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HIV Viral Load Study on HIV positive patients undergoing ART 
 
Abstract: 
 
HIV viral load monitoring is an effective way of evaluating efficacies of administered 
ART in HIV positive patients.  CD4 count alone would not provide adequate monitoring 
mechanism to see the progression of HIV.  In this study we have taken serum samples of 
six HIV patients undergoing various ART from STD/AIDS Counseling and Training 
Services (SACTS-Thapathali) and used Real Time PCR (QPCR) assay to detect HIV 
RNA.  The PCR amplification is targeted on HIV Ltr gene.  The assay is sensitive to 
HIV-1 subtypes (A, B, C, D1(D), D2(A), D3(D), E1(AE), H, O1(O) and O2(O)). As a 
supplementary, we have also tested immuno-chromatographic assay followed by ELISA 
for comparative analysis of detection methods in determining antibodies against HIV.  
One HIV positive patient without undergoing ART is also subjected to QPCR assay to 
determine the viral copies.   
 
Methods- 
 
Collection of specimens 
 
5mL of blood of patients were collected; serum was separated and immediately 
transported to the laboratory.  
The samples were centrifuged at 1000rpm for 1 min to make sure all particles sediment at 
the bottom. The quality and quantity of the specimens were checked at the time of its 
receipt. The serums were then stored at stored -20°C for further processing. 
 
The samples were analyzed using the following- 

 
1. Rapid K it Test (PBMC, Pr inceton, NJ) 
2. ELISA (KHB, Shanghai, China) 
3. Real Time QPCR for  the HIV RNA  
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Immuno-Chromatography (Lateral Flow): 
 
The test is based on the one step solid phase Immuno-chromatographic or Lateral Flow 
assay (PBMC, Princeton, NJ).  
10µl of serum was loaded in sample loading window followed by 2 drops (70 µl) of 
developer solution. It was incubated for 5-10 min in room temperature. 
 
ELISA 
 
The serum were tested using EIA kit (KHB, Shanghai, China) for the detection of 
antibodies against HIV type 1 and HIV type 2. 
The kit utilizes synthetic peptides and recombinant antigen corresponding to highly 
antigenic segment of HIV-1/HIV-2 envelope and core proteins. 
 
Real Time PCR or  Quantitative PCR 
 
HIV RNA was extracted by using Viral RNA extraction Kit which contains lysis buffer 
for release of nucleic acid.  RNA was then purified from the rest of organic debris and 
DNA using various wash steps. 
 
One step Reverse transcriptase –PCR was used to make cDNA first and then amplify the 
RNA coding for Ltr gene.  Known standards were used, against which standard curve 
was plotted to calculate viral copies of the samples.  Negative controls and positive 
controls were also incorporated to confirm on the results. 
 
 

 

      1      2    3      4    5      6     7      8 
 

      9   10     11  12   13    14  15   16 
 

1: Kb ladder 
2: No template 
3: Negative control 
4: 107 C/ml 
5: 106 C/ml 
6: 105 C/ ml 
7: 108 C/ml 
8: 104 C/ml 
9: Kb ladder 
10: HIV-VL-POO1 
11: HIV-VL-POO2 
12: HIV-VL-POO3 
13: HIV-VL-POO4 
14: HIV-VL-POO5 
15: HIV-VL-POO6 
16: HIV-VL-POO7 

Fig: Gel Image of QPCR assay 

Fig: QPCR amplification graph 
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Results 
 
Patient profile- 

 
 -*  Low copy number further validation required 
 
 
 
 
Lateral Flow 
 

 
Fig: Lateral Flow tests for samples HIV-VL-P001-P006 
 
 
 
 
 
 
 
 
 

IN Tracking 
# 

Client 
tracking # Sex Age 

Date of 
Diagno
sis 

ART initiation 
date Medicine Dosage 

Presence of co-
infection CD4 Count 

Viral Load 

HIV-VL-
P001 263 F 32 2006 Sep-06 Duovir/Stavudin 2/1 Day N/A 

647/m3  
(6-22-2008) 

35000 
copies/ml 

                  
98/m3  
(Sep-2006) 

 

HIV-VL-
P002 209 F 31 2003 6/11/2007 Duovir/Neviraeine 2/2 Day pTB 

141/m3 
 (6-6-2007) 

23 copies/ml* 

                  
300/m3 
 (6-30-2008) 

 

HIV-VL-
P003 1315 F 37 2001 7/10/2006 Duovir/Neviraeine 

2/2 200mg 
Day N/A 

270/m3 
 (6-25-2008) 

450 copies/ml 

HIV-VL-
P004 1977 M 38 2005 8/1/2005 

Duovir/Neviraeine/Bactri
um 2/2/1 Day N/A 104/m3 (N/A) 

