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1. Background information on the procedure

Invirase (saquinavir [SQV]) is an inhibitor of the HIV viral protease preventing the creation of mature
infectious virus particles. Invirase is approved in several countries including the United States
Switzerland, Canada and Australia, and was the first protease inhibitor (PI) approved for the t ent
of HIV-infected adult patients in the European Union via the Centralised procedure in 1996. seis
recommended to be used only in combination with ritonavir and other antiretroviral mediein

products. The recommended dose is 1000 mg twice daily with ritonavir 100 mg twiceﬁ@nvirase is
available in 200 mg capsules and 500 mg tablets.

A publication in The Lancet (Lancet 2005; 365: 682-686) reported cases of QT p o@ation in patients
receiving PIs and showed dose dependent blockage of hERG channels in vitro@uinavir, lopinavir,

&tye Marketing

elitic dose finding study

nelfinavir and ritonavir. On request of the Food and Drug Administration (F
Authorisation Holder (MAH) of Invirase conducted two studies (supra-ther
[NP 21562] and thorough QTc study [NP 21249]) to investigate the eff saquinavir boosted with
ritonavir (SQV/r) on the QT interval in healthy volunteers. These studies'Were assessed by the CHMP in
the scope of a type II variation in June 2010 (EMEA/H/C/113/11/085),. The thorough QTc-study
(NP21249) showed a dose dependent, significant prolongation o QT interval and PR interval with
both therapeutic and supra-therapeutic dose regimens of saq@r.

Based on the data available in the framework of the type Q«'a ion and on the magnitude of the QT
prolongation observed, the CHMP at its June 2010 plen eting agreed to introduce amendments to
the product information for Invirase. Namely, to contraj ate the use of Invirase in patients with high
risk for arrhythmias and concomitant use with other medicinal products that may cause QT and/or PR
prolongation. Warnings for its use in patients witf@derate risk (based on increased exposure)
together with recommendations for ECG moni@g were also included. Further amendments were
made in the interaction and pharmacodynapnic séctions of the Summary of Product Characteristic
(SmPC) and respective sections of the PQ Leaflet (PL).

Furthermore, to minimise the identifi&ﬁ , the CHMP agreed with the immediate dissemination of
these findings to health care prof% s through the distribution of a Direct Healthcare Professional
Communication. The MAH also co ed to further explore and submit potential electrophysiological
investigations in non-clinical s s that may increase the understanding of the observed effects
(including the PR-proIongati((QT-prolongation and the observed discrepancy between T, and the
effect on QT interval).

However, the magnitude of the QT and PR changes observed and the uncertainty whether the
maximum effect w tured in the QTc study (NP 21249) remained of concern to the CHMP. The
seriousness of t?‘ﬁ(ect seen and any potential clinical impact on the safe and effective use of SQV/r
in combinatio‘ ment of HIV-1 infected adult patients were also of concern, particularly considering
that alternati\e products with a probably better safety profile are available.

N

In view above the European Commission initiated a procedure under Article 20 of Regulation
(EC) /2004. The European Commission requested the CHMP on 24 June 2010 to assess the
ab cerns and its impact on the risk benefit balance for Invirase, and to give its opinion as to

her measures are necessary to ensure the safe and effective use of Invirase, and specifically
whether the marketing authorisation for this product should be maintained, varied, suspended or
withdrawn.
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2. Scientific discussion

An article published in The Lancet reported cases of QT prolongation in patients receiving PIs and
showed dose dependent blockage of hERG channels in vitro for saquinavir, lopinavir, nelfinavi d
ritonavir. The MAH of Invirase conducted two studies (NP 21562 and NP 21249) to investigate

effect of SQV/r on the QT interval in healthy volunteers. @
Study NP 21562, was a multiple ascending dose (MAD) study conducted in healthy voft @s to
determine an appropriate supra-therapeutic dose of SQV/rtv to be used in the thoro /QTc study
(study NP21249). Study NP 21249 evaluated the effects of the therapeutic (1000/ mg twice daily)
and supra-therapeutic (1500/100 mg twice daily) doses of Invirase on the QT4 in a 4-way

crossover, double-blind, placebo- and active-controlled (moxifloxacin 400 n'% ealthy volunteers

