
Open Access Library Journal 

How to cite this paper: Kamangu, E.N., Chatte, A., Boreux, R., Kalala, R.L., Mvumbi, G.L., Demol, P., Vaira, D. and Hayette, 
P.M. (2014) Implementation of an In-House Quantitative Real-Time PCR for Determination of HIV Viral Load in Kinshasa. 
Open Access Library Journal, 1: e855. http://dx.doi.org/10.4236/oalib.1100855   

 
 

Implementation of an In-House Quantitative 
Real-Time PCR for Determination of HIV 
Viral Load in Kinshasa 
Erick Ntambwe Kamangu1*, Adawaye Chatte2, Raphael Boreux3, Richard Lunganza Kalala1, 
Georges Lelo Mvumbi1, Patrick Demol3, Dolores Vaira4, Pierre Marie Hayette3 
1Unit of Molecular Biology, Department of Science Basis, Faculty of Medicine, University of Kinshasa (UNIKIN), 
Kinshasa, Democratic Republic of Congo (DRC) 
2University Institute of Science and Technology of Abeche, Abeche, Chad 
3Laboratoryof Clinical Microbiology, University Hospital—University of Liège, Liege, Belgium 
4AIDS Reference Laboratory (LRS), University Hospital—University of Liège, Liege, Belgium 
Email: *erick.kamangu@unikin.ac.cd 
 
Received 2 August 2014; revised 18 September 2014; accepted 20 October 2014 

 
Copyright © 2014 by authors and OALib. 
This work is licensed under the Creative Commons Attribution International License (CC BY). 
http://creativecommons.org/licenses/by/4.0/ 

   
 

 
 

Abstract 
Background: Measurement of Viral Load (VL) is the most reliable mean for evaluating virological 
monitoring of the Human Immunodeficiency Virus (HIV) infection. It allows determination of the 
amount of virus present in a given volume. Due to the constraints of costs, the VL is not often re-
quested for patient’s follow-up in countries with limited resources. Hence the objective of this 
study is to implement an in-house Quantitative Real-Time PCR to assess the VL of HIV infected pa-
tients in Kinshasa. Methods: One hundred and fifty five patients positive for HIV type 1, naive of 
Antiretroviral Therapy (ART) and eligible for treatment were included in the study. Five milliliter 
of blood was collected in a tube with anticoagulant. One milliliter of plasma was sent to the labor-
atory for analysis. After RNA extraction, a Quantitative Real time PCR was performed on a portion 
of the region of the Long Terminal Repeat (LTR) of the virus. Results: Of 155 samples received for 
determination of VL by Quantitative Real-Time PCR, 153 were successfully amplified according to 
the protocol. The median VL was 301052.97 copies/ml or 5.48 log10. Conclusions: The results of VL 
were used to assess the feasibility of the Real-Time Quantitative PCR. It turns a simple, reliable 
and less expensive alternative for the diagnosis and virological monitoring of HIV patients under 
ART. 
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1. Introduction 
Measurement of plasma Viral Load (VL) is the most reliable way to assess virological monitoring infection with 
Human Immunodeficiency Virus (HIV). It is frequently used in clinical setting for diagnosis and virological 
monitoring of patients on Antiretrovirals (ARVs) [1]. It is also used to evaluate the effect of the ARV treatment. 
It estimates the amount of virus in a given volume. It also determines the success or failure of Antiretroviral 
Treatment (ART) whose main objective is for the suppression of viral replication [2] [3]. Studies have shown 
that sites with VL monitoring have lower mortality and morbidity rates and better justification of changing to 
better lines of therapy than those using only CD4 T cells count monitoring [2] [3]. 

Due to cost constraints, the VL is not frequently requested for patients monitoring in countries with limited 
resources [3] [4]. The recommendations of the World Health Organization (WHO) for countries with limited re-
sources, do not emphasize on the VL for patient monitoring; they advocate the use of clinical data (WHO clini-
cal stage) first, and measure the value of CD4 T cells when available [2]. Clinical evaluation or CD4 count alone 
is not sufficient to establish proper monitoring of patients on ART [2]-[4]. This is one of the causes of poor 
evaluation of treatment failure [5] and the calamitous treatment monitoring of patients in countries with limited 
resources [2]-[5].  

