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Treatment of an atazanivir
associated grade 4
hyperbilirubinaemia with
efavirenz
Because of improved survival of HIV infected
patients following the development of effective
antiviral drugs and the proven efficacy of
interferon/ribavirin in the treatment of hepati-
tis C in this group of patients,1 gastroenterol-
ogists and hepatologists will more and more be

Figure 2 Immunohistochemistry of rectal biopsy specimens concurrent with treatment and lymphogranuloma venereum detection over time. The presence
of lymphocytic cells was scored semiquantitatively using the percentage of positive cells (scale: –, 0%; ¡, 0–10%; +, 10–50%; ++, 50–100%). (ARB)
Immunohistochemistry with anti-CD4 showing the appearance of CD4 lymphocytes over time. (CRD) Immunohistochemistry with anti-CD8 showing the
disappearance of CD8 lymphocytes over time. (ERF) Immunohistochemistry with anti-CD68 showing the appearance of macrophages over time. HAART,
highly active antiretroviral therapy; LGV, lymphogranuloma venereum; neg, negative; PCR, polymerase chain reaction; pos, positive.
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involved in the clinical management of such
patients. We report an adverse reaction asso-
ciated with atazanivir, a recently introduced
HIV protease inhibitor, which may be relevant
for the management of such patients.

Atazanivir is a protease inhibitor with mini-
mal effects on lipid and glucose homeostasis,
which is given once daily in combination with
other antiretroviral agents.2 This drug is known
to cause reversible unconjugated hyperbiliru-
binaemia by competitive inhibition of the
uridine diphosphate-glucuronosyltransferase
1A1 (UGT1A1) in up to 50% of patients treated.
In nine per cent of the patients, hyperbilirubi-
naemia is severe (grade 4), with serum bilir-
ubin concentrations >105 mmol/l.3 We
investigated the effect of efavirenz, a non-
nucleoside reverse transcriptase inhibitor, on
grade 4 hyperbilirubinaemia in an atazanivir/
ritonavir treated patient with HIV infection
and Gilbert’s syndrome.

A 48 year old, treatment experienced HIV
infected patient with genetically proven
Gilbert’s syndrome was treated with a combi-
nation of 150 mg lamivudine and 300 mg
zidovudine (combivir, twice daily), efavirenz
(600 mg, once daily) and ritonavir boosted
lopinavir (400 mg lopinavir and 100 mg
ritonavir, twice daily). Because of severe
hyperlipidaemia, with a median fasting trigly-
ceride concentration of 6.6 mmol/l (range 3.7
to 10.5, phase 1 (fig 1A)) and a total
cholesterol concentration of 6.3 mmol/l (5.63
to 6.89, phase 1 (fig 1B)), lopinavir/ritonavir
was replaced by atazanivir/ritonavir (ritonavir
boosted atazanivir containing 300 mg atazani-
vir and 100 mg ritonavir, once daily). With this
treatment, the patient developed moderate
hyperbilirubinaemia with a median bilirubin
concentration of 31 mmol/l (range 23 to 54)
(phase 2 (fig 1C)). After stopping efavirenz, the
patient presented with jaundice and grade 4
hyperbilirubinaemia, with a median bilirubin
concentration of 152 mmol/l (range 116 to 186)
(phase 3 (fig 1C)). In order to test whether
discontinuation of efavirenz was responsible
for the rise in bilirubin concentration, we re-
exposed the patient to efavirenz (600 mg once
daily). The serum bilirubin concentration fell
rapidly within three weeks (fig 1D). Over a
time period of five months after restarting
efavirenz, median serum bilirubin concentra-
tions decreased to 73 mmol/l (range 43 to 94)
(phase 4 (fig 1D)). Fasting triglyceride plasma
concentrations increased, however, from 1.6
mmol/l (range 1.2 to 2.9) without efavirenz to
2.5 mmol/l (range 1.6 to 4.5) after restarting
efavirenz (phases 3 and 4, respectively
(fig 1A)). The plasma concentrations of ataza-
nivir were monitored and were found to be
within the therapeutic range.

As our case demonstrates, the addition of
efavirenz significantly decreased the raised
serum bilirubin concentrations associated with
atazanivir treatment in this patient with
Gilbert’s disease. Three weeks after restarting
efavirenz, the serum bilirubin concentrations
had fallen to less than half the starting value
(fig 1D). Efavirenz is an activator of the human
constitutive androstane receptor (hCAR).4

Activation of hCAR leads to an induction of
the bilirubin conjugating capacity of UGT1A15 as
well as to increased biliary excretion of con-
jugated bilirubin by induction of the efflux
transporter multidrug resistance associated pro-
tein 2 (MRP2).6 Similar observations have been
made in patients with unconjugated hyperbilir-
ubinaemia caused by Crigler–Najjar syndrome
type II (reduction of UGT1A1 activity to ,10% of

normal), when treated with the enzyme inducer
phenobarbital.7 8

Combinations of atazanivir and efavirenz
may be of benefit in HIV infected patients with
atazanivir induced hyperbilirubinaemia.
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Iron deficiency anaemia and
perianastomotic ulceration as a
late complication of ileal resection
in infancy
I was interested to read the ‘‘editor’s quiz: GI
snapshot’’ of iron deficiency anaemia in an
adult who had been operated on for ileal
atresia as a newborn infant (Gut 2007;56:43).
While the heading for this item was ‘‘iron
deficiency anaemia 10 years after small bowel
resection in infancy’’, in fact the patient

Figure 1 Serum concentrations of fasting triglycerides (A), total cholesterol (B), and total bilirubin (C)
during the four phases of different antiretroviral drug combinations, and total bilirubin serum
concentration after restarting efavirenz in phase 4 (D). Drug combinations: phase 1: combivir
(lamivudine/zidovudine) + lopinavir/ritonavir (ritonavir boosted lopinavir) + efavirenz; phase 2:
combivir + atazanivir/ritonavir + efavirenz; phase 3: combivir + atazanivir/ritonavir; phase 4:
combivir + atazanivir/ritonavir + efavirenz.
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