APPENDI X D

CLI NI CAL EVALUATI ON
A, EVALUATION OF LIVER FUNCTI ON TESTS
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| nt r oducti on

The liver, as the primary site of netabolismof chemcals, is
a potential site of damage from many chemcals used in the
wor kpl ace. The nost common wor kpl ace chem cals known to cause
liver injury are the organic solvents. Many of the hal ogenated
hydr ocar bon solvents, the nitrogen-containing chemcals and the
al cohol sol vents can danmage the liver. The nore toxic chem cals,
such as carbon tetrachloride, have been renoved fromthe workpl ace

because of liver damage, but may still be found in older
speci alized processes or in research facilities. Wor kpl ace
exposures to the alcohol solvents, primarily ethyl and nethyl
al cohol, are infrequent causes of abnormal |iver tests, but may

cause abnormal findings if conbined wth non-workpl ace exposure or
i ngestion. Ethyl alcohol can also interact with the netabolism of
numerous chemcals that affect the |iver. In addition to
hepat otoxi ¢ chem cals, many viral infections and sone bacteri al
infections encountered primarily in the health care industry can
cause acute and chronic liver abnormalities. Hepatitis Bvirus is
a known cause of both acute and chronic |iver disease. Wrkplace
exposures to chem cals and infectious agents are also docunented
causes of |iver cancer.

To screen for possible hepatotoxic effects from exposure to

wor kpl ace chemicals, a "liver profile" or a battery of "liver
function tests" are frequently neasured. A typical "liver function
tests" profile, 1ncludes: aspartate am notransferase (AST,

formerly called SGOT or serum gl utam c-oxal oacetic transam nase);
al ani ne am notransferase (ALT, fornmerly called SGPT or serum
gl utam c-pyruvic transam nase); alkaline phosphatase (AP); and
bilirubin. Occasionally other serum constituents, such as (-
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glutanyl trans- peptidase (GGI), total bilirubin and fractionation
into direct- and indirect-acting conponents, |actate dehydrogenase
(LDH), total protein, and albumn, are also included. Each of
these tests has a different specificity and sensitivity for
different forns of liver damage. Those tests which reflect the
specific type of Iliver damage should be used to mnimze the
possibility of abnormal results unrelated to occupational exposure.

The | aboratory usually determ nes the normal ranges for |iver
tests, therefore normal ranges will vary by | aboratory and type of
analysis. Some tests are reported in International Units (l1U) of
activity, whereas others are reported in granms or mlligrans per
volune. Subtle changes in liver structure and activity may not be
measured by these commonly used tests. Both early, mld changes
and late, chronic changes can be mssed with the routine panels.
To measure for these types of changes, additional testing may be
required and while rarely used for screening in our occupational
heal th programs, may be useful for specific exposures.

~ Tests for the function and integrity of the liver can be
divided into three general categories:

1. Tests that detect danage to the hepatocyte, or liver cell;

2. Tests of the liver's capacity to transport organic anions and
met abol i ze chemi cal s;

3. Tests of the liver's biosynthetic capacity.

Tests that Detect Dannge to the Hepatocyte

Injury to the liver from chem cal toxicants has classically
been divided into two major categories based upon the pattern of
changes in liver enzyne activity.

Hepatocellular Injury. Hepatocellular injury is due to the
toxicant's effect on all or part of the hepatocyte, including the
cell nenbrane. The am notransferases, AST and ALT, are the nost
commonly neasured enzynes that detect hepatocellular injury.
El evated serum activity levels can be found whenever there is
damage to cells rich in these enzynmes, or whenever there are
changes in cell perneability resulting in an increased rate of
entrance of ALT or AST into the bl ood. Nei ther AST or ALT is
specific for liver injury. AST is also elevated in injury to
cardi ac nuscl e, skel etal nuscle, kidneys, brain, pancreas, |ungs,
and white and red blood cells. ALT, ile found predomnantly in
the liver, is also found in nany other tissues. Serum AST
activity, and possibly ALT, my be elevated after physical
exercise; exercise is thought to be a <cause of elevated
am notransferases in runners. Presently, there are no commonly
available tests to differentiate the source of elevated am no-
transferases, e.g. whether the AST is fromliver or nuscle cells.
AST and ALT are typically elevated in all types of Iiver
di sorders, including congestion of the liver due to heart failure
and cancer wth netastasis to the |iver.

D2



Two ot her commonly neasured enzynes, (-glutanyl transpeptidase
(GGT) and lactic dehydrogenase ﬁLDH), can be elevated in
hepatocellular injury. The GGI, while very sensitive for biliary
tract disease, is not very specific for the liver. GGI el evations
can be found wth disorders of the pancreas, heart, kidney or |ung.
| sol ated GGI el evations have been associated with ethyl alcoho
i ngestion and exposure to other substances which i nduce m crosonal
enzynmes, a conmmon group of netabolic enzymes in liver. Because of
its lack of specificity, GGI is nost useful in confirmng the
source of alkaline phosphatase elevation as described in the
foll ow ng section. LDH is not as sensitive as the am no-
transferases for liver cell injury and is nore useful as a marker
for nyocardial infarction and henol ysis.

Chol estatic Injury. Cholestatic injury, or cholestasis, is
caused by changes in liver structure so that the nornmal secretion
or flow of bile is disrupted. Alkaline phosphatase is the npst
commonly used screening test for cholestatic injury. In the non-
pregnant adult, al kaline phosphatase originates in the liver, bone,
and intestine, with the Iiver and bone being the prinmary sources.
The different sources of alkaline phosphatase produce specific
i soenzynme fornms of the parent enzyne which can be differentiated
wi th special procedures. Serum al kal i ne phosphat ase nornall
increases in pregnancy and with active growh, therefore the usua
normal |evels of alkaline phosphatase do not apply to pregnant
wonen or grow ng children. Serum al kal i ne phosphat ase | evels are
generally slightly higher in nen than wonen in the 15 - 50 year old
age groups, but this difference usually disappears after age 60.
Bot h sexes over age 60 generally have higher |evels than younger
age groups.