(N=59). 0

Results of the thorough QT/QTc study in healthy volunteers demonstra ose dependent QT and PR
prolongation with the therapeutic dose of saquinavir 1000 mg boosted with ritonavir 100 mg bid on
day 3 and has identified an average maximum prolongation of QT ifiterval by 18.86 milliseconds (ms)
at 12 hours post dose compared to a single dose of moxifloxacin mg of 12.18 ms at 4 hrs post
dose. There were no reports of QT prolongation >500 ms nor@rsades de Points (TdP).

e

The QT prolongation seen in this study was greater than t% with moxifloxacin control. Dedicated
QT studies of other protease inhibitors have not shown egree of prolongation. However cross-
study comparisons should be interpreted with caution o differences in study drugs, doses chosen,
timing of ECG monitoring relative to maximal plas concentrations, design, conduct and analysis.
Given these findings, the CHMP in June 2010 duri@e assessment of the type II variation

(EMEA/H/C/113/11/085), agreed on amendme@ the Product information of Invirase to reflect that:

e Invirase is contraindicated in patient%h{congenital or documented acquired QT prolongation,
electrolyte disturbances, clinically refev bradycardia, clinically relevant heart failure with
reduced left-ventricular ejection @ , previous history of symptomatic arrhythmias, as well as
concurrent therapy with other hat prolong the QT and/or PR interval;

e Patients initiating therapy wit /r should be warned of the potential arrhythmogenic risk and
told to report any signs of t@ac arrhythmias (e.g., chest palpitations, syncope, presyncope) to
their physician. SQV/r s Id be discontinued in case of significant arrhythmias, QT or PR
prolongation; Q

e Consideration shauld be Given for performing baseline and follow-up ECGs after initiation of
treatment in pa 'XWith predisposing risk factors or in patients taking concomitant medication
known to increas e exposure of saquinavir. An ECG and continuous monitoring should be
performedsif 'Signs or symptoms suggesting cardiac arrhythmia occur.

This informx@vas disseminated to the HIV treating physicians and cardiologists via a Dear Health
Care Pro ional Communication.

[ly the MAH committed to conduct in vitro and in vivo studies to elucidate the
ysiological properties of SQV/r and to gain a better understanding of the delayed effect on QT
ngation relative to C,.x observed in the clinical thorough QT study.

Notwithstanding the above measures agreed, the magnitude of the QT and PR changes observed and
the uncertainty whether the maximum effect was captured in the QTc study remained of concern to
the CHMP. The seriousness of the effect seen and any potential clinical impact on the safe and effective
use of SQV/r in combination treatment of HIV-1 infected adult patients were also of concern,
particularly considering the known safety profile of other available treatments.
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Therefore a review of the benefit and risk of Invirase was started. The MAH was asked to specifically
provide any preclinical data relevant to the assessment of the cardiovascular safety of Invirase, to
discuss the clinical relevance of the results of the QT study in light of the clinical experience, the
uncertainly whether the maximum effect has been observed and the potential cardiovascular risk of
HIV patients. The MAH was also asked to discuss the current place of Invirase in the treatmen HIV
infection considering the recent cardiovascular findings and the new contraindications and w s
introduced in the product information. A Risk Management Plan with proposals for further r@.lres
was also requested. The MAH responses are summarised and discussed hereafter.

