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ABSTRACT 

HIV infection can be monitored by laboratory and clinical markers of disease progression. In the absence of CD4 

count, the use of total lymphocyte count has been advocated to predict CD4 count and to stage HIV disease. This study was 

undertaken to show whether the TLC accurately predicts a low CD4 count in HIV infected persons and its clinical 

correlation. The data for the study was collected from HIV positive inpatients and outpatients of a tertiary care hospital, from 

November 2013 to November 2015. A total of 50 patients were studied. All the patients were clinically examined and subjected 

to relevant investigations, including CD4 count and TLC.Fever, weight loss, anorexia, cough, lethargy, diarrhea, mouth 

ulcers and lymphadenopathy were the most common presenting symptoms. The majority of the patients had CD4 counts less 

than 350 cells/µl and were symptomatic. There was a highly significant correlation between CD4 count and total lymphocyte 

count. The WHO recommendation of TLC <1200 cells/µl as a surrogate marker for CD4 count <200 cells/µl, lacks sensitivity 

in our study. As opposed to the WHO cut off for TLC, we recommend TLC <1500 cells/µl as a surrogate marker for 

predicting CD4 count <350cells/µl. 
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INTRODUCTION 

Though India is a country with low HIV prevalence; it has the third largest number of people living with 

HIV/AIDS. As per HIV estimates in 2008-09, there are an estimated 23.9 lakh people living with HIV/AIDS in India 

with an adult prevalence of 0.31 percent in 2009.1Recent results from an Avahan study of sex workers in Karnataka 

showed that from the time the HIV prevention program me was first implicated; the HIV prevalence in this population 

group declined from 20% to 16% and condom usage increased from 66 to 84%. 2The cost of antiretroviral therapy 

(ART) is dropping dramatically for low-income countries through various international initiatives. As the availability 

of antiretroviral medications improves, it is important to develop feasible strategies for the management of 

antiretroviral therapies in resource-limited settings.3In industrialized nations, changes in CD4 count and plasma viral 

load are used to determine the responses of the virus to antiretroviral therapy. Standard methods of CD4 count and 

plasma viral load enumeration require highly trainedpersonnel and dollars of initial investment in laboratory 

instrumentation.4Citing the urgency of providing therapy on a wide scale and the financial and technological 

constraints to drastically upgrading laboratory facilities, the monitoring section of these guidelines stipulates that CD4 

count testing is not available or too expensive for routine use, WHO recommends the use of TLC to monitor the 

immune response to ART.5 TLC is an inexpensive and widely available laboratory parameter. TLC is easily obtained 

from the routine complete blood count (CBC) with differential by multiplying percentage lymphocytes by leukocyte 
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count.6in southern India, for example, the cost of a single TLC from a CBC is < $1 (US). In India, where the average 

annual income is < $ 350 (US), the cumulative cost of monitoring ART becomes a significant financial challenge.7 In light 

of its low cost and widespread availability, TLC has already been a useful tool in low - income countries for predicting 

immunosuppression and triggering opportunistic infection prophylaxis.8-11Recent studies have also demonstrated that TLC 

alone and in combination with hemoglobin may be useful in determining when to initiate antiretroviral therapy.12-14 

However, there are fewer studies examining the change of TLC in patients on antiretroviral therapy.15The patients should 

be started on ART as soon as possible when CD4 falls below 350.A level of 350/µl is also in line with other consensus 

guidelines documents.16,17In cases where CD4 cell counts cannot be assessed, WHO 2002 guidelines recommended the 

presence of a total lymphocyte count (TLC) of 1200/µl or below can be used as a substitute indication to start highly active 

antiretroviral therapy (HAART) in the presence of symptomatic HIV disease in resource limited settings.18While the total 

lymphocyte count correlates relatively poorly with the CD4 cell count in asymptomatic persons, in combination with 

clinical staging it is a useful marker of prognosis and survival.19-21WHO Global Program me on AIDS22 proposed by WHO 