| f serum al kaline phosphatase is elevated wthout other
evidence of liver injury, It is often necessary to identify whet her
the liver or the bone is the source. Electrophoresis can be done
to identify the specific isoenzyne of al kaline phosphatase. Heat
or chem cal inactivation of the enzyne have al so been used because
the bone isoenzynme is nore heat sensitive than the other
I soenzynes. The heat inactivation test nmay be easily disrupted
with mnor errors in technique and therefore the results may not
al ways be reliable. A third method to confirmthe hepatic source
of el evated serum al kali ne phosphatase, is to neasure the serum
activity of other enzymes known to increase in association with

l'iver originating alkaline phosphatase. There are three such
enzymes - serum | eucine am nopeptidase, 5'-nucleotidase, and (-
gl utamyl transpepti dase. Each of these enzynmes has specific

indications and limtations in confirmng the hepatic origin of
al kal'i ne phosphatase. Further information can be found in any
i nternal nedicine textbook.

Tests of the Liver's Capacity to Transport O ganic Anions and
Met abol i ze Cheni cal s

The primary test in this category is serum bilirubin. A
variety of clearance tests have al so been devel oped to neasure the
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liver's capacity to renmove and detoxify substances fromthe bl ood.
These include dye, breath, caffeine clearance and serumbile acid
tests.

Bilirubin is a breakdown product of hene-containing proteins.
Approxi- mately 80% of the bilirubin produced each day ori gi nates
from the henogl obin of senescent red blood cells. In the bl ood,
the |ipid-soluble bilirubinis bound to albumn and is transported
to the liver where it is nade water soluble through conjugation to
a glucuronide. The conjugated bilirubin is then excreted into the
bile and ultimately renoved from the body through the feces. A
small portion of  bilirubin is re-absorbed iIin the gut as
ur obi | i nogen. The conjugated or water soluble bilirubin is the
"direct-acting"” bilirubin. The "indirect-acting” Dbilirubin
correlates with the unconjugated fraction and is the difference
between the total and the direct-acting bilirubin. Overal |,
bilirubin determ nations are not sensitive indicators of hepatic
function. Hyperbilirubinem a can be produced through a nunber of
mechani snms, I ncluding intravascular henolysis and bile duct
bl ockage. G lbert's syndrone, a congenital anomaly found in up to
5% of the population, Is associated with increased serum | evels of
unconj ugated bilirubin due to inpaired hepatocellular uptake and/ or
conj ugat i on.

Li ver clearance tests and serum bile acids are not considered
useful screening tests for the effects of comon workplace
toxicants. They nmay be useful for research on occupational |iver
di sease. The dye clearance test currently used is the indocyani ne
green cl earance which has been used in the evaluation of early
hepatotoxicity in vinyl chloride exposed enpl oyees. This test,
whi ch requires intravenous adm ni stration of the dye, is generally
reserved for research protocols. An older clearance test using
sul f o- bronopht hal ein sodiumis no | onger used because of toxicity
fromthe dye

Breath clearance tests use radioactive |abelled carbon-
cont ai ni ng chem cal conpounds, which can be adm nistered orally or

intravenously, and are netabolized by the Iliver. Fol | owi ng
metabolism the |abelled carbon atom appears in carbon dioxide
exhaled from the |ungs. The rate of |abelled carbon dioxide

clearance from the lungs correlates with the rate of chem cal
metabolismin the liver. Caffeine is also cleared and netabolized
by the liver. D sappearance of caffeine fromthe serumor saliva
after an oral dose has been used to quantify liver function.

Serum bile acid neasurenents may also be used to eval uate
liver function. Bile acids are normally produced by hepatocytes
and secreted into the bile. A small proportion of bile acids are
reabsorbed in the intestine and renoved from the blood by the
liver. Wth liver dysfunction, serumbile acids may be el evated.
Measurenent of bile acids is useful in managenment of certain
cholestatic liver disorders, mainly primary biliary cirrhosis and
primary sclerosing cholangitis.



Tests of the Liver's Biosynthetic Capacity

The liver produces the majority of serum proteins, including
al bumn, fibrinogen and coagulation factors. Albumin is
quantitatively the nost inportant serum protein; the serum|leve
reflects the rate of synthesis, the rate of degradation, and the
volunme of fluid in the body. Serum albumn |evels are general
normal in acute liver disorders. 1In chronic liver disorders, suc
as cirrhosis, serum albumn nmay be |ow because of decreased
synthesis. |If ascites is present, serum al bum n nmay be decreased
because of increased volune of distribution.

The liver produces many of the known coagul ation factors and
is also responsible for the clearance of some clotting factors from
t he bl ood. Measurenment of the prothronbin tinme evaluates the
function of five coagulation factors produced by the liver. Three
of these factors also require vitamn K for synthesis of the active
form Therefore in addition to inadequate production of the
coagul ation proteins, vitamn K deficiency or inhibition may al so

produce an abnormnal prol ongation of prothronbin tine. Correction
of the prothronbin time after adm nistration of parenteral vitamn
K differentiates parenchymal liver disease from vitamn K
defici ency. Al t hough the prothronbin time is an insensitive

indicator of liver disease and may renmain normal even in severe
chronic liver disease, this test has been found useful as a
prognostic indicator in acute hepatocellul ar disease. Prolongation
of the prothronbin tine by 5-6 seconds above control may forecast
t he devel opnent of ful mnant hepatic necrosis during acute viral
hepatitis.

Si gni fi cance and Eval uati on of Abnornml Liver Function Tests

In screening for possible effects of hepatotoxicants, it is
inportant to select the liver function tests with the best
conbi nation of specificity and sensitivity. For routine screening
of chem cals that are known or suspected to cause hepatocell ul ar
injury, the ALT is considered to be the am notransferase nost

specitic for the liver. To screen for possible cholestatic
effects, the alkaline phosphatase, while not the nost specific for
the liver, is considered the nobst useful single indicator of

chol estasis. Routine screening with "profiles" which also include
AST, GGI, bilirubin, LDH and protein determ nations, provide
limted additional information.

