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ABSTRACT

BACKGROUND
Infection with HIV progresses to AIDS at different rates in different individuals with a spectrum varying from rapid progression to
long-term non-progression. Thus, it becomes essential to have tests which accurately assesses the stage of the disease as well as
predicting the progression. The single best predictor so far used being the Plasma HIV RNA load and the CD4+ T cell count. Plasma
viral load testing with its reliance on sophisticated laboratories and patented PCR kits has also been extremely challenging to scale
up in resource limited settings. Hence, the need for evaluation of surrogate markers for identifying disease progression.

The aim of this study is to evaluate the effectiveness of Total Lymphocyte Count, Body Mass Index, Haemoglobin and Albumin
levels as low-cost surrogate markers in predicting disease progression in HIV/AIDS.

MATERIALS AND METHODS

This is a Descriptive Study; 100 patients fulfilling the above-mentioned criteria were included in the study. Their presenting Total
Lymphocyte Count, Body Mass Index, Haemoglobin and Albumin levels were correlated with their CD4 counts and to their clinical
staging. The feasibility of using these parameters as low cost surrogate markers instead of CD4 count in assessing the progression
of the disease was finally evaluated. The statistical method used for analysis was Spearman’s Rho rank correlation test. Analysis
was done using IBM SPSS statistical software Version 20.0.

RESULTS

A total of 100 patients were included into the study. Patients in stage I disease had a mean CD4 count of 665 [SD 219.82]. There
was a significant drop in the mean CD4 count in the stage II disease to 298 [SD 74.54]. There was still further drop in the CD4 count
in stages Il and IV to 195 [SD 118.03] and 146 [SD 85.09] respectively, proving the well-known fact that fall in CD4 count is a
marker of disease progression in HIV. The range of TLC in our study was between 906 and 4256. Patients in the stage I disease had
a mean TLC of 3246 [SD 524.98]. There was a significant drop in the mean TLC in the stage II disease to 2053 [SD 362.04]. There
was still further drop in the TLC in stages III and IV to 1460 [SD 346.85] and 1343 [SD 310.00], respectively. There is strong
positive correlation between CD4 count and TLC, HB, BMI and Serum Albumin.

CONCLUSION
HIV infection is common in third-to-fifth decade of life with higher prevalence in males. TLC together with BMI, HB and Serum
Albumin levels are sensitive surrogate markers for CD4 counts in predicting the progression of HIV/AIDS.
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BACKGROUND

Infection with HIV progresses to AIDS at different rates in
different individuals with a spectrum varying from rapid
progression to long-term non-progression. This variable
course of HIV infection complicates the design and
interpretation of the therapeutic options along with
emotional trauma to the patient. Many clinical and laboratory
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markers have been used to estimate the progression of the
disease like HIV related symptoms, Plasma

HIV RNA load, p24 Antigen assay, depletion of CD4 counts,
Total lymphocyte count, Haemoglobin levels, Body Mass
Index, serum Albumin levels, neopterin levels, cutaneous
anergy, elevated levels of b2 microglobulin, etc.

The single best predictor! so far used being the Plasma
HIV RNA load and the CD4+ T cell count. Plasma viral load
testing with its reliance on sophisticated laboratories and
patented PCR kits has also been extremely challenging to
scale up in resource limited settings. Widespread and routine
use of CD4 counts and plasma viral load in the management
of HIV has not been possible in resource limited settings. In
this study, we are evaluating “Total Lymphocyte Count,
Haemoglobin level, Body Mass Index and serum Albumin as
low cost surrogate markers for disease progression in
HIV/AIDS.”
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Aim

To evaluate the effectiveness of Total Lymphocyte Count,
Body Mass Index, Haemoglobin and Albumin levels as low
cost surrogate markers in predicting disease progression in
HIV/AIDS.

Objectives

1. To study the correlation of Total Lymphocyte Count, Body
Mass Index, Haemoglobin and Albumin levels with
disease progression in HIV.

2. To find out whether Total Lymphocyte Count, Body Mass
Index, Haemoglobin and Albumin levels as low cost
surrogate markers in predicting disease progression in
HIV/AIDS.

MATERIALS AND METHODS
Design of the Study
This is a Descriptive Study.

Inclusion Criteria

HIV positive patients attending Medical OPD, ART Clinic and

In-Patients from Medical wards in Government Villupuram

Medical College, Villupuram.

