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Hepatitis A Outbreak, Virginia Beach

Outbreak Report

In February 1988, several cases of
hepatitis A were reported in patrons
of a Mexican-style fast-food restau-
rant in Virginia Beach. Clustering of
onset dates suggested a common-
source exposure. Investigation re-
vealed an index case in a foodhan-
dler who had worked at this restau-
rant from January § through Febru-
ary 1, 1988. This individual had
onset of jaundice on January 18, but
was not diagnosed as having hepati-
tis A until February 1 when IgM
antibody to hepatitis A virus (IgM
anti-HAV) was detected in a serum
sample. On that day, he was relieved
of all foodhandling responsibilities.
Other foodhandlers in the restaurant
were reminded of the need for good
handwashing practices, were admin-
istered immune globulin (IG), and
were advised to wear plastic gloves.
By mid-March over 40 cases of hep-
atitis A had been reported in the
restaurant’s patrons. Several of
those cases were in foodhandlers at
other restaurants, where similar con-
trol measures were taken, with the
addition of IG administration to pa-
trons, where appropriate.
Diagnosis of Hepatitis A

Illness typically begins abruptly
with fever, anorexia, nausea, and ab-
dominal discomfort, followed sev-
eral days later by jaundice. Severity
increases with age, although fatali-
ties are rare. Many infections in chil-
dren are asymptomatic. Diagnosis is
usually established by detecting IgM
antibodies against the virus in the
serum of ill or recently ill patients.

IgM antibodies are usually only de-
monstrable for up to six months after
infection. IgG antibody to the virus
persists for up to a lifetime after
infection; a positive anti-HAV test
(without IgM specificity) is only in-
dicative of infection at some time in
the past and therefore does not pro-
vide good supportive evidence of re-
cent infection.
Epidemiology

Hepatitis A is transmitted primar-
ily through person-to-person contact
by the fecal-oral route. Viral parti-
cles are found in the feces a week or
two before onset of symptoms, with
the number diminishing rapidly after
the onset of symptoms or laboratory
evidence of liver dysfunction. Trans-
mission ‘is facilitated by poor per-
sonal hygiene. Daycare facilities

with children in diapers have been
shown to be important settings for
HAV transmission. Only a fraction
of reported cases are the result of
common-source outbreaks due to
contaminated food or water.

Most foodhandlers diagnosed as
having hepatitis A do not cause
foodborne outbreaks of hepatitis A.
Each year approximately 1000 cases
of hepatitis A infection in foodhan-
dlers are reported in the U.S., while
an average of only four foodborne
outbreaks of hepatitis A are reported
each year. Transmission in this set-
ting is thought to be a function of the
foodhandler’s hygiene practices, the
amount of virus excreted, and
whether or not the food is cooked
after handling. :
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Prevention

The mainstay of prevention is ed-
ucation of the public and foodhan-
dlers concerning the importance of
personal hygiene and good sanita-
tion. Postexposure prophylaxis with
IG (0.02 ml/kg IM) is recommended
for all close personal contacts (e.g.
household and sexual contacts) of
persons with hepatitis A. Serologic
screening of contacts for anti-HAV
before giving IG is not recom-
mended. Because the prophylactic
value of IG is only high when given
early in the incubation period, ad-

ministration to a contact more than
two weeks after exposure is not in-
dicated.

When a foodhandler is diagnosed
as having hepatitis A, IG should be
given to other foodhandlers in the
same establishment. It is usually not
recommended for patrons, with the
possible exception of the situation
where: (a) the infected foodhandler
was directly involved in handling,
without gloves, foods that were not
cooked prior to being served, (b) the
personal hygiene of the foodhandler
is judged to have been deficient
based on interviews and observa-
tion, and (c) patrons can be identi-

fied and given IG within two weeks
of exposure. IG is not recommended
for patrons after cases have begun to
occur in that group, since the 2-week
period during which IG would have
been effective will have already
passed.

More detailed recommeridations,
including preexposure prophylaxis
for international travelers, have been
previously published (Centers of
Disease Control. Recommendations
for protection against viral hepatitis.
MMWR 1985; 34:313-324, 329-335
or Virginia Epidemiology Bulletin
1985; 85[8]).

