
BMJ Case Reports 2012; doi:10.1136/bcr.10.2011.4905 1 of 6

  BACKGROUND 
 The use of highly active antiretroviral treatment 
(HAART) in industrialised countries has dramatically 
decreased mortality in HIV-infected patients since 1996, 
mainly due to the reduction of occurrence of AIDS-
defi ning illnesses. 1  As HIV-infected persons live longer, 
they are increasingly more likely to develop non-HIV 
related diseases, such as long-term expected or unex-
pected HAART-related toxicities. Lipodystrophy has 
been associated with thymidine analogues and with 
protease inhibitors 2   3 ; liver toxicity with non-nucleoside 
reverse transcriptase inhibitors and didanosine 4 ; and 
osteoporosis with HAART in general and especially 
with protease inhibitors and tenofovir. 5  In most cases of 
HAART-induced toxicity, the removal of the causative 
drug improves or stabilises the condition. Some severe 
forms of toxicity have been described. They mainly 
occurred in the fi rst week of therapy such as fulminant 
hepatitis related with nevirapine 6  or efavirenz. 7  Nodular 
regenerative hyperplasia (NRH) of the liver is rare, but 
seems to be an emerging complication in HIV-infected 
patients. NRH induces non-cirrhotic portal hypertension 
(NCPH) manifestations and could be fatal. The role of 
didanosine in NRH and NCPH has been demonstrated 
in two studies 8   9  and a mitochondrial toxicity is sus-
pected to be involved in the process of the disease. 4  It is 
unknown that if switching didanosine to newer drugs is 
considered to be less toxic, it may improve the progno-
sis of NCPH due to NHR. 

 We report the case of an AIDS-free HIV-infected patient, 
who successively developed several severe HAART-related 
toxicities, including NCPH due to NHR that lead to death, 
despite the switch from old drugs to newer ones.  

  CASE PRESENTATION 
 A 50-year-old man, was diagnosed with HIV infection in 
2001, following herpes zoster limited to one dermatome. 
The patient reported no signifi cant personal or family 
medical history. Physical examination was normal and 
the weight was 61 kg. CD4 cell count was 204/mm 3  
(9%) and HIV viral load was 5.64 log10 copies/ml (CDC 
stage A2). Serological tests showed no evidence of hepa-
titis C virus (HCV) and hepatitis B virus (HBV) infection. 
No resistance mutation to antiretrovirals was detected. 
A combination of zidovudine, lamivudine and nelfi navir 
was started. Lamivudine was replaced by didanosine 400 
mg/day 18 months later, following the identifi cation of 
M184V mutation on a still detectable plasma HIV-RNA. 
Didanosine was chosen instead of stavudine or abacavir 
to avoid the occurrence of: (1) zidovudine-stavudine 
drug-drug interaction; and (2) severe hypersensitivity 
reactions associated with abacavir. The patient weighed 
at that time 64 kg. Twenty three months after initiating 
HAART, viral load was undetectable, and CD4 cell count 
was stable at 300/mm 3  (15%). One year later, as the 
patient experienced persistent diarrhoea, nelfi navir was 
replaced by efavirenz. 

 In 2005, the patient weighed 57 kg and had lost 11% 
of his body-weight. HIV-infection was still controlled with 
stable CD4 cell count (357/mm 3 , 22%) and HIV viral load 
(<50 copies/ml). A bilateral gynecomastia appeared, with-
out other clinical signs of lipodystrophy. Complete blood 
count, hepatic test, lactic acid and lipid profi le were nor-
mal as well as complete endocrine tests. Efavirenz was 
replaced by nevirapine, while zidovudine and didanosine 
were maintained at the same dose (300 mg twice a day, 
and 400 mg once a day, respectively). A dose reduction 
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of didanosine should have been prescribed, as the patient 
weighed <60 kg at this stage. 

 Between 2005 and 2007, the patient’s weight remained 
unchanged, but general health status was relatively good. 
Systematic hepatic tests showed an asymptomatic and 
isolated liver cholestasis around twofold higher than the 
upper limit of normal (ULN). In particular, there was no 
thrombocytopaenia. Chest x-ray and abdominal ultra-
sound did not fi nd any abnormality. Another treatment 
switch was discussed, especially concerning zidovudine 
and/or didanosine, but simple clinical and biological moni-
toring was fi nally decided on. 

