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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-
pensive.1,2 Studies have shown that a positive DTH test
response correlates with cytokine production and lym-
phocyte proliferation to the same recall antigens used in
the DTH test.3 Interpretation of DTH results depends on
correct intradermal placement of the proper dose of recall
antigens, accurate reading of the DTH skin site, and age
considerations of the patient.4,5 Recall antigens com-
monly used are derived fromCandida albicans, tetanus
toxoid and tuberculin, mumps virus, and purified protein
derivative.6 A positive reaction is defined as a certain size
of induration at the injection site, which is maximal at 48
hours but still present at 72 hours.7 The cells responsible
for the induration include the CD4+ T cell and
macrophage, and inflammatory mediators include TNF-
α, IFN-γ, IL-1, IL-6, and PGE2.8

The use of the DTH to recall antigens has long served
clinical immunologists in determining the degree of
patient immunocompetence and infectious diseases spe-
cialists in determining the incidence of exposure to
Mycobacterium tuberculosis.6 There is clearly a recipro-
cal relationship between these 2 goals in the case of
patients debilitated by a serious infection, such as HIV
infection.9 In immunocompetent subjects, for example,
the DTH test will demonstrate positive results to recall
antigens, such as mumps, tetanus toxoid, and Candida
antigens, and to tubercular antigens if suitable exposure
has occurred. Thus the DTH test can accurately describe
both immunocompetency and exposure to M tuberculosis
(with competent immunity). In immunoincompetent sub-
jects, however, there are frequently reduced or absent
DTH responses to both recall and tubercular antigens.
Thus because of weakened immunity caused by primary
or secondary immunodeficiency, an individual exposed
to or actively infected byM tuberculosismay test nega-
tive to tubercular antigens.5 The first clear example of
negation of the predictive power of tubercular antigen in
the DTH was that recorded by Von Pirquet in 1907 and
studied systematically by Helms and Helms,10 who
noticed decreased reactivity in patients with previously
positive reactions infected secondarily with measles.

In the current era, HIV infection has provided the
opportunity to again examine the usefulness of the DTH

test as a measure of immunocompetence and exposure to
M tuberculosis. Here too the usefulness of the DTH test to
provide satisfactory answers is compromised by a serious
infection. A quick reliable in vivo test of specific immune
responses would obviously be an enormous benefit to
clinicians dealing with a disease ravaging the immune
system, and for a while the DTH test was thought to
afford that benefit.11 However, because of problems with
reading the DTH test, the Centers for Disease Control
declared that anergy testing is no longer recommended as
a routine component of tuberculosis screening in HIV-
infected persons in the United States.12 In all testing,
however, the method of testing is extremely important in
interpretation of results. The usual indication of a positive
DTH reaction is 10 mm of induration recorded at 48 to 72
hours. In HIV-infected subjects, the size of induration was
reduced to 5 mm for recall antigens because of HIV-
induced weakening of the cellular immune system.13

In the article by Klein et al14 located in this issue, an
exemplary study of DTH reactions in a large number of
women (721 HIV-seropositive and 358 HIV-seronegative)
was performed in which compelling data argue for a
reassessment of the use of the DTH test for the determina-
tion of immunocompetence and prediction of exposure to
M tuberculosis. According to their findings, it may be 
possible to use a cutpoint of 2 mm of DTH induration 
to accomplish both goals. This new rule would maximize
the difference between HIV-seropositive and HIV-
seronegative individuals. In addition, the authors demon-
strate an excellent correlation between degree of cuta-
neous anergy and CD4+ T-cell strata. Finally, the authors
demonstrate a decreased rate of tubercular antigen DTH
reactions in anergic HIV-seropositive subjects, emphasiz-
ing the importance of performing control antigen DTH to
adequately interpret the results. The authors of this study
should be commended for the excellent design and execu-
tion of a study that proves the utility of using a practical
technology to produce important clinical information. An
added 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
men. Indeed, other smaller DTH studies in women15 and
men16 support the continued use of recall antigen testing
with DTH in HIV-infected patients. Perhaps we should
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reconsider routine DTH testing to recall and tubercular
antigens in HIV-infected subjects by using the 2-mm 
cut off.

With the availability of 3-color flow cytometric analy-
sis of CD4+ T cells and HIV RNA PCR measurements,
one may question the wisdom of resurrecting the DTH 
as a means of monitoring cellular immunity in HIV-
infected patients being treated with highly active anti-
retroviral therapy (HAART). Cutaneous anergy testing is
acknowledged as an independent predictor of HIV dis-
ease progression, but it does not replace more sophisti-
cated predictors, such as the CD4+ T-cell count and the
HIV viral load. However, the fact is that most HIV infec-
tion takes place in locations where sophisticated technol-
ogy is unavailable, including inner-city clinics in the
United States and many parts of Africa and Asia. Appli-
cation of the DTH test in such areas might well serve the
need for a simple, but clinically relevant, technology to
assess general immune function in patients and to moni-
tor immune reactivity in patients placed on HAART
treatment programs where possible. These new HAART
regimens consist of nucleoside reverse-transcriptase
inhibitors, nonnucleoside reverse-transcriptase inhibitors,
and protease inhibitors.17,18 The reverse-transcriptase
inhibitors prevent the HIV reverse-transcriptase enzyme
from copying the HIV RNA genetic code into DNA code
(Fig 1). Protease inhibitors prevent the glycoprotein
packaging of the HIV virion. It is believed that unless
immunocompetence is restored by HAART treatment,
there is no hope of eradication of HIV from patients.19-21

Of course, it is possible to measure restoration of com-
ponents of immunity with high-grade technology, such as
CD4+CD45+RA+ naive T cells or V-β T-cell repertoire.22

For clinicians coping with HIV-infected patients who
may not have ready access to such technology to measure
immune competence or the technology to monitor HIV
burden,23 the DTH assessment of immunity may be
essential. The report by Klein et al14 brings home to us
the importance of including practical assessments of
immune responses in HIV clinical trials.
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