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HIV Testing Technologies!

Objectives!

1.  Describe current state of HIV testing and algorithms  
for diagnosis of infection;!

2.  Review point-of-care (rapid) HIV testing;!
3.  Discuss implementation of HIV testing in clinical and 

non-clinical settings. !

HIV Testing Technologies!

I. Importance of HIV Testing!
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STOPPING HIV: !
WE HAVE ALL THE TOOLS!!

HIV Testing Technologies!

Our goal in the United States is to 
get to ZERO new HIV diagnoses!

HIV Testing Technologies!
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HIV Testing Technologies!

Who should be tested for HIV?!

All people aged 13-64 years 
(CDC, 2006) 
 
All people aged 13-75 years 
(ACP, 2009) 
 
All people aged 15-65 years 
(USPSTF, 2013)!



11/20/17 

5 

HIV Testing Technologies!

Who should be tested for HIV?!
•  Opt-out screening should be 

performed at least once as part of 
routine healthcare 

•  All pregnant women should be 
screened 

•  Persons who are at-risk for HIV 
should be screened at least annually 
(3-6 months for some MSM) 

•  Written consent should not be 
required 

•  Counseling is not required 
 !

HIV Testing Technologies!

Rationale for Routine HIV Testing!

1.  Improvements in HIV Testing!
2.  Reduces stigma!
3.  Early diagnosis and treatment 

improves outcomes!
4.  Knowing one’s status leads to 

less risky behavior (Marks et 
al., 2006)!

5.  Cost-effective (Paltiel et al., 
2005)!
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Disparities in HIV infection!

HIV Testing Technologies!
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Disparities in HIV infection!

HIV Testing Technologies!

HIV Testing Technologies!

II. Current HIV Testing Algorithms!
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Spectrum of HIV diagnostic testing!

1.  Enzyme Immunoassays 
(EIAs)!

2.  Chemiluminescent 
Immunoassay (CIA)!

3.  Indirect Immunofluorescence 
Assays (IFA)!

4.  Western blots (WB)!

HIV Testing Technologies!
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HIV p24 Antigen!

1.  Core protein of the virus!
2.  Detected 2-3 weeks after 

HIV infection!
3.  Detected 1 week before 

antibody tests become 
reactive!

4.  Challenges include the 
need for specialty 
equipment!

HIV Testing Technologies!

Enzyme Immunoassays (EIAs)!

1.  Quantitative assay to measure HIV antibodies!
2.  Most detect antibodies to HIV-1 and HIV-2!
3.  Some detect antigen (p24)!
4.  HIV antibody/antigen reaction detected by color 

change!
5.  Intensity of color reflects amount of antibody present 

in serum!
6.  Requires skilled lab technicians, specialty 

equipment!
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Western Blot Testing!

1.  Used as a confirmatory test 
in previous algorithms!

2.  Detects antibodies to 
specific HIV antigens on a 
cellulose strip!

3.  Can be difficult to interpret, 
expensive, limited 
availability!

HIV Testing Technologies!
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Challenges of HIV testing!

1.  Early detection of 
acute HIV infection!

2.  Effect of HIV-2 and 
other subtypes on test 
performance!

3.  Impact of other health 
conditions on test 
performance!

4.  Product specific 
equipment!

5.  Technical skill!

HIV Testing Technologies!

Recommended HIV Testing Algorithm!

Laboratory Testing for the Diagnosis of HIV Infection, CDC 2014  
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Recommended HIV Testing Algorithm!

Laboratory Testing for the Diagnosis of HIV Infection, CDC 2014  

*More accurate 
diagnosis of acute 
HIV-1 infection 

HIV Testing Technologies!

Recommended HIV Testing Algorithm!

Laboratory Testing for the Diagnosis of HIV Infection, CDC 2014  

*More accurate 
diagnosis of HIV-2 
infection 
(Screening with an HIV-1 
antibody only test 
misses 15-50% of HIV-2 
infections; there is some 
cross-reactivity)  
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Recommended HIV Testing Algorithm!

Laboratory Testing for the Diagnosis of HIV Infection, CDC 2014  

*Fewer 
indeterminate 
results and 
generally faster 
turnaround time 
for test results 

HIV Testing Technologies!

Recommended HIV Testing Algorithm!

Laboratory Testing for the Diagnosis of HIV Infection, CDC 2014  

*The HIV-1 Western 
blot and HIV-1 IFA are 
no longer 
recommended (more 
false-negatives and 
indeterminate results 
in early HIV infection) 
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*HIV-2 viral load testing is 
not common, but 
available at some labs 

HIV Testing Technologies!

