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Introduction
India is third highest HIV prevalent country after South Africa and 
Nigeria respectively. Nearly 0.116 million new HIV infections and 
a total of 2.09 million HIV infected patients were reported among 
Indian adult population in 2011 [1]. In the year 2011, the national 
adult HIV prevalence was reported as 0.27% and of Delhi as 
0.22% [2]. There is a steady decline in HIV prevalence overall in 
the country from a peak of 0.38% in 2001-03 through 0.34% in 
2007 and 0.28% in 2012 but rising trend has been observed in low 
prevalence state such as in Delhi [2]. 

The National AIDS Control Organization (NACO) plays a key role 
in controlling the HIV epidemic in India. Since the year 2004, 
Anti-Retroviral Therapy (ART) is available in India free of cost at 
various ART centres. After the implementation of the WHO 2010 
guidelines the ART coverage had increased from 3.57% in the 
year 2009 [3] to 24.7% and 36% in the year 2011[1] and 2015 [4] 
respectively. Wider access to ART between the years 2007-2011 
had resulted in 29% reduction in annual death due to AIDS related 
causes. Till the year 2011, 0.15 million people has been saved 
due to ART [1].

The measurement of CD4+ T cell count is a strong predictor 
of HIV progression as well as a means of monitoring ART. The 
consequences of presenting with a low CD4+ T cell counts are 
many. Patients are more likely to be diagnosed with severe 
opportunistic infections, the risk of mortality is higher, the rate of 
immunological improvement may be slower [5], the likelihood of 
transmitting the virus to other individuals is higher [6] and there 
is strong probability of posing a higher financial strain on national 
health services [7]. 

There is a paucity of data from an Indian perspective, regarding 
the ART requirements of HIV seropositive individuals. Keeping this 
in mind, the present study was undertaken to analyse the trends 
in baseline CD4+ T cell counts and ART requirement in newly 



diagnosed HIV seropositive individuals attending a tertiary care 
medical centre in Northern India.

Materials and Methods
The present study was conducted from January 2012 to June 
2014 at the Department of Microbiology of a tertiary care health 
centre in New Delhi. Of the 1263 HIV seropositive clients diagnosed 
during this study period, only those 470 HIV seropositive clients 
were included who were ART-naive, registered at the linked ART 
centre and whose baseline CD4+ counts were available. All ART-
experienced patients; registered patients referred from other 
centers and patients below the age of 18 years were excluded 
from the analysis. Information regarding the socio-demographic 
and risk behaviour profile of HIV seropositive attendees was 
retrieved retrospectively from records of the Integrated Counselling 
and Testing Centre (ICTC).

Diagnosis of HIV infection was done as per the standard protocol 
that included a pre-test as well as post-test counselling and the 
practice of obtaining written informed consent from the client 
before HIV testing. Serodiagnosis of HIV was done as per strategy 
III of NACO guidelines [8]. All HIV seropositive subjects were 
referred to the ART clinic of the linked hospital. The registered 
clients were then referred back to our laboratory for evaluation of 
CD4+ counts. CD4+ counts were determined by employing the BD 
FACS CountTM system (Becton, Dickinson and Company, San 
Jose, CA, USA).

All the data was entered in Microsoft excel sheet and statistical 
analysis performed using the SPSS software, version 20. 
Qualitative data was analysed by Chi-square test and Fisher’s 
exact test, while quantitative variables were analysed using the 
One-Way ANOVA followed by post-hoc test. The differences were 
considered to be statistically significant when the obtained p-value 
was less than 0.05.
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ABSTRACT
Introduction: Antiretroviral Therapy (ART) has changed the 
outlook of Human Immune deficiency Virus (HIV)/ Acquired 
Immuno Deficiency Syndrome (AIDS) patients worldwide. 

Aim: To analyse the trends in baseline CD4+ T cell counts 
and ART requirements in newly diagnosed HIV seropositive 
individuals in a Tertiary care hospital of Northern India.

Materials and Methods: Out of 1263 HIV seropositive clients 
identified from January 2012 to June 2014, the baseline CD4+ 
T cell counts of only those 470 clients were analysed, who 
registered at the linked ART centre. 

Results: The mean baseline CD4+ count of the study group 

was 249.77±216.0 cells/mm3 and that of male and female 
were 300.31±240.47 cells/mm3 and 232.38±204.25 cells/mm3 
respectively.

A total of 259 of 334 (77.54%) HIV reactive males, 83 of 130 
(63.85%) HIV reactive females and overall 348 of 470 (74.04%) 
required antiretroviral treatment on enrolment. 

