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A B S T R A C T  
Pakistan, despite being classified as the “low prevalence high risk” 
country, is now in the “concentrated phase” of the HIV/AIDS epidemic. 
The biggest obstacles in the prevention of the disease are illiteracy and 
low socio-economic status of the masses. The dynamics of the HIV 
epidemic are changing in Pakistan and this is the time to implement 
successful prevention and care programme to arrest the spread of 
HIV/AIDS. The diagnostic strategies recommended by the WHO 
emphasize the use of more than one screening/diagnostic tests to rule 
out false positive and false negative results which otherwise could have 
serious implications. The usual diagnostic methods include ELISA, Rapid, 
Western blot and PCR. Unfortunately, due to lack of finances and 
trained technical manpower, only one of the Rapid or ELISA is used for 
HIV diagnosis in majority of the laboratories throughout the country. 
Moreover, the standard procedures of “consent, counseling and 
confidentiality” as well as the quality of the testing kits are reportedly 
compromised. Expansion of HIV testing opportunities wherein an HIV test 
is offered and followed up with counseling and prompt referral to 
treatment centres need to be made more accessible. it is essential to 
regulate entry of HIV testing kits into the market because the accuracy 
of a test outcome depends both on the quality of the kits and its 
correct usage. This review discusses the current scenario of epidemic as 
well as various methods for the diagnosis of HIV in Pakistan. 
Key words: HIV, AIDS, Pakistan, diagnosis, screening. 
 
 
 
 

Introduction  

The Acquired Immunodeficiency Syndrome (AIDS) is a 
disease of immune system caused by Human 
Immunodeficiency Virus (HIV).1 The HIV is a RNA 
reverse transcribing virus belonging to lentivirus 
subgroup of retroviruses that causes infections leading to 
diseases with long incubation periods. It is a disease 
which principally invades components of human immune 
system.1,2,3 Despite the infection awareness and 
prevention campaign, one death due to HIV/AIDS occurs 
after every 3 minutes globally.4 This disease also has 

serious financial and social implications and is seen not 
only as an economic burden, but also as a source of 
discrimination and a stigma to those infected. Scientists, 
clinicians, researchers, and public health officials 
continue to search for new approaches to eliminate 
HIV/AIDS, which has become a pandemic.5 The disease 
affects 0.6% of the world’s population with 2.5 million 
new cases reported every year.6 An estimated 34 million 
people live with HIV, most of them in Sub-Saharan 
Africa.6 In the year 2009 alone, 1.7 million deaths 
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occurred due to AIDS.6 We are living in a global society 
where HIV has become a true international menace, 
easily crossing oceans and borders. Most alarming is the 
widely accepted belief that 20 to 25% of the estimated 
1.1 million Americans living with HIV are unaware of 
their status.7 
HIV/AIDS in Pakistan 
Pakistan is a developing country with more than 190 
million inhabitants mostly living with low health and 
educational standards. It is the second largest country in 
South Asia with only a few steps behind India and Nepal 
in terms of HIV epidemic. There has been an eight-fold 
increase in HIV cases in Pakistan between 2001 and 2012 
which includes it among 12 countries which account for 
more than 90% of people living with HIV and of new 
HIV infections in the Asia and pacific region.8 In 
Pakistan, the first case of AIDS was reported in 1987;9 
and since then, the number has increased dramatically. A 
number of vulnerabilities and patterns of risky behaviors 
signal the need to take action now before it is too late. 
According to the National AIDS Control Programme, 
there are about 0.102 million people living with HIV in 
the country.10 However, the actual data proposes almost 
half of that number.11 The overall prevalence of HIV has 
been estimated to be < 0.1% - 0.2% in adults with ages 
15-49 years.12 There are three phases of HIV/AIDS 
epidemic progression. When the proportion of HIV 
infected individuals is < 5% in any high risk group, the 
epidemic phase is in low prevalence or truncated. 
Pakistan was classified in this category till early 2000s 
but now Pakistan is in a ‘concentrated phase’ of the 
epidemic with nearly one in four IDUs (23%) reported 
HIV-positive.13 It is highly likely that HIV could spread 
to other groups and become a severe threat to public 
health which is the third and last phase of epidemic when 
incidence of HIV infection is >1% among blood donors 
or pregnant women. There are other reasons why 
Pakistan is at risk for a full-blown AIDS epidemic such 
as high stigma attached to sex and sexuality, male 
opposition to condom use, low status of women in the 
society leading to an inability to negotiate safe sex, 
poverty and low levels of literacy.14 A recent report of the 
UNAIDS calls for a rapid increase of voluntary 
confidential community-based HIV testing and 
counseling for populations at higher risk in the region.8 
Efforts to increase awareness about HIV among the 
general population are hampered by low literacy levels 
and cultural influences. In 2007, the rate of illiterate 
women over 15 years of age was 62% in Pakistan.15 
Women are more vulnerable to HIV infection due to 