Sensitivity and Specificity!

1.  Sensitivity is the probability that the 
test is positive if the person is 
infected (most important in a 
screening test)!
•  Out of 100 people with HIV, the 

test will detect 99 and miss one 
person (99% sensitivity)!

2.  Specificity is the probability that the 
test is negative if the person is not 
infected!
•  Out of 100 people without HIV, 

the test will be falsely positive 
for one person (99% specificity)!

3.  Initial antibody tests have a 
specificity of >98%, confirmatory 
tests >99%!
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False Negatives!

1. Acute HIV infection!
2. Advanced HIV 

infection!
3. Antiretroviral therapy!

“The window period is 
the time between the 
initial HIV infection 
and the time when the 
body has produced 
enough HIV antibodies 
to be detected by an 
HIV antibody test.” 

HIV Testing Technologies!

False Positives!
1.  Other viral diseases!
2.  Hematologic disorders!
3.  Liver disease !
4.  Immunizations!
5.  Autoimmune disorders!
6.  Pregnancy!
*Influenza vaccine! 
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Positive Predictive Value!
The probability that a person with a positive screening test will truly 

have HIV (Depends on prevalence in the population).!

High sensitivity (99%) 
and high specificity 
(99%) test 

HIV Testing Technologies!

Positive Predictive Value!
The probability that a person with a positive screening test will truly 

have HIV (Depends on prevalence in the population).!

High sensitivity (99%) 
and high specificity 
(99%) test 

A 99% specificity means that 
there will be 1 false positive 
out of a 100. Out of 1000 HIV 
tests, there will be 10 false 
positives.  
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Positive Predictive Value!
The probability that a person with a positive screening test will truly 

have HIV (Depends on prevalence in the population).!

Assuming a very low prevalence of HIV (1 in a 1000 or 
0.1%), the positive predictive value will be 1 out of 11 or 
9.1%. This means there is a significant chance the 
person does not have HIV despite a positive test.  

High sensitivity (99%) 
and high specificity 
(99%) test 

A 99% specificity means that 
there will be 1 false positive 
out of a 100. Out of 1000 HIV 
tests, there will be 10 false 
positives.  

HIV Testing Technologies!

III. Acute HIV infection!
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Laboratory Testing for the Diagnosis of HIV Infection, CDC 2014  

*p24 antigen is 
detected 4-10 days 
after HIV-1 RNA.  
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•  The risk of HIV transmission among serodiscordant couples (N=415) 
according to viral load (Quinn et al., 2000). !

•  The rate of HIV transmission during acute infection is 26x higher than 
established infection, may account for 10-50% of all new HIV-1 
transmissions!!

Quinn et al., 2000 

HIV Testing Technologies!
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IV. Rapid HIV Tests!

HIV Testing Technologies!

HIV Rapid Tests!

1.  Qualitative assay to detect 
HIV antibodies!

2.  Most detect HIV-1 and HIV-2!
3.  Similar to EIAs!
4.  Challenges include training 

and interpretation!
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FDA-Approved Rapid HIV Tests!

MMWR 1992 

Test% Specimen% Time%(Minutes)% Other%

Oraquick)(2002)) Oral,)blood,)plasma) 20) HIV91/2)

Uni9Gold)(2003)) Blood,)serum) 10) HIV91)

Reveal)(2003)) Serum) <2) HIV91)

MulGSpot)(2004)) Serum) 15) HIV91/2)

Clearview)(2006)) Blood,)serum) 15920) HIV91/2)

Chembio)(2006)) Blood,)serum) 15) HIV91/2)

Determine)(2013)) Blood,)serum) 20) HIV91/2,)p24)

INSTI)(2015)) Blood,)serum) <2) HIV91/2)

HIV Testing Technologies!
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HIV Rapid Tests: Advantages!

1.  Same-day diagnosis and 
counseling!

2.  Easy to use!
3.  Results in 20 minutes (at the 

longest)!
4.  No refrigeration!
5.  No additional equipment 

required!
6.  Minimal technical skill!

HIV Testing Technologies!

HIV Rapid Tests: Disadvantages!

1.  Individual-use tests!
2.  Need for quality controls!
3.  Test performance varies by 

product!
4.  Interpretation of results may 

vary!
5.  False positives/negatives!
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Body Fluids Used for HIV Rapid Testing!

1. Serum!
2. Plasma!
3. Whole blood!
4. Oral fluids!

HIV Testing Technologies!

