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Tuberculin Skin Test and CD4+/CD8+ T Cell Counts in
Adults Infected with the Human Immunodeficiency Virus in
Medellin, Colombia

J1 Rodriguez, M Arias, SC Paris, MP Arbeldez*, ] Betancur**, LF Garcia/*

Laboratorio Central de Investigaciones *Facultad Nacional de Salud Publica **Departamento de Medicina
Interna, Universidad de Antioquia, Medellin, Colombia

To evaluate the effect of BCG vaccination and T lymphocyte subpopulations on the reactivity to the
tuberculin skin test, 113 asymtomatic HIV+ individuals were tuberculin tested by intradermal injection
of 5TU of purified protein derivative and the levels of circulating lymphocyte (CD3, CD4 and CD8)
subpopulations determined by indirect immunofluorescence. Ninety-two percent of the subjects included
in the study were males. The mean age of the group was 32.1+7.4 years. Sixty-two percent presented
BCG scar. However, only 22% exhibited positive tuberculin reactiebratf) irrespective of the pres-
ence of the BCG scar. Tuberculin positive individuals exhibited higher CD4+ cell counts (p=0.004) and
CD4+/CD8+ ratios (p=0.006) than tuberculin negative (<5mm) HIV+ individuals. The number of
individuals with positive tuberculin reactions was significantly higher in subjects with more than 500
CD4+ lymphocytegdl (p=0.02) or CD4+/CD8+ ratios>1.12 (p=0.002).

These results suggest that a prior BCG vaccination does not influence the reactivity to the tuberculin
skin test in HIV+ asymptomatic individuals and that the number of CD4+ lymphocytes and the CD4+/
CD8+ ratio positively correlate with the tuberculin reactivity.
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Infection with the human immunodeficiency vi- test (Sears et al. 1987, CDC 1990a, Graham et al.
rus (HIV) is an important risk factor for progressionl992); therefore, this tool needs to be re-evaluated
from asymptomatic tuberculous infection to activesince a negative tuberculin test might be due to a
disease (Rieder et al. 1989, Selwyn et al. 198%ue lack of exposure to mycobacteria or to an inca-
Raviglione et al. 1992, Barnes et al. 1993). Tubepacity to respond to the challenge with mycobacte-
culin skin test is currently the only practical methodial antigens. The CD8+ T cell subpopulation may
available to identify laterilycobacterium tubercu- also have a regulatory role, so that the CD4+/CD8+
losis infections (CDC 1990a, Huebner et al. 1993)atio could represent not only the proportion of both
The role of T lymphocytes in delayed type hypereell types in the circulation but their functional bal-
sensitivity (DTH) responses, such as the tuberculi@nce in the immune response to mycobacteria (Orme
skin test, has been extensively demonstrated (Orreeal. 1993).
et al. 1993). Among T cells, the CD4+ subpopula- The aim of this report was to study the influ-
tion is important for the memory response to purience of BCG vaccination, in a country with high
fied protein derivative (PPD) after exposure to natizoverage of BCG vaccination, and T cell counts
ral mycobacterial infections, disease or secondary tm tuberculin reactivity in HIV+ subjects. For this
vaccination with BCG (Huebner et al. 1993, Ormeurpose we determined the prevalence rates of tu-
et al. 1993). HIV infection leads to CD4+ cell de-berculin positivity, following the Centers for Dis-
struction and hence to anergy of most of the T celease Control (CDC) recommendation (CDC 1991),
dependent DTH reactions, including tuberculin skimmong BCG vaccinated- and non-vaccinated as-
ymptomatic HIV seropositive individuals and cor-
related these findings with the counts of circulat-
ing CD4+ and CD8+ T lymphocytes.
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(1.S.S.), Instituto Metropolitano de Salud deChi Square and Fisher Exact Test. Comparisons
Medellin (Metrosalud), Medellin, Colombia. All of means were made by non-paired Student’s t test.
the patients were in a follow-up program lookingA p < 0.05 was considered statistically significant.
for the progression of AlDS-associated tuberculo- RESULTS
sis. Aninformed consent was obtained from each i N
participant and demographical and clinical infor- One hundred and thirteen HIV-seropositive as-
mation, specifically the history of clinical tuber-ymptomatic individuals were studied. Demo-
culosis, BCG vaccination (determined by the pregraphic data are shown in Table I. In this group,
ence of BCG scar), was collected. Tuberculin skif2% were male. The mean age was 32.1+7.4 years
test was done by injecting intradermally 0.1 ml ofind the age when the serologic diagnosis was done
PPD (5 TU per test, Connaugh Laboratories, Nortyas 31.0£9.7 years. Only 8% of the patients had
York, Ontario, Canada) and the mean diameter @ecelved antiretroviral treatment (AZT or DDl) at
induration was determined after 72 hr. A positivéhe moment of recruitment. Nine individuals were
PPD test was considered for a mean induration dggxcluded for further analysis because there was no
ameter equal or greater than 5 mm in HIV+ indicomplete information on the lymphocyte subpopu-
viduals (CDC 1991). lations.

