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Abstract

Advanced immunosuppression from HIV infection can lead to gastrointestinal symptoms such as diar-
rhea, nausea, vomiting, dysphagia, weight loss, and abdominal pain. There is a complex, combined
effect of HIV infection plus antiretroviral treatment on the incidence of gastrointestinal symptoms, and,
for some trials, the majority of gastrointestinal adverse events may not be related to antiretroviral
treatment. Antiretroviral treatment can lead to improvements in gastrointestinal symptoms for patients
with advanced immunosuppression. This was observed in the TORO trials of enfuvirtide and the DUET
trials of etravirine, which were conducted in highly treatment experienced patients with low baseline
CD4 counts.

While antiretroviral treatment can improve immune function, leading to fewer gastrointestinal
symptoms, this could be counter-balanced by adverse gastrointestinal toxicity profiles from certain
antiretrovirals. Ritonavir-boosted protease inhibitors show a range of gastrointestinal side effects; there
are differences in tolerability within this class of antiretrovirals, influenced both by the dose of ritona-
vir used and the choice of boosted protease inhibitor. Overall, lopinavir/ritonavir and fosamprenavir/
ritonavir tend to show the highest rates of drug-related grade 2-4 diarrhea, compared with atazanavir/
ritonavir, darunavir/ritonavir, or saquinavir/ritonavir. Of the nucleoside analogs, zidovudine leads to a
well-characterized problem of nausea.

Issues relating to gastrointestinal complications are often subjective, reliant upon patient reporting
and perception, along with clinician interaction and intervention. In trial publications, many different
systems are used to present gastrointestinal adverse events. Most are based on the US Division of
AIDS Grading Scale, ranging from grade 1 (mild) to grade 4 (life-threatening). Clinical trials most
commonly report grade 2-4 gastrointestinal adverse events, which are at least possibly related to study
medication. In future, it is important for clinical trials to report gastrointestinal adverse events in a
consistent way. The percentage of patients with drug-related grade 2-4 events should be reported. In
addition, the percentage with any grade 2-4 gastrointestinal adverse event should be included, since
there could be subjectivity in the assessment of drug relatedness in open-label clinical trials. The
percentage of patients who use medications to lessen the symptoms of diarrhea and other gastroin-
testinal adverse events should also be reported. (AIDS Rev. 2009;11:30-8)
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|ntroduction

Gastrointestinal (Gl) manifestations of HIV disease can
include diarrhea, nausea, vomiting, dysphagia, weight
loss, abdominal pain, anorectal disease, hepatomeg-
aly, Gl bleeding, and Gl tumors (Kaposi’s sarcoma and
non-Hodgkin’s lymphoma). The most commonly expe-
rienced of these Gl symptoms is diarrhea, affecting
over half of HIV-positive people off-treatment’. Oppor-
tunistic infections of AIDS are associated with Gl symp-
toms, in particular cryptosporidiosis, microsporidiosis
and Mycobacterium avium complex?.

Primary HIV infection is associated with a preferential
depletion of CD4 cells in the Gl tract, which is where
more than 60% of the body’s T lymphocytes reside.
This suggests that HIV plays a pivotal role in early im-
pairment of gut-associated lymphoid tissue. The pre-
cise pathogenic mechanisms are poorly understood,
although it has been hypothesized that a breakdown
of the GI mucosal barrier could contribute to chronic
immune activation®. Exposure of peripheral immune
cells to microbial products following gut injury may there-
fore result in the abnormal activation of these cells. HIV
may also impair the Gl barrier and affect the composi-
tion of gut microbiota: this can lead to a breakdown of
Gl mucosa, and peripheral lymphocytes would then be
exposed to abnormal intestinal microbiota®. This hy-
pothesis is supported by data showing lower levels of
bifidobacteria and lactobacilli in HIV patients com-
pared with HIV-negative controls; these bacteria are
known to have a positive influence on mucosal immune
function and general gut health*5.

