @ (B 59l Server Versions ||"ﬁ Lah Subsystem: Stan... 92D & N soam
*Reports
Show Results This option is grayed out and not applicable.
*Room Log Lists the SPs who have completed the component, including appt/exam and
component status.
*Session Preview™ Lists all SPs in current session.
Subsample Preview List the SPs who are eligible for the various subsamples. A complete

description of this functionality is described in Section 3.8.

Informed Consent Status ~ Lists the various modules that require consent and displays the result of the
consent — excluded or not excluded. A complete description of this
functionality is described in Section 3.9.
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345 Modules

1 Lab Subsystem ;lilll

File Wiew Utlities Quality Control  Reports | Modules Shipping  Window  Help

[EEEE e |

Hema ay

16 Processng
SPID  Sample ID Status Type G osmaldlity |Name Process Status
Uz u P OQOZ CB B GTT HPY CR
267956 267956 S F I 49 SMITH, 49 D o O Q0|0 - - 0
53672 553872 BE F F 12 JOHNSOM, 12F B ® O O O 0O e
745052 745052 S F F 41 SMITH, 41F M 0 O QO O(0|0 o O
TB7995 TB7995 S F I 45 SMITH, 450 M o O Q|00 Q
784174 To4174 S F F 42 SMITH, 42F N O 0O O O|0|0 o O
513366 513366 Cl F F 30 JOHNSORM, 30F J O 0O O O|0|0 o O
549425 549425 Cl F I 22 JOHNSOM, 22m b o O O[O0 |0 O
861215 861215 S F I 47 SMITH, 47 S 0 O O[O0 |0 O
919919 919919 BE F F 20 JOHNSOM, 20F L O 0O O OO0 8 o O
932438 932435 BE F F 16 JOHMNSOM, 16F L O 0O O OO0 8 o O
947094 947094 Cl F F 40 SMITH, 40F L O 0O O O|0|0 o O
|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 0233 PM
#istart] & (@ [*FLabSubsystem f Phisbatomy | 29 LM% 2mm
Modules
Hematology Opens the laboratory hematology module. A complete description of this
functionality is described in Section 7.XI.
TB Processing Opens the TB Processing module.
Osmolality Open the osmolality module. A complete description of this functionality

is described in Chapter 12.




3.4.6

Shipping

1 Lab Subsystem ;lilll

Eile View Utilities Quality Control Reports  Modules | shipping  Window  Help

EERIEEEIEEE]

Print Mew Container Labels

Container Map

SP D Sample ID Status Type Gender ¢ Close Containers Process Status
uc o F O CB B GTT HPY OR

Assign Containers ko Shippers
267556 2675956 sC P Il Trash Containers o o - O 0|0 - - Q
5535872 5536872 BE P F Shipping Manifest ® O O O O e
745052 745052 sC P F 41 SMITH, 41F M O O O O (0|0 o O
767995 7675995 sC P Il 45 SMITH, 45 N o 0O - O(0|0 QO
74174 784174 sC P F 42 SMITH, 42F M O O O O 0|0 o O
§13366 §13366 Cl P F 30 JOHNSOM, 30F J o O O O 0|0 o O
949425 48425 BE P Il 22 JOHNSOM, 22M M o o - O|0|0 O
861215 61215 sC P Il 47 SMITH, 470 5 o 0o - 0|00 O
919919 9159919 BE P F 20 JOHNSORM, 20F L o O O O\ 0o|e o O
932435 932438 BE P F 16 JOHNSON, 16F L o O O O\ 0o|e o O
9470594 947094 Cl P F 40 SMITH, 40F L o O O O 0|0 o O

|Ready [HUF: idie | MEC Layer 10/8/2010 | Application: 11.0.0 |  Conrected to Coordinator | 02:43 PM

ﬁstartl a @ I"i Lab Subsystem

29 2N namm

i Phlebotommy |

Shipping

Print New Container

Labels

Allows the medical technologist to print labels for containers such as a
5-inch box with 9 x 9 grid. A complete description of this functionality is
described in Section 9.5.

Container Map

Allows the medical technologist to view a list of all containers with a
graphic representation of the samples assigned to that container. A
complete description of this functionality is described in Section 3.7.

Close Containers

Allows the medical technologist to “close” active containers that have
been previously opened. A complete description of this functionality is
described in Section 9.9.

Assign Containers to

Shippers

Allows the medical technologist to assign or associate a closed container
with a FedEx airbill number. A complete description of this functionality
is described in Section 9.10.
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Trash Containers Allows the medical technologist to delete container label numbers in the
database for labels that are damaged. A complete description of this
functionality is described in Section 9.6.

Shipping Manifest Allows the medical technologist to print hard copy manifests and
electronically send email files to the contract laboratories. A complete
description of this functionality is described in Section 9.11.

35 Informed Consent Exclusions

If at any time during the phlebotomy or physician exam, the SP indicates that he or she does
not want his or her biological specimens tested for HIV (AIDS), STD (sexually transmitted diseases
include chlamydia), PSA, HPV, genetics, or future studies, then the staff enter this information using the

IC Exclusions module.



Access the IC Exclusions module.

Phlebotomy

) | 1]

5611 11,/15/2010 01:30 pm - 05:30 pm

To access the IC (informed consent) Exclusions module, use the mouse to direct the mouse
arrow to {Utilities} in the menu bar, left click, drag the arrow to {IC Exclusions}, and left click, or type
[Alt] [U/i], [X/x].
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The IC Exclusions window displays all the specific exclusion item tests or groups of tests for

which the SP is eligible and the status for each exclusion item.

1 IC Exclusions For SMITH_Z, TYLER :- ﬂ

IC lterm | Exclude SF from Test |

Hiv Cves  ®No
STD T ves  * Mo
Genetic Testing  ves * Mo
Future Studies  ves @ Mo

QK I Cancel

Record each item as directed by the SP. To mark each item, use the mouse to direct the
mouse arrow to the “Yes” or “No” radio button and left click. To record these actions and save them to
the database, use the mouse to direct the mouse arrow to the OK button and left click, or select [Enter].
To cancel these actions without saving the data to the database, use the mouse to direct the mouse arrow

to the Cancel button and left click.
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3.6 Set Session Utility

Sign onto the computer terminal. Open the laboratory application. If the laboratory is
conducting a MEC session, the heads-up display will default to the current session. Use the Set Session

utility to access past or future sessions.

| Ltilties Cuality Control Reports
L Exam Pause

Observations
I Exclusians

Send Message kel
LR Sighting
Set Session

v Emalish ZEHHE
Spanis ZEHHS
Toolbars, .

Swsbem Configuration
s it Fr =

To access the Set Session utility, use the mouse to direct the mouse arrow to Utilities and left

click. Drag the arrow to Set Session and left click.
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The Session PickUp list displays. Select the correct session from the pick list.

isessonpidap G x|
Stand ID: Stand Hame: Start: End: Stand City =~
430 LAB TESTIMNG #31/2005 Carie

[

Session ID Date Start Time End Time Mumber SFLI

430121 12/15/2004 01:30PM  05:30 PM 1
430122 12/15/2004 0530PM  09:30 PM 5 L]

430130 12/16/2004  02304M 1230 M 0

430131 12/16/2004 O1:30PM 0530 M 0

430132 12/16/2004 O0530PM  09:30 M 0

430140 12/17/2004  02308M  12:30PM 0

430141 12/17/2004 O1.30PM 0530 FM 1

430142 12/17/2004 O530PM 0930 M 0

430150 12/18/2004 02304M  12:30PM 1

430151 12/18/2004 O1:30PM  05:30 M 0

430152 12/18/2004 0530PM  09:30 PM 2

430160 12/19/2004 D08304M 1230 FM 0
430161 12/19/2004 01:30PM  05:30 M 0 . S

The Session PickUp window displays. The current stand is displayed in the top section of the
window. Use the lower vertical scroll bar to view all sessions. Use the mouse to select the desired session.
To proceed, hit the OK button or press [Enter]. To cancel and return to the previous session, click on the

Cancel button.
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After selecting a session from the Session PickUp list and selecting OK, the laboratory

heads-up screen displays.

Lab Subsystem
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3.7

Container Map

Check the slot assignment of all containers at the end of each session. Access the Container

Map report under the Reports or Shipping menu, or type [Alt] [R/r] [C/c] or [Alt] [S/s], [C/c].

"1 Yiew Container Maps ;IEIEI

Container Id Size MHame Yessel ID Wessel Mame LastFilled  Priority il
: . Filter on Container:
615047 a%5 g inch box 1149 Genetics 2 1
% Opered
615024 a%h finch box a4 WO Blood 2 10 ~ Closed
B15001 %9 2inch box 1 LeadiCadiHG 315
hd
Container 1D: 615043 Type: 2 inch hox =
Yegsel ID: 106 Testis) RBC Fall
fosz43gforgo1e| o | o | o | o | o | o | o [ 0 Show Container By
[ o J o J o | o J o | o | o J o | o | 0
(o o o o T [0 [0 [0 [0 % LAsbilibe
[ o [ o | o | o o | o | o | o | o | 0 & Sample ID
[ o J o J o | o J o | o | o J o | o | 0
-
I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 Heougehold|D
[ o J o J o | o J o | o | o J o | o | 0
[ o J o J o | o Jo | o | o o | o |0 —
| o J o J o | o Jo | o o J o | o |0

<

| » | Close |

Verify the contents of each container against the container map.

n If “Opened” under “Filter on Container” is selected, then all open containers will
display.

n If “Sample ID” under “Show Container By:” is selected, then sample IDs will display
in the assigned slot in the graphical representation of the container.

n Container IDs may be selected by mouse or by using the up and down keys.

n Verify the container ID on the box against the container ID listed on the screen and
verify each vessel sample ID against its location in the map.
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3.8

Mark the specimens that have been checked by placing a black dot in the center of the
vial cap. When subsequently checking the Container Map report for this container,
begin checking the specimens that are not marked.

Continue checking each Container Map report for the remaining vessels.

To exit the Container Map report, click on the Close button.

Subsample Preview

Access the Subsample Preview to view all SPs in the current session and the selected

subsamples for which they are eligible.

151

File View Utilities Quality Control | Reparts Modules  Shipping  Window  Help

|ciCles | » == =

Shiaw Results

Room Log

SP D Sample ID Status Session Preview ame Process Status
uc o P 0OZI CB B GTT HPY OR

Subsample P
267956 267956 =1 |, 490 D o o - O/0|O0 - - O

Informed Consent Status
553672 53872 BE F F 12 JOHNSON, 12F B e O O O O =
745052 745052 =1 F F 41 SMITH, 41F O O O O 0|0 o O
7B7995 7B7995 =1 F Il 45 SMITH, 450 N o 0o - 00|00 o]
784174 784174 =1 F F 42 SMITH, 42F N O O O O 0|0 o O
513366 813366 Cl F F 30 JOHNSORM, 30F J o O O O 0|0 o O
549425 849425 BE F Il 22 JOHNSORM, 228 M o o - O|0|0 o]
861215 8681215 =1 F Il 47 SMITH, 471 S o 0o - 00|00 o]
919919 919919 BE F F 20 JOHNSORM, 20F L o O O O\ 0o|e o O
932438 932435 BE F F 16  JOHNSON, 16F L o O O O\ 0o|e o O
947094 947094 Cl F F 40 SMITH, 40F L o O O O 0|0 o O

|Ready [HUF: idie | MEC Layer 10/8/2010 | Application: 11.0.0 |  Conrected to Coordinator | 02:48 PM

mstartl é @ I"i Lab Subsystem

i Phlebotammy |

22 2N 24smm

Access the Subsample Preview report under Reports in the menu bar.
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Review the Subsample Preview report.

| [ Subsample Report forSession430420 S B x|
SPs Selected for Subsamples in Session 430420 | ﬂ Print |
ApptID SPID Person Mame Gender Age Type Subsample Description ﬂl
4109982 229013 FOMTAMAZ FREDDIE F 41 Volatile Organic Compounds (VC

1

1 Persistent Pesticide and Dioxins
1 Heawy Metals

1 Urine Phytoestrogens
1 Speciated Arsenic

1 Persistent Pesticides 2
1 Urine Mercurylodine
1 OMROM/ Mercury

1 Household Water

1 RBC Folate 1/3

1 ¥itamin B&/Folate 1/3
1 PAHHB adducts

5/19/2009 Page 1 of 16 -
1| | Ll_l

The Subsample Preview report includes all SPs assigned to the current session and the
subsamples for which they are eligible. This report contains the appointment ID, SP ID, person name,
gender, age, appointment type, and subsample description. Only SPs selected for inclusion in specific
subsamples are eligible to have the related vessel filled. To view the entire report, use the scroll bar. To
print a copy of the report, use the mouse to direct the mouse arrow to the Print button and left click. To

exit and close the report, click on the Close button.



3.9

Informed Consent Status

Access the Informed Consent Status report to view SPs and the status of the informed

consent result for various tests and/or groups of tests.

Ei=iEd

File Wiew Utilities Quality Control | Reports Modules  Shipping  Window  Help

5| » &= %

Shaw Results

Room Lag

SPID  Sample D Status Session Preview ame Process Status
i u: U P 0 CB B GTT HPY OR

Subsample Preview

267956 267956 SC {, 498 D o O | 0|0 - - O
us
553872 553872 EE JOHNEON, 12F B e O O C O e
745052 7450582 SC P F 41 SMITH, 41F M O O O O 0|0 o O
767995 757995 SC P b 45 SMITH, 458 N o O o 0|0 o]
784174 784174 SC P F 42 SMITH, 42F N O O O O 0|0 o O
813366 813366 Cl P F 30 JOHNSON, 30F J o O O O 0|0 o O
849425 849425 EE P b 22 JOHNSON, 228 M o O o 0|0 o]
851215 861215 SC P b 47 SMITH, 478 S o O o 0|0 o]
919918 919919 EE P F 20 JOHMEOM, 20F L o O 0 O 0 e o O
932438 932438 EE P F 16 JOHNSON, 16F L o O 0 O 0 e o O
947024 247094 Cl P F 40 SMITH, 40F L o O O O 0|0 o O
|Ready [HUP: idle | MEC Layer 10/8/2010 | Application: 11.0.0 | Connected to Coordinater | 02:49 P

mstartl é @ |'1 Lab Subsystem

i Phlebotomy |

29 2N z9m

Access the Informed Consent Status report under the Reports menu in the menu bar.
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Review the SPs scheduled into the current session and the status of their informed consent

by using the Informed Consent Status report.

| ConsentReport forSession430420 L = & <
Genetic  Future =] Print |
Apptld Sp Hiv Std  Research Research HPV PSA Close |
4302791 123442 M M Y A M
4302792 251401 M M Y N
4302793 244445 M M Y b M
4302796 238763 - Y ¥
4302798 240491 M M Y A M
4302799 171098 - Y Y
4302821 161002 M M Y N
4302827 152141 i M A M
4302840 164673 M M Y b
4302890 248212 i M Y N =
43028591 224533 i M M M M
4302927 167942 M M Y N M
I

The consent report lists all SPs scheduled in the current session, their appointment and SP

IDs, and the exclusion status for the following tests or groups of tests:

] HIV (vessels 22 — serum);

L] STD (vessels 24 — HSV);

[ Genetic testing (vessels 119 and 120);

[ Future research (32-39 — serum, 52 and 139 — urine);

L] HPV Swab (vessel 78 — HPV swab)

The status is “Y” or “Yes” if the SP is excluded and “N” if the SP is not excluded.
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3.10 Access a Processing Module

Select the correct SP and access the module of interest. Use the scroll bar to view all SPs
scheduled into the session. The active SP is contained in a rectangular box. Use the heads-up display to

select the correct SP. Select a different SP if the active SP is not the correct SP.

ST

File Wiew Utlities Guality Control Reports Modules Shipping  Window Help

FERIEEEIEIEL

SPID  Sample [D Status Type Gender Age Mame Process Status
u: U P 0 CB B GTT HPY OR
267956 267956 SC P b 43 SMITH, 488 N o - C|0O|0 - - 0
Urine Processing
553872 553872 EE P F 12 JOHNSON, Blood Processing o 0 C O e
@GETT Pracessing
745052 7450582 SC P F 41 SMITH, 41F 1B Processing o O O 0|0 o O
HPY Pracessing|
767995 757995 SC P b 45 SMITH, 480 o o Frocessing o - O 0|0 (o]
784174 784174 SC P F 42 SMITH, 42F  Urine Collection O 0O O (0|0 o O
Pregnancy Testing
813366 813366 Cl P F 30 JOHNSORN, Osmolality o O O 0|0 o O
Hematology >
849425 849425 EE P b 22 JOHNEOM, | O - O OO (o]
Refresh
851215 861215 SC P b 47 SMITH, 47M7S 0O 0 - O|0|0 (o]
919918 919919 EE P F 20 JOHMEOM, 20F L o O 0 O 0 e o O
932438 932438 EE P F 16 JOHNSON, 16F L o O 0 O 0 e o O
947024 247094 Cl P F 40 SMITH, 40F L o O O O 0|0 o O
|Ready [HUP: idle | MEC Layer 10/8/2010 | Application: 11.0.0 | Connected to Coordinater | 02:50 P
ﬂstartl @ @ I'T Lab Subsystem il Phlebotomy | @9 2N 2o

To select an SP, use the up and down keys to move up and down the list until the correct SP
is highlighted or click on the SP. To access a specific processing module, click on the module on the
heads-up screen: UP{Urine Processing}, BP{Blood Processing}, gtt{OGTT Processing), (PC) Packed
Cell Processing, HPV{HPV Processing}, OR {Oral Rinse Processing}, UC{Urine Collection},
P{Pregnancy Testing}, OZ {Osmolality}, or CB{Hematology} and left click. Alternatively, right click on

an SP and select the correct module.
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3.11 Warning and Error Messages

Throughout the course of an examination, warning and error messages may appear when an
attempt is made to perform an action the program cannot execute or requires confirmation to continue the
action. The message normally appears with statements explaining the error condition. Complying with the
error message statement will normally remedy the error. When required to confirm an action, such as

deleting records, be sure the action is necessary because in most cases the action is irreversible.

CEC Data Mot Processed |

\:_:) ‘Would you like ta mark sample id 420498 as |aboratary error ?

For example, if the Sample Person ID is incorrect in the SP Logon window, a warning
message box displays indicating the problem and remedial instructions. To remove the warning message
box, click on the OK button.
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3.11.1 Not Filled Require a Comment

Data cannot be saved until all vessels marked as Filled—"No” are assigned a comment.

w_sheet_process::data verification : El

F L ] "-n.‘ IISER Errar - wou musk enker a comment For unfiled vessel # 4

If the Save or the OK button is selected and all vessels are not marked as either Filled—"Yes”
or Filled—"No,” a warning message box displays requesting a comment for each unfilled vessel. To

remove the warning message box, click on the OK button.

3.11.2 Labels Must be Printed in Advance

If labels have not been printed in advance, a module-specific processing message box

displays.

Blood Processing ::Z |

T E * ERRCR * Mo Blood Processing Labels Printed For Sample_ID 420493,
Col

Specimen processing cannot occur unless labels have been printed in advance. To remove
the warning message box, click on the OK button. Reprint the labels for all SPs or an individual SP in a

session. See Chapter 9 for detailed instructions on the Lab Print Application.
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3.12 Coulter, Urine Scale, and Osmolality Icons

Coulter

The Hematology module does not need to be open before running SP samples on the HMX.

This is the NHANES Coulter Monitor. It must be open and running at the start of each

session. This icon stores all HMX runs in the ISIS database. Open the icon by double-clicking on the

Coulter icon on the desktop. The Coulter icon looks like this:

LabCoulker, exe

Note the red icon in the lower left hand corner of the system tray.

<« @ PN 11350

Urine Scale

Ensure that computer workstation 1 (Urine/Sink) is turned on and a technician is logged into
the Laboratory application. Open the Urine Scale application by double clicking on the Urine Scale icon
on the desktop. The Urine Scale icon looks like this:

LabUrinesca. ..

The Urine Scale application icon will appear in the system tray, similar to the Coulter

application. This application captures data from the scale and logs it into the database. The Urine Scale

3-25



application must be opened and in the system tray in order to capture any urine collection readings from

|« i3 %M ei6pM

the scale.

Osmolality

It is critical that the Osmo application must be running on the ISIS computer before running
any SP samples. This application captures results from the Osmette 1. Any samples run without the
Osmo application running will be lost and will need to be rerun. To open the Osmo application, double

click on the icon of a pipette on the desktop:

LabOsmame. ..

The application icon will display in the system tray when the application is running. It is

very faint, but will turn green when data is transmitted from the Osmette to the ISIS computer.

|@$.ﬁ%&%¥?wm

Double check to make sure this icon is visible before running SP samples.
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4. VENIPUNCTURE

4.1 Introduction

The blood collection procedure consists of (1) administering a questionnaire to screen for
conditions that exclude the participant from the blood draw; (2) determining fasting status; and
(3) performing a blood draw. The phlebotomist also collects two additional tubes for genetic testing, one
additional blood tube from SPs selected for the VOC (volatile organic compounds) special study, and
administers a dextrose solution (Trutol) to and collects an additional 2-mL gray top tube from SPs

selected for the Glucose Tolerance (GT) component. The phlebotomist also administers the TB antigen.

The phlebotomist conducts an interview to screen SPs for conditions that exclude them from
the blood draw. The phlebotomist also administers a fasting questionnaire to determine fasting
compliance. The venipuncture protocol is dependent on the SP’s age, appointment type, and session time.
Exhibits 4-1 through 4-4 illustrate the various venipuncture protocols. These protocols indicate the types
and numbers of tubes in priority order for each age group and person type. A chart located on the wall in
the phlebotomy room also illustrates this information. It is extremely important to perform the
venipuncture protocol as described for each SP. Use comments to describe differences between the actual
tubes drawn and the established protocol. After the results of the blood draw are entered, labels
automatically print for the blood tubes. The phlebotomist immediately labels collected tubes, places them
through the pass-through window to the laboratory, and escorts the SP to the coordinator area or to his or
her next component. The phlebotomist may offer juice and crackers to SPs less than 12 years of age and

SPs not selected for the GT component.
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Exhibit 4-1. Venipuncture protocol — primary

Age in Years

1-2 3-5 6-11 12-19 20+
3-mL Lavender 1 1 1
4-mL Lavender 1 1
3-1 mL TB IN-Tubes 1 1 1
2-mL Gray 1 1
(Morning sessions only)
6 mL Royal Blue 1 1 1
3-mL Red 2 1
7-mL Red 1 1 1
15-mL Red 2 3
10-mL Red 1
10-mL Red ° 5 5
7-mL EDTA ! 1 1
10-mL EDTA (20+) 2 2
10-mL Gray (12+) 3 1 1
2-mL Gray * 1 1

(GTT morning sessions)

© SPs selected for inclusion in the Persistent Pesticides, Perfluoronated or BFR subsamples
! SPs selected for inclusion in the Srm Pesticide subsamples

2 Genetics tubes; must meet IC Exclusion criteria

3 SPs selected for inclusion in the VOC subsample

* Glucose tolerance test

Exhibit 4-2. Venipuncture protocol — VIP guest

Age in Years

1-2 3-5 6-11 12+
3-mL Lavender 1 1 1 1
4-mL Lavender
2-mL Gray 1
(Morning sessions only)
3-mL Red 1 1
7-mL Red 1
15-mL Red
10-mL Red 1
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Exhibit 4-3. Venipuncture protocol — guest

Age in Years
1-11 12+
3-mL Lavender 1 1
3-mL Red 1

If the veins of an SP appear too fragile to accommodate the size of the large red top tubes,
substitute smaller red top tubes as an alternative protocol. Exhibit 4-4, Alternative venipuncture
protocol—primary, illustrates the alternative size and number of tubes in boldface with the original tube
protocol in parentheses. When the alternative protocol is substituted for the original protocol, a comment
must be recorded. This protocol constitutes a deviation from the established standard; it should only be

used in rare circumstances.

Exhibit 4-4. Alternative venipuncture protocol — primary

Age in Years
3-5 6-11 12+
6 mL Royal Blue 1(1) 1(1)
3-mL Red 3 2(1)
7-mL Red (1) 2 4
15-mL Red (2)
10-mL Red (1) 5¢)

NOTE: Alternative venipuncture protocol tubes are shown in boldface; regular protocol

tubes are shown in parentheses.
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4.2 Equipment and Supplies

The phlebotomy room contains a phlebotomy chair, drop-down bench, sink, data terminal,
Dymo direct thermal label printer, refrigerator, phlebotomy cart, and cabinets. Figure 4-1 illustrates the

floor plan for the phlebotomy room.
Figure 4-1. Floor plan for phlebotomy room

w FD —

Phlehatomy
Through : Chaie

Refrigerator

e ]

At the start and end of each stand, take a complete inventory using procedures described in
Chapter 15, Section 15.3.
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The equipment and supplies used in venipuncture are listed in Exhibit 4-5.

Exhibit 4-5. Equipment and supplies — phlebotomy

BD Hemogard Vacutainer® 3-mL EDTA

Stretch disposable tourniquet

BD Hemogard Vacutainer® 4-mL EDTA

Trutol

BD Hemogard Vacutainer® 2-mL Gray

Alcohol wipe

BD Hemogard Vacutainer® 3-mL Red

2 x 2 gauze square

BD Hemogard Vacutainer® 7-mL Red

Co-Flex NL cohesive bandage

Kendall Sherwood 15-mL Red

Adhesive bandage - Coverlet

BD Vacutainer® 10-mL Red

Adhesive bandage — children

BD Vacutainer® 10-mL Gray (VOC)

Transpore tape

BD Hemogard Vacutainer® 7-mL EDTA

BD Vacutainer 6 mL Royal Blue

BD Hemogard Vacutainer® 10-mL EDTA

Cellestis TB In-Tube

Niprol9 gauge

Surgical paper tape

BD Luer adapter for use with the 19 gauge Saf- T EZ® set

Cartoon stickers

BD Vacutainer Safety-Lok™ 21 gauge with adapter

Ammonia inhalant packet

BD Vacutainer Safety-Lok™ 23 gauge with adapter

Pillow and disposable pillow cover

Squeeze ball

BD Vacutainer® needle holder — single use

Juice and crackers

Air sickness bag List of reportable tests (handout)
Heel warmer Labels for Dymo printer
Liquid Band-Aid Sharps container 2 gallon (8 qt.)
Sani-Cloth Biohazard bags 14 x 19 (5 gallon)
Purell hand soap Batteries, AA
Medicine cup
Nonconsumables
Step stool Tube racks
Phlebotomy cart Floor mat
Solar wall thermometer CPR mask
Emergency blanket
Obtain From Lab
Hand cream
Nonsterile, powder-free, nonlatex gloves -- small, medium, | Kleenex
large
Bleach bottle

For each SP, the phlebotomist routinely requires the following materials:

L] Alcohol wipes

[ 2”x 2” gauze squares

n Vacutainer® tubes of the appropriate size and type
] Disposable tourniquet
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n Needle assembly

[ Bandage

4.3 Overview

The coordinator tracks each SP through the MEC using the coordinator system. This system
tracks the SP throughout the exam, including arrival, location during the session, and exit. The
coordinator uses this system to direct the SP to the appropriate workstations in the MEC and to determine
if all the appropriate examinations are complete. The MEC coordinator monitors exam component status

using responses from examination stations.

It is critical to assign SPs aged 12+ to phlebotomy as soon as possible at the start of a
session, especially a morning session. It is also important to assess the fasting status of SPs aged 12+
assigned to a morning session because they are not eligible for the GT examination if they have not met
their 9-hour fast requirement. The coordinator gives each SP a hard-copy verification form as part of the
check-in process. For SPs aged 12+ who are examined during a morning session, the form includes the
question, “Did you eat or drink anything, other than plain water, after 11:30 last night?” The SP records
“Yes” or “No” in a checkbox and the coordinator enters this information into the coordinator application.
The coordinator application then highlights (hot pink) the names of SPs who responded “Yes” since they
have not met the 9-hour fast requirement. The coordinator uses the highlighted names to aid in
prioritizing SPs for the phlebotomy component; SPs who are not highlighted are assigned to phlebotomy
before SPs whose names are highlighted.

Each SP receives a bar-coded ID bracelet upon arrival at the MEC. The bracelet remains on
the SP throughout the session. This bracelet contains the SP’s ID number in bar code and eye-readable
format. The phlebotomist “wands” the bracelet bar code with a bar code scanner (wand) to log the SP into
the phlebotomy component. If necessary, the ID number can be entered manually by reading it from the

bracelet and typing the numbers using the keyboard.
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The phlebotomist is responsible for completing the venipuncture section of the phlebotomy

exam.

] Phlebotomy seating options

For the blood draw, the seating options are dependent on the weight of the SP.

The UMF 8678 phlebotomy chair (Figure 4-2) features an electric motor for up and down
patient positioning, three positions—upright, recline, and full recline—and fully adjustable padded
armrests that recline as the patient reclines. The chair includes both hand-operated and foot-operated
controls to recline the chair with a touch of a button. To recline the chair, push the bottom button on the

controller. The foot support will rise and the armrests will recline with the chair.

Figure 4-2. UMF 8678 phlebotomy chair

o
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The chair weight restriction is 375 1bs. If the phlebotomist estimates that the weight of the
SP is less than 375 pounds, and the SP will fit comfortably in the phlebotomy chair, then ask the SP to sit
in the chair. Roll wheelchairs completely into the room. If the SP feels faint, then recline the chair either

before or during the blood draw as needed.

n Blood collection cart

Set up the appropriate blood collection cart in advance, making sure there are
sufficient supplies for all SPs in the session (see Figure 4-3).

Figure 4-3. Blood collection cart

Adjust the height by lifting up on the black lever. Line an empty biohazard waste container
with a biohazard bag and use it as a trash receptacle. Discard all Sharps in the 8-quart biohazard

container. Lock all needles in the drawer at the end of each day.
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Access the phlebotomy application and open the phlebotomy exam. Log the SP into
phlebotomy by scanning the bar code on the SP ID bracelet or manually typing the SP ID when the SP

arrives in phlebotomy.

Conduct the phlebotomy interview and administer the fasting questionnaire. The phlebotomy
protocol screen displays. Draw the appropriate tubes, and enter the number of tubes collected next to the
expected values. Labels generate automatically. Enter the appropriate comment(s) for any tube that was
not collected. Label the blood tubes. Verify that the phlebotomy completion status is correct. The
phlebotomy section status is “Complete” if all blood tubes are collected, “Partial” if some but not all

blood tubes are collected, and “Not Done” if no blood tubes are collected.

4.4 Gaining Cooperation

The coordinator will introduce the SP to the examination and briefly explain the examination
process. The coordinator can answer any general questions the SP has about venipuncture. However, the
phlebotomist must be prepared to answer all the questions the SP poses about the venipuncture procedure.
In addition, the phlebotomist must convince the SP of the importance of cooperation in the venipuncture

component of the examination.

Prepare to answer questions about the rationale for the venipuncture, the discomfort
involved, the amount of blood being drawn, and the possibility of contracting an infectious disease from
the process. To address SPs’ concerns effectively, know the following information about the procedures

used for the study:

n Rationale

Although the SP has provided much useful information in the household and
individual interviews, the successful completion of the venipuncture component of
NHANES is critical to the success of the study. Using the various specimens,
researchers and laboratories are able to perform more than 250 different biochemical
tests (SPs 12+4), which provide detailed information about the SP’s health and
nutritional status. NHANES data produce descriptive statistics that measure and
monitor the health of the U.S. population. Much of this information would not be
available in any other way. The laboratories that conduct the analysis are considered
the “gold standard” for their particular analyte(s).
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Discomfort

Venipuncture causes only minimal discomfort. A certified, experienced, phlebotomist
performs venipunctures. A variety of blood collection needles are available so that the
most appropriate size can be selected for each SP.

Amount

Phlebotomists draw the following amount of blood:

1-2 years primary SP, 9-mL (0.3 ounces), 0.6 tablespoons

3-5 years primary SP, 13-mL (0.4 ounces), 0.8 tablespoons

6-11 years primary SP, 29-mL (1.0 ounces), 2.0 tablespoons

12-19 years primary SP, 121-mL (4.1 ounces), 8.2 tablespoons

20+ years primary SP, 149-mL (5.0 ounces), 10.0 tablespoons

1-2 years VIP guest, 6-mL (0.2 ounces), 0.4 tablespoons

3-5 years VIP guest, 6-mL (0.2 ounces), 0.4 tablespoons

6-11 years VIP guest, 10-mL (0.3 ounces), 0.7 tablespoons

12+ years VIP guest, 15-mL (0.5 ounces), 1.0 tablespoons

1+ years guest and surplus, 3-mL (0.1 ounces), 0.2 tablespoons

12+ years guest and surplus, 6-mL (0.2 ounces), 0.4 tablespoons

An average adult male has 12 pints of blood and an average female has 9 pints. The
Red Cross routinely draws 450-mL (or one pint) during a routine donation. Their
requirements limit donation to every 8 weeks. The Red Cross does allow autologous
donations where an individual can donate his or her own blood before surgery. This
consists of one unit per week for up to 6 consecutive weeks. The maximum volume
drawn during a MEC exam amounts to slightly more than 25 percent (128-mL) of the
amount drawn from regular donors by the Red Cross. The body manufactures blood
daily and replaces this volume of blood within 24 hours.

Infection control

The supplies used for venipuncture are completely sterile and are used only once.
There is absolutely no possibility of the SPs being infected by any blood-borne

disease, such as hepatitis or AIDS, because of participation in the venipuncture
component of the NHANES exam.
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Gaining the cooperation of an SP is easier if the atmosphere in the phlebotomy room is

pleasant and makes the SP feel comfortable. Below is a list of suggestions for creating a pleasant

atmosphere in the phlebotomy room.

44.1

Maintain a clean and uncluttered work area. This is especially important because of
today’s concern with blood-borne infectious diseases, such as hepatitis and AIDS.

Be aware of body image; a positive body image inspires confidence. Maintain a tidy
appearance, erect posture, and a smile.

Speak face to face with the subject and maintain eye contact. Staring at other areas in
the room may cause the SP some uneasiness since it implies that he or she is not
important. It also implies disinterest.

Avoid nervous behaviors, such as squirming and tapping that can be distracting. The
SP may begin to feel nervous, hurried, and anxious because of such behaviors.

Refusal Conversion

The phlebotomy component maintains the highest priority among MEC examinations. If an

SP comes to the MEC and can complete only one exam, it should be the phlebotomy component.

The Field Office and Interviewing teams use “Special Consideration” codes to describe SPs

with reservations about the phlebotomy procedure. The codes are part of the special consideration section

of the MEC Appointment Schedule in the coordinator application. The phlebotomist prints the Session

Preview Report each session and notes CB/NB codes under the Special Considerations column. The

codes entered by the interviewers should be viewed as “warning codes” rather than strict edicts.

When an SP expressed no reservations or concerns about phlebotomy during the home
interview, no code will appear, and no special action is needed from MEC staff.

CB—represents “Convert Blood”—This means that the SP has expressed concern or
fear about the blood draw, but did not indicate that he or she intends to refuse having
blood drawn. If an SP is coded CB, phlebotomy remains a priority exam.

NB—represents “No Blood”—This means the SP indicated during the home interview
that he or she intended to refuse the blood draw. When an SP has a NB code, the
coordinator may send the SP to phlebotomy either (1) after all other SPs have
completed phlebotomy or (2) after the SP has completed the exams in the profile. The
coordinator should use the following script to simply explain that "We need to send
you to the exam room; we can scan your ID band barcode into the system.
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The MEC manager and coordinator should work in collaboration with the phlebotomist in
assigning the NB coded SPs; the phlebotomist is trained in refusal conversion techniques and is
responsible for the overall response rate for this component. At all times, the coordinator and MEC
manager must use their judgment in assigning SPs with NB to phlebotomy. If the SP is vehemently
adamant about giving blood, there is no reason to provoke the SP by sending him or her to the

phlebotomy room. In this instance, the coordinator will mark the phlebotomy component as a refusal.
4.5 Performing the Venipuncture on SPs who do not Speak English

When the phlebotomist must administer the venipuncture procedure to an SP who does not
speak English and the phlebotomist does not speak the language of the SP, a translator who does speak

the language of the SP assists the phlebotomist.

The translator stays with the phlebotomist and the SP for the entire procedure. It is very

important that the phlebotomist be able to communicate with the SP if the SP becomes ill during the

venipuncture. Refer to the MEC Operations manual for detailed instructions on the interpreter module.
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4.6 Open the Exam and Log the SP into the Exam

Open and log onto the Phlebotomy application.