T cell subsets count€£D3+, CD4+ and CD8+ TABLE |
T cell counts were determined by indirect immun-

ofluorescence. Briefly, 15 ml of venous blood were General data on HIV-positive individuals studied

drawn in Vacutainer tubes containing EDTA n %

(Becton Dickinson, Rutherford, New Jersey, USA)Sex

An aliquot of 5ul of whole blood was smeared, Males 104 92

dried by air and stained with Wright's. The leuko- Females 9 8

cyte differential count was determined by microsAge (years)

copy. Another aliquot was used to obtain the abso- 15-19 1 1

lute count of leukocytes in hemocytometer. 20-24 14 13
Blood samples were centrifuged at 1000 x g 25-29 29 26

for 15 min at room temperature. The buffy coat 30-34 25 23

was collected and resuspended in PBS, 0.15 M, fi'gg fg f?

pH 7.2. The leukocytes were layered over 3 ml qf, d 321+74
Histopaque 1.077 (Sigma Chemical Co., St. Louis ean i;' . Ll
Mo, USA) and centrifuged at 700 x g for 10 min af ‘9¢ &t diagnosis (years)

room temperature. The mononuclear cells were 15-19 1 1
recovered and washed twice with cold PBS con- 20-24 17 19
taining 0.1% sodium azide (PBS-azide). Viabil- 25-29 28 31
ity, as measured by trypan blue, was alwags higher gg'gg Zg 2;
than 95%. Cells were resuspended at 1 %l0 s ;{0 14 16
in cold PBS-azide. Aliquots of 104 of the cell Mean + sd 310+9.7

suspension were incubated withlof either anti-

CD3, anti-CD4 or anti-CD8 monoclonal antibod-A4T °r DDI treatment

ies (Coulter, Hialleah, FI, USA ) for 30 min at + 9 8

4°C. The cells were washed with cold PBS-azide - 101 89

at 200 x g for 10 min at 4°C, resuspended ip60 Not known s 3

of cold PBS-azide plusjd of the second antibody

conjugated to fluorescein isotiocyanate (GAM-

FITC, Coulter) and 1l of 1 pg/ml ethidium bro- In 104 HIV+ individuals, 64 (62%) had the

mide (Sigma) and incubated for 30 min more aBCG scar (Table I1). The percentage of HIV+ in-

4°C. Finally, the cells were washed once with coldividuals with positive tuberculin skin tes5 mm)

PBS-azide and resuspended in PBS containing 30f#as exactly the same (22%) in subjects with or

glycerin and 10% formaldehyde for microscopiownithout BCG scar.

examination. A 1@l aliquot was counted foreach  The total leukocyte, the differential leukocyte

marker in an epifluorescence microscopy (Leitz(data not shown) and lymphocyte counts, found in

