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Objectives 

1. Understand the distinguishment between HIV and AIDS

2. Describe the pathophysiology of HIV infection and disease progression 

3. Discuss screening and diagnostic tests for HIV
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Case Study

A 30-year-old female patient had been well until approximately 6 days earlier, 
when she began to have a vaginal discharge, followed by headache, fatigue, 
sore throat, and anorexia.

On the fifth day of symptoms, she went to an outpatient clinic in an urban 
area. On examination, she had a vaginal discharge; the temperature and the 
remainder of the examination were reportedly normal. 

Patient has had multiple sexual partners and hasn’t always used protection 
(condoms) for intercourse. Patient has a history of STDs (gonorrhea, syphilis) 
that has previously been treated. Lab screen for gonorrhea and syphilis is 
negative.
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What is HIV?

• Human Immunodeficiency Virus

• Family: Retrovirus

• Subfamily: Orthoretrovirinae 

• reverse transcriptase dependent

• Genus: Lentiviruses (slow viruses)

• distributed worldwide

• hosted in several mammals

• HIV is transmitted via the exchange of a variety of body 
fluids from infected people

• E.g., blood, breast milk, semen and vaginal secretions

4https://www.news-medical.net/life-sciences/The-Baltimore-Classification-System.aspx        visited: 08-19-2022
King, A.M., Adams, M.J., Carstens, E.B., Lefkowitz, E.J., (Eds.), 2012. Virus Taxonomy: Ninth Report of the International Committee on Taxonomy of Viruses. Elsevier Academic Press, San Diego, CA, p. 494.

Fenner's Veterinary Virology, Editor(s): N. James MacLachlan, Edward J. Dubovi,Chapter 14 - Retroviridae,5th edition,Academic Press, 2017, p269-297.
https://www.aidsmap.com/about-hiv/hiv-lifecycle

https://www.news-medical.net/life-sciences/The-Baltimore-Classification-System.aspx
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What is HIV-AIDS?

• No verified cure for HIV

• Treatments available 

• AIDS - Acquired Immunodeficiency Syndrome

• Marked by damage to the immune system

» Opportunistic infections: 

▪ e.g., TB, Candidiasis, Pneumocystis pneumonia, Cytomegalovirus 

» Cancers: e.g., Kaposi's sarcoma, Lymphomas

» Wasting syndrome

5https://www.bio-rad.com/en-us/product/bioplex-2200-hiv-ag-ab?ID=NQD4K915
https://allthatsinteresting.com/david-kirby

https://allthatsinteresting.com/david-kirby
https://allthatsinteresting.com/david-kirby
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HIV Type-1 HIV Type-2

More common and with a global distribution Predominant in West Africa

Faster progression to AIDS Slower progression to AIDS

Higher plasma viral loads
Lower Plasma viral loads

Sooty mangabeysChimpanzees

HIV : Types 

Nyamweya et al. Rev Med Virol. 2013. 23: 221–240.;  Stenbeck et al. J Gen Virol.2013. 94: 1–19. 
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DOI: 10.13140/RG.2.1.1098.7048 

HIV : Global Epidemiology 
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Current Global Distribution of HIV-1 Subtypes and Recombinant Forms.

N Engl J Med 2008;358:1590-602.

HIV : Global Epidemiology 
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HIV : Global Epidemiology 

✓     ~  85.6 million infected since the start of the epidemic

✓     ~  40.4 million AIDS-related deaths since the start of the epidemic
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✓1,189,700 people had 
HIV at the end of 2019

✓87% knew they had HIV

✓30,635 new cases in 
2020

N Engl J Med 2008;358:1590-602.
https://www.cdc.gov/hiv/statistics/overview/diagnoses.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-33/index.html

HIV : Epidemiology 

* Rates are per 100,000 people.
† Among adults, adolescents, and children under the age of 13.

Hispanic/Latino people can be of any race

https://www.cdc.gov/hiv/statistics/overview/diagnoses.html
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Key components 

• gp120

• gp41

• p24 

• Reverse transcriptase 

• Integrase 

• Protease

11
https://www.aids.gov.hk/pdf/g190htm/01.htm 

HIV : Structure 

Key components 

• gp120

• gp41

• p24 

• Reverse transcriptase 

• Integrase 

• Protease

https://www.aids.gov.hk/pdf/g190htm/01.htm
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HIV : Entry into host cells 

CCR5

CD4 positive 
T-cell

https://en.wikipedia.org/wiki/HIV
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Cells 2019, 8(10), 1155. 

