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ABSTRACT

HIV-TB co-infection is a global challenge in the healthcare world. HIV infection which has a role in TB immunity causes CD4
to decrease. CD4 as a marker for HIV progression is expensive and not available in all healthcare facilities, so the WHO
recommended Total Lymphocyte Count (TLC) as a substitute for CD4. This study aimed to determine the correlation between
TLC and CD4 in HIV-TB co-infected patients. This research was a retrospective study using the medical records of hospitalized
patients with HIV-TB co-infection in the Dr.Wahidin Sudirohusodo Hospital. The spearmant test analyzed the correlation. CD4
data were divided into two groups: CD4 < 200 cells/mm® and CD4 > 200 cells/mm’ and Mann-Whitney test was performed.
Sensitivity and specificity of TLC were determined by ROC curve analysis. There were 172 patients with a diagnosis of HIV-TB
co-infection. Spearman test showed a positive correlation between TLC and CD4 with a moderate correlation strength
(p <0.001 and r = 0.56). The Mann-Whitney test showed a significant TLC difference between CD4 < 200 cells/mm’ and
CD4 > 200 cells/mm’ (p < 0.001). The ROC curve analysis showed that TLC had a good accuracy value for predicting CD4 in
CD4< 200 cells/mm’ (AUC = 0.911). A sensitivity of 88.9% and a specificity of 84.7% was found in TLC 1154.9 cells/mm’ which
predicted CD4 < 200 cells/mm’.There was a positive correlation between TLC and CD4 with a moderate correlation strength.
Total lymphocyte count could be used to predict CD4 in CD4 <200 cells/mm’. The researcher suggests further study in HIV-TB

coinfected patients with a larger sample size grouped into an active phase and latent phase TB.
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INTRODUCTION

Human Immunodeficiency Virus (HIV)-
Tuberculosis (TB) coinfection is a global challenge in
healthcare. In 2016, the World Health Organization
(WHO) reported that 36.7 million people were
suffering from HIV infection. TB is the most prevalent
opportunistic infection in HIV patients. It is estimated
that 14-15% of TB patients are co-infected with HIV.
In 2015, there were 10.4 million TB cases, about 1.2
million of which were people with HIV infection. In
2016, 1.5 million deaths in TB were reported, 1.1
million in HIV-negative TB patients and 0.4 million in
HIV-positive TB patients.*?

Tuberculosis in people with HIV has nonspecific
clinical features causing difficulty in diagnosis and TB
is the most common cause of death in HIV patients.
Tuberculosis has been proven to accelerate the
course of HIV infection. The mortality rate of HIV-TB
coinfection is four times higher than that of
non-HIV-infected TB mortality. HIV and tuberculosis
infection is a serious problem because it poses a
health threat to human kind, which if not handled

seriously will cause them uncontrollable.?

HIV and TB infectionare intracellular infections
and are known to be related to each other. HIV
infection causes a decrease in the number of CD4
cells which play a significant role in immunity against
TB. HIV infects cells by using envelope glycoproteins
called gpl20 which primarily bind to CD4 cells.
Therefore, the virus mainly infects CD4 cells’
Tuberculosis is caused by Mycobacterium
tuberculosis. Immune response to TB infection
consists of non-specific (primary) response starting
from the initiation of infection to bacterial
phagocytosis by macrophages, and specific
(secondary) response initiated by T cell lymphocyte
activation. Mycobacterium tuberculosis infection
stimulates cellular immunity in which T helper
lymphocytes or CD4 cell activate macrophages by
releasing IFN-y.’

CD4 cell count is a marker to assess the disease
progression of HIV-TB co-infected patients. CD4
tests are expensive and not always available in all
healthcare facilities. When CD4 test cannot be
performed, WHO recommends the use of total
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lymphocyte count (TLC) as a marker to start and
monitor therapy of HIV.The World Health
Organization states that TLC < 1200 cells/mm’ is
equivalent to CD4 cells < 200 cells/mm’.* Reduced
CD4 cell count was equivalent to reduced TLC as
reported by Alavi et al” A study by Sen showed that
TLC had a sensitivity of 70.7% and a specificity of
81.7% in predicting CD4 cell count of 200 cells/mm?
Jerry et al. found a positive correlation between TLC
and CD4 cell count in HIV patients with cognitive
impairment. A study conducted by Angelo showed
no relationship between TLC and CD4 cell count.’
CD4 cell count in HIV patients can be affected by
some factors, one of which is HIV-TB coinfection.
Lymphocytes play a role in cellular response to
Mycobacterium tuberculosis infection. A study
conducted by Kumarasamy et al. and Martin et al.
showed a positive correlation (correlation coefficient
of 0.7 and 0.74, respectively) between TLC and CD4
cell countin HIV-TB co-infected patients.*

Studies on the correlation of TLC and CD4 cell
counts in HIV had been frequently reported, but the
correlation of TLC and CD4 counts in HIV-TB
coinfected patients had never been reported in
Indonesia, especially in Makassar, so we were
interested in conducting this study.

