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ABSTRACT 

HIV/AIDS is a global health problem of the world. HIV type 1 mostly cause 

HIV infection in Asia and Europe and is also predominant in 

underdeveloped countries like Pakistan. HIV type 1, increases morbidity 

and mortality due to progressive damage of CD4 T cell.  Approximately, 2 

million people were infected with HIV type 1 infection through sexual 

activities globally. Hence, the life expectancy of people living with HIV was 

increased by using combined antiretroviral therapy (CRT). In HIV 

prognosis, CD4 count is a very crucial marker of prognosis of HIV/AIDS. 

In the current research, we analyzed CD4 count of 118 HIV/ AIDS patients, 

who were taking antiretroviral treatment to evaluate their immune system. 

HIV viral load testing was done on the same number of patients through 

HIV quantitative PCR to evaluate the viral load. Statistical analysis was 

also done to check the percentage of viral load and association of CD4 

count with the viral count. According to the results, there were a greater 

percentage of males (55.5%) than females (44.4%) who developed AIDS 

which is most devastating form of HIV infection. High viral load (>100000 

copies/ml) was also observed higher in males (65.5%) than females 

(31.4%).  

Keywords: art drugs (antiretroviral drugs), HIV, CD4 count, viral load.  

INTRODUCTION 

HIV (human immunodeficiency virus) belongs to family of human 

retroviruses of lentivirus subfamily [1]. HIV infection is categorized by a 

progressive destruction of the body’s immune system, which in turn 

becomes the reason in causing an opportunistic infection, immunological, 

and hematological complications [2]. According to United Nations Program 

on HIV/AIDS, in 2020, there were nearly 37.7 million people living with 

HIV. Some HIV infected patients would    develop AIDS (acquired 

immunodeficiency syndrome). AIDS is a systematic disorder in which 
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severe impairment and progressive damage of both cellular and humeral 

immune responses occur [3].  

The causes of increased spread of HIV infection in different areas of the 

world are different. Men who have sex with men (MSM) and female sex 

workers (FSW) contribute significantly to HIV transmission in most 

countries of the world. In China the epidemic of HIV is caused by the high 

prevalence among MSM. It calls for improved, hands-on, and operative 

HIV prevention interventions. About 1.5 million people are living with HIV 

in Kenya. The main cause of it is men who having sex with men (MSM) 

and female sex workers (FSW) [4, 5]. 

T cell plays a key role in several diseases. T lymphocytes expresses a 

T-cell receptor (TCR) for the recognition of specific peptide antigen within 

the major histocompatibility complex (MHC) binding groove [6]. T cells 

mature in the thymus, express TCR (T cell receptor), and it could also 

express either CD8 glycoprotein on their surface which is called CD8+ T 

cells (cytotoxic) or CD4 glycoprotein termed as CD4 cells (helper T cells). 

CD4+ subsets play a critical role in the immune and effector response 

functions of T cells [7]. HIV infects thymus-derived cells (T cells) by means 

of a glycoprotein-120 (gp 120) embedded in its envelope [8]. The incidence 

of opportunistic infections also depends upon the level of immune 

suppression (occurs when CD4 count is <200/mm3 and total lymphocyte 

count is <1200/mm3) [9]. A basic role of CD4 effector T cells is the 

production of cytokines. On the basis of cytokines, they expressed, CD4 T 

cells which could be classified into different subsets having distinct 

functions [10]. CD4 T cell lymphocyte count is the important parameter in 

the evaluation of immune function of HIV/AIDS patients. CD4 count also 

guide us about disease prognosis, antiretroviral treatment eligibility, and 

clinical management of treated patients [11]. The delay in the availability 

of CD4 test could   delay the adequate patient assessment and information 

about the stages of HIV infection. It could also lead to delay in initiating the 

ATV and prophylaxis in newly diagnosed patients [12]. There are different 

number of approaches to control HIV. The primary prevention method 

includes sexual health education, behavior improvements, use of condoms 

to male circumcision, prevention of mother-to-child transmission, use to 

clean needles and many others. The primary purpose of this research was to 

evaluate the CD4 count, concentration of viral load, and association of CD4 

count with viral load among different genders of AIDS patients. 
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2. MATERIALS AND METHOD 

2.1 Sample Collection 

Samples were collected from HIV/AIDS patients that were registered 

(Known Positive) in different treatment centers of Punjab AIDS Control 

Program located in Lahore, DG Khan, Faisalabad, Kotmomin, Multan, 

Rahim Yar Khan, Sargodha, and Sheikhupura in Punjab, Pakistan. 5ml 

venous blood samples were collected in EDTA (Ethylenediamine tetra-

acetic acid) anticoagulant vials and stored at 4 °C [13]. 