HIV : Replication 
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Acute Phase Symptoms

• Fever

• Lymphadenopathy 

• Rash 

• Myalgias

• Malaise 

• Rarely: meningitis 

14
N Engl J Med 2008;358:1590-602.

HIV : Infection timeline 



Private Information

HIV: Care Cascade

15
https://clinicalinfo.hiv.gov/en/glossary/hiv-continuum-care

https://clinicalinfo.hiv.gov/en/glossary/hiv-continuum-care
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ARUP Consult: https://arupconsult.com/content/human-immunodeficiency-virus

HIV : Screening Guidelines

https://arupconsult.com/content/human-immunodeficiency-virus
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HIV : Diagnosis
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Targets

• Anti-HIV IgM

• Anti-HIV IgG

• Viral proteins e.g., p24

• Viral RNA

https://www.aids.gov.hk/pdf/g190htm/01.htm https://www.news-medical.net/life-sciences/Types-of-Antibodies.aspx       https://en.wikipedia.org/wiki/Immunoglobulin_M   
https://en.wikipedia.org/wiki/P24_capsid_protein https://www.labmanager.com/news/two-strands-are-tougher-than-one-26422    

https://www.aids.gov.hk/pdf/g190htm/01.htm
https://www.news-medical.net/life-sciences/Types-of-Antibodies.aspx
https://en.wikipedia.org/wiki/Immunoglobulin_M
https://en.wikipedia.org/wiki/P24_capsid_protein
https://www.labmanager.com/news/two-strands-are-tougher-than-one-26422
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• Antibody and protein marker  
concentrations vary over the 
course of infection

• Biomarker distribution over 
time must be considered during 
test selection 

18
https://www.hivguidelines.org/hiv-testing-acute-infection/acute-hiv/#tab_1

HIV : Diagnosis

https://www.hivguidelines.org/hiv-testing-acute-infection/acute-hiv/#tab_1
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Generations of HIV tests 
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Targets
HIV-1  IgG 
HIV-2  IgG 

Targets
HIV-1  IgM and IgG 
HIV-2  IgM and IgG 
HIV-1 O IgM and IgG

Targets
HIV-1  IgM and IgG 
HIV-2  IgM and IgG 
HIV-1 O IgM and IgG
HIV-1 p24 antigen

Target

HIV-1 IgG 

https://www.hiv.uw.edu/go/screening-diagnosis/diagnostic-testing/core-concept/all

https://www.hiv.uw.edu/go/screening-diagnosis/diagnostic-testing/core-concept/all
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HIV assays over the last 30 years

20

HIV-1.2 
differentiation 
assay followed 
by HIV-1 NAAT

Alexander TS, Clinical and Vaccine Immunology 2016, 23(4), 249-253
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HIV Diagnosis: Rapid tests
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3rd Generation

https://www.slideshare.net/HIVScotland/self-testing-meeting-glasgow-reid3
Guillon et al. (2018), Human anti-HIV IgM detection by the OraQuick ADVANCE Rapid HIV 1/2 Antibody Test.  PeerJ 6:e4430; DOI 10.7717/peerj.4430

Assay Principle Results interpretation

IgG IgM 
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HIV Diagnosis: Automated systems

22
CDC From presentation by Dr. Pandya

Examples of automated 4th generation platforms

Siemens

175 µL

https://www.hptn.org/sites/default/files/2016-06/01%20Estelle%20Pinowar-Manning%20-%20FINAL.pdf

Antigen Antibody
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HIV Diagnosis: Differentiation test

23
https://www.hiv.uw.edu/go/screening-diagnosis/diagnostic-testing/core-concept/all

The Geenius HIV 1/2 Supplemental Assay by Bio-Rad® 

https://www.hiv.uw.edu/go/screening-diagnosis/diagnostic-testing/core-concept/all
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HIV Testing Algorithm 
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BioPlex 2200 HIV Ag-Ab assay 

Simultaneously detects and reports a 
screen and three individual HIV 
results:

» HIV Ag-Ab overall result

  with

» HIV-1 p24 Ag

» HIV-1 Ab (Groups M & O)

» HIV-2 Ab

• Includes HIV-1 and HIV-2 Ab Differentiation

• Enhanced sensitivity for p24 antigen detection

25HTTPS://WWW.HPTN.ORG/SITES/DEFAULT/FILES/2016-06/01%20ESTELLE%20PINOWAR-MANNING%20-%20FINAL.PDF

HIV Diagnosis: 5th Generation Tests
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HIV Diagnosis in infants

