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Overview 

ÅHIV Epidemiology in the US and the Islamic 
World 

ÅDiagnosing HIV:  Traditional and Current Test 
Formats 

ÅManaging Evolving Tests:  Models and 
Algorithms for HIV Testing 

ÅA Practical Example; VA New England 
Healthcare HIV Testing 



HIV Infections Continue to Occur 

 

CDC 

Data 



HIV in the Islamic World 

ÅLow Prevalence Overall 
ÅUNAIDS 2011 data indicates that the Middle East / North 

African region is one of the two with the fastest-growing 
AIDS epidemic.   

Å I chose a few countries from this WHO-defined region as 
examples, trying for variations in size, location, wealth, civil 
stability, and presence of outsiders; each nation  in the 
region, and different regions within a nation, do vary: 
ïJordan 
ïIran 
ïMorocco 
ïUAE 
ïAfghanistan 



HIV in Jordan 
Å Low Prevalence 
ï Total HIV positive cases (1986-2011): 847 

(29% Jordanians and 71% foreigners) 
ï Total HIV positive cases registered in 2010 

and 2011 is 36 (78% males and 22% females) 
ïBy December, 2011, 99 Jordanian PLHIV had 

died of AIDS. 
ï 56% of transmission is heterosexual.   

Å Risks 
ïYouth:  57% of population <30y/o 
ïNon-Jordanian workers 13.1% of workforce; 

many Jordanian men work outside the 
country.   

ïWomen vulnerable in male-dominated 
workplaces.   

ïStigma related to HIV diagnosis, and some 
legal restrictions, are disincentives to case-
finding.   
ÅData are likely very incomplete.   

 



HIV in Iran 
ÅLƴ ǘƘŜ ΨŎƻƴŎŜƴǘǊŀǘŜŘΩ ǇƘŀǎŜΤ ǿƛǘƘ ƘƛƎƘ 

prevalence in vulnerable populations.   
ï15% of IDU are infected. 
ïPrevalence of 4.5% in female sex workers.   

Å23,497 PLWH identified in Iran by 
September 21, 2011 
ï91.3% men and 8.7% women 
ï3168 have AIDS, 4419 dead 
ï46.4% are in the 25-34 age range 
ïModels of detection and prevalence 

suggest that this is <1/3 of the real 
number.     

ÅDecrease in newly-identified cases may 
reflect limitations of case-finding 
mechanisms rather than actual 
decrease in transmission.   



IL± ƛƴ aƻǊƻŎŎƻ όL 5ƻƴΩǘ wŜŀŘ 
French!) 

ÅBy December 2011, 6453 
cases 
ï4169 with AIDS, 2284 

asymptomatic HIV 
ï65% identified 2005-2011. 
ï71% between 25 and 44y/o. 
ïRoughly 50% women. 

ÅComplex modes of spread 



HIV in the UAE 
Å 1980s till the end of 2011 

cumulative total of 726 HIV 
still-alive cases 
ï 2010-2011 93 new HIV cases 

reported among UAE 
nationals 

ï No estimates in high-risk 
groups 

Å Risks 
ï massive labour migration 
ï influx of tourists 
ï changing sexual norms and 

practices among young people 

 
Å "Those who suspect they may 

have been exposed to HIV ς 
e.g. through sexual 
relationships or injecting drug 
use ς may avoid the existing 
screening programmes." 



HIV in Afghanistan 
Å High risk due to: 
ï 30y of armed conflicts.   
ïDisplaced populations.   
ïPoppy cultivation and injection drug 

use.   
ïUnsafe blood supply and injection 

practices.   

Å Challenges 
ïSecurity and economic problems.   
ï Lack of infrastructure.   
ïHigh stigma 

Å Prevalence data scarce to non-
existent.   

Å Likely high levels in IDU and other 
high-risk populations.   

Å Struggling to develop effective 
responses.   



Assessment 

ÅHIV is underdiagnosed in the WHO North 
African-Middle East region; this is not unique; 
HIV is underdiagnosed everywhere.   

ÅIn general, knowledge of HIV transmission and 
prevention is limited.   

ÅThe potential for continued and increased 
spread is present.   

ÅDiagnostic capacity is essential to limit new 
infections.   

ÅThat would be us.   



ART prevents HIV 



Treatment=Prevention 

ÅEffect of early vs. delayed treatment on 
transmission of HIV to partners   

Prevention of HIV-1 Infection with Early Antiretroviral Therapy. N Engl J Med 2011; 365:493-505 August 11, 2011 



HIV in the US 

ÅAccording to CDC, 1.2 million people in the 
United States are living with HIV infection and 
1 in 5 are unaware of their infection. 