physical and socio-economic factors, including gender 
inequality in particular. The dynamics of the HIV 
epidemic are changing in Pakistan and this is the time to 
implement successful prevention and care programme to 
arrest the spread of HIV/AIDS. The window of 
opportunity is the prevalence rate of HIV in general 
population (<1%) which clearly offers a possibility to act 
decisively.  
Diagnosis 
Early diagnosis of HIV infection is crucial to enable a 
patient to gain access to antiretroviral therapy. Hence, 
testing for HIV has become a critical component of 
HIV/AIDS prevention strategies also due to the fact that 
an alarming number of people afflicted with HIV remain 
unaware of their infection.16 People infected with HIV 
usually develop antibodies against the virus within 1 to 4 
months of infection. During this phase (window period), 
tests for detecting IgG antibody remain negative. 
The diagnosis of HIV is very important in order to avoid 
further transmission of infection. The laboratory 
diagnosis of HIV infection is primarily based on antibody 
screening tests such as Enzyme Linked Immunosorbent 
Assay (ELISA) and rapid tests.17 The objectives of HIV 
antibody testing are; (a) Transfusion, transplant or 
donation safety; (b) Surveillance of HIV infection; and 
(c) Diagnosis of HIV infection.18 To prioritize these 
objectives, the HIV screening has been made mandatory 
in all the blood transfusion centres through the blood 
safety legislations in all the provinces. The surveillance 
studies are a regular feature of the National AIDS Control 
Programme and for the diagnosis objective, all clinical 
laboratories provide testing facility for HIV (though not 
standardized in all cases). Globally, the selection of the 
most appropriate test to be used depends on the 
identification and adoption of one of the three indicated 
objectives. In addition to the antibody screening assays, 
confirmatory testing with Western blot is also performed. 
For monitoring of patients on antiretroviral therapy and 
detection of HIV in newborns, Polymerase Chain 
Reaction (PCR) methodology is used. No single test 
satisfies all conditions or objectives. Different objectives 
require specific strategies (combination and sequence of 
tests), while local conditions such as daily volume of 
tests, staff training levels and comparative costs influence 
the type of test chosen. Assays for HIV differ in 
methodologies as well as testing purposes. All screening 
tests detect known HIV types (HIV-1 and -2), HIV 
groups and HIV subtypes. Based on antigen-antibody 
reactions, HIV antibody tests are the most appropriate for 
routine HIV diagnosis. The testing of antibodies for HIV 
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and counseling services have been performed since 1985 
and the potential personal, medical, and public health 
benefits of testing for HIV antibody became obvious soon 
after the initiation of diagnosis.19 Recent tests for HIV 
detection are conducted under the conditions of the 
“Three Cs” i.e. informed consent, confidentiality, and 
counseling. It is important to note that due to possible 
medical, social and legal consequences, informed consent 
of the patient is mandatory before performing an HIV 
test. There should not be any HIV testing without 
voluntary counseling and education. Voluntary 
Counseling and Testing (VCT) is a key component for 
early access to both prevention and care and support 
services in the area of HIV/AIDS. In addition, the patient 
must be informed about the testing algorithm and the 
possibilities and limitations of HIV testing. 
Testing can be performed either nominally, in which the 
patient’s name is submitted with the test, or 
nonnominally, in which the patient and doctor agree upon 
a code and patient remains anonymous. Availability of 
this nonnominal or anonymous testing encourages those 
who are at increased risk for HIV infections, but 
ordinarily might not avail conventional testing.20,21  
Enzyme- linked immunosorbent assay (ELISA) 
ELISA is the most commonly used test for the screening 
of HIV/AIDS infection because of its simplicity, 
sensitivity, and suitability to test large numbers of 
samples, especially in blood testing centers. In ELISA, 
HIV antigen is generally attached to a well of a 96-well 
microtiter plate and antibody in the sample is allowed to 
react with that antigen. Finally, an enzyme conjugate is 
used that binds to specific HIV antibody, and substrates 
or chromogens are added to produce color in a reaction 
catalyzed by the bound enzyme conjugate. The ELISA 
testing has now progressed to fourth generation assays 
which test for both HIV antibody and p24 core HIV 
antigen in a “combo” fashion on daily basis in both 
industrialized and resource-limited countries to enhance 
the sensitivity for detecting early infection in a cost-
effective manner.22 In addition, several advances in 
ELISA have improved the efficiency and effectiveness of 
the test using microparticles solid phase coupled with the 
virus antigens and antibodies termed as microparticle 
enzyme immunoassay (MEIA).23 
The disadvantages of ELISA include the requirement of 
well-trained technical manpower, appropriate equipment, 
batch testing and unsuitability in countries with 
inconsistency in electric suppl.24 False positive results are 
reported occasionally in ELISA in patients associated 
with a number of conditions such as systemic disease, 