Staging systemfor HIV infection and disease strongly recommends TLC as an alternativeindicator of HIV disease 

progression instead of CD4 cell count, where latter is not available, affordable and accessible. NACO (2001)23. Angelo et 

al24 in their study, ―Evaluation of TLC as a substitute for CD4 count in the follow up of AIDS patients have shown that 

TLC has a high specificity to indicate patients for prophylaxis.Mahajan et al6 in their study, changes in Total Lymphocyte 

Count as a Surrogate for Changes in CD4 count following initiation of HAART:The present study is done to assess the 

correlation between presenting symptoms and progression of the disease, which is monitored by a change in CD4 count 

and TLC. Since our study is being done in the resource poor set-up i.e., in Davangere, Karnataka which is one of the high 

prevalence states in India.25
 

MATERIALS AND METHODS 

All HIV positive patients, both male and females with or without symptoms, who visited Bapuji Hospital and 

Chigateri Government Hospital attached to J.J.M. Medical College, Davangere as outpatients or inpatients in the medical 

wards. The study was done from November 2013 to November 2015. This study is a cross sectional descriptive 

study.Inclusion criteria are -All HIV positive patients. Exclusion criteria are - Cases on cytotoxic drugs and Cases with 

connective tissue disorders. 

A total of 50 HIV positive patients who were admitted in medical wards and those who visited medical OPD at 

the hospital where the study group. A detailed history was obtained using a pre -tested perfume from all the patients, who 

was included in the study. Further, a detailed systemic examination followed by relevant investigations as mentioned in the 

proform a were conducted and results were noted.Venous samples were sent for evaluation of CD4 count. Sample taken at 

the same time was also sent for evaluation of Total count and Differential count. CD4 counts were measured by Flow 

cytometry method. HIV infection was proved with HIV antibody detection by ELISA method. Total lymphocyte count 

(TLC) was calculated by multiplying the differential count (DC) with Total leukocyte count (TC).[TLC = TC × DC]. 

Sensitivity and specificity of various Total lymphocyte count cut off were computed for CD4 count < 200 cells/µland < 

350 cells/µl. We evaluated changes in Total Lymphocyte count as a diagnostic monitoring marker of benchmark changes in 

CD4 count that indicates favorable response to ART.In the patients who were symptomatic their specimen samples like 

e.g. Sputum, oral swab, blood, stool, urine, cerebro-spinal fluid (CSF), lymph node aspirate were collected as per 

symptoms and clinical presentations. All the specimens were collected under universal aseptic precautions in suitable 
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sterile containers. 

STATISTICAL ANALYSIS 

To find the significance of the study parameters with variations with CD4 count, we have used Pearson‘s 

correlation coefficient with other study parameters. We have considered p<0.05 as statistically significant. To analyse the 

data we have used statistical software SPSS 16.0 version to perform statistical analyses.  

RESULTS 

Table 1: Presentation of Symptoms 

Presentation No. of Cases Percentage 
Fever 36 72 

Weight loss 35 70 

Anorexia 31 62 

Cough 14 28 

Lethargy 12 24 

Diarrhea 8 16 

Mouth Ulcers 8 16 

Breathlessness 5 10 

Lymphadenopathy 5 10 

Malaise 3 6 

Skin Infection 2 4 

 
From, table no.1, Fever was the most common presenting symptom in our study with 36 (72%) of patients, 

followed by weight loss, which was the second commonest presenting symptom in our study with 35 (70%) of patients. 

Anorexia, cough, lethargy, diarrhea, mouth ulcers, breathlessness and lymphadenopathy were the other common symptoms 

in our study population. 