Update: Serologic TeSting for Antibody to Human
Immunodeficiency Virus

Tests to detect antibody to human
immunodeficiency virus (HIV), the
virus that causes acquired immuno-
deficiency syndrome (AIDS), were
first licensed by the Food and Drug
Administration (FDA) in 1985, pri-
marily as screening tests for blood
and plasma donation. Since that
time, millions of HIV antlbody tests
have been performed in laboratories
of blood and plasma. collection cen-
ters, in counseling and testing cen-
ters, and in clinical facilities as well
as for purposes such as screening
active duty military personnel and
applicants for military service. As-
suring accurate test results requires
continued attention to both the in-
trinsic quality of the tests and the
_performance of the technical person-
nel doing the tests.

" Given the medical and social sig-

nificance -of a positive test for HIV
antibody, test results must be accu-
rate, and interpretations of the re-

sults must be correct. For these rea-:

sons, the Public Health Service has
- emphasized that an individual be
considered to have serologic evi-
- dence of HIV infection only after an
enzyme 1mmunoassay (EIA) screen-
ing test is repeatedly reactive’ and
another test such as Western blot
- (WB) or immunofluorescence assay
- has been performed to validate the
results (7).t
Licensed test kits currently avail-
able in the United States for HIV
antibody testing comprise seven
EIAs and one WB. All of these tests
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use HIV antigens derived from dis-
ruption of whole virus cultured in
human-derived cell lines. In addi-
tion, many laboratories produce
their own WB test reagents using
viral antigen purchased from com-
mercial sources. A variety of other
test procedures are in use or under
development or are bemg evaluated
for licensure.

Criteria for interpretation of a re-
active anti-HIV EIA test are based
on data from clinical studies per-
formed under the auspices of each
manufacturer. Since licensure of the
first EIA test kits in 1985, the manu-
facturers have worked to improve
the sensitivity, specificity, and re-
producibility of their assays.* Clini-
cal data submitted by the manufac-
turers to FDA for licensure indicate
that the sensitivity and specificity of
the EIA tests currently marketed in
the United States are >>99.0%. Other
laboratories performing comparative

‘analyses of licensed anti-HIV' EIA

test. kits have found similar or
slightly lower sensitivity and speci-

~ficity (2-5). In routine use, both the
‘sensitivity and specificity of the tests

depend on the quality of testing in
the laboratory. In. addition, false-
positive test results are observed
when nonspecific serologic reactions
occur among uninfected persons

- who have immunologic disturbances

or who have had multiple transfu-
sions. False-negative test results are
observed among persons who have
recently become infected with HIV

and who have not yet developed de-
tectable antibody (6).

Repeating each initially reactive
EIA test increases the specificity of
the test sequence by reducing the

*The terms ‘‘reactive’’ or ‘‘nonreactive’’
are used to describe serum or plasma
specimens that give reactive or nonreac-
tive test results and to describe the test
results from EIA or WB tests before final
interpretation. The terms ‘‘positive’’ and
“negative’’ are used to describe the in-

_terpretation of EIA test results indicat-

ing that the specimen tested is 1) repeat-
edly reactive (positive) or 2) nonreactive
or not repeatedly reactive (negative).
The terms ‘‘positive,”’ ‘‘indeterminate,’”’
and “‘negative’’ are used to describe the
interpretation of WB test results that
indicate that the specimen tested is re-
active with a specific pattern of bands
(positive), reactive with a nonspecific
pattern of bands (indeterminate), or
nonreactive (negative).

‘Blood and plasma are not accepted for
transfusion or further manufacture when
the EIA screening test is positive, re-
gardless of the results of other tests that
may be performed.

sSensitivity is the probability that the test
result will be reactive if the specimen is
a true positive; specificity is the proba-
bility that the test result will be nonreac-
tive if the specimen is a true negative;
and reproducibility (reliability) is the
ability to replicate qualitative results
with the same or similar test procedures
on blindly paired samples.

