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Abstract

Background: The need for appropriate methods for the diagnosis, monitor-
ing and treatment of HIV infection is increasing in resource-poor settings.
Objective: The main objective of this study was to compare the quality of the
results of HIV diagnosis by Classical Nested PCR and Rapid Screening Tests
(RDTs) in order to contribute to the improvement of the care of People Liv-
ing with HIV (PLHIV). Methods: The present study is a cross-sectional study
that was conducted in Kinshasa. Only people willing to voluntary testing for
HIV were selected for this study. Our sample consisted of 100 individuals for
voluntary testing for HIV, and of 50 PLHIV who came for their medical ap-
pointment. A minimum of 5.0 ml of blood was collected into tubes contain-
ing EDTA. After the RDT, the collected blood was transferred at the Labora-
tory for molecular analysis. The revelation of the amplification results was
made under UV light after electrophoretic migration on agarose gel. Results:
On DO, 60 samples were positive and 40 negative for HIV by RDT. After am-
plification by Nested DNA PCR, on DO, the gag region gave 65 positive and
35 negative; while the amplification on the pol region gave 63 positive and 37
negative. At the M6, for patients under treatment, 10 samples were positive
and 40 negative for HIV using the RDT. After amplification, all the 50 sam-
ples collected were positive by Nested DNA PCR on the gag and pol regions.
Conclusion: Nested DNA PCR is precise, specific and accurate that RDT es-
pecially for the cases of patients under treatment.
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1. Introduction

The need for appropriate methods for the diagnosis, monitoring and treatment
of HIV infection is increasing in Resource Limited Countries (RLC) [1]. Early
detection of infection is necessary for proper monitoring of infected patients.
Today, HIV infection is diagnosed by 5 means: 1) direct visualization by micro-
scopy, 2) culture of lymphocytes, 3) measurement of serological responses spe-
cific to HIV, 4) detection of viral antigens, 5) detection of viral nucleic acids
(Deoxyribose Nucleic Acid-DNA and Ribose Nucleic Acid-RNA) [2] [3]. To
know a serological status, biologists currently have several techniques at their
hands: Rapid Diagnosis Tests (RDTs), the ELISA test, Polymerase Chain Reac-
tion (PCR), branched-DNA, Western Blot. These tools do not target the same
elements [4].

PCR is a high-sensitivity molecular biology technique that detects fragments
of DNA and RNA in viruses and bacteria and other microorganisms in the blood
and tissue. It is this technique and its variants that are used in qualitative and
quantitative HIV research. PCR has enabled the development of ultra-sensitive
tests for HIV, thanks to which it is possible to diagnose this infection early, even
before the appearance of antibodies specific to each of them. This technique has
become essential in several fields of Biomedical Sciences [5] [6].

Thus, the objective of this study was to compare the quality of the results of
HIV diagnosis by classical PCR and RDTs, in order to contribute to the im-
provement of the care of People Living with HIV (PLHIV).

2. Methods

2.1. Framework

The present study is a cross-sectional study that was conducted at the Molecular
Biology Laboratory, at the Faculty of Medicine of the University of Kinshasa
(UNIKIN) in collaboration with the Saint Alphonse Center and Pilot Health
Center and Maternity, both are screening service and support for People Living
with HIV (PLHIV) in Kinshasa. The study was conducted from January to June
2016.

2.2. Patients

The sample consisted of 100 individuals who have made voluntary testing for
HIV by Rapid Diagnosis Test (RDT) selected randomly in the centers; of 50
PLHIV who came for their medical appointment during the period of study at
both centers selected randomly. There was no sample calculation; the patients
were recruited as they were coming until they reached the number for conveni-
ence. All were willing and signed consent for screening with the respective insti-

tutions.

