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Background

● RNA virus
○ Family: Retroviridae 
○ Subfamily: Orthoretrovirinae
○ Genus: Lentivirus 
○ Species: Humimdef1 (HIV-1) and humimdef2 (HIV-2)
○ Groups and subtypes: numerous

● Transmission
○ Bodily fluids: blood, semen, vaginal secretions, breast milk
○ Modes: sexual intercourse, injection equipment sharing, childbirth, breastfeeding



Background

● Simian immunodeficiency virus (SIV)
○ Affects non-human primates

● HIV-1
○ Likely originated from chimpanzees and gorillas in Central Africa

● HIV-2
○ Likely originated from sooty mangabeys in West Africa

● History 
○ Extensive
○ Late 19th century to early 20th century - suspected cross-over from primates to humans
○ Middle to late 20th century - spread outside of Africa 



Epidemiology

● World (2023, > 15 years old)
○ New cases: 1,200,000
○ Total cases: 38,600,000

● United States of America (2022, > 13 years old)
○ New cases: 31,800 or 11.3 per 100,000 
○ Total cases: 1,200,000

● North Carolina (2023, > 13 years old)
○ New cases: 1,410 or 15.5 per 100,000 
○ Total cases: 37,454



Pathophysiology

● Viral 
structure

https://clinicalinfo.hiv.gov/en/glossary/envelope



Pathophysiology

● Viral life cycle
○ Binding
○ Fusion
○ Reverse transcription
○ Integration
○ Replication
○ Assembly
○ Budding

https://clinicalinfo.hiv.gov/en/glossary/life-cycle



Pathophysiology

● Binding
○ Leukocyte

■ Lymphocyte
● T cell

○ CD4 helper cell
■ CD4 receptor
■ CCR5 or CXCR4 

co-receptor

https://clinicalinfo.hiv.gov/en/glossary/binding



Pathophysiology

● Fusion
○ Viral envelope fuses with CD4 cell 

membrane
○ Entry and release of HIV RNA and 

enzymes
■ Reverse transcriptase
■ Integrase

https://clinicalinfo.hiv.gov/en/glossary/fusion



Pathophysiology

● Reverse transcription
○ Reverse transcriptase

■ HIV RNA → HIV DNA
○ HIV DNA enters CD4 cell nucleus

https://clinicalinfo.hiv.gov/en/glossary/reverse-transcription



Pathophysiology

● Integration 
○ Integrase

■ Integrates HIV DNA into CD4 DNA
■ Open access to active site of 

transcription
■ No specific site

https://clinicalinfo.hiv.gov/en/glossary/integration



Pathophysiology

● Replication 
○ Utilization of CD4 machinery to produce

HIV RNA and long protein chains 

https://clinicalinfo.hiv.gov/en/glossary/replication



Pathophysiology

● Assembly 
○ HIV RNA and long protein chains migrate 

toward cell membrane 
○ Assemble into immature HIV

https://clinicalinfo.hiv.gov/en/glossary/assembly



Pathophysiology

● Budding 
○ Immature HIV buds from CD4
○ Protease 

■ Cleaves long protein chains
● Creates mature HIV

https://clinicalinfo.hiv.gov/en/glossary/budding



Pathophysiology

https://hivinfo.nih.gov/understanding-hiv/fact-sheets/stages-hiv-infection

● Stages or phases of infection
○ Acute HIV
○ Chronic HIV
○ Acquired immunodeficiency 

syndrome (AIDS)



https://canfar.com/stages-of-hiv-infection/

● Stages or phases of infection
○ Acute HIV
○ Chronic HIV
○ Acquired immunodeficiency 

syndrome (AIDS)

Pathophysiology



Screening

● All individuals aged 13-64 years (CDC and ACP)
● All individuals aged 15-65 years (USPSTF)
● All individuals diagnosed with sexually transmitted infection (STI)
● All pregnant individuals



Risk Factors

● Unprotected sexual intercourse (especially anal receptive)
● Multiple sexual partners
● STIs

