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SYNOPSIS

THE RE-EMERGENCE OF tuberculosis as a significant public health threat has
led to greatly renewed activity in tuberculin skin testing to identify infected
persons. However, even use ofthe preferred skin test technique (intradermal
injection of punfied protein derivative via the Mantoux method) can lead to
either false positive or false negative results. Interpretation of a Mantoux test
can be influenced by cross reactions with other mycobactera, intertester
variation, host-response variation, and product related problems.

At least 25 apparent false positive purified protein derivative skin test
reactions in New York State in 1992 appeared to be associated with lots of
the derivative produced by one manufacturer. These unexpected skin test
results led to examination of a product with an altered appearance that may
have caused the unanticipated responses. After announcement of these false
positive results to the press, the company removed the product from the
market. Food and Drug Administration analysis later revealed particulate
matter in vials of the suspected lots of purfied protein dervative.

T uberculosis (TB), a disease once thought to be ready for elimina-
tion, has re-emerged as a major public health threat in New York
State and the nation (1-3). In New York State, the number ofnew
cases of tuberculosis reached its lowest point in 1978 with 2,060
cases (11.5 per 100,000). After a decade-long increase in both

New York City and the remainder of the State, the State's rate had increased to
25.2 per 100,000 by 1992, two and one-half times the national rate. Although
New York State has 7.1 percent of the nation's population, the 4,574 new cases
of active TB reported in 1992 represented 17.1 percent of the nationally
reported cases (2).

The increase ofTB in New York brought pressures to expand greatly tuber-
culin skin testing (TST) programs throughout the State. The increase in inci-
dent cases, the broad prevalence of single- and multiple-drug resistant strains
(4-6), and the rapid development of disease in those persons coinfected with
human immunodeficiency virus (HIV) (7) all encouraged increased TST
screening to avoid disease through prevention. The documented and well-pub-
licized incidents of institutional spread of TB (8-10) and the higher risk of
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infection among the new wave of refugees and immigrants
coming to New York in the 1980s further increased the
demand for broad-scale TST use.

The preferred method of testing for TB infection is
injection of purified protein derivative (PPD) via the Man-
toux test (11). Although the Mantoux test is currently the
best procedure through which TB infection can be assessed,
the test is not without problems. Mantoux test results may
be influenced by (a) cross reaction with mycobacterial infec-
tions other than M. tuberculosis; (b) inter-tester variation,
which includes both planting and interpreting the results;
(c) host response variations such as antigen overload, boost-
ing, age, and so forth; and (a) product related problems
including variations among manufacturers and between lots
(12-18).

We report several clusters of false positive TST results
apparently associated with one brand of PPD solution,
which occurred during a brief period in 1992 in State areas
outside of New York City. After assessment of the product
by the manufacturer and the Food and Drug Administra-
tion, the PPD solution was withdrawn from the United
States market.

Methods

The Bureau of Tuberculosis Control, New York State
Department of Health, routinely conducts case surveillance,
provides technical assistance, and maintains oversight of
county health department TB Control Programs through-
out the State. State-employed staff members in six regional
offices facilitate communication and collaboration with
local health departments. Health care professionals are
encouraged to report any unusual reactions to TST to the
local health unit and the State. At the State level, reports of
product problems are logged and reviewed continuously to
identify any patterns.

In 1992, the State Bureau of Tuberculosis Control was
consulted by a number of different health care providers
about outcomes of TB skin test screening programs that
produced unanticipated results. After identification of pos-
sible false positive reactions, skin test materials collected
from the sites were forwarded to the manufacturer and to
the Food and Drug Administration for analysis. These three
tuberculin skin test products are discussed subsequently:
Product A (Aplisol, Parke Davis), Product S (Sclavo,
Sclavo), and Product T (Tubersol, Connaught).

Results

Cluster 1. Ten members of a volunteer rescue squad were
tested by the New York State Department of Correctional
Services because of their frequent contact with inmates with
possible TB during transport of prisoners between various
correctional and health facilities. Four rescue squad mem-
bers were read as tuberculin skin test (TST) positive (10
millimeters or more) when tested with either product A or

product S. Two people had prior multipuncture tests
recorded as 0 millimeters, the third person had no record of
a previous test. Investigation by State Department of
Health staff members of potential sources of exposure
revealed no clearly documented exposure. Because of the
number of convertors without a clear documented exposure,
State TB program officials recommended a county retest
with product T. On retesting, of the four people with recent
TSTs 10 millimeters of more, two produced 0 millimeter
results using product T; the other two reactive persons
refused retesting.

