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A 36-year-old woman with HIV comes to the office for evaluation of increased viral load. The patient 

tested positive for HIV 4 years ago during a screening test performed after an episode of gonococcal 

urethritis. Her initial CD4 cell count was 420/mm 3 and viral load (plasma HIV RNA) was 150,000 

copies/ml. Since diagnosis, she has been taking antiretroviral therapy but occasionally forgets to 

take it. A routine test performed a month ago revealed that her viral load had increased, and a 

repeat test showed similar results. Genotypic resistance analysis reveals viral isolates that are 

resistant to nevirapine. Which of the following agents in the patient's treatment regimen most likely 

contributed to this finding? 

0 A.Abacavir (9%) 

0 B.Darunavir (9%) 

0 C.Dolutegravir (4%) 

✓O D.Efavirenz (66%) 

0 E.Tenofovir (10%) 
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Mechanism of action of HIV antiretroviral medications 

Class Example(s) Mechanism of action 

Tenofovir, emtricitabine, Inhibits HIV DNA synthesis from RNA template by 

NRTI lamivudine, abacavir, terminating DNA chain elongation 

zidovudine • NRTI: Competitive nucleoside/nucleotide RT 

inhibitor 

NNRTI Efavirenz, nevirapine • NNRTI: Allosteric RT inhibitor 

Pl 
Atazanavir, darunavir, 

Inhibits HIV polyprotein cleavage 
indinavir, ritonavir 

lntegrase 
Dolutegravir, raltegravir Inhibits HIV DNA integration into host genome 

inhibitor 

Fusion Inhibits HIV fusion with target cell membrane by 
Enfuvirtide 

inhibitor binding to HIV gp41 

CCRS 
Inhibits HIV entry by blocking the HIV 

Maraviroc gp120 allosteric interaction with CCRS (tropism 
antagonist 

testing required) 

CCRS = chemokine (C-C motif) receptor 5; NNRTI = non-nucleoside reverse transcriptase inhibitor; 

NRTI = nucleoside/nucleotide reverse transcriptase inhibitor; Pl = protease inhibitor; RT = reverse 

transcriptase. 

Nevirapine is a nonnucleoside reverse transcriptase inhibitor (NNRTI} that directly binds to 

reverse transcriptase and inhibits its function. HIV reverse transcriptase converts the HIV RNA 

genome into complementary double-stranded DNA (cDNA). When NNRTls bind to reverse 

transcriptase, the shape of the enzyme is altered, and it is unable to add new nucleotides to the 

growing cDNA strand. This stops viral replication. 

Point mutation in the reverse transcriptase region of the HIV pol gene (which encodes HIV viral 

protease, integrase, and reverse transcriptase) is the typical mechanism by which HIV develops 

resistance to NNRTls. Point mutations that confer resistance against one NNRTI can sometimes 

confer cross-resistance against other NNRTls. Therefore, this patient who has evidence of HIV 

resistance to the NNRTI nevirapine was mostly likely inconsistency taking another NNRTI such as 

efavirenz. 

(Choices A and E) Nucleoside reverse transcriptase inhibitors (NRTls) are nucleoside (eg, 

abacavir) or nucleotide (eg, tenofovir) analogues that do not have a 3'-hydroxyl group. They are 

integrated into the growing cDNA chain by reverse transcriptase, which results in chain termination. 

Cross-resistance does not typically occur between NRTls and NNRTls as they inhibit reverse 

transcriptase through different mechanisms. 

(Choices Band C) Mutations in the pol gene that result in NNRTI resistance do not usually cause 

resistance to HIV medications that target other products of the pol gene (eg, protease, integrase). 

Darunavir is a protease inhibitor that prevents the HIV protease enzyme from cleaving polyprotein 

products of the gag and pol gene into functional protein subunits; protease inhibitors end in "navir." 

Dolutegravir is an integrase inhibitor that prevents the HIV integrase enzyme from incorporating viral 

cDNA into the host chromosome; integrase inhibitors end in "gravir." 

Educational objective: 

Nonnucleoside reverse transcriptase inhibitors (NNRTls) directly bind to reverse transcriptase and 

alter its shape, which inhibits its function. Point mutations in the reverse transcriptase region of the 

HIV pol gene can confer resistance to multiple NNRTls. Such mutations are unlikely to affect other 

pol gene enzymatic products, such as protease and integrase, and are unlikely to cause resistance 

to nucleoside reverse transcriptase inhibitors, which block the function of reverse transcriptase by a 

different mechanism. 
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