The message center window identifies the SP assigned to phlebotomy.

i Phlebotomy &) x|

File ‘iew Utiities Reports wWindow Help

WP w | B % 2|0

7 PHLEBOTOMY Message Center il

| e From Meszage Time

! Reception 5P Hartley, Julis is ASSIGNED to component: 12:58:18
Caoardinator Fhiebatamy

1 e To Message Time
I Reception 25818
Caoordinator

Total: 1 Unread: 1 | 257 Send | Cloze I

|Cancel changes | MEC Laver. 12/3/2008 | Application: 605 | Conrected to Coordinator | SP assigned to room | 12:58 P
ﬂstart| (@ 3 @ *7F: stand:430 Session:a30... | (5 Manual Sereen Shots | #2009 raft c4-sent k... [['§ Phiebatomy [« 0 A @R 1zmaem

A Message Center message text box displays containing a message from the coordinator
indicating the name of the SP who is assigned to the phlebotomy component. Enter an optional text
message and, to send the message to the coordinator, use the mouse to direct the mouse arrow to the
“Send” button and left click. To exit without sending a message to the coordinator, use the mouse to

direct the mouse arrow to the “Close” button and left click, or select [Enter].
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Open the Phlebotomy exam.

i Phlebotomy =lE x|

File ¥iew Utlities Reports Window Help

0| % | 2|

Cpen

Glose
Print...
Review

Exit

el ogan aver Application: &0 ohhected to Coordinatar assigned to room 5
Mew 5P | MEC 24342008 lication: 6.0.5 L d to Coordi 5P assi 287 P
Start 1 Stand:430 Session:430... Manual Screen Shots W] 2009 Draft C4-Senk to ... Phlebotony « 2 f] N RELL
| ) ¥ oa

To open an exam, move the mouse to {File} in the menu bar, click on {Open}, or type [Alt]
[F/f], [O/o], or [Ctrl] [O/0].
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The SP Logon window displays.

1 Phlebotomy & x|
File ‘iew Utiities Reports wWindow Help

WP w | B % 2|0

* SP Logon: HARTLEY, JULIE x|
Sample Person 1D: I

Last Narme: IHAHTLEY Suffix: I
First Mame: pUUE Middle Mame: I

Date of Birth: 05/29/1934

Gender: Female Age at Interview: |1 4 pears

Special
Conziderations:

Meszage | 0k I Cancel |

|Cancel changes | MEC Laver. 12/3/2008 | Application: 605 | Conrected to Coordinator | SP assigned to room | 12:58 P
Qstart| (@ 3 @ *7F: stand:430 Session:a30... | (5 Manual Sereen Shots | @) 2008 Draft c4-Sent toe... | J Phiebotomy | [« 0 A @R 1zm0em

The SP Logon window displays for the SP assigned to the component.
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Log the SP into the component.

i Phlebotomy &) x|

File ‘iew Utiities Reports wWindow Help

WP w | B % 2|0

x
Sample Person 1D: |92838|1

Last Narme: IHAHTLEY Suffix: I
First Mame: pUUE Middle Mame: I

Date of Birth: |D5.-’29.-"T 954
Gender: IFema\e Age at Interview: W

Special I

Conziderations:

Meszage | 0k I Cancel |

|Apply changes and close window | MEC Laver. 12/3/2008 | Application: 605 |  Conrected to Coordinator | SP assigned to room | 1259 P
wstart| (@ 3 @ *7F: stand:430 Session:a30... | (5 Manual Sereen Shots | #2009 raft c4-sent k... [['§ Phiebatomy [« 0 A @R 1zm0em

To log the SP into the component, either read the SP ID from the SP’s bracelet and manually
type this number into the Sample Person ID text box or use the bar code wand to scan the bracelet bar
code. To continue, select [Enter] or use the mouse to direct the mouse arrow to the “OK” button and left
click. To cancel the Logon process and to remove the window, use the mouse to direct the mouse arrow to
the “Cancel” button and left click.

Verify all information that appears in the SP Logon window. If there is an error in any of this
information, inform the coordinator immediately. The coordinator will verify and correct the information

as necessary.
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4.7 The Phlebotomy Interview

The Phlebotomy Interview screen includes a shared exclusion pregnancy question for
females aged 16-59 and two safety exclusion questions. There are only two reasons to exclude an SP from
venipuncture—hemophilia, and having received chemotherapy within the past 4 weeks. Administer the
interview (and fasting questionnaire) directly to SPs over the age of 16, or administer the interview

questions (and fasting questionnaire) to the SP’s parent or guardian for SPs under age 16.

Administer the phlebotomy interview immediately before performing the venipuncture.

Read the text exactly and record the responses.

1 Phlebotomy &) x|

File ‘iew Utiities Reports wWindow Help
|wrnw | Bow| %20

7 Phlebotomy: Stand:430 Session:430080 12/11 /2004 08:30 am - 12:30 pm ;|g|5|
SPID: 526380 Mame: HARTLEY, JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 01:00 FM

Phlebotomy Interview

Arayou currently pregnant? Im vl
Do vou hawve hemophilia? I vl
Harve wou received cancer chematherapy in the past four weeks? I vl

Mﬂl 1 ﬂﬂ of 4 Erid of Sect\onl Clase Exam | FEiriish | E
—]
|Ready | MEC Laver. 12/3/2008 | Application: 605 | Conrected to Coordinator | SP assigned to room | 01:00 Pi
t‘startl @ (v | é 'i 1 Stand:430 Session:430.., | (5 Manual Screen Shats | lﬂ_] 2009 Draft C4-Sent to ... ” i Phlebotomy ‘ <« l:‘_’, % EE @% 1:00 PM
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4.7.1 Pregnancy Shared Exclusion Question

For female SPs aged 12-59, the shared exclusion pregnancy questions are enabled and are
asked during the MEC examination in the first examination where shared exclusions are asked. Each
question is asked only once, even when the question is relevant for more than one component. Some
examinations, like phlebotomy, do not require all the shared exclusions to be asked. In this situation, there
may be some questions answered in one examination and then disabled in the remaining examinations.
Shared exclusion questions are component specific. Answers provided during previous components
appear on the screen for the next examiner to see, but the text box for data entry is disabled. Only shared
exclusion questions relevant to the age and component that have not been answered are enabled.
Example: If the SP goes to the physician component before phlebotomy, the questions about “pregnancy”
and “how many weeks” would be asked by the physician. The “pregnancy” question would be disabled in

the phlebotomy component.

n If the SP is a male, a female less than 12 years, or a female older than 60 years, the
shared exclusion pregnancy questions will not be displayed.

n If the SP is a female aged 12-59, the first shared exclusion pregnancy question is
displayed and enabled.
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Record the response to the shared exclusion question.

1 Phlebotomy &) x|

File ‘iew Utiities Reports wWindow Help

|wrnw | Bow| %20

7 Phlebotomy: Stand:430 Session:430080 12/11 /2004 08:30 am - 12:30 pm

SPID: 526380 Mame: HARTLEY, JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 01:00 FM

=lol=|

Phlebotomy Interview

Areyou currently pregnant?
Do vou hawve hemophilia?

Harve wou received cancer chematherapy in the past four weeks?

Yas
Mo

Don't Know

Mﬂﬁﬂﬂ of 4 End|af Sect\onl Close Exam | FEinish

' 9

|Ready | MEC Laver. 12/3/2008 | Application: 605 | Conrected to Coordinator | SP assigned to room | 01:00 Pi
t‘startl @ (v ] é 'i 1 Stand:430 Session:430.., | |3 Manual Screen Shaots | lﬂ_] 2009 Draft C4-Sent to ... ” i Phlebotomy ‘ <« E_’, % EE @% 1:00 PM

Record the response by typing [Y/y] for “Yes,” [N/n] for “No,” or [D/d] for “Don’t know.”
Alternatively, move the mouse to the drop-down arrow on the drop-down list, and drag the mouse arrow

to “Yes,” “No,” or “Don’t Know” and left click. Select [TAB] to move to the next text box.
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If the response to the question “Are you currently pregnant?” is “Yes,” the SP is excluded
from GTT due to pregnancy status. At the coordinator application, the component status for GT defaults

to “Not Done” with the comment “Blocked: Not Done [SP pregnant].”

If the response to the question “Are you currently pregnant?” is “No” or “Don’t Know,” the

SP is not excluded from the GTT. Ask the next two phlebotomy safety exclusion questions.

1 Phlebotomy &) x|

File ‘iew Utiities Reports wWindow Help
|wrnw | Bow| %20

T Phlebotomy: Stand:430 Session:430080 12/11/2004 08:30 am - 12:30 pm P =]

SPID: 526380 Mame: HARTLEY, JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 01:00 FM

Phlebotomy Interview

Areyou currently pregnant? IND vl
Diavau hawe hemaphilia? Im vl
Harve wou received cancer chematherapy in the past four weeks? I vl

Mﬂl 1 ﬂﬂ of 4 Erid of Sect\onl Clase Exam | FEiriish | E
—]
|Ready | MEC Layer 12/3/2008 | Application: 605 |  Conrected to Coordinator | SP assigned to room | 01:02 P
t‘startl @ (v ] é 'i 1 Stand:430 Session:430.., | |3 Manual Screen Shaots | lﬂ_] 2009 Draft C4-Sent to ... ” i Phlebotomy ‘ <« E_’, % EE @% 1:02 PM

If the answer to the shared exclusion pregnancy question is “No” or “Don’t know,” then

select [TAB] to proceed to the first safety exclusion question, “Do you have hemophilia?”’
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4.7.2 Safety Exclusion Questions

Continue to conduct the phlebotomy interview by asking the question displayed on the

screen, “Do you have hemophilia?”’

Q1: Do you have hemophilia?

Q1: This question asks whether the SP | Explain that we cannot perform phlebotomy on participants
has hemophilia, which is an exclusion | who have hemophilia. Hemophilia is a rare disease where an
criterion for this procedure. individual’s blood does not clot. If an SP’s relative has
hemophilia but the SP does not, the SP is not excluded. If the
SP is excluded, the Blood Draw Exclusion box displays. Read
the text in the box to the SP and escort the SP back to the

coordinator station.
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Record the exact response.

1 Phlebotomy &) x|

File ‘iew Utiities Reports wWindow Help
|wrnw | Bow| %20

T Phlebotomy: Stand:430 Session:430080 12/11/2004 08:30 am - 12:30 pm P =]

SPID: 526380 Mame: HARTLEY, JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 01:00 FM

Phlebotomy Interview

Areyou currently pregnant? IND vl

Do vou hawve hemophilia? | A
Harve wou received cancer chematherapy in the past four weeks? es
Mo
Fefused
Don't Know

Mﬂﬁﬂﬂ of 4 End|af Sect\onl Close Exam | FEinish | E
—]

|Ready | MEC Laver. 12/3/2008 | Application: 605 |  Conrected to Coordingtor | SP assigned to oo | 01:07 P
t‘startl @ (v ] é 'i 1 Stand:430 Session:430.., | |3 Manual Screen Shaots | lﬂ_] 2009 Draft C4-Sent to ... ” i Phlebotomy ‘ <« E_’, % EE @% 1:01 PM

Record the response by typing [Y/y] for “Yes,” [N/n] for “No,” [R/r] if he or she refuses, or
[D/d] for “Don’t know.” Alternatively, move the mouse to the drop-down arrow on the drop-down list,
click to display the responses, and drag the mouse arrow to “Yes,” “No,” “Refused,” or “Don’t Know”
and left click. If the response is “Yes,” “Refused,” or “Don’t Know,” use the mouse to direct the mouse

arrow to the bright blue right arrow in the bottom right corner of the screen and left click or select [Enter].
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If the SP is excluded from the phlebotomy exam due to hemophilia, the Blood Draw

Exclusion informational message text box displays.

Read the script to the SP. To remove the Blood Draw Exclusion message text box, move the

mouse arrow to the “OK” button and left click, or select [Enter].

4-23



If the SP is excluded from the phlebotomy component due to hemophilia, an informational

Exclusion message text box displays. In some cases more than one Exclusion message box will display,

one after the other.

To remove the Exclusion message text box, move the mouse to the “OK” button and left

click, or select [Enter].
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Verify the status.

Phlebotomy

Phlebotomy: Stand:430 Session:430080 12/11 /2004 08:30 am - 12:30 pm

SPs excluded due to hemophilia are automatically coded by the application as “safety
exclusion.” Escort the SP back to the coordinator or to the next component as directed by the Message

Center.
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If the SP has not been excluded due to hemophilia, continue the phlebotomy interview by

asking the second question displayed on the screen, “Have you received cancer chemotherapy in the past
4 weeks?”

1 Phlebotomy

_{=]x
File ‘iew Utiities Reports wWindow Help
|wrnw | Bow| %20
7 Phlebotomy: Stand:430 Session:430080 12/11 /2004 08:30 am - 12:30 pm = |EI|5|
SPID: 526380 Mame: HARTLEY, JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 01:00 FM
Phlebotomy Interview
Areyou currently pregnant? IND vl
Do vou hawve hemophilia? IND vl
Harve wou received cancer chematherapy in the past four weeks? | A
Yes
Mo
Refused
Don't Know
Mﬂl 1 ﬂﬂ of 4 Erid of Sect\onl Clase Exam | FEiriish | E
—]
| Close the exam | MEC Laver. 12/3/2008 | Application: 605 |  Conrected to Coordingtor | SP assigned to room | 01:05 P
i}startl @ (v | a 'i 1 Stand:430 Session:430.., | (5 Manual Screen Shats | lﬂ_] 2009 Draft C4-Sent to ... ” i Phlebotomy ‘ <« l:‘_’, % EE @% 1:05 PM
Q2: Have you received cancer chemotherapy in the past 4 weeks?

Q2: This question asks whether the SP | Explain that we cannot perform phlebotomy on participants
has received chemotherapy in the past | who have received cancer chemotherapy within the past
4 weeks. This situation excludes the | 4 weeks. If the SP is excluded, the Blood Draw Exclusion box
SP from this procedure. is displayed. Read the text in the box to the SP and escort him

or her back to the coordinator station.
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Record the response by typing [Y/y] for “Yes,” [N/n] for “No,” [R/r] if he or she refuses, or
[D/d] for “Don’t know.” Alternatively, move the mouse to the drop-down arrow on the drop-down list,
click to display the responses, and drag the mouse arrow to “Yes,” “No,” “Refused,” or “Don’t Know”
and left click. If the response is “Yes,” “Refused,” or “Don’t Know,” use the mouse to direct the mouse

arrow to the bright blue right arrow in the bottom right corner of the screen and left click.

If the SP is excluded from the phlebotomy exam due to cancer chemotherapy, the Blood

Draw Exclusion informational message text box displays.

i Phlebotomy &) x|

File ‘iew Utiities Reports wWindow Help
|wrnw | Bow| %20
7 Phlebotomy: Stand:430 Session:430080 12/11 /2004 08:30 am - ;|g|5|
SPID: 526380 Mame: HARTLEY, JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 01:00 FM

Phlebotomy Interview

Areyou currently pregnant? IND vl
Do vou hawve hemophilia? IND vl

Harve wou received cancer chematherapy in the past four weeks? |Yes vI
Blood Draw Exclusion x|

i Because vou have had recent chemotherapy, we will not be able ko draw vour bload For this study, However, T would
like bo thank ywou very much For answering my questions and For cooperating with aur research.

Mﬂﬁﬂﬂ of 4 End|af Sect\onl Close Exam | FEinish | E
—]

|Ready | MEC Laver 12/3/2008 | Application: 605 | Conrected to Coordingtor | SP assigned to room | 01:05 P
t‘startl @ (v ] é 'i 1 Stand:430 Session:430.., | |3 Manual Screen Shaots | lﬂ_] 2009 Draft C4-Sent to ... ” i Phlebotomy ‘ <« E_’, % EE @% 1:06 PM

Read the script to the SP. To remove the Blood Draw Exclusion message box, use the mouse

to direct the mouse arrow to the “OK” button and left click.
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If the SP is excluded from the phlebotomy component due to chemotherapy, an
informational Exclusion message text box displays. In some cases more than one Exclusion message box

will display, one after the other.

To remove the Exclusion message text box, move the mouse to the “OK” button and click,
or select [Enter]. To progress to the component status screen, use the mouse to direct the mouse arrow to

the bright blue arrow in the bottom right corner and left click, or select [Enter].
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Review the Status.

SPs excluded due to chemotherapy are automatically coded by the application as “safety
exclusion.” Escort the SP back to the coordinator or to the next component as directed by the Message

Center.

4-29



If the response to both exclusion questions is “No,” continue to the next screen.

To progress to the fasting questionnaire screen, use the mouse to direct the mouse arrow to

the bright blue arrow in the bottom right corner and left click, or select [Enter].
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4.8 Administering the Fasting Questionnaire

Fasting status is critical to many of the laboratory analytes, and fasting data are required for
correct interpretation of laboratory results. Fasting is especially critical because only SPs who have met
the fast are eligible for the GT component. No primary SPs aged 1-11 or SPs assigned to afternoon or
evening sessions are asked to fast. All other primary SPs aged 12+ appointed to a morning session are
asked to fast for 9 hours. This includes diabetics taking insulin, although these SPs are always given the
highest priority so the venipuncture can be completed as soon as possible after the SP checks into the
MEC.

The phlebotomist administers the fasting questionnaire to all SPs, and the application
calculates and displays the fasting time in number of hours and minutes. The phlebotomist then performs

the venipuncture.

The overall objective is to perform phlebotomy on all eligible SPs. The coordinator must
base the decision to assign an SP to phlebotomy on the greater goal of completing as many components as
possible within the time constraints of the session, with phlebotomy as the highest priority component.
Sometimes an SP insists on leaving the MEC before he or she has been assigned to phlebotomy. It is
always preferable to get blood from this SP before he or she leaves the MEC. The coordinator and MEC

manager are able to provide the best overall assessment of the status of a particular SP.

Guests and VIP guests do not have a fasting requirement, even during morning sessions.

SPs may opt to return to the MEC to complete exams that were missed or to complete exams
that were begun but not finished. These SPs are designated as “Partial” SPs. When the SP returns to the

phlebotomy component, ask and record the fasting questions a second time so that the data are accurate.

Delete any data in the text boxes (previous responses from the initial visit) and enter the new responses.
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Read the text exactly and record the time.

18]
File ‘iew Utiities Reports wWindow Help
|wrnw | Bow| %20
7 Phlebotomy: Stand:430 Session:430080 12,/11 /2004 D = |EI|5|
SPID: 526380 Mame: HARTLEY, JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 01:00 FM
Fasting Questionnaire
YWhen was the last time you ate or drank anything other than plain water? Do notl I jl I
include diet soda or black coffee or tea with artificial sweeteners like Sweet™ Low,
MNutraSweet, Equal, or Splenda.
Harwve you had any of the following since
Coffee or tea with cream or sugar? [Include milk aor non-dairy - - I
creamers.] I J I I J I
Alcohal, such as beer, wine. or liquar? | =l [ = i
Gum, breath mints, lozenges or cough drops, or other cough or cold | d | | j | I
remedies?
Antacids, laxatives, or anti-diarrheals? I j I | j | H
Dietary supplements such as wvitamins and minerals? [Include I j I I j I I
multivitarning and single nutrient supplements.]
e Ao Adiies
Mﬂl 2 ﬂﬂ of 4 Erid of Sect\onl Clase Exam | FEiriish | E
—|
| Close the exam | MEC Laver. 12/3/2008 | Application: 605 |  Conrected to Coordingtor | SP assigned to oo | 01:14 P
It‘startl (@ 3 @ *7F: stand:430 Session:a30... | (5 Manual Sereen Shots | @) 2008 Draft c4-Sent toe... | J Phiebotomy | |« B A @R e
Q1: When was the last time you ate or drank anything other than plain water? Do not

include diet soda or black coffee or tea with artificial sweeteners like Sweet’N Low,

NutraSweet, Equal, or Splenda.

Q1: This question elicits the last time

SPs are allowed to consume diet soda, black coffee, or tea with
artificial sweeteners like Sweet’N Low, NutraSweet, Equal, or

the SP ate or drank anything and | Splenda since these have no effect on study analytes. Do not

determines fasting time. include flavored waters.
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Enter the response.

1 Phlebotomy &) x|

File ‘iew Utiities Reports wWindow Help
|wrnw | Bow| %20
7 Phlebotomy: Stand:430 Session:430080 12/11 /2004 08:30 am - 12:30 pm ;|g|5|
SPID: 526380 Mame: HARTLEY, JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 01:00 FM

Fasting Questionnaire

YWhen was the last time you ate or drank anything other than plain water? Do notl E I jl 7]
include diet soda or black coffee or tea with artificial sweeteners like Sweet™ Low,
MNutraSweet, Equal, or Splenda.

Harwve you had any of the following since

Coffee or tea with cream or sugar? [Include milk aor non-dairy - ° -
creamers.] I J I I JI H
Alcohal, such as beer, wine. or liquar? | = =i
Gum, breath mints, lozenges or cough drops, or other cough or cold | d | : | j | I
remedies?
Antacics, laxatives, or anti-diarrheals? I j I : | j | I
Dietary supplements such as vitamins and minerals? [Include I j I : | j | I

multivitarning and single nutrient supplements.]

e Ao Adiies

Mﬂljﬂﬂ of 4 End|af Sect\onl Close Exam | FEinish | E
—]

|Ready | MEC Laver: 12/3/2008 | Application: 605 |  Conrected to Coordingtor | SP assigned to oo | 01:15 P
t‘startl @ (v | é 'i 1 Stand:430 Session:430.., | (5 Manual Screen Shats | lﬂ_] 2009 Draft C4-Sent to ... ” i Phlebotomy ‘ <« l:‘_’, % EE @% 1115 PM

Type in the reported time using the numeric keys and select [Tab] to move to the AM/PM
space. Type in [A/a] for times between midnight and 11:59 AM or [P/p] for times between 12:00 noon
and 11:59 PM and select [Tab]. Alternatively, to select AM or PM, use the mouse to direct the mouse
arrow to the drop-down arrow on the right side of the text box, left click, drag the mouse arrow to “AM,”
or “PM,” and left click.
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Enter the date.

i Phlebotomy &) x|

File ‘iew Utiities Reports wWindow Help
|wrnw | Bow| %20
7 Phlebotomy: Stand:430 Session:430080 12,/11 /2004 08:30 an ;|g|5|
SPID: 526380 Mame: HARTLEY, JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 01:00 FM

Fasting Questionnaire

7 Phlebotomy x|

December b, 2008 01:16:38 PM

Sun| M0n| Tue Wed' Thu| Fri | Sat|
YWhen was the last time 1 5 P 4 5 B Do nDtIUEI:[IEI |PM jl I

include diet soda ar blac e T Loy,
MNutraSweet Equal, or Spl 7 3 9 | 10| 11| 12| 13
141 15| 16| 171 18| 19| 20 Havve you had any of the following since

: 21 22| 23| 24| 25| 26 | 27
Coffee or tea wi - ° -
26 | 29 | 30 | 3 J I I J I ki
| I B |
IDecember vl I2DDS§
Gum, breath mints, [0z d | . | j | I
Ok I Cancel |
A=
Dietary supplements such as wvitamins and minerals? [Include I j I : I j I I
multivitarning and single nutrient supplements.]
e Ao Adiies
Mﬂl 2 ﬂﬂ of 4 Erid of Sect\onl Clase Exam | FEiriish | E
—]
|Cancel changes | MEC Laver: 12/3/2008 | Application: 605 |  Conrected to Coordingtor | SP assigned to oo | 01:15 P
fb'Start' (@ 3 @ *7F: stand:430 Session:a30... | (5 Manual Sereen Shots | @) 2008 Draft c4-Sent toe... | J Phiebotomy | |« B A @R 1sem

Type in the date using the keyboard’s numeric keys and the mm/dd/yyyy format and select
[Tab], or use the calendar to enter the date. To access the calendar, select [F2]. To select the correct
month, use the mouse to direct the mouse arrow to the drop-down list, drag the arrow to the correct month
(use the scroll bar if necessary), and left click. To select the correct day, use the mouse to direct the
mouse arrow to the correct day on the displayed month and left click. To correct the year, use the mouse
to direct the mouse arrow to the up-down controls on the spin box and toggle the number up and down.
To transfer this date into the date space, use the mouse to direct the mouse arrow to the “OK” button and
left click, or select [Enter]. To exit the calendar function, use the mouse to direct the mouse arrow to the

“Cancel” button and left click.
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Continue administering the questionnaire. Verify the initial time response by asking the

remaining questions.

1 Phlebotomy &) x|

File ‘iew Utiities Reports wWindow Help
|wrnw | Bow| %20

7 Phlebotomy: Stand:430 Session:430080 12/11 /2004 08:30 am - 12:30 pm ;|g|5|
SPID: 526380 Mame: HARTLEY, JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 01:00 FM

Fasting Questionnaire

YWhen was the last time wou ate or drank anything other than plain water? Do not [a: -
include diet soda or black coffee or tea with artificial sweeteners like Sweet™ Low, I 03.00 IPM JI 12/042008
MNutraSweet, Equal, or Splenda.

Hanwe you had any of the following since yvesterday at 9:00 Phy?

Coffee or tea with cream or sugar? [Include milk or non-dairy - | : | j | I

creamers.]
Yes

Alcohol. such as beer. wine. or liquor? | No | = = s

Gum, breath mints, lozenges or cough drops, or other cough or cold d | : | j | I
remedies?

Antacics, laxatives, or anti-diarrheals? I j I : | j | I

Dietary supplements such as vitamins and minerals? [Include j I : | j | I

multivitarning and single nutrient supplements.]

e 16 Aoirs 17 Adinies

Mﬂljﬂﬂ of 4 End|af Sect\onl Close Exam | FEinish | E
—]

|Ready | MEC Laver. 12/3/2008 | Application: 605 |  Conrected to Coordinator | SP assigned to oo | 01:16 P
t‘startl @ (v ] é 'i 1 Stand:430 Session:430.., | |3 Manual Screen Shaots | lﬂ_] 2009 Draft C4-Sent to ... ” i Phlebotomy ‘ <« E_’, % EE @% 116 PM
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Q2:

Have you had any of the following since (time from question 1 inserted here)?

Coffee or tea with cream or sugar?
[Include

creamers. |

milk or non-dairy

Black coffee is acceptable but coffee with any additives other than
artificial sweeteners is unacceptable. Include all milk products
such as half-and-half, light cream, non-fat milk, and all other non-

dairy creamers like Cremora or Coffee-Mate.

Alcohol, such as beer, wine, or

liquor?

Alcohol includes all types of spirits including light beer and wine.
If the answer is “Yes,” clarify the response. Ask the SP to describe

the activity, item consumed, and the correct time.

Gum, breath mints, lozenges, or
cough drops, or other cough or

cold remedies?

Include sugar-free gum and mints in this category. Give the SP the
laminated card that lists common over-the-counter cough drops
and cough and cold remedies to refresh his or her memory if he or
she appears unsure about these items. If the answer is “Yes,”
clarify the response. Ask the SP to describe the activity, item

consumed, and the correct time.

Antacids, laxatives, or anti-

diarrheals?

Antacids neutralize stomach acids. Laxatives stimulate evacuation
of the bowels. Anti-diarrheals relieve diarrhea and cramping.
Include all over-the-counter antacids, laxatives, and anti-
diarrheals. Give the SP the laminated card that lists all over-the-
counter antacids, laxatives, and anti-diarrheals to refresh his or her
memory if he or she appears unsure about these items. If the
answer is “Yes,” clarify the response. Ask the SP to describe the

activity, item consumed, and the correct time.

Dietary supplements such as
vitamins and minerals? [Include
multivitamins and single nutrient

supplements. ]

Vitamins refer to various relatively complex organic substances
occurring naturally in plant and animal tissue. They are essential in
small amounts for the control of metabolic processes. Many are
available over the counter as multivitamin-multimineral or single-
nutrient supplements like Vitamin C. Include all of these when
clarifying the response to this question. Give the SP the laminated
card that lists all over-the-counter vitamins, antioxidants,
multivitamins, multivitamins with minerals, and therapeutics to
refresh his or her memory if he or she appears unsure about these
items. If the answer is “Yes,” clarify the response. Ask the SP to

describe the activity, item consumed, and the correct time.
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To enter a “Yes” or “No” response, type [Y/y] for “Yes” and [N/n] for “No.” Use the up and
down arrow keys to toggle between the two choices. Alternatively, use the mouse to direct the mouse
arrow to the drop-down arrow on the response text box, select “Yes” or “No” and left click. If “No” is
entered, the next response box is highlighted. If “Yes” is entered, the time and date text boxes are
highlighted. Type in the reported time using the numeric keys and select [Tab] to move to the AM/PM
space. Type in [A/a] for times between midnight and 11:59 a.m. or [P/p] for times between 12:00 noon
and 11:59 p.m. and select [Tab]. Alternatively, to select AM or PM, use the mouse to direct the mouse
arrow to the drop-down arrow on the right side of the text box, left click, drag the mouse arrow to “AM,”
or “PM,” and left click.

Type in the date using the keyboard’s numeric keys and the mm/dd/yyyy format and select
[Tab], or use the calendar to enter the date. To access the calendar, select [F2]. To select the correct
month, use the mouse to direct the mouse arrow to the drop-down list, drag the arrow to the correct month
(use the scroll bar if necessary), and left click. To select the correct day, use the mouse to direct the
mouse arrow to the correct day on the displayed month and left click. To correct the year, use the mouse
to direct the mouse arrow to the up-down controls on the spin box and toggle the number up and down.
To transfer this date into the date space, use the mouse to direct the mouse arrow to the “OK” button and
left click, or select [Enter]. To exit the calendar function, use the mouse to direct the mouse arrow to the

“Cancel” button and left click.
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Review the data in the Fasting Questionnaire.

7 Phlebotomy

=& x]
File Wiew LUtilities Reports  window Help

Jfarnw Be<| %28

7 Phlebotomy: Stand:430 Session:430080 12/11,/2 1Ol x|
SPID: 926380 Mame: HARTLEY ., JULIE Age:14 years Gender: Female Date: 12/05/2008 Time: 07:00 PM
Fasting Questionnaire
“When was the last time you ate or drank anything other than plain water? Do not naon [P =11 2/022008
include diet soda or black coffee ar tea with arificial sweeteners like Sweet™N Low. I I JI 104/
NutraSweet Equal or Splenda.
Harve wou had any of the following since yesterdey at 9:00 Phi?
Coffee artea with cream or sugar? [Include milk ar non-dairy {mg j | E | j | I
creamers.]
Alcohol, such as beer, wine, or liquor? IND j I : | j | i
Gurn, breath mints, lozenges or cough drops. or other cough or cold IND j I E I jl I
remedies?
Antacids. laxatives. ar anti-diarrheals? IND j I : | j | i
Dietary supplements such as vitamins and minerals? [Include |Yes j | na:00 |AM jl 12/05/2008
multivitarmins and single nutrient supplements.]
FREMRG 16 Hers 17 Adniras
1' i" 2_)|ﬂ| of 4 Erd of Gection | Close Exam | Eiish | ’
|Ready | MEC Layer. 12/3/2008 | Application: 5.0.5 | Connected to Coordingtar | SP assigred taroom | 07:17 PM
dstart| (8} 3 @ *F: Stand:430 Session:30... | £ Manual Sreen shots | ) 2009 Draft Cé-Sert tae... | [ Phizbatomy | [« B i @TiE turem

To progress to the next screen, use the mouse to direct the mouse arrow to the bright blue
arrow in the bottom right corner and left click, or select [Enter].

SPs Not Meeting 9-Hour Fast — Morning Session Only

A system was implemented to ensure that SPs who would meet their 9-hour fast and still had
enough time to complete the OGTT, would wait until they met their fast to have their first venipuncture.
The coordinator screen will turn yellow and the phlebotomy application would give a message “I will
need to have you wait until approximately (time) before I can collect your blood. I will have the
coordinator bring you here at the right time.” When the SP has met the 9-hour fast, the coordinator screen

will turn green, which indicates the SP has met the fast and can return to phlebotomy.
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12:10 11/06/2009
[ab =] 110672008 |

Return for blood draw x| J

i)

The phlebotomy status screen will automatically default to Not Done with a comment of

Waiting to meet the fast.
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: stand:430 Session:430040 12,/07,2004 08:30 am - 12:30 pm

Phlebotomy: Stand:430 Session:430040 12 /07,2004 08:30 am - 12:30 pm

If the SP will never meet the 9-hour fast during the session, he or she is excluded from
OGTT and is prompted to have his or her blood drawn at that time without waiting. If the SP will meet
the 9-hour fast during the session, but doesn’t have enough time to complete the OGTT, he or she will be

excluded from OGTT and will wait until meeting the 9-hour fast for the first venipuncture.
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T :stand:430 Session:430040 12,/07,2004

File Wiew Utlities Reports  wWindow Help

Jar e @&o< % @8

% Phlebotomy: Stand:430 Session:430040

5P ID: 9313969 Mame: BUTLEFR_1, REBECCA Age:b9vear: Gender: Female Date: 11/06/2003 Time: 09:01 &k

Fasting Questionnaire

When was the last time you ate or drank anything other than plain water? Do not
include diet soda or black coffee or tea with arificial sweeteners like Sweet'™N Low,
MutraSweet, Equal. or Splenda.

{0400 |AM =] [ 11/06/2009

Hawe wou had any of the following since today at 4:00 Ak?

ith ~reaEn A cmar D Tln=lod s wmills A meaodain s Te 8]
Coffee ortea with x| I jl I

\l‘) SP BUTLER_1, REBECCA (991969) was excluded from OGTT(43) | v” i
| v” i

Gum, breath mints, loze

Antacids, laxatives, or anti-diarrtheals? IND j | : | jl il
Dietary supplements such as wvitamins and minerals? [Include IND j I . I j I I
multivitamins and single nutrient supplements.]
FESHG b Ao 1 Adisuies
4.9 Venipuncture Procedures

Venipuncture should generally be performed using the median cubital, cephalic, or basilic

veins in the left arm unless this arm is unsuitable. If the veins in the left arm are unsuitable, look for

suitable veins in the right arm. If the veins in the antecubital space on both arms are not suitable, then

look for veins in the forearm or dorsal side of the hand on the left arm/hand and then the right arm/hand.

The Vacutainer® system of blood collection consists of glass or plastic tubes with color-

coded stoppers containing a premeasured vacuum that provides a controlled draw. Some tubes may

contain additives to prohibit coagulation or inhibit glycolysis of blood cells. Draw the tubes in the order

designated by the venipuncture protocol.
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The exact quantity of blood drawn into each tube varies slightly with altitude, ambient
temperature, and venous pressure. Fill tubes with additives completely to ensure proper ratio of blood to
additive. Thoroughly mix the lavender and 2-mL and 10-mL gray top tubes immediately after drawing the
tubes and place them on the specimen rocker until the tubes are labeled and passed through to the window

to the laboratory.

Use Vacutainer® tubes at room temperature. Protect tubes from extreme temperatures and
store in a cool place. It is important to note the expiration date printed on Vacutainer® tubes. Do not use
expired tubes unless they are the only tubes available and they still contain a vacuum. Indicate if using

expired tubes by using the “Other, specify” comment option on the venipuncture status screen.

Document the use of each Vacutainer® type in the automated Supply Use Control Log.
When opening a new box, record the date, the lot number of the box, date in use, the expiration date, and

tech ID number.

Allow two venipuncture attempts with the SP’s verbal consent or with the parent’s consent if

an SP is a child or an infant.

If an SP faints or becomes ill, causing the termination of procedure without collecting all of

the blood, repeat the procedure with the SP’s consent after the SP has recovered.

4.9.1 Preparation of the Puncture Site

It is extremely important that the anticipated puncture site is thoroughly cleaned and all

necessary equipment, including needles and tubes, are kept sterile and free from contamination.

Follow the steps outlined below to prepare the puncture site.

n Place venipuncture equipment where it is readily available but not in danger of being
upset. Keep extra equipment within easy reach.

L] Thoroughly wash hands.

[ Put on gloves.
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n Place appropriate blood collection tubes in a test tube rack in the order dictated by the
venipuncture protocol. If an SP exhibits nervousness, keep the tubes covered.

n Instruct the SP to sit on the exam table. Never attempt a venipuncture on a standing
subject. Having the subject sit helps guard against any injury that might result if the
subject faints. Place the SP in a supine position if it is impossible for the SP to sit
upright during the procedure. Instruct the SP to extend the arm palm up and straight at
the elbow. If the SP is a child or infant, have a medical technologist hold the SP in the
proper position.

n Position the SP’s arm on the armrest or a pillow so that the veins are readily
accessible and you are able to work in a comfortable position. Be sure that the arm is
in a downward position with the elbow lower than the heart to prevent backflow.
Dispose of the pillow weekly for hygienic purposes. Change the pillowcase daily.

n Inspect the arm. Use the left arm unless unsuitable. The veins of choice are the
cephalic, basilic, and median cubital veins located in the antecubital fossa area.

n If the veins in the antecubital space are not suitable, look for suitable veins on the
forearm or on the dorsal side of the hand.