The VL is an important tool for monitoring patients. It is therefore important to find a more affordable alter-
native to the evaluation of the VL. Hence the objective of this study is to implement an in-house Quantitative 
Real-Time PCR to assess the VL of HIV infected patients in Kinshasa. 

2. Methodology  
2.1. Framework  
This study was conducted as a cross-sectional study in collaboration with different Centers for Treatment and 
Supported People Living with HIV (PLHIV) in the city of Kinshasa [6]. It was conducted from July 2013 to 
February 2014.  

2.2. Patients  
One hundred and fifty five (155) patients diagnosed serologically positive for HIV Type 1 and naive of Antire-
troviral Treatment (ART) were included in the study. Patients were diagnosed positive for HIV in the respective 
centers of origin according to the protocol of the National Program for the Fight against HIV/AIDS and Sexually 
Transmitted Infections [7]. These were all patients eligible for ART in their centers as recommended by the 
World Health Organization (WHO) [2]. Participation was voluntary for patients in this study. All participants 
signed an informed consent before the start of sampling. 

2.3. Blood Sampling 
Five milliliter (5 ml) of blood were collected in a tube with EDTA anticoagulant from the vein in the crook of 
the elbow. The collected blood was centrifuged at 1000 g for 10 minutes to obtain a clear separation into 3 
phases. One milliliter of plasma (supernatant) was transferred into a microtube previously labeled and stored at 
−20˚C before being transported to the laboratory of Molecular Biology, Faculty of Medicine for analysis. 

2.4. Extraction and Amplification of RNA  
The RNA extraction was made from 140 μl of plasma and 10 ul of the internal extraction control (RNA-050.vs1 
Diagenode) using the QIAamp RNA Mini Kit QIAGEN® kit for RNA extraction Laboratory of Molecular Biol-
ogy [8]. The extracted samples were stored at −20˚C until use. Control has its primers and probes included in the 
kit (DIA-EIC/RNA(Cy5)-050 Diagenode) that give it a Ct value of ±28.5 for 10,000 TCID 50/ml. 

After extraction, a Multiplex Quantitative Real Time PCR was carried out for determining the amount of pro-
viral HIV DNA in samples (Table 1 and Table 2) according to protocols previously described [9]-[11] [12].  
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Table 1. Primes and probes for the Real-Time PCR.                              

Primers Sequences 

HIV1MGForward 5’-GCCTCAATAAAGCTTGCCTTGA-3’ 

HIV1MGReverse 5’-GGCGCCACTGCTAGAGATTTT-3’ 

HIV1MGProbe FAM 5’-AAGTAGTGTGTGCCCGTCTGTTRTKTGACT-3’ BHQ1 

 
Table 2. Cycle of PCR/Taq Man one step sur ABI® 7500 fast.                     

Temperature (˚C) Time (min: sec) Steps Amplification 

50 30: 00 Transcription Inverse 
 

95 10: 00 Activation de l’Enzyme 

95 0: 15 Dénaturation par cycle 
50 

60 1: 00 Hybridation par cycle 

 
Targeted viral amplification region is part of the Long Terminal Repeat (LTR), which is the region more or less 
constant and preserved the genome of HIV type 1 [9] [13]. The calibration curve was plotted with standard con-
trols. The standards used to graph the curve are commercial plasmas previously quantified from 102 to 107 by 
increments of a logarithm of 10 (AcroMetrix Control Panel # 94-2013). The inclination is acceptable for curve 
included between −3.40 and −3.10 in accordance with the protocol applicable thermocycler 7500 Fast Real- 
Time PCR System from Applied Biosystems (ABS) [12], and between −3.60 and −2.90 according to the proce-
dure of viral quantification Biocentric marketed by [14]. 

3. Results  
3.1. Serology 
A total of 155 samples of different HIV-infected patients, treatment-naive and eligible for ARVs treatment were 
received for determination of Viral Load (VL) by a Quantitative Real-Time PCR between July 2013 and Febru-
ary 2014. All samples were previously diagnosed HIV positive with Rapid Diagnostic Tests (RDT) in the re-
spective centers.  

