
Abnormal Liver Tests in 

People with HIV

Dr. Raj Gandhi

Massachusetts General Hospital

Harvard Medical School



Outline 

ÅEvaluation of chronically elevated transaminases

ÅEvaluation of acutely elevated transaminases 

(acute hepatitis)

ÅEvaluation of newly elevated alkaline 

phosphatase

ÅBonus mystery case!



Liver tests

ÅAminotransferases: 

ïIndicators of hepatocellular injury; elevated in 

hepatitis

ïAlso present in other tissues; elevated after 

hemolysis, exercise, muscle or cardiac injury

ïTend to be higher in men, those with greater 

muscle mass

ïALT levels more specific indicator of liver 

injury than AST

Kwo PY, Am J Gastro, 2017 



Liver tests

ÅAlkaline phosphatase (AP)

ïFound in liver, bone, intestine

ïElevated levels of liver AP: cholestasis or infiltrative 

hepatic process

ÅGamma-glutamyl transpeptidase (GGTP)

ïElevated: cholestasis, infiltrative process, but non-

specific (increased with alcohol use, renal failure)

ïGiven lack of specificity, should not be used as a 

screening test in absence of other abnormal LFTs

ÅBilirubin: measures ability to detoxify metabolites, 

transport organic anions into bile

ÅAlbumin, PT: tests of liverôs synthetic function
Kwo PY, Am J Gastro, 2017 



Case 

ÅMiddle-aged HIV+ M. CD4 count 50; VL >750,000.  

ÅStarted on TDF/FTC/EFV.  

ÅVL undetectable; CD4 cell count increased to 760

ÅOver the next 3 years, he gained 50 kg: his weight 

increased to 143 kg (body mass index, BMI 49)

ÅDeveloped glucose intolerance

ÅALT, AST became persistently elevated: ALT 97, 

AST 89.  AP 125, Bili 0.3 

ÅPlatelets fell to 75 K. Noted to have splenomegaly



Outline 

ÅEvaluation of chronically (>6 mo.) elevated 

transaminases

ÅEvaluation of acutely elevated transaminases 

(acute hepatitis)

ÅEvaluation of elevated alkaline phosphatase

ÅBonus mystery case!



Causes of Chronically Elevated 

Aminotransferases

Pratt DS and Kaplan MM, NEJM, 2000

ÅHepatic causes

ïAlcohol abuse

ïMedication

ïChronic HBV or HCV

ïSteatosis and non-alcoholic 

steatohepatitis

ïAutoimmune hepatitis 

ïHemochromatosis

ïWilson s disease (in <40yo)

ïAlpha-1 antitrypsin deficiency

ÅNon-hepatic causes

ïMuscle diseases

ïStrenuous 

exercise

ïCeliac  sprue

ïThyroid disease

ïAnorexia nervosa



Transaminase Elevation in People 

with HIV

Cai J et al, Journal of AIDS, 2019



Transaminase Elevation in People 

with HIV

Cai J et al, Journal of AIDS, 2019
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ïReview meds, supplements

ïAssess for alcohol use

Clue: AST:ALT Ó 2:1; AST usually <300

ïTest for viral hepatitis (B, C)

ï(Consider hemochromatosis: 
Fe/TIBC > 0.45)

ïFatty liver disease: ultrasound

Clue: ALT, AST<4x ULN. AST:ALT<1

Elevated transaminases

Pratt D, Kaplan M, NEJM, 

2000; 

AGA Position Statement, 

Gastroenterology, 2002



Case 

ÅHIV+ M, body mass 

index 49

ÅALT, AST persistently 

elevated (97, 89).  

ÅNo alcohol or other 

medication use

ÅViral hepatitis testing 

negative

ÅAbdominal U/S: fatty 

liver, splenomegaly

Image from Afdhal, JAMA, 2012



Case 

ÅPt had gastric-bypass surgery.  

In OR, liver noted to be nodular

ÅBiopsy: steatohepatitis, cirrhosis

ÅChilds class A (well-

compensated)

ÅAfter surgery, lost 50 kg!  LFTs 

normalized

ÅF/U: Vitamin E; liver cancer 

screening
Image from Afdhal, JAMA, 2012



ÅMost common cause of abnormal 

transaminases in the U.S.