The predictive value of a positive or
negative test is the probability that the
test result is correct.
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possibility that technical laboratory
error caused the reactive result. In
the American Red Cross Blood
Services laboratories, a specificity
of approximately 99.8% has been
consistently achieved during screen-
ing of donated blood (7, unpublished
data). However, in a population with
a low prevalence of infection, even a
specificity of 99.8% does not provide
the desired predictive value' for a
positive test. For this reason, it is
particularly important not to rely
solely on EIA testing to determine
whether a person is infected with
HIV. Rather, EIA test results should
be validated with an independent
supplemental test of high specificity
conducted by a laboratory with high
performance standards. In the
United States, the validation test
used most often is the WB. Some
laboratories also use radioimmuno-
precipitation assays and indirect im-
munofluorescence assays.

For the licensed WB test, interpre-
tation of reactive and nonreactive
tests is based on data from clinical
studies submitted to FDA for licen-
sure. The manufacturer states that,
for a test to be considered positive
with this WB, antibody must be re-
active with multiple virus-specific
protein bands, i.e., p24, p31, and
either gp4l or gpl60 (Table 1). If
fewer bands are present, the test is
considered indeterminate; it is inter-
preted as negative only if no bands
are present on the blot. When the
manufacturer’s stringent criteria are
used for interpreting test results, the
probability of either a false-positive
or a false-negative result is ex-
tremely small. In clinical trials for

licensure of this WB, however, as
many as 15% to 20% of tests on
persons at low risk for HIV infection
were described as indeterminate.
Sera from persons recently infected
with HIV also may produce an inde-
terminate WB pattern. For such per-
sons, a repeat WB on a second spec-
imen obtained after the initial speci-
men often yields a positive blot
pattern within 6 months. Con-
versely, follow-up testing of unin-
fected persons whose serum had an
indeterminate blot pattern on initial
testing usually will show no change
in the banding pattern. Serum from
some HIV-infected persons who
have advanced immunodeficiency
may have an indeterminate pattern
because of a loss of antibodies to
non-env proteins (8). To reinstate do-
nors with a history of a positive EIA
test, blood and plasma centers may
use only results from the licensed
WB test performed in the FDA-ap-
proved test sequence.

The performance characteristics
of the unlicensed tests used by many
laboratories, whether WB, immuno-
fluorescence assays, or other proce-
dures, have not been uniformly sub-
jected to the same rigorous scrutiny
required for licensure by FDA. Re-
commendations for standardization
have been published (9), but the ex-
tent to which these are followed is
unknown. Information about pro-
duction standards, inter-lot variabil-
ity, or validation of criteria used for
interpretation often is not available.
Absence of standardization and ap-
propriate quality controls may result
in a lower sensitivity or specificity
and, thus, a higher probability of

Table 1. Description of major gene products of human
immunodeficiency virus (HIV)

Gene Product*

gpl20
gp160

Description
pl7 gag'protein
p24 gag protein
p31 Endonuclease component of pol® translate
gp4l Transmembrane env'glycoprotein
pS1 Reverse transcriptase component of pol translate
pSS Precursor of gag proteins

p66 Reverse transcriptase component of pol translate
Outer env glycoprotein
Precursor of env glycoprotein

‘gag = core.
spol = polymerase.
fenv = envelope.

*Number refers to molecular weight of the protein in kilodaltons; measurement of
molecular weight may vary slightly in different laboratories.
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inaccurate results (10).

Despite the existence of a licensed
WB test, many laboratories continue
to use unlicensed WB tests because
of cost and the stringent criteria re-
quired for interpreting the licensed
test. The potential problems in using
and interpreting unlicensed WB tests
have been openly debated (11,12).
Although unlicensed WB tests can
be highly accurate and reproducible
when done with appropriate quality
controls in laboratories with estab-
lished performance standards (9),
not all laboratories meet acceptable
performance standards. Ten of 19
laboratories bidding for contracts to
perform WB tests for the Depart-
ment of Defense failed the required
proficiency panel on one or more
occasions (13). Two of the laborato-
ries satisfying the performance stan-
dards were awarded contracts by the
U.S. Army. Both of these laborato-
ries use well-validated techniques
for WB that yield virus-specific
bands at pl17, p24, p31, gp4l, p33,
p55, and p64. The U.S. Army con-
siders these WBs to be positive if
bands are present either at gp4l or
at both p24 and p55 (14). In compar-
ison with multiple validation proce-
dures, WBs in these contract labo-
ratories have an estimated specificity
of 99.4%, and the laboratories have
consistently performed accurately
on all pre- and post-award quality
assurance serum panels (/4). These
and other laboratories have demon-
strated that the achievable false-pos-
itive rate of sequentially performed
EIA and WB tests can be <0.001%
(<1/100,000 persons tested) (13,13).