Effects of antiretroviral treatment
on gastrointestinal symptoms

Antiretroviral treatment can lead to improvements in Gl
symptoms for patients with advanced immunosuppres-
sion. In the TORO trials, there was a signifi beneﬂt
for use of enfuvirtide (T- Zomgup@rﬁi f
CD4 counts and HIV RNA at week 48, and thls Was

also associated with a 50% I’edllf@lp\rl@ MQC@@D@I’ [[9}5]

of diarrhea, nausea, and vomiting Summary results

are shown in table 1. Th r I VE%
8{[“?@ ich in-

DUET trials of the non- nuole03|de etrawrlne

certain antiretrovirals. Ritonavir-boosted protease in-
hibitors (Pls) show a range of gastrointestinal side ef-
fects; there are differences in tolerability within this class
of antiretrovirals, influenced both by the dose of ritonavir
used and the choice of boosted PI. In addition, certain
nucleoside analogs (e.g. zidovudine) are associated
with Gl toxicities. Data from dose-ranging trials and
randomized head-to-head studies provide the stron-
gest evidence for the differential effects of antiretroviral
combinations on Gl tolerability.

As antiretroviral therapy has evolved, so too has the
tolerability and patient acceptance of these treatments;
impact on quality of life is now a major consideration
for patients, especially as HIV is considered a long-term
manageable condition. With a wider variety of treat-
ments now available, switching due to “unacceptable”
side effects has become a much-used option'®. Con-
versely, evidence also suggests that Gl toxicities are
underreported by patients and are often self-managed
(including the use of over-the-counter remedies)'!. Gas-
trointestinal complications still remain one of the major
reasons for discontinuing antiretroviral treatment.

Systems for classifying gastrointestinal
adverse events

Issues relating to Gl complications are often subjec-
tive, reliant upon patient reporting and perception,
along with clinician interaction and intervention. Ad-
verse events which may be problematic for one indi-
vidual may not have the same effects on another. Clin-
ical studies normally use a scale to grade adverse
events, as either grade 1 (mild), 2 (moderate), 3 (se-
vere), or 4 (potentially life-threatening). The grading
scale intended for use is normally pre-specified in the
protocol, and adverse events are graded prospec-
tively at each patient visit. The most frequently used
scale is produced by the US Division of AIDS™. The
definitions of grade 1-4 diarrhea, nausea, and vomit-
Bj;d typically the most common GI complications, are

il @4B1e D) JWith the DAIDS 2007 grading

scale, some measurable outcomes are based on clin-

@%G@quir@gdence while others rely on pa-

tient reporting .

Ilrw@ Wu%\%@mfs@?@ﬁﬁferent systems are used

0 present adverse events, as evidenced in the

cluded highly treatment-experienced pat|e6;f vflﬁléwb%mjlts of a recent survey', shown in table 3. For ex-

baseline CD4 counts®?.
While antiretroviral treatment can improve immune

@ge clinical trials, all evaluating zidovudine/
lamivudine/efavirenz, have used different approaches
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Table 1. TORO 1 and 2 trials:

Adverse event

T-20 group n = 663

Grade 1-4 gastrointestinal adverse events at 48 weeks (all causality)

Control Group n = 334

Relative risk (95% Cl)

Diarrhea nos
Nausea

Vomiting nos

37.7% (n = 210)

271% (n = 151)

15.1% (n = 84)

73.4% (n = 119)
50.0% (n = 81)
26.5% (n = 43)

0.51 (0.40 to 0.63)
0.52 (0.40 to 0.69)
0.60 (0.41 to 0.87)

Table 2. National Institute of Allergy and Infectious Diseases grading scale for gastrointestinal adverse events

Parameter

Grade 1
Mild

Grade 2
Moderate

Grade 3
Severe

Grade 4
Potentially
life-threatening

Diarrhea

Nausea

Vomiting

Transient or intermittent
episodes of unformed
stools OR increase of

< 3 stools over baseline
per 24-hour period

Transient (< 24 hours)
or intermittent nausea
with no or minimal
interference with oral
intake

Transient or intermittent
vomiting with no

or minimal interference
with oral intake

Persistent episodes

of unformed to watery
stools OR increase of
4-6 stools over baseline
per 24-hour period

Persistent nausea
resulting in decreased
oral intake for 24-48
hours

Frequent episodes of
vomiting with no or mild
dehydration

Bloody diarrhea OR
increase of > 7 stools per
24-hour period OR IV fluid
replacement indicated

Persistent nausea
resulting in minimal oral
intake for > 48 hours OR
aggressive rehydration
indicated, e.g. IV fluids

Persistent vomiting
resulting in orthostatic
hypotension OR
aggressive rehydration

