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ABSTRACT 
 

A number of 381HIV-I patients referred to our diagnostic laboratory during 3 yearswere evaluated with respect to viral load 
using COBAS Taqman RT-PCR method. The viral load of these patients were correlated with CD4 count, CD4 and CD8 ratio, 
age and gender for their better understanding of severity of disease, viral resistance and antiretroviral therapy (ART). The data 
revealed that with this Taqman, the minimum viral load detected was <47 Copies/ml. However, our patients (298/381) viral load 
ranged from <47 to 1×107C/ml in 298 cases (78.21%). Among four age groups, 21-60 year aged cases were affected maximum 
with a dominance of males. Similarly, cell count also showed similar trend and could be correlated to active participation of 
males in daily activities like sex, life styles etc. The ratio of male to female was 2:1. Hence, our experience conclude that Taqman 
method is better than other older techniques with attractive cost and better understanding of the disease and its treatment in future 
with minimum viral load detection and also matched with other correlates. 
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INTRODUCTION 
 

Plasma RNA quantification of viral load (VL) assay of human 
immunodeficiency virus (HIV-I) is one of the parameters for 
HIV cases and understanding of HIV-I pathogenesis. Its levels 
and absolute CD4 – T lymphocytes are critical diagnostic tests 
for guiding patient care decisions in addition to immune 
methods (Gupta et al., 2009; Hammer et al., 2009; Hirsch et 
al., 2008; Korenromp et al., 2009).Viral load measurements of 
patients have been done using RT-PCR of different varieties to 
assess HIV severity(Church et al., 2011;Patel et al., 2017; 
Gatanaga et al., 2009). On detection of HIV Type-I load by use 
of Roche COBASTaqman assay was reported with viral load 
previously undetectable by Roche COBASAmplicor Monitor. 
Thus, they found Roche COBASTaqman assay wasbetter than 
Amplicor Monitor having sensitivity of <47 copies/ml. Nkeze 
et al., 2010 obtained that COBAS and Abbotts m2000 methods 
showed strong correlation in measuring VL within their testing 
dynamic range (Erali et al., 1999; Perrin et al., 2006). 
However, due to cost constraints, the VL is not frequently 
requested for patients monitoring in countries with limited 
resources.  
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The recommendation of WHO advocated to such countries 
clinical data and CD+ counts (Erick et al., 2014). Clinical 
evaluation of CD4 count alone is not sufficient to establish 
proper monitoring of patients for ART and it is one of the 
causes of poor evaluation of treatment failure and the 
calamitous treatment monitoring of patients in countries with 
limited resources(WHO,2006; Boyer et al., 2013). However, 
we report here the use of Roche Taqman method for 
monitoring of viral load and its correlation with CD4+ counts 
and other factors to understand HIV condition in patients 
infected in Gujarat. 
 

MATERIALS AND METHODS 
 
Patient Selection: Three hundred and eighty one referral cases 
for HIV ranging in age from 0 to above 60 years were admitted 
in our study after filling their consent forms and formal 
information about HIV infection. The study duration was 3 
years i.e. 2014 to 2016. The study protocol was confirmed by 
the Human Ethical Committee of Gujarat University 
(GUHEC/001/2015). Blood from these patients was drawn for 
this study. 
 
Viral RNA Isolation: Isolation of viral RNA was done using 
the High Pure COBAS® TaqMan® HIV-1 Test, v2.0 as per 
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manufacturer’s instructions for patient samples and similarly 
for controls which comes with the kit (Roche Molecular 
Diagnostics, USA). 
 
Age groups: All patients referred to our clinic were divided 
into four groups i.e. 0-20, 21-40,41-60 and >60 years for both 
the sexes. 
 
Cell Counts (CD4+/CD8+): CD4+ and CD8+ lymphocyte 
counts were done using Flow Cytometry (FACSCAN).
ratio of these cells were also calculated in all age groups (0
to >60 years). 
 
Viral Load: Viral load in each age group was done and 
expressed as log10 IU/ml or Copies/ml. It was also monitored 
during last three years i.e. 2014 to 2016.Roche 
COBASTaqman method was applied using Taqman kits on 
COBAS Taqman -48 v2.0. 
 
Statistics: Data were analyzed for statistical analy
ANOVA and percentage. 
 