L] Apply the tourniquet several inches above the selected site.

n Select a vein that is palpable and well fixed to surrounding tissue. Palpate even when
the vein is visible. Use the following techniques if the veins do not distend quickly.

1. Massage the arm from wrist to elbow to force blood into the veins.

2. Tap the area sharply with the index and second finger two or three times to
cause the veins to dilate.

3. Allow the arm to hang at the SP’s side without a tourniquet to allow the veins
to fill to their capacity.

4. Examine the SP’s other arm; sometimes the veins in one arm are larger than in
the other.
5. Check carefully for scar tissue or tendons near the vein.

Apply the tourniquet for no more than 1 minute while searching for a vein and then release
the tourniquet for 2 to 3 minutes. Avoid prolonged obstruction of blood flow by the tourniquet because it
is uncomfortable for the SP and may alter certain results (e.g., cholesterol).

n Reapply the tourniquet when ready to perform the venipuncture.

n Cleanse the area with an alcohol wipe. Do not touch the side of the alcohol wipe that
is in contact with the puncture site. Cleanse the area using a circular motion beginning
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4.9.2

with a narrow radius and moving outward so as not to cross over the area already
cleansed.

n Dry the cleansed area using a 2x2 gauze pad. The area should be completely dry
before performing the venipuncture to reduce the burning sensation caused by alcohol
penetrating the skin.

n Determine the correct needle size. Use a 19g, 21g, or 23g butterfly depending on the
condition of the SP’s veins. The 19g butterfly should be suitable for most SPs. If the
SP’s veins appear fragile or small, use a 21g or 23g butterfly.

Venipuncture Technique for the Nipro (19 Gauge)

L. Prepare the blood collection set. Obtain one blood collection set and one luer adapter.
Open the blood collection package and inspect the unit. Open the blue adapter cover
by twisting the two ends at the seal. Push the male luer adapter firmly and securely
into the female end of the needle assembly. Attach a yellow tube holder onto the
adapter.

2. Ask the SP to make a fist. Do not have the SP pump his or her fist since this action
may alter certain results.

3. Fix the vein about one inch below the proposed point of entry by pulling the skin taut
with the thumb of your less dominant hand.

4, Approach the vein in the same direction that the vein runs, holding the needle with
bevel up and at a 15-degree angle to the SP’s arm.

5. Remove the needle cover. Grasp the wings and push the needle firmly and
deliberately into the vein. Do not grasp the translucent needle shield to insert. If the
needle is in the vein, a small amount of blood will appear in the butterfly tubing.
Quickly push the first Vacutainer® tube down on the needle. If the needle is in the
vein, blood will flow freely into the butterfly tubing. If no blood enters the tube and
no bruise is forming, probe the vein until blood begins flowing into the tube. If no
blood enters the tube and a bruise is forming, remove the needle. Place gauze squares
over the puncture site and apply firm pressure to the puncture site for 3 minutes.
Switch to the other arm using a new needle. Wait 10 minutes before beginning the
procedure again if using the same arm for a second try.

6. Hold the tube with the tube stopper uppermost and with the tube lower than the needle
to prevent backflow through the tube. It is very important to prevent possible
backflow because of the possibility of adverse reactions to the SP.

7. As the Vacutainer® tube is filling, transfer the tube holder to the left (less dominant)

hand, leaving the dominant hand free to pick up and change the tubes. If left-handed,
do the reverse.
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1.

12.

13.

14.

Fill all tubes completely. Make sure the tube contents do not touch the stopper or the
end of the needle during the procedure.

Immediately invert the lavender and gray tubes to ensure proper mixing of blood and
anticoagulant or additive. Place the lavender and gray tubes on the rocker. Do not
invert or agitate the red top tubes.

Insert the next tube and push it down gently onto the adapter.

Because prolonged application causes vasoconstriction, remove the tourniquet after 2
minutes to ensure valid test results. If necessary (that is, if the blood flows more
slowly), reapply the tourniquet after 2 minutes. If this is the last tube to fill, loosen the
tourniquet when the tube begins filling and remove it as the last tube fills.

Fill tubes in the proper order, according to the protocol.

When the last tube has filled, remove the needle in a smooth quick motion. Avoid
heavy pressure as the needle is being withdrawn because it may cause the point of the
needle to cut the vein. To activate the shielding mechanism, either grab the tubing and
hold the needle guard at the end closest to the tubing and pull the tubing until the
needle guard locks in place, or hold the needle guard at the end closest to the tubing,
grab the wings and slide the wings back until the needle guard locks in place.

Discard the entire blood collection set, including the needle and adapter, in the Sharps
needle disposal unit. Do not recap the needle. Discard tourniquet in trash.

4.9.3 Venipuncture Technique for the BD Safety-Lok™ Blood Collection Set (21 and 23

Gauge)

The BD Vacutainer  Push Button Blood Collection Set provides immediate protection

against needle stick injury when properly activated within the vein, and in accordance with package insert

directions.

Prepare the blood collection set. Open the package and inspect the unit. Check to
ensure that the female luer adapter is firmly and securely attached on the male luer.

Ask the SP to make a fist. Do not have the SP pump his or her fist since this action
may alter certain results.

Fix the vein about one inch below the proposed point of entry by pulling the skin taut
with the thumb of your less dominant hand.

Approach the vein in the same direction that the vein runs, holding the needle with
bevel up and at a 15-degree angle to the SP’s arm.
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1.

12.

13.

14.

Remove the needle sheath. With thumb and index finger, grasp wings together and
access vein using standard needle insertion technique. If the needle is in the vein, a
small amount of blood will appear in the butterfly tubing. Quickly push the first
Vacutainer® tube down on the needle. If the needle is in the vein, blood will flow
freely into the butterfly tubing. If no blood enters the tube and no bruise is forming,
probe the vein until blood begins flowing into the tube. If no blood enters the tube and
a bruise is forming, remove the needle. Place gauze squares over the puncture site and
apply firm pressure to the puncture site for 3 minutes. Switch to the other arm using a
new needle. Wait 10 minutes before beginning the procedure again if using the same
arm for a second try.

Hold the tube with the tube stopper uppermost and with the tube lower than the needle
to prevent backflow through the tube. It is very important to prevent possible
backflow because of the possibility of adverse reactions to the SP.

As the Vacutainer® tube is filling, transfer the tube holder to the left (less dominant)
hand, leaving the dominant hand free to pick up and change the tubes. If left-handed,
do the reverse.

Fill all tubes completely. Make sure the tube contents do not touch the stopper or the
end of the needle during the procedure.

Immediately invert the lavender and gray tubes to ensure proper mixing of blood and
anticoagulant or additive. Place the lavender and gray tubes on the rocker.

Insert the next tube and push it down gently onto the adapter.
Because prolonged application causes vasoconstriction, remove the tourniquet after 2
minutes to ensure valid test results. If necessary (that is, if the blood flows more

slowly), reapply the tourniquet after 2 minutes. If this is the last tube to fill, loosen the
tourniquet when the tube begins filling and remove it as the last tube fills.

Fill tubes in the proper order, according to the protocol.
When the last tube has filled, remove the Safety-Lok set by:

- Grasping the translucent yellow safety shield grip area with thumb and index
finger while at the same time grasping the tubing, OR

- Grasping either one wing or both wings and withdrawing.

Activate the safety shield:

- One-Hand Technique. Hold tubing in hand and advance translucent yellow
safety shield with thumb and index finger until a click is heard indicating that

the needle is completely retracted and safety shield is locked in place over
needle tip, OR.

4-46



4.9.4

15.

- Modified One-Hand Technique. Apply pressure to site using your fingers.
Withdraw blood collection set by grasping the translucent yellow safety shield
grip area with the thumb and index finger. With opposite hand, grasp tubing
between thumb and index finger while pushing the yellow safety shield forward
until a click is heard indicating that the needle is completely retracted and the
safety shield is locked in place, OR.

- Two-Hand Technique. Grasp either wing with one hand (A) and grip area of the
yellow safety shield base with the other hand (B). Slide the wings back into the
rear slot of the safety shield, until a click is heard indicating that the needle is
completely retracted and locked into place over needle tip.

Do not grasp safety shield by body; this will interfere with safety shield
activation.

Discard the entire blood collection set, including the needle and adapter, in the Sharps
needle disposal unit. Do not recap the needle. Discard tourniquet in trash.

Concluding the Venipuncture

Have the SP place two fingers on the gauze to hold it in place, then ask the SP to raise
the arm straight up, elevating the arm above the level of the heart, without bending the
elbow. The SP should remain in this position for 2 to 3 minutes to help prevent
hematomas.

Corresponding computer-generated bar code labels print automatically for the tubes
drawn. Label the 10-mL gray top tube with the label containing the Vessel ID - 54.
Label all other tubes with bar-coded labels with the bar code vertical on the tube. The
time prints on the label.

Place the rack containing the blood collection tubes in the pass-through window
located over the sink. Alternatively, deliver the rack to the laboratory, and distribute
as described below:

- Place the lavender and gray tubes on the rocker located next to the centrifuge.

- Place the red top tubes upright in the test tube rack located next to the
centrifuges in the laboratory.

Place all used needles in a Sharps container and dispose of all visibly contaminated
waste in a biohazard bag.

Check the venipuncture site for clotting.
Venipuncture should generally be performed using the median cubital, cephalic, or

basilic veins in the left arm unless this arm is unsuitable. If the veins in the left arm are
unsuitable, look for suitable veins in the right arm. If the veins in the antecubital space
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10.

on both arms are not suitable, then look for veins in the forearm or dorsal side of the
hand on the left arm/hand and then the right arm/hand.

Use judgment when applying any bandage to elderly SPs. The skin of the elderly can
be very thin and fragile and the Liquid Band-Aid® may irritate the skin when it is
removed.

If the venipuncture site is in the left arm:

For all SPs aged 1-11 and SPs not eligible for GTT — Apply an adhesive
bandage over the gauze pad. Instruct the SP to remove it in no less than 45
minutes if the bleeding has stopped. Also, suggest that the SP sit quietly for a few
minutes. If bleeding continues, keep direct pressure on the site for 5 minutes or
more.

For all SPs aged 12+ who are eligible for the GTT — Apply CoFlex dressing to
the puncture site in place of the regular adhesive bandage.

Report any adverse reaction to the venipuncture to the physician immediately and
document the event by using the automated Unusual Field Occurrence utility.

If the SP has been fasting and is eligible for the GTT, then do not offer him or her a
snack and juice. If the SP has not been fasting or is not eligible for the GTT, then offer
him or her juice and crackers.

Escort the SP back to the coordinator.
If blood has spilled on the phlebotomy chair, wash the area with a 10 percent solution
of bleach and water, then prepare the workstation for the next SP. Routinely disinfect

the phlebotomy chair with Sani-wipes to disinfect. Wash hands and change gloves
before approaching the next SP.

Wash hands and change gloves before approaching the next SP.

Pediatric Venipuncture

Pediatric venipuncture requires special techniques. Because you will be dealing with

children of different age ranges and levels of understanding, it is important to be able to recognize at what

stage a child is in early in the venipuncture process.

Infants and toddlers, aged 1 to 2 years, experience the world through their senses and do not

have much of a language base. Therefore, verbal explanations are virtually meaningless. Expect crying

and resistance from the start, even at the first touch. Restrain children of this age by enlisting the

assistance of a medical technologist. The best techniques to use with these children are to maintain a
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reassuring tone, to reinforce that the child is a good boy or girl, and to draw the blood quickly. Be sure to

reassure the child after the procedure and to use cartoon adhesive bandages and stickers when finished.

Preschoolers, aged 2 to 6 years, think concretely and in absolute terms; things are good or
bad, right or wrong, painful or not painful. For these children, use simple, concrete terms when describing
the procedure and its consequences. Always be honest. Try to avoid the word “take” which implies
remove, “test” that implies pass or fail, and “fix” which implies broken. With children of this age, it is
still important to emphasize that the child is a good boy or girl and to use colorful adhesive bandages and
stickers. Try using distractions, such as holding something, counting things in the room, and breathing
deeply. These techniques may work with the older children in this age group. The phlebotomist may have

a medical technologist assist with most of these children.

School-aged children, 7 to 12 years, have a better grasp of language and view the world
more realistically. They understand past and future, that is, “this will be over soon,” and relative terms,
such as “this will hurt a little or a lot.” Detailed explanations of the procedure are extremely effective.
Again, always be honest. Include demonstrations, with a doll for example, whenever possible. Having the
child help during the procedure distracts the child as well as letting him or her have some control. Be sure
to reinforce how big a help he or she was after the draw. Give the child realistic choices, such as which
arm to choose. You may need to consider having a medical technologist assist with some children even at

this stage. Adhesive bandages continue to be important.

Although adolescents aged 12 to 18 years are beginning to think abstractly, they often
regress when placed in stressful situations. It is best to assume that they will act younger than their
chronological age. However, it is still very important to address the adolescent as an adult and not as a
child. Provide detailed explanations and inform him or her that the best technique is being used. It is very
important that the adolescent maintain control of the situation; therefore, give him or her some choices, as
well as allowing him or her to help if offered. Be very clear about rules, such as remaining motionless, but

do not restrain the adolescent.
Pediatric venipunctures are most successful when children are immobile, the veins are

maximally distended, and all supplies are handy. Many children prefer a cloth or gauze under the

tourniquet to prevent pinching of skin.
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The usual site for pediatric venipunctures is the antecubital fossa. Most venipunctures in
children are successful using a 23-gauge butterfly needle. Follow the general guidelines in Section 4.9 for

performing venipunctures.

4.10.1 Age-Specific Techniques in Phlebotomy Competency

Advance for Medical Laboratory Professionals
Vol. 14 «Issue 6 « Page 11
The Learning Scope:

Understanding and incorporating age-specific competence in evaluating the phlebotomist’s performance

By Donna R. Kirven, BA, BPPVE, PBT(ASCP), CLA

Learning Objectives
At the conclusion of this article the participant will be able to:

State the importance of communicating and incorporating techniques in the
performance of phlebotomy procedures based on the physical age and developmental
stage of the patient.

Identify at least three major developmental considerations in the performance of
phlebotomy procedures for each age-specific group.

Formulate an age-specific competency that can be used as part of the phlebotomy
evaluation process.

All health care professions that involve direct patient contact require certain specialized techniques and
competencies that are based on characteristics of the patient receiving service. The invasive procedures of
phlebotomy are no exception.

Traditionally for some phlebotomists, the majority of their patients could be categorized in one or two age
groups, while the experience of others includes all age groups. Age-specific concerns are age, growth,
development and safety considerations that must be assessed and incorporated into phlebotomy practices
for successful outcomes with all patient age groups.

Simply defined, age-specific competence is the knowledge, skills, ability and behaviors essential for
providing care to specific populations of patients and their families. These considerations require
expanded knowledge and an increased experience level of physical, psychological, and interpersonal
assessment skills. The newly certified (or trained) phlebotomist should begin using that training on older
children, and as confidence and technical skills are attained, progress to performing venipunctures on
younger children and, subsequently, infants.' Performing a venipuncture on pediatric patients can present
a greater technical and emotional challenge to the phlebotomist, and without proper age-specific
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techniques, can result in an unnecessarily unpleasant experience for the child, the parents, and the
phlebotomist.

To make quality health care services available to communities served by acute care facilities, age-specific
phlebotomy techniques are now becoming a standard part of the phlebotomy training curriculum and
annual competencies.

Factors in Age-Specific Techniques

Age-specific techniques in phlebotomy involve much more than simply using a smaller tourniquet and
collecting a minimum volume of blood. Considerations for motor skills, communication skills
development, social needs, and physical and learning disabilities also are a part of the age-specific
assessment. The rationale for age-specific techniques is based on the fact that different age groups of
patients have special physical and psychosocial needs. Knowledge of the basic nutritional and social
needs such as feeding, sucking, and physical affection in the infant patient can exemplify professionalism
and confidence to anxious parents. Recognition of the increased potential for diminished hearing, vision
and mobilization can dispel feelings of embarrassment and frustration in the elderly patient.

Safety is also an age-specific criteria issue. While the phlebotomist should exercise safe practices with all
patients, it is important to be aware of the special safety precautions that should be used with pediatric,
elderly, and disabled patients that are specifically attributable to age. Communication skills on the part of
the patient as well as the phlebotomist are also important factors. When performing phlebotomy
procedures on an infant, informing the parent or guardian of the details of the procedure in addition to
reassurance can alleviate anxiety and build his or her trust before attempting the procedure. Becoming a
highly qualified, experienced phlebotomist skilled in age-specific techniques requires good interpersonal
skills such as integrity, effective communication and confidence, as well as demonstrated technical skill.
By incorporating awareness growth and development theories into phlebotomy training, the phlebotomist
can provide service and perform procedures in a manner that meets the practical (quality specimen
collection) and personal (trust, reassurance, respect) needs of patients and their family members. Table 1
shows six stages of development and the corresponding age divisions.

The Neonate/Infant

Venipunctures should not be performed on children under the age of 6 months unless the test ordered
requires the volume and type of specimen that can only be obtained by a needle stick. Nonetheless, heel
sticks, the most frequently used method performed for mandatory newborn screens that test for
phenylketonuria (PKU), galactosemia, hypothyroidism, primary congenital hypothyroidism and several
other hemoglobinopathies,” are performed on a routine basis and require highly specialized skills and age-
specific techniques.

The phlebotomist must select the appropriate method of obtaining a blood sample after considering two
factors: the patient’s age, and sample requirements for the test ordered. The novice phlebotomist must
study anatomy and physiology, become familiar with special types of equipment specifically designed for
the pediatric patient, observe various techniques as performed by experienced phlebotomists or nurses,
and practice the techniques themselves to develop the necessary skills. They must make every attempt to
collect the minimum amount of blood required for testing because of the small blood volume of infants.
Removal of more than 10 percent of an infant’s blood volume at one time can lead to cardiac arrest,'
while removal of large amounts of blood over an extended period of time can lead to anemia, possibly
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requiring the infant to undergo a blood transfusion. Improperly performing a heel incision, or using a
safety lancet that is not of appropriate pediatric size on small children, can lead to puncture of the
calcaneus bone, infection, and osteomyelitis.

Specific guidelines for performing a heel stick include:

Refrain from puncturing the anteromedial aspect or the posterior curve of the heel to avoid puncturing the
underlying calcaneus.

Hold the infant’s foot securely but gently so as not to bruise his/her delicate tissue or restrict blood flow.
Avoid milking or squeezing the foot, which can dilute the blood with interstitial (tissue) fluid or cause
hemolysis of the specimen.

Refrain from covering the puncture site with adhesive bandages that can macerate the infant’s fragile skin
underneath.

The emotional challenge of performing phlebotomy procedures on neonates requires that the phlebotomist
be prepared to handle not only the infant’s reaction to the procedure, but also the parent or guardian who
may be present. It is important that the experienced phlebotomist build trust with the parent by
communicating in a warm, compassionate manner while displaying a calm and confident approach. These
types of interpersonal skills, in addition to requesting the parent’s assistance in comforting the infant, can
help calm parental anxiety and foster trust in the phlebotomist, allowing her to perform the procedure in a
less frenzied environment. Consider the following:

Case Study

Jordan Smith is a 9-month old boy who has been brought to the outpatient laboratory by his parents for
some lab work ordered by Jordan’s pediatrician. Aside from the newborn screening performed shortly
after his birth, Jordan has never had a blood test. His pediatrician has ordered electrolytes and a complete
blood count.

Once Jordan’s parents have completed the necessary laboratory registration, Monica, a phlebotomist with
15 years experience, having reviewed the requisition and assembled her phlebotomy supplies beforehand,
calls Jordan and his parents into the outpatient drawing room. After introducing herself and completing
the patient identification procedure with Jordan’s mother, Monica greets Jordan and notices that Jordan’s
father appears to be frozen with fear, hasn’t spoken a word and has large beads of perspiration covering
his forehead. Jordan’s mother, on the other hand, appears significantly less nervous and is engaged in
physically and verbally comforting him. Her years of experience have taught Monica that she should
address these observations before beginning the procedure. The dialogue proceeds as follows:

Monica: Mr. and Mrs. Smith, has Jordan ever had a blood test performed?
Mother: No.

Father: (Shakes his head designating “No”)
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Monica: I’d like to take a minute or two to explain the procedure to you, but first I’d like to reassure you
that I will do my best to perform this procedure with as little discomfort as possible for Jordan and for
you.

Mother: Thank you.
Father: (Mumbles “Thank you”)

Monica: Mr. Smith, you appear to be a little nervous, and that’s quite understandable. Our phlebotomy
staff here have an average of 10 years experience in performing these procedures on patients who are
Jordan’s age and younger. I understand your hesitation and respect your concern. If you feel that
observing the procedure may be a bit too upsetting for you, you’re welcome to have a seat in our waiting
area while your wife remains here with us during the procedure, but if you prefer to stay that’s fine too.

Father: Well, it’s just that he’s so small—and do you really have to stick him with a needle to get blood,
can’t you just prick his foot or something like they did when he was born?

Monica: Children who are Jordan’s age have usually begun to stand or walk, and in preparation for this,
the skin of the foot has grown thicker and more resilient. To incise or cut the heel at his age and size, in
the same method as that for newborns, would not allow sufficient blood flow required to complete the
tests that his physician has ordered. Our standard practice for a patient Jordan’s age is to obtain a blood
specimen from a vein in the arm, which is believed to be a more efficient and less traumatic method of
performing a blood test.

Father: How can you find a vein in a little arm like this?

Monica: That’s a question that I’'m often asked by parents. My training for collecting blood specimens
from children required that I learn to feel the veins in little arms just as proficiently as I did in older arms,
and after proper training and practice, I did. Sometimes, it’s easier to find the veins in someone Jordan’s
size than it is to find them on an adult.

Father: So you’ve been doing this a long time?

Monica: I personally have more than 10 years experience drawing infants and children.

Father: Well, that’s good to know. I feel a little bit better now so I think I’ll stay in here.

Monica: That’s great. Mrs. Smith do you have any questions?

Mother: No. I just want this done and over with.

Monica: Great! If I can get you to help me by holding Jordan just this way, it will really help us complete

this procedure quickly and ensure that we have collected a quality specimen. Dad, you can help too by
giving Jordan lots of encouragement and praise during the procedure.
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The Pre-School Child

Although the pre-school aged patient has begun to verbally communicate in small statements, it is
important that the phlebotomist explain the intended procedure in terminology appropriate for the child.
As this patient age group is heavily engaged in security-seeking behavior, the presence of the
phlebotomist—a stranger clad in a white lab coat—can often exacerbate their fear and increase their
anxiety level even before they see a needle. Approach them slowly and gain their trust before handling
equipment or touching their arms to look for a vein.”

One of the goals of age-specific techniques for this group is to attempt to keep the child calm and reduce
crying which, if prolonged, can actually raise the white blood cell count and the blood pH level.” Several
methods can be used to accomplish this, some of which may not work for every child; however, the
appropriate choices can be more easily made with the phlebotomist’s increasing experience level.

Some of these methods are:

Prepare materials and gather equipment before you encounter the child. Doing this in the child’s presence
will allow more time for the child’s anxiety to build.

Approach the child in a friendly, cheerful, and empathetic manner. Speak before you touch the child, even
if the child cannot or will not respond. Introduce yourself and address the child by name.

Speak in a soothing, non-threatening tone of voice. Even if the child does not completely understand what
you are saying, a calming tone communicates a non-threatening intention.

Explain the procedure in terms that are appropriate for the child’s age. This, coupled with a soothing tone
of voice, can help to lessen the child’s fear.

Do not say, “It will not hurt.” Explain that some pain will be involved in the procedure, and that it is OK
to say “ouch” or cry a bit, but that it is important to keep the arm as still as possible.

During the procedure, keep the child informed of how much longer it will be—"Just one more tube”—
while using appropriate praise for the child, even if he/she did not cooperate as much as possible. Phrases
such as “You are doing such a good job of helping me. Thank you, (patient’s name)” can provide
reinforcing recognition that may encourage the child to approach his/her next phlebotomy experience
with less anxiety.

The School-Aged Patient

Performing phlebotomy procedures on the 8-12 year old patient can be more of a physical challenge than
an emotional one. This age group has mastered the meaning and use of the word “No,” and is prepared to
defend their fear with it. Proper immobilization of the pediatric patient is necessary to ensure the safety of
the child as well as the phlebotomist. Instructing the parent/guardian on the correct “hugging” hold
method for a child seated on the parent/guardian’s lap, or the appropriate restraint for the prone child can
allow the phlebotomist to collect the specimen in a manner that will also ensure accurate test results.

The school-aged patient has moved from security-seeking behavior to independence-seeking behavior
and, as such, can exhibit unceasing curiosity. It is important that all phlebotomy equipment be kept out of
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reach of the child; however, be sure to respond to the child’s inquiries as appropriate. Asking questions is
an integral part of the learning process, and responding initiates effective communication skills. These
young patients have begun to establish their identities, and the phlebotomist must communicate with them
as individuals, in age-appropriate terminology.

Also, most of these children have begun the initial stages of puberty, so the phlebotomist must allow for
the privacy of the child in preparation for the phlebotomy procedure. In an outpatient setting, if a urine
specimen is ordered, give the child instructions for collection, in age-appropriate terminology, and allow
him/her to attempt specimen collection assisted by the parent/guardian or alone.

The Adolescent Patient

In dealing with the adolescent patient, it is essential for the health care provider to remember the
importance of demonstrating an understanding of the significance of peer relationships to the adolescent.
Embarrassment can be this age group’s mascot. The phlebotomist can implement this understanding by
recognizing that some reassuring comments or approaches, if not age-appropriate, can actually instill
more anxiety for the adolescent patient. Providing age-appropriate praise and positive feedback for this
group of patients can lessen their anxiety.

Adolescents in the higher age range are usually engaged in thoughts, goals, and behavior that they believe
will eliminate the perception of a child, and establish that of an adult. These behaviors can, however,
manifest themselves in a sensitivity-heightened and non-interactive manner that can test the
communication skills of the phlebotomist, as well as the parent/guardian. It is important to continue to
initiate communication with adolescent patients and welcome their limited inquiries.

The older adolescent male, for some unknown cause, possibly hormonal, can demonstrate a greater
potential for fainting during a venipuncture procedure. One of the age-specific safety techniques that can
be used with this patient age group is to more closely assess the patient before, during, and after the
procedure. Listen for a previous history of syncope or light-headedness when first encountering the
adolescent patient.

During the procedure, periodically check for pre-syncope signs such as profuse perspiration, change in
skin pallor, and/or the onset of clammy hands. Another indication of pre-syncope can be the adolescent
patient who is suddenly silent in the middle of a conversation or extremely talkative after having been
previously silent.

It is important that the phlebotomist be familiar with the department’s policy/procedure for dealing with
patients who experience syncope, light-headedness, or dizziness.

The Adult Patient

Some of the typical conditions that commonly affect the adult patient are stress and depression, which are
usually related to pressures of the workplace, marriage, childbearing, parenting, and social expectations.
Additionally, these roles can induce a stronger identification with their parents or primary caregivers,

known as generativity, as well as a closer reflection with their own mortality.

For the average adult, the focus of learning patterns and thinking lies mainly on problem solving.
Accordingly, the phlebotomist must use effective communication skills by clearly and honestly informing
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the adult patient of the procedure while continually maintaining a professional, confident manner. Adult
patients are more than willing to cooperate if they are aware of the benefits of their cooperation.

An adult patient can possess the same fear as that of a pediatric patient; however, the adult patient is
usually more willing to allow the procedure as long as it is performed in a professional and concise
manner. Conditions that may begin to affect the middle-aged adult patient are the onset of cardiovascular
disease and menopause, stroke, and cancers. On the other hand, a significant percentage of adult patients
who are directed toward maintaining good mental and physical health, optimal energy, and social activity
exists. These patients are usually less stressed about phlebotomy procedures and view them as an integral
part of the preventive health care process.

One of the most effective tools of good communication is eye contact. Eye contact promotes a sense of
trust and honesty between the patient and phlebotomist; however, if a patient does not return the eye
contact when being spoken to, he/she may prefer less direct eye contact due to cultural or modesty
reasons. Experienced phlebotomists will take cues from the patient to monitor and satisfy the patient’s
comfort level needs.

When interacting with adult patients, the phlebotomist should refrain from engaging in negative body
language such as crossed arms, wrinkled forehead, or frequently glancing at a clock or watch. These
behaviors can detract from the professional image when communicating with adult patients.

The Elderly Patient

With the expanding life expectancy tables, many phlebotomists’ patients are likely to be elderly.” As with
infants and younger patients, this can present both physical and psychological challenges for the health
care professional. Likewise, working with the older adult can be extremely rewarding for the
phlebotomist who continues to perfect her technical expertise and take the time to treat the patient with
respect and compassion.

Elderly patients may feel that they are in less control of their medical situation than other patients, may
feel apprehensive about having the procedure performed, and embarrassed about feeling this way about it.
As with all patients, elderly patients should be treated with consideration for their special needs and with
tender, loving care. However, elderly patients are sometimes under the impression that they are a burden
and become anxious about the procedure because they don’t wish to be a bother. Phlebotomists can help
to ease this anxiety by being friendly and cheerful, and taking the time to not only listen to their patients
and talk with them, but also to encourage verbalization of their concerns and fears. This can help establish
the patient’s trust in the phlebotomist and dispel feelings of being a bother.

As people age, they usually undergo a number of physical changes that can have a significant impact on
their safety and the effectiveness of normal collection procedures. The elderly patient experiences skin
changes, such as the loss of elasticity and moisture, as well as the thinning of skin layers. Loss of
supportive connective tissue can lead to “loosened” skin, and loss of muscle tissue and tone may allow for
greater movement of veins.” The phlebotomist must treat the skin of the elderly patient in a gentle
manner. Sometimes the tourniquet that is applied in a tight or rough fashion can easily tear this delicate
skin.

In this age group, patients may experience a decrease in peripheral circulation due to narrowed vessels
that are the result of atherosclerosis’ and, combined with loss of vessel elasticity, become more fragile.
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Gently massaging the intended site rather than slapping or tapping the arm or hand can effectively
increase circulation to the site. As skin layers thin, arteries can lay closer to the skin surface in elderly
patients, so the phlebotomist must take care to palpate for the “best” vein, and ensure that it does not have
a pulse.

Hearing loss is another disorder that is commonly found in the elderly patient. The phlebotomist should
approach a patient who communicates that he/she has a hearing impairment by speaking in a slowed,
deliberate and distinct voice to confirm that the patient understands. Some conditions, including
Parkinson’s disease and stroke, can lead to impaired or unclear speech. This can be a source of frustration
for the elderly patient. The phlebotomist must allow the patient to complete his/her statements without
being made to feel “rushed,” and remember that speech difficulty does not imply difficulty hearing or
understanding.

Arthritis also affects a large percentage of the elderly population and may restrict the patient from fully
straightening or extending the fingers or arms. The phlebotomist should never force a patient’s limb, but
should ask the patient whether this action is painful or uncomfortable.

Tremor is also common in advanced aging’ and may present some difficulty for the patient to hold his/her
arm steady during the venipuncture procedure.

A large number of adults over the age of 50 begin to experience loss of visual acuity and, as such, it is
vitally important that the phlebotomist ensure that the entrance and floor areas are free of any debris that
may not be visible to the elderly patient. Clear plastic needle covers and small pieces of tape can be
falling hazards. Inpatient beds that are raised should be lowered before leaving the patient’s room.

Poor nutrition and chronic degenerative disease may lead to emaciation, which can make the elderly
patient more susceptible to infection due to loss of immune function,’ so these potential falling hazards
should be eliminated to avoid cuts, lacerations, and broken limbs.

Forgetfulness, confusion, and dementia are more commonly found in the elderly population.’ Reliability
on the inpatient’s armband to confirm identification is a must. Some confused patients may not fully
understand your intentions and may lash out in defense. If the patient does not demonstrate a clear
understanding of the procedure, the phlebotomist should check with the nurse and seek assistance if
appropriate.

Summary

Age-specific care techniques are a requirement for all health care professions involving direct patient
contact, such as phlebotomy. It is vitally important that these techniques be introduced and incorporated
into all phlebotomy training programs, competencies, and continuing education. Learning these
techniques requires not only a fundamental knowledge of human growth and development, but also the
ability to combine technical expertise with age-specific interpersonal skills.

Incorporating the physical, psychological, and social needs of patients into the formal phlebotomy
training curriculum can provide a vital foundation for all those who aspire to successfully perform
phlebotomy procedures. Probationary and annual competencies should specifically address age-specific
topics such as tone of voice, eye contact, and active listening skills. The implementation of age-specific

4-57



techniques into the phlebotomy training curriculum and competency format will yield more effective
phlebotomy practices and, subsequently, quality patient care.

Children Observing Phlebotomy
No children who are SPs will be allowed in or near the phlebotomy room until they are assigned for a
venipuncture. Children that aren’t assigned to phlebotomy should remain in the coordinator area and be

supervised by the local or other MEC staff. This will reduce the number of SP refusals in children.
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Learning Scope Questions

1. Which of the following is considered a personal need of the patient?
a) reassurance
b) respect
c) trust

d) all of the above
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Which of the following age groups is heavily engaged in security-seeking behavior?
a) elderly

b) preschool

c¢) adolescent

d) school-aged

Immobilizing the pediatric patient can allow the phlebotomist to:

a) collect a specimen in a manner that will ensure accurate results.

b) build trust.

c¢) demonstrate confidence.

d) facilitate development and growth.

Which of the following age groups includes a population that demonstrates a greater
potential for fainting during a venipuncture procedure?

a) elderly

b) preschool
¢) adolescent
d) school-aged

To monitor and satisfy the adult patient’s comfort level needs, the experienced phlebotomist
will take his/her cues from the:

a) physician.
b) nurse.
c¢) family.

d) patient.
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10.

To ease anxiety with the elderly patient, the phlebotomist can:

a) be friendly and cheerful.

b) listen and talk with the patient.

¢) encourage verbalization of concerns and fears.

d) do all of the above.

One of the age-specific goals for the school-aged group is to:

a) facilitate bonding.

b) satisfy practical needs.

¢) encourage commitment to task and contribution.

d) assess limiting physical conditions.

Infant cardiac arrest can result from removal of:

a) 10 percent of infant’s blood volume over an extended period of time.
b) small amounts of blood over an extended period of time.

¢) 10 percent of infant’s blood volume at one time.

d) 2 percent of infant’s blood volume at one time.

When performing venipuncture on the preschool patient, the phlebotomist should:
a) say nothing.

b) say, “it will not hurt.”

¢) not say, “it will not hurt.”

d) say none of the above.

The experienced phlebotomist must demonstrate an understanding of the importance of peer
relationships when performing phlebotomy procedures with patients in the:

a) elderly age group.
b) adolescent age group.
¢) adult age group.

d) preschool age group.
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11.

12.

13.

14.

Some of the typical conditions that commonly affect the adult age group are:
a) diminished hearing.

b) loss of skin elasticity.

c) stress and depression.

d) embarrassment.

One of the conditions of advanced aging that can make it difficult for the elderly patient to
hold his/her arm steady during the venipuncture procedure is:

a) skin layer thinning.
b) loss of visual acuity.
¢) tremor.

d) poor nutrition.

Which of the following is considered one of the basic characteristics of the pre-school aged
patient?

a) feeding
b) privacy
¢) imagination
d) generativity

Which of the following should be specifically addressed in probationary and annual
competencies?

a) eye contact
b) tone of voice
c) active listening skills

d) all of the above
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15.

16.

17.

18.

Age, growth and development, and safety considerations must be assessed and incorporated
into phlebotomy practices for:

a) increased facility profit.

b) addressing practical patient needs only.

¢) successful outcomes with all patient age groups.
d) enhanced interdepartmental communications.

In the case study, which of the following is a method that the phlebotomist used to build
trust?

a) taking the time to explain the procedure
b) asking the parents if the patient had a blood test performed before
¢) explaining the venipuncture procedure

d) all of the above

The phlebotomist in the case study demonstrated professional and timely assessment skills
by:

a) explaining the procedure to the parents before beginning the procedure.

b) communicating her years of experience before beginning the procedure.
c) addressing the father’s anxiety before beginning the procedure.

d) assembling the phlebotomy equipment before beginning the procedure.

By thoroughly answering the parent’s questions and communicating her length of experience,
the phlebotomist in the case study demonstrated:

a) compassion.
b) proper immobilization technique.
c) satisfaction of practical needs.

d) confidence.
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19. By explaining why the child was too old to have the specimen collected by skin puncture, the
phlebotomist in the case study illustrated:

a) age appropriate terminology.

b) non-threatening tone of voice.