Conclusion: In the present study, about three-fourth of newly 
diagnosed HIV positive Indian patients required initiation of ART 
at registration. The relatively low baseline CD4+ T cell counts in 
this population highlights the need for timely baseline CD4+ T 
counts	  testing of HIV positive patients and the urgency of 
initiating treatment in HIV reactive individuals in Indian health 
care settings.
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Results
Of the total 470 HIV seropositive patients analysed during the 
study period, 256(54.47%) were between 30-45 years of age. The 
mean age of the study population was 35.35±10.18 years with the 
mean age of HIV seropositive males and females being 35.48±9.93 
years and 35.06±10.91 years respectively. The study population 
comprised of 334(71.06%) males, 130(27.66%) females and 6 
(1.28%) transgenders. With regard to level of education, most of 
the patients (172; 36.60%) were educated up to primary school 
level. Majority of study subjects were daily wagers (47.87%). 
Heterosexual route (448; 95.32%) was the most common route 
of HIV transmission, followed by intravenous drug abuse (9; 
1.91%). The socio-demographic profile of the study population is 
summarized in [Table/Fig-1].

Most of the HIV seropositive individuals (287; 61.06%) were 
referred clients, of which 246 (52.34%) were referred from 
government health facilities. One hundred and eighty three 
(38.94%) seropositive clients were direct walk-in ICTC attendees 
[Table/Fig-2].

The baseline CD4+ count distribution of HIV seropositive individuals 
is summarized in [Table/Fig-3]. As per the 2010 WHO guidelines for 
initiation of ART in asymptomatic HIV reactive patients (considering 
a CD4+ count of 350 cells/mm3 as cut-off) [9], 348 (74.04%) of the 
470 registered patients required ART on enrolment.

The correlation of CD4+ counts with socio-demographic profile 
and the type of client is depicted in [Table/Fig-2,4] respectively. 

Characteristic Number of clients Percentage (%)

Age group in 
years

18-29 145 30.85

30-45 256 54.47

46-59 51 10.85

≥60 18 3.83

Gender Male 334 71.06

Female 130 27.66

Transgender 6 1.28

Education Illiterate 160 34.04

Primary school 172 36.60

Secondary school 98 20.85

College and above 40 8.51

Occupation Daily wages 225 47.87

Unemployed men and 
Housewives

125 26.60

Business 25 5.32

Salaried 77 16.38

Student 18 3.83

Marital Status Married 393 83.62

Single 59 12.55

Divorced 3 0.64

Widowed 15 3.19

[Table/Fig-1]: Socio-demographic of study population(n=470).

Type of ICTC* client Number of clients
with CD4+ count<350 

cells/mm3 (%)

Number of clients 
with CD4+ count 

>350 cells/mm3 (%)

Total no. of 
clients 

Mean
(Median) CD4+ count 

Interquartile 
Range
(IQR)

Direct walk-in 113(61.74) 70(38.25) 183(38.93) 317.40±220.30(271) 153-438

Referred NGOs ‡ 4(44.44) 5(55.56) 9(1.91) 445±219.79(468) 285-568

DOTS ‡ clinic 10(66.67) 5(33.33) 15(3.19) 253.73±221.11(148) 123-376

Govt health
faciliti
-es

OPD ‡ 74(74.74) 25(25.25) 99(21.06) 264.80±213.15(208) 119-340

Ward 136(92.52) 11(7.48) 147(31.27) 135.55±157.65(85) 39-179.5

STI|| clinic 11(64.71) 6(35.29) 17(3.61) 314.6±212.3(226) 158.5-412

[Table/Fig-2]: Baseline CD4+ counts of study population in relation to type of ICTC* client.
ICTC*: IntregratedCounseling and Testing Centre; NGOs†: Non-Government Organizations;
DOTS‡: Directly Observed Treatment, Short-course; OPD§: Outpatient Department;
STI||: Sexually Transmitted Infection.

No. (%) of 
subjects with 

CD4 cell count

Male(n=334)
Number (%)

Female(n=130)
Number (%)

Transgender 
(n=6)

Number (%)

Total number
(%)

<200cells/mm3 189(56.58) 55(42.31) 5(83.33) 249(52.98)

200-349cells/mm3 70(20.96) 28(21.54) 1(16.67) 99(21.06)

350-499cells/mm3 37(11.08) 26(20) 0(0) 63(13.41)

≥500cells/mm3 38(11.38) 21(16.15) 0(0) 59(12.55)

[Table/Fig-3]: Baseline CD4+ cell count distribution of study population (n=470).

Ninety one (62.76%) of 145 HIV seropositive clients between 18-
29 years of age presented with CD4+ count < 350 cells/mm3 and 
required ART, versus 14 (77.78%) of 18 clients ≥60 years of age 
(p=0.001). Two hundred and fifty nine (77.54%) males, 83(63.85%) 
females and all transgenders presented with CD4+ count < 350 
cells/mm3 [Table/Fig-2]. 