4100 
copies/ml 

HIV-VL-
P005 549 M 31 2004 12/22/2005 

Duovir/Neviraeine/Bactri
um 2/2/1 Day Neuritis 190/m3 (N/A) 

4600 
copies/ml 

HIV-VL-
P006 4558 F 26 2005 8/10/2005 

Viread/Lamivudine/ 
Stavudin/Neviraeine/ 
Bactrium 1/2/N/A/2/N/A 

Eye infection/Herp 
zoster 

33/m3 
(2005) 

2560 
copes/ml 

HIV-VL-
P007 4909 M N/A 

4/21/19
99 not in ART not in ART not in ART not in ART 310/m3 

264X10^8 
copes/ml 

   1         2        3         4       5        6 

1: HIV-VL-P001 
2: HIV-VL-P002 
3: HIV-VL-P003 
4: HIV-VL-P004 
5: HIV-VL-P005 
6: HIV-VL-P006 
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IN Tracking # Client tracking # Lateral Flow Results 

HIV-VL-P001 263 Positive 
      
HIV-VL-P002 209 Positive 
      
HIV-VL-P003 1315 Positive 
HIV-VL-P004 1977 Positive 
HIV-VL-P005 549 Positive 
HIV-VL-P006 4558 Positive 
      
HIV-VL-P007 4909 N/A 

 
ELISA 
 

IN Tracking # Client tracking # Absorbance 450nm (OD) Cut off Value (COV) OD/COV 

HIV-VL-P001 263 3.391 
0.15695 21.6 

HIV-VL-P002 209 2.103 
0.15695 13.4 

HIV-VL-P003 1315 2.481 
0.15695 15.8 

HIV-VL-P004 1977 3.391 0.16005 21.2 

HIV-VL-P005 549 1.913 0.16005 11.95 

HIV-VL-P006 4558 2.231 0.16005 13.93 

          
HIV-VL-P007 4909 N/A     
Negative-1   0.00     
Negative-2   0.00     
Positive-1   1.602     
Positive-2   1.537     
No template   0.00     

 
 
 
Interpretation of ELISA Results: 
 

1. Specimens with the absorbance values less than the cut off values (i.e. 
OD/COV<1.00) are considered negative. 

2. Specimens with initial absorbance greater than or equal to the cut off value (i.e. 
OD/COV > 1) are initially considered positive by the Criteria of this EIA and 
should be retested in duplicate before interpretation 

3. Specimens found positive on retesting may be interpreted to be repeatedly 
positive for antibodies to HIV-1 and/or HIV-2 by the criteria of this EIA 

4. Initially reactive specimens which are negative in both wells on the repeat test are 
considered negative for antibodies to HIV-1 and HIV-2 

5. Specimens which are repeatedly Positive in EIA should be further tested by 
additional, more specific tests 
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Conclusion: 
 

1. Immuno-Chromatography or Lateral Flow (PBMC, Princeton, NJ) is as sensitive 
as standard ELISA. 

2. Approximate average Viral Load for people taking ART for 3-5 years is around 
4X10^3 C/ml.  

3. HIV + without undergoing ART has significantly high number of viral copies per 
ml as soon with one patient that has copies over million copies per ml. 

 
Note: Further analysis of the viral load is necessary to determine the exact copies and to determine 
efficacies of ART treatment.  It is recommended to do another round of viral load analysis of these 
patients to access the fluctuation of viral copies in a month’s time. 
 
 
 
References: 

 
Association of Plasma HIV-1 RNA level with Decline in CD4+ cell Count and Risk of AIDS and Death 

 

Plasma HIV-1 
RNA level 

(bDNA assay) 

Change in CD4+ cell 
count per year 

(cells/mm3) 

Progression to AIDS 
within 6 years 

Death from AIDS 
within 6 years 

<500 copies/mL 
 

-36.3 
 

5.4% 
 

0.9% 
 

501-3,000 
copies/mL 

-44/8 16.6% 6.3% 

3,001-10,000 
copies/mL 

-55.2 
 

31.7% 
 

18.1% 
 

10,001-30,000 
copies/mL 

-64.8 55.2% 34.9% 

>30,000 
copies/mL 

-76.5 80.0% 69.5% 

   Adapted from Mellors et al. Ann Intern Med 1997; 126:946-954. 
 

CD4 Count Viral 
Load(Copies/ml) 

Therapy 
Regimen 

 

500/µL or less 100000/mL Triple drug 
regimens 

2 nucleosides plus 
a  protease 
inhibitor or a 
nonnucleoside 
reverse 
transcriptase 
inhibitor 

 5000 to 100000 Double Regimen dual nucleoside 
therapy 

 <5000 copies/mL quarterly 
monitoring 
advised 

 

 

(Reference from Robert et.al, Rates of disease progression b baseline CD4 cell count and viral 
load after inititiating Triple Drug therapy, JAMA, November 28, 2001. Vol 286, No:20) 
 

 


