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ABSTRACT 
 

Background: HIV treatment centres register HIV positive patients, specially trained doctors prescribe Antiretroviral Therapy to 
the selected cases that fulfill the criteria for initiation of HAART.  
Aim: To establish predictive markers of failure of 1st line ART in HIV positive patients on first line ART under treatment in HIV 
Treatment Centre of PIMS Islamabad.  
Study design: Retrospective case control study.  
Methodology:  Retrospective case control study done at HIV Treatment Centre at PIMS Islamabad. Cases were patients who 
failed 1st line ART and started on second line ART from November 2005 to June 2020. Patients responding well to first line ART 
since more than five years or more were taken as controls. Various factors were analyzed in both groups and compared to find 
their level of significance. Data was analyzed by SPSS software, version 25 as qualitative variables were expressed as 
frequencies and percentages.  
Results: CD4 count of all 38 patients was below 300 on diagnosis. In 21 patients (55.3%) CD4 count initially increased but there 
was no rise in CD4 count in 17 patients (44.7%) after start of 1st line ART.  
Conclusion: We concluded that CD4 count is one of the most important predictive markers in success or failure of ART. Rising 
number of CD4 count on follow up visits gives a strong indication that patient is responding well to the prescribed treatment and 
is likely to benefit from the current regimen of ARVs for a longer period in future. 
Keywords: Predictive Markers, CD4 count, Viral Load, HIV, ART, Compliance and Co-morbidities. 

 

INTRODUCTION 
 

Human Immune-deficiency Virus (HIV) has emerged as one of the 
most resistant disease-causing viruses that have adversely 
affected the health status of masses in recent history of mankind. It 
carries significant morbidity and mortality resulting in extensive 
economic, social, cultural and public health issues in developing 
countries1. Moreover, social and religious taboos associated with 
the HIV/AIDS faced by PULWHA are enormous. Situation 
becomes more intense in a relatively less tolerant society where 
HIV infection is generally linked with infidelity, sexual misconduct, 
and moral delinquency, being predominantly common in social 
outcasts like transgenders, female sex workers, homosexuals and 
IDUs2. 

Government of Pakistan has been working with various 
international donor organizations, local NGOs and social workers 
to provide better healthcare facilities to HIV/AIDS affected 
population scattered as tiny pockets in urban and rural areas of 
Pakistan. In this regard, NACP under the umbrella of Federal 
Ministry of Health has done massive efforts to facilitate people 
suffering from HIV infection.3 Many HIV clinics have been 
established in different parts of the country where highly efficient 
and well-trained staff is employed to serve PULWHA. One such 
HIV clinic is located in Pakistan Institute of Medical Sciences 
(PIMS) Islamabad. This HIV clinic was established in 2005 and 
currently 2540 HIV positive cases are registered in this Centre. 
2000 patients are on ARVs.4 New cases that are tested positive 
and confirmed by various testing methods in its laboratory are 
registered, their family members and contacts are traced and 
tested for HIV infection. Newly diagnosed cases are then sent to 
VCT for detailed counselling by trained staff.  

Treatment is advised by specialists and simultaneously their 
evaluation is done for initiating ARVs. There are various WHO  
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recommended regimens that are being practiced in this clinic. 
Patients are started on one of the WHO recommended 1st line ARV 
regimens.5 Most of the patients respond well to ARVs and their 
follow-up indicative markers show progressive improvement in 
their health along with notable enhancement of their immune 
status. However, over period of time some patients show declining 
immune status in spite of an initial good response to ARVs. This 
study has put in effort to dig-in and find the precipitating factors 
and missing link between ARVs regimen that is working well in one 
HIV positive patient and yet it proves to be a failure for another 
individual6-8. 

According to the latest WHO guidelines all patients 
irrespective of their immunological and virological status have to be 
put on a standard combination therapy. This new regimen is in 
practice since last year and is showing good results. Its detailed 
description is out of scope of this article.  

The objective of the study was to establish predictive 
markers of failure of 1st line ART in HIV positive patients on first 
line ART under treatment in HIV Treatment Centre of PIMS 
Islamabad.  
 

METHODOLOGY 

 

Informed written consent was taken from all the participants prior 
to participating in this research. Identities of the participants were 
kept anonymous and confidentiality was maintained. Retrospective 
case control study done at HIV Treatment Centre at PIMS 
Islamabad. Cases were patients who failed 1st line ART and 
started on second line ART from November 2005 to June 2020. 
Patients responding well to first line ART since more than five 
years or more were taken as controls. Convenient non-probability 
sampling technique was used to collect data through close ended 
self-structured questionnaire from by interviewing the patients. The 
data was analyzed by the application of descriptive statistics.  
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Statistical Analysis: After the data collection, the data was 
entered into Statistical Package for Social Sciences (SPSS) 
version 25.0 for analysis in terms of frequencies and percentages.  
 

RESULTS 
 

CD4 count of all 38 patients was below 300 on diagnosis. In 21 
patients (55.3%) CD4 count initially increased but there was no 
rise in CD4 count in 17 patients (44.7%) after start of 1st line ART 
as shown in fig-1.  
 