2.3. Blood Samples

A minimum of 5.0 ml of blood was collected into tubes containing EDTA from

DOI: 10.4236/0alib.1106325

2 Open Access Library Journal


https://doi.org/10.4236/oalib.1106325

B. I. Bongenya et al.

the respective centers by the technical team. After the RDT, the collected blood
was transferred at the Laboratory of Molecular Biology in respect of the conser-
vation temperature (5°C to 10°C). Once there, it was centrifuged at 3000 ro-
tation per minute (rpm) for 10 minutes at room temperature to obtain a
buffy coat. Five hundred microliters (500 pl) of buffy coat was collected in a
pre-labeled tube and stored at 4°C before molecular extraction and molecular

analysis.

2.4. Extraction and DNA Amplification

The DNA extraction was made from 200 ul of buffy coat using the QIAamp
DNA Mini Kit from QIAGEN ° for DNA extraction [7] [8]. The DNA extract
was stored at —20°C at the laboratory.

After extraction, a Classic PCR on HLA and Nested PCR on the gag and po/
regions of the virus were performed to determine the proviral DNA. Nested PCR
on the envregion was performed about in cases of discordant results of gag and
pol [8]. All the primers for amplification were previously described in the litera-
ture [8] and are presented in Table 1. PCR assays were carried out under the

conditions previously described [8] and are presented in Table 2.

2.5. Interpretation of Results by Electrophoresis

The revelation of the amplification results was made under UV light after elec-
trophoretic migration on agarose gel 1% prepared in 1X TAE (TRIS/Acetate/
EDTA).

Table 1. Primers for the PCR assays.

PCR assay Primers Sequences
GH26 Forward 5-GTGCTGCAGGTGTAAACT-3
HLA assay
GH27 Reverse 5-CACGGATCCGGT-¥
GAG1 Forward 5-GGTACATCAGGCCATATCACC-3
838
GAG4 Reverse 5’-ACCGGTCTACATAGTCTC-3’
POLITGI Forward 5-CCCTACAATCCCCAAAGTCAAGG-3
pol
POLITG4 Reverse 5-TACTGCCCCTTCACCTTTCCA-3
ENV1 Forward 5-GAGGATATAATCAGTTTATGG-3
env
ENV4 Reverse 5-AATTCCATGTGTACATTGTACTG-3
GAG2 Forward 5-GAGGAAGCTGCAGAATGGG-3
Nested gag
GAGS3 Reverse 5-GGTCCTTGTCTTATGTCC-3’
POLITG2 Forward 5-TAAGACAGCAGACAAATGGCAG-3
Nested pol
POLITG3 Reverse 5-GCTGTCCCTGTAATAAACCCG-3
ENV2 Forward 5-GATCAAAGCCTAAAGCCATG-3
Nested env
ENV3 Reverse 5-CAATAATGTATGGGAATTGG-3
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Table 2. PCR cycles and temperatures.
PCR envand PCR HLA and
PCR d pol Nested
gagand.po Nested pol Nested gag ested eav
Denaturation 95°C/9 minutes 95°C/9 minutes ~ 95°C/9 minutes 95°C/9 minutes
Denaturation 94°C/1 minute 94°C/1 minute 94°C/1 minute  94°C/1 minute
Hybridation 50°C/1 minute 50°C/1 minute ~ 55°C/1 minute  45°C/1 minute
Elongation 72°C/1 minute 72°C/1 minute 72°C/1 minute ~ 72°C/1 minute

Final Elongation 72°C/10 minutes

72°C/10 minutes

72°C/10 minutes 72°C/10 minutes

Hold 4°C 4°C 4°C 4°C

Number of cycles* 35 30 25 25

*Number of PCR cycle per assay.

For a sample to be count up positive for HIV by Nested DNA PCR, it should
be positive for HLA amplification and then positive for amplifications of two re-

gions (gagl/ pol, gaglenvand/or pollenv).

3. Results

A total of 100 samples were collected for the inclusion (day zero-DO) for diagno-
sis by RDT and PCR, and 50 samples for the 6™ month (M6) for PCR assay only.
On DO, there was 70% of women while on M6 there was 65%.

On DO, 60 samples were positive and 40 negative for HIV by RDT. After am-
plification by Nested DNA PCR, on DO, the gag region gave 65 positive and 35
negative; while the amplification on the po/region gave 63 positive and 37 nega-
tive. The two discordant samples of gagand pol were reassessed by amplification
on the envregion as a confirmation method for the difference of these samples,
the amplification of the two gave the two positive samples for HIV (Table 3 and
Table 4).