¢) knowledge of growth and development.
d) respect for patient privacy.

20. In the case study, which of the following demonstrates that the phlebotomist addressed the
personal needs of the patient and his parents?

a) explaining the procedure with compassion
b) reassuring the parents
¢) addressing the father’s anxiety

d) all of the above

4.11 Hand Venipuncture

It is acceptable to use dorsal hand veins as the venipuncture site. This site should be used
only if the antecubital veins are unsuitable, such as when the antecubital area is edematous, burned or

scarred, there are casts on both arms, or the veins are thrombosed.

n Select a vein that is palpable, lightly brushing a finger across the back of the hand as it
is palpated. This helps select the best vein and determines its direction. Palpate even
when the vein is visible.

n Use a 21g or 23g butterfly blood collection set, depending on the condition of the SP’s
veins.

n Follow the venipuncture technique described in Section 4.9.3 to draw the blood.
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4.12 Recording the Results of the Venipuncture Procedure

The Venipuncture screen displays the tube protocol for the SP.

i train-05

ooy

[ETE S | @0

7 Phlebotomy: Stand:615 Session:615780 11/12,2010 08:30 am - 12:30 pm

o 2011 C4 La... 2 train-04-coor B train-05 RN 404 P

Each SP’s profile is dependent on his or her age, appointment type, selection for inclusion

into randomly-selected subsamples, and the session time.
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Immediately after completing the venipuncture, enter the results of the blood draw, the

reasons for a tube not being drawn according to the protocol, and any comments about the venipuncture.
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To record all tubes as filled or obtained, move the mouse to the “Obtained all” checkbox and
click, or type [Alt] [B/b]. This records a checkmark in the box and marks all tubes as obtained. To mark
individual tubes as filled or obtained, use the mouse to direct the mouse arrow to the up-down controls on
the spin box and toggle the number of each tube up or down or type the correct number using the numeric

keys.

Note: Filling QuantiFERON-TB GOLD In-Tubes (QFT)

The QFT 1 mL tubes draw relatively slowly, so keep the tube on the needle for 2-3 seconds

once the tube appears to have completed filling to ensure that the correct volume is drawn. There is a
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black mark on the side of the tubes which indicates the 1 mL fill mark. The QFT blood collection tubes
have been validated for volumes ranging from 0.8 to 1.2 mL. If the level of blood in any tube is not close

to the indicator line, it is recommended to obtain another blood sample.

As a guide, the picture below illustrates the approved fill range.

These tubes contain antigens that have been sprayed and dried onto the inner wall of the
blood collection tubes so it is essential that the contents of the tubes be thoroughly mixed with the blood.
Thorough mixing will dissolve the heparin, preventing clotting, and allow resolubilisation of the
stimulating antigen. Mixing is performed by vigorously shaking the tubes up and down for 5 seconds (10
times) to ensure that the entire inner surface of the tube has been coated with blood. Proper shaking will

lead to frothing of the blood (see illustration below).

SRR N h
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Document circumstances where the alternative protocol was used or the SP was in the supine

position.
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To record either “Alternative Protocol Used” or “SP in Supine Position” comments in the
Comment text box, move the mouse to the arrow on the drop-down list, left click, drag the mouse arrow
to the desired choice, and left click. Alternatively, type [A/a] for “Alternative Protocol Used” or [S/s] for
“SP in Supine Position” and [Enter], or use the up and down arrows to toggle between the two choices
and [Tab.]

To progress to the next screen, use the mouse to direct the mouse arrow to the bright blue

arrow in the bottom right corner and left click, or select [Enter] when this blue arrow is highlighted.
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To reprint the Dymo labels, move forward one screen and back using the navigation arrows.

A Print Labels informational text box displays. It is also possible to reprint labels in the review mode.

== x|

To reprint the labels, use the mouse to direct the mouse arrow to the arrow on the Yes
button, and left click. To remove the Print Labels informational text box without reprinting the labels, use

the mouse to direct the mouse arrow to the No button and left click.
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4.13 Venipuncture Status

Verify the venipuncture status.

Phlebotomy

The venipuncture status is complete if all tubes were collected.
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Comment codes are used to explain Partial and Not Done status codes.
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Choose and enter the appropriate comment code when the venipuncture section status is
Partial or Not Done. To record a comment in the Comment text box, use the mouse to direct the mouse
arrow to the scroll arrow on the drop-down list, left click, drag the mouse arrow to the desired choice, and
left click. Use the scroll bar to view all choices. Alternatively, use the up and down keyboard arrows to

scroll through the choices or type the first letter of the desired comment code.
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Comment code

Use when:

Safety exclusion

Not applicable.

This is reserved for positive responses to the hemophilia and chemotherapy
exclusion questions and it is automatically coded by the application.

The coordinator may code exams using this comment.

SP refusal The SP refuses to have his or her blood collected. This is an SP-initiated
nonresponse due to refusal. The SP refuses the component for any reason other
than an illness or emergency. All SPs will be sent to the exam room to have
their arm band bar code scanned and coded. If the SP refuses after starting the
exam, the examiner codes the exam. Use this comment to code partial exams
when the SP refuses after one tube has been drawn, or the blood flow stops
after one tube but before all tubes have been successfully drawn.

No time Not applicable.

Physical limitation Not applicable.

Communication Not applicable.

problem

Equipment failure Not applicable.

SP ill/emergency Not applicable.

Interrupted Not applicable.

Error Use this comment to code Partial and Not Done exams when there are

(technician/software/ phlebotomist errors, or software or supply issues.

supply)

Other, specify

If the above reason for a status code of Not Done is not explained by one of the
comment codes, the examiner must choose Other, specify and record a
comment in the text field.

No suitable vein

Use this comment to code exams as Not Done (no tubes drawn) when the SP
does not have an accessible vein, any arms available, casts on both arms, there
is a rash over the entire area, or the blood draw was started but there was no
blood in the tubing.

Vein collapsed

Use this comment to code exams as Partial when one or more tubes are
successfully drawn but blood flow stops before all tubes are drawn or when the
vein collapses.

SP not feeling well

Use this comment to code Not Done or Partial when the SP is about to faint or
the SP became ill and the test could not be performed on the SP.

Fainting episode

Use this comment to code Not Done or Partial when the SP faints and the test
could not be performed on the SP.

No tubes drawn

Use this comment to code exams as Partial when no tubes are drawn.

Language barrier

Not applicable.

When finished, use the mouse to direct the mouse arrow to the bright blue arrow in the

bottom right corner and left click to exit or select [Enter] when this blue arrow is highlighted.
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Escort the SP to the location indicated in the Message Center text box.
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Review the instructions in the Message Center text box and follow the directions.
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4.14 Repeat Blood Draw

In rare circumstances a result from the complete blood count may be an extreme value that
would be considered a “panic” value in clinical practice. An example is severe thrombocytopenia. The
physician may repeat the complete blood count if the participant reports no history of nosebleeds or
prolonged bleeding and the physician verifies that the site of the first venipuncture clotted normally. The
second complete blood count will overwrite the first results in ISIS and will be used for reporting and

referrals.

Problem Identification

Rare occurrences of critical CBC results, particularly low platelet counts, have been
observed that resulted in an awkward medical referral for the physicians on the MEC. While the med
techs and physician may suspect a laboratory instrument or blood collection effect in the reported results,
it is not standard practice to repeat the test with a new blood specimen from a second phlebotomy. There
is nothing in the phlebotomy, laboratory, and physician protocols that requires a second blood draw on an

SP when critical results are obtained.

False low platelet results (low) are most likely the result of micro clots that cannot be
observed. The techs do visually look for clots but they will not see micro clots. Many false low platelet
results are caused by cold agglutinins. The techs are able to recognize cold agglutinins because the
platelet number will decrease each time the blood is run. In this instance they warm the blood and rerun

the sample.

The NHANES protocol is unusual because it requires the techs to run all samples in

duplicate (whenever possible), whereas a clinical lab would only rerun a sample if the result was

abnormal.

Recommended Action

If the physician feels a repeat blood count is needed, then he or she has the discretion to
discuss this with the SP and have the phlebotomist draw a 3-mL EDTA tube for a repeat CBC if the SP
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agrees. Prior to a second phlebotomy, the physician should visually inspect the site of the first
venipuncture to rule out prolonged bleeding. If the puncture site looks normal, then a second phlebotomy
can be requested. The SP always has the right to refuse the blood draw. The need for this action should be

rare as evidenced by the four total low platelet counts in the last 2 years.

After the physician reviews the findings with the SP, and the SP agrees to a repeat CBC
phlebotomy:

n The physician should consult with the MEC manager and chief med tech to arrange to
have the blood drawn at the next earliest opportunity.

n If the SP is eligible for the second GTT blood draw, we currently require the
phlebotomist to draw any tubes that might not have been collected during the first
blood draw. The second 3-mL EDTA tube could be drawn at that time but the
phlebotomist will need to be alerted because the tube will not display on the GTT
blood draw protocol screen.

n If the SP is not eligible for the GTT blood draw then he or she will need to be walked
to phlebotomy to have the blood drawn.

n This additional blood draw will not be supported by the laboratory and phlebotomy
applications.

n As long as the SP has not checked out of the MEC or if the Report of Findings has not
been printed, the lab application will allow the med techs to overwrite the existing

CBC data with the new data and the new data will become the final result of record.

n The physician will document this event under observations in the physician
application.
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4.15 Phlebotomy Quality Control

Perform phlebotomy quality control at the end of the second session even if there are no SPs
scheduled into either session. Record the room temperature reading and the action that the counters were
disinfected using the End of Session tab. Record the supply lot numbers and expiration dates by using the
Supply Use tab.
=5[]
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To access the phlebotomy Quality Control module, use the mouse to direct the mouse arrow

to {Utilities} in the menu bar, left click, drag the arrow to {Quality Control} and left click, or select [Alt]
[Ulu], [Q/q] or [Ctrl] [Q/q].
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4.15.1 Daily QC

Record the daily quality control activities at the end of the second session. Mark each Done
checkbox with a checkmark.
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To record a checkmark in the Room Temp. Reading checkbox, use the mouse to direct the
mouse arrow to the checkbox in the Done column and left click, then select [Tab] to move to the Result
text box. Enter the temperature in the Result text box and select [Tab] to move to the Comment text box.
If the reading is outside the established range (17-25°C), document the actions taken to resolve the

situation in the Comment text box. Select [Tab] to move to the next QC item.
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Continue entering the QC.
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To record a checkmark in the Disinfect Counters checkbox, use the mouse to direct the
mouse arrow to the checkbox and left click, then select [Tab] to move to the Result box. Type “Yes” or
“Not Done” in the Disinfect Counters Comment text box and then [Tab] to add free form text explaining

why the counters were not disinfected for any “Not Done” response.
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4.15.2 Supply Use Control Log

Many items have specific lot numbers and expiration dates. Enter the lot numbers and
expiration dates in the Supply Use module. This module lists every inventory item associated with the

phlebotomy component that includes a lot number and expiration date.

Item Lot Number Expiration Date
19G Nipro Safe Touch Vein Set Yes Yes
Luer Adapter Yes No
Vacutainer Safety-Lok 21G Needle Yes Yes
Vacutainer Safety-Lok 23G Needle Yes Yes
BD Vacutainer 6 mL Royal Blue Tube Yes Yes
Quantiferon TB In-Tube Yes Yes
BD Vacutainer 3-mL EDTA Blood Tube Yes Yes
BD Vacutainer 4-mL EDTA Blood Tube Yes Yes
BD Vacutainer 2-mL Gray Blood Tube Yes Yes
BD Vacutainer 3-mL Red Blood Tube Yes Yes
BD Vacutainer 7-mL Red Blood Tube Yes Yes
BD Vacutainer 10-mL Red Blood Tube Yes Yes
Sherwood Kendall 15-mL Red Blood Tube Yes Yes
BD Vacutainer 7-mL EDTA Blood Tube Yes Yes
BD Vacutainer 10-mL EDTA Blood Tube Yes Yes
VOC 10-mL Vacutainer Blood Tube Yes Yes
Trutol Glucose Drink — Fruit Punch Yes Yes
Trutol Glucose Drink — Lemon/Lime Yes Yes
Trutol Glucose Drink — Orange Yes Yes
Apple Juice No Yes
Orange Juice No Yes
Solar Thermometer No Yes
Ammonia Ampules Yes Yes

Note: TB QFT Blood tubes must be held in a controlled environment between 63-81° F. Send TB QFT

blood tubes back to the warehouse at the end of each stand for proper storage.
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Use the Supply Use tab to enter lot numbers and expiration dates.

i train-05

eIk Aol

7 Phlebotomy Quality Control Checks

» Start @5 2011 Lab Manual YMNC Sharkcuts /' MHAMNES 2011 Tssue ... T 2011 €8 Lab.doc [C... B train-05

Select the correct activity (Supply Use) by using the mouse to direct the mouse arrow to the
correct heading on the top of the file and left click. Mark each checkbox and record the lot and
expiration date of each item. Perform this activity at the start of the stand and whenever a new lot

is put into use.
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Mark activities as done and enter the lot number and expiration date in the Comment text

box.

i train-05

=R ARelL

7 Phlebotomy Quality Control Checks

o start % 2011 Lab Manual kcuts MHARKES 2 ssUE... 2011 €A oc [ T train-05

To record an activity as complete or done, use the mouse to direct the mouse arrow to the
checkbox in the “Done” column and left click to insert a checkmark. Select [Tab] or [Enter] to move to
the Result text box. Do not enter the response or reading in the Result text box. Select [Tab] or [Enter] to
move to the Comment text box.

For each item:

n Record the lot number (if the item does not have a lot number, then record “no lot”;

n Add a comma;

n Add a space; and

n Record the expiration date using the MM/DD/YY format.
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There is no frequency requirement for this module within the QC application. Update the

information each time a new lot is put into use.

i train-05

eI eIl

7 Phlebotomy Quality Control Checks

o start ® Inbox o] Wi vplorer  ~ T 2011 C4 Lab.doc [, T train-05 B train-04-coor

To save these results in the database, use the mouse to direct the mouse arrow to the “OK”
button and left click, or select [Enter]. To exit the QC module without saving these actions in the

database, use the mouse to direct the mouse arrow to the “Cancel” button and left click.

4.16 Red Cross Procedures for Handling Fainting (Syncope)
“Fainting” is a partial or complete loss of consciousness. This is due to a reduced supply of

blood to the brain for a short time. Occasionally, a person collapses without warning. Recovery of

consciousness usually occurs when the victim falls. Injury may occur from the fall. To prevent a fainting
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attack, a person who feels weak and dizzy should lie down or bend over with his or her head at the level

of the knees.
[ Signs and symptoms include:
1. Extreme paleness
2. Sweating
3. Coldness of the skin
4. Dizziness
5. Numbness and tingling of the hands and feet
6. Nausea
7. Possible disturbance of vision

If at any time during the venipuncture procedure the SP exhibits any of the manifestations

listed above, conclude the venipuncture immediately and perform the first aid procedures listed below.

[ Place the SP in a supine position.

n Loosen any tight clothing and keep crowds away.

Provide a disposable airsickness bag if the SP vomits and either roll the SP onto his or her

side or turn the SP’s head to the side.

[ Maintain an open airway.

n Do not pour water over the SP’s face because of the danger of aspiration; instead,
provide a cool wet cloth to the forehead.

n Do not give any liquid unless the SP has revived.
n Examine the SP to determine if he or she has suffered injury from falling.
[ Seek medical assistance. Do not leave the SP. Call for assistance or use the intercom

to speak to the coordinator. Observe the SP carefully afterward because fainting might
be a brief episode in the development of a serious underlying illness.'

' From Standard First Aid and Personal Safety, Second Edition, the American Red Cross, New York: Doubleday and Company,

Inc., 1981, pp. 173-174.
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4.17 How to Deal With System Failure
If the computer system fails, record results on a preprinted Phlebotomy Worksheet

(Exhibits 4-6 and 4-7). Complete a Phlebotomy worksheet for each SP while conducting the exam. Enter

the results after the system is operational.
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Exhibit 4-6. Phlebotomy worksheet — English Primary
PHLEBOTOMY INTERVIEW, FASTING INTERVIEW, and PROTOCOL
PRIMARY SP

SPID

Phlebotomy Interview Responses
Yes, No, Refused, Don’t Know

Do you have hemophilia?

Have you received cancer chemotherapy in the past 4 weeks?

Fasting Questionnaire Record time and date

Q1. When was the last time you ate or drank anything other
than plain water? Do not include diet soda or black coffee
or tea with artificial sweeteners like Sweet’N Low,
NutraSweet, Equal, or Splenda.

Confirmation Question: Responses If Yes, record time
Q2. Have you had any of the following since {insert time from | Yes, No and date
Q1 here}?

Coffee or tea with cream or sugar? [Include milk or non-
dairy creamers. ]

Alcohol, such as beer, wine, or liquor?

Gum, breath mints, lozenges, or cough drops, or other
cough or cold remedies?

Antacids, laxatives, or anti-diarrheals?

Dietary supplements such as vitamins and minerals?
[Include multivitamins and single nutrient supplements. ]

Primary SP Protocol # Filled Not Filled

3 mL lavender (1 age 1-2, 1 age 3-11 and 1 age 6-11)

4 mL lavender (1 age 12-19and 1 age 20+)

2 mL gray (morning only 1 age 12+)

6 mL royal blue tops (1 age 6+)

3 mL red (2 age 1-2, 1 age 3-5)

7 mL red (1 age 3-5, 1 age 6-11 and 1 age 12-19)

15 mL red (2 age 12-19, 3 age 20+)

10 mL red (1 age 6-11)

10 mL red (5 age 12+ if eligible for Persistent Pesticides,
Perfluoronated, Srm Pesticide, and BFR subsamples)

7 mL EDTA (1 age 12+ if eligible for Perfluoronated and Srm
Pesticide subsamples)

10 mL EDTA (2 age 20+ if not IC excluded)

10 ml gray (1 age 12+ if eligible for VOC subsample)

Comments:
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Exhibit 4-7. Phlebotomy worksheet — Spanish Primary
PHLEBOTOMY INTERVIEW, FASTING INTERVIEW, and PROTOCOL
PRIMARY SP

SP ID

Phlebotomy Interview Responses
Yes, No, Refused, Don’t Know

(Tiene hemofilia?

(Ha recibido alglin tratamiento para el cancer en las cuatro
semanas pasadas??

Fasting Questionnaire Record time and date

Q1. (Cuando fue la ultima vez que comid o tomo alguna cosa
aparte de agua sola? No incluya soda de dieta o café o té
solo endulzado con endulzadores artificiales como
Sweet’N Low, NutraSweet, Equal o Splenda.

Confirmation Question: Responses If Yes, record time
Q2. (Ha tomado o comido algo de lo siguiente desde ayer a las | Yes, No and date
{insert time from Q1 here}?

(Café o té con crema o azucar?
[Incluya leche o cremas que no sean productos lacteos. ]

(Alcohol, tal como cerveza, vino o licor?

(Chicle, mentas para el aliento, tabletas o pastillas para la
tos, u otra medicina para la tos o el resfriado?

(Antiacidos, laxantes, o antidiarréicos?

(Suplementos para la dieta tales como vitaminas y
minerales? [Incluya multivitaminas y suplementos
nutritivos individuales.]

Primary SP Protocol # Filled Not Filled

3 mL lavender (1 age 1-2, 1 age 3-11 and 1 age 6-11)

4 mL lavender (1 age 12+)

2 mL gray (morning only 1 age 12+)

6 mL royal blue tops (1 age 6+)

3 mL red (2 age 1-2, 1 age 3-5)

7 mL red (1 age 3-5, 1 age 6-11 and 1 age 12-19)

15 mL red (2 age 12-19, 3 age 20+)

10 mL red (1 age 6-11)

10 mL red (5 age 12+ if eligible for Persistent Pesticides,
Perfluoronated, BFR and Srm Pesticide subsamples)

7 mL EDTA (1 age 12+ if eligible for Perfluoronated and Srm
Pesticide subsamples)

10 mL EDTA (2 age 20+ if not IC excluded)

10 ml gray (1 age 12+ if eligible for VOC subsample)

Comments:
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The following four screenshots document the English text and official Spanish translations
for the phlebotomy component:

u Phlebotomy Interview English,

[ Phlebotomy Interview Spanish,

[ Fasting Questionnaire English, and

n Fasting Questionnaire Spanish.

Phlebotomy Interview English

: Stand:410 Session:410500 10,/07/2004 D8:30 am - 12:30 pm

Phlebotomy: Stand:410 Session:410500 10,/07 /2004 08:30 am - 12:30 pm
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Phlebotomy Interview Spanish

: Stand:410 Session:410500 10/07,/2004 08:30 am - 12:30 pm

Phlebotomy: Stand:410 Session:410500 10/07/2004 08:30 am - 12:30 pm
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Fasting Questionnaire English

Phlebotomy

[ BO< (%7

Phlebotomy: Stand:410 Session:410500 10/07 /2004 08:30 am - 12:30 pm

B — T

(5630 [Pt =] T2foerz00e

I | I B | B

I | BN B | B

I | I B | B

N | I B | B

I | B B | B
g
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Fasting Questionnaire Spanish

Phlebotomy =]

Phlebotomy: Stand:410 Session:410500 10/07 /2004 08:30 am - 12:30 pm

5% [P =] [ ermerenne |

I | I B |

I | BN BT |
I | BN B |
[N | B |
I | I B |
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5. URINE SPECIMEN COLLECTION AND PROCESSING

5.1 Introduction

The purpose of urine collection and processing is to collect sufficient urine from participants
aged 6 years and older to be able to (1) collect a date, time, and volume of urine collection for analysis of
urine flow rate; (2) perform a pregnancy test on selected females aged 8 to 11 years and all females aged
12 to 59 years to exclude pregnant participants from other components that could put the participant at
risk; (3) perform a test for osmolality; (4) allocate urine into vessels for storage and transport to multiple

government and contact laboratories for analysis; and (5) allocate urine into a vessel for future studies.

Collect a urine specimen from all SPs who are 6 years of age and older. The volume of urine
required to complete each SP’s protocol is displayed in the urine collection module. Place the urine
container on the Mettler Toledo scale and then scan the label on the barcode. The weight is converted to
volume and transferred to the urine collection module. Visually compare the volume in the urine
container to the volume displayed in the urine collection screen. Accept or correct the weight. Perform the
pregnancy test if indicated, perform the osmolality test, process the urine protocol, and store the vessels.

At least 5-mL of urine is required on VIP guest and guest appointment types.

The MEC coordinator instructs each SP aged 6 years and older to provide a urine sample as
soon as possible when he or she enters the MEC. Ideally, this sample would be collected at the same time
that the SP changes into the exam outfit. If the SP cannot provide a urine sample at that time, the
coordinator offers the SP a glass of water and asks the SP to provide a sample as soon as possible. The SP
is instructed to collect a complete void by emptying the bladder into the urine collection cup. The
coordinator, assistant coordinator, or any MEC staff member is responsible for transporting the urine

specimen to the laboratory.

The coordinator explains the following instructions to the subject before urine collection:

[ It is important to collect ALL urine by COMPLETELY emptying your bladder into
the cup.

n Wash hands with soap and water.

n Take the cap off the cup.
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n Urinate directly into the cup until it is full or until you have finished urinating.
] DO NOT OVERFILL THE CUP.

n The inside of the cup and cap should not touch or come into contact with any part of
your body, clothing, or external surfaces.

n Recap the collection cup and seal tightly.

L] Please remember to wash your hands.

5.2 Supplies

The supplies needed for urine collection and urine processing and storage are listed in
Exhibits 5-1 and 5-2.

Exhibit 5-1. Urine collection equipment

Blue Scale Carrying Case

Mettler Toledo PL601-S Scale

Cone protector

Weigh pan

One Troemner 100g weight (start of stand QC)
Two Troemner 300g weights (start of stand QC)

Care Pac M

Cleaning cloth

Two gloves

Weight transfer tool for 500g weight
Weight transfer forceps for 10g weight
Cleaning brush

One Ohaus 500g weight (daily QC)
One Ohaus 10g weight (daily QC)

Clear Acrylic Scale Cover

Barcode Scanner
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Exhibit 5-2. Urine collection supplies — urine processing and storage

5-mL cryovial sterile 14-mL Falcon snap cap test tube

2-mL cryovial Cube rack — 4 way flipper rack

10-mL VWR screwcap vial with colored dot | 10-mL VWR screwcap vial
(Urn Merc)

Bench Kote paper Kimwipes

10x10 three inch box 5.25 x 5.25 x 3.0 inch cardboard box with 9 x 9
cardboard grid

5.25 x 5.25 x 3.0 inch cardboard box without grid Three inch 5 x 5 cardboard grid

3.5 mL Starstedt Transfer pipette VWR 15mL narrow stem, large bulb disposable
transfer pipette

Nonsterile, powder-free, gloves—small, medium, | Windex for scale cleaning
large

5.3 Urine Flow Rate Background

The NHANES protocol includes many measures of environmental toxicants or their
metabolites in urine. It is difficult to quantify the level of exposure based on measurements in urine
because concentrations will vary by the amount of urine produced. Currently, NHANES urine
measurements are adjusted by the urinary creatinine concentration to account for variations in urinary
dilution. However, creatinine excretion into the urine varies by many factors other than the urinary
dilution (e.g., age, gender, muscle mass, and diet). Also, the amount of toxicant excreted in a 24-hour
period is often needed to quantify exposures for risk and exposure assessment purposes. Ideally, this
requires 24-hour urine collections but this is impractical in NHANES for logistical reasons. However, it is
possible to estimate the mass of analyte excreted in the urine in a 24-hour period by estimating the urine
flow for the spot urine specimen collection (i.e., equivalent to a single urine specimen as collected in the
current NHANES protocol).

The date and time of last urine void, along with the volume of the urine specimen and the
date and time of urine collection captured during urine collection will provide NCHS with a measurement
of urine flow rate. These items are captured during the SP’s visit to the MEC. All SPs aged 6+ will be
eligible for urine flow rate. Urine specimen volume and date and time of collection will be captured only

on SPs who submit a urine specimen.

The MEC appointment reminder letter will include the reminder “Before arriving at the

exam center, please make a note of the time you last went to the bathroom and urinated (peed). Please
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write the time on the appointment card you were given. You will be asked for this time when you get to
the exam center,” and will provide a space for the SP to write a response. When the SP arrives at the
MEC, the coordinator will prompt the SP to write down the time of his or her last urine void on the
verification form. The coordinator will record this time. If there is any discrepancy between the time on
the reminder letter and the time reported at the MEC, the coordinator should use the time reported at the
MEC.

5.4 Using the Scale for Urine Collection

The Mettler Toledo scale is located in the clean laboratory area near workstation 2. Check to
make sure the scale’s weighing pan is free of any objects or debris. Turn on the Mettler Toledo scale by
pressing the “On” button. After the display briefly lights up all segments, the LED will display “0.0 g.”
This indicates that the scale is ready to weigh samples. The scale should be used only when set to measure

in grams. Cover the scale with the clear acrylic scale cover until a sample is available for weighing.

Ensure that computer workstation 2 (Urine/Sink) is turned on and a technician is logged into
the Laboratory application. Open the Urine Scale application by double clicking on the Urine Scale icon
on the desktop. The Urine Scale icon looks like this:

LabUrinesca. ..

The Urine Scale application icon will appear in the system tray, similar to the Coulter
application. This application captures data from the scale and logs it into the database. The Urine Scale

application must be opened and in the system tray in order to capture any urine collection readings from

<« P B TN sepM

the scale.
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Place the urine collection cup on the Mettler Toledo scale. Cover the scale with the clear box
cover to protect the scale from draft. Look at the scale’s LED display. In the bottom left corner of the
display the stability detector “o” will appear briefly. Once the stability indicator goes away, the weight
result is valid. Scan the barcode on the cup using the barcode scanner next to the scale.

ALMA DRAKE#7

HAaumn

968885
Look at the scale’s LED screen to ensure that the SP ID displays. Checking for the SP ID

1

display on the LED screen is verification that the collection was recorded in the database.

Once the urine cup has been successfully scanned, move it to workstation 2.
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5.5 Document Urine Collection

Once a urine sample has been scanned in, the UC circle on the heads-up screen for that SP

will turn blue (® for QNS or ® for Yes). The blue color indicates that there is a urine sample in the lab
ready to be validated by the laboratory technician.

Lab Subsystem: Stand:615 Session:615811 11,/15/2010 01:30 pm - 05:30 pm
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1 Lab Subsystem

Select an SP with a blue UC circle and access the Urine Collection module.

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

=18] x|

EEREEEIEE

SPID  Sample ID Status Type Gender Age Mame Process Siatus
uc u P 0OZ CB B GTT HPY OR

267556 267956 sC P Il 49 SMITH, 450 D O 0 Q[0 |0 (8]
553572 853872 BE P F 12 JOHMSOMN, 12F B ® O O O 0| e
745052 745052 sC P F 41 SMITH, 41F M o O O 0|00 o O
7B7595 7B7995 sC P Il 45 SMITH, 450 M O 0 Q[0 |0 (8]
784174 74174 sC P F 42 SMITH, 42F N o O C O0|0|0 O O
§13366 §13366 BE P F 30 JOHNSOM, 30F J ® O O O 0 0O O O
48425 549425 BE P Il 22 JOHNSOM, 220 M ® 0 O[O0 o]
61215 861215 sC P Il 47 SMITH, 47 S o O o0 |0O o]
915519 919919 BE P F 20 JOHMNSOM, 20F L ® O O O O » O O

Urine Processing
932435 932435 BE P F 16 JOF Blaod Processing O O C O|0O|® O O

QIETT] Processing
947094 9470594 Cl P F 40 SM HPY Processing O O C O0|0|0 o O

Giral Rinse Processing

Urine Cr Fion

Preanancy Testing

sl ality: [3

Hematology 3

Refresh

|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 10:21 AM
distart| & (& [*F LabSubsystem 29 23 w1 am

To select an SP, use the up and down keys to move up and down the list until the correct SP

is highlighted, or drag the mouse arrow to the correct SP and right click. To access the Urine Collection

module, drag the mouse arrow to {Urine Collection}, and left click or left click and type [C/c].



The urine collection window displays.

"iUrine Collection Yerification: 430420 -l =|
Sp D Sample I Name Gender Age 4]
220901 220901 RUSSELL 2, JACK It 25
224R33 224R33 ShITH_2, TYLER ! 46
236763 238763 WALLACE 3, MILDRED F 73
240491 240491 WALLACE 3, JILL F 34
244445 244445 FMELSCOM_2, JERMMNY F 36
245212 248212 TAYLOR_2, BEM i 28
251401 251401 FRELSOMN 3, HOWARD hut 36
|
SP ID: 220901 MNAME: RUSSELL 2, JACK AGE: 25 Gender: M
Collection Volume {mL}) Collection Date/Time Status Comment Code Verified
1 203 1211912008 04:16 PM [CE ~| |inone; - r

Total Collected: 203
Total Required: 55

Save Mew Collection 0k I Cancel

The top of the urine collection window contains columns for the SP ID, Person Name (last,
first), Gender, and Age. The row for checked-in SPs is indicated in black, while SPs who have not
checked into the MEC session are gray. SPs who have a urine collection ready for verification display in
blue. Use the scroll bar to view all SPs scheduled into the session. To select an SP, use the up and down
keys to move up and down the list until the correct SP is highlighted, or drag the mouse arrow to the

correct SP and right click.
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The lower portion of the urine collection window displays the selected SP ID, Person Name
(last, first), Gender, and Age. Below that are columns for Collection instance, Volume (mL) in whole
numbers, Collection date/time, Collection status, Comment code, and a checkbox for Verify. The bottom
of the screen displays the Total Collected (sum in mL of all urine collections) and Total Required (total
mL required to meet the SP’s urine protocol). The total volume includes 2-mL for pregnancy testing and
osmolality for eligible female SPs, and 1-mL for osmolality testing only on pregnancy test ineligible

female SPs and all male SPs.

One gram of urine is equal to one mL of urine. The application records the weight of

the urine in whole numbers following standard rounding procedures.

If the SP has submitted a urine collection that has been weighed and scanned into the
database, the volume, collection status, and collection date and time will automatically display in the
lower portion of the Urine Collection screen. If the collection did not meet the minimum requirement for
the protocol, the system will automatically select “QNS” with the comment code “quantity not sufficient.”
A QNS result immediately notifies the coordinator to prompt for an additional urine collection. A second
instance of urine collection for the first QNS sample or third instance of urine collection for the second
QNS sample will appear below the current sample. If the quantity of urine collection does meet the
requirement of the urine protocol, the system will automatically select “Yes” and no additional collections

will appear.
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Evaluate the quantity of urine received in the laboratory.

Total Collected: 26
Total Required: 55

"} Urine Collection Yerification: 430940 =10l =l
SplD Sample I Name Gender Age o
300780 300780 MARTIN_S, JOE I 45
304240 304240 BUTLER_5, CATHY F 22
304755 304755 MARTIN_7 , THOMAS M 22
305504 305504 HOLLAMD_G, LISA F 30
306771 306771 MILLER_3, PATTY F 50
30E995 306295 FULTOMN_B, JEREMY I 54
307322 307322 ESTRADA_4, JOSE I 25
hd| Refresh |
SP ID: 307322 NAME: ESTRADA 4, JOSE AGE: 25 Gender: M
Collection Wolume {mL) Collection Date Time Status Comment Code Verified
1 26 11/04/2008 10:46 AM [quantity notsuffic =] [~ |
2 none j |(n0ne) j -

Sawe Hew Collection QK I Cancel

Compare the number displayed in the Total Collected column and the actual volume of urine

in the cup. If manual adjustment is needed, follow instructions listed in Section 5.6.

Record the urine collection result for each SP by typing [Y/y] for “Yes,” [N/n] for “No,” or

[Y/y] a second time for “QNS.” Alternatively, use the mouse to direct the mouse arrow to the drop-down

list, left click to display the responses, drag the mouse arrow to “Yes,” “No,” or “QNS” and left click. A
“QNS” result automatically turns the lab progress bar yellow on the Coordinator screen. This yellow

progress bar alerts the coordinator, who then asks the SP to provide an additional urine specimen.
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Refrigerate all insufficient urine samples. When additional urine is obtained and
collected, pool the urine into the most recently collected cup (the cup with the highest urine

collection instance number on the cup label), mix, and process.

Do not enter a result until urine arrives in the laboratory. At the end of each session, review
the results for each SP. Enter “No” in the result field for all SPs who have not produced a urine sample.
Record a result other than “(none)” for all SPs. The coordinator also has the ability to mark urine as “No”
with a comment code. The Laboratory application will not be able to modify any entries made by the

coordinator.

" Urine Collection ¥erification: 430420 10| =|
Sp D Sample I Name Gender Age 4]
220901 220901 RUSSELL 2, JACK il 25
224R33 224R33 SMITH_2, TYLER il 4B
258763 238763 WALLACE 3, MILDRED F 73
240431 240431 WWALLACE 3, JILL F 3
244445 244445 MELZON 2, JEMNY F a6
245212 245212 TAYLOR_2, BEN Il 28
261401 251401 MELZOMN 3, HOWARD il a5
=]
SP ID: 244445 NAME: NELSON_2, JENNY AGE: 36 Gender: F
Collection  Volume (mL) Collection Date Time Status Comment Code Verified
1 |25 [12r19/2008 04:13PM  [GNS guantity not suffic «| I

=
7 Ii I |(nDnE) j communications prablem -]

SF unable to comply

Total Collected: 25 guantity not sufficient

Total Required: 56 =P .refusal
=P illfemergency | |
no time

Save Mew Collection (] I Cancel




The urine collection cup capacity may contain a sample that weighs more than the scale
weight capacity of 610 grams. Look at the scale display for full specimens. If the scale displays dashes
when it should display a weight, the reading is over the scale limit: r —— ——-. When the barcode for
the sample is scanned in, instead of the barcode number displaying on the LCD screen, the words “over

Lnt” display.