The College of American Patholo-
gists (CAP), in conjunction with the
American Association of Blood
Banks, conducts an open proficiency
testing program** for laboratories
performing HIV antibody tests.
Each quarter, more than 600 labora-
tories that participate voluntarily re-
port results from testing five coded
samples of plasma that have various
known levels of anti-HIV reactivity
or that are nonreactive.

In the CAP survey conducted in
October 1987, the results of EIA
tests at the participating laboratories
correlated well with results from the

~The laboratories know that the samples
have been supplied for proficiency test-
ing.

Continued to page 4
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referee laboratories (Table 2). For
the three reactive samples (W-21, W-
23, W-24), correlation ranged from
99.5% to 100%. For the single non-
reactive sample that could be ade-
quately evaluated (W-25), correla-
tion was 98.3%. The nonreactive W-
22 sample that was sent with the
October 1987 serum panel had been
prepared with a pool of processed
plasma that caused an unexplained,
nonspecific reaction with one of the
EIA test kits. Consequently, the

the WBs were reported as indeter-
minate; and, for 3 (1.2%), they were
reported as negative. Of 58 WB re-
sults performed on nonreactive sam-
ples found nonreactive by EIA, 55
(94.8%) were reported as negative by
WB, and 3 (5.2%) were reported as
indeterminate. None of the nonreac-
tive samples were read as positive by
WB.

Because criteria used to interpret
WB varied by laboratory, banding
patterns reported in the 299 WB
tests conducted in the October 1987
survey were examined (Table 3).

Table 2. Comparison of responses by referee and participant
laboratories on samples tested for anti-HIV by enzyme
immunoassay (EIA), by sample number—College of American
Pathologists Proficiency Testing, 1987

Percentage of Laboratories
Reporting Correct Result

, Referee Participant

Sample Number Reactivity Laboratory* Laboratory’
Ww-21 Reactive 100.0 99.8
W-22¢ Nonreactive 80.0 51.4
W-231 Reactive 100.0 99.5
W-247 Reactive 100.0 100.0
W-25 Nonreactive 100.0 98.3

fSamples W-23 and W-24 were identical.

*Results reported by 15 laboratories selected because of extensive experience and
excellent long-term performance in proficiency testing programs.

*Results reported by 601 other laboratories that voluntarily participated.

tSample W-22 was prepared with a pool of processed plasma that caused an artifactual,
nonspecific reaction with one EIA test kit.

EIA results for this sample could not
be evaluated.

The individual participating labo-
ratories used their own criteria for
interpreting WB results. WB results
for two of the three reactive speci-
mens were reported as indetermi-
nate by one referee laboratory each,
while results for the two nonreactive
specimens in the CAP survey were
reported correctly by all 10 referee
laboratories (Table 3). One of the 73
participating laboratories reported a
nonreactive sample (W-22, the sam-
ple that gave artifactual reactions
with one of the EIA test kits) as
reactive, while approximately 5% re-
ported the two nonreactive samples
as indeterminate, and 12% to 15%
reported two of three reactive speci-
mens as indeterminate.

For the three reactive samples, the
results of 241 repeatedly reactive
EIA tests could be compared with
WB results (Table 4). For 215
(89.2%) of these, the WB tests were
reported as positive; for 23 (9.5%),

4

Two or more virus-specific protein
bands were reported in 215 blots,
208 (96.7%) of which were inter-
preted as positive. Eighteen (60.0%)
of 30 blots with only a single virus-
specific protein band were consid-
ered positive. When the single pro-
tein band was from the env gene, 12
(85.7%) of 14 were read as positive.
These data demonstrate that differ-
ent laboratories may report different
WB results for samples with the
same banding patterns.

