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OVERVIEW

Introduction
Delavirdine is a nonnucleoside reverse transcriptase inhibitor used in combination with other agents in the 
therapy of human immunodeficiency virus (HIV) infection and the acquired immunodeficiency syndrome 
(AIDS). Delavirdine is associated with a low rate of transient serum aminotransferase elevations during therapy 
and is a rare cause of clinically apparent acute liver injury.

Background
Delavirdine (del a' vir deen) is an antiretroviral agent that acts by noncompetitive binding to and inhibition of 
the HIV reverse transcriptase. Delavirdine is a nonnucleoside reverse transcriptase inhibitor and is similar to 
nevirapine, efavirenz, etravirine and rilpivirine in its mechanism of action, but shares minimal structural 
features with the other antiviral agents in this class. Delavirdine in combination with other antiretroviral agents 
lowers HIV RNA levels and delays onset of AIDS related complications. Delavirdine was approved by the FDA 
in 1998 and current indications are for the treatment of HIV infection in combination with other HIV 
medications. Delavirdine is available under the brand name Rescriptor in tablets of 100 and 200 mg. The 
recommended dose of delavirdine is 400 mg orally three times daily. Because of its requirement for thrice daily 
dosing, delavirdine is not widely used. Common side effects include fatigue, dizziness, headache, and skin 
rashes.

Hepatotoxicity
Serum aminotransferase elevations occur in 25% or more of patients on delavirdine therapy, but rise above 5 
times the upper limit of normal in 4% or less; this rate is higher in patients who have chronic hepatitis C 
coinfection. Clinically apparent hepatotoxicity due to delavirdine must be rare, as individual case reports of 
hepatitis or jaundice have not been published. Nevertheless, cases of hepatitis, jaundice and hepatic failure have 
been reported to the sponsor and are mentioned in the product label. The liver injury may be immunoallergic 
and similar in pattern to that attributed to nevirapine and efavirenz. In immunoallergic hepatitis due to 
nonnucleoside reverse transcriptase inhibitors, injury usually arises within 1 to 8 weeks of starting therapy. Signs 
of hypersensitivity are common including rash, fever, and eosinophilia and sometimes facial edema, 
lymphadenoapthy and lymphocytosis. The serum enzyme pattern can be cholestatic, hepatocellular or mixed. 
Recovery is rapid upon stopping therapy.

Likelihood score: E* (unproven but suspected cause of clinically apparent liver injury).



Mechanism of Injury
Hepatotoxicity from delavirdine is rare, but is likely due to hypersensitivity. Delavirdine is a substrate for and an 
inhibitor of the cytochrome P450 enzyme, CYP 3A4 and can cause significant drug-drug interactions.

Outcome and Management
The severity of the liver injury due to delavirdine can range from mild and transient enzyme elevations to acute 
hepatitis with jaundice. Description of cases with acute liver failure leading to liver transplantation or death have 
not been reported in association with delavirdine. In immunoallergic forms of acute liver injury, rechallenge may 
lead to recurrence and should be avoided. Despite the similarity in causing immunoallergic hepatitis, there does 
not seem to be cross sensitivity to the hepatic injury with nevirapine or other nonnucleoside reverse 
transcriptase inhibitors, although there may be cross reactivity in occurrence of rash.

Drug Class: Antiviral Agents, Antiretroviral Agents

Other Drugs in the Subclass, Nonnucleoside Reverse Transcriptase Inhibitors: Doravirine, Efavirenz, Etravirine, 
Nevirapine, Rilpivirine
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Núñez M. Hepatotoxicity of antiviral agents. In, Kaplowitz N, DeLeve LD, eds. Drug-induced liver disease. 3rd 
ed. Amsterdam: Elsevier, 2013, pp. 505-18.

(Review of hepatotoxicity of antiviral agents; delavirdine is listed as possibly causing hypersensivity reactions with 
hepatic dysfunction and significant elevations in serum enzymes in ~6% of patients).