When the scale is over limit it does not transmit data to the ISIS application. Manually enter

the volume 610 mL in the volume column.

iLab Subsystem: Stand:615 Session:615811 11/15/2010 01:30 pm - 05:30 pm =& x|

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EEREEEIEE

7 Urine Collection Yerification: 615811 o ] 4
I HPY OR
Sp 1D Sample ID  Name Gender Age ;I o
784174 784174 SMITH, 42F M F 42
§13366 §13366 JOHNSOM, 30F J F 30
849425 842425 JOHMSOM, 228 N It 22 o o
861215 861215 SMITH, 470 2 Tt 47 o
915919 919919 JOHMSOM, 20F L F 20 O O
932435 932438 JOHMSON, 16F L F 16 o 0
947094 947094 SMITH, 40F L F 40 o
- Refresh |
o]
SP ID: 932438 NAME: JOHNSON, 16F L AGE: 16 Gender: F [ o]
Collection  Volume (mL} Collection Date Time Status Comment Code Verified O O
1 | 400 | |(n0ne) = |(n0ne) = u 0o O
TotalCollectt zl
Total Required: 62 .
% ? ) Would vou like to subtract the kare value of 48,
Mo
1| | B
Save Mew Collection 0k I Cancel |
|Ready [HUP: idle | MEC Laver: 10/8/2010 | Application: 11.00 | Conrected to Coordinator | 04:32 PM
UStartl 6 @ I"i Lab Subsystem: Stan... e@«,%%% 4132 PM

Press “Tab” to move to the Collection Date/Time field. The application will ask “Would you
like to subtract the tare value of 48”? Select OK. Enter the date and time of specimen collection. Press tab

to continue on to the Status field.
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i Urine Collection Yerification: 430420 i ]

Sp D Sample ID  Name Gender Age =+
22090 22090 RUSSELL 2, JACK il 28
224633 224633 SMITH_2, TYLER il 45
230763 238763 WALLACE 3, MILDRED F 73
240431 240491 WALLACE 3, JILL F 39
244445 244445 MELSOM_2, JEMMY F 36
2453212 248212 TAYLOR_2, BEN il 28
251401 251401 MELSON_3, HOWARD i 36
=
SP ID: 220901 MNAME: RUSSELL_2, JACK AGE: 25 Gender: M
Collection Vaolume (mL) Collection Date/Time Status Comment Code Verified
1 556 [12119/2008 03:30 PM Yes [ (none) ~| I

Total Collected: 556
Total Required: 55

Save Mew Collection Ok I Cancel

Record urine collections that exceed the scale as “Yes.” To mark the urine collection status,
direct the mouse arrow to the drop-down list, click to display the different status, and select “Yes” by

clicking once on “Yes” with the mouse arrow. Use the Tab key to proceed on to the Comment Code field.

Record a comment for sufficient urine collections if the weight of the urine exceeds the scale

weight capacity of 610 grams.
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File View Uklities FReports Modules  Shipping  Wwindow  Help

PRI IR

i Urine Collection Yerification: 430940 100 x|
Sp 1D Sample I Name Gender Age o
300780 300780 MARTIM_G, JOE Tl 45
304240 304240 BUTLER_5, CATHY F 22
304755 304755 MARTIN_7, THOMAS ! 22
305504 305504 HOLLAMD B, LISA F 30
306771 306771 MILLER_3, PATTY F a0
306255 306555 FULTOMN_B, JEREM?Y il 54
307322 307322 ESTRADA_4, JOSE Tl 25
x| Refresh |
SP ID: 304240 NAME: BUTLER_5, CATHY AGE: 22 Gender: F
Collection Volume {mL) Collection Date Time Status Comment Code Verified
1 a62 1140472009 11:00 A es j {none) j [
guantity not sufficient =
Total Collected: 362 SP refusal
Total Required: 49 SP illfernergency
na time
exceeds scale capacity
bloodiclot contamination |

To record a comment, use the mouse to direct the mouse arrow to the drop-down list, click to
display the comment codes, and select “exceeds scale capacity” from the drop-down list. Alternatively,
use the up and down keyboard arrows to scroll through the choices or type the first letter of the desired

comment code and, when the correct choice is highlighted, left click.
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Visually evaluate the urine sample for blood contamination. Record a comment for sufficient

and QNS urine collections if the sample is contaminated with blood.

"y Urine Collection Yerification: 430420 =10l =]
Sp 1D Sample I Name Gender Age 4]
220801 220801 RUSSELL 2, JACK et 25
224533 224E33 SMITH 2, TYLER et 46
238763 238763 WWALLACE 3, MILDRED F 73
240491 240491 WWALLACE 3, JILL F 39
244445 244445 MELSOM_2, JEMMY F a6
248212 243212 TAYLOR_2, BEN et 28
251401 251401 MELSOMN_3, HOWARD et a6
|
SP ID: 244445 NAME: NELSON 2, JENNY AGE: 36 Gender: F
Collection  Volume {mL} Collection Date/Time Status Comment Code Verified
1 [z [rzieizoos 0413 PM - [ans | [pioodiciotcontan +] [
7 Ii I |(nDnE]l j q;jar;;?uys:;:nt sufficient _|
Total Collected: 12 SF illfemergency
T T 2:::1;;:185 scale capacity
blood/clot contamination

Save Mew Collection OF I Cancel

The “blood/clot contamination” comment should supersede the “quantity not sufficient”
comment code when blood is present in a QNS specimen. To record a comment, use the mouse to direct
the mouse arrow to the drop-down list, click to display the comment codes, and select “blood/clot
contamination” from the drop-down list. Alternatively, use the up and down keyboard arrows to scroll
through the choices or type the first letter of the desired comment code and when the correct choice is
highlighted, left click.
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Record a comment for all insufficient urine collections. The laboratory application will
automatically assign the comment code “quantity not sufficient” for all urine collections that are
calculated as QNS by the scale application. The laboratory technician may also assign this comment code

to all samples that are changed to QNS during the verification process.

a0 0FTSEN | [aNe =] [aanmrotsomes]
e R e A
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To record a comment, use the mouse to direct the mouse arrow to the drop-down list, click to

display the comment codes, and select the most appropriate choice. Alternatively, use the up and down

keyboard arrows to scroll through the choices or type the first letter of the desired comment code

(Exhibit 5-3) and when the correct choice is highlighted, left click.

Exhibit 5-3. Comment codes for insufficient urine collection

Comment Code

Use when:

communication SP is unable to understand and follow instructions for the component due to

problem language, cognitive impairment, or other problem, and is unable to complete
the test.

SP unable to comply SP has a physical limitation that prohibits him or her from producing a urine

specimen or the SP is unable to produce urine during the session.

quantity not sufficient

The quantity of urine is insufficient to process any or all urine vessel(s).

SP refusal

SP refuses to provide urine during the session.

SP ill/emergency

Not applicable.

no time

Not applicable.

exceeds scale capacity

The weight of the urine exceeds the scale weight capacity of 610 grams.

blood/clot
contamination

Blood or clots are present in the urine and may affect the volume capture.
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Verity the results of the urine collection. To verify, use the mouse to direct the mouse arrow
to the “Verify” checkbox. Left click on the checkbox and a checkmark will appear in the box. Verifying

the results will save the results to the database.
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Continue recording and verifying urine collection results as specimens are received in the
laboratory. Make sure to use the scroll bar to view all SPs in the top part of the Urine Collection screen.

SPs who need their urine verified will appear in blue on the top screen.

An SP will be prompted for additional urine only if (1) the total of his or her urine collection
was insufficient to meet the SP’s protocol requirement and (2) the SP has submitted less than three
collection samples. The Urine Collection screen will display up to three instances of urine collection.
Urine collection is complete regardless of the amount of urine collected after three attempts. When urine

is collected as QNS, a message is sent to the coordinator to prompt the SP for more urine.

" Urine Collection Yerification: 430420 o ]
SpID Sample I Name Gender Age =+
220901 220901 RUSSELL_2, JACK i 25
224R33 224533 ShITH_2, TYLER i 46
238763 238763 WaALLACE 3, MILDRED F 73
240491 240491 WALLACE 3, JILL F 39
244445 244445 MELSOM 2, JERMY F a6
245212 248212 TAYLOR_2, BEM h 28
251401 251401 RMELSOMN 3, HOWARD h 36
I
SP ID: 244445 NAME: NELSOMN_2, JENNY AGE: 36 Gender: F
Collection Volume {mL) Collection Date/Time Status Comment Code Verified
1 |12 1211972008 0413 P [GNS | |auantity not suffic = | r

2 I | |(n0nej j |(n0ne) j r

Total Collected: 12
Total Required: 56

Save Mew Collection Ok I Cancel
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If the urine collection is the first or second collection and the status is QNS, a record for the
second and third instances of urine collection will automatically be added by the Laboratory application.
Second and third collections will display as empty rows after the last urine collection. The instance

number is displayed under the “Collection” column.

Verify the urine collection by checking the “Verify” box. Use “Save” to save changes or

select the @ in the upper right corner to exit out of the Urine Collection screen.

Once a urine collection has been recorded for an SP, the circle on the heads-up screen will
turn black (® for QNS or @ for Yes). A black urine collection circle indicates that no additional action

needs to be taken on that SP for urine collection at that time.

iLab Subsystem: Stand:615 Session:615811 11/15/2010 01:30 pm - 05:30 pm =& x|

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EEREEEIEE

SPID  Sample ID Status Type Gender Age Mame Process Siatus
uc u P 0OZ CB B GTT HPY OR

267956 267956 sC P Il 49 SMITH, 450 D 0O 0 |00 - - O

553872 553872 BE P F 12 JOHMSOMN, 12F B ® O O O 0| e

745052 748052 sC P F 41 SMITH, 41F M O 0O O O|0|(0 o O

767995 FE7E95 sC P Il 45 SMITH, 450 M 0O 0 Q[0 |0 (8]

84174 734174 sC P F 42 SMITH, 42F N o O C O0|0|0 O O

g13386 513366 BE P F 30 JOHNSOM, 30F J ® O O O 0 0 O O

49425 549425 BE P Il 22 JOHNSOM, 220 M ® 0 O[O0 o]

961215 861215 sC P Il 47 SMITH, 47 S o O o0 |0O o]

919919 919919 BE P F 20 JOHMNSOM, 20F L ® O O O 0O = O O

932435 932438 BE P F 16 JOHMSOM, 16F L cC O O O|O® O O

947094 947054 Cl P F 40 SMITH, 40F L O O C O0|0|0 o O
|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 04:33 PM
M & (& |*F Lab Subsystem: Stan... 29 X' s
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QNS Urines and Enabling HUC

For QNS urine specimens, HUC will be enabled as soon as the lab verifies the SP has
collected greater than or equal to 6 mLs of urine. This verification will turn the HUC box green on the
coordinator screen and allow the SP to enter HUC. If UC 1 is QNS, hold until enough urine is available

for the entire profile. Pool samples together and proceed filling the vessels.

5.6 Manually Documenting Urine Collection

5.6.1 Manually Document Urine Collection With Barcode Scanning

The technician is able to manually record the volume, status, and collection date and time in
the urine collection module within the laboratory application. Place the urine collection cup on the scale

and cover with the clear acrylic scale cover. Scan the barcode on the urine cup.

Open the Urine Collection screen from the heads-up as described in Section 3.3. The urine
collection window displays. At this point, the technician has the ability to modify the volume of the urine

and the collection date/time.

To manually adjust the Volume (mL), use the mouse to direct the mouse arrow to the text
box under the Volume (mL) column. Double click to open boxes for modification and then click on the
text box to enable the cursor in the box. Make changes using the number pad on the keyboard. Once any
necessary adjustments have been made, use the mouse to direct the mouse arrow to the box under the
Collection Date/Time column or press the Tab key. A prompt will pop up asking if you would like to
subtract the weight of the cup. If the volume of the sample was transmitted from the scale and you have

made a manual adjustment to that reading, select “No.”
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In the Collection Date/Time box, right click on the text box to enable the cursor inside the
box. Adjust the date and time by entering the date in the format “MMDDYYY'Y ##:##” using the number
pad on the keyboard. Adjust “am/pm” by using the up or down arrows. Once any necessary adjustments
have been made, use the mouse to direct the mouse arrow to the box under the Status column or press the
Tab key.

iLab Subsystem: Stand:615 Session:615811 11/15/2010 01:30 pm - 05:30 pm =& x|

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EEREEEIEE

7 Urine Collection Yerification: 615811 o ] 4
I HPY OR
Sp 1D Sample ID  Name Gender Age ;I o
784174 784174 SMITH, 42F M F 42
§13366 §13366 JOHNSOM, 30F J F 30
849425 842425 JOHMSOM, 228 N It 22 o o
861215 861215 SMITH, 470 2 Tt 47 o
915919 919919 JOHMSOM, 20F L F 20 O O
932435 932438 JOHMSON, 16F L F 16 o 0
947094 947094 SMITH, 40F L F 40 o
- Refresh |
o]
SP ID: 932438 NAME: JOHNSON, 16F L AGE: 16 Gender: F [ o]
Collection  Volume {mL} Collection Date Time Status Comment Code Verified O O
1 | 400 | |(n0ne) = |(n0ne) = u 0o O
Total Cofected: i
Total Required: 62 .
% ? ) Would vou like to subtract the kare value of 48,
Mo
| | >
Save Mew Collection 0k I Cancel |
|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 04:32 PM

UStartl 6 @ I"i Lab Subsystem: Stan... e@; %%% 4132 PM

Continue to enter the collection date/time, selecting the appropriate urine collection status,

and a comment code if applicable. Verify the urine collection by checking the “Verify” box.
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If the urine collection is the first or second collection and is QNS, second and third instances

of urine collection may be added by using the “New Collection” button at the bottom of the screen.

Save | MHew Caollection I Ok | Cancel

Add a second or third collection only if the previous collection was QNS. Enter the second
or third urine collection results when the sample is submitted to the MEC laboratory by typing in the
boxes for volume and collection date/time, then selecting the appropriate urine collection status and a

comment code if applicable.

Verify the urine collection by checking the “Verify” box. Use “Save” to save changes or
select the EI in the upper right corner to exit out of the Urine Collection screen.
5.6.2 Manually Document Urine Collection Without Barcode Scanning

If the connection between the scale and workstation 2 is down, the technician is able to
manually record the volume, status, and collection date and time in the urine collection module within the

laboratory application. Place the urine collection cup on the scale and cover with the clear acrylic scale

cover. Note the weight reading from the LCD.
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Open the Urine Collection screen from the heads-up as described in Section 3.3. The urine
collection window displays. Double click in the area underneath Volume or Collection Date/Time to open
the boxes where the values can be entered. Enter the urine collection results by typing in the weight

reading from the scale’s display in the box for volume.

i Lab Subsysten: Stand:615 Session:615811 11,/15/2010 01:30 pm - 05:30 pm - | =) ll

File Wiew Urlities Quality Control Reports Modules Shipping  Window  Help

EERIEEEIEEE]

Urine Collection Yerification: 615811 =]
I HPY OR
Sp 1D Sample ID  Name Gender Age ;I o
784174 784174 SMITH, 42F N F 42
13366 §13366 JOHNSON, 30F J F 30
849425 849425 JOHMSON, 220 M Il 22 o o
861215 861215 SMITH, 470 = Il 47 o
9199319 215919 JOHNSON, 20F L F 20 o O
932435 932435 JOHNSON, 16F L F 16 o O
947094 947094 SMITH, 40F L F 40 o
- Refresh
o]
SP ID: 932438 NAME: JOHNSON, 16F L AGE: 16 Gender: F o 0O
Collection  Volume {mL) Collection Date Time Status Comment Code Verified o O
1 inaone; ~| |(nune) - u 0o o
Total Collected:
Total Required: 62
1| | H
Save New Callection Ok I Cancel |
|Ready [HUF: idie | MEC Layer 10/8/2010 | Application: 11.0.0 |  Conrected to Coordinator | 04:35 PM

mStartl a @ I'T Lab Subsystem: Stan... e@; % %% 4136 PM
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If the next box is selected by pressing the “tab” button or selected by the mouse, a prompt will pop up
asking if you would like to subtract the weight of the urine cup from the result entered. Select “Yes.”

i Lab Subsysten: Stand:615 Session:615811 11,/15/2010 01:30 pm - 05:30 pm - | =) ll
File Wiew Urlities Quality Control  Reports Modules  Shipping  Window  Help

EERIEEEIEEE]

7Urine Collection Yerification: 615811 ]
I HPY OR
Sp 1D Sample ID  Name Gender Age ;I o
784174 784174 SMITH, 42F N F 42
13366 §13366 JOHNSON, 30F J F 30
849425 849425 JOHMSON, 220 M Il 22 o o
861215 861215 SMITH, 470 = Il 47 o
9199319 215919 JOHNSON, 20F L F 20 o O
932435 932435 JOHNSON, 16F L F 16 o0
947094 947094 SMITH, 40F L F 40 o
- Refresh
o]
SP ID: 932438 NAME: JOHNSON, 16F L AGE: 16 Gender: F O 0
Collection  Volume {mL) Collection Date/Time Status Comment Code Verified o O
1 | 400 | |(n0ne) ~| |(nune) - u 0o o
Total Callectet: =
Total Required: 62
% ? ) ‘“Whould vou like to subtract the tare value of 43,
Mo
1| | H
Save New Callection Ok I Cancel |
|Ready [HUF: idie | MEC Layer 10/8/2010 | Application: 11.0.0 |  Conrected to Coordinator | 04:32 PM

mStartl 1 E] I'T Lab Subsystem: Stan... 29 M w2

Continue to enter the collection date/time, selecting the appropriate urine collection status,

and a comment code if applicable. Verify the urine collection by checking the “Verify” box.
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If the urine collection is the first or second collection and is QNS, second and third instances

of urine collection may be added by using the “New Collection” button at the bottom of the screen.

Save | MHew Caollection I Ok | Cancel

Add a second or third collection only if the previous collection was QNS. Enter the second
or third urine collection results when the sample is submitted to the MEC laboratory by typing in the
boxes for volume and collection date/time, then selecting the appropriate urine collection status and a

comment code if applicable.

Verify the urine collection by checking the “Verify” box. Use “Save” to save changes or

select the EI in the upper right corner to exit out of the Urine Collection screen.

5.7 Urine Specimen Assays

Process urine specimens for the following tests:

n Pregnancy test for selected females aged 8-11 and all females aged 12 to 59 years
n Albumin/Creatinine (Alb/Creat) on primary SPs and VIP guests aged 6+ years
n Chlamydia (Chlam) on primary SPs 14-39 years old

n Speciated Arsenic (Spc Arsenic) on selected SPs aged 6+ years

n Priority Pesticides (Prior Pest) on selected SPs aged 6+ years

L] Organophosphates (Organophos) on selected SPs aged 6+ years

L] Urine Mercury/lodine (Urin Merc) on selected SPs aged 6+ years

n Heavy Metal on selected SPs aged 6+ years

L] Polyaeromatic Hydrocarbons (PAH) on selected SPs aged 6+ years

L] Phthalates on selected SPs aged 6+ years

n Perchlorate on selected SPs aged 6+ years

n Caffeine on selected SPs aged 6+ years
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m NNAL (a tobacco-specific nitrosamine) on SPs aged 6+ years

n Extra urine (Xtra Urine) on SPs aged 6+ years

5.8 Urine Specimen Protocols

Table 5-1 summarizes the urine processing protocol for primary SPs. Process urine in

priority order with vessel 45 filled first, 46 second, etc.

Table 5-1. NHANES urine processing protocol — primary

Vessel Assay Age in Sample Vessel
no. years size mL
45 Alb/Creat 6+ 3 5 mL cryovial
46 Chlam 14-39 12 14 mL Falcon
86 Spc Arsenic 6+ 3 5 mL cryovial
48 Prior Pest 6+ 7 10 mL VWR screwcap
49 Organophos 6+ 7 10 mL VWR screwcap
62 Urin Merc 6+ 5 10 mL VWR screwcap
50 Heavy Metal 6+ 6 14 mL Falcon
66 PAH 6+ 3 5 mL cryovial
67 Phthalates 6+ 3 5 mL cryovial
102 Perchlorate/VOC/Thiocyante 6+ 5 5 mL cryovial
121 NNAL 6+ 8 10 mL VWR screwcap
128 Caffeine 6+ 1 2 mL cryovial
52 Xtra Urine 1 6+ 5 5 mL cryovial
Xtra Urine 2 6+ 5 5 mL cryovial

Table 5-2 summarizes the urine processing protocol for the VIP guest appointment type.

Table 5-2. NHANES urine processing protocol — VIP guest

Vessel Age in Sample
No. Assay years size mL Vessel
45 Alb/Creat 6+ 3 5-mL Cryovial
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5.9 Labeling Urine Processing Vessels

The appropriate barcode labels automatically print for each SP based on the SP’s age, sex,
appointment type, and subsample selection. The label/ship technologist at workstation 3 prints the labels
at least one session in advance. The printing procedure is described in Chapter 9. Place labels at

workstation 2.

Process urine on one SP at a time. Set up each urine processing rack using the preprinted
labels. Label each vessel with the appropriate vessel label, according to the protocol. Place the label on
the vessel, wrapping it around the vessel horizontally making sure the label wraps onto itself. Place the
label so the first digit of the vessel number is at the top of the vessel. Set the vessels in the cube racks in

priority order.

One hour into the session, if an SP has not checked in, separate the labels for SPs who have
checked in from SPs who have not checked in. Set the labels aside for SPs who have not checked in. If

the SP does not show up for the session, then discard the labels at the end of the session.

5.10 Urine Specimen Processing
[ Perform pregnancy test and record results before aliquoting the urine specimen.
L] Perform the osmolality test and record results.
n Label all urine aliquot vessels for the SP and place in priority order in the rack.

Using the large 15-mL plastic transfer pipette for all but vessel 62, allocate the urine sample

for each of these tests using the following procedure:

45.  Aliquot 3-mL of the specimen for Alb/Creat into a 5-mL vessel.
46.  Aliquot 12-mL of the specimen for Chlam into 14-mL vessel.

86.  Aliquot 3-mL of the specimen for Spc Arsenic into a 5-mL vessel.
48.  Aliquot 8-mL of specimen for Prior Pest into 10-mL vessel.

49.  Aliquot 8-mL of specimen for Organophos into 10-mL vessel.
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62. Urin Merc - Transfer exactly 5-mL of urine into the 10-mL VWR screwcap vessel,
close the cap, and mix gently. Keep vessel 62 upright at all times; do not invert the
tube because the preservative could drain into the cap and spill when opened. If the
vessel does become inverted, stand it upright for at least several hours or overnight,
then open the cap, and pipette the urine into the 10-mL vessel. Tap the bottom of the
capped vessel against a hard surface before opening. Do not discard the prepared
tubes even if the preservative crystallizes. If the preservative crystallizes, add 5-ml of
urine with the transfer pipette and mix extremely well. Do not use these tubes for any
other purpose since they contain a preservative.

50.  Aliquot 8-mL of the specimen for Heavy Metal into al4 mL Falcon.

66.  Aliquot 3-mL of the specimen for PAH into a 5-mL vessel.

67.  Aliquot 3-mL of the specimen for Phthalates into a 5-mL vessel.

102.  Aliquot 5-mL of the specimen for Perchlorate/VOC/Thiocyanate into a 5-mL vessel.
121. Aliquot 10-mL of the specimen for NNAL into a 10-mL vessel.

128  Aliquot 1-mL of the specimen for caffeine into a 2-mL vessel.

52.  Aliquot 5-mL of the specimen for Xtra Urine 1 into a 5-mL vessel.

139. Aliquot 5-mL of the specimen for Xtra Urine 2 into a 5-mL vessel.

Discard any remaining urine specimen at the end of each session. Pour urine down the drain
in the laboratory sink that is connected to the sewer. Flush the sink with water. Discard urine cup in the

biohazard trash.

Do not process urine on more than one SP at a time.

5.11 Record the Results of Urine Specimen Processing

After filling the urine specimen vessels for each SP, use the Urine Processing module to

enter the results of urine processing.
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Access the Urine Processing module.

1 Lab Subsystem ;lilll

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EEREEEIEE

SPID  Sample ID Status Type Gender Age Mame Process Siatus
US U P OF CB B GIT HRY OR
267956 267956 sC P I 49 SMITH 0 0O Q[0 |0 O
553672 553872 BE P F 12 JOHM OGTT Processing ® O O O O »
745052 745052 SC P F 41 Smmp HPvPreesia O 0O O|O|O o 0
Qral Rinse Pracessing
767995 767995 SC P M 45 SMITF o colection o o olo|o o)
Pregnancy Testing
784174 784174 sC P F 42 SMITE Osmolaliy O 0O O O|0|0 O O
13366 5136 BE P F 30 JoHw  Hematology '/ « o0 0o 00O o O
Refresh
849425 549425 BE P I 22 JOHMesrmr==rrrr— ® 0O Q0|0 (o]
861215 861215 sC P I 47 SMITH, 47 3 O O o|O0 (0O o]
919919 919919 BE P F 20 JOHMSOM, 20F L ® O O O 0| e o O
932435 932438 BE P F 16 JOHMSOM, 16F L O 0O O OO0 8 O O
947094 947094 Cl P F 40 SMITH, 40F L O 0O O O|0|0 o O
|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 10:21 AM

mstartl 6 @ I"i Lab Subsystem

29 X' 1022am

To access the Urine Processing module, use the mouse to direct the mouse arrow to the

correct SP, right click, drag the mouse arrow to {Urine Processing}, and right click or right click and type

[U/u]. Alternatively, use the up and down keys to move up and down the list until the correct SP is

highlighted, right click, drag the mouse arrow to {Urine Processing}, and right click or right click and
type [U/u].
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The SP’s urine processing window displays.

1 Lab Subsystem ;lilll

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EEREEEIEE

=
Ul processing
Tech ID: 1756 Sample 1D: 919919 Name: JOHNSONM, 20F L Gender: F Age:20 =
SP ID: 915919 Appt Type: Primary Fasting Req: Afternoon - Mo Fast
Vessel Sample Vessel Container
1] Test Hame Volume Type Veolume Vessel Name Filled | Comments D Slotz
45 |AlbiCreat a0 ] £ ml  Malge Cryovial Cves O Mo -
46 Chlam 12.0 U 14 ml 17x100Falcon ez © Mo - I
86 SpcArsenic 3.0 u Al Malge Cryovial Ces O No -
G2 Urin Merc 5.0 U 10 ml WWR Screwcap Cves O No -
50 Heawy Metal a.0 u 10 ml YWR Screwcap ves © No -
65  Um Phytoes 3.0 u Al Malge Cryovial Ces O No -
66 PAH 3.0 U 5ml  Nalge Cryovial Cives C Mo ~ J
67 Phthalates 3.0 ] 5 ml  Malge Cryavial ves © No -
~|
Save | Cancel

|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 02:55 PM
dstart| @ [ [ Phisbotomy [[=F Lab subsystem 29 LM% 255m

The urine processing window contains the following information for SPs: Tech ID, Sample
ID, SP ID, Name (last, first), Gender, Age, Appt (appointment) Type, and Fasting Req. There are columns
that list the Vessel ID, Test Name, Sample Volume, Sample Type (U = urine), Vessel Volume, Vessel
Name, Filled (Yes or No) radio buttons, Comment drop-down box, and Container ID and Container Slot#

column.
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Individually mark each vessel as Filled —Yes.”

1 Lab Subsystem ;lilll

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EEREEEIEE

Ul processing

JUR: 919919 =]

Tech ID: 1756 Sample 1D: 919919

Name: JOHNSON, 20F L

Gender: F Age:20 —

SP ID: 915919 Appt Type: Primary Fasting Req: Afternoon - Mo Fast
Vessel Sample Vessel Container
1] Test Hame Volume Type Veolume Vessel Name Filled | Comments D Slotz
45 AlbiCreat 3.0 U fml  Malge Cryavial & ves CMo  [inone) ~| 0615018 1
46 Chlam 12.0 u 14 ml 17x100 Falcan & veg O Mo |inone) «| 0615019 1 I
86 [Spc Arsenic 30 u Al Malge Cryovial (none) ~| 0615034 1
G2 Urin Merc 5.0 U 10 ml WWR Screwcap Cves O No -
50 Heawy Metal a.0 u 10 ml YWR Screwcap ves © No -
65  Um Phytoes 3.0 u Al Malge Cryovial Ces O No -
66 PAH a0 u &l Malga Cryovial s o = J
67 Phthalates 3.0 ] 5 ml  Malge Cryavial ves © No -
~|
Save | Cancel
|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 02:55 PM

mstartl 6 @ i Phlebokomy

“'1 Lab Subsystem

29 LMy 255

To mark an individual urine vessel as collected or Filled —Yes,” use the mouse to direct the

mouse arrow to the center of the “Yes” radio button and left click. As each vessel is marked as Filled —

”Yes,” it is automatically assigned to a slot in an existing (open) container and the next open slot number.
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Individually mark each vessel as Filled —<No.”

1 Lab Subsystem ;lilll

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EEREEEIEE

=Y
Ul processing
Tech ID: 1756 Sample 1D: 919919 Name: JOHNSONM, 20F L Gender: F Age:20 =
SP ID: 915919 Appt Type: Primary Fasting Req: Afternoon - Mo Fast
Vessel Sample Vessel Container
1] Test Hame Volume Type Veolume Vessel Name Filled | Comments D Slotz
45 AlbiCreat 3.0 U fml  Malge Cryavial & ves CMo  [inone) 0615018 1
46 Chlam 12.0 u 14 ml 17x100 Falcan & veg O Mo |inone) 0615019 1 I
86 SpcArsenic 30 U & ml  Malge Cryovial ves Mo |guantity not suffic
G2 |Urin Merc 5.0 U 10 ml WWR Screwcap Cives 8 No
50 Heawy Metal a.0 u 10 ml YWR Screwcap ves © No
65  Um Phytoes 3.0 u Al Malge Cryovial Ces O No J
66 PAH 3.0 U 5ml  Nalge Cryovial Cives C Mo
67 Phthalates 3.0 ] 5 ml  Malge Cryavial ves © No
~|
Save | Cancel
|Apply changes and dose window |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 02:56 PM

mstartl 6 @ i Phlebokomy

“'1 Lab Subsystem

29 LMy 25erM

To mark an individual urine vessel as not collected or Filled —‘No,” use the mouse to direct

the mouse arrow to the center of the “No” radio button and left click. As each vessel is marked as Filled

“No,” the comment, “quantity not sufficient” is automatically entered in the Comments column.
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Collectively mark all vessels as Filled—Yes.”

1 Lab Subsystem ;lilll

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EEREEEIEE

=18l x|
Ul processing
Tech ID: 1756 Sample 1D: 919919 Name: JOHNSONM, 20F L Gender: F Age:20 =
SP ID: 915919 Appt Type: Primary Fasting Req: Afternoon - Mo Fast
Vessel Sample Vessel Container
1] Test Hame Volume Type Veolume Vessel Name | Fil Fil &l ments D Slotz
45 |AlbCreat a0 U Malge Cryovial EE— -
S il Bt Mot Filled Al
46 Chlam 12.0 U 14 ml 17x100Falcon e T D - I
86 SpcArsenic 3.0 u Al Malge Cryovial Ces O No -
G2 Urin Merc 5.0 U 10 ml WWR Screwcap Cves O No -
50 Heawy Metal a.0 u 10 ml YWR Screwcap ves © No -
65  Um Phytoes 3.0 u Al Malge Cryovial Ces O No - J
66 PAH 3.0 U 5ml  Nalge Cryovial Cives C Mo ~
67 Phthalates 3.0 ] 5 ml  Malge Cryavial ves © No -
~|
Save | Cancel

|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 02:57 PM
dstart| @ [ [ Phisbotomy [[=F Lab subsystem 29 LM% 257

To collectively mark all vessels as Filled —“Yes,” use the mouse to direct the mouse arrow to
the “Filled” button on the top of the radio buttons, left click, and drag the arrow to {Fill All} and left click
or type [Shift] [F/f], [I/i].
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Collectively mark all vessels as Filled —<No.”

i Lab Subsystem ;lilll

File Wiew Urlities Quality Control Reports Modules Shipping  Window  Help

EERIEEEIEEE]

U processing

TUR: 919919 -0 x|

Tech 1D: 1756 Sample 1D: 913913
SP ID: 219313

Name: JOHNSON, 20F L
Appt Type: Primary

Fasting Req: Afternoon - Mo Fast

Gender: F Age: 20 —

Vessel
1] Test Name

Sample
Volume Type Volume

Vessel

Vessel Name

| Fille Fill al “rjents 1] Slot#

Container

45 |Alb/Creat 30 u Aml  Malge Cryovial 8 -
46 Chlam 12.0 U 14 ml 17x100Falcan " es f. - ]
86 Spc Arsenic 30 u Sl Malge Cryovial " ves ' No -
62 Urin Merc 5.0 U 10 ml WWR Screwcap ves © Mo -
a0 Heawy Metal .0 u 10 ml ¥WR Screwcap  veg © Mo -
65 UrnPhytoes 30 u Sl Malge Cryovial " ves ' No -
66 PAH 2.0 U 5ml  Malge Cryovial Cvas  No - J
67  Phthalates 30 u S ml  Malge Cryavial ves € No -
hd
Save Cancel |
|Ready [HUF: idie | MEC Layer 100872010 | Application: 11.0.0 |  Conrected to Coordinator | 0257 PM

mstartl a @ i Phlebotamy

| I '1 Lab Subsystem

29 2Ny 257

To mark all vessels as Filled—No,” use the mouse to direct the mouse arrow to the Filled

box, left click, drag the mouse arrow to {Not Filled All}, and left click or type [Shift] [F/f], [N/n.]
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Use the quality comment code to indicate if blood is present.

Comment Code

Use when:

Blood present

Blood is visible in the specimen.

Attach the quality comment code to indicate if blood is present.

Lab Subsystem

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

=18] x|

EERIEEIEEL

Ul processing

JUR: 919919 =]

Tech ID: 1756 Sample 1D: 919919

Name: JOHNSON, 20F L

Gender: F Age:20 —

SP ID: 915919 Appt Type: Primary Fasting Req: Afternoon - Mo Fast
Vessel Sample Vessel Container
D Test Name Volume Type Volume Vessel Name Filled Comments | ID  Slots
45 |AlbiCreat a0 u &l Malge Cryovial & vgs O o ~| 0615018 1
46 Chlam 12.0 U 14 ml 17x100Falcon ez © Mo I
86 SpcArsenic 30 U Aaml  Malge Cryovial yeg C No  (Rlood present
62 Urin Merc 5.0 U 10 ml WWR Screwcap Cvas O No -
50 Heawy Metal a.0 u 10 ml YWR Screwcap ves © No -
65 U Phytoes 3.0 u S ml  Malge Cryovial Ces O No -
66 PAH 2.0 U 5ml  MNalge Cryovial Cias O Mo - J
67 Phthalates a0 U 5 ml  MNalge Cryovial Cves O No -
~|
Save | Cancel
|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 02:14 PM

ﬁ'startl a @ i Phlebokomy

“"i Lab Subsystem

29 LMy M

To enter the quality control comment “blood present” for a filled vessel, use the mouse to

direct the mouse arrow to the drop-down list in the Comments column, left click to display the choices,

drag the mouse arrow to {blood present}, and left click.
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If a vessel is marked as Filled—No,” the comment “quantity not sufficient” is automatically

entered. Review the comment for all insufficient urine collections and correct the comment, when

necessary.

1 Lab Subsystem ;lilll

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EERIEEIE G

=Y
Ul processing
Tech ID: 1756 Sample 1D: 919919 Name: JOHNSONM, 20F L Gender: F Age:20 =
SP ID: 915919 Appt Type: Primary Fasting Req: Afternoon - Mo Fast
Vessel Sample Vessel Container
1] Test Hame Volume Type Veolume Vessel Name Filled | Comments D Slotz
45 AlbiCreat 3.0 U fml  Malge Cryavial & ves CMo  [inone) ~| 0615018 1
46 Chlam 12.0 u 14 ml 17x100 Falcan & veg O Mo |inone) «| 0615019 1 I
86 |SpcArsenic 30 U & ml  Malge Cryovial g Mo [guantity not suffic «
62 Llrin Merc 5.0 U 0l YWR Screwcap Cives CiNg  |(none)
G0 Heavy Metal 2.0 U 10ml YWYR Screwcap Cvag Mo |[Awaiting SP Sample
65 Um Phytoes 30 U Aml  Malge Cryovial  ag (Mo (l@boratory error J
66 PAH 3.0 U 5ml  Nalge Cryovial Cives C Mo
67 Phthalates 3.0 ] 5 ml  Malge Cryavial ves © No
~|
Save | Cancel
|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 02:14 PM

Aﬂ'startl a @ i Phlebokomy

“"i Lab Subsystem e@,%%% 314 PM

Comment Code

Use when:

laboratory error

A technologist makes an inadvertent error when processing

quantity not sufficient

The amount of urine received in the lab is insufficient to fill this vessel

Continue recording and updating urine collection results as specimens are delivered to the

laboratory.
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Review the information in the urine-processing window and save the data to the database.

