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CD4+ Cedll Counts in Patients with Different Clinical Manifestations of Tuberculosis
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Tuberculosis is the prototype of infections that require a cellular immune response for their control. It has been
shown that CD4+ T-lymphocytes are most important in the protective response against Mycobacterium tuberculosis.
CD8+ T-lymphocytes are also important for effective T-cell immune response. This study compares CD4+ and
CD8+ baseline values in patients with different manifestations of tuberculosis. CD4+ and CD8+ in three groups of
patients with tuberculosis (pulmonary, lymphadenitis, meningitis/milliary involvement) and a group of healthy
volunteer swereenumerated using flowcytometry. Twenty-six patientswith pulmonary tuberculosis, 10 with adenitis,
16 with meningitis or milliary tuberculosis and 16 healthy volunteers entered the study. Mean CD4 in meningitis/
milliary group was significantly lower than all other groups (p<0.05). Mean CD4 counts of patientswith pulmonary
tuberculosis was also significantly lower than control group (p=0.01). Mean CD8 in meningitis/milliary group was
significantly lower than control group (p=0.02). No relation was found between results of TSTs and CD4 valuesin
three groups. CD4 depletion is an expectable phenomenon in patients with tuberculosis. This study shows that
patients with mor e severe form of disease had the lowest number of both CD4 and CD8 cells which can be a sign of
suppressed cellular immunity in these patients.
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Tuberculosisisstill one of the major causes of infectious
disease related deaths. About 1.8 billion people are infected
with tuberculosis bacillus. Three million die because of this
disease annually [1]. Tuberculosis is the prototype of
infections that require a cellular immune response for their
control. It has been shown that CD4+ T-lymphocytes are most
important in the protective response against Mycobacterium
tuberculosis. In murine studies, T-cell deficiency was
associated with increased susceptibility to disease [2-4].
Increased frequency and severity of tuberculosis in HIV
positive patients is another good evidence of importance of
CDA4+ T-cellsin control of thisinfection. CD8+ T-lymphocytes
are also important for effective T-cell immune response [5].
They are capable of secreting cytokines such as IFN-y and
IL-4 and thusmay play arolein regulating the balance of Th1l
and Th2 cells in the lungs of patients with pulmonary
tuberculosis[2]. CD4+ and CD8+ T-cellsshare severa effectors
functionsthat mediate antimycobacterial activitiesand CD8+
T-cells responses should as well be stimulated to provide
protectiveimmunity [5]. Theaim of thisstudy isto determine
and compare CD4+ and CD8+ baselinevaluesin patientswith
different manifestations of tubercul osis and ahealthy control

group.

Material and M ethods

This study was performed in Imam Khomeini Hospital,
Tehran, Iran, during two yearsperiod (2003-2005). Threegroups
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of patientsand one group of healthy volunteerswere enrolled

in the study. Patients consisted of those with pulmonary

tuberculosis, tuberculosis lymphadenitis and milliary or
meningitis. Patientsin each group considered eligibleif they
meet thefollowing criteria:

- Pulmonary tuberculosis: patientswith two positive sputum
smears or one positive sputum smear and chest
radiography compatible with tubercul osis.

- Tuberculosislymphadenitis: peripheral lymphadenopathy
with positive tissue culture or pathologic findings
suggestive of tuberculosis.

- Tuberculosis meningitis: cases with chronic meningitis
plusone of thefollowing: A) Positive CSF smear, culture
or PCR; B) CSF analysis compatiblewith meningitis plus
increased CSF adenosine deaminase level in whom other
causes of chronic meningitis had been ruled out and
antituberculous drugs were initiated by an infectious
disease specialist.

- Milliary tuberculosis: involvement of two or more non
contiguous organs with pathologic or microbiologic
evidence of tuberculosis in at least one of them and/or
milliary patternin chest radiography.

- Members of control group were chosen from healthy
volunteers with no history of tuberculosis and negative
tuberculinskintest (TST) results. Thosewith HIV infection
or any other immunodeficiency disorders, rena failure,
diabetes mellitus and those receiving corticosteroid or any
other immunosuppressive drugs were excluded from the
study. Two millilitre of whole blood with EDTA (as
anticoagulant) was obtained. CD4+ and CD8+ were
enumerated by flowcytometry.