Results of CAP proficiency tests
from more than 500 laboratories par-
ticipating in the 1986 and 1987 sur-
veys indicate the following perform-
ance for the anti-HIV EIA test. Of
6,946 tests on reactive samples,
99.5% were reported as positive. Of
1,142 tests on nonreactive samples,
98.3% were interpreted as negative.
Based on results from 601 laborato-
ries on a pair of identical reactive
samples (W-23 and W-24), reproduc-
ibility was 99.5%.

For the WB test, calculations were

based only on positive or negative
results divided by the total number
of tests in the October 1987 CAP
survey (Table 4). For the reactive
samples, 89.2% of 241 results were
correctly interpreted as positive,
and, for the nonreactive samples,
94.8% of 58 results were correctly
interpreted as negative. Reproduci-
bility, which was based on 83 tests"
on a pair of identical reactive sam-
ples (W-23 and W-24), was 95.2%.
The performance of the referee lab-
oratories was more accurate for the
EIA and much more accurate for the
WB than was the performance of the
participating laboratories. The per-
formance of the licensed and unli-
censed WB tests could not be com-
pared because the data were not col-
lected.

Editorial Note: Quality laboratory
testing for HIV antibody is a criti-
cally important element for surveil-
lance and detection of HIV infec-
tion. The laboratory testing process
requires quality assurance for each
step including: 1) collection, label-
ing, and transport of specimens; 2)
laboratory reagents and procedures:
3) interpretation of analytical re-
sults; and 4) communication from
the laboratory scientist to the clini-
cian and then to the person being
tested. Quality performance .is pro-
moted by using licensed or standard-
ized tests in proper sequence and by
developing consensus about inter-
pretation of analytical results.

Proficiency testing benefits partic-
ipating laboratories by identifying
problems with particular types of
samples, with particular tests, or
with interpretation of resuits. How-
ever, results of proficiency testing
programs should be interpreted cau-
tiously. Data from proficiency test-
ing measure only the operational
performance of participating labora-
tories but cannot be used to measure
the sensitivity or specificity of a
given test. Samples provided for
testing in the HIV antibody surveys
may be pooled human plasma sam-
ples with known levels of anti-HIV
reactivity, or they may be dilutions
of a single reactive plasma sample in
HIV-negative serum. They are
rarely fresh serum specimens from a
person who is or is not infected with
HIV. Some samples are selected be-
cause they exhibit nonspecific reac-
tivity or are otherwise difficult to
test and interpret; they are not typi-
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Table 3. Comparison of responses on samples tested for anti-HIV
by Western blot (WB) by referee and participant laboratories,* by
sample number—College of American Pathologists Proficiency
Testing, 1987

Interpretation of WB Test Results (Percentage of Responses)
Positive Test Indeterminate Test Negative Test
Sample Referee Participant Referee Participant Referee Participant
Number  Reactivity Laboratory Laboratory Laboratory Laboratory Laboratory Laboratory
W-21 Reactive 100.0 100.0 0.0 0.0 0.0 0.0
W-22 Nonreactive 0.0 1.6 0.0 4.9 100.0 93.4
W-23 Reactive 90.0 80.8 10.0 15.1 0.0 4.1
W-24 Reactive 90.0 849 10.0 12.3 0.0 2.8
W-25 Nonreactive 0.0 0.0 0.0 5.6 100.0 944

*Results reported by the 10 referee and 73 participant laboratories that performed both
EIA and WB tests.

Table 4. Relationship between results on samples tested for anti-

HIV by enzyme immunoassay (EIA) and Western blot (WB), by

sample number—College of American Pathologists Proficiency
Testing, 1987

‘ Sample Results by EIA* Results by WB*
Number Reactivity Positive Negative Positive Indeterminate Negative
W-21  Reactive 76 0 76 0 0
W-23  Reactive 83 0 69 13 1
W-24  Reactive 82 0 70 10 2
W-25 = Nonreactive 0 58 0 3t 55
Total 241 58 215 26 58

*Number of responses reported by both referee and participant laboratories. Sample W-
22 was excluded because of an artifact of the sample.