1 Lab Subsystem ;lilll

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EERIEEIE G

=Y
Ul processing
Tech ID: 1756 Sample 1D: 919919 Name: JOHNSONM, 20F L Gender: F Age:20 =
SP ID: 915919 Appt Type: Primary Fasting Req: Afternoon - Mo Fast
Vessel Sample Vessel Container
1] Test Hame Volume Type Veolume Vessel Name Filled | Comments D Slotz
45 AlbiCreat 3.0 U fml  Malge Cryavial & ves CMo  [inone) 0615018 1
46 Chlam 12.0 u 14 ml 17x100 Falcan & veg O Mo |inone) 0615019 1 I
86 SpcArsenic 30 U & ml  Malge Cryovial @ vag C Mo [hone) 0615034 1
62 Lrin Marc 5.0 u 10 ml WWWR Screwcap & es C Mo |inone) 0616025 1
50 Heawy Metal a.0 u 10 ml YWR Screwcap & veg O Mo |inone) 0615022 1
65 U Phytoes 30 U & ml  Malge Cryovial ves Mo |guantity not suffic J
66 PAH a0 u &l Malga Cryovial ves ¢ Mo |quantity not suffic
67 |Phtha\ates 3.0 U Sml  MNalge Cryovial Coves & po (BT
~|
Save | Cancel
|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 0315 PM

Aﬂstartl a @ i Phlebokomy

“"i Lab Subsystem

29 LMy s

Store each filled vessel in the assigned slot in the assigned container. To record this action or

to save this data to the database, use the mouse to direct the mouse arrow to the “Save” button and left

click. To record this action or to save the data to the database and exit the module, use the mouse to direct

the mouse arrow to the “OK” button and left click. To close the window without saving any data in the

database, use the mouse to direct the mouse arrow to the “Cancel” button and left click.
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5.12 Second and Third Urine Samples

If the initial urine sample does not meet the minimum volume requirement, refrigerate the
initial urine until enough additional urine is received in the second or third urine collection to meet the
minimum requirements to complete the protocol or the session ends. If a subsequent sample collection
fulfills the protocol requirement, pool the initial and subsequent urine samples into the most recently
collected specimen urine cup, update the Urine Collection module, access the Urine Processing module,
fill the vessels, and record the results. If the session ends and no additional urine has been collected,
access the Urine Processing module, fill as many vessels as possible in priority order, mark the remaining

vessels as filled “No,” with the comment code “quantity not sufficient,” and save the results.

5.13 Specimen Storage

Fill the urine vessels, enter the urine processing results, and prepare to store the vessels.
Store vessels in numbered storage boxes according to test as indicated in Table 5-3. Check the slot
assignment of each urine processing container at the end of each processing session by accessing the

Container Map Report. Verify the contents of each container against the container map.

At the beginning of each stand, generate and print a series of barcoded, numbered labels for
storage containers as described in Chapter 9. Use the shipping module to assign a barcode label to a
specific storage container (test). This process “opens” a storage box. Each vessel is assigned to a specific
slot in a specific container as processing results are entered. Slots in containers are assigned according to
a standard left to right, top to bottom procedure. Store each vessel in the appropriate slot in the correct

container immediately after processing.
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Table 5-3.

Storage and shipping protocol for urine

Lab Shipping Vessels Conditions | Frequency | Vessel storage
# location
University of
16 | Minnesota 45 Alb/Creat Frozen Weekly 9x9 three inch box
CDC/NCID
5 | NCHSTD 46 Chlam Frozen Weekly 5x5 three inch box
61 | CASPIR 86 Spc Arsenic Frozen Weekly 9x9 three inch box
CDC/NCEH
Pesticide End of
26 | Laboratory 48 Prior Pest Frozen stand 5x5 three inch box
CDC/NCEH
Pesticide End of
26 | Laboratory 49 Organophos Frozen stand 5x5 three inch box
61 | CASPIR 62 Urin Merc Frozen Weekly 5x5 three inch box
61 | CASPIR 50 Heavy Metal Frozen Weekly 5x5 three inch box
End of
31 | CASPIR 66 PAH Frozen stand 9x9 three inch box
CDC/NCEH
Environmental
Health End of
24 | Laboratory 67 Phthalates Frozen stand 9x9 three inch box
102 End of
62 | CASPIR Perchlorate/VOC/Thiocyanate Frozen stand 5x5 three inch box
End of
59 | CASPIR 121 NNAL Frozen stand 5x5 three inch box
54 | CASPIR 128 Caffeine Frozen Weekly 10x10 two inch box
End of
6 | CASPIR 52 Xtra Urine 1 Frozen stand 9x9 three inch box
End of
6 | CASPIR 139 Xtra Urine 2 Frozen stand 9x9 three inch box
5.14 How to Deal With System Failure

If the computer system fails, record results on a preprinted workstation 2 processing
worksheet (Exhibit 5-3). Complete a workstation 2 worksheet for each SP after performing the pregnancy
test, and while processing the urine specimens. Enter the results after the system is operational. Send the

worksheets to the home office at the end of the stand.
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Exhibit 5-4. Workstation 2 processing worksheet

URINE COLLECTION, PREGNANCY TEST, URINE PROCESSING

SP ID
Urine Collected Yes Yes/QNS No Comments:
Age 6+ v v v Communication problem
No time
Quantity not sufficient
SP ill/emergency
SP refusal
SP unable to comply
Result
Pregnancy Test Negative Invalid Positive | Serum Confirmation Result
Age 8-17 v v v (Send observation to physician)
Result
Pregnancy Test Negative Invalid Positive
Age 18-59 v v v
Result
ID Name Ages | Sample Sample Filled | Comments Slot #
mL Type v ONS
Blood Present
45 | Alb/Creat 6+ 3 Urine
46 | Chlam 14-39 10 Urine
86 | Spc Arsenic 6+ 3 Urine
48 | Prior Pest 6+ 8 Urine
49 | Organophos 6+ 7 Urine
62 | Urn Merc 6+ 5 Urine
50 | Heavy Metal 6+ 8 Urine
66 | PAH 6+ 3 Urine
67 | Phthalates 6+ 3 Urine
102 | Perchlorate/VOC/Thiocyanate 6+ 5 Urine
121 | NNAL 6+ 10 Urine
128 | Caffeine 6+ 1 Urine
52 | Xtra Urine 1 6+ 5 Urine
139 | Xtra Urine 2 6+ 5 Urine
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6. URINE PREGNANCY TEST

L Purpose and Principle of the Test

Perform a pregnancy test on females of all appointment types who are aged 12-59 years, and
girls 8-11 who report that they are menstruating when asked during the home interview. A positive test
result excludes pregnant women aged 8-59 from participating in the dual-energy x-ray absorptiometry
(DXA) section of the MEC exam. Report test results immediately since these components are not
assigned until the results of the pregnancy test are documented. If a urine pregnancy test is positive on
any female SP aged 8-17 years, the result is confirmed using a serum test. If no blood is drawn, repeat the
urine test. Notify the physician of the second positive or negative confirmatory test or the inability to

perform a confirmation test using the observation function.

Tests for confirming pregnancy are based on detecting elevated levels of human chorionic
gonadotropin (hCG), a hormone that the placenta begins to produce in increasing amounts shortly after
fertilization. The Icon® 25 hCG (Urine/Serum) test kit is a rapid chromatographic immunoassay for the
qualitative detection of human chorionic gonadotropin (hCG) in urine or serum to aid in the early

detection of pregnancy.

In normal pregnancy, hCG can be detected in both urine and serum as early as 7 to 10 days
after conception. The hCG levels continue to rise very rapidly, frequently exceeding 100 mIU/mL by the
first missed menstrual period, and peaking in the 100,000 to 200,000 mIU/mL range about 10-12 weeks
into pregnancy. The appearance of hCG in both urine and serum soon after conception, and its subsequent
rapid raise in concentration during early gestational growth, make an excellent marker for the detection of

pregnancy.

The Icon® 25 hCG test is a rapid test that qualitatively detects the presence of hCG in urine
or serum sample at the sensitivity of 25 mIU/mL. The test utilizes a combination of monoclonal and
polyclonal antibodies to selectively detect elevated levels of hCG in urine or serum. At the level of
claimed sensitivity, the ICON ® 25 hCG test shows no cross-reactivity interference from the structurally

related glycoprotein hormones hFSH, hLH, and hTSH at high physiological levels.
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The assay is conducted by adding urine or serum sample to the sample well of the test
device. The sample migrates via capillary action along the membrane to react with colored conjugate.
Positive samples react with the specific antibody-hCG-colored conjugate to form a colored line at the test
region of the membrane. Absence of this colored line suggests a negative result. To serve as a procedural

control, a colored line will always appear at the control line region if the test has been performed

properly.

II. Special Safety Precautions

ICON® 25 hCG Test (Urine or Serum)

n This test is for professional in vitro diagnostic use only.

L] Do not use the kit beyond the expiration date.

n The test device should remain in the sealed pouch until use.

n Observe standard guidelines for handling biological hazards.

[ Wear gloves while handling specimens. After use, dispose of gloves and other

contaminated materials appropriately in a proper biohazard container and wash hands.

Sure-Vue™ hCG Urine and Serum Control Sets

] Sure-Vue™ hCG urine and serum controls are intended to be used to monitor the
performance and accuracy of pregnancy test kits. These controls are for professional
use only.

n The use of known controls in the laboratory is invaluable. It is important to verify

testing procedures to confirm the validity of the results reported. Testing Sure-Vue™
hCG Urine and Serum Controls will provide assurance that the pregnancy test kit is
performing properly.

n Reagents in these kits contain 0.2 percent of sodium azide, which may react with lead
or copper plumbing to form potentially explosive metal azides. When disposing of
such reagents, always flush with large volumes of water to prevent azide buildup. This
reagent is harmful if swallowed. Contact with acids liberates very toxic gas. After
contact with skin, wash immediately with plenty of water.

L] Do not use the controls beyond the expiration date.
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II1. Computerization: Integrated Survey and Information System (ISIS)

The MEC-automated ISIS system captures all data and stores it electronically at Westat’s
home office in Rockville, Maryland. Access the Pregnancy QC module to enter the quality control results.
The session number, technologist ID, and run number are automatically captured; enter the kit lot number
and expiration date, and the urine and serum control lot and expiration dates. Record control results and
save them to the database. All pregnancy quality control results are immediately available electronically

at the home office. All data are backed up and stored at Westat’s home office.

Iv. Specimen Collection and Preparation

Collect a urine specimen on all SPs 6 years and older into a clean and dry plastic container
and document the collection in the urine collection module as described in Chapter 5. Perform a urine
pregnancy test on females of all person types who are aged 12-59 years and girls aged 8-11 who report
that they are menstruating when asked during the home interview. If a urine pregnancy test is positive on
any female SP aged 8-17, confirm the result using serum. If no blood is drawn, repeat the urine test.
Notify the physician of the second positive or negative confirmatory test or the inability to perform a
confirmation test using the observation function. Assay all specimens immediately and record results in

the Laboratory Pregnancy Testing module.

V. Procedure for Microscopic Examination

Not applicable.
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VL

Reagents and Supplies

A. Reagents

ICON® 25 hCG Urine/Serum test kit
Product Number 43025 (25)
Beckman Coulter

4300 N. Harbor Blvd

Fullerton, CA 92834-3100
1-800-877-6242 or 650-845-3526

[ Components

- One test device. (25) — Contains anti-hCG particles and anti-hCG coating on
the membrane.

- Disposable sample droppers - Plastic pipettes for measuring and dispensing
patient samples. (Packaged together with the test device in a white foil pouch.)

- Zip closable bag with two extra sample droppers
- Product instructions
n Storage and Stability
- Store the ICON 25 hCG test kit at 2 - 30°C, (59 - 83°F). The test device is
stable up to the expiration date printed on the sealed pouch. Keep the test

device in the sealed pouch until use. DO NOT FREEZE. Do not use beyond
expiration date. Date and initial the kit when putting it into use.

Sure-Vue™ hCG Control Sets — Urine and Serum

Sure-Vue™ hCG Control Sets — Urine
Product Number SA087413-F

Fisher Scientific Company
1-888-727-3315 (Technical assistance)

[ Components - Sure-Vue™ hCG Control Set
- Urine is a stable human urine-based material for use as a quality control

material. Use controls in the same manner as SP specimens in accordance with
the protocol provided in the Sure-Vue™ hCG Control Sets directional insert.
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Low Positive Control: Human urine containing approximately 25 mIU hCG/mL
and 0.2% sodium azide as a preservative. ( 1 x 5 mL)

High Positive Control: Human urine containing approximately 250 mlIU
hCG/mL and 0.2% sodium azide as a preservative. ( 1 x 5 mL)

Negative Control: Contains 0.2% sodium azide as a preservative. ( 1 x 5 mL)

Storage and Stability - Sure-Vue™ hCG Control Set

Store the urine control set between 2 to 8°C (35 to 46°F) at which temperatures
these controls are stable until the expiration date printed on the label.

Sure-Vue™ hCG Serum Control Set
Product Number 087712-F

Fisher Scientific Company
1-888-727-3315 (Technical assistance)

Components - Sure-Vue™ hCG Serum Control

The Sure-Vue™ hCG Serum Control is a stable human serum-based material
for use as a quality control material. Use controls in the same manner as SP
specimens in accordance with the protocol provided in the Sure-Vue™ hCG
Control Set directional insert.

Low Positive Control: Human serum containing approximately 25 mlIU
hCG/mL and 0.2% sodium azide as a preservative. ( 1 x 5 mL)

High Positive Control: Human serum containing approximately 250 mlIU
hCG/mL and 0.2% sodium azide as a preservative. ( 1 x 5 mL)

Negative Control: Contains 0.2% sodium azide as a preservative. ( 1 x 5 mL)

Storage and Stability - Sure-Vue™ hCG Serum Control

|

|

B. Supplies
[ Timer

Store the Sure-Vue™ hCG Serum Control Set between 2 to 8°C (35 to 46°F) at
which temperatures these controls are stable until the expiration date printed on
the label.
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VIL

VIIL

Calibration

Not applicable

Assay Procedure

ICON® 25 hCG Test kit

Label each test device with the preprinted label or write the SP ID on a clear section
of the test device using a felt tip pen.

Use a new transfer dropper for each specimen.

Sure-Vue™ hCG Urine and Serum Control Sets

The Sure-Vue™ urine and serum controls have their own droppers. The use of the
control droppers to add three drops of sample has been validated; do not use the ICON
25 hCG plastic pipette to add controls.

Allow controls to reach room temperature before testing. The controls are ready to
use. No dilution is required.

The controls are used in place of the specimen and should be tested according to the
ICON® 25 hCQG test procedure.

Discard the high positive urine and serum vials (250 mIU/mL).

Urine or Serum Testing Procedure

Perform the test procedure for ICON® 25 hCG Urine/Serum test at room temperature (15 -

30°C, 59 - 86°F). Before proceeding, carefully read Section XII titled “Limitations of Method: Specimen

Rejection, Interfering Substances, and Conditions.”

Bring the pouch to room temperature before opening it. Remove the test device from
the sealed pouch and use it as soon as possible.

Place the test device on a clean and level surface. Hold the dropper vertically and
transfer three full drops of urine or serum (approximately 100 pL) to the sample well
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(S) of the test device, and then start the timer. Avoid trapping air bubbles in the
sample well.

3. Wait for the red line(s) to appear. Read the results at 3 minutes when testing a urine
sample or 5 minutes when testing a serum sample. It is important that the background
is clear before the result is read.

NOTE: A low hCG concentration might result in a weak line appearing in the test region (T)
after an extended period; therefore, do not interpret the result after 3 minutes when testing a urine sample

or after 5 minutes when testing a serum sample.

IX. Reportable Range of Results

Report test results as Positive, Negative, or Invalid.

X. Quality Control

Run negative and low positive urine controls containing hCG at concentrations of 0 and 25
mlU/mL, respectively, just prior to or concurrently with the first examinee pregnancy test each exam day,
and when putting a new lot into use. Run negative and low positive serum controls with each serum

pregnancy test. The pregnancy QC module contains the following information:

| The session ID number links to the stand number, stand location, date, including day,
month, and year. The technologist ID is automatically captured.

n Kit lot number and expiration date fill in automatically from the prior QC report.
Update or manually enter this information if necessary.

n The control lot number and expiration date for both the urine and serum control fills in
automatically from the prior QC report. Update or manually enter this information if
necessary.

n The Control QC Type is either urine or serum. The default type is set as urine.

n Negative Control result.

n Positive Control result.
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CAP Proficiency Testing

For purposes of this document, proficiency testing is one method of external quality control
in which the analytical performance of a method is evaluated using specimens provided on a periodic

basis (usually every 3 months).

Participation in the College of American Pathologist (CAP) EXCEL proficiency-testing
program is part of the comprehensive quality control program. Each MEC submits results for CAP

specimens for evaluation. CAP compares the results to established values and issues a report.

CAP sends samples three times a year for qualitative serum hCG and urine hCG. Each serum
survey includes five lyophilized sera specimens and each urine survey includes 5 liquid specimens.
Handle and analyze these samples in a manner identical to SP samples. Record results on the CAP forms
and send to the address specified by CAP Surveys Program Support. Send a copy of the CAP form to the
home office at the end of the stand.
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Open the Pregnancy QC module.

Lab Subsystem

To open the pregnancy QC module, use the mouse to direct the mouse arrow to {Ultilities} in

the top menu bar, drag the arrow to {Pregnancy QC}, and left click or type [Alt] [U/u], [R/r].
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Alternatively, open the Pregnancy QC module from the heads-up screen.

1 Lab Subsystem ;lilll

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EEREEEIEE

SPID  Sample ID Status Type Gender Age Mame Process Siatus
Uc U P OZ CB B GTT HPY OR
267956 267956 sC P I 49 SMIT'' Ao 5 0 0O OO0 - - O
Urine Processing
553872 55372 BE P F 2 JofE| EeeEEesEss ® OO OO e
CET| Processing
745052 745052 sC P F 41 SMIT RV Frocessing 0 O QO O(0|0 o O
Gral Rinse Brocessing
767995 7B7995 sC P I 45  SMIT QO 0 Q|00 O
Urine Collection
784174 784174 sC P F 42 SMIT o O O 0|00 O O
Osmnlality 3
813366 513366 BE P F 30 JOHM  Hematology ] ® O O 0|0 | 0O o o]
B49425 B49426 BE P M 22 JoHn_ Befresh ® o o|o|o o
861215 861215 sC P I 47 SMITH, 47 3 O O o|O0 (0O o]
919919 919919 BE P F 20 JOHMSOM, 20F L ® O O O 0O = O O
932435 932438 BE P F 16 JOHMSOM, 16F L O 0O O OO0 8 O O
947094 947094 Cl P F 40 SMITH, 40F L c O O 0|00 o O
|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 10:48 AM
Ustart| & (& |*F Lab Subsystem 29 2N 1048 84

To access the Pregnancy QC module from the heads-up screen, use the up and down keys to
move up and down the list until the correct SP is highlighted or use the mouse to direct the mouse arrow

to the correct SP, right click, drag the mouse arrow to {Pregnancy Testing}, and left click or left click and

type [P/p].



The pregnancy QC window displays.

PQ: 410111

I | e s e
==

The pregnancy QC module automatically captures the session date and technologist ID and

assigns the run number. The module defaults to the last kit lot number, kit expiration date, Ctrl (control)

lot number, Ctrl expiration date, and the QC type - urine. Verify the existing kit lot number and expiration
date. If the lot number is incorrect, type in the new kit lot number using the keyboard’s numeric keys and
select [Tab] to progress to the Kit Expiration blank. Use the calendar to correct the Kit Expiration date. If
the screen defaults to the current Ctrl lot number, verify the existing lot number and expiration date. If the
lot number is incorrect, type in the new control lot number using the keyboard numeric keys and select
[Tab] to progress to the Ctrl Expiration blank. Use the calendar to correct either the Kit or the Ctrl

Expiration date.
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Update the Kit or Ctrl Expiration date using the calendar function.
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Type in the date using the keyboard’s numeric keys and the dd/mm/yyyy format and select
[Tab] or use the calendar to enter the date. To access the calendar, use the mouse to direct the mouse
arrow to the ellipsis and left click. To select the correct month, use the mouse to direct the mouse arrow to
the drop-down list, drag the arrow to the correct month (use the scroll bar if necessary) and left click. To
select the correct day, use the mouse to direct the mouse arrow to the correct day on the displayed month
and left click. To correct the year, use the mouse to direct the mouse arrow to up/down controls on the
spin box and toggle the year up and down. To transfer this date into the text box, use the mouse to direct
the mouse arrow to the OK button and left click; to exit the calendar function, use the mouse to direct the

mouse arrow to the Cancel button and left click.
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Select the control QC type.

P): 410111

7119000 R 3091 |
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The QC control type default is “Urine.” To change the QC type to serum or to select urine,
use the mouse to direct the mouse arrow to the drop-down list, drag the mouse arrow to either serum or
urine and left click. Alternatively, highlight the QC type text box and type [S/s] for serum or [U/u] for

urine and [Tab] to move to the result test boxes.
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Record the positive and negative control results.

P0): 410111

] | i el

To enter a result in the positive result text box, type [P/p] for “Positive,” [N/n] for
“Negative,” or [I/i] for “Invalid” or use the up and down arrow keys to toggle between the three choices:
Positive, Negative, and Invalid and select [Tab]. Alternatively, use the mouse to direct the mouse arrow to
the drop-down list, drag the mouse arrow to “Positive,” “Negative,” or “Invalid” and left click. If
“Positive” is entered, the Negative response box is highlighted. Type [Tab] to move to the negative result

text box.
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Enter a result in the negative result text box.

PO: 410111
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To enter a result in the negative result text box, type [P/p] for “Positive,” [N/n] for
“Negative,” or [I/i] for “Invalid” or use the up and down arrow keys to toggle between the three choices:
Positive, Negative, and Invalid and [Tab]. Alternatively, use the mouse to direct the mouse arrow to the

drop-down list, drag the mouse arrow to “Positive,” “Negative,” or “Invalid,” and left click.
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Save results when positive and negative controls demonstrate the expected result.

PQ: 410111

I e | e T W
e giat,

If the positive and negative controls demonstrate the expected result, use the mouse to direct
the mouse arrow to the OK button and left click to save these results and to proceed with pregnancy
testing. To cancel and exit the module without recording or saving any QC results to the database, use the
mouse to direct the mouse arrow to the Cancel button and left click. To delete the information in the
window and exit the module without recording or saving any QC results to the database, use the mouse to

direct the mouse arrow to the Delete button and left click or type [Shift] [D/d].
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Enter a comment for any result that is inconsistent with expected results. If the OK button is
selected before a comment is entered, the ERROR informational message box displays. Review the text in
this box.

] | e e e | i
=

Pregnancy (C ¥alidation

N

To close the box, use the mouse to direct the mouse arrow to the OK button and left click or

select [Enter].
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Enter a comment for any result that is inconsistent with expected results.

PO: 410111
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opened new test kit s
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Enter the appropriate comment in the “Comments” column by using the mouse to direct the
mouse arrow to the drop-down list, left click to display the choices, drag the mouse arrow to the most
appropriate choice, and left click when the correct choice is highlighted. Alternatively, use the up and

down keyboard arrows to scroll through the choices or type the first letter of the desired comment code.
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Review the comment.

P): 410111

I | e e

Review all the information in the QC window to verify its accuracy.
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Add a new QC record and repeat the control for invalid or unexpected results.

P): 410111
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Rerun or repeat the control that demonstrated the unexpected result. Add a new test line to
record the new control results. To add a new QC test line, use the mouse to direct the mouse arrow to the
Add button and left click or type [Shift] [A/a]. Record the new results. If this resolves the inconsistency,
use the mouse to direct the mouse arrow to the OK button and left click to save these results and to

proceed with pregnancy testing.

If this does not resolve the situation, repeat the procedure with a different lot of controls. If

this fails to resolve the problem, discard the entire lot of pregnancy test kits and test a new lot.
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Add a new test line each time a control is run and remember to record the serum QC each

time it is performed.

PQ: 410111

e e

I | oo e e

To add a new QC test line, use the mouse to direct the mouse arrow to the Add button and
left click or type [Shift] [A/a]. The QC Type defaults to “Urine.” Correct the control lot number and
expiration date. To change the QC type to serum, use the mouse to direct the mouse arrow to the drop-

down list, drag the mouse arrow to serum and left click.
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Record the serum control results.

P0): 410111

e
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If the positive and negative serum controls demonstrate the expected result, use the mouse to
direct the mouse arrow to the OK button and left click to save these results and to proceed with pregnancy
testing. If the positive and/or the negative serum controls fail to demonstrate the expected result(s), add a

new QC record, and repeat the control.
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X1 Interpretation of Results and Remedial Action

ICON® 25 hCG Test

Figure 1.
ICON 25 test device

Figure 2.

Positive Result

Two distinct red lines appear. One line
should be in the control region (C) and
another line should be in the test region

(T).
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Figure 3.

Negative Result

One red line appears in the control
region (C). No apparent red or pink line
appears in the test region.

oaQ oo
oaQ oo
ooao [} i u]
Figure 4.
C C Invalid Result
Control line fails to appear.
T T
hCG hCG

s©Q sQ

Positive Result:
A specimen that produces two distinct red lines is positive for the presence of hCG. One line

should be in the control region (C) and another line should be in the test region (T).
Negative Result:

A specimen that does produce a red line appears in the control region (C) or no apparent red

or pink line in the test region is negative for the presence of hCG.
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Invalid Result (any of the following):

For the test to be valid, a red line must appear in the control region (C). Insufficient sample
volume or incorrect procedural techniques are the most likely reasons for control line failure.
Review the procedure and repeat the test with a new test device. If the problem persists,

discontinue using the test kit and immediately contact the technical supervisor.

If an invalid test result occurs repeatedly, or for technical assistance, contact the Technical

Support Department, 1-800-877-6242.

Sure-Vue™ hCG Urine and Serum Control Sets

Positive Result:

The 25 mIU/mL hCG positive urine and serum controls should produce positive results.

Negative Result:

The negative urine and serum control should produce a negative result.
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XII. Record Results

Use the heads-up display and the Pregnancy Testing module to enter the results of the
ICON® 25 hCQG test kit pregnancy test result for each SP.

Use the heads-up display to access the Pregnancy Testing module. Note that the first urine
collection must be marked as verified for the pregnancy testing module to enable on the heads-up display

and on the right click menu.
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To access the Pregnancy Testing module, use the mouse to direct the mouse arrow to the
correct SP, right click, drag the mouse arrow to {Pregnancy Testing}, and left click, or left click and type
[P/p]. Alternatively, use the up and down keys to move up and down the list until the correct SP is

highlighted, right click, drag the mouse arrow to {Pregnancy Testing}, and left click, or left click and type
[P/p].
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The Pregnancy Testing window displays.

PT: 410111

The text is black for SPs who have urine collection results recorded as “Yes” or “Yes/QNS.”
The text is gray for SPs who do not have urine collection results recorded. The window lists the SP ID,

Person Name, Gender, Age, and includes a Test Results column (text box).
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Report the results for each SP as positive, negative, not done, or invalid.

PT: 410111

If the Test Result field is black or highlighted, record the result by typing [P/p] for positive,
[N/n] for negative, or [I/i] for an invalid result. Enter [N/n] not done when the test is not performed.
Alternatively, to record a result, use the mouse to direct the mouse arrow to the drop-down list, drag the
arrow to the correct choice and left click. To update the results without exiting the window, use the mouse
to direct the mouse arrow to the Save button and left click or type [ALT] [S/s]. To update the results and
exit the window, use the mouse to direct the mouse arrow to the OK button and left click or select [Enter].
To exit the module without saving any result, use the mouse to direct the mouse arrow to the Cancel
button and left click.
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Continue performing pregnancy tests and recording the results. Save the test results after
entering each positive, negative, or invalid result. To update the results without exiting the window, use
the mouse to direct the mouse arrow to the Save button and left click or type [Shift] [S/s]. To update the
results and exit the window, use the mouse to direct the mouse arrow to the OK button and left click or
select [Enter]. To exit the module without saving any result, use the mouse to direct the mouse arrow to
the Cancel button and left click.

A series of message boxes display to inform that an SP has been excluded (blocked) or is
eligible (unblocked.) After each negative result is saved to the database, an unblocking message box

displays.

oo

Unblocked

To remove the informational message box, use the mouse to direct the mouse arrow to the

OK button and left click, or select [Enter].
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As each positive result is saved to the database a blocking message displays.

Exclusion

To remove the informational message box, use the mouse to direct the mouse arrow to the

OK button and left click, or select [Enter].

6-32



If a urine pregnancy test is positive on any female SPs aged 8-17 years, confirm the result

using serum. An informational pop-up box displays as a reminder to perform the confirmation test.

Pregnancy Testing

2\

To remove the informational message box, use the mouse to direct the mouse arrow to the

OK button and left click, or select [Enter].
If no blood is drawn, repeat the urine test. Notify the physician of the second positive or

negative confirmatory test or the inability to perform a confirmation test using the observation

function.
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Access the observation function to send an observation to the physician.
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To send an observation to the physician, use the mouse to direct the mouse arrow to
{Utilities} in the top menu bar, drag the mouse arrow to {Observations} and left click or type [Alt] [U/u],
[O/o].
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Select or highlight the correct SP.
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To select or highlight an SP, drag the mouse arrow to the correct SP and left click. Verify
that the SP ID, name, and age are correct. Use the vertical scroll bar to view the complete list of SPs. To
continue, use the mouse to direct the mouse arrow to the OK button and left click or select [Enter]. To
cancel these actions and exit the observation function, use the mouse to direct the mouse arrow to the

Cancel button and left click.
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The observation text window displays.
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The observation text window contains the SP ID, name, age, and gender. Type the
observation using the keyboard’s keys. To send the observation to the physician, use the mouse to direct
the mouse arrow to the OK button and left click or select [Enter]. To cancel these actions or to exit the
observation window without entering an observation, use the mouse to direct the mouse arrow to the

Cancel button and left click.

6-36



Send an observation to report a negative serum test result on SPs aged 8-17 years.

1Lab Subsystem ;lilll

File Wiew Utiities Quality Control Reports Modules  Shipping  Window  Help

EEREEEIEE

SPID  Sample ID Status Type Gender Age Mame Process Siatus
UC U P OZ CB B GTT HPY OR

267956 267956 SC P M 49 SMITH, 49M D o 0 (o] ‘ [} ‘ o - |- O

553872 553872 BE P F 12 JOHNSONM, 12F B (o] (o] | (o] | [ ]

745052 745052  SC P F 41 SMITH, 41F M O 0O O O ‘ |0 - [0 O

TE7395 76753 prrmmm——— x| P o]

784174 78417, SPID: 953872 Mame: JOHMSOM. 12F B Age: 12 Gender: F | D O O

B13386 8133l [Ty, serum hoG test is negative. gl

849425 54942 D o]

BE1215  BB121: D o]

919918 91991 P - (O O

932433 93243 oK | Cancel [P - |O O

947094 9470597 T F F 0 SIVITTE, 307 ¢ O O U O | (9] | - |0 O
|Ready |HUP: idle | MEC Laver: 10/8/2010 | Application: 11.0.0 |  Connected to Coordinator | 10:59 AM
mstartl 6 @ I"i Lab Subsystem e@&%%% 10:59 AM

The observation window contains the SP ID, name, age, and gender. Type the observation,
“The serum hCG test is negative” using the keyboard keys. To send the observation to the physician, use
the mouse to direct the mouse arrow to the OK button and left click or select [Enter]. To cancel these
actions or to exit the observation window without entering an observation, use the mouse to direct the

mouse arrow to the Cancel button and left click.
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Send an observation to report a positive serum test result on SPs aged 8-17 years.
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The observation window contains the SP ID, name, age, and gender. Type the observation,
“The serum hCG test is positive” using the keyboard keys. To send the observation to the physician, use
the mouse to direct the mouse arrow to the OK button and left click or select [Enter]. To cancel these
actions or to exit the observation window without entering an observation, use the mouse to direct the

mouse arrow to the Cancel button and left click.
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Send an observation to report the inability to perform the serum confirmation test and to
report the results of a repeat negative urine test on female SPs aged 8-17 years.
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The observation window contains the SP ID, name, age, and gender. Type the observation,
“There is no serum available on this SP. The lab is unable to perform a serum hCG test. The repeat urine
hCG test is negative,” using the keyboard keys. To send the observation to the physician, use the mouse
to direct the mouse arrow to the OK button and left click or select [Enter]. To cancel these actions or to
exit the observation window without entering an observation, use the mouse to direct the mouse arrow to

the Cancel button and left click.
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Send an observation to report the inability to perform the serum confirmation test and to
report the results of a repeat positive urine test on female SPs aged 8-17 years.
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The observation window contains the SP ID, name, age, and gender. Type the observation,
“There is no serum available on this SP. The lab is unable to perform a serum hCG test. The repeat urine
test is positive.” using the keyboard keys. To send the observation to the physician, use the mouse to
direct the mouse arrow to the OK button and left click or select [Enter]. To cancel these actions or to exit
the observation window without entering an observation, use the mouse to direct the mouse arrow to the
Cancel button and left click.
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Send an observation to report the inability either to perform the serum confirmation test or to

repeat the urine test on female SPs aged 8-17 years.
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The observation window contains the SP ID, name, age, and gender. Type the observation,
“There is no serum or urine on this SP. The lab is unable to perform either a repeat urine or serum hCG
test.” using the keyboard keys. To send the observation to the physician, use the mouse to direct the
mouse arrow to the OK button and left click or select [Enter]. To cancel these actions or to exit the
observation window without entering an observation, use the mouse to direct the mouse arrow to the

Cancel button and left click.
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The physician reviews all observations.

s Referral Review

B R —

The physician accesses the observations using the Review in Box Details.

XIIL Limitations of Method: Specimen Rejection, Interfering Substances, and Conditions

Read the following procedural notes to ensure the best results with the ICON 25 hCG
test kit.
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ICON® 25 hCG Test

[ Dispensing Specimen — Do not reuse a test device or use a test device for multiple
patient samples or controls, as this will produce inaccurate results.

n Incubation Times — The intensity of the red color in the test line region (T) will vary
depending on the concentration of hCG present in the sample. However, neither the
qualitative value nor the rate of increase in hCG can be determined by this qualitative
test.

[ Batch Processing — If several specimens are to be tested during one run, perform each
test step for all specimens and controls at timed intervals before proceeding to the next
test step. It is recommended that no more than ten (10) test devices be run in one

batch.

[ Specimens Containing Particulate Matter — Urine samples exhibiting visible
precipitates should be centrifuged or allowed to settle to obtain a clear sample for
testing.

[ Very dilute urine samples, as indicated by a low specific gravity, may not contain

representative levels of hCG.

n False negative results may occur when the levels of hCG are below the sensitivity
level of the test.

n Very low levels of hCG (less than 50 mIL/mL) are present in urine and serum samples
shortly after implantation. However, because a significant number of first trimester
pregnancies terminate for natural reasons, a test result that is weakly positive should
be confirmed.

n A number of conditions other than pregnancy, including trophoblastic disease and
certain nontrophoblastic neoplasms including testicular tumors, prostate cancer, breast
cancer, and lung cancer, cause elevated levels of hCG. Therefore, the presence of hCG
in urine or serum should not be used to diagnose pregnancy unless these conditions
have been ruled out.

n This test provides a presumptive diagnosis for pregnancy. A physician should only
make a confirmed pregnancy diagnosis after all clinical and laboratory findings have
been evaluated.

n Negative results are expected in healthy nonpregnant women and healthy men.
Healthy pregnant women have hCG in their urine and serum samples. The amount of
hCG will vary greatly with gestational age and between individuals. Concentrations of
hCG in pregnant women are generally between 10 and 30 mIU hCG/mL in the 7-10
days following implantation or 3 weeks after the last menstrual period (LMP). During
the latter part of the first trimester of pregnancy, the hCG concentration reaches a
maximum level of greater than 100,000 mIL/mL.
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n The ICON 25 hCG test has a stated sensitivity of 25 mIU/mL and is capable of
detecting pregnancy as early as 1 day after the first missed menses.

n Do not use urine samples containing grossly hemolyzed blood since they may give
inaccurate or erratic results.

Sure-Vue™ hCG Urine and Serum Control Sets

[ These controls are formulated for use as quality control specimens in the reagent
verification of pregnancy test kits.

Accuracy, Sensitivity, and Specificity
ICON® 25 hCG Test

Accuracy

A multicenter clinical evaluation was conducted comparing the results obtained using the
ICON® 25 hCG test and another commercially available urine/serum membrane hCG test. The urine
study included 159 samples and both tests identified 88 negative and 71 positive results. The serum study
included 73 samples and both assays identified 51 negative and 21 positive and 1 inconclusive result. The
results demonstrated a 100 percent overall agreement (for an accuracy of >99%) of the ICON® 25 hCG

test when compared to the other urine/serum membrane hCG test.