RESULTS 
 
Age groups and sex: The age group of 41
maximum number of cases (159/298; 53%) followed by 21
age group (108/298;36%) and others (9% and 2% for above 60 
years and 0-20 years). The gender ratio from 
was 2:1(Table-1) 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 2. Viral load vs Patients: Figs. in parentheses 
indicate percent (%) 

 
CD4+ and CD8+ counts: CD4+ and CD8+ ratio and the 
percent ratio was lower in 21-40; 41-60 age groups and as their 
CD+ percent was decreased in same age groups.
other groups had higher values (Table 1; Fig1)
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Table 1. Gender, Patient & Viral load and CD4/CD8 ratio in four age groups
 

Age group 
(Yrs) 

Gender Total (%)

Female (F) Male (M) 
0-20 6 0 6 (2%)

21-40 50 58 108 (36%)
41-60 43 116 159 (53%)
>60 7 18 25 (9%)

TOTAL 106 192 298 (100%)

M: F: 2:1: Numbers in parenthesis indicate percent.
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Fig. 1. CD4/CD8 ratio % with age groups
 
Duration vs Patients: Maximum number of cases has 
registered in age of 41-60 years (53%) and 21
followed by old age and young groups 9% and 2% respectively 
(Table- 1). In all 3 years, higher number of cases was obtained 
in 2015 in all age groups compar
 
Viral load: The viral load was higher in 41
(215092 copies/ml) comparatively ranging from 19474 to 
215092 C/ml in all age groups. Out of 298, VL of <47 
copies/ml was in 136 (45.6%)and 10
cases followed by 35 (11.74%) with viral load of 10
and 24 (8.0%) with 103-104 C/ml(Fig.2). 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 3. Year wise distribution of patients with age groups
 
 

Higher viral load (1× 107 C/ml) had one patient and 10
C/ml with 4 cases. The COBAS 
MVL of <47 C/ml with higher viral load of >1× 10
(Fig.2). 
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Gender, Patient & Viral load and CD4/CD8 ratio in four age groups

Total (%) Viral load CD4+ CD8+

C/ml  Count (%) (30-50) Count (%) (10
6 (2%) 19474 32.33 44.66

108 (36%) 142328 20.89 51.88
159 (53%) 215092 19.92 47.72
25 (9%) 182746 19.56 44.53

298 (100%) - - - 

Numbers in parenthesis indicate percent.; Referral cases: 381; Detected cases: 298; Percent: 298/381=78.2%
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DISCUSSION 
 
The aim of this study was to investigate minimum viral load of 
HIV-I in attending our diagnostic laboratory since 3 years for 
ART and status of HIV-I in Gujarat state. The severity of this 
disease was also attempted to overall comparison with CD4+ 
counts, age, gender and other STDs in addition to other clinical 
indices (WHO, Geneva, 2010). Our study contained referral 
cases of 381 from which 298 detected positive for HIV-I 
infection (78.2%). Age is one of the factors that affected the 
seventy of the disease. It is evident from our data that the 41-
60 year age group had higher viral load followed by 21-40 and 
above 60 years group. The infected patients in our study also 
maintained same pattern. Such studies were reported by other 
workers (Mehta et al., 2009;Erick et al., 2014;Kamangu et al., 
2015;Patel et al., 2017) using COBAS Taqman and In- house 
RT-PCR methods. Similarly gender is one of the factors that 
increases the HIV-I infection as noticed in our study. We 
found males are maximally affected by it, where the ratio was 
near to 2:1 in our study. Same way, the gender ratio obtained 
by Patel et al., (2017) from males to females was 2.4:1 in their 
cohort using RT-PCR method as they exposed to free 
environment and free sex. This was further supported by other 
investigations in India who observed high sex difference in 
their study cohort (Kamangu et al., 2015; Mendiratta et al., 
2004; Gharami et al., 1999; Khandpur et al., 2001).  
 
The higher sex difference between male to female is explained 
by the fact that in female, the social stigma and discrimination 
prevent the woman to seek help of STD clinic facility. Further, 
the higher male preponderance is due to more freedom, they 
enjoy in the society and also higher degree of promiscuity 
exists among them (WHO, 2006; 2010; Kavina et al., 2005; 
Brown et al., 2005) along with other sexually transmitted 
diseases (STDs) like Herpes, Gonorrhea etc. Further, CD4 
cells are the targets of HIV-I. In our study cohort the percent 
CD4+ cells were declined in all age groups being the highest in 
41-60 year age group comparatively. This gives a clue that in 
this cohort CD4+ ratio are correlated with loss of immune 
functions of TH cells. This is further supported by decline in 
percent ratio of CD4+/CD8+cells in our report. Such patients 
were suitable for ARTS (Ngo-giang-huong et al., 2008; WHO, 
2010; Boyer et al., 2013). In our cohort, we followed Roche 
COBAS Taqman method with RT PCR version-1which gives 
better results than In-House RT PCR with a minimum viral 
load limit of <47C/ml and low cost effectiveness in 
comparison to other methods like Abbott m2000 and others. 
Hence, this Roche COBAS technique is better for sensitivity 
and precision with moderate cost but definitely economical to 
Abbott m2000 and other methodologies. 
 

Conclusion 
 

We conclude that Roche COBAS Taqman method is minimum 
as cost is concerned and for better results, though many 
diagnostic laboratories follow In-House RT-PCR. The viral 
load data, so obtained were correlated with other factors to 
support disease severity and use for anti-
retroviral treatment (ART). 
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