Oberkochen, Germany), excluding dead cellghe HIV+ subjects studied were within the normal

stained by ethidium bromide. ranges for general population (Yamagami & Lum
Statistical analysis Statistical analyses were 1992) (Table Il). The mean of leukocyte counts

performed using the Statgraphics plus V. 6.0 sofivas 7636+2893. The total CD3+ cell counts were

ware. Comparisons of proportions were done by797+976, with 865+668 CD4+ T-cells and
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1264+891 CD8+ T cell. Accordingly, the CD4+/p=0.004) and the CD4+/CD8+ ratios (0.6&rsus
CD8+ ratio was 0.81+£1.03. 1.4; p=0.006) were significantly lower for the tuber-
When the lymphocyte counts where comparedulin negative compared to tuberculin positive HIV+
accordingly to the tuberculin reactivity (Table 1V),subjects. These findings were further supported by
the CD3+ and CD8+ counts showed no differencebe fact that while one third of the subjects with BCG
between tuberculin-positive and negative HIV+ subscar and more than 500 CD4+ lymphocytesyper
jects. However, the CD4+ (764ersus1254; were tuberculin positive, only 4% of those patients
with CD4 counts below 500 cellé/had a positive

TABLE Il tuberculin skin test (Table V) (p=0.02). These dif-
Tuberculin skin test and BCG vaccination in the HIv-ferences remained in BCG-non vaccinated individu-
positive individuals studied als (p=0.03) suggesting that prior vaccination with

BCG had no effect on the tuberculin reactivity in

BCG Vaccinatiof HIV-positive subjects. A similar situation was ob-

Tuberculin * y Total  sepved for the CD4+/CD8+ ratios (Table VI). While
skin test n (%) n (%) N (%)  649% of the BCG scar positive individuals with ra-
>5mm 14 (22) 9 (22) 23 (22) tios=1.12 had a positive tuberculin skin test, only
0-4 mm 50 (78) 31 (78) 81 (78) 14% of those with CD4+/CD8+ ratio <1.12 showed

Total 64 (62) 40 (38) 104 (100) a positive tuberculin skin test (p=0.002). In the BCG

g}on-vaccinated subjects a similar situation was ob-

a: BCG vaccination was considered positive when sc
P served (p=0.03).

was present.

TABLE Il
Leukocyte and T lymphocyte counts in HIV-positive individuals
Total Total CD3+ CD4+ CD8+ CD4+/CD8+
leukocyted lymphocytes T cells T cells T cells ratio
7636 2679 1797 865 1264 0.81
+2893 +1337 1976 +668 +891 +1.03
a: cellspl £ Standard deviation
TABLE IV

Leukocytes, T lymphocyte subpopulation counts (xSD), CD4+/CD8+ ratios and tuberculin reactivity in
HIV-positive individuals

Lymphocytes Tuberculin reactivity pE
(subpopulation) <5 mm =5 mm

n= 81 23

Total lymphocytes 2614 £ 1412 2884 £ 1090 n.s.
CD 3+ 1711 + 989 2100 + 915 n.s.
CD 4+ 764 + 656 1254 + 599 0.004
CD 8+ 1274 + 952 1247 + 698 n.s.
CD4+/CD8+ ratio 0.65+0.5 1.40+1.95 0.006

a: Student’s t test; n.snot significant

TABLE V
Tuberculin reactivity, BCG vaccination and CD4+ lymphocyte counts in HIV-positive individuals
CD4+ lymphocyte Counts

Tuberculin BCG vaccinatéd BCG non-vaccinatét
reactivity >5004l <5004l >5004l <5004l

25 mm 13 (33 1(4) 8 (28) 0 (0)

0-4 mm 26 (67) 22 (96) 21 (72) 8 (100)

Total 39 (63) 23 (37) 29 (78) 8 (22)

a: BCG vaccinated, p= 0.02 (Yates’ corrected chi-squardBCG non-vaccinated, p = 0.03 (Yates’ corrected chi-
square)g: n (%); vaccinateds non-vaccinated: not significant
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TABLE VI
Tuberculin reactivity, CD4+/CD8+ ratios and BCG vaccination in HIV-positive individuals
CDA4+/CD8+ratios
Tuberculin BCG vaccinatéd BCG non-vaccinatéd

reactivity >1.12 <1.12 >1.12 <1.12

25 mm 7 (645 7 (14) 5 (56) 4 (14)
0-4 mm 4 (36) 42 (86) 4 (44) 25 (86)
Total 11 (18) 49 (82) 9 (23) 29 (77)

