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Abstract

Objective: To understand the reactivity of purified protein derivative skin test(PPD test) in HIV-infected persons and to deter-
mine the influential factors associated with PPD. Methods: 174 HIV/AIDS patients registered in the local center for disease con-
trol and prevention(CDC) participated this study from April to June in 2006. Questionnaire ,CD4 count and thoracic roentgenogram
were performed for all participants. Results: In this study, response rate of questionnaires was 83.65%. The majority of these
participants had a different degree of immunodeficiency that accounted for 93.64%. Female patients had a higher CD4 count than
that of males. The total positive rate of PPD was 38.15%. Analysis of single factor in our study indicated that CD4 count, previous
tuberculosis history, tuberculosis contact history and thoracic roentgenogram manifestation of patients were related to their PPD di-
ameters. Further analysis of multiple factors also supports the previous conclusion that CD4 count and previous tuberculosis history
of patients were risk factors in the PPD test. Conclusion: The PPD test of HIV/AIDS patients could be affected by several fac-
tors. For persons infected with HIV, the confirmation of latent tuberculosis infection (LTBI) should be considered the combination
effect of previous MTB infection and body cellular immune function.
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INTRODUCTION

In the last 20 years, HIV/TB co-infection has be-
come an increasing public health epidemic, followed
with the recrudescence of tuberculosis (TB) and the
spread of HIV worldwide. In regions with high
prevalence of HIV and TB, the epidemic of HIV,
especially AIDS, prone to promoting patients to in-
fect with Mycobacterium tuberculosis (MTB) %,
and TB infection may particularly favor early viral
replication and dissemination, and therefore con-
tribute to progression of HIV-1 disease'®’. Therefore,
the control of latent tuberculosis infection in HIV-in-
fected persons has become the priority in TB elimi-
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nation strategy *. To understand the TB prevalence
in HIV-infected persons and to determine the influ-
ential factors associated with PPD, we carried out a
questionnaire test and PPD screening test among
these patients.

MATERIALS AND METHODS

One hundred and seventy-four persons from
Suizhou city, Hubei province, (confirmed HIV-in-
fected by Hubei CDC using Western blot) participat-
ed in the study with written consent, from April to
June in 2006. The participants in the registry
were tested with questionnaires and thoracic
roentgenogram. Two ml peripheral blood sample was
collected into an equal volume of EDTA vacuum
blood vessel for CD4 count with FACScaliba flow
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cytometer (BD company, American), within 24
hours through matched fluorescently-labeled mono-
clonal antibody kits for each sample. Operations and
results judgment were followed with illustration.
Four ml peripheral blood samples were taken for a
blood routine test and liver function test. DTH was
performed by intradermal injection on the forearm of
5 TU (0.1 ml) of PPD (biological product compa-
ny, Beijing). Induration was detected 48~72 hours
after the injection, and was measured in millimeters
(mm) at the average diameter.

The PPD test classifications: (a) negative reac-
tion; energy to PPD or the average diameter was
less 5 mm. (b) positive reaction: the average diam-
eter was larger than 5 mm but less than 15 mm. (c)
strong positive reaction; the average diameter was
above 15 mm, or have necrosis, bubble, and lym-
phangitis. CD4 classification followed the diagnostic
criteria of HIV/AIDS in China: (a) CD4 count
above 500 cells/mm?® which shows in patients of nor-
mal immunologic function. (b) CD4 count above
200 cells/mm® but less 500 cells/mm?, which indi-
cates damage of immunologic function. (¢) CD4
count less 200 cells/mm*® which indicates severe
damage of immunologic function, and can be de-
fined as AIDS present.

Statistical analysis

Epidata software was used for data collection and
management, and data were statistically analyzed
with SPSS 13.0. Enumeration data was analyzed us-
ing x* test (tendency test), while the measurement
data were deciphered using analysis of variance and
correlation analysis. All tests of statistical signifi-
cance were two-sided at the level of P value < 0.05.