The OraQuick ADVANCE Rapid 
HIV1/2 Antibody Test!

1.  Detects HIV-1 and HIV-2 antibodies.!
2.  The following samples may be used for 

the test.!
3.  Oral fluid containing cheek cells collected 

by oral swab.!
4.  Blood collected by finger stick. !
5.  Blood collected by venous sample.!
6.  Results in 20 minutes.!
7.  FDA approved for clinical screening, but 

not for blood or tissue donors.!
8.  Each test is single use only.!
9.  Not to be used if manufacture date 

exceeds 12 months from the current date. 
!!
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The OraQuick ADVANCE 
Rapid HIV1/2 Antibody Test!

Simple two step procedure!

1.  Swab upper and lower gums 
once with each flat pad of the 
test device!

2.  Insert device in the developer 
vial. Read result between 20 
and 40 minutes !

HIV Testing Technologies!

The OraQuick ADVANCE 
Rapid HIV1/2 Antibody Test!

1.  Apply slight pressure to the finger.!
2.  Verbally warn the client that you are about 

to prick their finger and that it may hurt a 
little.!

3.  Ask the client if they are ready. When they 
say yes, prick their finger.!

4.  Wipe first drop of blood with gauze.!
5.  Apply pressure to the finger.!
6.  Collect drop of blood with loop.!
7.  Immediately put loop in solution.!
8.  Swirl loop in solution.!
9.  Insert labeled testing device into solution 

for 20 minutes.!
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Non-reactive or “Negative” (NR)!
Reactive or “Positive” (R)!

Invalid (I)!
 

HIV Testing Technologies!

R       I      NR      I        I        R 
Non-reactive or “Negative” (NR)!

Reactive or “Positive” (R)!
Invalid (I)!
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V. HIV Testing Implementation in 
Clinical Settings!

HIV Testing Technologies!
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HIV Testing Technologies!
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Routine opt-out HIV testing!
In Rhode Island!

1. In 2014, PCHC provided care to 
44,515 patients with a total of 
171,927 patient visits.!

2. PCHC has 16,771 patients under the 
age of nineteen years old. 90% of 
patients are at or below 200% of the 
Federal Poverty Level, even though 
some work full time. 20% of our 
patients are uninsured.!

3. PCHC services patients from all 
across the City of Providence and 
surrounding communities.!

 

HIV Testing Technologies!

V. HIV Testing Implementation in 
Non-Clinical Settings!
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Examples of non-clinical settings!

1.  Community-based organizations 
(CBOs)!

2.  Mobile testing units!
3.  Churches!
4.  Bathhouses!
5.  Parks!
6.  Shelters!
7.  Syringe service programs!
8.  Homes!
9.  School!
10.  Other social organizations!

HIV Testing Technologies!

Guiding Principles!

1.  Voluntary, informed consent 
(verbal)!

2.  Confidential or anonymous!
3.  “Testing Together”!
4.  Linkage to HIV+ care or HIV- 

services (e.g. PrEP)!
5.  No extensive pretest or posttest 

counseling!
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Advances in HIV clinical care and prevention!

Implementing successful models for HIV and STD prevention in Rhode Island!
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Grindr!
Grindr users are highly engaged on 
the app daily!

1.  Active users: 2+ million !
2.  Number of logins: 9 !
3.  Average time spent: 54 

minutes !
4.  Messages sent: 70+ million !
5.  Photos sent: 5+ million!

HIV Testing Technologies!
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MSM%Presen4ng%to%the%Rhode%Island%%
Sexually%Transmi>ed%Disease%Clinic%

Ever)used)the)Internet)to)meet)a)man) 90%%
Physically)met)online)partner) 97%%
Had)sex)with)online)partner) 95%%
Met)a)partner)online)in)the)last)12)months) 75%%
Grindr)to)meet)a)partner)in)the)last)12)months) 77%%
First)sex)with)online)partner) 33%%

HIV Testing Technologies!
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HIV Testing Technologies!

VI. Home Based HIV Testing!
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Home Based HIV Test!

1.  OraQuick Rapid Antibody Test!
2.  Available at Pharmacies!
3.  Cost of $39.99!
4.  Oral swab!
5.  Results in 20 minutes!

HIV Testing Technologies!
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Conclusions!

1.  Testing is a critical component for both prevention 
and to identify new infections (first step in the HIV 
care continuum);!

2.  Advances in HIV testing have led to improved 
detection algorithms;!

3.  Need for improved implementation of routine HIV 
testing in both clinical and non-clinical settings;!

4.  Need to engage MSM for HIV testing. !
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