*One Sample by WB had only p24 bands reported; one sample had both p24 and p32

bands reported; and one sample had no bands reported.

Table 5. Distribution and interpretation of HIV-specific protein
band patterns on Western blot* (WB)—College of American
Pathologists Proficiency Testing, 1987

WB as Interpreted by Referee and Participant Laboratories

HIV-Specific Positive Indeterminate : Negative
Bands' -~ Ne. (%) No. (%) No. (%)

None 0 0.0 9 7.1) 118 (92.9)
Single Band 18 (60.0) 9 (30.0) 3 (10.0)
gag 6 (42.9) 7  (50.0) 1 7.1
pol 0 0.0) 2 (100.0) 0 (0.0

. env 12 (85.7) 0 0.0) 2 (14.3)
Multiple Bands 208 96.7) 4 (1.9) 3 1.4
gag, pol : 8 - (80.0) 1 (10.0) 1 (10.0)
gag, env 125 (98.4) 0 0.0) 2 (1.6)
pol, env 2 (40.0) 3 (60.0) 0  (0.0)
gag, pol, env 73 (100.0) 0 0.0 0 (0.0
Total 226 60.8) 22 (5.9 124 33.3)

*Samples tested and reported include reactive samples W-21, W-23, and W-24 and
nonreactive samples W-22 and W-25.

*Bands may be any proteins or glycoproteins that are products of the genes listed. HIV-
specific gene products are shown in Table 1.

cal of the vast majority of specimens
that will be handled by the partici-
pating laboratories. For instance, in
normal practice, samples W-22 and
W-25 would not be tested by WB
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because the EIA was nonreactive.
The nonspecific reactivity of the
type that occurred with specimen W-
22 cannot always be predicted; a
similar unexplained nonspecific re-

action occurred in a proficiency test-
ing program conducted by CDC (16)
and with several samples used by the
American Association of Bioana-
lysts (unpublished data).

The number of specimens com-
monly used in proficiency testing
programs (five in each CAP survey)
sent to each laboratory also limits
the application of survey results.
This number of specimens is not suf-
ficient to measure adequately the
performance of any single labora-
tory. The number of specimens
tested per month in different labora-
tories varies enormously, and no at-
tempt is made in the survey to select
a representative sample of laborato-
ries performing the test; those that
choose to participate in the survey
do so voluntarily.

Laboratories in the surveys re-
ported indeterminate WB results on
some reactive and nonreactive sam-
ples. An indeterminate result is not
a final iresult; it requires additional
laboratory testing on the same spec-
imen and often entails asking the
person from whom the specimen was
obtained to provide one or more ad-
ditional specimens. The final inter-
pretation of an indeterminate result
frequently will also require -addi-
tional epidemiologic, clinical, or cor-
roborating laboratory information.

Even among the diverse laborato-
ries participating in the CAP survey,
none performing the EIA and WB
tests 'in sequence would have re-
ported: false-positive test results.
However, performance and interpre-
tation of WB tests vary among labo-
ratories. The Public Health Service
is convening a meeting to address
these issues. A nationwide perform-
ance evaluation program for HIV an-
tibody testing has been started by
CDC'’s Training and Laboratory Pro-
gram Office and Center for Infec-
tious Diseases (7). The first sample
shipment, consisting of reference
materials was mailed in November
1987 to more than 700 participating
U.S. laboratories.

The predictive values of both pos-
itive and negative test results for
HIV antibody are extremely high in
laboratories that have good quality
control and high performance stan-
dards and that use licensed EIA tests
and the licensed WB or other well-
standardized tests. Physicians or
other health-care providers who re-

Continued to page 6
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quest HIV antibody tests and who
counsel persons about test results
must have a clear understanding of
the significance of the test results
and the potential pitfalls of the test-
ing process. When test results are
indeterminate  or -inconsistent with
other information, additional infor-
mation should be obtained to try to
confirm whether the person is in-
fected with HIV. The counseling pro-
cedure should include a careful as-
sessment of the person’s potential
risks or exposures to HIV. As for all
medical tests, results should be in-
terpreted in concert with all the his-
toric, epidemiologic, clinical, and
other pertinent laboratory informa-
tion available.
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National Mailing
of AIDS
Brochure

Between May 26 and June
15, 1988, the Centers for Dis-
- ease Control will mail a bro-
chure containing basic infor-
mation about AIDS to 107 mil-
lion households in the nation.
The brochure will not contain
information that has not al-
ready been disseminated to the
public over the past few years.
It is, nevertheless, likely to
generate an increase in tele-
phone calls and more requests
for HIV antibody testing and
counseling. We trust that this
information will help you to be
better prepared to respond to
your patients’ concerns gener-
ated by the brochure.