When a liver function test is above the "nornal range," the
heal th care provider nust decide if this finding is significant.
The algorithns in chapter 4, figure (2), will help to evaluate

workers with |aboratory tests outside the published normal val ues.
Very mnor elevations (less than 1.5 tines the upper limt of the
normal range) may or may not be significant and nmay or may not
warrant repeating the test. To nmake a decision on the significance
of an abnormal test, the health care provider may find useful
information through reviewing the individual's previous test
results, reviewwng the types and Ilevels of exposures to

D-5



hepat ot oxi cants, reviewing test results in other simlarly exposed
enpl oyees, and perform ng a nedi cal and occupational history and
physi cal exam nation on the individual with the abnornmal test.
Since ingestion of ethyl alcohol and many drugs can affect |iver
function, it is inportant to obtain accurate information on the use
of al cohol beverages and nedi cati ons.

If, on review of the collected data, an abnornmal liver test is
t hought to be significant and the abnornmality persists on a second
test, the health care provider may wish to obtain additional tests
to confirmthe hepatic origin of an abnormally el evated enzyne or
order additional tests to help evaluate the extent of |I|iver
i nvol venent . If the liver test abnormality could be due to
wor kpl ace exposures, the tests results of co-workers should be
reviewed and an industrial hygienist should be consulted so that
al I workpl ace exposures are reviewed. Specific types of liver
di sease, such as hepatitis Ain a food service worker, may require
extensi ve preventive nedicine foll owup of co-workers and patrons
of the food service.

During the evaluation of abnormal Iliver tests, sone
i ndi viduals may benefit froma two to four week trial of renova
from exposure to known workpl ace hepat ot oxi cants or of abstinence
from al cohol . If the abnormal tests return to normal after
wor kpl ace renoval , reassessnent of occupati onal exposures and use
of protective equipnent is essential. |f the abnormal |iver test
is found to be related to al cohol ingestion, the individual should
receive appropriate counselling and referral. I ndi viduals with
persistent liver test abnormalities should be referred to their
physician or a specialist for further eval uation.

B. EVALUATI ON OF ABNORVAL AUDI OGRAMS
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| nt r oducti on

Noi se is a commobn occupational exposure in Navy workpl aces,
and noi se-i nduced hearing loss (NIHL) is one of the npbst common
occupation-related disabilities. NHL is a sensorineural hearing
| oss caused by | ong-term continuous exposure to noi se in excess of
85 deci bels (dB) or exposure to inpact noise. The early, typical
finding in NNHL is a decrease in the hearing threshold at 4000
hertz (Hz) or 4 kilohertz (kHz) on the audiogram Wth conti nued,
unprotected exposure to excessive noise, NHL progresses (Figure
1). Oher fornms of occupational hearing |oss 1nclude conductive
hearing | oss caused by expl osions, trauma or burns, and
sensorineural hearing | oss caused by exposure to ototoxic
substances or blunt head traunma

Al'l commands, shore and afl oat, with noi se exposures in excess
of specified noise levels are required to have a Hearing
Conservation Program as described in OPNAVI NST 5100. 23 and 5100. 19
series respectively. Although the nedical departnment is actively
involved in many elenents of the hearing conservation program the
occupational health clinic's primary role is in conducting and
interpreting audi ograns for noi se-exposed personnel .

Al'l personnel (civilian and active duty) require a baseline
(prepl acenent or reference) audi ogramon placenent into a hearing
conservation program Follow ng the baseline audiogram testing is
done periodically (annually, or nore frequently, if indicated) and
conpared to the baseline to detect any changes or shifts in hearing
t hreshold |evels. Because of the inportance of the baseline
audiogram it is inperative that this test be the highest quality
possi bl e. The individual should not have been exposed to noi se for
at least 14 hours prior to the baseline audiogram The i ndividual
shoul d al so fully understand what is expected of hinfher during the
test, the audionetric equipnment should be calibrated and properly
functioning, and care should be taken to ensure that noi se outside
t he audi o booth does not interfere with testing. Shifts in hearing
thresholds from the baseline audiogram nmay be tenporary or
per manent . The hearing conservation instruction outlines the
procedures for determining a tenporary threshold shift (TTS) or a
permanent threshold shift (PTS). A threshold shift is considered
"significant™ if there is a change in hearing thresholds, as
conpared to the current reference audi ogram of 15 dB or greater in
any frequency 1000 through 4000 Hz, or an average of 10 dB or nore
at 2000, 3000 and 4000 Hz in either ear.

What is abnormal hearing? Normal hearing, as neasured by

audionetry for the Navy's hearing conservation program is
detection of pure tones at the frequencies of 500, 1000, 2000,
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t he ear canal

A person who has received otol ogi c eval uati on previously on
the basis of the foregoing criteria should be re-evaluated if
he/ she devel ops ear pain, drainage, dizziness, disequilibrium
i mbal ance or severe persistent tinnitus, or shows significant
change in hearing levels defined in the previous section.

B. In addition to the above recomendations, other sources also
suggest referral to an audiologist or ear specialist for the
follow ng findings on audi ogram

1. Basel i ne audi ogram - hearing |loss equal to or exceeding 30,
go,hor 50 dB at 3000, 4000, and 6000 Hz, respectively in one or
ot h ears.

2. Any audi ogram -

_ a. Unilateral or asymetrical hearing |oss, an average
difference between ears of 40 dB or greater

b. Any audiogramw th a 40 dB or greater threshold at 500 Hz
acconpanied by a 25 dB or greater threshold at 1000 Hz.

c. Any audiogramwith a 40 dB or greater difference between
ears at any frequency.

It should be noted that these referral criteria are different
than the criteria for referral to physician or audiol ogi st based
upon the developnent of a permanent threshold shift and the
requi renent for determning if a PTS is noise-rel ated.

Eval uation of Hearing Loss by the Cccupational Health Physician.
On evaluation of an i1ndividual with docunented hearing |oss, the
occupational health physician has two primary concerns:

1. Attenpting to identify the etiology of the hearing |oss,
specifically,isthe hearing | oss due to noi se exposure (occupati onal
or non-occupational), or any of a variety of nedical

condi tions/ exposures associated with hearing | oss.

