
HIV TESTING   
September 18, 2019

BREE A. WEAVER, MD
ASSISTANT PROFESSOR OF CLINICAL MEDICINE AND 
CLINICAL PEDIATRICS
INDIANA UNIVERSITY SCHOOL OF MEDICINE



Disclosure Statement
• I have no disclosures.



Learning Objectives
1. Explain how the 4th generation HIV testing 

differs from prior available HIV screening tests

2. Describe available types of HIV testing

3. Interpret laboratory HIV test results



HIV Testing is Important for 
Prevention & Treatment of HIV
• An estimated 1.1 million people in the United 
States were living with HIV at the end of 2015

• Estimated 15%, or 1 in 7, did not know they were 
infected

• Approximately 40% of new HIV infections are 
transmitted by people who are living with 
undiagnosed HIV

Source:  https://www.cdc.gov/hiv/basics/statistics.html, https://www.cdc.gov/hiv/testing/index.html

https://www.cdc.gov/hiv/basics/statistics.html


HIV Testing is Important for 
Prevention & Treatment of HIV
• Those at high risk for HIV but who are HIV negative can:

• Start PrEP
• Be treated for other STIs that place them at higher risk for acquiring 

HIV
• When people become aware they are HIV+, they can:

• Engage in care before they face significant challenges to their 
health

• Start cART / HAART – resulting in viral suppression and markedly 
reduced transmission

• Make safer decisions about sex, needle use

Source: Coates, et al JAMA 1987;258:1889. Doll et al. Health Psychol 1990;9:253-65. Fox, et al. AIDS
1987;1:241-6. Gibson, et al. AIDS and Behavior 1999;3:3-12. Rietmeijer, et al. AIDS 1996; 10:291-8. van 
Griensven et al. Am J Epidemiol 1989;129:596-603.  Cohen MS, et al. NEJM 2011;365:493-505.  Skarbinski J, et 
al. JAMA Intern Med 2015;175:588-96. Rodger AJ et al. JAMA 2016;316(2):1-11. Smith et al. JAIDS 2013; 
63S2:S187-99. Kitahata MM, et al. NEJM 2009;360:1815-26. 



HIV Screening Guidelines
CDC

• Test all pregnant 
women

• Test all pts 13-64 yo
• Test all pts with TB, 
STI

• Test high risk patients 
at least annually

USPSTF
• Test all pregnant women
• Test all 15-65 yo
• Test <15 & >65 yo if at 
risk

• Grade A recommendation

Source:  Branson BM, et al. MMWR 2006

Source:  
https://www.uspreventiveservicestaskforce.org/Page/
Document/draft-recommendation-statement/human-
immunodeficiency-virus-hiv-infection-screening1



Definitions
• Antigen (Ag) - a toxin or other 

foreign substance which 
induces an immune response 
in the body, especially the 
production of antibodies

• Antibody (Ab) - a blood protein 
produced in response to and 
counteracting a specific antigen

• PCR or NAAT – virus 
amplification

Presenter
Presentation Notes
A NAT looks for the actual virus in the blood. The test can give either a positive/negative result or an amount of virus present in the blood (known as an HIV viral load test). This test is very expensive and not routinely used for screening individuals unless they recently had a high-risk exposure or a possible exposure and they have early symptoms of HIV infection. 




Sequence of Appearance of 
Laboratory Markers for HIV-1 Infection

Source:  Pandori. Journal of Clinical 
Microbiology 2009.

Presenter
Presentation Notes
4rth gen performs better in diagnosing acute HIV-1. Pandori. Journal of Clinical Microbiology 2009
-greatest risk for transmitting infection, 4-32% of all new diagnoses, 3rd gen IA: reactive 20-37%, 4rth gen IA reactive 62-89%

Multispot detects HIV-1 earlier than WB. Specificity: 99-99.93% (product insert)



Virus in Blood

Antibodies Detected

Window Period

Infection

3 – 6 weeks (most people)
W/in 3 months = >99% of people infected

Window Period

Source: Pacific AIDS Education and Training Center. Curriculum. 2007.  HIV/AIDS Basic Training Curriculum 
Guide. 7 Last Modified: June 2007.Available from 
URL:http://www.sfaetc.ucsf.edu/resources/PDF/HIVBasicTrainingModule.pdf

Presenter
Presentation Notes
The window period is the time between infection and the development of antibodies. When a person is infected with HIV, it takes a few weeks for the body to make antibodies to the virus.  Since HIV tests look for antibodies, a test run during the window period will be negative, even though the patient may have high levels of virus in their blood. Most people develop antibodies within a month of infection, although some people can take up to 3 months.  In very rare cases, it can take 6 months for the test to be positive.  In general, repeat testing for HIV should occur at 3 months if there is a significant concern of recent HIV infection. Additionally, because the level of virus in blood is high during the window period, people can more easily transmit HIV.7



Diagnostic Tests for HIV Infection
Assay Type Indicated Uses

Antibody/
Antigen

ELISA / Western Blot
P24-Ag/HIV-Ab
Rapid HIV-Ab

Rapid HIV-Ab/Ag

Screening and Diagnosis of acute 
and chronic HIV infection

Virus

PCR – DNA Diagnosis of HIV exposed infants

PCR – RNA

Baseline assessment and follow-up 
of viral load

and/or
Diagnosis of acute HIV infection



HIV Testing

3rd Generation

• Antigens bind HIV 
antibodies from patient 
sample

4th Generation

• Antigens bind HIV 
antibodies from patient 
sample and monoclonal 
antibodies detect p24 
antigen

• Allows detection prior to 
seroconversion (Ab 
formation)