ÅCurrent recommendations (2009-onward) are 
to broadly expand HIV testing to try and test 
everyone at risk, even without clinical 
suspicion.   



Current diagnostic algorithms for 
HIV infection 

Å Diagnosis of HIV infection is still primarily serological; detecting HIV 
antibodies. 

Å As with all laboratory tests, false-positive and false-negative tests occur.  
The usual pre-analytical causes, plus:   

Å False-negatives 
ïHypogammaglobulinemia, immunosuppression,  
ïΨWindow periodΩΤ ǾŀǊƛŜǎ ǿƛǘƘ ŀǎǎŀȅ 
ïUnusual viral types 

ÅHIV-2 
ÅUnusual types of HIV-1 

ï Improved Technology 

Å False-positives 
ïCross-reacting antibodies 

ÅPregnancy, multiple transfusions, hypergammaglobulinemia, hemodialysis, 
autoantibodies associated with autoimmune disease, recent vaccinations and viral 
infections 

ïConfirmatory Testing 



Timing of Diagnostic Events in HIV 
Infection 

From Branson B: J Acquir Immune Defic Syndr 2010;55:S102ïS105 



The Standard Algorithm 

 

From Griffith, BP, Campbell S and Mayo, DR (2007) óHuman Immunodeficiency Virusesô in Murray PR et al (eds) 

Manual of Clinical Microbiology, 9th Edition 



¢ƘŜ ΨDŜƴŜǊŀǘƛƻƴǎΩ  ƻŦ IL± 
Screening Tests 

Å1st Generation:  viral lysates 
Å2ƴŘ DŜƴŜǊŀǘƛƻƴΥ  ǊŜŎƻƳōƛƴŀƴǘ ŀƴǘƛƎŜƴǎΣ ҧ 

specificity 
ïAs recently as 2006, 70% of public health labs used 1st 

or 2nd gen assays.   

Å3rd Generation:  recombinant antigens, sandwich 
format with improved IgM ŘŜǘŜŎǘƛƻƴΣ ҧ ǎŜƴǎƛǘƛǾƛǘȅ 
in early infection.   
Å4th Generation:  includes antigen detection 

capability for even earlier detection 
ïAbbot 4th-gen test recently approved in US, but 

available in EU x years; others submitted 



Screening Test Formats 

ÅPlate or tube EIA 

ïSemi-automated; being phased out.   

ÅAutomated chemiluminescent tests 

ï3rd or 4th generation; highly automated on 
random-access immunochemical systems.   

ÅRapid / Point-of-care tests 

ïTypically perform like 2nd or 3rd gen assays. 

ïRapid 4th gen tests newly introduced.   



HIV Confirmatory Tests 

ÅFDA-approved 

ïWestern blot 

ïIFA (rarely used, but still done by a few labs) 

ïBio-Rad Multispot: a rapid flow-through assay that 
differentiates HIV-1 and HIV-2.   

ïGenProbe HIV RNA 

ÅNot FDA-approved 

ïHIV viral load assays used for management 



Western Blot 
ÅHIV culture lysate ƎŜƭ Ҧ ƳŜƳōǊŀƴŜ 
ÅSubjective; CDC interpretive 

criteria require reactivity to 2/3 of 
the gp120/160, gp41, and p24 
antigens.   

Å Indeterminate results vary by 
population tested 
ïEvolving reactions, HIV-2 infection, 

other viral infections 
ï6% of Western blots performed at 

VA CT since 2007 

Å Insensitive in window period 
relative to current screening tests 

ÅNot automated, labor-intensive.   
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Bio-Rad Multispot 

ÅDiscriminatory test for HIV-
1 and HIV-2 

ÅRapid; simple, though not 
automated 

ÅUnclear how much 
specificity it adds apart 
from detection of 
(currently very rare) HIV-2 
infection. 

Control spot 
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HIV-1 Spots 



Gen-Probe HIV RNA 

ÅQualitative test for detection of HIV RNA.   
ÅTMA amplification, chemiluminescent detection 
ÅNot used for viral load testing, so in a routine lab 

would only be used for HIV confirm.  
Uneconomical for most labs.   
ïSensitive down to 33 IU/ml 
ïPositive median 12d sooner than HIV-1 Ab and 6d 

sooner than HIV-1 Ag on seroconversion panels.   

ÅConcern:  do automated serology instruments 
have molecular carryover problems?   
ïUnknown.  Separate sample needed for confirmation?   