Life-threatening
consequences, e.g.
hypotensive shock

Life-threatening
consequences, €.g.
hypotensive shock

Life-threatening
consequences, €.g.
hypotensive shock

indicated, e.g. IV fluids

Table 3. Methods used to report gastrointestinal adverse events in 53 clinical trials (from MEDLINE search)

Method for reporting gastrointestinal adverse events Clinical trials using this method

Abbott 418, Abbott 720, Abbott 730, Abbott 863, ALERT,
ARTEMIS, BMS 034, BMS 043, BMS 045, BMS 089, CASTLE,
CONTEXT, HEAT, KLEAN , REDUCE, SHARE, SOLO, TITAN

Grade 2-4 treatment-related:

CNA30021, DUET 1 and 2, GEMINI, KALEAD1, Gilead 902,
MERIT, MOTIVATE 1 and 2, TMC125-C223, TORO 1 and 2

Grade 1-4 any cause:

ACTG 5095, ACTG 5142, Gilead 903, MERIT, MAXCMIN2,
2NN, POWER 1 and 2, RESIST 1, RESIST 2

Grade 3-4 any cause:

ACTG 384, ACTG 5095, ACTG 5142, Gilead 934, OK-01,
OK-04, RAVE, TITAN

No part of this pulehiceii arRdRayee

Adverse events leading to discontinuation of treatment:

Grade 2-4 any cause:

Grade 1-4 treatment-related: DMP-006, EPV20001,,FTC 301, TMC278-C204, BENCHMRK 1,
reproduced or pagiecopying
Grade 3-4 treatment-related: Gilead 907

without the prior written permission
events are presented, the rates of diarrhea Qnt mﬁeep UQliéb% 11%'. In the Gilead 934 trial, the per-

were 10 and 31%, respectively™. In the CNA30024 centage of patients who discontinued trial medication
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Table 4. Percentage of patients with at least one grade 2-4 gastrointestinal adverse event up to week 48, at least possibly
related to study drug: clinical trials of two nucleoside reverse transcriptase inhibitors plus boosted protease inhibitor-based

HAART in naive patients

Trial Treatment arm (n) Grade 2-4, drug-related
Diarrhea Nausea Vomiting

ARTEMIS: TDF/FTC + DRV/r 343 4% 2% na
ARTEMIS TDF/FTC + LPV/r (sgc) 346 10% 3% na
CASTLE TDF/FTC + ATV/r 441 2% 4% na
CASTLE TDF/FTC + LPV/r (sgc) 437 1% 8% na
HEAT TDF/FTC + LPV/r (sgc) 343 19% 6% 3%
HEAT ABC/3TC + LPV/r (sgc) 345 18% 7% 3%
Abbott 730 TDF/FTC + LPV/r (M) 331 15% 5% 4%
Abbott 730 TDF/FTC + LPV/r OD (M) 333 17% 7% 3%
Abbott 418 TDF/FTC + LPV/r (sgc) 75 5% 8% 3%
Abbott 418 TDF/FTC + LPV/r OD (sgc) 115 16% 9% 3%
Abbott 863 d4T/3TC + LPV/r (sgc) 326 16% 7% 5%
KLEAN ABC/3TC + fAPV/r 436 13% 6% 6%
KLEAN ABC/3TC + LPV/r (sgc) 443 1% 5% 2%
REDUCE ABC/3TC + fAPV/r 100 58 14% 3% na
REDUCE ABC/3TC + fAPV/r 200 57 18% 5% na
SOLO ABC/3TC + fAPV/r 322 9% 7% 2%

Missing data: GEMINI: grade 1-4 adverse events only reported; BMS-089: not reported; Bl 1183: not reported; ACTG 5142: not reported; ALERT and SHARE: not reported.
TDF: tenofovir; FTC: emtricitabine; ATV: atazanavir; LPV: lopinavir; ABC: abacavir; 3TC: lamivudine; d4T: stavudine; fAPV: fosamprenavir; sgc: soft-gel capsule.

ritonavir 1,400/100 mg once daily, 53% of patients
had any grade 1-4 adverse event of diarrhea up to
week 48, whereas only 8% of patients showed a grade
2-4 adverse event of diarrhea judged to be related to
study medication'. So, if results are to be compared
across clinical trials, it is important to use a standard-
ized approach to reporting this information; this may
not be available across publications of clinical trials,
even if conducted by the same sponsor.