Flexner C. Antiretroviral agents and treatment of HIV infection. In, Brunton LL, Chabner BA, Knollman BC, 
eds. Goodman & Gilman’s the pharmacological basis of therapeutics. 12th ed. New York: McGraw-Hill, 2011, 
pp. 1623-64.

(Textbook of pharmacology and therapeutics).
http://aidsinfo.nih.gov/guidelines.

(Regularly updated guidelines on therapy of HIV infection in adults, adolescents and children).
Davey RT Jr, Chaitt DG, Reed GF, Freimuth WW, Herpin BR, Metcalf JA, Eastman PS, et al. Randomized, 

controlled phase I/II, trial of combination therapy with delavirdine (U-90152S) and conventional 
nucleosides in human immunodeficiency virus type 1-infected patients. Antimicrob Agents Chemother 
1996; 40: 1657-64. PubMed PMID: 8807058.

(Phase 2 trial of delavirdine in 85 patients with HIV infection receiving 1 or 2 other agents; rash arose in 44%, 
mildly pruritic, often confluent arising after 2-18 days, resolving even with continuation; AST elevations 
occurred in 63-80% of patients, but rose above 5 times ULN in only 5 [6%]; no mention of hepatitis).

Freimuth WW. Delavirdine mesylate, a potent non-nucleoside HIV-1 reverse transcriptase inhibitor. Adv Exp 
Med Biol 1996; 394: 279-89. PubMed PMID: 8815692.

(Review of delavirdine, a second generation nonnucleoside reverse transcriptase inhibitor; active in vitro and 
synergistic with other antiretrovirals; some cross resistance with nevirapine resistant mutations, considerable 
variability in plasma levels, perhaps due to P450 CYP 3A interactions inhibiting its own metabolism; adverse 
events include skin rash [38-44%], headache [24%], nausea [15%] and fatigue [14%]. Rash typically occurs 
between days 7 and 15 and can resolve despite continuation; no discussion of hepatic side effects).

Havlir DV, Lange JM. New antiretrovirals and new combinations. AIDS 1998; 12 Suppl A: S165-74. PubMed 
PMID: 9632999.

(Review of new agents, including nelfinavir, nevirapine, delaviridine, efavirenz and abacavir; most significant 
toxicities discussed include diarrhea for nelfinavir, rash and hepatitis for nevirapine, rash for delavirdine).

Been-Tiktak AM, Boucher CA, Brun-Vezinet F, Joly V, Mulder JW, Jost J, Cooper DA, et al. Efficacy and safety of 
combination therapy with delavirdine and zidovudine: a European/ Australian phase II trial. Int J 
Antimicrob Agents 1999; 11: 13-21. PubMed PMID: 10075273.

(89 patients with HIV infection on zidovudine were randomized to receive placebo or 3 doses of delavirdine for 12 
weeks with open label continuation beyond; skin rash occurred in 52% leading to withdrawal in 21%; ALT 
elevations >5 times normal in 2%).

Mills G, Morgan J, Hales G, Smith D. Acute hypersensitivity with delavirdine. Antivir Ther 1999; 4: 51. PubMed 
PMID: 10682129.

(30 year old man with HIV infection developed progressively confluent rash within 3 days of starting regimen 
including delavirdine; stopping one week later led to rapid improvement, but rechallenge caused anaphylactic 
reaction within 3 hours and recurrent rash; no liver test results reported).

Friedland GH, Pollard R, Griffith B, Hughes M, Morse G, Bassett R, Freimuth W, et al. Efficacy and safety of 
delavirdine mesylate with zidovudine and didanosine compared with two-drug combinations of these agents 
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in persons with HIV disease with CD4 counts of 100 to 500 cells/mm3 (ACTG 261). ACTG 261 Team. J 
Acquir Immune Defic Syndr 1999; 21: 281-92. PubMed PMID: 10428106.