○ Common mechanism 
○ Increased transmission risk

● Shared IV equipment
● Exposure to infected blood
● Remote blood transfusion 

○ Prior to 1985 in the US

● Maternal HIV infection



Presentation

● Acute HIV
○ Acute retroviral syndrome
○ Typically 1-6 weeks
○ Non-specific symptoms

■ Fever, chills, fatigue, night sweats, weight 
loss

■ Oral ulcers, pharyngitis
■ Diarrhea
■ Generalized lymphadenopathy
■ Rash, myalgia, arthralgia
■ Headache

○ Seroconversion 
■ Body producing sufficient HIV 

antibody response for test detection
○ Viral load

■ Rapidly increases before decrease
○ CD4 cell count 

■ Rapidly decreases before increase
○ Highly infectious

https://www.cdc.gov/hiv/about/index.html



Presentation

● Chronic HIV
○ Clinical latency
○ Typically 2-10 years
○ Minimally symptomatic or asymptomatic
○ Viral load gradually increases
○ CD4 cell count gradually decreases



Presentation

● AIDS
○ Acquired immunodeficiency syndrome 
○ CD4 cell count < 200 cells/µL
○ Recurrent severe opportunistic infections or malignancies
○ HIV-associated neurocognitive disorders (HAND)
○ HIV wasting syndrome 
○ Opportunistic infections

■ Candida
● Oropharyngeal and esophageal candidiasis

■ Mycobacterium tuberculosis
● Pulmonary or extrapulmonary

■ Pneumocystis jirovecii 
● Pneumonia 

■ Cryptococcus neoformans
● Subacute meningitis

■ Toxoplasma gondii 
● Focal encephalitis

■ Cryptosporidium
● Enteritis

■ Mycobacterium avium complex
● Disseminated 

■ Cytomegalovirus
● Retinitis 

■ Bartonella henselae 
● Bacillary angiomatosis 

https://clinicalinfo.hiv.gov/en/glossary/aids-defining-condition



Presentation

● AIDS
○ Malignancies

■ Non-Hodgkin lymphoma
● Epstein-Barr virus (EBV)

■ Kaposi sarcoma
● Human herpesvirus type 8 (HHV-8)

■ Invasive cervical carcinoma 
● Human papillomavirus (HPV)

■ Increased incidence of HPV-related carcinoma
● Cervical 
● Anal

https://clinicalinfo.hiv.gov/en/glossary/aids-defining-condition



Diagnosis

● Initial HIV testing
○ HIV-1/HIV-2 antigen-antibody combination immunoassay

■ Positive
● HIV-1/HIV-2 antibody differentiation immunoassay

■ Negative 
● Negative for HIV-1 and HIV-2 antibodies and p24 antigen
● No evidence of HIV infection
● If negative and high clinical suspicion, order HIV-1 PCR or repeat above



Diagnosis

● HIV (elite) controllers
○ Positive antibodies
○ Viral load very low or undetectable 
○ CD4 cell count well-preserved
○ In absence of ART



Diagnosis

● Subsequent HIV testing
○ CD4 cell count 
○ HIV RNA PCR (viral load)
○ HIV resistance testing

■ Genotype to assess for antiretroviral therapy (ART) mutations
● Protease inhibitors
● Nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs)
● Non-nucleoside reverse transcriptase inhibitors (NNRTIs)
● Integrase strand transfer inhibitors (INSTIs) only if high suspicion

■ Recommended for individuals
● Starting or restarting ART
● Inconsistently on ART



Diagnosis

● Additional testing in HIV
○ CBC 

■ WBC
■ RBC/Hgb
■ Plt

○ CMP
■ Renal function
■ Hepatic function
■ Glucose
■ Total protein
■ Albumin

○ UA
○ A1c (limited utility on ART)
○ Lipid profile



Diagnosis

● Co-infection screening
○ Cervical Pap test

■ Age 21-29 years
● Yearly
● If 3 consecutive negative => 3-year follow-up

■ Age > 30 years
● Yearly
● If 3 consecutive negative without HPV co-test => 3-year follow-up
● If 1 negative with HPV co-test negative => 3-year follow-up