• Ab based serological testing is not recommended for the  
first 18 months of life

• Testing by NAAT recommended for infants

• Test must be performed 

» At birth

» At age 6 weeks

» At age 4 to 6 months

• If all tests are negative, then prophylaxis is discontinued

26https://www.online-timers.com/
https://www.dreamstime.com/stock-illustration-image177243237

https://www.dreamstime.com/stock-illustration-image177243237
https://www.dreamstime.com/stock-illustration-image177243237
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• Can be used at 3rd step of HIV algorithm 

✓ For diagnosis of acute HIV infection

• Monitors viral load

27

HIV-1 detection by Quantitative NAAT

https://clpmag.com/disease-states/infectious-diseases/std/aptima-hiv-1-quant-dx-assay-receives-additional-fda-approval-for-use-as-an-aid-in-the-diagnosis-of-hiv-infection/
https://www.mayocliniclabs.com/test-catalog/Overview/113581
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/plasma-hiv-1-rna-cd4-monitoring

Use in individuals living with HIV-1

• Baseline viral load establishment before 
initiating anti-HIV-1 drug therapy 

• Viral load check every 4-8 weeks  after 
treatment initiation, until viral load is 
undetectable 

• In patients on a stable, suppressive ART, 
viral load measurement should be 
repeated every 3 to 4 months

APTIMA HIV-1 QNT Dx Kit

Detects (HIV-1) RNA from Group M, 

N and O subtypes
 

LOD:  17 copies/mL
 

AMR: 30-10,000,000 copies/mL 
Panther Fusion System 

HIV Diagnosis: NAAT

https://clpmag.com/disease-states/infectious-diseases/std/aptima-hiv-1-quant-dx-assay-receives-additional-fda-approval-for-use-as-an-aid-in-the-diagnosis-of-hiv-infection/
https://www.mayocliniclabs.com/test-catalog/Overview/113581
https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/plasma-hiv-1-rna-cd4-monitoring
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After HIV Diagnosis, what next?

Prior to treatment initiation: 

• Gather complete medical history 

• Perform laboratory examination

» Plasma HIV RNA (viral load)

» CD4 T lymphocyte (CD4) cell count

» Complete blood count and chemistry profile

» Serologies for hepatitis A, B, and C viruses

• Genotypic drug-resistance testing

28https://clinicalinfo.hiv.gov/en/guidelines/hiv-clinical-guidelines-adult-and-adolescent-arv/baseline-evaluation?view=full
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HIV Therapy
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FDA approved therapeutic injection

• Cabenuva treatment 
― cabotegravir and rilpivirine

• 2021 (monthly) 
• 2022 (once every 2-months)

https://hivinfo.nih.gov/understanding-hiv/fact-sheets/hiv-treatment-basics
https://clinicalinfo.hiv.gov/en/glossary/drug-class                        https://www.drugs.com/history/cabenuva.html

• The treatment for HIV is called antiretroviral therapy (ART)

• ART is a cocktail of drugs (called an HIV treatment regimen) taken daily on a life-long bases
e.g., tenofovir disoproxil fumarate-emtricitabine (TDF-FTC)

• HIV drugs divided into seven classes which include: 

▪ nucleoside reverse transcriptase inhibitors (NRTIs) 

▪ non-nucleoside reverse transcriptase inhibitors (NNRTIs) 

▪ protease inhibitors (PIs) 

▪ fusion inhibitors 

▪ CCR5 antagonists 

▪ post-attachment inhibitors

▪ Integrase strand transfer inhibitors (INSTIs)

• HIV medicines prevent HIV replication to reduce the viral load 
▪ Gives the immune system a chance to recover and produce more CD4 cells.