The most common meas
the percentage of patients with at least one grade 2-4

event at any time, judged by therglifiigaNial jovestioay pho’[ocopyin
e

tor to be at least possibly related to study treatment.

Also, dietary advice and over-the-counter treatments
can help patients to manage gastrointestinal symptoms
of antiretrovirals. Therefore, it can be difficult to com-
pare and contrast studies conducted in different coun-
tries, even if the same protocol and grading scales have
been adopted.

Effects of antiretroviral treatment
gastrointestinal adverse events

f[Rddvéase blakes pugﬂcanon may be

Nucleoside analogs

The main nucleoside analogs used in first-line treat-

Table 4 shows this measur, ini [ t Lécmwﬂ : i and zidovudine, used in
of first-line boosted PLE\@W,?V%%@; chrjrﬁ%ﬂsgwi h |£§§ng or emtricitabine. Stavu-

shows trials of Pl-based HAART in treatment-experi-
enced patients. 0
In addition to HIV-associated immunosuppression

the"pu

db] isE]till used widely in developing countries, but only
hsi c%r/eloped countries. The problem in interpret-
ing the trials data from nucleosides and non-nucleo-
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Table 5. Percentage of patients with at least one grade 2-4 gastrointestinal adverse event up to week 48, at least possibly
related to study drug: clinical trials of boosted protease inhibitor-based HAART in pre-treated patients

Trial Treatment arm (n) Grade 2-4, drug-related
Diarrhea Nausea Vomiting

TITAN BR + DRV/r BID 298 8% 4% na
TITAN BR + LPV/r 297 15% 4% na
BMS-045 BR + ATV/r 119 3% 3% 0%
BMS-045 BR + LPV/r 118 11% 2% 1%
CONTEXT BR + fAPV/r BID 106 13% 3% 3%
CONTEXT BR + LPV/r 103 1% 9% 5%

Missing data: GEMINI: grade 1-4 adverse events only reported; BMS-089: not reported; Bl 1183: not reported; ACTG 5142: not reported; ALERT and SHARE: not reported.
BR: background regimen; DRV/r: darunavir/ritonavir; LPV/r: lopinavir/ritonavir; ATV/r: atazanavir/ritonavir; fAPV/r: fosamprenavir/ritonavir; BID: twice daily.

often adverse events not related to study medication
have been included in the analyses.

Nausea was found to be associated with zidovudine
treatment in one of the first placebo-controlled trials'®,
When zidovudine/lamivudine/efavirenz was compared
with abacavir/lamivudine/efavirenz in the CNA30024
trial™®, the incidence of grade 2-4 nausea was higher
for the zidovudine arm (11%) versus the abacavir arm
(7%). The incidence of diarrhea was similar in both
arms'®,

Tenofovir showed higher rates of grade 1-4 diarrhea
(21-25%) relative to placebo in the dose-ranging trial
Gilead 902'. When zidovudine/lamivudine/efavirenz
was compared with tenofovir/femtricitabine/efavirenz in
the Gilead 934 trial, the reported number of grade 2-4
Gl adverse events was slightly higher for the tenofovir
arm relative to the zidovudine arm; diarrhea was 7 ver-
sus 4%, and nausea was 8 versus 6% '®. However these
analyses included non treatment-related Gl adverse
events. In the Gilead 907 trial, where tenofovir or pla-
cebo was added to current HAART in treatment-expe-
rienced patients, the incidence of severe (grade 3 or 4)
diarrhea was similar in the tenofovir and placebo arms.
However, the rates of gracﬁl Do iirrﬁﬂgtﬁ
presented?.

In the HEAT trial, abacavir/lan]ﬂ@piﬁ@@gj @@@i}\@’l’

emtricitabine were compared in naive patients, who

KSnfU

(34 and 24%), compared with the emtricitabine plus
didanosine/efavirenz arm (24 and 14%)%.

Didanosine is formulated in enteric coated tablets,
and needs to be given on an empty stomach to opti-
mize absorption. Diarrhea has been observed during
the phase Il and Il trials of didanosine, but is a relatively
minor side effect compared to pancreatitis and periph-
eral neuropathy, also seen with didanosine®.