(Phase 2 trial of delavirdine with either zidovudine or didanosine or both in 549 patients with HIV infection for up 
to 48 weeks; side effects of skin rash [23-33%] and gastrointestinal complaints were more frequent with 
delavirdine treatment; no mention of ALT abnormalities).

Sulkowski MS, Thomas DL, Chaisson RE, Moore RD. Hepatotoxicity associated with antiretroviral therapy in 
adults infected with human immunodeficiency virus and the role of hepatitis C or B virus infection. JAMA 
2000; 283: 74-80. PubMed PMID: 10632283.

(Among 298 patients with HIV infection, ALT elevations above 5 times ULN occurred in 10.4% per year during 
antiretroviral treatment; factors associated with ALT elevations included ritonavir [27.3%] and coinfection with 
either HCV or HBV; ALT with bilirubin elevations occurred in 3 patients; 2 on indinavir and all 3 with 
coinfection).

Velasco M, Guijarro C. Elevated liver enzymes following initiation of antiretroviral therapy. JAMA 2000; 283: 
2526-7. PubMed PMID: 10815112.

(Letter in response to Sulkowski et al. [JAMA 2000] pointing out that antiretroviral therapy can cause immune 
reconstitution and flares of hepatitis B or C, which may be misdiagnosed as hepatotoxicity).

Sulkowski MS, Thomas DL, Chaisson RE, Moore RD. Elevated liver enzymes following initiation of 
antiretroviral therapy JAMA 2000; 283: 2526-7. PubMed PMID: 10815113.

(Reply to Velasco and Guijarro pointing at that the majority of the ALT elevations described could not be attributed 
to immune reconstitution).

Scott LJ, Perry CM. Delavirdine: a review of its use in HIV infection. Drugs 2000; 60: 1411-44. PubMed PMID: 
11152019.

(Review of structure, mechanism of action, pharmacology, in vitro and in vivo activity, clinical efficacy, antiviral 
resistance and tolerability of delavirdine; rash occurs in 18-50% of patients, usually within 7-15 days of starting, 
requiring discontinuation in only 15% of cases, resolving rapidly, rarely severe, but Stevens-Johnson syndrome 
has been reported; analysis of 8 trials suggests that liver toxicity is no higher with delavirdine than comparative 
agents; hepatitis in 0.24% and liver failure in 0.11% of 5330 patients).

Gangar M, Arias G, O'Brien JG, Kemper CA. Frequency of cutaneous reactions on rechallenge with nevirapine 
and delavirdine. Ann Pharmacother 2000; 34: 839-42. PubMed PMID: 10928391.

(Retrospective review of 89 patients with HIV infection on either nevirapine or delavirdine; skin rash arose in 40% 
of delavirdine vs 36% of nevirapine recipients; cross reactivity frequent; no mention of hepatotoxicity).

Reisler K. High hepatotoxicity rate seen among HAART patients. AIDS Alert 2001; 16: 118-9. PubMed PMID: 
11547496.

(News report on abstract: study of 10,011 patients in 21 clinical trials with HIV infection, showing that ALT 
elevations above 5 times normal occur in 6.2% of patients on highly active antiretroviral therapy; 10.8% with 
efavirenz, 8.9% with nevirapine and 3.6% with delavirdine in short term studies).

Palmon R, Koo BC, Shoultz DA, Dieterich DT. Lack of hepatotoxicity associated with nonnucleoside reverse 
transcriptase inhibitors. J Acquir Immune Defic Syndr 2002; 29: 340-5. PubMed PMID: 11917237.