The mean CD4+ count of the study group was 249.77± 216.0 cells/
mm3. HIV seropositive clients between 18-29 years of age had 
significantly higher mean CD4+ counts as compared to clients more 
than 60 years of age (p=0.013) Females had higher mean CD4+ 
counts as compared to males and the difference was statistically 
significant (300.31±240.47 cells/mm3 versus 232.38±204.25 cells/
mm3; p =0.002). Married and widowed clients had mean CD4+ 
counts of 246.96±213.41 cells/mm3 and 148.80±146.31 cells/
mm3 respectively (p =0.08) [Table/Fig-4].

The mean CD4+ count of direct walk-in clients was higher 
(317.40±220.30 cells/mm3) as compared to referred ones 
(206.66±202.24 cells/mm3) and the difference was statistically 
significant (p< 0.001). Two hundred and thirty nine (83.30%) of 287 
referred clients had CD4 count < 350cells/mm3 and required ART 
versus 113 (61.74%) of 183 direct walk-in clients and the difference 
was statistically significant (p<0.001). Among the referred clients 
CD4+ count of ward patient was lowest i.e. 135.55±157.65 cells/
mm3 followed by DOTS clinic patients [Table/Fig-2].

Discussion
The mean CD4+ counts were higher among young individuals 
compared to older age groups. Similar findings have been 
reported in another Indian study conducted by Shastri et al., [10]. 
A possible explanation is that older individuals though get infected 
at younger ages, have a delayed diagnosis [11]. We report mean 
CD4+ counts of 232.38±204.25 and 300.31±240.47 cells/mm3 in 
Highly Active Anti-Retroviral Therapy (HAART)-naive, HIV positive 
males and females respectively and an overall mean CD4+ count 
of 249.77 ± 216.09 cells/mm3 which is in concordance with the 
study conducted by Akinbami et al., [12]. On the other hand in the 
another study conducted in eastern India the mean CD4+ counts 
of male and female were 142.19 ± 139.33 cells/mm3 and 235.92± 
185.11 cells/mm3 respectively and an overall mean CD4+ count 
of 176.04±163.49 cells/mm3 [13]. A plausible hypothesis for the 
higher mean CD4+ counts reported among females is that, females 
present to care and get tested for HIV earlier through expanded 
HIV testing programs in pregnancy and through expanded partner 
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350 cells/mm3 [10]. This shows that, majority of HIV positive 
patients in Indian setting do not present for care and treatment 
until the disease is advanced [18]. Late initiation of ART results 
in less favourable outcomes [14,15,17] and is associated with 
increased medical costs [18,19]. Furthermore, untreated people 
may contribute to the spread of HIV for several years.

The 2010 WHO guideline implementation in India, requires 
immediate implementation of ART to more than two third of newly 
diagnosed HIV infected patients in the country. As the side effects 
of ART are common and many of the patients are asymptomatic, 
this has become challenging. Intensive counselling of the various 
side effects of the drugs and long term benefits of the regime is 
essential so that patients are not lost during follow-up.

LIMITATION
Being a retrospective analysis, data on clinical manifestations of 
the patients was not available. Thus, some of the patients with 
CD4+ counts more than 350 cells/mm3, who may have required 
initiation of ART because of their HIV-related symptoms were 
missed out.

Conclusion
Our study provides, an insight into the demographics of newly 
diagnosed HIV seropositive individuals in this part of India. In 
addition, our finding that nearly three-fourths of newly diagnosed 
HIV positive Indian patients require initiation of ART at registration 
reinforces the need for timely baseline CD4+ cell count testing of 
HIV positive patients, as well as the urgency of initiating treatment 
in HIV reactive individuals in Indian health care settings.
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[Table/Fig-4]: Baseline CD4+ counts of study population in relation to socio-
demographic variables of clients.

testing programs after their spouse tests positive [10]. With regard 
to marital status, widows presented with lower CD4+ counts, 
indicating the difficulties in accessing the health care system in 
Indian setting, a finding in concordance with study conducted by 
Alvarez Uria et al., [14]. Furthermore, similar to findings of Thompson 
et al., HIV reactive patients from in-patient settings had lower CD4+ 
counts compared to those from out-patient departments [15]. In 
our study, 38.94% seropositive clients were direct walk-in ICTC 
attendees while in another study conducted in West Bengal only 
6% visited the ICTC voluntarily [16]. This discrepancy may be due 
to difference in education level and awareness among the general 
population.

Using a CD4+ count of 350cells/mm3 as cut-off criterion for 
initiation of ART, 74.03% of our registered patients required ART 
on enrolment. Another Indian study [13], documented that 86.67% 
of the HIV reactive patients required treatment, while according 
to Singh et al., 58.91% of HIV positive clients required treatment 
on enrolment [17]. In another study conducted by Shastri et al., 
65% of HIV positive patients presented with a CD4+ count below 
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