Datawereanayzed by SPSS 11.5. Mean values calcul ated
and were compared using one way ANOVA test. Significant
differences were evaluated between groups by Post Hoc
Tukey test. For comparison of PPD skin test results between
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different groups, chi-square was used. Student t test was used
for comparison of mean CD4 count between PPD positiveand
negative.

Results

Sixty-eight subjects entered the study: 26 with pulmonary
tuberculosis, 10 with adenitis, 16 with meningitis or milliary
tuberculosis and 16 healthy volunteers. There were no
significant difference between mean age (p=0.06) and sex
distribution (p=0.68) of thesefour groups (Table 1). Themean
number of CD4+ T-cells, CD8+ T-cellsand CD4/CD8 ratio of
each group is shown in Table 2. There was a significant
difference between mean CD4 values in four groups. Post
Hoc Tukey test showed that mean CD4 in meningitismilliary
group wassignificantly lower than al other groupsincluding:
pulmonary (p=0.04), adenitis (p=0.01) and control group
(p<0.001). Mean CD4 counts of patients with pulmonary
tuberculosis was also significantly lower than control group
(p=0.01). There was no significant difference in mean CD4
between neither pulmonary and adenitis (p=0.74) nor adenitis
and control group (p=0.46). Eleven patients, 5 (19.2%) in
pulmonary group and 6 (37.5%) with meningitis/milliary
involvement had CD4 counts less than 300. A significant
differencewas observed between mean CD8 valuesin different
groups. Further analysis showed that only mean CD8 in
meningitismilliary group was significantly lower than control
group (p=0.02). CD4/CDS8 ratio in different groups was not
significantly different. Tuberculin skintest had been performed
for 63 persons. 61.9% of patientsin pulmonary tuberculosis
group had TST >10mm (which was considered as positive),
whereas most patients in meningitigmilliary (68.8%) and
adenitis (60%) groups had TST<10mm (p=0.05). All healthy
controlshad negative TST (TST<10mm) (Table 3).

No relation between results of TSTs and CD4 values in
three groups was found (Table 4). Interestingly patientswith
TST<10mm in adenitis group had higher CD4 counts than
thosewith TST >10mm in same group.

Discussion

One-third of world population is infected with
Mycobacterium.tuberculosis, but only 5% to 10% develop
activedisease. Even the active disease can present asdifferent
clinical formswith highly variable localization and severity.
The different manifestations of infection reflect the balance
between the bacillus and host defense mechanism, in which
the quality of host defense play detrimental role [6-8].
Mycobacterium.tuberculosis is a classic example of a
pathogen for which the protective response relies on cell
mediated immunity. Both CD4 + and CD8+ T-cellsareimportant
for successful immunity to tuberculosis. They have many
effector functions such as cytolysis and release of potent
antimycobacteria cytokines like IFN-y and TNF-a [1,5]. In
thisstudy CD4+ and CD8+ cell countswere comparedinthree
different forms of tuberculosis. Pulmonary involvement as a
classic form of tuberculosis, peripheral lymphadenitis as the

most common and a benign form of extrapulmonary
tuberculosisand agroup of meningitisor milliary representing
severe and/or disseminated form of disease. The results
showed that patients with pulmonary tuberculosis had lower
CD4 counts than control group. CD4 lymphocytopenia had
been previously shown in both smear positive [3,9-11] and
smear negative [9] pulmonary tuberculosis. Another study
revealed increased CD4+ T lymphocytes in BAL fluid of
patients with less advanced non-cavitary pulmonary
tuberculosis and significant enhancement in percentage of
CD8+ cells in severe cavitary forms [7]. In present study
patients in meningitis/milliary group had the lowest number
of CD4 countswhich was even significantly lower than other
patients including pulmonary and adenitis. In another study
the frequency of extrapulmonary involvement including
milliary was higher among patientswithlower CD4[12].Ina
group of patients with mixed type of tuberculosis low CD4
count was observed in patients without separating pulmonary
from extrapulmonary forms [13], whereas in one study no
significant difference was reported between mean CD4 count
of patientswith pulmonary and extrapulmonary tuberculosis,
again without mentioning the site of extrapulmonary
involvement. The authors concluded that patientswith lower
CD4 counts had more severe disease and poorer condition as
it was shown before [14,15]. Several hypotheses have been
postulated for diminished number of CD4+ cells in
tuberculosis. Lymphocytes homing in affected tissue rather
than circulation, increased apoptosis level [3] or impaired
thymusfunction [16] are some examples.