a: BCG vaccinated, p = 0.002 (Yates' corrected chi squar&CG non-vaccinated, p = 0.03 (Yates’ corrected
chi square)g: n (%); vaccinated vs non-vaccinated: not significant

less than 500 CD4pl, compared to those with
DISCUSSION >500 CD4+il. For some authors (Sears et al. 1987,
To determine whether tuberculin skin test camarkowitz et al. 1993), anergy to skin tests (in-
identify individuals with latent mycobacterial in- C|uding mumps and candidin antigens) could ex-
fections in HIV+ individuals, despite the compro-plain these differences. Tuberculin unresponsive-
mise of their immune system, 113 asymptomatigess was substantially higher in the HIV-1 serop-
HIV+ individuals were tuberculin skin tested, thegsitive group and increased as the CD4+ lympho-
presence of a BCG scar observed, and the numhsgfte count diminished (Graham et al. 1992,
of circulating CD4+ and CD8+ T cells were Markowitz et al. 1993). However, the anergy test
counted. ) could not absolutely sustain this observation since
Vaccination with BCG does not seem to havghe prevalence oM. tuberculosisinfection
any effect on the positivity of the tuberculin skin(Huebner et al. 1993) could modify the rate of tu-
testin asymptomatic HIV+ subjects. A similar perperculin positivity. Furthermore, due to the speci-
centage of positive reactors to PPD were found ificity of the immune response to lipoara-
respectively of the presence of the BCG scar, indbinomannan and other mycobacterial antigens
cating that the immune defects secondary to th®othamley et al. 1992) and because the killing of
HIV infection are present before clinical AIDS isCD4+ lymphocytes by HIV is a random phenom-
manifested. A high percentage of tuberculin negasnon, anergy is not necessarily a global fact. Ad-
tive tests were observed despite the cut off poiRfitionally, there are no formal studies evaluating
of 5-mm recommended by the CDC (1991). Thesge validity of the anergy panels (Pesanti 1994).
findings are in agreement with those from othep|| this evidence suggest that the CDC-recom-
authors (Sears et al. 1987, Graham et al. 199gended definition (CDC 1991) could lead to
Alzate et al. 1993). In Uganda, a follow-up studymissclassification of TB infection in HIV+ indi-
of HIV infection in postpartum women (CDC viduals in countries with high incidence of myco-
1990b), provided the opportunity to study the tupacterial infections, since the alterations inherent
berculin reactivity of apparently healthy womeno HIV infection could render negative and other-
of known HIV serological status. Results wereyise positive tuberculin skin test very early during
available for 94 women (33 HIV- and 61 HIV+). the HIV infections (Markowitz et al. 1993).
Among the HIV- women, 25 (82%) had tubercu- |t has been shown that the presence of BCG
lin skin test greater than 3 mm (median diametejcar, indicative of prior vaccination with. bovis
10.6 mm), whereas 29 (49%) seropositive WomeBCG, correlates with the reactivity to tuberculin
had a skin test equal or greater than 3 mm (mediaf normal individuals (Larsson et al. 1992), spe-
size 7.5 mm; p< 0.05). Graham et(a092), ina cially in countries like Colombia, in which BCG
group of HIV+ intravenous drug users, using theaccination is compulsory in newborns, with cov-
CDC definition of an induration of 5 mm or greatererages greater than 80%. However, in the HIV+
in diameter (CDC 1991), found that this group wagdividuals studied herein the rate of tuberculin
substantially less likely to be tuberculin positivepositivity was similar regardless the BCG-vacci-
than HIV-1 seronegatives. The mean diameter ¢fation status. An important finding from the
the induration in the HIV+ group was 2.6 mmer-  Uganda study (CDC 1990b) was that previous vac-
sus5.4 mm in the seronegative group. ~ cination with BCG appears to maintain tuberculin
In our study we observed a positive correlatiofeactivity at higher levels than the “natural” my-
between tuberculin positivity and CD4+ lympho-cobacterial infection. In these cases BCG vacci-
cyte counts. The proportion of tuberculin positiveyation complicates the interpretation of skin test
reactors was ten times lower in individuals withyesults and decisions about preventive therapy. In
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