ÅFrequently present in HIV pts (13 ï65%)

ÅRisks: age, obesity, diabetes, dyslipidemia

ÅRule out common causes of secondary 

hepatic steatosis: 

ïExcessive alcohol, HBV, HCV (gt 3), medications 

(e.g. steroids)

Afdhal N, JAMA, 2012; Chalasani N, et al, Hepatology, 2012;

Lemoine M et al, Curr Opin Infect Dis, 2012; Cai J et al, AIDS, 2019

Non-alcoholic fatty liver disease 

(NAFLD)



NAFLD: Management

Afdhal N, JAMA, 2012; Chalasani N, et al, Hepatology, 2012

ÅWeight loss, exercise, treat metabolic disease 

(diabetes; lipids ïstatin if elevated)

ÅCV disease preventive measures, avoid alcohol

ÅHepatitis A and B vaccination (if non-immune)

ÅVitamin E: NASH or fibrosis without DM

ÅPioglitazone: consider in those with DM

ÅHepatocellular cancer screening (U/S, AFP) in 

patients with advanced fibrosis

ÅIn HIV pts: metabolically friendly ART



Metabolically Friendly ART

High

Low

IDV/r, NFV

ABC, FTC, 

3TC, TDF

TPV/r, LPV/r, 

FPV/r

AZT, ddI

DRV/r, SQV/r, 

ATV/r

d4T

AZT

High: 

Less 

Friendly

ABC

3TC FTC TDF

TPV/r, 

LPV/r, FPV/r

IDV/r, NFV

DRV/r, SQV/r

ATV/r

Propensity to cause dyslipidemia

NVP

EFV

Dube and Cadden, 2011

Deeks, Drugs, 2018

INSTI

EVG/

cobi

RAL
Low: 

More

Friendly
DTG

BIC



Switching EFV to RAL: Decrease in Hepatic Steatosis

ÅPatients on EFV + TDF/FTC or ABC/3TC with virologic 
suppression and hepatic steatosis
ï Controlled attenuation parameter (CAP) >238 dB/m (CAP: software added to transient 

elastography; provides information on ultrasound attenuation due to fat)

ÅRandomized to continue EFV (n=20); switch to RAL (n=19)

MacíasJ et al, Clinical Infectious Diseases, 2017

Separate study: Hepatic steatosis biomarker and 
adipokine decrease when NNRTI or PI switched to RAL. 
OfforO et al, PLoSONE, 2018

RAL

RALEFV

EFV
(N=19)

(N=20)

P-values show comparison between groups of treatment at baseline and at 48 weeks 



Case

ÅMiddle-aged male Ą female transgender 

ÅTakes estrogen.  Works as an escort.  

ÅHIV+. CD4 cell count 18 (3%). HIV RNA: 63,000

ÅStarted on trim/sulfa and azithromycin

Å3 weeks later, develops fever, diarrhea, 

myalgias



Case

ÅAP: 49; ALT 186; AST 601; CK 10,615

ÅHBsAg+, HBeAg+, anti-HBc+ (IgG), HBV DNA 

97,000,000

ÅDx: trim/sulfa-induced rhabdomyolysis

ÅLFTs, CK normalize after changing trim/sulfa to 

atovoquone. 



Case

ÅStarted on TDF/FTC/EFV

ÅPT, CK normal. Patient has no symptoms!

Wk Meds CD4 HIV 

RNA

ALT AST AP Bili

0 TDF/FTC/EFV 15 10 

million

nl nl nl 0.3

4 TDF/FTC/EFV 126 

(6%)

507 329 234 104

6 TDF/FTC/EFV 1802 1147 283 1.8/

0.9



What is going on?

A. Drug-induced liver injury due to efavirenz

B. Drug-induced liver injury due to tenofovir

C. Superinfection

D. Hepatitis B IRIS

Wk Meds CD4 HIV 

RNA

ALT AST AP Bili

0 TDF/FTC/EFV 15 10 m nl nl nl 0.3

4 TDF/FTC/EFV 126 507 329 234 104

6 TDF/FTC/EFV 1802 1147 283 1.8



Outline 

ÅEvaluation of chronically elevated transaminases

ÅEvaluation of acutely elevated transaminases 

(acute hepatitis)

ÅEvaluation of elevated alkaline phosphatase

ÅMystery bonus case!