April, 1988
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Administration of Human Diploid-Cell Rabies Vaccine
in the Gluteal Area™

To the Editor: Shill et al. (May 14
issue)! reported a case of rabies in a
19-year-old South African man who
was bitten on the finger by a rabid
mongoose and promptly received
both local wound treatment and the
recommended doses of human ra-
bies immune globulin and human
diploid-cell rabies vaccine. Although
the reason rabies developed in this
patient is unknown, Shill et al. spec-
ulate that as is the case with hepatitis
B vaccine,2? administration of the
rabies vaccine into fat tissue in the
gluteal area may have led to the fail-
ure of the vaccine.!

To determine how frequently the
rabies vaccine is administered in the
gluteal area and how administration
in the gluteal area affects antibody
response, we conducted a survey of
39 adults who received postexposure
rabies prophylaxis in Georgia and
Illinois between April 1986 and April
1987. In six of the subjects (15 per-
cent), all five doses of the vaccine
were administered .in the gluteal
area, and in another four (10 per-
cent), some but not all of the five
doses were administered in that
area.

Serum samples were obtained
from 19 of the 39 persons one to five
weeks after the fifth dose of the vac-
cine. The 4 who had received at least
one dose in the buttock had lower
rabies neutralizing-antibody titers
(0.2, 5.1, 9.8, and 13.2 1U per milli-
liter) than did the 15 who received
all five doses in the deltoid muscle
(median, 19.5 IU per milliliter;
range, 5.9 to 101.8) (P = 0.01 by
Wilcoxon rank-sum test). All per-
sons in this survey had titers in ex-
cess of the minimum established by
the Immunization Practices Advi-
sory Committee (complete neutrali-
zation at a 1:5 dilution* [about 0.2 IU
per milliliter]), but one person had a
titer of 0.2 IU per milliliter, which
would have been considered inade-
quate according to the more conser-
vative minimal titer established by
the World Health Organization (0.5
IU per milliliter). Studies of rabies in
animals have shown that in some
vaccinated animals whose titers fall
below 0.5 IU per milliliter, rabies

Epidemiology Bulletin

may develop after a challenge with
live rabies virus.*

The results of this survey indicate
that administration of human dip-
loid-cell rabies vaccine into the glu-
teal area appears to be a common
practice. This may be partly attrib-
utable to the package insert, which
states that the vaccine should be in-
jected ‘‘intramuscularly, preferably
into the deltoid muscle or into the
upper and outer quadrant of the but-
tocks.”’

Vaccination in the gluteal area re-
sults in lower neutralizing-antibody
titers than vaccination in the deltoid
area, and it may damage the sciatic
nerve. In adults, the vaccine should

always be administered in the deltoid
area; in children, the anterolateral
aspect of the thigh is also accepta-
ble.s?

DAaNIEL B. FISHBEIN, M.D.

LEIGH A. SAWYER, D.VM., M.PH.

FRANCES L. REID-SANDEN

Atlanta, GA 30333 Centers for

Disease Control

EvVELYN H. WEIR

Georgia Department

Atlanta, GA 30334 of Human

Resources

1. Shill M. Baynes RD, Miller SD.

Fatal rabies encephalitis despite

appropriate post-exposure pro-

phylaxis: a case report. N Engl J
Med 1987; 316:1257-8.

4. Rabies

2. Suboptimal response to hepatitis
B vaccine given by injection into
the buttock. MMWR 1985;
34:105-8, 113.

3. Shaw FE, Guess HA, Coleman
JB et al. The effect of anatomic
injection site and other host fac-
tors on the immunogenicity of
hepatitis B vaccine. In: Programs
and abstracts of the 26th Intersci-
ence Conference on Antimicro-
bial Agents and Chemotherapy,
September 28-October 1, 1986.
Washington, D.C.: American So-

. ciety for Microbiology, 1986:155,
- abstract.
prevention—United

. States, 1984. MMWR 1984;

33:393-402, 407-8.