3.2. Sex and Age  
Of the 155 patients, we have 63 men and 92 women, a sex ratio of 1.46:1. The age group most represented is 
that of 26 to 35 years with 44 patients (28.39%) followed by that of 46 - 55 years (25.80%) and 18 - 25 years 
(20.65%) (Table 3). 

3.3. Viral Load  
One hundred and fifty three (153) samples were successfully amplified according to the protocol, or 98.71% of 
amplification. The median and mean values of VL are respectively 301,052 copies/ml or 5.48 log10 copies/ml 
and 2,940,665 copies/ml or 6.47 log10 copies/ml (Table 4). The extreme values of VL are 0 and 88,849,472 cop-
ies/ml (0 and 7.95 log10), respectively for the extreme lower and higher values (Table 4). 

4. Discussion  
This aim of the study was to implement and evaluate the feasibility of an in-house Quantitative Real-Time PCR 
for assessment of plasma HIV Viral Load. One hundred fifty-five (155) plasma samples were amplified to de-
termine the amount of viral RNA. All samples were previously tested for HIV by Rapid Diagnostic Tests (RDT) 
in the respective centers of origin.  

One hundred fifty-three (153) of 155 samples were successfully amplified by following the in-house protocol. 
This gives us a success rate of 98.71% for the estimation of the VL in HIV positive patients in Kinshasa. The  
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Table 3. Age group of patients.                       

Age groups Frequency (%) 

18 - 25 32 (20.65%) 

26 - 35 44 (28.39%) 

36 - 45 40 (25.80%) 

46 - 55 26 (16.77%) 

56 - 65 13 (8.39%) 

Total 155 (100%) 

 
Table 4. Results of Viral Load PCR on J0.              

 
Values 

Copies/ml Log10 

Maximum VL 88,849,472 7.95 

Minimum VL 0 - 

Median VL 301,052 5.48 

Mean VL 2,940,665 6.47 

 
technique is therefore reliable with a detection rate higher than 95%. Of the two non-reactive samples, after in-
vestigation, one patient affirmed that he have been followed prior to another facility for more than a year where 
he used to pay for the ARVs. This would explain the change in treatment center without informing them of the 
transfer and an undetectable VL if properly taking his treatment. The second non-reactive sample could be a dif-
ferent type of HIV because this technic if specific for HIV type 1 group M [11] [15]. 

With a detection limit of less than 100 copies/ml, this technique is a sensitive and reliable tool for evaluation 
of VL [16]. One major advantage of this technique is that it can be reproduced on any other real-time thermal 
cycler that has been previously validated. It is not limited to one brand or model of machine. It is a versatile 
open technique that can be used on all platforms. The PCR can be run on any Real-Time thermal cycler that can 
observe the protocols of temperature and time. The low-tech, and the relative simplicity of the technique make it 
a reliable and affordable method of evaluation in countries with limited resources. However, although little labo-
rious, it requires appropriate facilities and well equipped for each handling step, and micropipettes calibrated 
regularly.  

Moreover, it can be adapted to the genetic diversity of the country especially as primers and probes can be 
adjusted as necessitated. It is flexible and can be shaped to meet the need of the genetic diversity of HIV in Africa. 

The other advantage of this in-house technique is the cost of the examination. Compared to other commercial 
kits, the commercial version of this technique (Biocentric) is the least expensive method for the evaluation of 
VL for the PLHIV [9] [15]. It provides a commercial reagent price of less than 10 American dollars (USD) per 
test. This is cheaper than all other commercial tests on the market [9] [15] that approximate 50.00 USD in labor-
atories performing VL in Kinshasa [6]. 

5. Conclusion  
The results of Viral Loads allowed us to assess the feasibility of the Quantitative Real-Time PCR. This method 
is a simple, reliable and less expensive alternative mean for the diagnosis and virological monitoring of HIV pa-
tients on ARVs. The use of validated real-time PCR open systems technology should be recommended for mon-
itoring patients in countries with limited resources. 
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