○ Anal Pap test
■ Qualifiers

● Receptive anal intercourse
● Genital warts
● Abnormal cervical Pap smear

■ Access to follow-up, including high-resolution anoscopy



Diagnosis

● Co-infection screening
○ Gonorrhea and chlamydia

■ NAAT
■ At least yearly 
■ Three-site testing preferred

● E.g. oropharyngeal, urine, vaginal, rectal
● Sites determined by history

○ Trichomoniasis
■ NAAT
■ Yearly
■ Qualifier

● Vaginal intercourse
○ Syphilis 

■ At least yearly 
■ Tests

● Rapid plasma reagin (RPR)
● Fluorescent treponemal antibody absorption (FTA-ABS)



Diagnosis

● Co-infection screening
○ Latent Mycobacterium tuberculosis

■ Tests
● Tuberculin skin test (TST)
● Interferon gamma release assay (IGRA)

○ Varicella-zoster virus
■ Test

● Anti-varicella IgG antibodies if no known history of chickenpox or shingles
○ Hepatitis A, B, and C viruses

■ Test
● Hepatitis panel

○ Morbillivirus (measles virus)
■ Test

● Anti-measles IgG antibodies 



Management

● Rapid treatment initiation as soon as possible
○ Same day or week as diagnosis
○ Regardless of CD4 cell count or viral load
○ Patient readiness
○ Medication availability

● Benefits
○ Improved patient engagement and retention 
○ Decreased time from diagnosis to treatment to viral suppression
○ Improved mortality



Management

● Recommended initial ART regimen
○ If no history of long-acting cabotegravir as pre-exposure prophylaxis (PrEP)

■ Bictegravir AND tenofovir alafenamide AND emtricitabine
■ Dolutegravir AND tenofovir alafenamide or tenofovir disoproxil fumarate AND emtricitabine or 

lamivudine
● Preferred regimen during pregnancy

■ Dolutegravir AND lamivudine 
● Exceptions

○ HIV RNA > 500,000 copies/mL
○ HBV coinfection
○ Awaiting HIV genotypic resistance testing for reverse transcriptase or HBV testing

○ If history of long-acting cabotegravir as pre-exposure prophylaxis (PrEP)
■ Ideally perform INSTI genotype resistance testing prior to initiating ART
■ If initiating ART prior, use darunavir/cobicistat or darunavir/ritonavir AND tenofovir alafenamide or 

tenofovir disoproxil fumarate AND emtricitabine or lamivudine 



Management

● Nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs)
○ Abacavir

■ Cardiovascular disease
■ Hypersensitivity reaction

with HLA-B*57:01
■ Lactic acidosis

○ Emtricitabine and lamivudine
■ Lactic acidosis
■ Minimal toxicity
■ Active against HBV

○ Tenofovir disoproxil fumarate
■ Nausea
■ Renal disease
■ Fanconi syndrome
■ Decrease bone density
■ Lactic acidosis
■ Active against HBV

○ Tenofovir alafenamide
■ Nausea 
■ More weight gain than TDF
■ Less renal and bone 

toxicity than TDF
■ Lactic acidosis
■ Active against HBV

○ Zidovudine
■ Nausea
■ Leukopenia and anemia
■ Lipodystrophy 
■ Myopathy
■ Headache
■ Lactic acidosis

https://clinicalinfo.hiv.gov/en/glossary/reverse-transcription



Management

● Non-nucleoside reverse transcriptase inhibitors (NNRTIs)
○ Efavirenz

■ Dyslipidemia
■ Rash
■ Neuropsychiatric symptoms

● Dizziness
● Sleep changes
● Vivid dreams
● Mood changes

○ Etravirine
■ Nausea
■ Rash

○ Nevirapine
■ Hepatitis
■ Rash
■ Hypersensitivity reaction

○ Rilpivirine
■ Requires food and 

gastric acid for 
absorption (no PPI)