Cluster 2. Results of the routine annual employee screening
program at an inpatient facility yielded unexpectedly high
numbers of staff members with newly positive (5 millime-
ters or more) TST results. Three separate testing series
reported over a two-month period found 23 employees with
apparently newly positive TSTs; at least 14 of the 23 were
documented to have been tested with product S, while the
remaining nine were tested with either product A or S.
Retesting of 20 of the employees with product T showed
only three with significant reactions of 5 millimeters or
more.

Cluster 3. At a county-run neighborhood health center, 11
of 60 health center employees (18.3 percent) undergoing
routine annual testing were identified as skin test converters
while using product S. Three employees had reactions 13
millimeters or larger using product S; retesting with product
T showed 0 millimeters induration for each. Both the State
and county TB program officials recommended retesting of
the remaining eight reported converters. After a counter
recommendation from the union representing the workers,
none of the eight accepted retesting.

Cluster 4. In a State long-term care facility, five employees
had unusual TST reactions with 3-7 millimeter subcuta-
neous nodules inconsistent with the T-cell intradermal infil-

Reported clusters of unanticipated positive purified
protein derivative results, New York State, 1992

Number Number

reported Number retested

Site Date positives retested positive

Rescue squad ....... February
Psychiatric
hospital ....... April

April
May

Health center..........
Long-term care.......
Prison........................

July
July
August

4 2 0

6 6 0
8 7 1
9 7 2

11 3 0
5 5 0

11 'II 0

'One inmate had a recent live vaccine immunization and should be discounted, and
a second inmate had significant TB disease that could impair the DTH response.
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tration produced by a typical Mantoux response. The nod-
ules occurred up to 10 days after planting the TST. One per-
son also experienced a flared six-inch area at 24 hours with-
out pain or itching which subsided within 48 hours. Each
person had at least two prior negative PPD tests prior to the
reported series. Subsequent retesting using product T one to
four weeks later yielded no significant reactions.

Cluster 5. The last event observed in this series was among
11 Department of Correctional Services prisoners with
prior histories of negative
TST reactions and tested on
the same day using one lot of
product S. Each prisoner had
large positive indurations
when tested on intake to the
prison system. When
retested with product T, all
11 inmates had 0 millimeter
reactions.

State Department of *
Health response. Review of
these incidents suggested the
possibility of a statewide
problem ofhigh rates of false
positivity associated with
product S. The State
Department of Health col-
lected information on lot
numbers of the PPD materi-
als used; all of the apparent
false-positive results using product S were associated with
three specific lots. Samples of implicated lots were obtained
and sent to the Food and Drug Administration for testing.
The Centers for Disease Control and Prevention was noti-
fied of the potential problem and queried about any other
reports; there were no other recent product related problems
reported.

Representatives of the manufacturer of product S were
invited to State Department of Health offices to review the
data and evaluate the results. The Department then issued a
press release recommending that all institutions and indi-
vidual practitioners in the State stop using implicated lots of
product S until further notice.

For persons who had positive results on a TST using
product S, the State Department of Health recommended:

1. Those who tested positive in the past year with one of
the lots should be retested.

2. Those who tested positive from an unknown lot from
product S should be retested.

3. Those who tested positive from a product S lot that
has not been implicated should consult their physician. and

4. Persons on preventive therapy as a result of a positive
test from product S should be considered for retesting.

In addition to the press release, the State Department of
Health sent letters to physicians throughout the State with
these four recommendations, offering consultation on issues
surrounding testing and the various products available for
use.

Company response. After an inspection of the production
site and specific evaluation of implicated batches, the com-
pany reported observing visible particles in one ofthe impli-
cated batches, which were hypothesized to be undissolved

antigen. The company indi-
cated that further testing
would take place immedi-
ately and that all products
manufactured by the com-
pany would be withdrawn
from the United States.