1. Both newly diagnosed/registered HIV/AIDS patients at
Govt. Villupuram Medical College.

2. Patients on/off ATT/ART.

3. Age more than 12 years.

Exclusion Criteria

1. HIV positive patients with leukaemia, lymphoma, liver
failure or renal failure.

2. PLHIV who are on Zidovudine [anaemia induced by AZT].

3. PLHIV who are obese.

Consent

Informed written consent was obtained; 100 patients
fulfilling the above-mentioned criteria were included in the
study. Their full clinical profile including age and sex
distribution, occupation, marital status including status of
spouses and children, high-risk behaviour and co-morbid
conditions were analysed. Prevalence of TB and other co-
infections in the study population was also analysed. They
were staged according to the WHO clinical staging criteria.
Their presenting Total Lymphocyte Count, Body Mass Index,
Haemoglobin and Albumin levels were correlated with their
CD4 counts and to their clinical staging. The feasibility of
using these parameters as low cost surrogate markers
instead of CD4 count in assessing the progression of the
disease was finally evaluated.

Analysis of Data

By using IBM SPSS statistical software Version 20.0. The non-
parametric statistical Spearman’s rho rank correlation test
was used to determine the relationship between CD4 and
other variables.

RESULTS

A total of 100 patients were included into the study. The
range of CD4 count in our study was between 33 and 1270.
Patients in stage I disease had a mean CD4 count of 665 [SD
219.82]. There was a significant drop in the mean CD4 count
in the stage Il disease to 298 [SD 74.54]. There was still
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further drop in the CD4 count in stages IIl and IV to 195 [SD
118.03] and 146 [SD 85.09] respectively, proving the well-
known fact that fall in CD4 count is a marker of disease
progression in HIV [Table 1].

The range of TLC in our study was between 906 and 4256.
Patients in the stage I disease had a mean TLC of 3246 [SD
524.98]. There was a significant drop in the mean TLC in the
stage Il disease to 2053 [SD 362.04]. There was still further
drop in the TLC in stages III and IV to 1460 [SD 346.85] and
1343 [SD 310.00] respectively [Table 2]. Correlating CD4
values with TLC, we derive that in our study population 33
patients who had CD4 counts less than 200 had a mean TLC
of 1198. Those patients who had CD4 counts 350 - 500 and
>500 had a mean TLC of 1895 and 2895, respectively. The
scatter diagram shows almost a straight line with minimal
scatter [Figure 1]. There is strong positive correlation 0.910
between CD4 count and TLC, which is statistically significant
of ‘p’ value < 0.0012.

The range of HB in our study was between 5.2 gm% and
13.2 gm%. Patients in stage I disease had a mean HB of 10.6
[SD 1.16] gm%. There was a drop in the mean HB in the stage
II disease to 9.6 [SD 0.52] gm%. There was still further drop
in the HB in stages IIl and IV to 8.1 [SD 1.25] gm% and 7.1 [SD
1.04] gm% respectively [Table 3]. Correlating CD4 values
with HB, we derive that in our study population 33 patients
who had CD4 counts less than 200 had a mean HB of 7.2
gm%. Those patients who had CD4 counts of 200 - 350 and
>350 had a mean HB of 9.2 gm% and 10.4 gm% respectively
[Figure 2]. There is a strong positive correlation 0.859
between CD4 count and HB.

The range of BMI in our study was between 17.2 and 24.7.
Patients in stage I disease had a mean BMI of 22.6 [SD 0.93].
There was a drop in the mean BMI in the stage II disease to
20.1 [SD 0.61]. There was still further drop in the BMI in
stages III and IV to 189 [SD 0.94] and 17.9 [SD 0.35]
respectively [Table 4]. Correlating CD4 values with BMI, we
derive that in our study population 33 patients who had CD4
counts less than 200 had a mean BMI of 18.3. Those patients
who had CD4 counts 200 - 350 and > 350 had a mean BMI of
19.6 and 21.8, respectively. There is a strong correlation
0.852 between CD4 count and BMI [Figure 3]. The range of
Serum albumin in our study was between 5.4 and 2.6 gm%.
Patients in stage I disease had a mean value of 4.4 [SD 0.50]
gm%. There was a drop in the mean albumin in stage II
disease to 3.8 [SD 0.28] gm%. There was still further drop in
stages III to 3.54 [0.57] gm% and stage IV 3.26 [SD 0.39] gm%
[Table 5]. Correlating CD4 values with albumin, we derive
that in our study population 33 patients who had CD4 counts
less than 200 had a mean BMI of 3.7 gm%. Those patients
who had CD4 counts of 200 - 350 and > 350 had a mean value
of 3.9 and 4.4 gm%, respectively. The scatter diagram shows
minimal scatter [Figure 4]. There is a strong positive
correlation between CD4 count and albumin levels, 0.895.