■ Rash
■ Headache
■ Insomnia

○ Doravirine
■ Nausea
■ Headache

https://clinicalinfo.hiv.gov/en/glossary/reverse-transcription



Management

● Integrase strand transfer inhibitors (INSTIs)
○ Dolutegravir

■ Elevated creatinine without change 
in GFR (decrease in tubular secretion)

■ Headache
■ Insomnia
■ Weight gain

○ Elvitegravir
■ Nausea 
■ Diarrhea
■ Weight gain

○ Raltegravir
■ Rash 
■ Myopathy
■ Weight gain

○ Bictegravir
■ Nausea
■ Diarrhea
■ Elevated creatinine without change in 

GFR (decrease in tubular secretion)
■ Headache
■ Weight gain

○ Cabotegravir
■ ER injectable with rilpivirine
■ Administered every 1-2 months after 

viral suppression with oral ART 
■ Pain at injection site
■ Nausea
■ Rash
■ Myalgia
■ Hypersensitivity reaction
■ Weight gain

https://clinicalinfo.hiv.gov/en/glossary/integratio
n



Management

● Protease inhibitors
○ Atazanavir

■ Requires food and gastric acid for 
absorption (no PPI)

■ Nausea
■ Hyperbilirubinemia
■ Nephrolithiasis
■ Rash

○ Darunavir
■ Nausea
■ Diarrhea
■ Rash

○ Lopinavir
■ Dyslipidemia
■ Nausea
■ Diarrhea
■ Insulin resistance

https://clinicalinfo.hiv.gov/en/glossary/budding



Management

● CCR5 antagonist
○ Maraviroc

■ Hepatitis
■ Hypersensitivity reaction

● Pharmacokinetic boosters
○ Cobicistat

■ Inhibits CYP3A-mediated metabolism, boosting 
substrate levels

■ Elevated creatinine without change in GFR
● Decrease in tubular secretion
● Not recommended if CrCl < 70 mL/min

■ Multiple drug interactions
○ Ritonavir

■ Protease inhibitor but now primarily used as booster 
for other protease inhibitors

■ Dyslipidemia
■ Nausea
■ Diarrhea
■ Insulin resistance
■ Lipodystrophy
■ Multiple drug interactions

https://clinicalinfo.hiv.gov/en/glossary/binding



Management

● Immune reconstitution inflammatory syndrome (IRIS)
○ Caused by inflammatory response to pre-existing infectious process

■ Worsening of pre-existing infectious process (paradoxical IRIS)
■ Revelation of previously unrecognized pre-existing infection (unmasking IRIS)
■ Usually occurs within 1 week to multiple months of ART initiation in patient with 

low pre-treatment CD4 cell count ( < 100 cells/µL)
■ Typically continue ART while treating opportunistic infection
■ May use NSAIDs or glucocorticoids for inflammatory symptoms



Management

● Viral load should become undetectable within 8-24 weeks of ART initiation 
● CD4 cell count may take several months to recover

○ May never demonstrate full recovery
● Monitor viral load 

○ Entry into care
○ ART initiation or modification
○ Every 4-8 weeks after ART until viral load < 50 copies/mL
○ Every 3-6 months once viral load < 50 copies/mL
○ Every 6 months for adherent patient with consistently suppressed viral load and stable 

immunologic status for > 1 year
● Monitor CD4 cell count 

○ Entry into care
○ ART initiation or modification
○ If CD4 cell count < 300 cells/µL, every 3 months
○ During first 2 years of ART, every 6 months if CD4 cell count > 300 cells/µL
○ After first 2 years of ART, every 12 months cells/µL if CD4 cell count 300-500 cells/µL and 

optional if > 500 cells/µL



Prophylaxis Against Opportunistic Infections

● Pneumocystis jirovecii
○ CD4 cell count < 200 cells/µL
○ TMP-SMX DS (160 mg - 800 mg) or SS (80 mg - 400 mg) once daily

● Toxoplasmosis
○ CD4 cell count < 100 cells/µL
○ TMP-SMX DS (160 mg - 800 mg) once daily

● Mycobacterium avium complex
○ CD4 cell count < 50 cells/µL and not receiving ART