METHODS

This study was conducted retrospectively, with
the study population being all adult (>18 years old)
patients diagnosed with HIV-TB coinfection in the
Dr. Wahidin Sudirohusodo Hospital Makassar. The
study samples were the study population tested for
TLC and CD4 cell count. Sample collection was done
by taking medical record data from January 2015 to
June 2017 in the Medical Record Installation of the
Dr. Wahidin Sudirohusodo Hospital Makassar. From
a total of 195 data of HIV-TB co-infection, 23 data
were excluded because the TLC and CD4 cell count
data were not obtained at the same time. Patients
receiving antiretroviral and antituberculosis
treatment were excluded. The ethical clearance was
obtained from the Medical Research Ethics
Commission, Faculty of Medicine, Hasanuddin
University/Dr. Wahidin Sudirohusodo Hospital
Hasanuddin University Hospital, Makassar.

Total lymphocyte count is the number of
lymphocytes per mm’® of blood, measured using
Sysmex XN 1000, Sysmex Asia Pacific Pte Ltd and
ABX Pentra 80 (Horiba, France). CD4 cell count is the
number of CD4 cells per mm® of blood, measured
with flow cytometry method using Alere® device.
The study samples were divided into two groups

based on CD4 cell count which was CD4 <200
cells/mm*and CD4 >200 cells/mm’.

Spearman correlation test was performed to
assess the correlation between TLC and CD4 cell
count. Mann-Whitney test was performed to assess
the TLC difference between CD4 <200 cells/mm’ and
CD4 > 200 cells/mm’® groups. Results were
considered significant if p was<0.05. Receiver
Operating Characteristic (ROC) curves analysis was
performed to assess TLC accuracy in predicting CD4
cell count.

RESULTS AND DISCUSSION

A total of 172 data of patients were included in
this study, with data characteristics as shown in
Table 1. The data showed that HIV-TB coinfected
patients were more prevalent in males (80.2%) in the
age group 31-40 years (45.9%). The youngest patient
was 21 years old, and the oldest patient was 57 years
old.

Table 1. Sample characteristics

Variable N =172 Percentage (%)
Sex
Male 138 80.2
Female 34 19.8
Age
19-30 38 221
31-40 79 459
41-50 42 244
>50 13 7.6
CD4 (cells/mm?)
<200 169 98
2200 3 17

Gender and age distribution in this study was
consistent with the study of Wang et al. who reported
that the incidence of HIV-TB co-infection was more
common in males than females (61.1%: 38.9%) with
the highest frequency in the 30-45 years group.”

Table 2. TLC dan CD4 correlation

Median

p* r*
(min-max)

TLC (cells/mm?) 726 (73-3217) < 0.001 0.56
CD4 (cells/mm?) 24 (1-441)

*Spearman correlation test

Spearman correlation test showed a significant
positive correlation between TLC and CD4 cell count
with moderate correlation strength (p <0.001 and
r = 0.56). This study was consistent with a study
conducted by Kumarasamy et al. and Martin et al.
which showed a positive correlation (correlation
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coefficient of 0.7 and 0.74 respectively) between TLC
and CD4 cell count in HIV-TB co-infected patients.®
This suggested that the decrease in TLC cell count
was followed by a decrease in finding CD4 cell count.
CD4 is the type of T lymphocyte cells formed in the
thymus gland in the form of naive CD4 cells.
Lymphocytes consist of two subtypes:
B lymphocytes, which are the primary cells of the
humoral immunity and T lymphocytes, which are the
primary cells of the cellular immunity. Lymphocytes
consist of 3% - 21% B cells and 20% - 80% T cells.
T cells consist of 34% -67% of CD4 cells and
10% - 42% of CD8 cells.’