2.2 CD4 Count Estimation  

CD4 count was done on Alere PimaTM following all the instructions given 

in its manual [14]. Whole blood was used after mixing on mixer by using 

sample collector, a cartilage, and an analyzer. 25ul sample was added in 

sample collector attached to the cartilage with the help of micropipette. The 

sample collector was removed and cartilage was capped. Capped cartilage 

was inserted into the analyzer to run the test after adding specific lab ID that 

was given to the sample. The result was recorded and samples stored at 4°C 

for the future use [14]. 

2.3 Viral RNA extraction 

Extraction of RNA was done by using QIAGEN manual extraction kit [15]. 

All the reagents including AW1, AW2 buffer, and QIAGEN proteases (QP) 

was prepared according to the instructions. RNAs were extracted from 200-

μl liquid plasma of arranged and labeled samples following the 

manufacturer's instructions and were eluted in elution buffer. Carrier RNA 

with 310ul of elusion buffer was taken and short spin and then added in 

33ml of lysis buffer. 20ul of this solution along with 200ul plasma and 25ul 

of protease enzyme were added in micro-tubes, vortex, and short spined in 

centrifuge. This mixture incubated at 56 0C for 15 minutes. Incubated 

mixture was short spined and 250ul of ethanol was added. The whole 

mixture was centrifuged for 1 min at 8000rpm. Receiver tubes were 

discarded and filter column tubes were transferred into new receiver tubes. 

500ul of wash buffer (AW1) was added in each tube. It was centrifuged for 

1 min at 8000rpm. The receiver tubes were again discarded and filter 

column tubes were placed again inside the new receiver tubes. 500ul of 

wash buffer (AW2) was then added. All tubes were centrifuged for 1 min at 

8000rpm. 500ul of ethanol was added in each tube again after discarding 

waste from all receiver tubes. All tubes were then dry spined to dry ethanol. 
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Then all filter column tubes were placed and labelled as Eppendorf tubes. 

50ul of elusion buffer was added in each tube. All tubes were centrifuged 

for 1 min. Then filter column tubes were discarded. The eluted (RNA) was 

then saved at 4 0C in a labelled box or rack for the further process [15].  

2.4 Amplification 

Commercially prepared QIAamp Kit [(Master mix A, B, Internal control 

(IC), standard, and non-template control (NTC)] was used for amplification. 

After thawing of reagents at room temperature, prepared working master 

mix by adding given master mix B to master mix A. Then 25ul IC (internal 

control) was added into working master mix. Pour 30ul of working master 

mix into every well. Add 20ul of sample up to 69 wells, standard in 4 wells, 

and NTC in a single well and mix by pipette 2-3 times [16].  

2.5 Data analysis 

Analysis of patient samples was done to check the percentage of viral load 

and CD4 count and association of CD4 and HIV load by using SPSS version 

28.0. 

3. RESULTS 

All of the selected samples (n=118) included in the current study had HIV, 

which were registered (already tested positive patients) in PACP treatment 

centers. Collected samples from different treatment centers includes, 74% 

males, 24% females, and 2% transgender (TG) as shown in the Figure 1. 

 

Figure 1. Percentage of HIV male, female and TG 
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3.1 CD4 count estimation  

The CD4 count estimated through Pima AlereTM of each sample, which was 

processed within 18 to 20 minutes and results which were showed on the 

screen were recorded. Among all the patients 6% of patients had CD4 count 

<50, 9% had CD4 count from 50-200, 39% had 201-500, 46% had >500 as 

shown in Table 1.  

Table 1: Analysis of Gender/No of patients with CD4 Count 

CD4 count Male Female TG 
Total 

patients 

<50 5 4 0 9 

50-200 10 4 0 14 

201-500 40 5 1 46 

>500 35 13 1 49 

Graphical representation of CD4 count was shown in Figure 2. Analysis 

of all the included patients was done according to their age range with CD4 

values, results showed that >15 patients: Majority patients had normal CD4 

count and lower no of AIDS patients.  

 

Figure 2. CD4 Count of patients 

Age group 15-24: in this range several numbers of patients having 

normal range. The number of patients decreased as the CD4 counts 

decreased. Age group 25-34: in this category most of patients having normal 
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CD4 count but significant number of patients in this age range developed 

AIDS. Age range 34-44/45-54 included a greater number of patients which 

had CD4 count between 201-500 (at risk of developing AIDS) and most of 

the patients of age >55 had normal CD4 count.  Analysis of male, female, 

and transgender with CD4 count showed that there are more females who 

developed AIDS (CD4 <200) than males, while TG in our data did not 

develop AIDS.  

3.2 Polymerase Chain Reaction (PCR)  

PCR results showed that 37% of HIV patients had ND viral load, 11% had 

<1000, 10% had between 1001-1000, 12% had between 10001-10000, and 

30% had >100000 as shown in Table 2.  