(Retrospective analysis of 272 patients [40 on delavirdine] who received nonnucleoside reverse transcriptase 
inhibitors for HIV infection; ~30% on delavirdine developed an ALT elevation, but none had ALT elevations 
above 5 times normal; frequency of follow up was not defined. Literature review cites that 3.8-6.7% of patients 
on delavirdine had ALT elevations above 5 times normal).
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Dybul M, Fauci AS, Bartlett JG, Kaplan JE, Pau AK; Panel on Clinical Practices for the Treatment of HIV. 
Guidelines for using antiretroviral agents among HIV-infected adults and adolescents. Recommendations of 
the Panel on Clinical Practices for Treatment of HIV. MMWR Recomm Rep 2002; 51 (RR-7): 1-55. PubMed 
PMID: 12027060.

(Recommendations on use of antiretroviral agents for HIV infection including indications, efficacy, need for 
monitoring and side effects including hepatotoxicity).

Kontorinis N, Dieterich D. Hepatotoxicity of antiretroviral therapy. AIDS Rev 2003; 5: 36-43. PubMed PMID: 
12875106.

(Review and definition of hepatotoxicity in antiretroviral studies; grade 1=1.5-3, grade 2=3.1-5, grade 3=5.1-10 
and grade 4=>10 times ULN or baseline ALT values).

Ogedegbe AO, Sulkowski MS. Antiretroviral-associated liver injury. Clin Liver Dis 2003; 7: 475-99. PubMed 
PMID: 12879995.

(Review of hepatotoxicity of antiretrovirals; ALT elevations above 5 times ULN reported in 7% with zidovudine, 
16% didanosine, 9-13% stavudine, <1% lamivudine, tenofovir and abacavir, 3-10% protease inhibitors, 10% 
nevirapine and 8% efavirenz; recommends monitoring at 4 weeks and then every 12 weeks, monitoring more 
closely if ALT levels are elevated and stopping if ALT levels are above 10 times ULN or if symptoms of liver 
injury are present).

Ofotokun I, Pomeroy C. Sex differences in adverse reactions to antiretroviral drugs. Top HIV Med 2003; 11: 
55-9. PubMed PMID: 12717043.

(Review of sex differences in adverse events; higher frequency of mitochondrial toxicity and hypersensitivity in 
women than men).

Dieterich DT, Robinson PA, Love J, Stern JO. Drug-induced liver injury associated with the use of 
nonnucleoside reverse-transcriptase inhibitors. Clin Infect Dis 2004; 38 Suppl 2: S80-9. PubMed PMID: 
14986279.

(Review of hepatotoxicity of nonnucleoside reverse transcriptase inhibitors; rate of ALT elevations above 5 times 
ULN is ~6% at 6 weeks, but thereafter is similar in nevirapine and placebo recipients raising questions regarding 
the causality of late elevations; in metaanalysis of 21 studies, ALT elevations above 5 times normal occurred in 
10.8% on efavirenz, 8.9% on nevirapine and only 3.6% on delaviridine; about half of elevations associated with 
symptoms).

Te HS. Cholestasis in HIV-infected patients. Clin Liver Dis 2004; 8: 213-28, viii-ix. PubMed PMID: 15062202.

(Review of causes of cholestasis in HIV infected patients, including cholestasis caused by nonnucleoside reverse 
transcriptase inhibitors).

Abrescia N, D’Abbraccio M, Figoni M, Busto A, Maddaloni A, De Marco M. Hepatotoxicity of antiretroviral 
drugs. Curr Pharm Des 2005; 11: 3697-710. PubMed PMID: 16305505.

(Review of hepatotoxicity of antiretrovirals; major syndrome with nonnucleoside reverse transcriptase inhibitors is 
hypersensitivity).

Núñez M, Soriano V. Hepatotoxicity of antiretrovirals: incidence, mechanisms and management. Drug Saf 2005; 
28: 53-66. PubMed PMID: 15649105.