Commercially Available Test

+ -
ICON® 25 hCG + 71 0
Urine
- 0 88
Commercially Available Test
+ -
ICON® 25 hCG + 21 0
Serum
- 0 51
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Sensitivity

n The ICON® 25 hCG test detects hCG at concentrations of 25 mIU hCG/mL or
greater. The test has been standardized to the W.H.O. Third International Standard.
The addition of 300 mIU/mL of luteinizing hormone, (LH), 1000 mIU/mL of follicle
stimulating hormone (FSH), and 1000 mIU/mL of thyroid stimulating hormone (TSH)
to negative (0 mIU/mL hCG) urine/serum specimens and to positive (25mIU/mL
hCG) urine/serum specimens did not exhibit cross-reactivity in the assay.

Specificity

n The following potentially interfering substances were added to hCG negative and
positive samples.

[ ] None of the substances at the concentrations tested interfered in the test.

Interfering Substances

Substance Added Concentration
Acetaminophen 20 mg/dL
Ascorbic Acid 20 mg/dL
Caffeine 20 mg/dL
Gentisic Acid 20 mg/dL
Acetylsalicylic Acid 20 mg/dL
Atropine 20 mg/dL
Bilirubin (serum) 40 mg/dL
Glucose 2 g/dL
Hemoglobin 1 mg/dL
Bilirubin (Urine) 2 mg/dL
Triglycerides 1200 mg/dL

Sure-Vue™ hCG Urine and Serum Controls

These controls have been designed to produce correct results in pregnancy test kits. These

controls have been tested with the ICON® 25 hCG test and were found to produce satisfactory results.

XIV.

Reference Ranges

Not applicable.

6-45



XV. Action Limits

Not applicable.

XVIL Specimen Storage and Handling During Testing

Serum

Serum is required; do not use plasma. Specimens may be stored for 48 hours at 2°C - 8°C
(36°F - 46°F) before testing. Specimens held for longer times should be frozen at -20°C (-4°F) before
testing. Bring all specimens to room temperature before beginning the assay procedure and mix before
testing. Use clear nonhemolyzed samples when possible.

Urine

A urine sample must be collected in a clean and dry container. Centrifuge very turbid urine
specimens at 2500 RPM for 5 minutes before use. Do not shake or disturb specimens containing
particulate matter, such as salts that have settled out of solution; pipette samples from the clear
supernatant of such specimens.

XVIL. Alternative Method for Performing Test or Storing Specimens if Test System Fails

There is no alternative method for testing.

XVIIL Test Results Reporting System Protocol for Reporting Action Limits

Not applicable.
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XIX. Specimen Accountability and Tracking

All records, including QA/QC data are maintained for 6 years. Use only numerical

1dentifiers for SP results.

XX. Quality Control Summary Statistics and Graphs

Quality control reports are monitored by stand and maintained for 6 years.

XXI. References
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7. COMPLETE BLOOD COUNT (CBC)

Introduction

Perform a complete blood count (CBC) in duplicate on all Sample Persons (SPs) aged 1 and older.
Perform the CBC on the Coulter® HMX. Run a CBC on the SP’s EDTA blood tubes.

The three Coulter HMXs serial numbers and system IDs are:

HMX #1 Serial # AK04024 System ID # 495616
HMX #2 Serial # AJ47275 System ID # 495613
HMX #3 Serial #AK 04023 System ID # 493955
L. Purpose and Principle of Test

CBC Analysis

The Coulter® method accurately counts and sizes cells by detecting and measuring changes in
electrical resistance when a particle (such as a cell) in a conductive liquid passes through a small

aperture.

Each cell suspended in a conductive liquid (diluent) acts as an insulator. As each cell goes
through the aperture, it momentarily increases the resistance of the electrical path between the
submerged electrodes on either side of the aperture. This causes a measurable electronic pulse.
For counting, the vacuum used to pull the diluted suspension of cells through the aperture must be

at a regulated volume.

The number of pulses correlates to the number of particles. The height of the electrical pulse is

proportional to the cell volume.

Differential Analysis
As the sample, prepared for differential analysis, streams through the flow cell these three
measurements occur simultaneously on each individual white cell to classify it:
= Low-frequency current measures volume.
= High-frequency current senses cellular internal content through measuring changes in
conductivity.
= Light from the laser bouncing off the individual WBC cells characterizes cellular surface,

shape, and reflectivity.
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The Coulter HMX Hematology Analyzer is a quantitative, automated hematology analyzer and
leukocyte differential cell counter for in vitro diagnostic use in clinical laboratories. The purpose
of the HMX Hematology Analyzer is to separate the normal participant, with all normal system-
generated parameters, from the participant who needs additional studies. These studies include
further measurements of cell size and cell distribution, biochemical investigation, or any other

test that helps diagnose the abnormality.

Exhibit 7-1. The HMX hematology analyzer

tain Unit

A N

Gomputar LGD Dizplay

Graphie Printer

i —

The HMX measures these parameters in whole blood:

Cell Parameter Measured Pulse size Reported Units
Wavelength
Calculation

WBC White Blood Cell Count ~ WBC bath >35fL nx 10’ cells/pL

This is the number of
leukocytes measured
directly, multiplied by
the calibration constant,
and expressed as:

n x 10° cells/pL

RBC Red Blood Cell Count RBC bath 36 to 360 fL n x 10° cells/pL

This is the number of
erythrocytes measured
directly, multiplied by
the calibration constant,
and expressed as:

n x 10° cells/pL

7-4



Cell Parameter Measured Pulse size Reported Units
Wavelength
Calculation
Hgb Hemoglobin WBC bath 525 nm g/dL
Concentration
Weight (mass) of
hemoglobin determined
from the degree of
absorbance found
through photocurrent
transmittance is:
Hgb igidl) = Comstant » log,, Ii%:ﬁ
Hct Hematocrit Computed RBC x MCV/10 % percent

This is the relative
volume of packed
erythrocytes to whole
blood, computed as:
Hct (%) = RBC x
CV/10
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Cell

Parameter Measured

Pulse size
Wavelength
Calculation

Reported Units

MCV

Mean Cell Volume
RBC

This is the average histogram

volume of individual
erythrocytes derived
from the RBC
histogram. The
system:
= Multiplies the
number of
RBCs in each
channel by the
size of the
RBCs in that
channel.
=  Adds the
products of
each channel
between 36 fL
and 360 fL.
= Divides that
sum by the
total number
of RBCs
between 36 fL
and 360 fL.
= Multiplies by
a calibration
constant and
expresses MCV
in femtoliters.

Derived from

# x size of RBC/
Total RBC

MCH

Mean Cell Hemoglobin ~ Computer

This is the weight of
hemoglobin in the
average erythrocyte
count, computed as:
Hgb/RBC x 10

Hgb/RBC x 10

pg
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Cell

Parameter Measured

Pulse size
Wavelength
Calculation

Reported Units

MCHC

Mean Cell Hemoglobin Computed
Concentration

This is the average
weight of hemoglobin in
a measured dilution,
computed as:

Hgb/Hct x 100

Hgb/Hct x 100

g/dL

Red Cell Distribution Derived from
Width RBC

RDW represents the histogram

size distribution spread
of the erythrocyte
population derived from
the RBC histogram. It is
the coefficient of
variation (CV),
expressed in percent, of
the RBC size
distribution.

CV expressed in %
of the RBC size
distribution

% percent

Plt

Platelet Count RBC bath

This is the number of
thrombocytes derived
from the PIt histogram
and multiplied by a
calibration constant.
This number is
expressed as:

nx 10° cells/pL

2t020fL

nx 10’ cells/uL

MPV

Mean Platelet Volume Derived from

MPV is the average Pt histogram

volume of individual
platelets derived from
the Plt histogram. It
represents the mean
volume of the Plt
population under the
fitted PIt curve
multiplied by a
calibration constant, and
expressed in femtoliters.

Mean volume of PIt
population under the
fitted curve x
constant

fL
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Cell Parameter Measured Pulse size Reported Units
Wavelength
Calculation
NE% Neutrophil Percent Derived from  # cells inside NE % percent
scatterplot area/# cells inside
The percentages of total cell area x 100
leukocytes from each
category are derived
from the scatterplot.
NE # Neutrophil Number Absolute NE%/100 x WBC 10° cells/pL
The absolute numbers number count
of leukocytes in each
category are computed
from the WBC count
and the differential
percentage parameters.
LY% Lymphocyte Percent Derived from  # cells inside LY % percent
scatterplot area/# cells inside
The percentages of total cell area x 100
leukocytes from each
category are derived
from the scatterplot.
LY# Lymphocyte Number Absolute Ly%/100 x WBC 10° cells/uL
The absolute numbers number count
of leukocytes in each
category are computed
from the WBC count
and the differential
percentage parameters.
MO% Monocyte Percent Derived from  # cells inside MO % percent
scatterplot area/# cells inside
The percentages of total cell area x 100
leukocytes from each
category are derived
from the scatterplot.
MO# Monocyte Number Absolute MO%/100 x WBC 10° cells/pL
number count

The absolute numbers
of leukocytes in each
category are computed
from the WBC count
and the differential
percentage parameters.
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Cell Parameter Measured Pulse size Reported Units

Wavelength
Calculation
EO% Eosinophil Percent Derived from  # cells inside EO % percent
scatterplot area/# cells inside

The percentages of
leukocytes from each
category are derived
from the scatterplot.

EO# Eosinophil Number Absolute EO0%/100 x WBC 10° cells/uL
number count

total cell area x 100

The absolute numbers
of leukocytes in each
category are computed
from the WBC count
and the differential
percentage parameters.

BA% Basophil Percent Derived from  # cells inside BA % percent
scatterplot area/# cells inside

The percentages of total cell area x 100

leukocytes from each
category are derived
from the scatterplot.

BA# Basophil Number Absolute BA%/100 x WBC 10° cells/uL
number count

The absolute numbers
of leukocytes in each
category are computed
from the WBC count
and the differential
percentage parameters.

*PDW -- Platelet Distribution Width and Pct -- Platelet Crit are NOT for diagnostic use and do
not print. Coulter uses the value for PDW as an internal check on the reported platelet

parameters, Pct and MPV.

Methodology: The methods used to derive CBC parameters are based on the Coulter® method of
counting and sizing, in combination with an automatic diluting and mixing device for sample
processing, and a single beam photometer for hemoglobinometry. The WBC differential uses VCS
technology. Analysis and classification of WBCs use three simultaneous measurements of individual
cell volume (V), high frequency conductivity (C), and laser light scatter (S). The scattergram plots

the cells based upon the measurements of these three parameters.
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A. Access Screen

The Access screen provides quick access to the most commonly used areas of the software.
It is the first screen to appear after a system reset or power up. If you go to any of these areas
using the Access screen, you will automatically return to the Access screen upon exit. The

Access screen is also available from the Main Menu by using the F1 key.

COOLTEA {F] el EENMATOLOGY ANALTEER

Fl Fi Fi
LUK LUK
SAMFLES COETROLS CLEAN
Fa FI Fe F?
DATA EASE ROST MATE
STERY KIRNLIET BORFLIET MENT
12/z8/9% 10:14 oFr omsf e ech oef xef wctd mend o} | SELECT FUNCTION
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B. Software Menu Tree

The Main Menu consists of the four items listed across the top of the menu tree:

Sample Analysis, Controls, Diluter Functions, and Special Functions.

1 I 11 I
I i i 0 AN corbicad mecm dling i sitip b Aparhas T
Foum S gaw Comal B Frme FmgE ] ] morpos — 1 [
mﬂlﬂib m«m mh E — mb—u [T [—— -E:P:rmlnlu
o e ikt Er i | B
e T
= e,
=1
fhas | | Betatly LR Ling ke i
iCurat K8 i i oy | FrabaWuh
W08 R e CBC Culbariion B
ety K Esin: Calkarion fuciwn | Bicad Drtecir DATRY
P8 Froem B Sarcien e — a"""n:“
BNEPLE MDDET
F2 ETAAT FEIMASY
M1 EECORDAEY
: EENL =
| Cerauoer L -
7 LR nia
" FmE m'r o FwgEn
n e mc.t::r-
mh_g — s | EcrwniLakah
FENC Funrw e Sarier
St i changatEC # costinem ped fress
.Hl'wﬂﬂ'dtu'“lllﬂl i | Reiian by
Cmrirrd wr v —— Locriins st
F2 E DA bul W —kﬂlu‘:mlnlp =7 Fiuricihe it
F1 AP PRIECES Ve T3 e _J rep—
H E': EII e — ml.r-au-
L5 Dubrs Soat
M Hoet DT [-m‘:““mlln
L nlﬂlfﬂﬂﬂ Fistn e
r W
m = pin )
FIZ Color sosan pnt nﬁ‘alfﬂnl
I
spicbray
Eonphicn dptiara
izl Priviar
Faen
1
Corwrms — Corigeumr Ddraany
|
e FWAFID
ke - )
P
i Hard

7-11



C. Run Sample Screen Options

[FZ] optnz:

Description of Run Screen Options

F2 XB:

ON N=2

IN

Turns XB ON and OFF. N is the number of
samples stored in the current batch. Also displays
the status of the last completed batch (IN or OUT).

F3 CAP PIERCER 10mm-13mm

Alternate between this and 16mm. Select the
correct carousel slot based on the size of the tube
you run.

F4 DB: ON

Turns the data base ON and OFF. Default setting is
ON.

F5 Print: NONE

Sets the automatic printing of samples to the
graphic printer. Choose between NONE,
NORMALS, ABNORMALS, or ALL. Default
setting is NONE.

F6 Host: OFF

Turns the automatic host transmission ON and
OFF. Default setting is OFF.

F7 Display only: OFF

If ON, then XB, DB, and HOST turn OFF. Default
setting is OFF.

F8 Operator: OPR

Enter up to three alphanumeric characters for an
Operator ID. Default setting is OPR.

F11 B&W screen print

Initiates a large black and white screen print of the
current sample.

F12 Color screen print

Initiates a large color screen print of the current
sample if your printer can print in color.

NOTE: After a system reset, these options return to their default settings. Be sure to set

them up again according to your laboratory’s protocol before running patient samples.

NOTE: Print, Host, and Operator can also be set up from the Main Menu using

[F5]-Options.
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D. Status Line

The status line at the bottom of your screen indicates the current operating status of the

HMX Hematology Analyzer.

Symbol Refers to N N2 Red Yellow White
DMS Data Connected Not Not DMS DMS
Management | to Analyzer. connected to | communicating | busy or is OK.
0 System Analyzer. | with Analyzer. | receiving
data.
PR Graphics Autoprint is Autoprintis | Printer is off- Printeris | Printer and
8% Printer setto ALL, setto line, or printer is | printing. | DMS are
ABNORMALS, | NONE. out of paper. connected.
or NORMALS.
HC Host Auto Auto Not connected | Sending | Hostand
™ Computer transmission transmission | to host. data to DMS are
ON. OFF. host connected.
computer.
DB Data Base Store is Store is Data Baseisnot | Data Base | Data Base
N ON. OFF. functional. is storing | is OK.
System stops. data.
Reset the system
and rerun last 2
samples.
XB Xpg Analysis | XBis ON. XBis OFF. | Lastcompleted | N/A Last
8% batch was OUT. completed
batch
was IN.
WL Worklist Preassigned No Three The Worklist
8% entries pending | preassigned | consecutiveor | Worklist | is OK.
on Worklist. entries on 10 total error is full.
Worklist. messages are in | (There are
the status field. | 300
preassigned
samples.)
HWL Host Worklist | Preassigned No Host Worklist DMSis Host
8% entries pending | preassigned | is full. receiving | Worklist
on the Host entries on preassigned | is OK.
Worklist. Worklist. samples
from the
host
computer.
QC Quality Auto-Stop is Auto-Stop | Last control run | Receiving | Results of
0 Control ON. is OFF. had an error acontrol | last control
message. run. run are OK.

*Changes to MA for manual printing, BA for batch printing, and AU for auto-printing.
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IL.

111

Iv.

Special Safety Precautions

All specimens may be potentially positive for infectious agents including HIV and the hepatitis B
and C viruses. Observe universal precautions. It is mandatory to wear gloves and lab coat when
handling all human blood products and Coulter® controls. Wear safety glasses whenever
operating the instrument in SECONDARY mode. Dispose of all biological samples in a
biohazard container and wipe down all work surfaces with 10% bleach solution at the end of each

session.

The mobile examination center (MEC) Working Safely with Hazardous Chemicals manual

contains all Coulter material safety data sheets (MSDS).

Computerization: Integrated Survey and Information System (ISIS)

The HMX Data Management System (DMS) transmits individual SP results to the MEC
automated ISIS system. Review all SP results at the Coulter DMS monitor. The hematology
module in the laboratory application automatically receives the results or transmits them
manually to the hematology module. The Ilaboratory application evaluates the data for
completeness and accuracy. The final decision to accept or reject a result is the responsibility of

the medical technologist.

All data are backed up and stored at Westat’s home office.

Specimen Collection and Preparation
A. Specimen Collection
1. The phlebotomist collects a 3 or 4-mL K; EDTA tube on all SP’s aged 1+

following established venipuncture protocol and procedures. (A 1-2% dilution
effect occurs in this liquid EDTA tube.)
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2. Sample volume is 185uLl of whole blood in the closed-vial mode. The minimum
sample volume per tube in the closed-vial mode is 1-mL with the proper
proportion of blood to anticoagulant.

B. Specimen Preparation

1. The blood specimen-processing technologist initially processes the tube by
taking off whole blood for various tests. The blood specimen-processing
technologist places the specimen on a rocker until the hematology technologist
can perform the CBC. Run the CBC as soon as possible; there is no requirement
to wait any length of time between drawing the blood and running the CBC.

Procedure for Microscopic Examination

Not Applicable - Do not prepare differential microscopic slides.

Reagents and Supplies

The HMX DMS stores and maintains the lot numbers and expiration dates.

A. Reagents, Controls, and Calibrators

1. Isoton III® (diluent) — PN 8546733 (20 L) — an isotonic electrolyte
L] Dilutes the whole-blood samples.
n Stabilizes cell membranes for accurate counting and sizing.
] Conducts aperture current.
[ Carries and focuses the sample stream in the flow cell to enable the WBC

differential measurements.
L] Rinses the system between samples.

n Expires on expiration date printed on container.
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COULTER CLENZ® — PN 8546931 (10L) — a cleaning agent that cleans and
rinses the internal surfaces of the Diluter components. Daily use prevents protein

buildup and eliminates routine aperture bleaching.

n Expires 90 days after being opened and installed on the instrument.

LYSE S® III — PN 8546983 (1L diff lytic reagent is a lytic reagent used for the
CBC mode.)

L] Rapidly lyses erythrocytes (RBCs), freeing hemoglobin (Hgb), and
reducing the size of cellular debris to a level that does not interfere with
the leukocyte (WBC) count.

n Causes a substantial conversion of the Hgb to a stable pigment, the
absorbance of which is directly proportional to the Hgb concentration over
the clinical range.

n NOTE: If you use LYSE S III diff lytic reagent you must use ISOTON III
diluent.

n Expires 60 days after being opened and installed on the instrument.

HMX Pak®-PN 8547166 — The HMX Pak contains the PAK LYSE
(Erythrolyse™ 1II erythrocyte Iytic reagent) and the PAK PRESERVE

(StabiLyse™ leukocyte preservative) used for the differential measurement.

[ The PAK LYSE (also called the diff lytic reagent), while maintaining
leukocytes (WBCs) in near-native state.

n The PAK PRESERVE preserves the leukocytes (WBCs) in near-native
state. It allows the leukocytes to be differentiated into their subpopulations
through the volume, conductivity, and light-scatter measurements.

n Expires 60 days after being opened and installed on the instrument.
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Latron® Controls — PN 7547116 (5 x 16-mL)

n LATRON control monitors the performance of the volume, conductivity,
and light scatter measurements.

L] Expires 30 days after being opened.

Latron® Primer — PN 7546915 (5 x 16-mL)

n LATRON™ primer prepares the tubing and instrument components for the
LATRON control.
L] Expires 30 days after being opened.

5C® Cell Controls Tri Pack contains Normal, Abnormal I, Abnormal II — PN
7547001 (9 x 3.3-mL)

[ COULTER 5C® cell control monitors the CBC and differential
parameters.

L] Expires 13 days or 13 events after being opened.

Calibration S-CAL® — PN 7546808 (2 x 6-mL)

L] Use at the start of each stand.

n The S-CAL® calibrator kit calibrates Primary mode CBC parameters and
is an acceptable alternative to the whole-blood reference method of
calibration.

L] Expires 1 hour after being opened.

5C® Cell Control Normal — PN 7546923 (9 x 3.3-mL)

n Use when calibrating with S-CAL for reproducibility study.
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10. Lin-C — PN 6605374

n LIN-C® linearity control verifies the reportable range of the instrument’s
CBC parameters.
Supplies
1. 3-mL K, EDTA Becton Dickinson Hemogard Vacutainer® tube (367856)
2. 4-mL K, EDTA Becton Dickinson Hemogard Vacutainer® tube (367861)
3. Tube rocker
4, Bleach, 5.25% Sodium Hypochlorite
5. Bottled distilled water
6. Three 30-mL plastic containers with lid
7. Two 1-liter containers with lid
8. Plastic squirt bottle
9. Cotton gauze pads

10. Three-hole paper punch

11. Notebook

12. Flashlight

13. 10-mL syringe with plastic tubing

14. Precision screwdriver set

15. Distilled water bottle

16. Disposable lab jacket — 48 inches long

17. Diskettes
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C. Notes

1. If reagents become frozen in transit, mix thoroughly by inversion and let bubbles

settle before use.

2. To avoid electrical interference, do not place reagents on or near electric cords or

lines.

VIL Calibration

S-CAL® (PN 7546808 - 2 x 6-mL) — The S-CAL® calibrator kit determines the adjustment factors for
the calibration of the Coulter® HMX. Calibration is a procedure to standardize the instrument by
determining its deviation from calibration references and to apply any necessary correction factors.
Perform calibration in the close-vial mode at ambient room temperature range (16-32°C, 60-90°F), using

S-CAL® as an alternative to whole blood.

A. Perform Calibration

n At the start of each stand, before you begin analyzing samples;
n After you replace any component dealing with dilution preparation, such as the
BSV primary measurement, such as an aperture; and

[ If your Beckman Coulter Representative suggests you calibrate.

B. Verify the Calibration of your Instrument

n If controls show unusual trends or are outside limits; and
[ When room temperature varies more than 10°F (5.5°C) from the room temperature

during the last calibration.

Principle — The HMX uses the S-CAL® kit that requires a calibrator to convert electronic
measurements of each sample into accurate results expressed in clinical terms. S-CAL®
calibrates the WBC, RBC, Hgb, PIt, and MPV parameters. It is a stabilized human-

blood preparation. S-CAL® is an acceptable alternative to whole blood calibration.
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The calibration procedure uses replicate measurements of S-CAL® calibrator.
The S-CAL® divides the average result into the calibrator Assigned Value to
give the Adjustment Factor. Then, it obtains and adjusts an instrument reading

according to the Adjustment Factor.

Hct, MCH, MCHC, RDW, and the DIFF parameters do not require calibration.

Reagents — S-CAL® consists of treated, stabilized, human erythrocytes and
platelet sized components in an isotonic bacteriostatic medium. Fixed

erythrocytes simulate leukocytes.

Materials required — Before calibrating, assemble the following materials:

S-CAL® kit containing two 6-mL vials of S-CAL® calibrator.

Storage, handling, and stability — Sealed vials are stable through the expiration
date when stored at 2-8°C (35-46°F). Open vials are stable for 1 hour.

Potential biohazard — Each human donor used in preparation of this material was
tested by an FDA-approved method for the presence of the antibodies to Human
Immunodeficiency Virus (HIV-1 and HIV-2) and Hepatitis C (HCV), as well as
for hepatitis B surface antigen, and found to be negative (were not repeatedly
reactive). Handle these reagents at Biosafety Level 2 because no test method can

offer complete assurance that these and other infectious agents are absent.

This product contains <0.1% Sodium Azide. Sodium Azide preservative may
form explosive compounds in metal drain lines. Discard this product in

biohazardous waste containers.

Indications of instability or deterioration — Inability to obtain expected values in
the absence of known instrument problems or gross hemolysis (darkly-colored
supernatant) is indicative of product deterioration. However, a slight pink color
to the supernatant is normal and should not be confused with deterioration of the

product.
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C. Pre-calibration, Reproducibility, and Carryover Check

Perform a calibration after the instrument has been “cleaned” for at least 30 minutes. From
the Access screen, press [F3] Clean.

1. Pre-calibration procedure

Bleach the aspiration system using the Clean Needle procedure.

a) Prepare a fresh bleach solution. Put 1-mL bleach and 1-mL distilled

water into 5-mL lavender top Vacutainer® tube.

b) Stop the system before it performs the Clean Needle procedure. If status
message is not Select Function or Compressor Off, go to SAMPLE
ANALYSIS, RUN SAMPLE, [F3], Run. Press [F9] Stop.

c) Select SPECIAL FUNCTIONS, DIAGNOSTICS, OPERATOR
OPTIONS, FLUIDIC TESTS, and CLEAN NEEDLE. Press [Enter]
and follow the screen instructions. Wait for green light before placing

tube into the carousel.

To rinse the system, perform daily Start Up. Select DILUTOR FUNCTIONS;
START UP [Enter].

Run 5C® cell controls.
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Reproducibility check

a)

b)

Select SAMPLE ANALYSIS, RUN SAMPLES. Press [Enter]. Select
[F5] to access options. Change [F5] Print: to none and [F6] Host to Off.

Use an unopened, normal-level, SC® cell control for reproducibility
studies. Label the control vial with date and initial. Use of expired

controls for this procedure is acceptable.

Select SPECIAL FUNCTIONS, CALIBRATION, REPRO-
DUCIBILITY [Enter].

Is Sample Mode? displayed? If YES, go to step 3. If NO, press [F9] Stop.

Press [F6]. Press space bar to turn the DIFF ON. Press [Enter]. Press [F2]
START PRIMARY.

Does the following message appear? “MODE REQUIRES EXISTING
RUNS TO BE DELETED. ARE YOU SURE?: NO.” If the message
appears, press the space bar to answer “YES.” Press [Enter]. This deletes
the old data.

If there are runs present in the table and the message does not appear,
press [F8] Delete. Press the space bar to answer “YES.” Press [Enter].
This deletes the old data.

D Follow the directions listed in Section X for preparation and

mixing the 5SC® cell control.

2) Cycle the sample 11 times. Do not use the barcode reader. Mix
gently before each cycle. Insert the tube into the carousel when
the green light appears. The first sample is automatically marked

DEL and its results are not included in the calculations.
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2

3)

4)

Notes

(1

2

3)

Check the results. Verify the average %CV does not exceed
these limits:

L] WBC  2.5%

] RBC 2.0%

] Hgb 1.5%

] MCV  2.0%

L] Plt 5.0%

] MPV  3.0%

Check the low to high difference (bottom line, right side) for the
diff parameters with these limits:

L] LY% <438

] MO% <3.2

] NE%  <4.8

] EO% <1.6

] BA% <1.6

If the results are outside the limits, call the Beckman Coulter®

representative.

Press [F4] to print the screen for the logbook. Press [F3] Run
[F9] STOP. Press [Esc]. Proceed with a Carryover Check.

Be sure the PRI is on the status line before starting the
reproducibility study.

Be sure to delete any data on the Reproducibility screen before

starting a new study.

On the Reproducibility screen, use the %CV line for CBC
parameters only and the Diff line for the DIFF parameters only.
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Carryover check (Draw two 4-mL EDTA tubes of normal blood.)

a) Select SPECIAL FUNCTIONS, CALIBRATION,
CARRYOVER. Press [F2] START PRIMARY. Does the following
message appear? “MODE REQUIRES EXISTING RUNS TO BE
DELETED. ARE YOU SURE?: NO.” If the message appears, press the

space bar to answer “Yes.” Press [Enter]. This deletes the old data.

(D) Use a routine 4-mL Vacutainer® EDTA for the carryover check

clean vials. Fill three separate vials with diluent, then cap.

2) Follow the screen directions. Cycle two vials of normal blood

and three vials of diluent. Do not use the barcode reader. Insert

the tube into the carousel when the green light appears.

3) Check the lower right corner of the screen for CARRYOVER
ACCEPTABLE. If the result is not acceptable and the H flags

appear next to the carryover value results, repeat the procedure.

If results are still OUT, call the Beckman Coulter®

representative.

4) Press [F4] to print the carryover screen for the logbook. Press

[F9] to return to the main menu.

b) Notes

(D Choose a sample with a WBC count of 10,000 = 1,000 if

possible. All other parameters should be within normal ranges.

2) Ignore count period (CP) voteouts on diluent runs.

3) Percent carryover is calculated by the formula.

4) 1st diluent sample - 3rd diluent sample x 100 = % carryover

2nd sample.
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CBC Calibration with S-CAL® Calibrator

Discard the Calibrator Disks from the S-Cal Calibrator Kit. Locate the hard copy Table of
Expected Results that contains 5 gray boxes labeled 1 through 5. Locate box 2 where it
lists ISOTON III, Isoton 3E or LH Series Diluent / Lyse S II diff Lytic
Reagent------------- HMX system. Locate the corresponding gray #2 box in the table.

Take the S-CAL® calibrator from the refrigerator. Remove one vial of S-Cal from the
kit. Return the unopened second vial to the refrigerator. Let the vial warm to ambient

temperature for 15 minutes. Meanwhile, continue with the following steps:

1. Select Special Functions = Calibration > CBC Calibration. Press [F2] Start
Primary. Delete any data in the table by pressing [F8]. Press the space bar to

answer “YES.” Press [Enter].
2. Prepare the CBC calibration screen.
a) Enter the S-CAL® calibrator assigned values from the Table of Expected

Results on the package insert on the REF: VALUES line. The Hct is not

calibrated although the value is listed on the package insert.

b) Enter the expiration date and the lot number.
3. Prepare and cycle the calibrator.
a) Mix by hand as follows: Roll the tube slowly between the palms of the

hands eight times in an upright position. Invert the tube and slowly roll it
again eight times. Gently invert the tube eight times. Repeat these actions

again.
b) Determine that all cells are uniformly distributed by inspecting the vial

contents. If the cells are not totally distributed, repeat the mixing

procedure.
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d)

Cycle the first cap-pierceable calibrator 11 times. Do not use the barcode
reader. Invert the vial and mix the S-CAL® calibrator before each cycle.
Insert the tube into the carousel when the green light appears. The first
sample is automatically marked DEL and its results are not included in

the calculations.

After the cycles are complete, press [F4] Print to print the screen for the

logbook. Press [F3] Run, [F9] Stop. Press [Esc].

Assess the run.

a)

b)

Check for trending. If trending is present, stop and contact a Coulter®

representative.

Check the %CV values against these precision %CV limits. If any

parameter exceeds the limit, STOP and contact a Coulter®

representative.

Parameter Precision (CV%)
WBC <2.5
RBC <2.0
Hgb <1.5
MCV <2.0
Plt <5.0
MPV <3.0
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c)

d)

Determine which calibration factors (if any) should be changed by
checking the FAC%DIFF and DELTA DIFF values against these ranges.

NOTE: Disregard minus signs. The values are absolute numbers.

Parameter Calibrate if Calibrate if

FAC%DIFF is: DELTA DIFF is:

WBC >1.25 and <5.00 >(.10 and <0.40
RBC >(0.70 and <2.00 >0.03 and <0.09
Hgb >(.78 and <3.00 >(.10 and <0.40
MCV >1.18 and <2.50 >1.00 and <2.00
Plt >2.70 and <9.00 >6.00 and <20.00
MPV >5.00 and <20.00 >0.50 and <2.00

If both the FAC%DIFF and DELTA DIFF values of a parameter fall
below their lower limits, that parameter does not need to be calibrated.
NOTE: If all parameter values fall below the lower limits of both ranges,

you are finished. Resume normal operation. Press [F4] to print the screen

for the logbook.

If either the FAC%DIFF or DELTA DIFF value of a parameter exceeds
its upper limit, STOP. There could be an instrument problem. Call your

Beckman Coulter Representative.

If either the FAC%DIFF or DELTA DIFF value of a parameter falls
between its lower and upper limits, that parameter should be calibrated.

Continue with step 5 (below).

Verify calibration.

a)

Determine which calibration factors to change. Check the FAC % DIFF
and DELTA DIFF values against these ranges.

7-27



b)

d)

Calibrate if Calibrate if

Parameter FACY%DIFF is: DELTA DIFF is:
WBC >1.25 but <5.00 >0.10 but <0.40
RBC >0.70 but <2.00 >0.03 but <0.09
Hgb >0.78 but <3.00 >0.10 but <0.40
MCV >1.18 but <2.50 >1.00 but <2.00

Plt >2.70 but <9.00 >6.0 but <20.0
MPV >5.00 but <20.00 >0.50 but <2.00

Is Select Function displayed? If NO, press [F3] Run [F9] Stop [Esc]. If
YES, Press [F5] Optns. Choose SELECT PARAMETERS. Use the
space bar to select YES for parameters that need adjusting, NO for

others. Press [Esc].

Select TRANSMIT FACTORS. The following message appears:
“WARNING - DATA WILL BE CLEARED AFTER TRANSMISSION.
DO YOU WANT TO PRINT DATA? Y/N” If you did not print the
Calibration screen press [Y]. Select [N] if the values have already been

printed.

Press [F4] Print to print this final calibration screen for the logbook. It

reflects the new calibration factors for parameters you adjusted.

Verify calibration by cycling the 5C cell controls in the primary mode. If
any of the control level’s results are outside the expected range, run a
second sample of the control. If the second sample is also outside of the

expected range, call your Beckman Coulter representative.

Calibration terms and formulas

a)

MEAN

n The average of the 10 S-CAL calibrator runs
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b)

d)

NEW CAL FAC

[ The calibration factor needed to obtain the S-CAL Calibrator
Reference value. The instrument calculates and displays it whether

or not it needs to be changed.

[ Reference Value x Old Cal Factor = NEW CAL FAC
S-CAL mean value (n=10)

OLD CAL FAC

n The current calibration factor

%CV

n Indicates the reproducibility of the S-CAL calibrator run. Check to
ensure that the data being used are valid when making decisions to
recalibrate or not.

FAC % DIFF

] The difference between the OLD CAL FAC and the NEW CAL

FAC expressed as a percentage.

n NEW CAL FAC - OLD CAL FAC x 100 = FAC %DIFF

OLD CAL FAC

DELTA DIFF

[ The absolute difference between the reference value and the S-
CAL calibrator MEAN.
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VIIL

g)  REF VALUES

n The assigned value for each parameter.

Assay Procedure

A. Run Start Up at the Beginning of the First Session Each Operational Day

Leave the instrument on and operate the HMX with all panels closed. Check to
make sure the date and time displayed are correct. To set date and time select
Special Functions, Set Up, System Set Up, Set Date/Time. Move the cursor
and enter the correct date or time and press [Enter] or the arrow keys. Press [F10]

to save and exit.

Are Start Up results already displayed as the result of a Clean cycle?

a) If No, go to step 2.

b) If Yes, go to step 3.

NOTE: The Clean cycle consists of 30 minutes in Shut Down followed by an
automatic Start Up.

To begin Start Up, select Diluter Functions, and Start Up. Press [Enter]. Follow

the instructions on the screen.

After Start Up is complete, evaluate the display. Expired reagents and failed
checks appear in red. Press [F2] to view detailed results. Make sure the
Background and other Start Up results are within limits. Results automatically

print. Results outside limits turn red. File in the logbook.
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Review and verify sample analysis set up.

a) Select Sample Analysis, Run Samples [Enter]. Press [F5] for options.

Press the corresponding function key to enter specific options.

Fi XEB: oM N=2 IN

Fl  CAP PIERCER l0mm-13mm

F4  IDE: oM

FE Frint: HROME

FE  Host: QFF

F7 Display cnly: COFF

FE  Operator: OFR

Fll BLW screen print

Fl12 Coler screen print

Settings

F2 XB Off
F3 CAP PIERCER 10mm-13mm
F4 DB On
F5 Print None
F6 Host On
F7 Display only Off
F8 Operator Tech initials
F11 B & W screen print
F12 Color screen print

Use the corresponding [F] key to change the setting. For example, press
[F6] to turn the Diff ON. Press [Esc] to exit.
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Run Controls

Run Coulter® LATRON primer and latex control, and all three levels, normal (blue),
abnormal I (yellow), and abnormal II (pink), of Coulter® 5C® cell control daily at the
beginning of the first session. Run all three levels (normal, abnormal I, and abnormal II)

of Coulter® 5C® cell control at the beginning of the second session.