Liver Test Abnormalities After Starting 

ART: Differential Diagnosis

ÅDrug-induced liver injury

ÅSuper-infection

ÅHepatitis flare in setting of Immune 

Reconstitution Inflammatory Syndrome 

(IRIS)



Drug-induced Liver Injury (DILI)

Variable Direct 

Hepatotoxicity

Idiosyncratic 

Hepatotoxicity

Indirect 

Hepatotoxicity

Frequency Common Rare Intermediate

Dose-

related

Yes No No

Predictable Yes No Partially

Latency Rapid (days) Variable (days to 

years)

Delayed (months)

Phenotypes Acute hepatic 

necrosis; sinusoidal 

obstruction; acute 

fatty liver; nodular 

regeneration

Acute hepatocellular 

hepatitis; mixed or 

cholestatic hepatitis; 

immunoallergic

features

Acute hepatitis; 

immune mediated 

hepatitis; chronic 

hepatitis

Common 

agents

Acetaminophen, 

niacin, aspirin, 

cocaine

Amox/clav, INH, 

macrolides, 

nitrofurantoin

Glucocorticoids; 

Antibodies against 

TNF, checkpoints

Hoofnagle and Bjornsson, NEJM, 2019



Drug-induced liver injury (DILI)

ÅHepatocellular: ALT >> AP

ÅCholestatic: AP >> ALT 

ÅMixed 

ÅHy s law: drug-induced hepatocellular injury 

accompanied by jaundice* has a high 

mortality

*ALT or AST > 3x ULN; bilirubin > 2x ULN



DILI: Typical Patterns

Hepatocellular

(ALT/AP >5)

Mixed Cholestatic

(ALT/AP <2)

ARVs Sulfonamides Amox/clav

Herbal meds Bactrim Macrolides

INH Phenytoin Phenothiazines

PZA

Ketoconazole

Phenobarbital Tricyclics

Anabolic steroids

Valproate

NSAIDS

Allopurinol

Oral contraceptives

Cefazolin 

Nitrofurantoin

Minocycline
Navarro & Senior, NEJM, 2006

Internet resource on DILI: 

National Library of Medicine s LiverTox

https://livertox.nih.gov/

Hoofnagle and Bjornsson, NEJM, 2019



Caution

Adapted from Soriano, AIDS , 2008.  Also:

Vispo J Antimicrob Chemother, 2010; Rockstroh HIV Medicine, 2011 

DeJesus, Lancet, 2012; Sax, Lancet, 2012, Sax et al, Lancet, 2017

Safe

Risk of Hepatotoxicity of ARVs

*Full-dose ritonavir 

Integrase

Inhibitors

EVG/c

RAL

DTG BIC

ETV

RPV



Hepatic safety of EFV and DTG: 
Randomized trial

Grade 3 or 4 lab abnormalities

Subjects, n (%)

Abnormality

DTG+

FTC/TAF

(n=351)

DTG+

FTC/TDF

(n=351)

EFV+

TAF/FTC

(n=351)

ALT 

(increased)
10 (3) 7 (2) 18 (5)

AST 

(increased)
6 (2) 6 (2) 14 (4)

GGT 

(increased)
4 (1) 6 (2) 35 (10)

EFV vs DTG (ADVANCE)

Venter et al, NEJM, 2019
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Which ARVs should you use in someone 
with liver disease? 

ωRaltegravir

ςMajor mechanism of clearance: UGT1A1 glucuronidation

ςMild to moderate hepatic insufficiency: no clinically important 

effect on PK; no dosage adjustment 

ςRAL PK in End-stage liver disease (n=10) or liver transplant (n=5): 

increased RAL exposure but well tolerated

ωESLD: Cmin36-8148 ng/mL.Normal liver function: 15-2223 ng/mL

Barau C et al, CID, 2014; Iwamoto M et al, AAC, 2009; Vispo et al, J Antimicrob Chemother, 2010; Macías et al, J Antimicrob Chemother, 

2011; Cattaneo et al, J Antimicrob Chemother, 2016; Rockstroh et al, HIV Med, 2012; Macias J et al, CID, 2017



ωDolutegravir

ςPrimary metabolism: UGT1A1;  

CYP3A4 (10-15%)

ωDTG levels similar in healthy 

adults and pts with Childs-Pugh B

ωNo dosage adjustment for those 

in Child-Pugh Class A or B

ωInsufficient data in severe hepatic 

disease

Dolutegravir in Liver Disease

Song I et al, Clinic Pharm Drug Develop, 2013

DTG levels



Efavirenz in Liver Disease

ωMetabolism: CYP2B6 (primary), 3A4, and 2A6 

ωEFV excreted as glucoronidesin the urine

ωNo dose recommendation for those with hepatic 
impairment; use with caution 

ωNot recommended in patients with hepatic insufficiency 
(Child-Pugh class B or C)

Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of Antiretroviral Agents in Adults and 