(Review of liver toxicity of antiretrovirals).
Torti C, Lapadula G, Casari S, Puoti M, Nelson M, Quiros-Roldan E, Bella D, et al.; EPOKA-MASTER Study 

Group. Incidence and risk factors for liver enzyme elevation during highly active antiretroviral therapy in 
HIV-HCV co-infected patients: results from the Italian EPOKA-MASTER Cohort. BMC Infect Dis 2005; 5: 
58. PubMed PMID: 16018804.
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(Among 1038 HIV-HCV coinfected patients starting antiretroviral therapy, the risk of ALT elevations above 5 times 
ULN was 17.1/100 patient years in treatment naïve and 8.2 in treatment experienced groups; risk factors being 
baseline ALT levels and use of nonnucleoside reverse transcriptase inhibitors).

Bourlière M, Duclos-Vallée JC, Pol S. [Liver and antiretrovirals: hepatotoxicity, steatosis and monitoring of 
patients with liver disease] Gastroenterol Clin Biol 2007; 31: 895-905. French. PubMed PMID: 18166875.

(Review of hepatotoxicity of antiretrovirals in French discussing patterns of hypersensitivity [nevirapine and 
abacavir], mitochondrial toxicity [zalcitabine, didanosine, stavudine and zidovudine], steatohepatitis [protease 
inhibitors with lipodystrophy], immune restoration [in patients with HIV-HBV or –HCV coinfection]; 
recommendations for management focusing on prevention and monitoring).

Labarga P, Soriano V, Vispo ME, Pinilla J, Martin-Carbonero L, Castellares C, Casado R, et al. Hepatotoxicity of 
antiretroviral drugs is reduced after successful treatment of chronic hepatitis C in HIV-infected patients. J 
Infect Dis 2007; 196: 670-6. PubMed PMID: 17674307.

(Among 133 patients with HIV-HCV coinfection who were treated with interferon or peginterferon, 33% had a 
sustained response and subsequent yearly rate of hepatic events was higher among nonresponders [12.9%] than 
responders [3.1%]; also more common with receipt of di-deoxynucleosides).

Jain MK. Drug-induced liver injury associated with HIV medications. Clin Liver Dis 2007; 11: 615-39, vii-viii. 
PubMed PMID: 17723923.

(Review of hepatotoxicity of antiretroviral medications; ALT elevations occur in 2-18% of patients, but often resolve 
spontaneously even without dose modification; classes of injury include hypersensitivity [nevirapine, efavirenz, 
abacavir], mitochondrial injury [stavudine, didanosine, zidovudine], flares of hepatitis B [lamivudine, 
emtricitabine, tenofovir], flares of hepatitis C [any potent regimen], idiosyncratic injury [ritonavir, nevirapine, 
efavirenz], cholestatic hepatitis [many agents]).

Esser S, Helbig D, Hillen U, Dissemond J, Grabbe S. Side effects of HIV therapy. J Dtsch Dermatol Ges 2007; 5: 
745-54. PubMed PMID: 17760894.

(Review of side effects of antiretroviral agents focusing on immune reconstitution syndrome, lipodystrophy, 
cutaneous skin reactions, hypersensitivity reactions [abacavir, nevirapine], hyperbilirubinemia [indinavir, 
atazanavir], local reactions [enfuvirtide], and hyperpigmentation [zidovudine, emtricitabine]).

Rivero A, Mira JA, Pineda JA. Liver toxicity induced by non-nucleoside reverse transcriptase inhibitors. J 
Antimicrob Chemother 2007; 59: 342-6. PubMed PMID: 17255142.

(Review of liver toxicity of nevirapine and efavirenz, ALT elevations above 5 times ULN reported in 1-8% of 
efavirenz compared to 4-16% of nevirapine recipients; no mention of delavirdine).

Mussi-Pinhata MM, Rego MA, Freimanis L, Kakehasi FM, Machado DM, Cardoso EM, Read JS; NISDI 
Perinatal Protocol Study Group. Maternal antiretrovirals and hepatic enzyme, hematologic abnormalities 
among human immunodeficiency virus type 1-uninfected infants: the NISDI perinatal study. Pediatr Infect 
Dis J 2007; 26: 1032-7. PubMed PMID: 17984811.