Run Sample Persons

1. Review the placement of the barcode on the sample tube. Place the end of the
label flush with the stopper. The bars on the label must be parallel to the stopper.
If the label is skewed more than 5°, the scanner may not read it. Do not cover the

bottom of the tube with the barcode label. The tube may jam in the carousel.

2. Run all samples in duplicate.
3. Run samples in the Primary mode.

In Primary mode, the system checks each sample aspiration using dual sensors
called blood detectors, which monitor the blood before and after it passes through

the Blood Sampling Valve (BSV). These blood detectors optically sense air
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bubbles, diluent, and blood. As an indication of a good aspiration, the system
looks for blood in both detectors. If the detectors optically identify bubbles in the
sample, the instrument pierces the tube a second time. If the second aspiration
contains bubbles, the instrument reports a partial aspiration. Bubbles or air may
be present for various reasons, such as short sample aspirations or blockages in
the aspiration pathway. Single dots (*e***) and PART. ASP are reported instead of
numeric results when a partial aspiration occurs. Samples that generate multiple
partial aspiration messages should be evaluated for specimen quality according to
the laboratory’s protocol. Samples with very low hemoglobin results may give
partial aspirations when run in the Primary mode because the blood detectors do
not recognize the sample as being blood. To obtain results, cycle the sample in

the Secondary mode.

Check to make sure the printer is working properly. Operate the Analyzer with

the doors and panels closed. Monitor reagent levels.

a) Does SELECT FUNCTION or S/A 1° MODE ON appear at the lower

right corner of the DMS monitor?

If not, then access the Run Samples screen. At the Access screen, press
[F1] RUN SAMPLES or at the Main Menu, select Sample Analysis >

Run Samples.

b) Press [F3] Run.

F2=Tioket Fi=Han F4=Print Fi-0ptns ."!"I-Il'l‘.-'.l-‘?-'l:} FA=DP F9=Exik
Hl-H49-99 16 43 UOFH DS FRE Hot DBt [JEEE
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c) The instrument automatically prepares itself to run in the Primary mode,
DIFF ON. Press [F6] DIFF ON/OFF to change the DIFF setting. Note,
if SAMPLE MODE is not displayed, press [F9] Stop first.

SAMFLE MODET

F2
F3
Fd
F&

START PRIMARY
SECONDARY
PREDILUTE CBC
RETIC

DIFF CHN/OFF
PURGE

8 RINSE

STOP

DIFF: OM
ELOOD DET: OH

Zelect to change/ESC to continue

d) Does the top of the F3-Run window display PRIMARY: SAMPLE
ANALYSIS? If Yes, press [Esc]. If No, press [F2] START PRIMARY.

ERIMARY: SAMPLE AMNALYSIS

Fa
F3
Fd
FE
F&
ET
Fia
Fi

START PRIMARY
SECONDARY
PREDILIOTE CBC
RETIC

DIFF CH/CFF
PURGE

RINSE

STOP

DIFF: OH
ELOOD DET: OH

gelect to change/ESC to continue

7-34



e) Identify the sample by holding the barcode label on the tube in front of
the reader. Green light will beep; place the tube in the carousel. If the red
light appears, wait and try reading the barcode label again. Cycle the
sample within 10 seconds of reading the barcode. After 10 seconds, the
system deletes the identification. If necessary, enter 1 to 16 alphanumeric

characters then press [Enter].

Alternatively, cycle samples in the Secondary mode.

Blood detectors are inactive in the Secondary mode. This mode does not check
sample and aspiration integrity. Run samples in the Secondary mode only if the

Primary mode is unavailable.

a) Access the Run Samples screen. At the Access screen press [F1] RUN
SAMPLES or at the Main Menu, select Sample Analysis 2 Run

Samples.

b) Press [F3] Run.

c) The instrument automatically prepares itself to run in the Primary mode,
DIFF ON. Press [F6] DIFF ON/OFF to change the DIFF setting. Note,
if SAMPLE MODE or S/A 1°’MODE ON is not displayed, press [F9]
Stop first.
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d)

Press [F3] SECONDARY.

ZAMPLE MODET
FZ START PRIMARY
F1 SECOHMDARY
F4 FREDILUTE CEC
FE RETIC
F& DIFF OM/OFF
F7 FURGE
FE RINSE
F% 5TOR
DIFF: ON
BLOOD DET: ON
Salact to change/ESC to continue

Identify the sample by holding the barcode label on the tube in front of
the reader. Green light will beep. If the red light appears, wait and try
reading the barcode label again. Cycle the sample within 10 seconds of
reading the barcode. After 10 seconds, the system deletes the
identification. If necessary, enter 1 to 16 alphanumeric characters then

press [Enter].

Cycle the sample in the Secondary mode:

(D) Mix the sample gently.

2) Open the tube and immerse the aspirator tip in the sample.
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3) Press and release the sample bar.

4) Remove the tube when the instrument beeps.

Review data and transmit

a)

b)

Review the data using the criteria described in Section X.

Set host computer to fl. Data from the Coulter DMS is automatically
transmitted to the ISIS system.

Use the Data Base Query to sort, retrieve, transmit, and archive data to
diskette. Transmit data from the Coulter DMS to ISIS as necessary.
Archive all data at the end of each stand.

To access the Data Base Query screen, at the Access screen, press [F4]
DATA BASE QUERY or at the Main Menu, select Sample Analysis >
Data Base Query.

Use the Sort feature to define the criteria for the data. Sort by date, time,
or ID. If you do not choose any sort criteria, the samples in the database

are sorted chronologically by date and time.

To transit data from the DMS to ISIS, select Sample Analysis > Data
Base Query, [Enter.] When you access this option, you see what was
selected by the last Sort criteria. To review other samples, change the
sort criteria. If the last sorting process resulted in no entries displayed

here, then when you access this option, the sort window appears.
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To access the Sort Criteria window, press [F6] Sort. Enter sort criteria by
TIME, DATE, ID #1, or ID #2. Select [F8] to execute the sorting
process, [F7] Tag to tag or untag a highlighted individual sample or [F§]
to Tag All to tag or untag all samples for batch processing, and [F5]
Batch to display the Batch Process window.

At the Batch Process window, use the up and down arrows to move
through the choices. Use the space bar to toggle between Yes and No.

Set Print: to No and Host to Yes. Select [F8] Execute.

D. Daily Shut Down

1. Shut down the instrument for at least 30 minutes but less than 48 hours each day
it is in use.
2. To begin shut down make sure the status line displays Select Function. Select

Diluter Functions = Shut Down. Press [Enter]. Allow the cleaning agent to

remain in the instrument for a minimum of 30 minutes.

3. Perform Start Up before running samples or controls. Results must be within

tolerance.

E. Clean Cycle

1. The Clean Cycle consists of a Shut Down cycle followed 30 minutes later by a
Start Up cycle.
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a) To initiate the Clean Cycle: Go to the Access screen [F1] from the Main
Menu. Press [F3] Clean. Press [Enter] to begin. After the Shut Down
portion of the cycle finishes, a window displays. Your options are:

(1) Do nothing and allow the Clean Cycle to complete, (2) Press [F4] to
abort the Clean Cycle; cleaning agent remains in the system until you
perform Start Up, or (3) Press [F5] to begin the Start Up cycle

immediately.

F. Prolonged Shut Down

1. If the instrument is going to be idle for 48-72 hours, perform the following

procedure:

a) Go to the Access screen and press [F3] Clean.

b) Once the cycle is complete, turn OFF the instrument using the On/Off

switch on the back of the main unit.

c) When it is time to use the instrument:

(D Turn power ON.

) Prime the HMX PAK.

3) Perform Start Up.

d) Perform and verify QC checks according to laboratory protocol.

e) Operate as usual.
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2. If the instrument is going to be shut down for more than 72 hours, perform the

following steps:

a)

b)

g)

G. Autopurge Cycle

Place all reagent pickup tubes into distilled water.

Repeatedly perform Shut Down and Start Up procedures throughout the
day.

Let distilled water remain in the reagent lines.

Turn off the power.

Place reagent caps on all open containers.

When it is time to use the instrument, turn on the power and place the
reagent pickup tubes into the reagent containers, prime all reagents,
perform a shut down and then perform a Start Up. Results must be within

tolerance.

Perform daily QC and operate as usual.

1. After 23 hours in Shut Down, with the power ON and the pneumatics OFF, the

system automatically:

a)

b)

d)

Turns ON the pneumatics.

Purges the flow cell and sample lines with diluent.

Turns OFF the pneumatics.

Repeats this cycle every 24 hours until a Start Up is performed.
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H. Beginning and End of Stand Operations

1. Beginning of stand:

a)

b)

d)

Obtain one urine collection container or a 50-mL conical tube, one 3 or
4-mL EDTA tubes (1 clean aspiration system), enough supplies to draw
two 4-mL EDTA blood tubes, and a few plastic transfer pipettes.

Using all new containers of reagents, carefully unwrap and place all
reagent pickup tubes in their appropriate container. Handle reagent tubes
by the collar only to avoid contamination. Turn the power ON. Prime
reagents through all the lines by selecting Diluter Functions, Prime

Reagents, and choose All.

Perform the Start Up procedure. This should take approximately 5-6

minutes. Results should be within tolerance.

Contact the local Coulter® representative to perform an instrument

verification procedure on setup day or as soon as possible.

Calibrate, perform, and verify QC checks according to procedure.

Review and verify system set up. Select Special Functions = Set Up
- System Set Up:

(D Select Shift [Enter]|

(a) Move the cursor and set up the starting times for each
shift and press [Enter] or the arrow keys. The system
automatically calculates the end of the shift to prevent
overlap.

(b) Set shift 1 “Time” at 0800.

Set shift 2 “Time” at 1230.

Set shift 3 “Time” at 2230.

@) Press [F10] to save and return to the previous screen.
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)

3)

“4)

Select Reagents [Enter] - Update reagent logs

(a) To record new reagent information — Key in the new
reagent information: lot number, date reagent opened
(pressing [Enter] automatically gives today’s date), and
the expiration date. Do not forget to enter revised
expiration dates where appropriate. Press [Enter] after
each item. Press [F10] to save the data and leave the
reagent screen.

Select Institution [Enter]

(a) Enter the “SUPER” password.

(b) Type in:
Printed on
graphic report
Name NHANES Yes
Lab Director Brenda Lewis No
Address NCHS No
Maryland
Phone 301-436-7080 No
Instrument AJ47275 No
AK04023
AK04024

Select Communication Def. Enter the SUPERVISOR
PASSWORD, “super.” Select Host Computer Definition.

(a) Use [Enter] or arrow keys to move to the appropriate
field.
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g)

(b) Type in the following information where necessary and
use the space bar to choose between the responses. Press
[F10] to save and [Esc] to return to previous screen.

HMX Host Mode Yes  Retics transmission

Timeout (secs) 8 Overall Retics

Baud rate 9600 Graphics

Parity none DF5

Stop bits 1 DF6

Handshake Yes

Block size Enable Spooler
Replace NULL by SP

Graphic transmission ~ No

DF1 No

DF2 No

VCS histograms No

RBC histogram No

PLT histogram No

%) Select IQAP ID#
Type in the IQAP number.
Enter 32979 1 H1 for instrument AJ47275
32979 1 H2 for instrument AK04023
32979 1 H3 for instrument AK04024

Press [F10] to save and escape.

(6) Select Set Date/Time
Move the cursor and enter the correct date or time and press

[Enter] or use the arrow keys. Press [F10] to save and exit.

(7) Select Supervisor Password

Do NOT change the password under any circumstances.

(8) Select Optimize Hard Disk
Enter the password “super.” Respond to the question, “Do you
want to automatically optimize the Hard Disk during Powerup?”’

Verify that YES is displayed. Press [F10] to save and escape.

Review sample analysis set up. Select Special Functions, Set Up, and

Sample Analysis Set Up. Type in the password “super.”
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(1

2)

3)

4

)

(6)

Select Action limits [Enter], XB limits [Enter].

Enter target and limit percent values.

XB Limits Target Limit %

MCV 885 3
MCH 295 3
MCHC 335 3

Press [F10] to save and exit.

Select Action limits [Enter], Definitive flag limits [Enter].
Disable definitive flag limits. Set low limit for all parameter
values to zero except for PCT. Set lower limit for PCT to 0.000.
Set high limit to 99.9 for all parameters except RBC, PLT, and
PCT. Set RBC upper limit to 9.9, PLT to 999 (with no decimal)
and PCT to 0.990. Press [F10] and [Enter] to save and escape.

Select Action limits [Enter], High/low flag limits [Enter].
Disable High/Low flag limits. Set low limit for all parameter
values to zero except for PCT. Set lower limit for PCT to 0.000.
Set high limit to 99.9 for all parameters except RBC, PLT, and
PCT. Set RBC upper limit to 9.9, PLT to 999 (with no decimal)
and PCT to 0.990. Press [F10] and [Enter] to save and exit.

Select Action limits [Enter], Laboratory Normal Ranges
[Enter].

Disable High/Low flag limits. Set low limit for all parameter
values to zero except for PCT. Set lower limit for PCT to 0.000.
Set high limit to 99.9 for all parameters except RBC, PLT, and
PCT. Set RBC upper limit to 9.9, PLT to 999 (with no decimal)
and PCT to 0.990. Press [F10] and [Enter] to save and exit.

Location list N/A Do not access

Physician list N/A Do not access
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(7

(®)

©)

(10)

(11)

(12)

Display formats [Enter] Screen Labels N/A Do not access

Select Display formats [Enter] Parameter Selection

Use the space bar to select No for each of these parameters.

—CECEDSEAT  38L BT Cor—
PCT He

FLW Ho
RETH  Tma

IRF Team

Press [F10] to save and escape.

Select Display formats [Enter], Reporting Units

Use the space bar to select US 1. Press [F10] to save and escape.

Select Delete database [Enter]

Delete database at the end of each stand after archiving the data
to a diskette. The question, “You have asked to delete the
ENTIRE database. Are you sure you want to delete?” Use the

space bar to toggle between Yes and No then press [Enter].

Select Delete host spooler [Enter]

Use this feature to clear the buffer of results waiting to be
transmitted to the host computer. “Do you want to delete the host
spooler?” Press the space bar to answer Yes or No to the

displayed question. Press [Enter].

Clear printer spooler queue

Use this feature to stop a print job and clear the DMS printer
spooler of all data not yet sent to the printer. Move the cursor to
the appropriate option. Press the space bar to toggle between Yes
and No. Press [F10].

Auto Print: No
Manual: No
Batch: No
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(13)  Select Print options [Enter]
Auto Print Format
Use the space bar to select [GRAPHIC FORMAT]. Press [F10]

to save and escape.

Ticket Options
Verify the following settings.
PRINT UNITS: Y
PRINT NORMAL RANGES: N
PRINT PARAMETER LABELS: Y
S/D FLAGS: N
DIFF ORDER: Standard
TICKET FORMAT START OF
NEXT FORM Continuous
Spooler Priority [Enter|
Leave [AUTO PRINT] as the default.
Graphic Options [Enter]
Verify the following settings.

Width/Font
Page Format Wide/Large
DF 1. RBC, PLT Yes
DF2, DF3 No
VCS Histograms No
Demographics No
S/D flags No
Print Units Yes
Print Diff Box No
Print Normal Ranges No
Optional Printer
Select “N.”
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2.

End of stand

a)

b)

d)

Obtain three urine collection cups and three 4-mL EDTA blood tubes.

Review, print, and clear error file.

(D Select Special Functions, Error File [Enter]. Review data and
print [F4]. Document any relevant information on the printout
and file in the logbook. Delete file [F8] — “Do you want to delete
error file; NO” message will appear. Use the space bar to change

No to Yes [Enter]. Return to main menu [F9].

Download IQAP files to diskette following procedure described on the

screen.

Download or archive all stand result data to disk.

The DMS Archive feature lets you copy result data from the DMS onto a
diskette and retrieve it on another computer in a spreadsheet format. Use
a spreadsheet program that is compatible with the WKS format. Archive
data at the end of each stand.
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2)

To Archive data, select Sample Analysis—>Data Base Query. Perform a
sort that includes all samples run during the stand. Use [F7] or [F§] to tag
the samples you want to archive. Press [F5] Batch to display the Batch
Process window. Move the cursor to the Archive field then press [F2]
Choice List. Use the space bar to highlight your choice, then press
[Enter]. If you select New, all tagged samples that have not yet been
archived will be processed. If you select All, all tagged samples will be
processed, even if they have already been archived. If you select No,
Archive is inactive. Move the cursor to the Filename: field and enter a
file name of your choice. Type A:\ then up to eight characters. An
extension is not required. Example: A:\stand210 could be the file name
for sample results archived at the end of stand 210. Insert a formatted
diskette into the Data Management System (DMS) diskette drive. Press
[F8] Execute. NOTE: If a power failure occurs during the archiving
process, the samples from this archiving session are incorrectly marked
as archived but the data file is empty. Reselect the samples from the
session and select All to ensure all of the samples in process are correctly
archived. Wait until the Batch is Inactive message appears, and then
remove the diskette from the diskette drive. NOTE: If the space on the
diskette is insufficient for archiving all of the tagged samples, the DMS
displays the error DISK FULL -ARCHIVING DISCONTINUED. Remove
the full diskette from the DMS diskette drive and insert an empty
formatted diskette. Ensure the Archive option selected is New, then press
[F8] Execute. Any samples tagged but not archived yet are copied onto

the new diskette.

Perform daily Shut Down. Let cleaning agent remain in the instrument

for at least 30 minutes.

Perform Start-up.

Disable the reagent sensors. Select SPECIAL FUNCTIONS,
DIAGNOSTIC, OPERATOR OPTIONS, FLUIDIC TESTS, and
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h)

3

DISABLE REAGENT SENSORS. Toggle through each reagent line
using the space bar to change “ON” to “OFF.”

Bleach the reagent lines.

(1) Remove all reagent pick-up tubes from the reagent containers.

Dispose of all open containers. Wash and save the reagent

collars.

2) Prepare a 25% solution of bleach (250-mL) and distilled water
(750-mL) in one liter bottle. Place all reagent pickup tubes into
the 25% bleach/distilled water solution. Select Diluter
Functions, Prime Reagents, select ALL. Press [Enter]. Repeat
this procedure two more times.

Place all reagent pickup tubes into containers of distilled water.

Bleach the apertures and flow cell.

(D Mix 15-mL bleach and 15-mL distilled water in a plastic

container.

2) Put 30-mL of distilled water in a second plastic container.

3) Open the front panel.

4) Select Diluter Functions, and Disinfect. Press [Enter].

%) The instrument defaults to 15 minutes; change the number to 03

or stop the procedure after 3 minutes. Press [Enter].
(6) Immerse the bleach probe in the bleach solution when the screen

displays, “PRESS ANY KEY WHEN READY TO ASPIRATE
BLEACH.” Press any key. Aspirate all the bleach solution.
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k)

D

(7

®)

Immerse the bleach probe in the distilled water when the screen
displays, “PRESS ANY KEY WHEN READY TO ASPIRATE
WATER.” Press any key. Aspirate all the distilled water. Stop
the cycle after 3 minutes by pressing [F4].

Wait until the screen displays Select Function before touching
any keys. When Select Function is displayed, continue with the

following procedure.

Disinfect the needle. Bleach the aspiration system using the Clean

Needle procedure.

(1

2

3)

Prepare a fresh bleach solution. Put 1-mL bleach and 1-mL

distilled water into 4-mL lavender top Vacutainer® tube.

Stop the system before beginning the Clean Needle procedure. If
status message is not Select Function or Compressor Off, go to

Sample Analysis, Run Sample, [F3], Run. Press [F9] Stop.

Select Special Functions, Diagnostics, Operator Options,
Fluidic Tests, and Clean Needle. Press [Enter] and follow the
screen instructions. Wait for green light before placing tube into

the carousel.

Perform reproducibility in Primary and Secondary mode using this 1%

bleach solution. Prepare a 1% bleach solution and fill one 4-mL. EDTA
blood tube with this solution. Turn the diff off. Is Sample Mode?
displayed? If Yes, go to step 3. If No, press [F9] Stop. Press [F6]. Press
space bar to turn the DIFF OFF. Press [Enter]. Press [F2] Start Primary.

Select Special Functions, Calibration, and Reproducibility. Select

Primary and aspirate three samples of 1% bleach. Enter [F3] Sample

Mode. Enter [F9] Stop. Select Secondary mode and aspirate three

samples of 1% bleach solution.
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p)

Q)

Rinse the reagent lines. Make sure all reagent lines are immersed in
containers of distilled water. Select Diluter Functions, Prime Reagents,

select ALL. Press [Enter]. Repeat this procedure two more times.

Perform a Start Up. Make sure containers are full.

Perform reproducibility in Primary and Secondary mode by using
distilled water. Fill one 4-mL. EDTA blood tube with this distilled water.
Turn the diff off. Is Sample Mode? displayed? If Yes, go to step 3. If No,
press [F9] Stop. Press [F6]. Press space bar to turn the DIFF OFF. Press
[Enter]. Press [F2] START PRIMARY. Select Special Functions,
Calibration, and Reproducibility. Select Primary and aspirate three
samples of distilled water. Enter [F3] Sample Mode. Enter [F9] Stop.
Select Secondary mode and aspirate three samples of distilled water.

Press [Enter].

Select Diluter Functions, Start Up. Press [Enter]. Perform five
additional Start-Up procedure with the lines in the distilled water
containers.

Cycle the instrument dry.

(D) Remove all reagent pickup tubes from the distilled water

containers.
2) Continue to cycle the instrument dry by priming air through all

the lines by selecting Diluter Functions, Prime Reagents, and

choose ALL. Repeat these actions at least three times.
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3)

4)

)

Open front cover. Using hemostats, seal tubing with check valve
coming out of the bottom of the sheath tank. Loosen the four
large screws that hold the panel containing the sheath tank.
Gently pull panel away from instrument. Trace two red wires
from top of sheath tank to plastic electrical connection.
Disconnect the junction. Insert paper clip into junction so that a
circuit is formed on the instrument side of the connector. Do this
by bending paper clip into a U and placing one end of paper clip
into each of the open sockets on the instrument side of the
junction. This will allow the instrument to Drain, Vent, and Shut
Down without reagent. Select Special Functions, Diagnostics,

Operator options, and Drain and Vent. Press [Enter.]
Select Diluter Functions, and Shut Down. Press [Enter].
After cycles are complete, remove paper clip, reconnect junction,

put panel back into instrument and tighten screws, then remove

hemostats.

Enable the reagent sensors. Select Special Functions, Diagnostics,

Fluidic Tests, and Disable Reagent Sensors. Toggle through each

reagent line using the space bar to change “No” to “Yes.”

To protect the reagent pickup tubes from contamination, wrap them

securely in paper towels. Allow air to continue to dry the tubes.

Turn off the power.

Rinse exterior of BSV with distilled water to remove built up Isoton and

blue Clenz agent. Blot the BSV dry with lint free tissue. Do not use

gauze.

Wash exterior of instrument with distilled water.
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IX.

Blow air through the flow cell at the end of each stand. This is referred to
as the Triple Transducer Module (TTM). Address questions to the
service representative at 1-800-526-7694. Remove the 6-inch sample line
to the flow cell at the mixing chamber. Connect a 10-mL syringe with
tubing to the 6-inch line and force air into the line to remove ALL
remaining liquid from the flow cell and the 6-inch sample line.

Reconnect the sample line.

Coulter® Reportable Range of Results

Parameter Linearity Limits: The greater of
WBC x 10’ cells/uL 010 99.9 0.2 or 3.0%

RBC x 10° cells/uL 0 to 7.00 0.05 or 2.0%

Hgb g/dL 0to 25.0 0.2 or 3.0%

MCV fL 50.0 to 150.0 2.0 or 3.0%

Plt x 10° cells/uL 0 to 999 10.0 or 7.0%

MPV fL 5.0 t0 20.0 5.0%
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X. Quality Control

A. Latron® Primer and Latex Controls (PN 7546914 - 5 x 16-mL) — The Latron® control is for
use in monitoring the volume, conductivity, and light scatter (VCS) parameters on the
HMX. Use the Latron® control immediately following the Latron® primer. Run this

control at the beginning of each day. Date and initial the vials when opened.

1. Principle — The Latron control is a ready-to-use suspension of latex particles.
These particles pass through the flow cell and produce characteristic electrical
signals. It measures these signals as volume, conductivity, and light scatter. The
Latron Primer is supplied as a ready-to-use solution that prepares the sample line

by eliminating interfering particles.

2. Reagents — The Latron control consists of latex particles suspended in a buffered
bacteriostatic and fungistatic medium containing a surfactant. The Latron primer
consists of a buffered bacteriostatic and fungistatic medium containing a

surfactant.

3. Storage, handling, and stability — Sealed vials are stable until their expiration date
when stored and used at 2-30°C (35-86°F). Once open, date and initial vials.
Opened vials are stable for 30 days when stored at recommended temperatures.

Keep vials tightly capped when not in use. Do not freeze.

4. Indications of instability or deterioration — Inability to recover expected results
might indicate product instability or deterioration due to improper storage,
handling, or contamination. Discard vial if debris is visible and put new vial into

use.

5. Instructions for use — Before running control, verify that a Startup has been

performed.
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b)

Run Latron® primer in the secondary mode. Access the Latex Control
Run screen at the Access screen press [F2] Run Controls or at the Main
Menu, select Controls = Control Run. If the LATEX FILE does not
appear, press [F2] File. Select the Latex File. Press [Enter]. Press [F3]
Run [F4] Primer. Cycle the primer by immersing the aspirator tip
completely in the primer. Press and release the sample bar. The aspirate
probe for open vials will begin to aspirate the primer. Remove vial when
the audible “beep” occurs. Evaluate primer results. Results should be less

than 500. Press [Esc] to remove the primer run.

Run the latex control. Mix a room-temperature control vial gently by
inverting five (5) to eight (8) times. Be careful to avoid foaming. When
Select Function appears on the status line, press [F3] Run, [F3] Control
(Secondary). Cycle the control by immersing the aspirator tip
completely in the vial. Press and release the sample bar. The aspirate
probe for open vials will begin to aspirate the control. Remove vial when

the audible “beep” occurs.

Examine the Mean Channel and Coefficient of Variation for volume,
conductivity, and light scatter for the Diff Mode only. Compare the
results to the Assigned Mean Values and Expected Coefficient of
Variation. Check for H (high) or L (low) beside the results. If there are

no H’s or L’s, results are within range. Press [F4] to print results for the

logbook. If H or L displays, do the following:

(D Assigned value or range is incorrect — Be sure the assigned
values match the ones on the Latron control package insert. If in
error, correct them by selecting Special Functions 2 Set Up 2>
Control Set Up.

2) Bubbles in the flow cell or improper vial handling — Rerun the

primer and control.

7-55



3) Contaminated control, improperly mixed, or past open vial
expiration date — Wipe the aspirator tip. Try a new vial of Latron

control. Mix gently according to directions.

4) “:::2:2” System detects a clog in the flow cell — Press [F3]. Press
[F7] to PURGE the flow cell. Press [F4]. Cycle the Latron®
primer again. Press [Esc] [F3] [F3]. Cycle the Latron® latex
control again. If the control is still “out” of range, repeat the
actions 2 or 3 more times. If the problem remains, either perform
a ShutDown or turn the DIFF OFF and run CBCs only. If

problem continues, call a Coulter representative for assistance.

&) Assigned value or range is incorrect — Be sure the assigned
values and ranges match the ones on the Latron package insert. If
in error, correct them by selecting SPECIAL FUNCTIONS,
SET-UP, CONTROL SET UP.

Setting up a Latex control file

Set up a file each time a new lot number is received. Assigned channel, expected
range, and %CV are automatically entered; change them to assigned values on

assay sheet, if necessary.

Choose SPECIAL FUNCTIONS > SET UP - CONTROL SET-UP ->
LATEX FILE. Select a NOT SET-UP or an inactive file. Manually enter the
name of the file (Latron), Lot #, expiration date, and operator initials. The system
automatically enters the assigned values, expected ranges, and expected %CVs.
Check to make sure that the HOST: is set to ON. This means that the control run
results are transmitted to the host computer at the time of the run. Use the space
bar to toggle between ON and OFF. Check all entries to make sure they are

correct. Press [F10] to save and escape.
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B. 5C® Cell Controls Tri Pack contains Normal (blue), Abnormal I (yellow), Abnormal II
(pink) (PN 7547001 - 9 x 3.3-mL.) The 5C cell control is a hematology reference control
used to monitor the performance of instruments with complete CBC and VCS differential
technology. Run all three levels of control at the beginning of each session. Date and

initial the open vials.

I. Principle — The 5C cell control is a reference product prepared from stabilized
human blood. 5C cell controls confirms and monitors instrument accuracy and
precision performance by providing measurements for counting, sizing,
hemoglobin determination, and white blood cell differentiation using CVS

technology.

2. Reagents — 5C cell control consists of treated, stabilized human erythrocytes in
an isotonic bacteriostatic medium. 5C cell control also contains a stabilized,

platelet-sized component, and fixed erythrocytes to simulate leukocytes.

3. Storage, handling, and stability — Store 5C cell control at 2-8°C. When stored at
2-8°C, sealed vials are stable at least until the expiration date shown on the Table
of Expected Results. NOTE: The MCV and/or RDW parameters may show
trending through the shelf life of the product. This is inherent to the product and
is not an indicator of product stability. Date and initial open vials. Opened vials

are stable for 13 days or 13 events when stored at 2-8°C.

Potential biohazard — Each human donor used in preparation of this material was
tested by an FDA-approved method for the presence of the antibodies to Human
Immunodeficiency Virus (HIV-1 and HIV-2) and Hepatitis C (HCV) as well as
for hepatitis B surface antigen and found to be negative (were not repeatedly
reactive). Handle these reagents at Biosafety Level 2 because no test method can

offer complete assurance that these and other infectious agents are absent.
This product contains <0.1% Sodium Azide. Sodium Azide preservative may

form explosive compounds in metal drain lines. Discard this product in

biohazardous waste containers.
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Indications of instability or deterioration — Inability to obtain expected values
without known instrument problems or gross hemolysis (darkly colored
supernatant) indicate product deterioration. However, a slight pink color to the
supernatant is normal. Do not confuse this pink color with deterioration of the

product.

Prepare the instrument — Insert the Control Disk when a new lot of 5C cell
controls is put into use. Follow the instructions on the Workstation/computer

screen.
Instructions for use — Remove 5C cell control tubes from refrigerator and warm
to ambient temperature for 10-15 minutes. After warming, mix by hand as

follows:

Do not use a rotator, rocker, or mechanical mixer. Roll the tube slowly between

the palms of the hands eight full rotations in an upright position. Invert the tube
and slowly roll it again eight times. Gently invert the tube eight times. Repeat

these actions again.

a) Run the 5C cell control in the Primary Mode. Does SELECT FUNCTION
appear at the lower right corner of the DMS screen? If No, Access the
Run Samples screen: at the Access screen, press [F1] Run Samples or at
the Main Menu, select Sample Analysis & Run Samples. If yes, access
the Run Samples screen: at the Access screen, press [F1] Run Samples
or at the Main Menu, select Sample Analysis=> Run Samples. Press
[F3] Run. The instrument automatically prepares itself for Primary
mode, DIFF ON. Make sure the DIFF is ON. If it is OFF, press [F6]
DIFF ON/OFF. NOTE: If SAMPLE MODE? is not displayed, press [F9]
Stop first. Does the top of the F3-Run window display PRIMARY:
SAMPLE ANALYSIS? If yes, press [Esc]. If No, press [F2] Start
Primary.
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b)

d)

Complete the entire procedure and return the controls to the refrigerator

within 30 minutes.

Identify the sample by holding the barcode label in front of the reader.

Place the control in the carousel. Repeat for other levels of controls.

Check the results of each control. Coulter has established control limits
for each parameter for each of the three levels of 5C cell controls. The
limits are set at +/- two standard deviations. NCHS does not want QC
results that are out of range to be included in the NCHS analytical
database. Delete any individual 5C cell control run that includes any
results that are flagged out of range. Print the results before deleting and
document on the printout what action was taken to correct it. Send all

documentation to the home office at the end of each stand.

Select CONTROLS 2> REVIEW, OR REPORT and [F2] to select a
file for review. Choose one control file and [Enter]. Check for H (high)
or L. (low) beside the results. If there are no H’s or L’s, results are within
range. To print results for the logbook for the last control run, press [F4]
Print. Use [F2] to select another file and repeat actions. If H or L
displays, consider the following reasons and perform and document the

following actions:
(1) Improper mixing — Follow instructions and rerun control.

2) Control files set-up incorrectly — Make sure the assigned values
and ranges match those on the control package insert. If in error,
correct them by selecting, SPECIAL FUNCTIONS, SET UP,
CONTROL SET UP.

3) Chance (statistical outliner) — Rerun the control. If it is still out,

continue with the following actions.
4 Change in the control — Try another vial or level of control.

(5) Instrument change — Watch for normal sample flow. Call

Coulter® representative to help troubleshoot abnormal operation.

7-59



Setting up a CBC/Diff control file

Set up a file whenever receiving a new lot number of control. Enter control
package insert information for control with differential. Enter information using

the barcode wand. Enter information manually if necessary.

Select Special Functions = Set Up > Control set up - CBC/DIFF file.
Select a file to set up. Insert the 5C cell control diskette into the diskette drive of
the computer. Press [F5] Upload Assay Values. Press the function key for the
desired level of control: [F1] for Normal, [F2] for Abnormal I, [F3] for Abnormal
II. Manually enter Shift and Operator ID. Check that HOST: is set according to 1.
ON means that control run results are transmitted to your host computer at the
time of the run. Space bar toggles between ON and OFF. Check all entries to
make sure they are correct then press [F10] to save and escape. Repeat these
steps for the other levels of control. Once you are finished, remove the 5C cell

control diskette from the diskette drive of the computer.

a) Manual entry

If the 5C cell control diskette fails to upload, you can enter all data
manually. Refer to the package insert for lot specific information and
assigned values. The system automatically enters the level and expected
ranges based on the first two digits of the lot number. Press [Enter] after
each entry. Press [\] at the end of each row of assigned values unless

you are also entering your own expected ranges.
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C. Control Statistics and Graphs

L. Use to review and print:

Control results, cumulative statistics, and histograms for LATEX Files;

Control results, cumulative statistics, and graphs for CBC/DIFF files; or

Check cumulative results for trends or shifts, as necessary, for troubleshooting.

Print, review, and delete cumulative statistics and graphs for all CBC/DIFF and

LATEX files at the end of each stand after transferring information to the IQAP

disk and file in the logbook.

2. Latex control review and report

a) Use this report to review and print control results and cumulative

statistics and histograms for LATEX files. Check cumulative results to

look for trends, shifts, or, if necessary, troubleshooting.

b) Screen-specific function keys:

[F2] File

[F3] Transmit

[F4] Print
[F5] Histo

[F6] Rem/Res

Displays all available files. Use [{] and [T] to select
the correct file. Press [Enter].

Transmits the data of the entire control file to a host
computer.

Prints the entire file in a line list format.

Displays the volume, conductivity, and scatter (CVS)
histograms screen. Use [F4] to print the screen and [F6]
Additional Histo to switch between Diff and RETIC

histograms.

Removes a highlighted run from the calculations. A
DEL appears in place of the run number. The statistics
recalculate. Pressing [F6] again restores the run and

original statistics.
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[F8] Delete File Deletes the current control file. Displays a message

[F9] Menu

[<][=]

“You have asked to delete ENTIRE control file. Are
you sure you want to delete?” Press the space bar to
select Yes or No then press [Enter] to confirm the
choice.

Exits to the main menu.

Press [«] or [—] to go back and forth between the Diff
Latex Control Review screen and the Retic Latex

Control Review screen.
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3.

CBC/DIFF control review and report

a)

Use this report to review and print control results and cumulative

statistics for CBC files. Can also be used to transmit the data of the entire
control file to a host computer. Select CONTROLS - REVIEW OR
REPORT, and [Enter]. Press [F2] to select one of the following files:
Normal, Abnormal I, Abnormal II, and Latex [Enter]. Press [F4] to print.

Review and file in logbook. Continue to select each file in turn, print,

and file.

Screen-specific function keys:

[F2] File

[F3] Transmit

[F4] Print
[F6] Rem/Res

[F8] Delete File

[F9] Menu
[F12] Graphics

[«][—] More

Displays all available files. Use [{] and [T] to select
the correct file. Press [Enter].

Transmits the data of the entire control file to a host
computer.

Prints the entire file in a line list format.

Removes a highlighted run from the calculations. A
DEL appears in place of the run number. The statistics
recalculate. 