Table 3. Comparison of TLC in CD4 groups (<200 and >200)

TLC (ceIIs/mm"') p*
Median (min-max)

CcD4 (ceIIs/mm3)
< 200 698.7 (73-2570)
>200 1687.2 (902-3217)

*Mann-Whitney test

< 0.001

Mann-Whitney test showed that there was
astatistically significant difference in TLC between
the CD4 <200 cells/mm’ and the CD4 > 200 cells
/mm’ groups (p <0.001). Human immunodeficiency
virus infections cause severe immune function
disorders characterized by decreased CD4 cells and
the emergence of opportunistic infections. The virus
enters the body by infecting the rectum or vaginal
mucosal Langerhans cells. The virus is then spread
through viremia accompanied by the early acute
syndrome. The virus infects cells by using envelope
glycoproteins called gp120 which primarily bind to
CD4 cells. Therefore, the virus mainly infects CD4
cells. Macrophages and dendritic cells can also be
infected. The early acute syndrome phase will be
followed by the latent phase. In this phase, the
immune response (CD8 and anti-HIV antibodies)
occurs, resulting in a decrease of viral load. Although
the level of virus is low in the latent phase, the
destruction of CD4 cells continues in the lymphoid
tissue. As a result, the number of CD4 cells in the
circulation decreases. This phase may take many
years before turning to a chronic progressive phase,
and the patient becomes susceptible to various
infections and is called Acquired Immunodeficiency
Syndrome (AIDS). From the various studies obtained,
patients began to have AIDS with a CD4 cell count
<200 cells/mm??

Lymphocytes play a role in the immune response
to Mycobacterium tuberculosis infection.
T lymphocytes will be activated and proliferate in the
acute phase of Mycobacterium tuberculosis

infection. Therefore, lymphocytosis can occur early in
the infection and in the latent phase. However, in the
active phase lymphopenia can occur (decreased
lymphocyte count below 2,000/mm’) which shows the
active tuberculosis process as a result of CD4 cell
decline. The study conducted by Zuri et al. found a
significant difference between CD4 counts in latent
HIV-TB coinfected patients with active phase HIV-TB.
Successful treatment of tuberculosis can be assessed
by the number of lymphocytes that return to normal or
sometimes increase.”™ "
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Figure 1. ROC curve for TLC to predict CD4 <200 cells/mm’

The ROC curve analysis showed the Area Under
Curve (AUC) of 0.911. It suggested that TLC had good
accuracy for predicting CD4 cell count<200 cells
/mm?’in HIV-TB co-infected patients (Figure 1).

Table 4. Sensitivity and specificity from various TLC cut-off
values to predict CD4 <200/mm’

TLC (cells/mm?>) Sensitivity Specificity
896.8 100 68.7
11549 889 84.7
1266.2 77.8 87.1
16486 66.7 94.5
20433 333 96.9
22779 222 98.8
28941 111 100

The various cut-off was tested for sensitivity and
specificity through curve analysis (Table 4). The
highest sensitivity was 100% obtained from TLC
cut-off of 896.8 cells/mm’ with a specificityof 68,7%.
The highest specificity was 100% derived from
cut-off 2894.1 cells/mm’ with a sensitivity of 11.1%.
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TLC cut-off of 1,154.9 cells/mm’ which had a
sensitivity of 88.9% and specificity of 84.7% as the
best cut-off to predict CD4 cell count <200 cells/mm’
considering the specificity and sensitivity obtained
from ROC analysis. This result was consistent with
the WHO recommendations which stated that TLC<
1200 cells/mm’is equivalent to CD4 < 200 cells/mm?’.*
A study conducted by Blatt et al. found a 98%
sensitivity in TLC<1000 cells/mm? in predicting CD4
<200 cells/mm’.** Other study conducted by Martin
et al. concluded that TLC<1,250 cells/mm’ and CD4
<200 cells/mm’ were the same predictors in HIV-TB
coinfected patients.’

Limitations of this study were the assessment of
the correlation of TLC and CD4 cell counts in HIV-TB
coinfected patients unable to distinguish between
latent phase TB and active phase TB.

CONCLUSION AND SUGGESTION

The correlation between TLC and CD4 cell counts
was found to be significantly positive with moderate
correlation strength. There were significant
differences in TLC between CD4 <200 cells/mm® and
CD4 > 200 cells/mm® groups. TLC can be used to
predict CD4 cell count in HIV-TB co-infected
patients. TLC <1154.9 cells/mm’ can predict CD4
<200 cells/mm’® with a sensitivity of 88.9% and
a specificity of 84.7%. The researcher suggests a
study in HIV-TB coinfected patients with a larger
sample size which are grouped into an active phase
and latent phase TB.
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