Table 2: Distribution According to CD4 Count 

CD4 Counts Number Percentage 
<100 14 28 

101-200 20 40 

201-350 9 18 

>350 7 14 

Total 50 100 
 

From, table no.2, it was found that The CD4 counts were less than 100 /µl in 14 (28%) patients and between 101-

200/µl in 20 (40%), between 201-350/µl in 9 (18%) patients and more than 350/µl in 7 (14%) patients. The lowest CD4 

count recorded was 17 cells/µl and patient had esophageal candidiasis. The highest CD4 count recorded was 626 cells/µl 

and the patients had tuberculous pleural effusion. 

Table 3: Mean Pattern of Study Parameters with CD4 Counts 

Study 
Parameters 
Mean ± SD 

CD4 Counts 
P Value 

<100 101-200 201-350 >350 Overall 

Total Count 
7930.71 6668.50 6011.11 9942.86 7362.00 0.228>0.05 

(NS) ±4833.136 ±2624.089 ±2150.840 ±3893.95 ±3613.138 

Total Lymphocyte 
Count 

1198.43 1257.60 1364.33 2174.43 1388.60 0.019<0.05 
(S) ±812.672 ±687.361 ±761.851 ±1036.477 ±830.897 

 
From table no.3 - it was found that The study parameter total lymphocyte count shows upward trend with CD4 
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counts with p-value 0.019, total count shows mixed trend with CD4 counts, with the p-values being 0.22. 

Table 4: Pearson Correlation of Study Parameters 

Study Parameter Pearson Correlation (r) P Value 
Total Counts 0.140 0.332>(NS) 

Total Lymphocyte Count 0.388 0.005<0.05 (HS) 

 
From table no.4- it was found that The Pearson correlation of TC with CD4 count is 0.14 i.e. small correlation at 

p>0.05 (0.332) and which shows the statistical insignificance between TC and CD4 count. The Pearson correlation of TLC 

with CD4 counts is 0.388 i.e. moderate correlation at p<0.05 (0.005) and which shows the statistical high significance 

between TLC and CD4 count. 

Table 5: TLC for CD4 Counts <350 Cells 

TLC Sensitivity (%) Specificity (%) PPV (%) NPV (%) 

≤1000 20.59 93.75 87.5 35.71 

≤1100 44.12 75 78.95 38.71 

≤1200 50 68.75 77.27 39.29 

≤1300 58.82 68.75 80 44 

≤1400 67.65 62.5 79.31 47.62 

≤1500 73.53 62.5 80.65 52.63 

≤1600 76.47 43.75 74.29 46.67 

≤1700 82.35 37.5 73.68 50 

≤1800 82.35 37.5 73.68 50 

≤1900 85.29 37.5 74.36 34.55 

≤2000 88.24 37.5 75 60 

 

From table no.5- it was found that Total lymphocyte count cut off of ≤1500 cells /µl with  CD4 count of ≤350 

showed best sensitivity and specificity, compared to remaining TLC cut off as shown in the table with CD4 count <350 

cells/cumm. 

DISCUSSIONS 

The present study is done to assess the capability and clinical utility of the TLC change to serve as a surrogate 

marker for CD4 count change in monitoring patients, which has important implications for resource -limited settings. In 

view of the high costs and limited availability of resources to estimate absolute CD4 counts, the need for simpler and 

relatively accurate markers of disease progression through laboratory investigations are felt. We are correlating CD4 Count 

to Total Lymphocyte Count, which is available in all resource limited settings, to monitor disease progression in HIV 

infected persons. Throughout the course of chronic HIV infection, the number of CD4 lymphocytes is depleted, and the 

loss of these cells is associated with development of characteristic opportunistic infections and malignancies of AIDS. 26-

27Clinical staging can be based on either the CD4 percent or the CD4 count. However, moat clinical studies have used the 

absolute CD4 count, even though the percentage value is less subject to fluctuations.28,29Kumaraswamy et al30 in their 

study, TLC as a useful tool for timing of opportunistic infection prophylaxis in India and other resource constrained 

countries concluded that TLC is a good enough surrogate marker for disease progression in HIV and can be used as a 

useful tool for the timing of opportunistic infection prophylaxis in HIV infected persons. 

