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ABSTRACT 
 
In the era of modern medicine, owing to an increasing incidence of HIV infection, many indirect tests including 
ELISA are readily available for the detection of HIV infection. However, they are not useful in early diagnosis of 
HIV infection. As early diagnosis is vital to treat HIV infection promptly, direct test like PCR is used for the earlier 
diagnosis and treatment of the infection. As a result, in the current study, we compared the efficacy of quantitative 
polymerase chain reaction (qPCR) with the Enzyme linked Immunosorbent assay (ELISA). Sera collected from HIV 
patients were analyzed using the qPCR, which detect the targeted gene of HIV and the results were compared with 
ELISA test, which reacted with antibodies against HIV antigens in the same sera. 
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INTRODUCTION 
 

HIV, which is considered to be a foremost global public health issue constantly, having asserted greater than 36 
million lives to date. According to the World Health Organization (WHO), about 35.3 million people globally are 
living with HIV infection [1]. It has also been found that approximately 94% of those infected people are from Sub-
Saharan Africa, which accounts for 67%, Eastern Europe, South and Southeast Asia, Latin America, and Central 
Asia. In India, about 2 to 3.1 million people are living with HIV [2].  
 
In an attempt to reduce the increasing mortality due to HIV infection, WHO has intensified the access to 
antiretroviral treatment (ART), which is capable to efficiently suppress HIV-1 replication and impede disease, in 
developing countries. However, owing to one of the prime reason of the lack of cost-effective ART monitoring, the 
goal of universal access to ART treatment remains challenging [3].  
 
Two currently available methods to monitor HIV ART monitoring are HIV-1 viral load in plasma which specifies 
viral replication in infected individuals and CD4+ T lymphocyte count which reveals the functionality of the host 
immune system [4]. WHO recommendation to combine CD4+ cell count with a disease staging system to 
commence ART in countries with limited resource settings often resulted in delayed recognition of ART failure [5]. 
Besides, this may lead to accretion of drug-resistant strains and decrease the effectiveness of second-line drugs. 
Consequently, there is a persistent need for viral load monitoring to manage AIDS patients on ART guidelines [6]. 
In an attempt to improve the early detection and treatment of HIV infection, we compared the sensitivity of the 



Selvam Arjunan et al                                Adv. Appl. Sci. Res., 2014, 5(3):64-67        
 _____________________________________________________________________________ 

65 
Pelagia Research Library 

quantitative PCR (qPCR), which is used to quantitate HIV load, with ELISA which is used routinely for the 
detection of antibodies against HIV infection [7, 8, 9]. 
 

MATERIALS AND METHODS 
 

MATERIALS 
HIV-IgG ELISA Kit,  Maxisorp ELISA plate (NUNC®) were purchased from Statens Serum Institute Denmark and 
eBioscience, Inc respectively. The lyophilized HIV antigen were purchased from S. Serum Institute Denmark. 
Human standard antiserum and Rabbit-Anti-Human IgG HRP were from MP Biomedicals Pvt Ltd, India.  
Fluorescent dyes and Fluorescent probes were purchased from Life Technologies, India. 
 
ELISA (Enzyme Linked Immunosorbent Assay):  
Citrate or EDTA treated HIV infected serum or plasma samples can be stored up to 3 days at 2-8°C or at least 6 
months below -20°C. Sample should not be repeatedly frozen and thawed. The sera were thawed on the day of 
analyzing the tests and tested for HIVAg using enzyme linked Immunosorbent assay kits as per the 
manufacturer’s instructions.  All serum samples were tested in triplicate.  
 
Sample Preparation:  a) Serum: Blood was  drawn  using  standard vein puncture techniques and were 
allowed to clot for 1hr at RT and then centrifuged for 10 minutes at 4°C and serum was extracted. b)  Plasma:  
In order to prepare the plasma, blood sample was drawn using standard  venipuncture  techniques  and  plasma was  
collected  using  sodium  citrate,  EDTA,  or heparin   were used as  an   anticoagulant. Plasma was quickly 
separated with less than 30 minutes on ice to ensure optimal recovery and minimal platelet contamination.  
Centrifugation was done for 10 minutes at 4°C to remove any particulate. This HIVsAg ELISA Kit is not affected 
by haemolysis of specimens. No adverse effects have been noted in the presence of anti-coagulants, such as 
sodium citrate, EDTA or heparin. Serums and plasma samples were always stored at -20°C to avoid loss of 
bioactivity and contamination. 
 