(Liver enzyme elevations in newborns of HIV infected mothers on various antiretroviral regimens; infants whose 
mothers received protease inhibitors were more likely to have ALT elevations [odds ratio 1.9], similarly for 
nonnucleoside reverse transcriptase inhibitors [odds ratio 2.4]; most elevations were mild and self-limited).

Bae WH, Wester C, Smeaton LM, Shapiro RL, Lockman S, Onyait K, Thior I, et al. Hematologic and hepatic 
toxicities associated with antenatal and postnatal exposure to maternal highly active antiretroviral therapy 
among infants. AIDS 2008; 22: 1633-40. PubMed PMID: 18670224.

6 LiverTox

https://www.ncbi.nlm.nih.gov/pubmed/18166875
https://www.ncbi.nlm.nih.gov/pubmed/17674307
https://www.ncbi.nlm.nih.gov/pubmed/17723923
https://www.ncbi.nlm.nih.gov/pubmed/17760894
https://www.ncbi.nlm.nih.gov/pubmed/17255142
https://www.ncbi.nlm.nih.gov/pubmed/17984811
https://www.ncbi.nlm.nih.gov/pubmed/18670224


(Prospective monitoring found that only 1 of 69 infants born to antiretroviral treated mothers and none of 109 
infants born to drug therapy unexposed mothers with HIV infection developed ALT elevations above 5 times 
ULN during the first 7 months of life).

Soriano V, Puoti M, Garcia-Gascó P, Rockstroh JK, Benhamou Y, Barreiro P, McGovern B. Antiretroviral drugs 
and liver injury. AIDS 2008; 22: 1-13. PubMed PMID: 18090386.

(Review of hepatotoxicity of antiretroviral drugs with recommendations on management, recommends stopping 
therapy if symptoms arise, with overt jaundice [direct bilirubin], evidence of mitochondrial toxicity, ALT above 
10 times ULN, ALT at lower levels if newly marketed agent; problematic agents include didanosine, stavudine 
and zidovudine; nevirapine and efavirenz, full dose ritonavir and tipranavir).

Hammer SM, Eron JJ Jr, Reiss P, Schooley RT, Thompson MA, Walmsley S, Cahn P, et al.; International AIDS 
Society-USA. Antiretroviral treatment of adult HIV infection: 2008 recommendations of the International 
AIDS Society-USA panel. JAMA 2008; 300: 555-70. PubMed PMID: 18677028.

(Recommendations on use of antiviral therapy in adults with HIV infection including use of recently approved 
agents: raltegravir, maraviroc and etravirine).

Usach I, Melis V, Peris JE. Non-nucleoside reverse transcriptase inhibitors: a review on pharmacokinetics, 
pharmacodynamics, safety and tolerability. J Int AIDS Soc 2013; 16: 1-14. PubMed PMID: 24008177.

(Review of nonnucleoside reverse transcriptase inhibitors mentions that delavirdine has extensive hepatic 
metabolism and its major side effect is skin rash, which is usually transient, but can be severe and lead to 
Stevens Johnson syndrome; no discussion of hepatotoxicity or ALT elevations).

Chalasani N, Bonkovsky HL, Fontana R, Lee W, Stolz A, Talwalkar J, Reddy KR, et al.; United States Drug 
Induced Liver Injury Network. Features and outcomes of 899 patients with drug-induced liver injury: The 
DILIN Prospective Study. Gastroenterology 2015; 148: 1340-52.e7. PubMed PMID: 25754159.

(Among 899 cases of drug induced liver injury enrolled in a US prospective study between 2004 and 2013, 12 cases 
[1.3%] were attributed to antiretroviral medications, inluding 5 due to non-nucleoside reverse transcriptase 
inhibitors such as nevirapine [2], efavirenz [2] and etravirine [1], but not delavirdine).
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