From the combined data of these trials, it appears
that there could be a small background effect of
nucleoside analogs on Gl tolerability. However, the
trials have been presented using different approach-
es, making it difficult to draw consistent conclusions
about their relative Gl safety profiles. Larger clinical
trials of nucleoside reverse transcriptase inhibitor
(NRTI)-sparing treatments will be required to investi-
gate this further.

Non-nucleosides

Efavirenz and nevirapine rarely cause Gl adverse
events, but are associated with other issues, typi-
Eﬂlly CNS adverse events for efavirenz, and rash plus

BiotbX(aity ¥ haYragifte. In the ACTG 5142 trial of

naive patients*, the arm of two NRTI plus efavirenz

lg‘h\@‘p@([“@ pﬁr?antage of patients with HIV RNA

suppression below 50 copies/ml (89% at week 96),

also received Iopinavir/ritowir %18%@2?0@?@2; V\(?fﬂ/g@ﬁg \p\@rmlg@] anwo NRTI plus lopinavir/r

The lincidence of grade 2-4 drug-re

ever, there was no difference in rates of

nausea, and vomiting were very similar in thej\wﬂﬁ/reéat- vﬁirbdrﬁ/él for adverse events or in overall grade 3 or
ment arms: 18% for abacavir/lamivudine aQ 19% opul v% gvents between these two arms. A third arm

tenofovir/emtricitabine?. In the FTC 301 trial, there was

g (R Q@rﬁi@m@ﬁm

of oinavir/r plus efavirenz showed an 83% rate of HIV

ferataie e s e
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efavirenz arm, 3% for the two NRTI plus lopinavir/r arm,
and 3% for the lopinavir plus efavirenz arm?*,

The non-nucleoside reverse transcriptase inhibitor
TMC125 (etravirine) has been evaluated mainly in
treatment-experienced patients. In the DUET trials, the
incidence of Gl adverse events was lower in the etra-
virine arms versus the placebo arms®?®.

Protease inhibitors
Ritonavir

Boosting Pls with ritonavir is now an accepted meth-
od of achieving greater antiviral suppression. However,
ritonavir itself shows dose-related increases in Gl com-
plications, as demonstrated in the first trials of ritona-
vir monotherapy®>28. The originally approved dose was
600 mg twice daily. Ritonavir is now used as a pharma-
cokinetic booster at doses of either 100 mg once daily
(e.g. with darunavir or atazanavir), 100 mg twice
daily (e.g. with lopinavir) or 200 mg twice daily (with
tipranavir). Given the tolerability profile of ritonavir,
minimizing the dose should lessen the incidence of
Gl adverse events. However, it is often difficult to know
whether Gl adverse events have been caused by the
ritonavir component or by the higher plasma concentra-
tions of the boosted PI being used. Unboosted Pls are
now rarely used and are not included in this review.

Lopinavir/ritonavir

Gastrointestinal adverse events are the most common
side effect of lopinavir/r, seen in the original comparative
trial versus nelfinavir (Abbott 863)’. In this trial, 16% of
patients taking lopinavir/r had grade 2-4 diarrhea and
7% showed grade 2-4 nausea by week 48. In a recent
cohort study, diarrhea was the most frequent adverse
event leading to discontinuation of lopinavir/r?.

Five ritonavir-boosted Pls (atazanavir, darunavir,
fosamprenavir, saquinavir, and tipranavir) have been
compared with lopinavir/r irl\a{L
trials, either in naive or pre-treated patients. The per-

centage of patients with grade E@Gr@d@]@@ nts|” lggﬂ

in these trials are shown in table 4 and table 5. Gastro-

intestinal adverse events hay laf@n dji rme
trials. The dose of Iopina\glyS/)jeitn hegeﬂstrsi'g S Waprt;:am y

Edlaiidad andorized U

than the twice-daily dose in the Abbott 730 and Ab-
bott 418 trials®%, In addition, a heat stable Meltrex
formulation of lopinavir/r has been developed. The
new formulation produced plasma AUC levels of lopi-
navir and ritonavir 18 and 20% higher, respectively,
compared with the soft gelatin formulation3'. In the
Abbott 730 trial, there was no statistically significant
difference in the incidence of Gl adverse events be-
tween the two formulations of lopinavir/r®,

Atazanavir/ritonavir

In the CASTLE trial, treatment-naive patients were
randomized to atazanavir/r 300/100 mg once daily ver-
sus lopinavir/r, with a backbone of tenofovir/emtricit-
abine. At 48 weeks, the treatments showed similar rates
of full HIV RNA suppression®. The Gl adverse event
profile (grade 2-4, treatment-related) for atazanavir/r
was significantly better than that for lopinavir/r: diar-
rhea 2 versus 11% and nausea 4 versus 8%°%.