 The patient was hospitalised in 2007 for onset of ascites. 
Physical examination revealed facial lipoatrophy and an 
increase in gynecomastia. Weight with ascites was 60 kg. 
Laboratory tests revealed cholestasis up to fi ve times ULN, 
without cytolysis or signs of hepatic failure. In particular 
albumin was normal. Grade-2 oesophageal varices were 
found on gastroscopy. CT scan demonstrated portal vein 
thrombosis, hepatic perfusion disorder and signifi cant col-
lateral circulation without splenomegaly. Interview revealed 
neither regular alcohol consumption nor drug abuse. HBs 
Ag, HBe Ag, HBV DNA, HCV antibodies and HCV RNA 
were not detected in the serum. Screening was negative for 
other aetiology of chronic hepatic disorder, including auto-
immune hepatitis, hemochromatosis, Wilson’s disease or 
α-1 antitrypsin defi ciency. There was no sign of neoplasm. 
A liver biopsy exhibited typical fi ndings of NRH without 
signs of other liver disease, including chronic hepatitis and 
steatohepatitis ( fi gure 1A,B ). At that time, HIV viral load 
and CD4 cell count were <50 copies/ml and 242/mm 3  
(21%), respectively. As nevirapine was known to be also 
potentially associated with delayed hepatotoxicity, it was 
replaced by boosted lopinavir. Despite lipoatrophy (lim-
ited at this stage to the face), zidovudine and didanosine 
were continued at the same doses. Zidovudine should 
have been to be switched at this stage (there was no fi nan-
cial, social or other issues that justifi ed the continuation 

of zidovudine) and again, a dose reduction of didanosine 
should have been prescribed, as the patient weighed 60 kg 
at this stage. Anticoagulants, diuretics and β-blockers were 
initiated, and the clinical and radiographic signs of portal 
hypertension, including portal vein thrombosis, resolved.  

 In 2008, the patient experienced a spontaneous L1 frac-
ture, leading to the discovery of osteoporosis by dual 
energy x-ray absorptiometry (lumbar spine and hip T-score 
<2.5). Calcium and vitamin D treatment were initiated. 

 In early 2009, 8 years following initiation of HAART, the 
patient was hospitalised in a context of deterioration of 
general health status. The weight was 48 kg, correspond-
ing to a 25% body weight loss. Facial and peripheral lipoat-
rophy, gynecomastia and clinical ascites were observed 
( fi gure 2A ). There was no diarrhoea or vomiting and no 
signs of active infection. An indirect calorimetry demon-
strated a profound hypocatabolism (resting energy expend-
iture 800 kcal/day). Bioelectrical impedance demonstrated 
a severe fat tissue loss, with a total fat weight <1 kg. HIV 
infection was still controlled, with an HIV viral load of 
<50 copies/ml and CD4 cell count measured at 269/mm 3  
(26%). Hepatic test showed only minor cholestasis, with 
gGT less than two ULN with normal bilirubin and alkaline 
phosphatase. There was no sign of biliary obstruction on 
MRI. The lipid profi le and lactic acid level were normal, 
but fasting hyperglycaemia revealed an insulin resistance. 
Homeostatic model assessment, used to quantify insulin 
resistance, was not performed. Blood test demonstrated 
severe hypoalbuminemia (12 g/l) without nephrotic syn-
drome or other signs of liver failure. The ascitic protein 
level was low. The daily stool weight was 278 g/24 h 
(normal range 150–250 g). Stool examination did not fi nd 
any bacterial or parasitological pathogen. Faecal pancre-
atic elastase and chymotrypsine were normal. The intes-
tinal clearance of α-1-antitrypsine demonstrated a protein 
leakage in stool (117 ml/24 h, normal value <15 ml/24 h). 
The D-xylose absorption test was not performed. Vitamin 
B12 and B9 blood levels were normal. The serum iron and 

 Figure 1    Liver biopsy showing nodular regenerative hyperplasia: liver parenchyma (A), without any signifi cant infl ammation or fi brosis 
(H&E staining); (B), with discrete nodularity with thick and atrophic cords (reticulin staining).    
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ferritin concentration were both low, without other signs 
of malabsorption. ANCA, antinuclear, antismooth muscle, 
antimitochondrial, antiendomysial and antitransglutami-
nase antibodies were negative. Ileo-colonoscopy detected 
a non-specifi c macroscopic ulcerative ileitis with a normal 
colon. Gastroscopy showed grade 1 oesophageal varices, 
atrophic infl ammatory gastritis and no villous atrophy 
on duodenum. Ileal biopsies revealed mild (10 μm) non-
specifi c hyaline thickening of the basal membrane without 
intraepithelial lymphocytosis. Duodenal biopsies revealed 
partial villous atrophy with normal crypt depth and nor-
mal basal membrane. Digestive tissue cultures for bacterial 
and viral pathogens remained negative.  

 Whole-body CT scan demonstrated ascites and liver 
dysmorphia without portal vein thrombosis but was nor-
mal otherwise. A 18F fl uorodeoxyglucose positron emis-
sion tomography (FDG PET)/CT imaging, performed to 
detect neoplasm, found an increase in the FDG uptake of 
the whole bowel only (maximal standardised uptake value 
(SUVmax) of 6.3 on the small intestine, and 4.2 on the 
colon) ( fi gure 2B ).  