Standard

CD4 |Count| Mean | Median| Min Max L.
Deviation

[| 16 [665.00| 625.50 | 299.00 |1270.00| 219.82
11| 30 [297.67| 281.50 | 168.00 | 485.00 74.54
[I{ 40 |194.93| 195.50 | 15.00 | 448.00 118.03
IV| 14 |146.14| 120.00 | 33.00 | 305.00 85.09

Stage

Table 1. Distribution of CD4 Counts for Stages
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Standard

Deviation

I 16 3246.25 | 3121.00 [2104.00| 4256.00 | 524.98

11 30 2052.63 | 1963.00 [1404.00| 2752.00 | 362.04

111 40 1460.35 | 1503.00 {906.00| 2018.00 | 346.85

)\ 14 1343.29 | 1284.00 [958.00| 1856.00 | 310.00
Table 2. Distribution of TLC for Stages

TLC | Count| Mean | Median | Min Max

Stage
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Figure 1. Distribution of TLC in Correlation to CD4 Count
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Count| Mean | Median | Min | Max Stal}dafrd
Deviation

I 16 | 4.47 435 |3.80]| 540 .50

11| 30 | 3.77 3.75 [3.20 | 4.20 .28

Stage
11| 40 | 3.54 345 |2.60 | 450 .57
IV] 14 | 3.26 3.20 | 250 3.80 .39
Table 5. Distribution of Serum
Albumin gm/dL

HB |Count| Mean |Median| Min | Max Star_lda_rd
Deviation|

| 16 |10.61| 10.20 | 9.20 [13.20] 1.16

II 30 1 9.70 | 9.60 | 8.80 |10.80 .52

Stage T 40 | 814 | 850 | 520 | 9.80 | 125

IV 14 | 709 | 7.05 | 520 |8.30 1.04

Table 3. Distribution of Haemoglobin HB gm%

Hemoglobin in gédl
ot
B
H

a o Spearman's rho correlation =0.859** **p=<0.001

o 200 400 600 800 1000 1200 1400

CD4 count

Figure 2. Distribution of HB in Relation to CD4 Count

Standard

Count | Mean |Median| Min | Max .
Deviation

I 16 |22.69| 2240 |21.80|24.70 .93

11 30 [20.16| 20.10 |[19.20]22.10 .61

Stage 1T 40 [18.91] 18.70 [17.3022.20| .94

IV| 14 [17.97]| 18.00 |17.20]18.50 .35

Table 4. Distribution of BMI m/kg?

BMI
]

Spearman's rho correlation =0.852%* **p<) 001

0 200 400 600 800 1000 1200 140

CD4 count

Figure 3. Distribution of BMI in relation to CD4 Count
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Figure 4. S. Albumin in relation to CD4 Count

DISCUSSION

One hundred patients with HIV infection were included in the
study, in accordance to the inclusion/ exclusion criteria
mentioned previously; 58 of them were males, 38 were
females and 4 were transgenders; 51% of the study
population was in their fourth decade. Although a majority
(66%) had completed secondary schooling, only 4% are
degree/ diploma holders; 10% of the study population was
non-literate. A majority (49%) of the study population are
labourers and self-employed, 26% of them are dependent on
others for living which included housewives (16%).

The range of CD4 counts in our study population was
between 33 and 1270. Patients in the stage I HIV disease had
a mean CD4 count of 665 [SD 219.82]. There was a significant
drop in stage Il to 298 [SD 74.54]. Stage III and IV had mean
CD4 values of 195 [SD 118.03] and 146 [SD 85.09],
respectively. Thus, there is a declining trend in the CD4 count
with the progression of the disease.3

Evidence for the predictive value of TLC level is
encouraging with several large studies*>6 confirming the
significant association between a TLC of < 1200 cells/mm3
and subsequent disease progression or mortality. While TLC
measurement has been validated7891011 as a means of
monitoring disease progression in ART-naive patients, its use
for therapeutic monitoring is questionable.>

Thus, keeping TLC as the main surrogate marker,
monitoring Haemoglobin, Body Mass Index and Serum
albumin levels will provide us a sensitive low cost prediction
of the CD4 count along with the progression of the disease in
HIV/AIDS.

CONCLUSION

1. TLC is a sensitive surrogate marker for CD4 count in
predicting the progression of HIV disease. TLC value of
<1550 and <2200 corresponds to CD4 counts of <200 and
<350, respectively.

2. HB levels correlated significantly with CD4 counts. Values
of <85 gm% and < 9.5 gm% predicted CD4 counts of
<200 and <350, respectively.
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3.

BMI too correlated significantly with CD4 counts. Values
of <18.5 and <19.5 increased the sensitivity of TLC in
predicting CD4 counts of <200 and <350, respectively.
Serum Albumin levels correlated well with CD4 counts
with values <3.8 gm% and <3.3 gm% predicting CD4
counts of 200 and 350, respectively.
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