In the BMS-045 trial, atazanavir/r and lopinavir/r were
compared in treatment-experienced patients. The per-
centage of patients with treatment-related grade 2-4
diarrhea at week 48 was 3% for atazanavir/r versus 11%
for lopinavir/r%,

Boosted atazanavir has also been compared head-
to-head with boosted fosamprenavir (both once daily)
using the same backbone of tenofovir and emtricitabine
in a small pilot study (ALERT). Similar rates of viro-
logic and immunologic improvement were seen through
48 weeks with both drugs®*. Diarrhea was more com-
mon in the fosamprenavir arm, with 8% of patients
experiencing grade 2-4 adverse events versus 4% in
the atazanavir arm.

Darunavir/ritonavir

Darunavir/r has been studied at the 800/100 mg once-
daily dose for naive patients, and at the 600/100 mg
E)N'Ce—daily dose for treatment-experienced patients.

H@aﬁm@s Eﬂl&y:jaﬁared darunavir/r 800/100 mg
once daily head-to-head with lopinavir/r (800/200 mg once

|mgq@1wmgﬁ/ice daily, according to regula-

tory approval and/or patient preference) in treatment-

Wﬂﬁ@ﬁm@?ﬁﬁqgﬁd ks, a higher propaortion

of patients e darunavir/r arm had an undetectable

400/100 mg twice daily, using the original s ftﬁﬁ%:?p !E jOﬁpieS/ml) viral load compared with the lopinavir/r

capsule formulation. More recently, an 8@ /
once-daily dose has been developed. However, the

,l \@rqg non-inferiority®®. The incidence of all drug-
related grade 2-4 Gl adverse events was significantly

percentag atients.withdiarthe e lower fo arugayir/r.ar 7 r lopinavir/r
the once-d Se Iémmﬁg@hi en ( )| éétgw ~%- by 4% of
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patients in the darunavir arm and by 10% in the lopinavir/r
arm (p < 0.05).

The TITAN study again put the two Pls head-to-head,
both dosed twice daily (600/100 and 400/100 mg,
respectively), in treatment-experienced patients®®. At
week 48, significantly more darunavir/r-treated patients
achieved HIV RNA plasma levels < 50 copies/ml in the
intent to treat analysis (71 vs. 60%). The most frequently
reported adverse events were diarrhea and nausea:
the percentage of patients with treatment-related grade
2-4 diarrhea was 8% in the darunavir/r arm versus 15%
in the lopinavir/r arm (p<0.05). The incidence of grade
2-4 nausea was 4% in each treatment arm.

Fosamprenavir/ritonavir

Fosamprenavir/r has been assessed at a twice-daily
dosage of 700/100 mg (the originally approved dose
in Europe) and at two once-daily doses, 1,400/200 and
1,400/100 mg®'.

Fosamprenavir 700/100 mg twice daily has been com-
pared in a head-to-head (KLEAN) study with lopina-
vir/r®8, This study was conducted in treatment-naive
patients and all received the same backbone of abacavir
and lamivudine. The twice-daily dose of fosamprenavir/r
was non-inferior versus lopinavir/r for HIV RNA sup-
pression at week 48. Drug-related grade 2-4 Gl ad-
verse events were slightly higher in the fosamprenavir
arm: diarrhea (13 and 11%) and nausea (6 and 5%).

In the CONTEXT trial®”, fosamprenavir/r 700/100 mg
twice daily was compared with lopinavir/r in treatment-
experienced patients. After 48 weeks, 46% of patients
on fosamprenavir/r twice daily and 50% of those on
lopinavir/r had HIV RNA levels < 50 copies/ml. The
rates of grade 2-4 drug-related diarrhea were 13% for
fosamprenavir/r and 11% for lopinavir/r.