▪ Reduces the chances of transmission
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Post HIV Diagnosis: NGS Testing

• HIV-1 genotyping tests antiretroviral susceptibility for 

» protease inhibitors (PI)

» reverse transcriptase inhibitors (NNRTI, NRTI)

» integrase inhibitors (INI)

• NGS can detect low frequency virus population 

• NGS data may be compared to the gold standard Stanford database, ensuring up-to-date 
interpretation based on the most recent HIV clinical trials

30Human Immunodeficiency Virus - HIV. ARUP Consult®. Retrieved March 26, 2023, https://arupconsult.com/content/human-immunodeficiency-virus
https://www.thermofisher.com/order/catalog/product/A38196

https://arupconsult.com/content/human-immunodeficiency-virus
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Prevention of HIV Infection
Pre-Exposure Prophylaxis (PrEP)

31

Population Recommendation

Adolescents and adults at increased risk of HIV

Clinicians should prescribe pre-exposure prophylaxis with effective 
antiretroviral therapy (oral tenofovir disoproxil fumarate-emtricitabine 
(TDF-FTC) and injectable cabotegravir)to persons who are at increased 
risk of HIV acquisition to decrease the risk of acquiring HIV infection. 

https://www.uspreventiveservicestaskforce.org/uspstf/draft-recommendation/prevention-human-immunodeficiency-virus-hiv-infection-prep

1. Sexually active adults and adolescents weighing at least 35 kg (77 lb) who have engaged in anal or vaginal 
sex in the past 6 months and have any of the following:
• A sexual partner who has HIV
• A bacterial sexually transmitted infection (STI) in the past 6 months.
• A history of inconsistent or no condom use with sex partner(s) whose HIV status is not known; 

whether their sex partner or partners are in a group with a higher prevalence of HIV (e.g., men who 
have sex with men or with men and women, transgender women, persons who inject drugs, and 
persons who engage in transactional sex).

2. Persons who inject drugs and have a drug injecting partner who has HIV or who shares injection 
equipment.

The USPSTF recommends that the following persons be considered for PrEP:
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What if an HIV exposure happens at work?

• PEP (post-exposure prophylaxis) means taking viral replication-blocking medication 
to prevent HIV after a possible exposure

» In a study, PEP reduced the risk of HIV acquisition by 81% for percutaneous exposures

• PEP is best initiated within 2 hours of exposure

» Initiate no later than 72 hours after an exposure

• PEP anti-retroviral regimens  

» are safe in individuals who do not have HIV

» have minimal adverse effects

• PEP regimen is recommended for 28 days

32https://www.hivguidelines.org/guideline/hiv-pep/ 
https://www.cdc.gov/hiv/workplace/healthcareworkers.html#
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HIV Exposure, 
With and Without 

Administration of PEP

33hivguidelines.org/hiv-pep/
https://www.hiv.uw.edu/go/prevention/occupational-postexposure-prophylaxis/core-concept/all 

• PEP should not be delayed while 
awaiting

» the source patient’s HIV 
status/test result, or 

» results of the exposed worker’s 
baseline HIV test

• Discontinued PEP if test results 
subsequently show the source 
patient does not have HIV
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HIV Testing Post-Exposure

• Baseline HIV test the exposed individual with Ag-Ab combination test 
»  preferably at the time of PEP initiation, but no later than 72 hours after exposure

• Subsequent HIV screen testing frequency 
» Baseline
» Week 4
» Week 12

• Clinicians should continue PEP in any individual who is suspected to be
» Seroconverting, or 
» for whom HIV has not been ruled out at week 4

• If an exposed individual’s HIV screening test result is reactive at any time, clinicians should 
perform an FDA-approved confirmatory HIV-1/HIV-2 Ab differentiation immunoassay

34https://www.hiv.uw.edu/go/prevention/occupational-postexposure-prophylaxis/core-concept/all
https://www.ncbi.nlm.nih.gov/books/NBK562734/table/nycgpep.tab22/
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Case Study

A 30-year-old black female patient had been well until approximately 7 days earlier, 
when she began to have a vaginal discharge, followed by headache, fatigue, sore 
throat, and anorexia. On the fifth day of symptoms, she went to an outpatient 
clinic in an urban area. On examination, she had a vaginal discharge; the 
temperature and the remainder of the examination were reportedly normal. 
Patient has had multiple sexual partners and hasn’t always used protection 
(condoms) for intercourse. Patient has a history of STDs (gonorrhea, syphilis) that 
has previously been treated. Lab screen for gonorrhea and syphilis are negative.

35

What would be the next course of action if HIV is suspected?
4th generation lab serological test is run in the laboratory which came back as  positive

What would be the next course of action?

HIV-1 infection
Geenius test was performed to type the infection
HIV-1  (positive)
HIV-2  (negative)

What would be the next course of action?
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HIV: Progress has been made!

36https://ourworldindata.org/hiv-aids
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HIV Outlook

37https://www.hiv.gov/federal-response/ending-the-hiv-epidemic/overview/



Private Information

Thank you!
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