Figure-1: Depicting CD4 count with ART 

 
 
In same number of patients i.e. 21 (55.3%) viral load was 
significantly reduced showing effectiveness of 1st line ART. 13 
patients (34.2%) attained status of viral load ND i.e. non-detected 
which means less than 50 copies on Real Time PCR test. Out of 
38 1st line failure cases, 13 patients (34.2%) were labelled as 
cases of virological failure while another 5 patients (13.2%) were 
labelled as cases of Immunological failure as shown in fig-2.  
 
Figure-2: Depicting Viral load with ART 

 
 
Patients expired (n=4) while another 4 were transferred out to 
other HIV clinics after establishment of new HIV treatment facilities 
in other locations. Out of remaining 30 patients, 26 patients 
(86.7%) are on 2nd line ARVs and 4 patients (13.3%) are on 
salvage therapy. 29(96.7%) out of these 30 patients are stable on 
treatment now. 1 patient (3.3%) is still unstable on salvage therapy 
as shown in fig-3.  
 

Figure-3: Depicting Second line ART 

 
 
Out of 38 patients who developed failure to 1st line ART, 20 
patients (52.6%) were compliant to the advised ARVs, whereas 
remaining 18 patients (47.4%) were non-compliant due to various 
reasons. 9 patients (50%) were non-compliant due to long distance 
of their hometown from HIV clinic PIMS Islamabad. 3 patients 
(16.7%) were non-compliant due to their own careless behavior. 2 
patients (11.1%) were unable to comply with ART because of 
incapacitation due to comorbidities (Major Depression & Chronic 
Renal Failure). Whereas 4 patients (22.2%) were orphan children 
whose families could not cope up with regular follow up and steady 
continuation of medication. Weight loss of varying proportions was 
noted in all 1st line ART failure patients during follow up as shown 
in fig-4. 
 
Figure-4: Depicting First line ART Compliance 

 
 

DISCUSSION 
 

As per the Standard Operating Procedures of HIV Clinic PIMS, 
voluntary testing of HIV is done routinely for every citizen of 
Pakistan as well as foreigners that report to the clinic. A state-of-
the-art laboratory is available in the department with latest 
equipment for diagnosis and follow up of HIV positive cases. Rapid 
test, CD4 count, Viral Load, Gene expert are routinely done on 
case to case basis. Moreover, services of Pathology laboratory of 
PIMS are also utilized for various specialized tests on required 
basis9. 
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Newly diagnosed cases of HIV undergo thorough laboratory 
testing and then according to the assessment, ART is initiated. 
Patients are assessed on monthly basis but they can report 
anytime if they develop any health issue. If improvement in health, 
weight gain, increase in CD4 count, reducing viral load and 
betterment in other parameters is observed then same regimen is 
continued without interruption. However, some cases develop 
complications due to various reasons like Opportunistic Infections 
(OIs), comorbidities, non-compliance, development of resistance, 
or change of recommendations by WHO. Patients who develop 
resistance to a regimen because of any reason, are switched to 2nd 
line regimen of ART10. 

In this study we investigated various cases who developed 
failure to 1st line ARVs. There are two strains of HIV, HIV-1 and 
HIV-2.  HIV-1 is prevalent in Pakistan. This strain of HIV is 
susceptible to most 1st line regimens practiced in Pakistan. 
Response to these 1st line ARVs is very good and most of the 
patients regain health progressively.11 We analyzed various 
parameters as well as behavior of patients considering age, 
gender, social status, occupation, comorbidities and any other 
factor that could potentially influence failure of a regimen.  

Compliance is one of the most difficult tasks of a HIV 
Physician and HIV counselor to convince the PULWHA for 
adherence of the prescribed medication. Therapy is life-long and 
some patients become complacent after regaining health and 
vitality brought about by ART. Factors like comorbidities, co-
infections and careless attitude of some patients has negative 
impact on the outcome of ART. Such cases should be detected as 
early as possible and issues addressed amicably and effectively to 
curb their negative impact on effectiveness of ARVs that may 
precipitate failure of 1st line ART. 
Limitations: This study was limited because some hospitals do 
not allow research work and data collection in their respective 
department so we were supposed to gather data from single 
hospital. Our sample size was limited. Further research on 
massive sample size is required to find barriers on large scale and 
formulate strategies to improve patient compliance and to develop 
strategies to cope with them.  
 

CONCLUSION 

 

We concluded that CD4 count is one of the most important 
predictive markers in success or failure of ART. Rising number of 
CD4 count on follow up visits gives a strong indication that patient 
is responding well to the prescribed treatment and is likely to 
benefit from the current regimen of ARVs for a longer period in 
future. A patient who has not shown any improvement in his CD4 
count is less likely to respond to same regimen and may require to 
be switched over to another regimen or 2nd line ART. Viral load is 
another most important predictive marker. Newly diagnosed cases 
usually have very high viral load. If ART is effective, then viral load 
starts decreasing and may become Non-detectable (ND) within few 
months of initiation of ART. Viral load is termed as ND when less 

than 50 copies are spotted on Real Time PCR. Compliance to 
treatment is one of the most significant factors in determining the 
fate of an ART. It is the predictive marker that can labelled as 
decisive factor in outcome of ART. Last but not the least, 
comorbidities, co-infections and careless attitude of some patients 
has negative impact on the outcome of ART.  
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