5. Bunn TO, Ridpath HD, Beard
PD. The relationship between ra-
bies antibody titers in dogs and
cats and protection from chal-
lenge. Rabies Inf Exch 1984,
11:9-13.

6. General recommendations on im-
munization. MMWR 1983; 32:1-
8, 13-7.

7. Rabies postexposure prophylaxis
with human diploid cell rabies
vaccine: lower neutralizing anti-

- body titers with Wyeth vaccine.
MMWR 1985; 34:90-2.

*Reprinted with permission from N
Engl J Med 1988; 318:124-125.



Cases of selected notifiable diseases, Virginia, for the period March 1, through March 31, 1988.

State Regions
Total to Date Mean This Month

Disease This Last 5 Year
Month | Month | 1987 1988 | To Date [IN.W.| N. |SW.| C. | E.
Measles 41 0 0 41 241 0| 0] 0| 0
Mumps 3 1 3 7 7 1 0 1 1 0
Pertussis 5 1 29 7 13 3 0 0] © 2
Rubella 0 0 0 0 0 0 0 0] 0 0
Meningitis—Aseptic 12 4 38 23 38 2 2 0 1 7
*Bacterial 12 21 42 39 74 0 2 4 1 5
Hepatitis A (Infectious) 74 0 76 84 47 4 5 0 51| 60
B (SERUM) 26 16 100 57 128 1 2 61 4| 13
NON-A, NON-B 17 3 10 22 21 216 0 4 5
Salmonellosis 78 94 219 244 229 | 12 | 18 137 21 14
Shigellosis 29 36 29 100 37 2 9 2 7
Campylobacter Infections 14 33 87 75 89 3 6 2 2
Tuberculosis 42 40 83 105 83 9 7 5 8| 13
Syphilis (Primary & Secondary) 41 38 61 105 109 0 1 21 9 [ 10
Gonorrhea 956 988 3998 | 3174 | 4520 | — | — | —| — | —
Rocky -Mountain Spotted Fever. 0 0 0 0 0 0 0 0 0 0
Rabies in Animals 53 22 85 88 89 8| 16 51 17 7
“Meningococcal Infections 9 6 25 19 25 3 0 1 0 5
Influenza 506 1421 1172 2022 1428 | 45 3 1362 65 ] 31
Toxic Shock Syndrome 0 .0 0 0 1 0 0 o 0 0
Reye Syndrome : 0 0 0 0 1 0 0 0 0 0
Legionellosis 1 1 2 2 4 1 0 0 0 0
Kawasaki’s Disease 2 1 5 3 8 0 0 0 i 1

Acquired Immunodeficiency

Syndrome 32 48 55 98 —_— 2 12 1 7 10

Counties Reporting Animal Rabies: Amelia 3 raccoons; Arlington 1 fox, 2 raccoons; Bath 1 raccoon; Botetourt 1
skunk; Buckingham 1 skunk; Chesterfield 6 raccoons; Essex 1 raccoon; Fairfax 1 fox, 7 raccoons, 1 skunk; Fauquier
1 cat; Fluvanna 1 raccoon; Hanover 3 raccoons; Henrico 2 raccoons; Lancaster 1 raccoon; Loudoun 1 fox, 2 raccoons,
1 skunk; Middlesex 1 fox; New Kent 1 raccoon; Northumberland 1 fox, 1 raccoon; Page 2 skunks; Richmond City 1
raccoon; Richmond County 2 raccoons; Rockbridge 1 skunk; Rockingham 1 skunk; Shenandoah 1 skunk; Smyth 1

skunk; Washington 3 skunks.

Occupational Illnesses: Asbestosis 30; Carpal Tunnel Syndrome 1; Loss of Hearing 6; Pneumoconioses 59; Poisoning-

Chemical 1; Poisoning-Metal 2.

*other than meningococcal
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