2. Ensuring an appropriate plan for foll ow up. In attenpting to
identify the etiology of the hearing |oss, the usual techniques of
a thorough history, an appropriate physical exam nation, and review
of all audiogranms, usually provide enough information to determn ne
if referral to an audiol ogist or ear specialist is required.

In the history it is inmportant to inquire about changes in
hearing, all sources of noise exposure, famly history of hearing
| o0ss and exposure to ototoxic substances. The health care provider
should conplete a general review of systens, especially noting
recent infections or subtle problenms wth the ears, balance and
vertigo. On  physical exam nation, blood pressure neasurenent,
exam nation of the ears and sel ected neurol ogi c system exam nati ons
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3000, 4000 and 6000 Hz at 20 deci bels (dB) or less. (Sone sources
use hearing thresholds of < 25 dB as nornal heari ng.)
Cl assification systens for abnormal hearing or disability rel ated
to poor hearing are often based upon hearing thresholds in the
normal speech perception frequencies of 500 - 3000 Hz. One
classification of abnormal hearing, based upon speech perception

threshold, is provided as Figure 2.

When should an individual with abnormal hearing or a change in
hearing be referred for further eval uation?

A The Anerican Acadeny of O ol aryngol ogy- Head and Neck Surgery
has published the follow ng suggested criteria for referral to an
audi ol ogi st or ear specialist. This organization recommends that
the original baseline audiogram rather than a re-established
basel i ne audi ogram should be used for conparison to identify
i ndi viduals who will be referred for hearing | oss.

Suggested Criteria for Referral to an Audi ol oqgi st

1. Basel i ne audi ogram

a. Average hearing level at 500, 1000, 2000, and 3000 Hz is
greater than 25 dB in either ear.

b. The difference in average hearing | evel between the better
and poorer ears of:

(1) nore than 15 dB at 500, 1000, and 2000 Hz; or
(2) nore than 30 dB at 3000, 4000, and 6000 hz.
2. Peri odi ¢ audi ogram

Change for the worse in average hearing level, in either ear,
conpared to the baseline audi ogram of:

a. nmore than 15 dB at 500, 1000, or 2000 Hz: or
b. nore than 20 dB at 3000, 4000 and 6000 Hz.
3. Any audi ogr am

Vari able or inconsistent responses or unusual hearing | oss
curves.

Suggested Criteria for Referral to a Physician or Ear Speciali st

1. Hi story of ear pain, drainage, dizziness, severe persistent
tinnitus, sudden, fluctuating or rapidly progressive hearing |oss,
or feeling of fullness or disconfort in one or both ears within the
precedi ng 12 nont hs.

2. Visible evidence of cerunen accunul ation or a foreign body in
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are usual ly appropriate. Mnor problens, such as cerunen inpaction
or serous otitis, can often be treated and the individual can have
hi s/ her hearing retested.

If the hearing shift persists, the occupational health
physi cian needs to determne the appropriate plan for follow up.
The required plan for followup will be based on the differential
di agnosis of the hearing loss and may include referral to an
audi ol ogi st or ear specialist. In some cases the plan may be
education, re-fitting of hearing protection and a schedule for
repeat hearing tests.

Noi se-induced hearing loss is a preventable condition which
can lead to significant disability. Wenever the diagnosis of N HL
is made, it is inportant that the individual is nade aware of the
diagnosis and is counselled on his/her hearing |oss. The
i ndi vidual also needs to be made aware that continued, unprotected
exposure to noi se, whether occupational or non-occupational, may
result in progressive hearing | oss. He/she should be encouraged to
use hearing protection regularly at work and when engaged in noi sy
recreational activities.

C. ASBESTOS MEDI CAL SURVEI LLANCE PROGRAM

Ref er ences

Anerican Thoracic Society. The Diagnosis of Nonmalignant D seases
Rel ated to Asbestos. Am Rev Respir Dis. 1986; 134: 363- 368.

I nternational Labour Ofice. Quidelines for the Use of ILO
International Cassification of Radiographs of Pneunoconi oses.
Rev. Ed. 1980. Cccupational Safety and Health Series. No.22,
I nternational Labour Ofice, Geneva, 1980.

NEHC6260 TMB6-1. Medi cal Surveill ance Procedures Mnual and
Medical Matrix (Edition 5).

OPNAVI NST 5100. 23 seri es. Navy GCccupational Safety and Health
Pr ogr am Manual

OPNAVI NST 5100. 19 seri es. Navy GCccupational Safety and Health
(NAVCSH) Program Manual for Forces Afl oat.

| nt r oducti on

BUVED has tasked the Navy Environnental Health Center
(NAVENVI RHLTHCEN) with central ly managi ng the Navy Asbestos Medi cal
Surveil |l ance Program (AVMSP) ashore and afloat. These
responsibilities include the foll ow ng:

1. Providing professional and technical consultation on the
medi cal aspects of occupational exposure to asbestos.
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2. Mai ntaining and analyzing the central registry database
containing information on personnel enrolled in the ANMSP. Thi s
contains data from NAVMED 6260/ 5 (history and physical eval uation)
and NAVMED 6260/ 7 (roentgenographic interpretation for
pneunoconi 0si S) .

3. Certifying equi pnrent and technique of x-ray facilities to take
AMSP chest filnms, and facilitating the forwarding of filnms for B-
readings to NIOSH-certified B-readers.