  CLINICAL MANAGEMENT 
 Symptomatic treatment was performed. Enteral followed 
by parenteral nutrition was undertaken. Symptomatic 

treatment of portal hypertension was maintained. As the 
association between NRH and didanosine exposure was 
poorly described in 2007, didanosine was maintained 
at the diagnosis of NRH, after an exposure of 5 years. 
Nevertheless, the didanosine dose was reduced from 400 
mg to 250 mg/day. Finally, 2 years after the diagnosis of 
NHR, boosted lopinavir, zidovudine and didanosine was 
replaced by a combination of abacavir, raltegravir and 
etravirine. No improvement was observed and the patient 
died in August 2009, 8 years following the introduction of 
HAART, in extreme cachexia, with refractory ascites.  

  DISCUSSION 
 This AIDS-free patient with controlled HIV infection 
successively presented several iatrogenic complications, 
which ultimately led to death in 8 years. 

 First, lipodystrophy was described in 1998, a few years 
after the large prescription of HAART. 2  The prevalence of 
lipodystrophy is estimated at 50–60% following introduc-
tion of stavudine- or zidovudine-based HIV treatment. 10  
It is composed of peripheral lipoatrophy, which could be 
associated with central fat accumulation (gynecomastia). 
Lipoatrophy syndrome has been related to nucleoside 
reverse transcriptase inhibitors and notably to the thymi-
dine analogues (stavudine and zidovudine). 3  Central fat 

 Figure 2    (A) Photograph of the patient showing lipoatrophy, gynecomastia, cachexia and ascites. (B) 18F FDG PET/CT imaging showing a 
signifi cant increase in the FDG uptake of the whole bowel (SUVmax 6.3 on the small intestine, 4.2 on the colon).    
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accumulation syndrome is known to be mostly related 
to protease inhibitors 2  and non-nucleoside reverse tran-
scriptase inhibitors. 11  The impact of the new classes of 
antiretrovirals on lipodystrophy is unknown. Prolonged 
administration of zidovudine and didanosine was thought 
to explain the severe lipoatrophy observed in this patient, 
while nelfi navir and efavirenz could both explain the gyne-
comastia. Currently, the main strategy to improve or reduce 
the progression of lipoatrophy is to switch from thymidine 
analogues. 12  In our patient, we should have changed zido-
vudine to abacavir earlier, and its continuation in case of 
lipoatrophy is to be strongly discouraged. 

 Osteopenia appears frequent in HIV-infected patients, 
while pathologic osteoporosis and fracture are less fre-
quently described. The role of HIV infection itself remains 
discussed. Exposure to HAART, 13  protease inhibitors, 5  
and tenofovir 13  have been associated with an increased 
risk of osteoporosis. In the case presented here, nelfi navir 
and lopinavir may have played a role for such a manifes-
tation. However, there were no recommendations regard-
ing HAART modifi cations in patients presenting with 
osteoporosis, especially in regimens that do not contain 
tenofovir. 

 NCPH and NRH are infrequently encountered in HIV 
infection. They are considered as manifestations of a portal 
obliterative veinopathy inducing hepatic perfusion disor-
der. 14  Differential diagnosis includes immunosuppressive 
therapies, auto-immune disorders and lymphoproliferative 
diseases, none of which were present in the case reported 
here (notably, the 18F FDG PET/CT scan ruled out the 
hypothesis of lymphoproliferative disease). Two case con-
trol studies, in 2009 and 2011, demonstrated the association 
of these complications with exposure to didanosine, com-
bined or not with stavudine. 8   9  The FDA issued a warning in 
early 2010 about the association of didanosine administra-
tion and NCPH. 15  Mechanisms remain unknown, and may 
include drug-induced mitochondrial toxicity, 4  decreased 
protein-S level due to elevated antiprotein S IgG in HIV-
associated NRH, 16  or non-remitting vascular injury. 17  The 
hepatic disease, in our case, was probably exacerbated by 
the prolonged exposure to high doses of didanosine: the 
patient received 400 mg didanosine daily despite the pro-
gressive weight loss that occurred over 5 years. The dose 
was fi nally reduced to 250 mg daily in 2007 (body weight 
60 kg). Whether as cause or consequence, the Swiss case 
control study on NCPH found a lower body mass index in 
the NCPH group, unlike the French study. 8   9  

 NCPH diagnosis is diffi cult, often made several months 
or years following the fi rst symptoms of portal hyperten-
sion. NRH is characterised on pathology by small infra-lob-
ular nodules originating in the periportal areas, surrounded 
by atrophic hepatocytes without fi brous septa. 18  Some 
patients are diagnosed years after termination of didano-
sine. 8  Likewise, a recent case report of didanosine-associ-
ated NRH showed persistence of marked signs of portal 
hypertension on MRI more than 7 years after termination 
of didanosine. 19  This suggests that NRH can evolve sponta-
neously, and the reversibility of the phenomenon is uncer-
tain even after termination of the culprit drug. Systematic 
anticoagulant therapy may be indicated for NRH. 20  In case 
of severe portal hypertension, liver transplantation is the 
only therapeutic option, being is feasible in HIV-infected 
patients. 21  