RESULTS
General state of health

There are 208 HIV-infected persons registered in
Suizhou CDC. During the study period, all the 174
HIV-infected patients were given questionnaires ex-
cept those out for work. The response rate of ques-
tionnaires was 83.65%. Among the participants, 106
were men and 63 were women. The age range for
patients was 31 to 65 years (mean = SD = 43.94 =
6.61), No significant differences were found be-
tween male and female with respect to age (P =
0.43), years of education (P = 0.22), and marriage
(P=0.31).

CD4 count test
Among the 173 patients showing a CD4 count,
the majority of these participants had differing de-

grees of immunodeficiency, which accounted for
93.64% . Among the 51 patients whose CD4 counts
less 200 cells/mm’ indicating AIDS, 37 were male
and 14 were female. Female patients presented a sig-
nificantly higher average CD4 count than that of
male (314.00 + 154.86 and 268.79 + 139.05, re-
spectively. P = 0.047). Age, smoking, drinking, an-
tiviral therapy, symptoms related to AIDS and other
variables were independent to CD4 count.(P = 0.84,
0.12, 0.85, 0.35, and 0.07, respectively).

Influential factor analysis of PPD test
Analysis of single factor

Among the 173 patients tested, 36 were PPD-an-
ergic, and 66 were PPD-positive(35 male and 31 fe-
male, respectively), of which 21 were PPD strong
positive (14 male and 7 female). The total PPD-pos-
itive rate was 38.15% , and no significant difference
was found between male and female(P = 0.11).

Among the patients PPD tested, 172 had informa-
tion of previous tuberculosis histories. Patients with
previous tuberculosis histories had a higher positive
rate of PPD than that of patients without previous
tuberculosis histories(P < 0.05). The relationship be-
tween the two groups is shown in Tab 1.

Tab 1 The relationship between PPD diameter and
previous TB histories

PPD diameter Total Positive rate

TB histories

<5mm 5~149mm =15mm (n) (%)
Yes 2 3 4 9 77.78
No 105 41 17 163 35.58
Total 107 44 21 172 37.79

x> =10.747, P = 0.005.

Among the 171 patients who had TB contact in-
formation, the positive rate of PPD was higher in
patients with confirmed TB contact histories than
that of patients with vague histories and no history
(66.67%, 53.33%, 33.33%, respectively. P < 0.01).

Among the 169 patients who had thoracic
roentgenogram and PPD results, PPD-positive rate
of patients with typical TB roentgenogram results
was higher than that of patients with atypical TB
roentgenogram result (88.33%, 37.42%, respective-
ly. P = 0.03). Data about PPD results and TB con-
tact histories, thoracic roentgenogram results are
shown in Tab 2.

Analysis of the 172 patients with both PPD results
and CD4 counts indicated that PPD diameter
changed following the CD4 counts variance. With
the depletion of CD4, PPD diameters also decreased
(P = 0.001). Data on the relationship between PPD
diameters and CD4 counts are shown in Tab 3. Com-
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Tab 2 The effect of TB contact history and manifestation of thoracic roentgenogram on PPD results
PPD It
Groups — resutts - Total (n) P value
Positive Negative

TB contact histories Confirmed history 10 5 15 0.009

Vague history 8 6 15

No history 47 94 141
manifestation of Typical manifestation 5 1 6 0.034(exact)
thoracic roentgenogram Atypical manifestation 61 102 163

Tab 3 The relationship between CD4 counts and
PPD diameters

CD4 count (cells/mm?)

PPD diameter(mm) Total (n)
<200 201~ =500
<5 38 64 6 108
5~ 10 33 0 43
=15 3 13 5 21
Total 51 110 11 172

x> =17.693, P =0.001; Kendall’s tau _ b= 0.174, P = 0.018.

pared to patients with CD4 counts less 200 cells/
mm?, the PPD-positive rate of patients with CD4
counts in the range of 201 to 499 and patients with
CD4 counts above 500 were higher (OR = 2.10,
244, 95% CI = 1.01~4.38, 0.64~9.34, respective-
ly). Tendency test indicated that there was a signifi-
cant correlation between PPD diameters and CD4
counts (Kendall’s tau_b = 0.17, P = 0.02). Correla-
tion analysis also supported the relationship between

PPD diameters and CD4 counts(r = 0.21, P = 0.01).

Of the 51 AIDS patients, the positive rate of PPD
was 25.49% (13/51), which was close to the rate of
other study’s result of HIV-negative persons(28.2%).