Criteria for Enrollnent in the AVSP

The terns "asbestos current worker" program and "asbestos past
wor ker" program used in this section refer to the nedical
surveillance prograns in NEHC6260 TMB6-1. Navy personnel nay be
placed in the AMGP if they neet any of the followng criteria:

1. "Asbestos current worker" program The «criteria for
enroll ment are contained in the OPNAVI NST 5100. 23 seri es.

a. Mlitary and civilian personnel who neet the exposure
criteria defined in OPNAVI NST 5100. 23 series nmust be included in
the AMSP and nust remain in the program for "asbestos current
wor ker" as long as the exposure criteria are net.

b. An individual enrolled in the "asbestos current worker"
program mnust be renmoved from that program if he/she no | onger
meets the exposure criteria defined in OPNAVI NST 5100. 23 seri es.
| f he/she would |ike nedical evaluation continued, he/she may be
enrolled in the "asbestos past worker" program

2. "Asbest os past worker" program The Navy has devel oped a
programfor individuals with a history of past asbestos exposure in
view of the long latent period between the first exposure to
asbestos and the devel opnent of signs or synptons of asbestos-

rel ated diseases. Pl acenment in the AMSP on the basis of past
asbestos exposure is a Navy specific program i.e., not mandated by
OSHA regul ati ons. Enrollment in the program is voluntary, and
i ndividuals may request termnation at any tine. Mlitary and

civilian personnel with a history of asbestos exposure may be
included in "asbestos past worker" program based on professional
eval uation, if any of the followng criteria are net:

a. History of enrollnent in the Navy AMSP; or

b. A history of participation, during past federal enplognent
or mlitary service, in any operation ere visible airborne
asbest os dust was present, including but not limted to rip-outs,
for approximtely 30 days or nore in the past; or

c. The occupational health (OH) provider, with occupational
medi ci ne physician and i ndustrial hygi ene consultation, as needed,
concl udes that the individual had exposure to asbestos during past
federal enployment or mlitary service that nmet the current OSHA criteria
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for placenment in the nedical surveillance program or its
equi val ent, for approximtely 30 days or nore in the past.

Medi cal Records Tabl e | summari zes the nedical records required
for workers in the AMSP.
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TABLE |
AVSP MEDI CAL RECORDS

entire form Forward to
NAVENVI RHLTHCEN

For initial exam

DD 2493-1 Conpl ete entire form Not required.

DD 2493-2 For periodic and
term nati on exam Not required.
Conplete entire form

NAVMED 6260/ 5 For all exams. Conplete For all exams. Conplete

entire form Forward to
NAVENVI RHLTHCEN

NAVMED 6260/ 7

For all x-ray exams.

Conpl ete section 1 and
forward with P/ A chest film
to the B-reader.

For all x-ray exams.

Conpl ete section 1 and
forward with P/ A chest film
to the B-reader.

PHYSI Cl AN S WRI TTEN
OPI NI ON

For all exams. Provide
enpl oyee and enpl oyer with

a copy.

Not required.

GENERAL MEDI CAL

OPNAV 5100/ 15
(par agr aph
0803. 2a. (1))

ASBESTOS " CURRENT

I nclude informati on and
update with each AMSP
eval uati on.

ASBESTOS " PAST WORKER'

I nclude informati on and
update with each AMSP
eval uati on.

SF 600 | NDUSTRI AL
HYG ENE FORM

I ncl ude as avail abl e.

I ncl ude as avail abl e.

NAVMED 6150/ 20

Docurment as enrolled in
ANMSP based on OSHA
criteria.

Document as enrolled in
AVSP based on past
exposur e

SF 600 or SF 602

As needed. Use to
docunent findi ngs not
recorded on other forms.

As needed. Use to
docunent findi ngs not
recorded on other forms.
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Criteria for Renmoval fromthe ANMSP

"Current worker" program  OPNAVI NST 5100. 23 series details
the criteria for renoval from the AVMSP of personnel who are
enrolled in the program on the basis of the OSHA criteria. As
detailed in that series, docunentation on the nedical record and a
| etter to NAVENVI RHLTHCEN are required when the individual was
i nappropriately enrolled, or was enrolled because of potential
exposure but was never actually exposed.

"Past worker" program Renmoval of an individual from the
program may be initiated by either the individual or the OCH
pr of essi onal .

1. An individual enrolled in the AMSP on the basis of past
exposure may be renoved from the AMSP at any tinme that he/she
declines further evaluation. |In such a situation:

a. A physician's witten opinion is not required, but if the
staff decides to provide one to the individual, the individual's
command shoul d not be provided a copy since the rel evant asbestos
exposure did not occur during his/her current position.

b. A termnation evaluation is not required, but is
recommended in certain situations, such as cases with history of
heavy asbest os exposures.

c. Document on the nedical record the reason(s) for renova
from the AMSP. No ot her docunentation is required.
NAVENVI RHLTHCEN does not need to be inforned that the individual
refuses further eval uation.

2. An individual enrolled in the AMSP on the basis of past
exposure nmay be renoved fromthe AMSP if, upon review of avail able
information, the OH professional (with occupational nedical
physi cian consultation as needed) concludes that the individual
did not neet any of the criteria for inclusion in the program and
was therefore inappropriately enrolled. 1In such a situation:

a. A physician's witten opinion is not required, but if the
staff decides to provide one to the individual, the individual's
command shoul d not be provided a copy.

b. Atermnation evaluation is not required.

c. Docunment on the nedical record the reason(s) for renova
fromthe ANSP.

d. Forward the individual's nanme and social security nunber

to NAVENVIR- HLTHCEN stating the reason(s) for renoval from the
ANGSP.
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Asbest 0si s

The AMSP is directed prinarilr towards the early recognition
of asbestosis. The follow ng guidelines on asbestosis are adapted
fromthose published by the American Thoracic Society (ATS):

Asbestosis is defined as interstitial fibrosis of the
pul monary parenchyma in which asbestos bodies or fibers may be
denonstrated. Wen pathol ogical findings are not available, as is
generally the case, the diagnosis of asbestosis is a judgenment
based on consideration of all relevant clinical findings.

I n maki ng a di agnosis of asbestosis, there nmust be:

1. A reliable history of exposure, and

2. An appropriate time interval between exposure and detection
(usually ten years or nore).

In addition, the followi ng are of recognized clinical val ue:

1. Chest roentgenographic evidence of type "s", "t", or "u"
smal | irregular opacifications of a profusion of 1/1 or greater
(ILO A assification of Pneunpbnoconi oses - 1980)

2. A restrictive pattern of lung inpairnment wwth a forced vital
capacity below the lower Iimt of norma

3. A diffusing capacity below the lower |imt of norma

4. Bilateral late or pan inspiratory crackles at the posterior

| ung bases not cl eared by cough.

