Monitoring cellular immune function
in HIV infection by the delayed
hypersensitivity skin test: Alternative
to the CD4+ T-cell count?

The delayed-type hypersensitivity (DTH) skin test is a
reliable screening test for cell-mediated immunity; it can
be used in outpatient settings, and it is relatively inex{
pensivel.2 Studies have shown that a positive DTH test
response correlates with cytokine production and lym-
phocyte proliferation to the same recall antigens used il
the DTH tesg Interpretation of DTH results depends on test as a measure of inmunocompetence and exposure to
correct intradermal placement of the proper dose of recaM tuberculosisHere too the usefulness of the DTH test to
antigens, accurate reading of the DTH skin site, and agprovide satisfactory answers is compromised by a serious
considerations of the patiefit. Recall antigens com- infection. A quick reliable in vivo test of specific immune
monly used are derived froandida albicanstetanus responses would obviously be an enormous benefit to
toxoid and tuberculin, mumps virus, and purified proteinclinicians dealing with a disease ravaging the immune
derivative® A positive reaction is defined as a certain sizesystem, and for a while the DTH test was thought to
of induration at the injection site, which is maximal at 48 afford that benefit! However, because of problems with
hours but still present at 72 hodrghe cells responsible reading the DTH test, the Centers for Disease Control
for the induration include the CD4T cell and declared that anergy testing is no longer recommended as
macrophage, and inflammatory mediators include TNF-a routine component of tuberculosis screening in HIV-
a, IFN-y, IL-1, IL-6, and PGE.8 infected persons in the United Stat@dn all testing,

The use of the DTH to recall antigens has long serveihowever, the method of testing is extremely important in
clinical immunologists in determining the degree of interpretation of results. The usual indication of a positive
patient immunocompetence and infectious diseases spDTH reaction is 10 mm of induration recorded at 48 to 72
cialists in determining the incidence of exposure tohours. In HIV-infected subjects, the size of induration was
Mycobacterium tuberculosfsThere is clearly a recipro- reduced to 5 mm for recall antigens because of HIV-
cal relationship between these 2 goals in the case cdnduced weakening of the cellular immune systém.
patients debilitated by a serious infection, such as HIV In the article by Klein et & located in this issue, an
infection® In immunocompetent subjects, for example, exemplary study of DTH reactions in a large number of
the DTH test will demonstrate positive results to recallwomen (721 HIV-seropositive and 358 HIV-seronegative)
antigens, such as mumps, tetanus toxoid, @addida  was performed in which compelling data argue for a
antigens, and to tubercular antigens if suitable exposurreassessment of the use of the DTH test for the determina-
has occurred. Thus the DTH test can accurately descrittion of immunocompetence and prediction of exposure to
both immunocompetency and exposurdittuberculosis M tuberculosis According to their findings, it may be
(with competent immunity). In immunoincompetent sub- possible to use a cutpoint of 2 mm of DTH induration
jects, however, there are frequently reduced or abserto accomplish both goals. This new rule would maximize
DTH responses to both recall and tubercular antigensthe difference between HIV-seropositive and HIV-
Thus because of weakened immunity caused by primarseronegative individuals. In addition, the authors demon-
or secondary immunodeficiency, an individual exposecstrate an excellent correlation between degree of cuta-
to or actively infected byl tuberculosiamay test nega- neous anergy and CB4-cell strata. Finally, the authors
tive to tubercular antiger’sThe first clear example of demonstrate a decreased rate of tubercular antigen DTH
negation of the predictive power of tubercular antigen inreactions in anergic HIV-seropositive subjects, emphasiz-
the DTH was that recorded by Von Pirquet in 1907 ancing the importance of performing control antigen DTH to
studied systematically by Helms and HelHfiswho adequately interpret the results. The authors of this study
noticed decreased reactivity in patients with previouslyshould be commended for the excellent design and execu-
positive reactions infected secondarily with measles. tion of a study that proves the utility of using a practical

In the current era, HIV infection has provided the technology to produce important clinical information. An
opportunity to again examine the usefulness of the DTradded benefit of this study is the participation of women,

which has been missing in most similar trials. It is likely

that the results of this trial in women may be applied to
mn Immunol 1999:103:26-. men. Indeed, other sm.aller DTH studies in Wg%ﬁamd .
Copyright © 1999 by Mosby, Inc. merié support the continued use of recall antigen testing
0091-6749/99 $8.00 + 01/1/94900 with DTH in HIV-infected patients. Perhaps we should
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Abbreviations used
DTH: Delayed-type hypersensitivity
HAART: Highly active antiretroviral therapy
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FIG 1. Diagram of the HIV replicative cycle with sites of action of some antiretroviral agents. Modified with per-
mission from Kline MW, Shearer WT. HIV infection and AIDS in children. In: Rich RR, Fleisher TA, Schwartz BD,
Shearer WT, Strober W, editors. Clinical immunology: principles and practice. St. Louis: Mosby; 1996.

reconsider routine DTH testing to recall and tuberculaiFor clinicians coping with HIV-infected patients who

antigens in HIV-infected subjects by using the 2-mmmay not have ready access to such technology to measure

cut off. immune competence or the technology to monitor HIV
With the availability of 3-color flow cytometric analy- burden23 the DTH assessment of immunity may be

sis of CD4 T cells and HIV RNA PCR measurements, essential. The report by Klein ef4brings home to us

one may question the wisdom of resurrecting the DTkthe importance of including practical assessments of

as a means of monitoring cellular immunity in HIV- immune responses in HIV clinical trials.

infected patients being treated with highly active anti-

retroviral therapy (HAART). Cutaneous anergy testing is Willam T. Shearer, MD. PhD
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acknowledged as an independent predictor of HIV dis Section of Allergy/Immunology
ease progression, but it does not replace more sophis Baylor College of Medicine
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tion takes place in locations where sophisticated techno
ogy is unavailable, including inner-city clinics in the
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