dialysis patients, lipaemic specimens, multiple 
pregnancies, autoimmune diseases and multiple 
transfusions.18, 25 
Rapid tests 
A number of simple and less expensive rapid assays are 
in use to meet the challenges in resource limited countries 
both for blood screening and voluntary testing.26-30 
Screening with combinations of rapid HIV tests has 
proven to be less expensive than the ELISA/Western blot 
algorithm31; and made it possible to offer same-day test 
results. These tests are useful in rapid field testing and 
also in public health clinics because they are easy to 
perform and do not require expensive laboratory 
infrastructure or highly skilled personnel.32 More than 60 
rapid HIV tests have been developed and are being 
widely used in various countries. As a result, the number 
of people who are able to receive testing has considerably 
increased.  
Most rapid tests are based on immuno-chromatographic 
methods. Other techniques such as particle agglutination, 
ImmunoDOT and immunofiltration are also being 
practiced.33,34 Ideally, making affordable testing available 
to more people and increasing the likelihood that people 
will actually receive their results, rapid testing should 
have a considerably positive impact on public health 
prevention strategies to reduce and eventually eliminate 
HIV/AIDS transmission. However, the potential benefits 
of rapid HIV testing are not without drawbacks. Testing 
inaccuracies and ethical concerns draw attention to some 
of the more serious shortcomings of rapid testing.35,36 For 
example, in one study in Cape Town, South Africa, a 
significant proportion of HIV-infected children had false-
negative rapid test results which could have very serious 
implications.37 Multiple clinical trials have reported that 
the HIV rapid test may exhibit a low specificity (90.4%), 
yielding false positives. Despite shortcomings and 
disadvantages, rapid HIV testing has the potential to 
become a valuable and reliable tool. Research suggests 
that with improved staff training and the particular 
sequence of tests, accuracy of results generated from 
rapid HIV testing can be significantly improved. False 
positive results cause clients unnecessary anxiety and 
psychological trauma.37 
Presently, tests are available that can use whole blood, 
dried bloodspots, saliva or urine. The collection of these 
specimens is more client friendly than traditional blood 
sampling by venepuncture, and can be done in informal 
situations such as in a bar or on the street. In particular, 
saliva and urine tests have proven useful for anonymous 
testing of hard-to-reach population groups such as sex 
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workers and injecting drug users, and for people who are 
opposed to giving blood based on religious beliefs. The 
levels of antibodies in these alternative specimens are 
much lower than in serum or plasma, and therefore, 
specific testing procedures must be followed rigorously.  
Western blot 
This test detects human anti-HIV-1 antibodies in serum 
or plasma by immunoblotting in order to confirm a 
positive anti-HIV-1 result and specify its antigenic 
specificity within the scope of diagnosis of HIV 
infection. Although the Western Blot is used as 
confirmatory test for HIV diagnosis, it is not without 
limitations. The Western blot is expensive, too 
cumbersome to rapidly diagnose HIV infection and also 
not feasible for small laboratories in many developing 
countries where resources are limited. Additionally, it 
requires several hours of labor, and a skilled and trained 
laboratory worker who can interpret the results.38,39 
Polymerase chain reaction 
The polymerase chain reaction is a method that amplifies 
viral nucleic acid to allow for its detection in the 
specimen of HIV patients. It is a particularly sensitive test 
with the specificity of 100% in individuals at birth, 1, 3, 
and 6 months of age and can detect very small numbers 
of extracellular viral RNA present in the plasma.40 The 
sensitivity of HIV RNA assays have been reported as 25-
58% during the early weeks of life, 89% at 30 days of 
age, increasing to 90-100% at 2 to 3 months age.40-44 The 
babies delivered to HIV positive mothers have in their 
blood the antibodies against the HIV and therefore 
antibody tests do not provide accurate information 
whether a baby is actually infected. Quantitative PCR 
must not be used as a diagnostic tool for HIV in adults 
due to increase ratio of false positive and false negative 
results.45 Quantitative RNA PCR must only be used to 
monitor HIV-positive individuals before or during 
antiretroviral therapy. It is also employed in determining 
the patient’s response to therapy. Genotyping of HIV is 
used to monitor the development or presence of drug 
resistance in patients before or during therapy. It is also 
used to assist physicians in their choice of antiretroviral 
drug combinations for the patient.46-49 
Testing algorithms 
The international market currently offers a variety of HIV 
diagnostic products that perform very well if used 
according to manufacturer’s instructions. Nevertheless, it 
must be kept in mind that some test kits (both ELISAs 
and simple/rapid tests) produced by smaller companies 
do not meet today’s standards. Also, unscrupulous 
entrepreneurs sometimes make inflated or false claims of 