Adolescents Living with HIV, Department of Health and Human Services, 2019

McDonagh EM, Pharmacogenet Genomics, 2015



DILI due to antituberculous therapy (ATT)

ÅOverall rate: 5-33%

ÅINH

ïReactive metabolites may cause liver injury

ïMedian interval 4 months

ïDiffers from hypersensitivity reactions which may 
occur in days-weeks

ÅRifampicin

ïDose dependent interference with bilirubin uptake: 
subclinical hyperbilirubinemia or jaundice without 
hepatocellular damage

ïMay also cause hepatocellular injury

ïHypersensitivity: N/V, fever, elevated liver tests



DILI: PZA

ÅMay cause both dose-dependent and 

idiosyncratic hepatotoxicity

ÅMay also induce hypersensitivity reactions with 

eosinophilia and liver injury or granulomatous 

hepatitis

ÅAllopurinol decreases PZA clearance, and may 

increase its hepatotoxicity



DILI: Frequency with 1st line drugs

Å430 patients with active 

TB initiating therapy

ÅIncidence of major 

adverse events:

ïPZA: 14.8/1000 person-

months

ïINH: 4.9/1000 

ïRif: 4.3/1000

ïETH: 0.7/1000
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Yee D et al.  Am J Respir Crit Care Med. 167: 1472.



When should medication be 

stopped in suspected DILI? 

ÅSymptomatic hepatitis (transaminases >3 ULN)

ÅAcute hepatitis with jaundice (Hyôs law)

ÅSymptoms of drug hypersensitivity (rash, fever)

ÅMarked ALT, AST elevation (>5 ULN) even if 

asymptomatic (particularly if patient has 

advanced liver disease)

ÅClose monitoring is essential



Liver Test Abnormalities After Starting 

ART: Differential Diagnosis

ÅDrug-induced liver injury

ÅSuper-infection

ÅHepatitis flare in setting of Immune 

Reconstitution Inflammatory Syndrome 

(IRIS)



Superinfection

ÅViral infections:

ïHAV (check IgM)

ïHCV (check RNA and Ab)

ïHDV (serology, RNA in HBsAg + pts)

ïHEV 

ïHerpes viruses

ÅHSV: fulminant picture; marked transaminase

elevation; rash present in <50%

ÅCMV, EBV: mono-like syn, atypical lymphs, 

hepatitis

ÅBacterial infections: e.g. syphilis

Kaufman B, CID, 1997;  Norvell JP et al, Liver Transp, 2007;  Levitsky J, Liver Transplantation, 2008



What do you do now?

Wk Meds CD4 HIV 

RNA

ALT AST AP Bili

0 TDF/FTC/EFV 15 10 m nl nl nl 0.3

4 TDF/FTC/EFV 126 507 329 234 104

6 TDF/FTC/EFV 1802 1147 283 1.8



Tests!

ÅHBV DNA 93,000 (down from 97 million)

ÅTesting for super-infection negative

ïHAV IgM, HCV RNA, HDV negative

ïEBV PCR, CMV PCR, HSV PCR negative

ÅAbdominal ultrasound normal



EFV changed to Raltegravir

Wk Meds ALT AST AP Bili

0 TDF/FTC/EFV nl nl nl 0.3

4 TDF/FTC/EFV 329 234 104

6 TDF/FTC/EFV 1802 1147 283 1.8

7 TDF/FTC/RAL

9 TDF/FTC/RAL 182 54 130 0.5



But the story s not over. . . 

ÅAbout one year later, patient         

rechallenged with TDF/FTC/EFV (at her 

request).  No recurrence of hepatitis.

ÅPatient had previously seroconverted: 

HBsAg negative, anti-HBs positive

ÅInitial liver test elevations likely due to 

HBV IRIS



HBV IRIS

ÅHepatitis flare because of increase in T cell 

responses and interferon-ginducible cytokines 

after initiation of ART 

ÅRisk factors: high baseline ALT and HBV DNA

ÅRole of steroids controversial

ïSteroids can cause HBV reactivation

ïImmune system responsible for hepatocyte injury, 

but also vital for HBV clearance

McGovern, B, CID, 2004; Crane M JID, 2009; Ofotokun, Am J Med Sci 2007; Nair S & Perrillo 

RF, Hepatology, 2001; Liaw C, J Gastro Hepatol, 2003; Andrade, JID, 2013



Case 

ÅMiddle-aged F with HIV diagnosed in the 1990s

ÅHistory of cryptococcemia

ÅCD4 cell count 1, HIV RNA 302,000

ÅInitiated TDF/FTC/atazanavir/ritonavir

Å1 week later, developed fever, abdominal pain, 

nausea, diarrhea

ÅAP: 1400; Bilirubin 5; AST 100; ALT 80.  