■ No longer recommended in patient starting ART
○ Azithromycin 1200 mg once weekly or 600 mg twice weekly OR

clarithromycin 500 mg twice daily 
● Latent tuberculosis

○ TST > 5 mm or IGRA positive
○ Isoniazid plus rifapentine once weekly x 3 months OR

isoniazid plus rifampin once daily x 3 months



Vaccinations

● Influenza
○ Annually

● Tdap
○ One dose Tdap, then Td or Tdap booster 

every 10 years
● COVID-19

○ Recommended
● MMR

○ CD4 cell count >  200 cells/µL or > 15%
■ One or two doses in individuals 

without immunity
○ CD4 cell count < 200 cells/µL or < 15%

■ Contraindicated
● Herpes zoster

○ Two doses at age > 19 years
● Varicella

○ CD4 cell count >  200 cells/µL or > 15%
■ Consider if no evidence of immunity

○ CD4 cell count < 200 cells /µL or < 15%
■ Contraindicated

● HPV
○ Three doses through age 26 years

● Pneumococcal 
○ Recommended

● Hepatitis A
○ Recommended

● Hepatitis B
○ Recommended

● Meningococcal conjugate
○ Two doses of quadrivalent vaccine against 

serogroups A, C, W, and Y

● Mpox
○ Two doses recommended if potential for 

monkeypox exposure or if requested

● RSV
○ Recommended



Pre-Exposure Prophylaxis (PrEP)

● ART effective as preventative measure
● Individuals at high risk of acquiring HIV should be considered
● Sexually active adults

○ Vaginal or anal sex within past 6 months PLUS
■ HIV positive sexual partner, especially if unknown or detectable viral load
■ Inconsistent or absent condom use
■ Bacterial STI within past 6 months

● Individuals who use injection drugs
○ Shared use of equipment

● High-risk groups
○ Individuals who engage in transactional sex
○ Individuals who are trafficked for sex work
○ Individuals who identify as transgender 
○ Males who have sexual intercourse with males



Pre-Exposure Prophylaxis (PrEP)

● Medications
○ Emtricitabine AND tenofovir disoproxil fumarate

■ Oral administration
■ Once-daily 
■ On-demand

○ Emtricitabine AND tenofovir alafenamide
■ Oral administration
■ Once-daily 
■ Not recommended in individuals whose primary risk is vaginal receptive intercourse or 

injection drug use
○ Cabotegravir 

■ Once-every-two-month injectable agent
■ Not recommended in individuals whose primary risk is injection drug use



Post-Exposure Prophylaxis (PEP)

● If exposure to potentially infectious substance (blood; tissue; CSF; semen; 
vaginal secretions; pleural, peritoneal, synovial, or amniotic fluids) AND 
exposure percutaneous or along non-intact skin or mucous membrane AND
source HIV positive or suspected, then proceed with PEP therapy

● Initiate within 72 hours
● 4-week course of 3 ART medications

○ CrCl > 30 mL/min
■ Emtricitabine AND tenofovir alafenamide AND dolutegravir or raltegravir
■ Emtricitabine AND tenofovir alafenamide AND darunavir AND ritonavir

○ CrCl < 30 mL/min
■ Emtricitabine AND tenofovir disoproxil fumarate AND dolutegravir or raltegravir
■ Zidovudine AND lamivudine AND darunavir AND ritonavir

○ Pregnancy or women of child-bearing age not on contraception
■ Emtricitabine AND tenofovir disoproxil fumarate AND raltegravir or combination of 

darunavir AND ritonavir



Management

● Research underway for vaccine
○ Based on “broadly neutralizing antibodies”
○ Capable of targeting many forms of virus 