Other variables such as sex, age, average in-
come, average house areas, liver function, lenco-
cyte count, symptoms associated to respirations and
AIDS have no relation to PPD test (P > 0.05).

Analysis of Multiple factors

According to the results of analysis of single fac-
tor, 4 variables were pooled for unconditional logis-
tic regression analysis. Our findings indicated that
previous TB histories and higher CD4 counts of pa-
tients were facilitative factors for a PPD-positive re-
sult, and the contribution of previous TB histories
exceeded CD4 counts. Analysis results are shown in
Tab 4.

Tab 4 Multiple analysis on PPD risk factors

variable B S.E. P EXP(B) 95% CI for EXP(B)

Previous TB history 1.92 0.88 0.03 6.85 1.22~38.32

CD4 count 0.91 0.38 0.02 247 1.16~5.27
DISCUSSION is that the decrease of cellular immune function can

Because the PPD test can predict active tuberculo-
sis for patients and decrease the necessity of TB
treatment ', it is widely used for TB diagnose
clinically. Data manifested that prophylactic treat-
ment in PPD positive (PPD(+)) patients could de-
crease TB incidence "', Considering the character-
istic of cellular immunity descending among HIV-in-
fected patients, American CDC proposed to use a
diameter of 5 mm as the judgment to maintain the
sensitivity of PPD test */) so as to diagnose LTBI
patients, and then prevent TB development through
prophylactic therapy!'.

Both MTB and HIV are intracellular pathogens
and play an important role in cell-mediated immuni-
ty, thus cause HIV-infected patients to be suscepti-
ble to MTB infection, and then accelerate the
progress of HIV clinically "™, The major mecha-
nism for HIV/TB co-infected patients to develop TB

result in the recrudescence of LTBI. Some data sug-
gests that HIV(—)PPD(+) persons have a chance of
10% to develop active TB during their lifetime,
while HIV (+)PPD(+) patients could develop active
TB at the percent of 5 to 15 in a year'”. The mortal-
ity rate of HIV(+) TB patients is 4 times higher than
that of HIV (—) TB patients, and more than 40% of
deaths in AIDS sufferers can contributed to TB*".,
Our results indicate that 93.64% patients have a
different degree of cellular immune deficiency a-
mong responders, of which 29.48% patients have a
severe cellular immune deficiency meaning at the
stage of AIDS. The average CD4 count of females
are higher than that of males, which is accordance
with the distribution of AIDS in the two groups, and
it’s also the main reason why the mortality is higher
in males than that of females. Suizhou city (one of
the high prevalence regions in China) has a TB in-
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fection rate of 37.57% and a PPD-positive rate of
24.59% in HIV/AIDS patients, which is higher than
that of other reports *!*!  indicating that the pre-
vention and control of HIV/TB co-infection is ur-
gent for the local government.

Similar to normal persons, with the increase of
exposure to TB, the risk of infection with MTB is
also increasing. The presence of antigenic-specific
CD4 memory cells render patients with TB histories
as having a higher chance of positive PPD result
than that of patients with no TB history. Although
the reliability of PPD test descends with the decrease
of CD4 count in HIV-infected persons **, it is re-
ported that the result of PPD test among HIV/AIDS
persons was closely related to the exposure degree of
HIV and CD4 count *.. Our findings also support
that PPD diameters have a significant positive corre-
lation to CD4 counts among HIV/AIDS patients.
With the descending of CD4 counts, PPD diameters
also decrease, suggesting that we should consider
the effect of immunodeficiency on PPD results and
pay more attention to the monitoring of PPD (- )-
HIV/AIDS patients, and then diagnose and treat all
MTB-infected patients, so as to improve their quali-
ty of life and control TB effectively.

Because of previous MTB and other environment
Mycobacterium infection | BCG vaccination may
affect PPD test in a certain degree, the specificity of
PPD test always decreases in HIV-infected patients,
while its specificity is cut down by their immunode-
ficiency likewise. Our study may give a new insight
into considering the effect of PPD test in LTBI diag-
nosis among HIV-infected patients in regions where
an epidemic of both TB and HIV is growing.
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