The manufacturer issued
S XI * 6 a letter that was sent to

wholesale purchasers of their
products, stating, "A com-

-ws1111 prehensive review ofproduc-
tion facilities and processes

S I -j * is now in progress and
should be completed by the

*; 1 end of 1992. On the basis of
the review, we have con-
cluded that a number of
manufacturing changes,
introduced to improve prod-
uct quality, were not fully
reported to the FDA in years

past. Because we wish to insure that all the responsibilities
of a manufacturer in the United States are fully met, we
have decided to cease distribution of all... vaccines and tests
until our review is complete and all regulatory responsibili-
ties are fulfilled. There are no safety or efficacy concerns
regarding... .products,..."

Food and Drug Administration inspection. The Food and
Drug Administration (FDA) reported three vials examined
contained particulates. Most were small and milk colored,
and some were filaments up to 3 millimeters in length. The
liquid was transparent, the volume was consistent, and the
crimp seals were intact. Testing did not reveal any problems
with the potency of samples taken from the implicated lots.

Discussion

A number of independent TST programs conducted in
mid-1992 at various locations throughout New York State
identified unanticipated skin test converters detected at rou-
tine TB skin testing programs. Staffmembers observing the
unexpected results at some institutions immediately con-
tacted the State Department of Health for consultation,
while at the others, retesting with another PPD product was

November/December 1995 * Volume 1 10 Public Health Reports 705

4



Scientific Contribution

conducted prior to notifying the State of apparent false pos-
itive results. Four of the five clusters described had classical
TST responses; cluster 4 (with nodular reactions) is in-
cluded because of its unusual features. Each of these clusters
occurred independently. The circumstances surrounding the
testing and the demography of those tested were somewhat
different. Thus while the results may not be "additive," the
cumulative evidence justified evaluation and action.

The strength of the argument for false positives is some-
what compromised, given that much of the analysis is on
numerator data. Retesting was limited to those testing
unexpectedly positive with product S, and not retesting the
apparent negatives. As a result, computation of rates of false
negatives or false positives is not possible. Calculations of
"false" rates is also precluded by the absence of testing with
an error free PPD standard solution. Nevertheless, the clus-
tering of unanticipated positive TSTs (that is, no known
exposure) in several different locations, occurring over short
periods of time with a small number of production lots,
strongly suggested problems with the testing solution.
Although the product was withdrawn from the market, the
company's decision to withdraw was attributed to missed
notification of the FDA about changes in the manufactur-
ing process and not to any safety or efficacy concerns.

The importance of accurately recording the manufac-
turer and lot number of PPD testing products became evi-
dent during this investigation. In a limited number of cases,
the product used for the test was not recorded; some loca-
tions had PPD testing materials onsite from two different
manufacturers, but the documenting information was not
written in the patient chart. This experience led the State
Department of Health to recommend patient charts include
the manufacturer and lot number for all TSTs.

Given the rise in TB incidence within the State and the
nation, the prevalence of HIV infection, the emergence of
multiple drug-resistant TB, and the absence of an absolute
test for TB infection, clinicians must consider TB when
evaluating a patient with compatible symptoms, indepen-
dent of the TST result.

The epidemiology of TB surrounding any individual
patient must be carefully considered. Is there an explanation
for a positive skin test? Has there been a recent exposure,
does the person live or work in an environment at risk for
TB infection? Conversely, is it reasonable that a person test-
ing TST negative might in fact be positive?

Although the PPD test using the Mantoux method is
the best option currently available to assess TB infection
status, it is less than perfect. The test should be used as a
tool to help the clinician gauge the likelihood of infection,
but it is not diagnostic. A careful review ofTB epidemiol-
ogy for each person can greatly enhance the clinician's abil-
ity to interpret accurately the meaning of a PPD response
and treat or not treat the patient appropriately.

In this age of high technology diagnostic techniques and
sophisticated laboratory analysis, the basic test to determine
the TB infection status of any person has not changed sub-

stantially in the last century. Careful consideration of cir-
cumstances surrounding any person's health status and like-
lihood of exposure to TB, in conjunction with results from a
properly administered and interpreted TST, are the clini-
cian's key assets in determining the probability ofTB infec-
tion for anyone. The decision to treat, either preventively or
curatively, is based on the clinician's evaluation of all infor-
mation available.

The authors wish to thank all the physicians and nurses
throughout the State who alertly recognized the possibility
ofproduct problems and reported those suspicions to the
New York State Department of Health. We also thank staff
members of the Bureau ofTuberculosis Control who
assisted in conducting this investigation and preparing the
manuscript.
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