The chest roent genographic findings are considered the single
nost inportant clinical criterion. Wen it is not net,considerable
caution is warranted. The specificity ofroentgenographic findings
i ncreases wWith increasing nunber of positive criteria. As in al
clinical judgenents, confounding variables, such as the presence of
other clinical conditions that affect these criteria, should be
eval uat ed.

Pl eural Abnornmlities

Pl eural abnormalities are often associated w th parenchynal
di sease, but are different in epidem ology, clinical features, and
prognosis. Exposure to asbestos may cause the follow ng benign
pl eural abnornmalities:

1. Pl eural plaques. These are discrete, rounded | esions, usually
bilateral, nost often found on the posterol ateral aspect of the
| oner parietal pleura or diaphragm They are not believed to be
pre-malignant | esions. Pleural plagques are well established
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markers for asbestos exposure and are wusually detected in
asynptomatic individuals on routine chest roentgenography. The
finding of pleural plaques on chest roentgenography is not, by
itself, an indication to refer for further eval uation.

2. Pleural thickening. This is a focal or diffuse fibrosis of
the visceral pleura wth involvenment from the apex to the base.
Pleural thickening may inpair pulnonary function and cause
synpt ons. Since many ot her di sease processes can cause pleura
fibrosis, the finding of diffuse pleural thickening on chest
roent genography i s non-specific and is not necessarily related to
asbest os exposure.

3. Pleural effusions. These are early nmanifestations of asbestos
exposure and are characteristically unilateral sterile exudates.
Ot her di sease processes can cause pleural effusion and a careful
eval uation for other causes, such as |lung cancer or tubercul osis,
shoul d be undertaken before an effusion is attributed to asbestos
exposure.

Lung Cancer

Lung cancer risk is related to asbestos exposure in a |inear,
dose-rel ated fashion. There is a synergistic effect of snoking and
asbestos exposure on the devel opnent of |ung cancer. Snoki ng
significantly increases the risk of |ung cancer. The | atency
period is seldomless than ten years and is usually over twenty
years.

Mesot hel i onn

Most nalignant nesothelionmas of the pleural and peritonea
cavities are associated with exposure to asbestos. Cases may occur
fromtransi ent exposure to asbestos. Cigarette snoking appears
unrel ated to the devel opnent of nesotheliomas. The |atency period
is usually greater than twenty vyears and is often as |ong as
thirty or forty years after exposure.

O her Ml i gnanci es

Some studies have associ ated asbestos exposure with excess
cancers of the gastrointestinal tract and kidney. These studies
are not considered concl usive.

B- r eadi ngs
| ndi viduals with pulnonary signs and synptons from acute

illnesses should not be scheduled for an AVMSP x-ray until the
illness has cleared up, to avoid x-ray findings which may cl oud the
pneunoconi oses fi ndi ngs.
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NAVENVI RHLTHCEN contracts with NI OSH certified B-readers to
read all AVGP films using the [1LO classification for
pneunoconi oses. Al films nust be read by the |ocal radiol ogist
before they are mailed for B-readings.

The B-reading is designed for epidem ol ogical purposes, not
for clinical evaluation. If the B-reading is significantly
different from the reading of the l|local radiologist, the |oca
radi ol ogi st shoul d be asked to review the film Because the | ocal
radi ol ogi st has access to information about the individual's
hi story, physical exam nation and previous x-rays, and can take
further x-rays if needed, his/her interpretation of the chest film
is nmore inportant for clinical diagnosis than the B-reader's

i nterpretation. Further action wll depend on the clinical
j udgenent of the exam ning physician. Referral to a pul nonary
speci ali st may be indicated.
C-readi ngs

The technique used for taking AMSP filnms is different from
t hose used for other purposes. Therefore, a nedical facility can

take AMBP x-rays only after its equi pnment and techni que have been
certified by NAVENVI RHLTHCEN. This is done by submtting filnms for
C-r eadi ngs.

Routine recertification is not required. Recertification is
required when the x-ray equipnent is changed or significantly
nodi fi ed. When NAVENVI RHLTHCEN identifies a problem with film
quality, recertification may be required. The procedures for
recertification of equi pnent and technique are the sane as for the
initial certification.

AVBP Certification of the Radi ol ogy Techni que and Equi pment

The followng procedures nust be followed by nedical
facilities applying for AVSP certification:

1. Facilities mnust subm t to NAVENVI RHLTHCEN six  AMSP
posterior/anterior (P/A) chest filns for evaluation and B-reading
Interpretation. Table Il describes the imaging systens and x-ray
t echni que necessary to produce the optimuminterpretation quality.

2. A NAVMED 6260/7 formand Table 11 form nust be conpl eted and
forwarded to NAVENVI RHLTHCEN with each P/ A chest film The Table
1l form provides information on the imaging system type of
machi ne, technique, processing and Quality Assurance for the
consul ting radiol ogist.

3. NAVENVI RHLTHCEN forwards the submtted filnms and forns to a
consulting radiologist (CGreader). |If the Greader determnes that
the filnms neet the ILO 1980 classification standards, the nmedica

facility wll be certified to take AVSP fil ns. The C-reader's
interpretation of readable filns will be recorded on the NAVMED
6260/ 7 forns.
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4. The GC-reader's recommendations wll be conveyed via
NAVENVI RHLTHCEN |l etter to the submtting facility with the filns
and conpl eted NAVMED 6260/7 fornms. This letter will either notify
the facility certifying its x-ray equipnment and technique, or
identify reasons for denying the certification. The letter
providing certification includes detailed information for obtaining
delivery orders and routinely sending chest filnms for B-readings
under the NAVENVI RHLTHCEN centrally adm ni stered contract. A copy
of this approval letter should be kept on file in the x-ray
depart nent.