At the M6, for patients under treatment, 10 samples were positive and 40 neg-
ative for HIV using the RDT. After amplification, all the 50 samples collected
were positive by Nested DNA PCR on the gagand po/regions (Table 5). All data

are presented in the following tables.

4. Discussion

The purpose of this study was to compare the results of HIV diagnosis by clas-
sical Nested DNA PCR and RDTs in order to contribute to improving the care of
People Living with HIV (PLHIV) in Kinshasa. It was carried out on a population
of 150 HIV infected patients of which 100 were newly diagnosed and naive of
treatment, and 50 were under treatment for 6 months.

On DO, 60 samples were diagnosed HIV positive by RDT and 40 negative. Af-
ter amplification; 65 samples were confirmed HIV positive by PCR and 35 HIV
negative. This difference is justified by the fact that the PCR catechizes the viral
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DNA which, even when the Viral Load (VL) is undetectable. The 2 discordant
samples of gagand pol/ were reevaluated by amplification on the envregion as a
method to confirm the discrepancy of these samples. The provirus integrated
into the DNA of lymphocytes was detected. According to the Nested DNA PCR,
there are 65 positive samples for HIV instead of 60 as presented by RDTs;
meaning that 5% of positive samples in this group were not detected by RDTs.
This difference of detection was presented in previous studies stating that PCR is

more specific and precise than RDTs [8] [9].

Table 3. Confirmation of HIV diagnosis by RDT and PCR at DO0.

HLA Gag Pol env*
SAMPLES TDR
+ - + - + - + -
Positive 60 60 0 60 0 58 2 2 --
Negative 40 40 0 5 35 5 35 -- --
Indeterminate 0 0 0 0 0 0 0 -- --
Total 100 100 0 65 35 63 37 2 --

*envregion Nested DNA PCR to verify discordance between gagand po/region PCR.

Table 4. Confirmation of results by Nested DNA PCR at DO.

Total

RDT+ =>PCR+ 60
RDT+ =>PCR- 0
RDT- =>PCR+ 5
RDT- => PCR- 35
RDT+ => PCR+ 0
RDT+ => PCR- 0

Total 100

Legends: RDT+ = positive results with Rapid Diagnostic Test; RDT— = negative results with Rapid Diag-
nostic Test; RDT+ = undetermined results with the Rapid Diagnostic Test; PCR+ = positive results with
PCR assay; PCR~ = negative results with PCR assay.

Table 5. Confirmation of HIV diagnosis by RDT and PCR at M6.

HLA gag pol
SAMPLES TDR
+ - + - + -
Positive 10 10 0 10 0 10 0
Negative 40 40 0 40 0 40 0
Undeterminate 0 0 0 0 0 0 0
Total 50 50 0 50 0 50 0
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On M6, of the 50 samples received, 10 and 40 were respectively positive and
negative for HIV by RDT. This could be explained by the limit of the test when
the patient is taking properly his treatment to reach viral suppression; after 6
months of ARV treatment, the virus should be undetectable if the treatment is
respected. However, after amplification by Nested DNA PCR, all 50 samples
were positive. This is because the Nested DNA PCR digs out the provirus in the
human genome of the infected cells, where it is hiding. Therefore, even under
undetectable condition of the virus in the plasma, the retro-transcribe virus in
the lymphocytes can still be detected.

These results emphasize the great specificity and precision of the Nested DNA
PCR over the RDTs even in limited resources setting. What was indeterminate
with the RDTs was revealed positive with the PCR which gives more accurate

results. These findings are similar to those presented in previous studies [8] [9].

5. Conclusion

The results of the RDTs and those of the Nested DNA PCRs made it possible to
evaluate and compare the accuracy and precision of the HIV diagnosis technics
in Kinshasa. Nested DNA PCR is precise, specific and accurate that RDT espe-

cially for the cases of patients under treatment.
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