HIV Testing and Reporting in North Carolina

● HIV testing requires informed consent
● Confirmed and suspected HIV cases must be reported 

to local health department



Resources

● ACP MKSAP, Infectious Disease, HIV/AIDS
● https://ahead.hiv.gov (comprehensive utilization)
● https://amfar.org (general review)
● https://canfar.com (general review)
● https://cdc.gov/hiv  (comprehensive utilization)
● https://epi.dph.ncdhhs.gov/cd/diseases/hiv (comprehensive utilization)
● https://emedicine.medscape.com/article/211316
● https://guides.library.harvard.edu/public-health/HIV-AIDS
● https://hiv.gov (comprehensive utilization)
● https://hivinfo.nih.gov  (general review)
● https://journals.lww.com/aidsonline/abstract/2008/01020/survival_following_hiv_infection_of_a_cohort.11.aspx
● https://nejm.org/doi/full/10.1056/NEJM199302043280508?casa_token=3jLwCvuM8KoAAAAA%3ABFCvvEDor0fzz5OuytqekKx6In1qU

DdzU_HHPIFxMxlDvwi9UmjYhfuKYK4ULOPudUyfewYEUmZ4-klA 
● https://pmc.ncbi.nlm.nih.gov/articles/PMC2732167/
● https://pmc.ncbi.nlm.nih.gov/articles/PMC3234451/
● https://pmc.ncbi.nlm.nih.gov/articles/PMC3708188/
● https://www.npr.org/sections/goats-and-soda/2025/06/10/g-s1-71561/hiv-vaccine-trump-cuts
● https://stanfordhealthcare.org/medical-conditions/sexual-and-reproductive-health/hiv-aids/symptoms.html
● Sanford Guide, Antimicrobial Therapy, HIV and PrEP

https://www.google.com/url?q=https://ahead.hiv.gov/&sa=D&source=editors&ust=1750190462951401&usg=AOvVaw0moOyIWSY2uDgRxU-CScie
https://www.google.com/url?q=https://ahead.hiv.gov/&sa=D&source=editors&ust=1750190462951656&usg=AOvVaw3cN22m7HXj7PygDG5xgZj_
https://www.google.com/url?q=https://guides.library.harvard.edu/public-health/HIV-AIDS&sa=D&source=editors&ust=1750190462952288&usg=AOvVaw3q9V081Mt8gHpC4ehrDdb9
https://www.google.com/url?q=https://journals.lww.com/aidsonline/abstract/2008/01020/survival_following_hiv_infection_of_a_cohort.11.aspx&sa=D&source=editors&ust=1750190462952706&usg=AOvVaw3vm7GM1XP1r_QGixL5fxro
https://www.google.com/url?q=https://www.nejm.org/doi/full/10.1056/NEJM199302043280508?casa_token%3D3jLwCvuM8KoAAAAA%253ABFCvvEDor0fzz5OuytqekKx6In1qUDdzU_HHPIFxMxlDvwi9UmjYhfuKYK4ULOPudUyfewYEUmZ4-klA&sa=D&source=editors&ust=1750190462952974&usg=AOvVaw0keZZvsFRKNOeqFAezw5em
https://www.google.com/url?q=https://www.nejm.org/doi/full/10.1056/NEJM199302043280508?casa_token%3D3jLwCvuM8KoAAAAA%253ABFCvvEDor0fzz5OuytqekKx6In1qUDdzU_HHPIFxMxlDvwi9UmjYhfuKYK4ULOPudUyfewYEUmZ4-klA&sa=D&source=editors&ust=1750190462953144&usg=AOvVaw3X-d0HKp52fpVWhlXHpOXf
https://www.google.com/url?q=https://pmc.ncbi.nlm.nih.gov/articles/PMC2732167/&sa=D&source=editors&ust=1750190462953294&usg=AOvVaw2vG_zIhzgaQBg5mXUFHDMP
https://www.google.com/url?q=https://pmc.ncbi.nlm.nih.gov/articles/PMC3234451/&sa=D&source=editors&ust=1750190462953443&usg=AOvVaw3LjQdp7bCAqLLR9WKqH3Ud
https://www.google.com/url?q=https://stanfordhealthcare.org/medical-conditions/sexual-and-reproductive-health/hiv-aids/symptoms.html&sa=D&source=editors&ust=1750190462953743&usg=AOvVaw3NvIkHbjMOWhaUKVRgDv9_