The results of our study also showed that patients in
meningitis/milliary group had thelowest number of CD8 cells
which was significantly different from control group. The
results of other researches were somehow conflicting. Some
studies showed normal CD8 valuesin patients[11,13], some
increased [9] and some decreased values [3]. Recent studies
suggest that CD8 T-cells have distinctive role in immunity
against Mycobacterium tuberculosis, for example they
preferentially use granule exocytosis pathway and recognize
heavily infected cells [5], ingest macrophages that have
engulfed mycobacteria[ 7], secrete cytokinesand lyseinfected
cdls[6].

It is rationally assumed that as cutaneous response to
PPD isaresult of CMI activation and directly related to CD4
numbers, patientswith lower CD4 counts should have poorer
response[12]. But thisstudy did not find any relation between
CD4 counts and results of TST like some other studies[13].
Again lymphocyte homing isaprobablejustification, but the
finding that patients with TST<10mm in adenitis group had
higher CD4 countsthan thosewith TST >10mm in same group
does not correlate with this assumption either. It is worth
mentioning that many factors including technical problems
and underlying host conditions like malnutrition or
simultaneous viral infections can easily affect the result of
TST, so we can not rule out the importance of CD4 cells as
main soldiers of CMI only by considering TST results.
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Table 1. Age and sex distribution of study groups.

Sudy groups No.of cases Mean aget SD Gender

Male (%) Female (%)
Pulmonary 2% 47.12+2058 15 (57.7) 11 (423
Adenitis 10 3451328 4 (40) 6 (60)
MeningitigMilliary 16 38.75+27.64 10 (625) 6 (37.5)
Healthy controls 16 32.81+49.8 8 (50) 8 (50)
Total 63 40.22+18.86 37 (54.4) 3L (45.6)

Table 2. Mean values of CD4, CD8 T-lymphocytesand CD4/CD8ratio in different study groups.

Sudy groups CD4/CD8ratio(Mean + SD) CD8+ cells(Mean + SD) CD4+célls(Mean £ SD)
Pulmonary 1.32+0.67 559.96+379.37 695.42+409.77
Adenitis 158+0.84 556.2+267.42 831.4+522.87
MeningitigMilliary 1.33+0.62 337.38+185.69 384.94+156.66
Healthy controls 175+064 636.38+172.59 1045.94+316.46
Pvaue 0.19 002 <0.001
Table 3. TST resultsin study groups. Table4. Mean CD4+ valuesin casesaccording to TST results.
Sudy groups TST results CDA4+ cellsvalues( M ean + SD)
<10mm 210mm TST Pulmonary Meningitigmilliary  Adenitis
Pulmonary No. (%) 8@l  1BELg oIS
AdenitisNo. (%) 6(60) 4(40) <10mm 68513t541.62  38391+17462 963.67+61342
Meningitis’Milliary No. (%) 11(68.8) 5(313 >10mm  755.77+386.87 387.2+125.67 633+324.91
Healthy controls No. (%) 16 (100) 0 Pvalue 027 024 0.20
According to our results patients with more severe form Acknowledgement

of disease had the lowest number of both CD4 and CD8 cells
which can beasign of suppressed cellular immunity in these
patients. We can not conclude by this study that whether this
depletion was caused by tubercul osis or predisposed patients
to tuberculosis. But some other studies which have shown
that thisis areversible phenomenon which returnsto normal
with successful antituberculous therapy, suspected
tuberculosis of causing lymphocytopenia [3,11,13,14,17].
However, during this period, degree of immunesuppression
may be so severethat the patientsfall in the category of CD4
lymphocytopenia[12,18]. So CD4 depletion should alwaysbe
in mind in approach to patients with tuberculosis and before
any decision is made regarding this finding a response to
antitubercul ous treatment should be evaluated.

This study again highlights the importance of cellular
immunity, conducted by T-lymphocytes, in the outcome of
tuberculosis. Although therole of effective antimycobacterial
drugs as a major adjunctive can not be forgotten, the
emergence of multidrug resistance mycobacterium poses new
problemin controlling thisreemerging disease[19]. The need
for modalities such as vaccines and immunotherapy is felt
morethan ever. The morewelearn about disease pathogenesis,
the faster we can move toward successin the battle between
human and Mycobacterium tuberculosis.
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