their products. UNAIDS and WHO have published 
several recommendations and guidelines for HIV 
antibody testing but the most common algorithm is a 
sequential two-test algorithm comprised of an ELISA 
screening test followed by re-testing of reactive samples 
by Western blot assay as a supplemental test for the sake 
of confirming HIV positivity.50 Unfortunately, this 
combination also has certain drawbacks including high 
cost, more time and use of skilled manpower. 
Several studies have demonstrated that alternative 
confirmatory strategies using algorithms with 
combinations of rapid screening tests produced reliable 
results, comparable to those of the standard ELISA and 
Western blot.31,51,52 WHO has currently recommended the 
routine use of combinations of screening tests for HIV 
screening and diagnosis.50,53 It is also recommended by 
the Centers for Disease Control and Prevention (CDC) 
Quality Assurance guidelines that rapid HIV tests are to 
be used as screening tests to detect antibodies to HIV as 
part of multi-test algorithms to aid in the diagnosis of 
infection with HIV. Positive (reactive) rapid HIV test 
results are preliminary and must be followed up with an 
approved confirmatory test .47 

Even though Western blot analysis is a confirmatory test 
54-56, combination of two or more antibody screening 
assays that use different antigenic bases, could prove 
more sensitive and specific than Western blotting.54-59 
WHO and UNAIDS have also recommended that 
resource limited countries should consider testing 
strategies for HIV antibody detection which use ELISA 
and rapid/simple assays instead of conventional ELISA 
and WB algorithm.54 A laboratory testing strategy is 
defined as a series of scientifically verified testing steps 
using a combination of assays that are employed to reach 
the correct diagnosis by accurately detecting the presence 
of HIV antibody. Once a testing strategy has been agreed 
upon, the testing algorithm must be decided. A testing 
algorithm is defined as the arrangement of specific tests 
that can be used in a validated sequence to achieve 
predictive values approaching 100%.60 When evaluating 
the performance of diagnostic tests for HIV screening 
purposes, in particular, in populations with low 
prevalence of the infection, positive and negative 
predictive values (PPV, NPV) should be calculated.61 

along with the positive and negative diagnostic likelihood 
ratios (DLR).  
The rationale for HIV diagnostic testing has changed 
from clinical confirmation of suspected HIV disease to 
the potential for prevention and care afforded by knowing 
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patient’s HIV status.62 According to recommendations of 
WHO, HIV testing methods should have a sensitivity of 
at least 99% and a specificity of at least 95% .60 Tables I 
& II show the sensitivity and specificity of some of the 
commonly used screening assays for HIV/AIDS.  
As discussed earlier, a negative test result does not 
exclude a recently acquired infection because it could 
take 6 months or more to develop HIV antibodies 
following the time of infection. This is known as a 
“window period”.79 The vast majority of people (97%) 
have detectable antibodies after three months of HIV 
infection; a six-month window is extremely rare with 
modern antibody testing. If an individual’s test is still 
negative after six months, and that individual has not 
been at risk of getting HIV infection, it is safe to 
conclude him/her as not infected with HIV.  
 