What is going on?

A. AIDS Cholangiopathy

B. Atazanavir-induced cholelithiasis

C. HSV hepatitis

D. Mycobacterial Immune Reconstitution 

Inflammatory Syndrome (IRIS)

E. Cryptococcal IRIS



Evaluation of the Elevated AP

ÅConfirm AP is liver-derived (check GGTP or 

5 nucleotidase)

ÅCholestatic or infiltrative liver disease

ïConsider drug-induced cholestasis or viral 

hepatitis (fibrosing cholestatic variant)

ïU/S to look for intra- or extra-hepatic biliary 

dilatation

ïIf initial testing unrevealing and AP persistently 

and significantly elevated, consider further 

evaluation (ERCP/MRCP, liver biopsy) 



Differential Diagnosis

ÅAIDS Cholangiopathy

īCryptosporidium; also Microsporidium, CMV

īCD4 cell count <100/mm3

īAbdominal pain, diarrhea, fever; elevated AP

īU/S, ERCP: papillary stenosis, biliary stricture, 

sclerosing cholangitis

ÅAtazanavir-induced cholelithiasis

ïPresents as cholecystitis, cholangitis, pancreatitis 

ÅMycobacterial IRIS

Markedly dilated CBD with distal stricture 

(red arrow), suggestive of papillary stenosis

Atazanavir-induced 
cholelithiasis. 

Cello J, Am J Med, 1989;  Benhamou Y et al, Dig Dis Sci, 1993; Rakotondravelo S CID 2012



Case - continued 

ÅU/S: no biliary dilatation; notable for prominent 

intra-abdominal lymphadenopathy, 

splenomegaly 

ÅBlood cultures positive for MAC.  Received 

clarithromycin, ethambutol and rifabutin

ÅComplicated course with hypercalcemia, 

recurrent fevers

ÅLiver biopsy showed granulomatous hepatitis, 

consistent with MAC-IRIS



Mycobacterial IRIS of Liver

ÅAfter initiation of ART, hepatic IRIS due to 

mycobacterial infection (TB, MAC) may occurð

often accompanied by fever, other sites of 

worsening disease (e.g. adenopathy, pulmonary 

infiltrates or effusions, intracranial tuberculomas, 

ascites, splenomegaly, psoas abscess)

Cavicchi M, CID, 1995; Poles, M, JAIDS, 1996; Lawn et al. AIDS 

21:335. Lawn and Woods, AIDS 21: 2362. Verma S.  AIDS Res Hum 

Retroviruses. 22:1052; Ratnam I, CID, 2006



Bonus Mystery Case! 

ÅMiddle-aged HIV+ M 

ÅCD4 cell count >500, HIV RNA <50 for many 

years on ABC/3TC/atazanavir/ritonavir

ÅPatient presented with 3-4 weeks of abdominal 

pain and chest wall discomfort

ÅAdmitted to an outside hospital for evaluation of 

chest discomfort.  Found to have a pulmonary 

nodule and rim-enhancing lesions in the liver



Case - continued 

ÅPast medical history: secondary syphilis several 

years ago, s/p treatment; non-reactive RPR 4 

months prior to presentation.  HAV/HBV immune

ÅMultiple sexual partners, does not always use 

condoms.  No TB exposures.  

ÅOn exam, appears well.  Afebrile.  No rash or 

adenopathy.  No abdominal tenderness or HSM

ÅAP 695.  ALT 119.  AST 70.  Bilirubin 2.5/0.3 (LFTs 

had been normal 4 months ago)



Imaging

Multiple rim-enhancing 

lesions in the liver

Multiple pulmonary nodules, 

measuring 2-10 mm



What is going on?

A. Malignancy

B. Syphilis

C. Peliosis hepatis due to Bartonella

D. Fungal infection

E. Mycobacterial infection



Tests

ÅBlood cultures negative.  

ÅNegative tests for Cryptococcus, Histoplasma, 

Bartonella, Brucella, Coxiella, latent TB

ÅHIV RNA undetectable.  CD4 cell count 500

ÅHCV RNA and antibody undetectable.  



Liver biopsy

ÅPeriportal inflammation and edema; granulomas; 

microbiologic stains negative

Periportal inflammation and 

edema
Granuloma

Slides courtesy of Dr. Joseph Misdraji, Mass. General