In the REDUCE study®®, fosamprenavir/r was as-
sessed at two doses: 1,400/200 mg once daily and
1,400/100 mg once daily. The rates of HIV RNA sup-
pression were similar with Nh doses. The entage
of patients with grade 2-4
14% in the lower ritonavir dose group and 18% in the

200 myg ritonavir dose group. reprOduced or

Saquinavir/ritonavir WIthOUt ’[he pr|or WZP
e

Another PI, saquinavir, has also shown no |nf riori-
ty to lopinavir/r in head-to-head studies.
study*® randomized 337 treatment-naive patlents to

g feidicl G e was U
pémete@@

NP L

backbone. The incidence of reported grade 1-4 Gl ad-
verse events for saquinavir/r versus lopinavir/r was 7 vs.
14% for diarrhea, 6 vs. 9% for nausea, and 6% in both
arms for vomiting. In the GEMINI trial, the 500 mg heat
stable formulation of saquinavir was used. By contrast,
in the MaxCmin2 trial the 200 mg soft-gelatin formula-
tion was used, involving a daily pill count of 12 for the
saquinavir/r 1,000/100 mg twice-daily arm. There was
no significant difference in adverse events between the
treatment arms in this trial*’.

Tipranavir/ritonavir

In the RESIST 1 and 2 trials, tipranavir was studied
against an investigator-selected comparator Pl. Data
from the combined RESIST trials shows that tipranavir/r
500/200 mg twice daily was superior in efficacy to the
comparator Pl group. The adverse event profile is also
reported as similar for tipranavir/r and control Pls through
week 48, although only grade 3 or 4 Gl adverse events
have been reported*. Tipranavir/r 500/200 mg twice
daily has also been compared with lopinavir/r in a
large head-to-head trial of naive patients*. However,
this trial was stopped owing to excess hepatic en-
zyme elevations in the tipranavir 500/200 mg twice-
daily arm, and the rates of Gl adverse events were not
presented.

New drug classes

The integrase inhibitor raltegravir was not associated
with Gl toxicities in the initial trials of naive patients*. In
treatment-experienced patients, the incidence of Gl ad-
verse events was similar to placebo, or lower*. The CCR5
antagonist maraviroc has not shown increased rates of Gl
adverse events in either the MERIT trial of naive patients*®
or the MOTIVATE trials of experienced patients®’.

Conclusions

bH&ﬁcﬁi@ﬁnm&%rJ@@VentS, in particular diarrhea,

are still a significant problem regardless of whether the
or which combination they are

here is"a complex, combined effect of
r§|se1t6> iral treatment on the inci-

nce of G p oms, an for some trials, the major-
adverse events may not be related to anti-
br@vﬁ%l@r@atment There are clinical trials where Gl
adverse events have improved during antiretroviral

taking1 10,11
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Randomized trials have shown significant differences
in the incidence of Gl adverse events between anti-
retrovirals. The reporting of these in clinical trials of
ritonavir-boosted Pls has been fairly consistent,
concentrating on the endpoint of grade 2-4 events at
least possibly related to treatment. Overall, lopinavir/r
and fosamprenavir/r tend to show the highest rates
of drug-related grade 2-4 diarrhea, compared with
atazanavir/r, darunavir/r, or saguinavir/r.

Since Gl adverse events have not been reported
consistently in clinical trials of nucleoside analogs, it is
difficult to determine which drugs in this class affect Gl
tolerability the most. However, their effects are likely to
be small. The exception is zidovudine, with its well-
characterized profile of nausea.

In future, it is important for clinical trials to report Gl
adverse events in a consistent way. The percentage
of patients with drug-related grade 2-4 events should
be reported. In addition, the percentage with any
grade 2-4 Gl adverse event should be included, since
there could be subjectivity in the assessment of drug
relatedness in open-label clinical trials. The percentage
of patients who use medications to lessen the symp-
toms of diarrhea and other Gl complications should also
be reported.

Gastrointestinal adverse events are one of the most
common reasons for discontinuing antiretroviral therapy,
and are most often seen with ritonavir-boosted Pls.
However, the non-nucleosides, which are less likely to
cause Gl problems, can cause other adverse events.
A large head-to-head trial is in progress, comparing
efavirenz and atazanavir/r (ACTG 5202) in naive pa-
tients, with an NRTI backbone of either abacavir/lami-
vudine or tenofovir/emtricitabine. Other clinical trials
are also being planned, comparing first-line once-daily
boosted Pls (atazanavir/r and darunavir/r) with raltegravir.
All of these combinations are likely to show high rates
of efficacy, with a range of different adverse events
from using different drug classes.
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