In our study, Of the 50 patients, 27 were inpatients and 23 were outpatients because some of the patients, though 

symptomatic denied admission and hence were evaluated on OPD basis. Fever was the most common presenting symptom 
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in our study with 36 (72%) of patients, followed by weight loss, which was the second commonest presenting symptom in 

our study with 35 (70%) of patients. Fever (71%) and weight loss (65%) were the common presenting symptoms in a study 

conducted by S.K. Sharma (2004).31According to A.R. Sircar et al (1998)32, fever, weight loss, diarrhea and cough were the 

predominant clinical manifestations, which were consistent with our findings. Fever (71%) and weight loss (65%) were the 

common presenting symptoms in a study conducted by S.K. Sharma (2004).33
 

In our study, the total lymphocyte count showed positive trend to CD4 counts.The Pearson‘s correlation of total 

lymphocyte count and CD4 count is 0.388 i.e.moderate correlation at p<0.05 (0.005), which shows highly significant 

statistical correlation between TLC and CD4 counts. In a study conducted by Sreenivasan Srirangaraj et al34 the correlation 

coefficient between TLC and CD4 count was r=0.34, which is similar to our study. However, in other studies, correlation 

coefficient between TLC and CD4 count reported in North America (r=0.77),35 England (r=0.76)11 and India (r=0.744)7 

were higher when compared with the results of this study. This difference could be due to small sample size of our 

study.We found that a TLC <1200 cells/µl had a 89.95% PPV, 41.37% NPV, 50% sensitivity and 75% specificity, for a 

CD4 count <200 cells/µl. This shows that the WHO37 prescribed limit of TLC <1200 cells/µl as a surrogate for CD4 <200 

cells/µl, according to our study, lacks sensitivity. Kumaraswamy et al12 observed that with a TLC <1400 cells/µl, 73% of 

patients with CD4 cell counts <200 cell/µl (sensitivity 73%, specificity 88%, PPV 76%, NPV 86%) were identified. 

A study conducted by John Hopkins Unviersity36 showed a significant correlation between TLC of less than 1200 

cells/µl to CD4 count of less than 200 cells/µl.As per revised ART guidelines CD4 count <350 cells/µl is used as a cut off 

for anti-retroviral therapy. We further evaluated for a correlation between TLC and CD4 count <350 cells/µl. With a TLC 

cutoff of 1200 cells/µl, sensitivity was mere 50%, specificity 68.75%. With TLC <1200 cells/µl taken as the cut off, there 

existed a high chance of patients being misdiagnosed and not receiving therapy. An increased cut off for TLC improved the 

sensitivity with marginally lowering of specificity. With a TLC cutoff of 150 cells/µl, the sensitivity improved to 73.53%, 

with a specificity of62.5%, PPV of 80.65% and NPV of 52.63%. The TLC cut off of 1500 also yielded the best sensitivity 

and specificity, compared to remaining TLC cut off with CD4 count <350 cells/µl. Our study correlated to Suman S. 

Karanth et al38 study which recommended TLC <1500 cells/µl to CD4 count <350 cells/µl.Similar higher TLC cut off 

values have been used in a study done by Jacobson et al14, where he used a TLC <1900 cells/µl as cut off to predict CD4 

count <350 The CD4 counts were less than 200 cells/µl in 34 (68%) of the patients in our study. 

We have demonstrated that TLC, is a widely available and inexpensive parameter, can be used in place of CD4 

count, for monitoring immune status in HIV infected individuals.  

CONCLUSIONS 

As opposed to the WHO cut off for TLC, we recommend TLC <1500 cells/µl as a surrogate marker for predicting 

CD4 count <350 cells/µl.Thus, for the people who may not be able to afford the investigations and treatment, Total 

Lymphocyte Count can serve as a cost effective, affordable index to start ART and also to monitor ART in HIV infected 

persons. 
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