Cont act NAVENVI RHLTHCEN when questions arise concerning the
certification status of a facility.
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Table I1
| magi ng System and X- Ray Techni que Recommendati ons

Par anet er Recommendat i on or Requi r enent
Film Medi um or hi gh speed
Screen Medi um or hi gh speed
Gid
Ratio 8:1 or 12:1
Li nes/inch 100 - 103
Focal filmdistance 72 inches
Filmsize 14 inches X 17 inches
Fi I m hol der Adj ust abl e; cassette capabl e of bei ng
positioned vertically or horizontally
Proj ection Posterior-anterior chest
Anode Rot at i ng
Focal spot size Maximum 2 mllineters
Filtration Mnimum 2.5 mllinmeters al um num
Ti me Less than 1/20 second

a.

b. 1/10 second if single phase and
| ess generator capacity than 300
m | lianperes at 125 kil ovolt peak
or patient greater than 28
centineters

M I 1ianperes 300 or greater

Ki | ovol t age 120 or greater
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Table 111
X-Ray Techni que and Equi pnment Questionnaire

1. Settings of chest filmforwarded for eval uation:

a. Phototiner system used:

YES NO
M 1|1 anperes M 111 anperes
Backup Ti e Ti ne_
Ki |l ovolt Peak M | |1 anperes-seconds(mis)
Ki |l ovolt Peak
b. Focal FilmD stance Filtration
2. Type of equipnent:
a. Manufacturer _ Model
b. Generator type: Si ngl e phase
Three phase_
Q her (specify)
c. Automatic collinmation available: Yes No
d. Filns/intensifying screens used
e. Gidused: Ratio Li nes/i nch

f. Maintenance provided by

3. Workl oad:

a. Radi ogr aphs:
Nunmber of all types of filns Eer week
Nunber of chest filns per wee

b. Retake rate: Percentage of filns retaken

4. Dar kr oom

a. Type of processing: Autonatic Manua
Manuf act ur er Model
Type t her nonet er Type tinmer

b. Mi ntenance:
Frequency for changi ng chem cal s
Mai nt enance perforned by:
Techni ci an
Medi cal repalr technician
Servi ce contract
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B-readi ng pr ot ocol

MIFs certified to take AVBP x-rays nust follow the procedures
listed bel ow to obtain B-readings:

1. Use SF-519A and NAVMED 6260/ 7 Report Form (Stock Number 0105-
LF-009-9900) to order routine posterior/anterior (P/A) chest x-rays
for individuals in the AVMSP. Conplete Section | of NAVMED 6260/ 7.

2. Do not ask the B-reader to nmake conparisons with old filnms. Do
not forward other radiol ogy reports, x-rays or related information.
Al'l additional x-rays and consultations are the responsibility of
t he exam ni ng physician, in consultation with the |ocal radi ol ogi st
as needed.

3. Follow the procedures below in preparing AVSP chest filnms for
B- r eadi ngs:

a. The local radiologist nust read the filnms before they are
forwarded to the B-reader. Use routine procedures established by
the x-ray departnent to track filns checked out of the departnent.

b. Forward only the P/A chest filns and NAVMED 6260/ 7s to the
B reader. You nust always send both the original and copy of the
NAVMED 6260/7 to the B-reader. Do not send the filns to
NAVENVI RHLTHCEN

C. To obtain authorization for mailing AVSP chest filnms to
the B reader, use the sanple letter on the following page to
request the DD 1155 (delivery order) from NAVENVI RHLTHCEN. The
nunber of radi ograph eval uations you request in the letter will be
entered in block 19 of DD 1155. I f the nunber of AMSP chest
eval uati ons varies from the nunber on the DD 1155, contact
NAVENVI RHLTHCEN to have the order nodified before you ship the
filmse and DD 1155 to the B-reader. Failure to conply could result
in an wunauthorized procurement wth funding charged to your
activity.

d. Each chest film nmust have an acconpanyi ng NAVMED 6260/ 7
with all of Section | conpleted. |If two exposures are required to
obtain the P/A chest film count these two chest filns as one chest
film and prepare one NAVMED 6260/7 to request one eval uation
Pl ace the NAVMED 6260/7 on top of each corresponding film (do not
staple formto film and stack up to 25 filnms in one x-ray jacket
for efficient packaging. This wll enable a mailing case to hold
up to 100 AMSP filns and fornms. The B-reader is not responsible
for sorting fornms to match filns. Filnms nust be securely packed in
the film mailing case. Mailing cases are furnished by the
NAVENVI RHLTHCEN upon request.

e. AMSP filnms should be forwarded at | east nonthly in batches
of 10 to 100 fil ns. Facilities having less than 10 filns in a
nmonth may batch those filnms with other facilities. Please contact
NAVENVI RHLTHCEN to identify other clinics taking AVSP filnms in your
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area, if needed.

f. Prepare a mailing label for the x-ray mailer case,
containing the B- reader address (found in block 9 of the DD 1155.)
Prepare a second mailing | abel with your address to be used by the
B-reader in returning the AMSP chest films and NAVMED 6260/ 7s.
Pl ace the second | abel in the mailing case wth the filns, NAVMED
6260/ 7s and DD 1155.

g. The filns to the B-reader nmust always be nmailed certified
"priority 13" since filnms nust be traceable in case they are | ost
inthe mail. The DD 1155 nmust be used within 14 days (21 days for
overseas activities) fromthe date found in block 3 of the DD 1155.

3. The B-reader has thirty days to read the films. |If the filns
and original NAVMED 6260/ 7s are not returned wwthin two (2) nonths
fromthe date you nailed the filns, or by the date in block 10 of
t he order docunment DD 1155, contact NAVENVI RHLTHCEN

4. B-reader interpretations (NAVMED 6260/ 7) are nedi cal docunents
whi ch nust be incorporated into the permanent health record after
review by the nedical health provider.

Requests for Authorization to Ship X-rays for B-readings

Requests nust be in witing and forwarded to NAVENVI RHLTHCEN by
speed letter, regular mail, naval nessage, or telefax (Tel efax: (804)
445-6873). An authorized signature is required unless the request is
by naval nessage.