Presenter
Presentation Notes
P24 antigen can appear in just 12-26 days after infection; Examples listed above are CLIA-waived, FDA-approved rapid HIV tests
Tests that are categorized as CLIA-waived can be performed outside of a laboratory setting.  Testing programs must register and obtain a CLIA certificate of waiver before engaging in testing outside the laboratory setting.  Waived tests can be performed by anyone who has been trained in their use, but typically no special credentialing is required.
Alere Specificity** 99.23% (Antibody) 99.66% (Antigen). ** Seronegative plasma or serum conducted in 9 clinical trail sites: Belgium, Uganda,  Senegal, UK, Thailand, France, Ethiopia, South Africa, and Colombia. Other viral or bacterial infections included ( HBV, HCV, HTLV, CMV, Toxo IgG, Syphilis, HSV 1 / 2, EBV, Flu vaccinated patients and Chlamydia IgG/IgM. Cancer Patients. Potentially Interfering Substances including: IV drug users, multiparus pregnancy, rheumatoid factor, alcoholic cirrhosis, autoimmune (ANA), high cholesterol, lipemic, high bilirubin, hemolyzed, and anti mouse IgG.
Sensitivity ***100% *** HIV-1 non B subtypes include A, C, D, F, G, H, J, K, and CRF01_AE, CRF02_AG, CRF06_cpx, CRF09_cpx, CRF11_cpx, CRF35_AD, and BD
Information Provided by Alere: http://www.alere.com/za/en/product-details/determine-1-2-ag-ab-combo.html
Alere 1-2 weeks prior to other rapid tests & 1-3d before 3rd gen lab tests but 3-4d after 4th gen lab tests. An international study suggests that there is lower specificity for the antigen component of the test (98.3%) than for the antibody component (99.2%). 
Examples 3rd Gen:  ORAQUICK ADV HIV 1-2 Rapid Test, UniGold Recombigen HIV Test.  Examples 4th Gen: Alere Determine HIV ½ Ag/Ab Combo. Confirmation: Immunoblot ie Multispot






Alere DetermineTM HIV-1/2 Ag/Ab 
Combo Fourth-Generation Rapid Test



Algorithm for HIV Testing

Presenter
Presentation Notes
Testing begins with a combination immunoassay that detects HIV-1 and HIV-2 antibodies and HIV-1 p24 antigen.
All reactive specimens on this initial assay undergo supplemental testing with an immunoassay that differentiates HIV-1 from HIV-2 antibodies.
Specimens that are reactive on the initial immunoassay and nonreactive or indeterminate on the antibody differentiation assay proceed to HIV-1 nucleic acid testing (NAT) for resolution.
The results of this algorithm may be used to identify persons likely to benefit from treatment, to reassure persons who are uninfected, and for reporting evidence of HIV infection to public health authorities.




Presenter
Presentation Notes
I am answering for John since he is out of the office this afternoon.  I have attached a copy of our current testing algorithm.
 
The guidance we give to our sites is to obtain a venous blood sample that is sent to a laboratory for confirmatory testing when possible.  However, we are aware that situations may arise where they are unable to collect a sample or fear losing contact with a client who would have to wait on results to come back from the lab. In those instances we follow CDC’s guidance that a confirmatory test may be performed by administering a second rapid test from a different manufacturer.  For example, if a patient has a reactive Insti HIV rapid test, you could perform an OraQuick Advance HIV test as a confirmatory.



Home HIV Testing
• Home Access® HIV-1 Test System

• Anonymous finger prick sample mailed to lab
• Reactive tests reflexed to confirmatory test
• Call for results next business day

• OraQuick® In-Home HIV Test
• Oral fluid sample tested with home kit
• Results available in 20 minutes
• Reactive tests need confirmation

• 1 in 5,000 - false positive 
• 1 in 12 - false negative

Source: FDA Approved 7/1996. http://www.homeaccess.com/HIV_Test.asp  
FDA Approved 7/2012. http://www.oraquick.com/what-is-oraquick/oraquick-in-home-hiv-test

Presenter
Presentation Notes
Home Access HIV-1 Test System: detect infection later than venous sample results; $44
OraQuick In-Home HIV Test: detect infection later than blood tests; 1 in 12 false negative; $40
Companies say that “Counseling & referral provided”




Communicating the Negative HIV 
Test Result

• Does not require direct 
personal contact

• Discuss how high-risk 
negative patients can remain 
HIV-negative
• Periodic retesting for persons at 

high risk
• Prevention measures 

Source: Branson B, et al. Centers for Disease Control and Prevention. Morbidity and Mortality Weekly 
Report. (MMWR). 2006;55(RR-14):1-17. 



Communicating Positive HIV Test 
Result
• Provide result by direct 
personal contact

• Provide result 
confidentially

• Ensure patient 
understands test result

• Connect to services

Source: Branson B, et al. Centers for Disease Control and Prevention. Morbidity and Mortality 
Weekly Report. (MMWR). 2006;55(RR-14):1-17



Current Indiana Testing Sites
Howard County Health Department

Hamilton County Health Department

Boone County Health Department

Madison County Health Department

Aspire Indiana

Eskenazi Health Centers

Open Door Health Services

Planned Parenthood of Indiana and 
Kentucky Incorporated

Brothers United Incorporated

Damien Center Incorporated

Marion County Public Health 
Department

Indianapolis Urban League

Step Up Incorporated

Indiana University Health LifeCare

Tippecanoe County Health Department

Henry County Health Department

Centerstone

NIMCHN Family Planning

Clarity Testing Clinic

Crisis Pregnancy Center

Damien Center
Source: https://aidsvu.org/
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