Table 2. Analysis of Gender/Number of Patients with Viral Load 

Viral Load Male Female TG 
Total 

patients 

ND 32 11 1 44 (37%) 

<1000 13 0 0 13 (11%) 

1001-10000 10 2 0 12 (11%) 

10001-100000 12 2 0 14 (12%) 

>100000 23 11 1 35 (30%) 

 

Graphical representation of viral load is shown in Figure 3. Only 37% 

patients had non- detectable viral load due to effectiveness of antiretroviral 

therapy. Analysis of all the age ranges with PCR values showed that patients 

having viral load >100000 were among the 25-34 and 35-44 age groups. A 

huge number of patients had non-detectable viral load in PCR in all age 

ranges due to antiretroviral therapy. Analysis of male, female, and TG with 

HIV PCR values was also done. Therefore, males had more viral load then 

females, while TG had very anomalous behavior of showing ND or viral 

load >100000.  
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Figure 3. Percentages of patients having different viral loads 

Relationship of CD4 count with viral load is shown in Table 3. Hence, it 

shows that as the viral load increases the number of patients having normal 

CD4 count also increases. 

Table 3: Relationship of CD4 count with Viral Load 

CD4 

count 
ND <1000 

1001-

10000 

10001-

100000 
>100000 

<50 0 1 0 1 7 

50-200 4 2 1 1 6 

201-500 14 4 9 7 12 

>500 26 6 2 5 10 

As the CD4 count increases the ND viral load in patients’ increases. All 

patients taking antiretroviral therapy mostly had ND viral load, while 30% 

of patients who were taking antiretroviral therapy still had viral load 

>100000. Males had more viral load then females, while TG had very 

anomalous behavior of showing ND or viral load >100000. 

4. DISCUSSION 

In HIV patients, CD4 count is considered as a marker of immune 

senescence. It predicts mortality rate in most of the HIV patients [17]. 

Patients who had CD4 count less than 100 cells/ml were stout predictor of 

impermanence, instead of   the patients who had higher CD4 levels chances 
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of endurance [18]. Conventionally, antiretroviral therapy (ART) is initiated 

for all HIV patients having CD4 count 500 cells per μl or less, while for the 

children who were under the age of 5 or patients who had any kind of 

secondary or co-infection abrupt initiation of ART were certainly 

recommended [19]. Patients having CD4 count <200 cells per ul were 

suffering from AIDS [20]. Late diagnosis was demarcated as having a CD4 

count lesser than 350 cells per mm3 within 3 months of diagnosis [21]. 

Initiation of ART regardless to CD4 count could increase the number of 

individuals treated because the main objective of ART is to suppress viral 

load and thwart inflammation and immune deficiency [22]. The effect of 

immediate antiretroviral therapy (ART) was estimated by a significant 

increase in CD4 count in those patients  

Elevated viral load shows the treatment failure and ineffectiveness of 

ART. That’s why World Health Organization (WHO) guidelines insisted on 

expanding the viral load estimation testing [23]. This is a challenging 

criterion especially in developing or under developed countries because 

sample transport, the requirement for infrastructure, multifaceted 

equipment, training of lab workers, cold chain, and instrument maintenance 

is difficult [24] Assessment of viral load (VL) also guides us about the HIV 

transmission potential and future rate of new infections in a particular 

community. Recent studies showed that males have higher mean viral load 

as compared to females. Therefore, our research also highlighted the 

increased percentage of viral load among male patients [25].  

In Pakistan, patients who had undetectable viral load (ND) within or 

after 6 months of ART were considered virally suppressed.  However, the 

patients who had viral load above 1000 after six months avowed to have 

treatment failure.  According to the previously collected data, only 40% of 

the total HIV infected patients in Pakistan have viral suppression. This is 

because most of the patients lost follow up to treatment [26]. To eradicate 

HIV, UNAIDS proposed “90-90-90” criteria which means by 2020. 90% of 

HIV patients knew their status (viral load, CD4 count and any other 

abnormalities), 90% of the patients who knew their status must get access 

to treatment (antiretroviral therapy) and 90% of the patients who were 

getting treatment had viral suppression. In Pakistan there are so many 

barriers in achieving these criteria like socio-economic disparities, lack of 

proper health care system, and organized surveillance. The first and 
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foremost strategy to upgrade this situation is to improve HIV surveillance 

system [27].  

5. CONCLUSION 

According to our results, there were a greater percentage of males who 

developed AIDS than females and males had more viral load than females. 

All patients taking antiretroviral therapy, most of them had ND viral load, 

while 30% of patients who were taking antiretroviral therapy still have viral 

load >100000. In conventional systems CD4 count suggests, when to start 

antiretroviral therapy and underlying immune status of the patients. Viral 

load suggests the prognosis of the disease and its burden in a particular 

community. Significance of this study is that there is more need to 

emphasize on man’s health in Pakistan with respect to HIV infection. Male 

gender is more detected and higher viral load in our study than female. 

There will be lots of reasons like social factors, poverty, and other modes 

of transmission like injecting drug users or sexual lifestyle etc. In future this 

research could be done on a larger cohort or different populations with 

different approach like, to study the viral suppression in patients and their 

regular updates for the further analysis.  
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