ELISA was done on blood using the kit which was obtained from all patients by Erba Lisa assay method. The test 
was performed to detect antibodies against HIV antigen using commercially available kits according to 
manufacturer's instructions. Serum dilution was done of 1:100 in the assay. Positive and negative control sera were 
also included along with test sera for the ELISA analysis. In order to determine the level of antibodies in the serum, 
the curve was created by plotting the OD values of different reference sera. Thereby, the concentration of specific 
antibodies in test serum sample was studied by extrapolating the OD value of serum. 
 
HIV Real-TM Quantification: 
DNA was extracted from plasma using the phenol, chloroform, and isoamyl alcohol (25:24:1) extraction method as 
described by the manufacture instruction guide (Life technologies, India). For the quantitative detection of HIV from 
the patient’s samples, commercial Real-TM Quant kit was used. HIV DNA is extracted from plasma amplified the 
specific region of HIV using real time amplification using Forward primers 5′ ACA GGA CAC AGC AAT CAG 
GTC 3′ and Reverse Primer 3′ GCT CTG GTC TGC TCT GAA GAA 5′ was performed based on the manufactured 
guidance. Internal Control (IC) serves as an extraction and an amplification control for each individually processed 
sample and to identify possible inhibition. The assay of fluorescence intensities during Real Time process which 
allows the detection and quantification of the accumulating product without having to re-open the reaction tube after 
the real time amplification. 
 
Statistical Analysis   
All statistical analyses of each experiment were performed using the student’s paired t test or fisher exact probability 
test. The descriptive statistics which including the frequency, mean value, median, and the standard deviation (SD) 
were determined.  
 

RESULTS 
 

We made a comparative study of among the 35 sera from the patient samples were studied the sensitivity of the 
quantitative PCR (qPCR) with the ELISA method used routinely for the detection of HIV infected patient samples. 
Various age group of people from 15 to 55 were analyzed the sensitivity. Interestingly, as showed in figure.1, all 
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those with ELISA reactivity were positively confirmed by qPCR. Thus, we conclude qPCR is more sensitive and 
specific than the ELISA method. 
 

. 
 

Figure.1: Graph showing the HIV values of different age groups. All the values are means of the triplicates 
 
Healthy people in our community were tested both quantitatively and qualitatively. Our result shows that the 
significant ELISA values a re  in the age group of 31- 35 as shown in the figure 1, the Real time PCR confirms 
of the values of the ELISA, at the same time the Ct value of the gene amplified showed significant values in 
the age group 31-35, which confirms the readings of the ELISA. 
 

Table.1: Table showing comparative values of the ELISA readings and Real time PCR Ct values of the HIV levels 
 

Age group HIV value Ct value Copies 
15-20 0.024 Nil   
21-25 0.015 38 868 
26-30 0.011 Nil   
31-35 1.2 28 112868 
36-40 0.224 37 4638 
41-45 0.022 Nil   
46-50 0.182 36 7535 
51-55 0.018 Nil   

 
As shown in the table 1, there was significant amplification at 28th cycle in which the gene copies reaching up to 
approximately 112868 with the age group between 31-35. The HIV gene also showed amplification in the age 
groups 21-25, 36-40 and 46-50 where the ct values confirm the gene amplification and shows that the experimental 
samples were positive for HIV infection. These are the confirmatory readings for the ELISA.  

 
DISCUSSION 

 
The majority of the people with acute HIV infection are asymptomatic and about 80% of them develop chronic 
infection [10, 11]. Of them, about 15 to 20% of patients develop at a variable rate to cirrhosis, with a 1 to 4% annual 
risk of developing hepatocellular carcinoma [12, 13, 14]. The finding of HIV genome in 1989 led to the 
development of serological and molecular assays for viral HIV [15].  ELISA was associated with 50% to70% of 
false positive results among low-risk blood donors and in the presence of hyperglobulinemia [16]. However, the 
reverse-transcriptase polymerase chain reaction (RT-PCR), which detects HIV RNA directly, is considered the gold 
standard for the diagnosis of HIV infection.  
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Thus, the current study, which studied the effectiveness of RT qPCR compared to ELISA, found that RT PCR 
results confirm the values of the ELISA which showed a significant value at the age group of 31- 35. There was 
amplification at 28th cycle with the gene copies reaching up to approximately 112868. The HIV gene also showed 
amplification in the age groups 21-25, 36-40 and 46-50. The ct value confirms the gene amplification and shows that 
the experimental samples were positive for HIV infection. These are the confirmatory readings for the ELISA.  
 

CONCLUSION 
 

The current study demonstrated a good sensitivity and specificity of RT qPCR compared to the ELISA test for the 
detection of HIV virus. As these techniques have been performed in a small number of samples for the early 
detection of HIV infection,  the study recommends further studies involving large number of samples to confirm the 
sensitivity of qPCR i.e. probe based qPCR when compared to ELISA. 
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