 
In most of the pathology laboratories in Pakistan, the 
current practice is to screen the patient using a single 
assay (ELISA or a rapid test) and report reactive or 
nonreactive on the basis of that one testing.  
In the majority of the cases, the testing is performed 
neither with pre-test counseling nor with 
confidentiality.80 This is not in accordance with the 
National Guidelines for HIV testing.81 which states that if 
an individual is to be notified of the test result, a 
screening positive result must always are confirmed using 
appropriate confirmatory tests for diagnosis. Moreover, 
some laboratories are using the kits that are not WHO 
approved and are never been evaluated and validated at 
national level. Hence, it is essential to regulate entry of 
HIV testing kits into the market because the accuracy of a 
test outcome depends both on the quality of the kits and 
its correct usage. Since there is no regulatory agency for 

Table 1: Sensitivity and specificity of some of the commonly used ELISA screening assays for HIV/AIDS 

Test/Assay Sensitivity % 
Specificity 

% 
Reported by 

IPR ELISA 99.3 90 [63] 
Wellcozyme HIV Recombinant 100 100 [63] 
Recombigen HIV-1 EIA  99.5 100 [63] 
HIV 1/2 Microelisa 100 100 [64] 
UBI HIV1/2 EIA 100 99.6 [64] 
Microelisa 100 100 [65] 
Enzaids HIV ½ ELISA 100 93.3 [65] 
Murex HIV-1.2.0 100 99.3 [66] 
Genscreen HIV 1/2 version 2 100 94.9 [66] 
Vironostika HIV Uni-Form II Ag/Ab 100 100 [67] 
Vironostikamicroelisa 98.5 99.49 [68] 

 
Table II: Sensitivity and specificity of some of the commonly used Rapid screening assays for HIV/AIDS 

Test/Assay Sensitivity % Specificity % Reported by 

SD Bioline 100 100 [63] 

OraQuick Advance Rapid HIV 1/2 100 100 [70] 

Capillus HIV1/2 100 99.6 [71] 

Rapid Check HIV1/2 100 100 [72] 

HIV Tri Dot 99.50 99.90 [73] 

Pareekshak HIV 1/2 Spot 98.6 100 [65] 

Enzaids HIV 1+2 100 99.3 [66] 

Determine HIV ½ Ag/Ab Combo 90.7 100 [74] 

UniGoldHIV Rapid Test 99.30 99.96 [75] 

Alere Determine  HIV 1/2 100 97.9 [76] 

HIV ½ STAT PAK Dipstick 100 99.5 [76] 

RetroCheck HIV Core TM 100 99 [68] 

Genie IIHIV-1/HIV-2 99.3 100 [77] 

HIV-SPOT 100 99.6 [78] 
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the licensing of diagnostic products in Pakistan, UNAIDS 
recommends to procure only those diagnostic kits which 
have been evaluated by WHO/UNAIDS. 

Conclusion 
HIV/AIDS is a deadly disease having severe financial, 
psychological and social implications. Low prevalence 
rate in Pakistan must not be overemphasized anymore 
since the country has now shifted to the concentrated 
phase of this epidemic having approximately 23% of the 
IDU subpopulation as HIV positive. Moreover, majority 
of the cases go unreported because of the associated 
social stigma. Expansion of HIV testing opportunities 
wherein an HIV test is offered and followed up with 
counseling and prompt referral to treatment centres need 
to be made more accessible. Prevention and diagnostics 
form the backbone of fight against AIDS. Prevention is 
difficult because of low literacy and poor socioeconomic 
conditions while diagnostics are compromised because of 
financial severities, scarcity of trained manpower and 
lack of quality control. Consequently, the WHO 
recommendations for screening/diagnostics are not being 
followed properly. The repercussions of a potential HIV 
epidemic in a populous country like Pakistan would be 
enormous so stakeholders from the Government as well 
as the society must get united and take necessary actions 
for sorting out flaws and devising strategies to overcome 
socio-economic hurdles in order to combat this lethal 
enemy. 
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