The format used in the follow ng sanple letter nust be used to
request authorization to ship AVSP chest x-rays for B-readings.
Paragraph 1 requires information on the quantity of radiograph
evaluations. |If two exposures are required for an individual, count
these two chest filns as one. Use the U C of the MIF shipping the
AMSP chest x-ray.

DATE: u cC

From (REQUESTING ACTIVITY) (Provide conplete nuailing address
i ncludi ng building nunber, etc.)

To: Contracting O ficer, Navy Environnmental Health Center,
2510 Wl ner Avenue, Norfolk, Virginia 23513-2617

Subj: REQUEST FOR AUTHORI TY TO SHI P ASBESTOS X- RAYS FOR B- READI NGS
Ref : (a) OPNAVI NST 5100. 23D Chapter 17

1. Per reference (a), (REQUESTING ACTIVITY) has a total of
(QUANTI TY) chest radi ograph eval uations avail able for shipping to the
desi gnated B-reader. The requested delivery date is (DATE: 45 days
fromthe date of your request letter), Priority 13.

D- 23



2. Please forward the order docunent (DD 1155) and the Chest Film
Prot ocol for the ANSP.

3. Point of contact
Tel ephone: DSN: COMWM  ( )
Tel ef ax: DSN: cowm  ( )

AUTHORI ZED S| GNATURE

D. EVALUATION OF CHOLI NESTERASE LEVELS
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Mechani sm of Acti on

Most of the toxic effects of organophosphate and carbamate
pesticides are due to their ability to inhibit the activity of
acetyl chol i nesterase, an enzyne which normally inactivates acetyl cho-
line. Acetylcholine is the neurotransmtter at the postganglionic
parasynpat heti ¢ nerve endings, preganglionic nerves to parasynpa-
thetic and synpathetic ganglia, somatic nerve endings to striated
muscl e, and certain central nervous system (CNS) synapses. When
chol i nesterase activity is inhibited, acetylcholine accumul ates at
cholinergic synapses, resulting in stinulation, then paralysis of
transm ssion in those synapses.

Rout es of Absorption

Organophosphates are absorbed through the respiratory and
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gastrointestinal tracts, skin and conjunctival nucosa. Toxicity has
been reported from skin absorption of organophosphates on clothing
t hat had been | aundered after contam nation.

Carbamates are absorbed through the respiratory and
gastrointestinal tracts. They are not appreciably absorbed through
I ntact skin, but absorption may be increased in cases of dermatitis.

El enents of Medical Eval uation

Wrkers undergo physical exam nations before exposure and
annual ly. The elenments of the exam nation are contained in NEHC6260
TMR6- 1.

Chol i nesterase levels are determ ned before exposure and at
periodic intervals depending on the type and frequency of exposure.
OPNAVI NST 6250.4A contains the guidelines to be followed when
nmoni tori ng chol i nesterase |evels.

Significance of Cholinesterase Levels

~The nedical surveillance program tests for two kinds of
chol i nest er ase:

1. Acetylcholinesterase (RBC cholinesterase) is found in the nervous
system and red bl ood cells (RBC)

2. Butyrylcholinesterase (plasnma cholinesterase,
pseudochol i nesterase) is found in the liver and pl asna.

The syndrone observed wi th organophosphate or carbamate toxicity
is due to the inhibition of acetylcholinesterase in the nervous
system Since this cannot be neasured, RBC cholinesterase and pl asma
chol i nesterase are used as surrogates in testing. Chol i nesterase in
the nervous systemis reflected better by RBC cholinesterase than by
pl asma cholinesterase. Measurenent of both is recomended because
each yields different information:

1. Organophosphate and carbamate pesticides may cause a decline of
RBC chol i nest erase, plasnma cholinesterase or both.

2, Pl asma chol i nesterase declines and returns to baseline val ues
nmore rapidly than RBC cholinesterase. If there is conplete inhibition
of RBC chol i nesterase by organophosphates, recovery takes place at
the same rate as new RBC regeneration (approximtely 1% per day).
Pl asma chol i nest erase regenerates approxi mately 25%in the first 7 -
10 days.

Devel opnent of synptons depends nore upon the rate of decline in
chol i nesterase activity than upon the anmount of the decline.

Considerations in the Interpretation of Laboratory Tests

1. Normal |aboratory values show a w de range, varying with the
met hod and the | aboratory. Therefore, it is preferable to conpare a
worker's followup cholinesterase values wth his/her baseline
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(obt ai ned before exposure) rather than with the | aboratory "nornmal"
val ues. Cases have been reported of individuals whose chol i nesterase
|l evels are significantly depressed from their baseline, but fall
within the | aboratory range of normal

2. Two baseline tests are recomended because for the sane
i ndi vi dual, cholinesterase values can vary by as nuch as 10 - 15%

3. Wien baseline studies are not available for an indivi dual who was
over exposed to organophosphate, serial cholinesterase nonitoring is
advi sed. A rise in cholinesterase values indicates that there was
post - exposure chol i nesterase depression.

4. The conplex formed by carbamates with cholinesterase is unstable.
Chol i nesterase nonitoring is not helpful if a worker is exposed only

Lo carbamates, unless the specinen can be examned within a few
ours.

5. Decreased cholinesterase values have been reported in the
fol | ow ng:

a. RBC and/or Blasna cholinesterase - Overexposure to
or ganophosphat e or carbamate pestici des

~b. RBCcholinesterase - anema (if the cholinesterase neasurenent
is not corrected for the hematocrit), quinine.

c. Plasma cholinesterase - |iver damage, nmalnutrition, foods with
xant hi ne rel ated conpounds (coffee, chocolate, tea), drugs (norphine,
codei ne, thiamne, ether, chloroquine), chemcals (organic nercury
conpounds, carbon disulfide, benzal konium salts), acute infections,
sone types of anem a, stomach and ki dney cancer

6. | ncreased cholinesterase values have been reported in the
fol | ow ng:
a. RBC cholinesterase - chronic |low | evel exposure (as nuch as

10% above baseline).

b. Plasma cholinesterase - exercise, nephrotic syndrone.
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