 The severe weight loss and hypoprotidemia presented 
by our patient at the beginning of 2009 was a very unusual 
manifestation. There was no sign of pancreatic exocrine 
failure, celiac disease, gastrointestinal infection or infl am-
matory bowel disease. A complete investigation was 
consistent with the diagnosis of protein-losing enteropa-
thy without evidence of malabsorption. The diagnosis of 
microscopic colitis appeared unlikely despite the descrip-
tion of a mild thickening of the basal membrane on ileal 
biopsies in the absence of intraepithelial lymphocytosis. 
FDG uptake in the bowels was a striking fi nding in this 
patient, confi rming the severity of its gastrointestinal 
involvement, without providing information about aetiol-
ogy. A recent Italian study analysed FDG uptake in several 
HIV subjects according to their immunologic or virologic 
status and did not show a mesenteric uptake, even in the 
immunological non-responder subgroup. 22  Similar fi ndings 
were reported by another group comparing HIV-negative 
patients, HIV-infected patients with undetectable viral 
load and HIV-infected patients without HAART. 23  A toxic 
enteropathy could be suspected in our case, but this diag-
nosis was ruled out in the absence of long-term treatment 
by at least 1 drug known as a recognised enterotoxic. The 
association between protein-losing enteropathy and portal 
hypertension was described more than 50 years ago but 
still remains debatable. 24  However, case reports of reversal 
of protein-losing enteropathy following hepatic transplan-
tation suggest that such an association shares a common 
if not aetiologic factor. 25  In the absence of other identi-
fi ed aetiology, we hypothesise that this patient died from 
protein-losing enteropathy secondary to NCPH caused by 
didanosine induced-NRH. 

 Long-term administration, uncorrected dosage of dida-
nosine despite body weight loss and pursuit of didanosine 
with zidovudine following the diagnosis of NRH are fac-
tors that could possibly explain the fatal evolution in this 
patient. However, one cannot exclude a particular suscep-
tibility factor in this patient who successively presented 
manifestations of HAART toxicity in different organs. 

 Some data underline the benefi cial effect of drug replace-
ment in case of long-term toxicity. Replacement of thy-
midine analogues has demonstrated a benefi t in patients 
with HAART-associated lipoatrophy. 12  The FDA issued a 
warning in early 2010 about the association of didanos-
ine administration and NCPH. Following this warning, the 
didanosine prescription label was updated, recommending 
recommending the discontinuation of the drug in patients 
with evidence of NCPH. 19  In 2011, continuation of zido-
vudine in patients with lipoatrophy, and didanosine in 
patients suspected to have NHR, was strongly discour-
aged. 12   19  To date, there are no recommendations regard-
ing HAART modifi cations in patients with osteoporosis. 
Since the severe symptomatology presented by our patient 
in early 2009 was presumed to be iatrogenic, replacement 
of every drug in his HAART appeared mandatory, despite 
the absence in 2009 of specifi c recommendations for such 
a case, except for switching from zidovudine. However, 
HAART modifi cations, combined with symptomatic treat-
ment of NCPH and with supportive care and nutrition 
failed to reverse the pathogenic process. 

 The present case is remarkable for the association of 
several serious iatrogenic conditions, and the severe evo-
lution of a rare condition. It highlights the need to detect 
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HAART’s long-term side-effects as soon as possible to 
adapt dosage or to switch to other drugs of lower known 
toxicity. However, despite the fact that recent antiretrovi-
rals appeared better tolerated in the short term than the 
older ones, a postmarketing survey appears necessary to 
identify new and rare toxicities. Since the role of didano-
sine in NRH took nearly 20 years to be recognised, cau-
tious follow-up is required regarding the long-term effect 
of more recent drugs. 

  Learning points 

 ▶    Long-term treatment toxicity can occur in HIV 
infected patients and can lead to serious injury and to 
death, even when the infection appears virologically 
controlled.  
  Didanosine-associated NRH is a rare but potentially  ▶

fatal drug-induced liver injury in HIV-positive patients, 
which can occur years after treatment interruption and 
may evolve despite drug interruption.  
  The implication of a particular drug in combination  ▶

therapy, when long term toxicity is suspected, is often 
diffi cult to prove, especially in the case of rare disease 
such as NRH and protein-losing enteropathy.  
  In case of HAART-associated long-term toxicity due  ▶

to long exposure of old drugs (such as didanosine), 
switching old drugs to newer ones is mandatory.      
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