N\
S

2.1. Non-clinical aspects \Q

Preclinical data available with saquinavir pertaining to cardiovascular safety: espect to the ECG
was obtained from regulatory toxicology studies in dogs and marmosets e exception of two

early general pharmacology studies that used anesthetised cats. No treé@ent—related effects on the
ECG intervals or morphology were seen in these studies. &

The article published in The Lancet in 2005, showed in an in vitr@c rophysiological assay using
hERG channels expressed in HEK293 cells, that saquinavir ha 50 of 15.3 uM for blockade of the
hERG current. While for the other tested PIs the IC5y's were.8: for lopinavir, 11.5 uM for nelfinavir,
and 8.2 uM for ritonavir.

It was acknowledged by the MAH that in the toxicoloxgies the exposures of saquinavir were below
the ICso for hERG inhibition of 15.3 uM, with the exceptioh of the ritonavir-boosted toxicology in dogs
using highest doses of 2000mg/kg/day SQV and g/kg/day RTV, respectively.

The MAH will conduct three additional preclinial studies as a post-approval commitment of the type II
variation in June 2010. Two studies will eyaluate the potential for SQV to affect cardiac ion channels,
the other will look at the distribution of th vir in cardiac tissue relative to plasma concentration.
The protocol of these studies have be ewed and agreed with the CHMP in follow-up measures.
The final results of these studies a6 cted during Q1 of 2011.

Conclusions
No effects on ECG intervals o hology were observed in any of the toxicology and pharmacology
studies available. It was n &hat in most of the toxicology studies, the achieved exposures of SQV

were below the IC50 of 1 M for blockade of the hERG current identified in the Lancet 2005
publication. Thereforx relévance of the toxicology/pharmacology studies in this context is limited.
The follow-up in vit/pag ies and the tissue distribution study are expected to increase the
understanding oiﬁ echanism of saquinavir effects on QT- and PR-interval. The final study results
will be availabf ing Q1 of 2011.

\ g

view of the pharmacokinetic studies: NP 21562 and NP21249

Study NP21562 was a 14-day, randomised, double-blind, multiple ascending dose (MAD) study
conducted in healthy volunteers to determine an appropriate supra-therapeutic dose of SQV/rtv to be
used in the thorough QT/QTc study (study NP21249). Dose escalation was based on thorough review
of safety data (i.e. laboratory safety data, vital signs, ECGs), tolerability and pharmacokinetics
parameters for saquinavir. After completion of the first dose cohort of SQV/rtv (1500/100 mg bid, n =
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9; and 1000/100 mg bid, n = 3), the PK data suggested that further dose escalation could result in
SQV exposure greater than the highest exposure observed in 4-week dog toxicokinetic studies (AUCy.24
= 168 pg.h/ml).

(bid) were 83.4 pg.h/ml and 80.2 ug.h/ml, respectively. On the assumption that the absorpti the
next higher planned dose (2000/100 mg SQV/r bid) would be of the same rate as the absom at the
1500/100 mg SQV/r bid dose, the predicted AUC;,s and AUC;,, were estimated to be 98. 1.7
Hug.h/ml, respectively. Hence, further dose escalation of SQV/r to 2000/100 mg bid m % result in
daily exposures exceeding the highest exposure tested in the dog toxicology studies tAUC= 84 pg.h/ml
for a 12-hour dosing interval). Having met two pre-defined stopping criteria no fu@ ose levels
were investigated. This study also showed that maximum exposure was reac ay 3.

The maximum AUC;,s and AUC;,;, in two subjects who received the 1500/100 mg SQV/r twice :day

Study NP21249 evaluated the effects of the therapeutic (1000/100 mg bi supra-therapeutic
(1500/100 mg bid) doses of Invirase on the QT interval in a 4-way crossovyger, Jdouble-blind, placebo-
and active-controlled (moxifloxacin 400 mg) in healthy volunteers (N=%

On Day 3 of dosing, ECG measurements were done over a period o%? hours. On Day 3 mean Cpyayx
values were approximately 3-fold and 4-fold higher with the ther, ic and supra-therapeutic doses,
respectively, relative to the mean C,,. observed at steady sta z(the therapeutic dose administered
to HIV patients. On Day 3, the upper 1-sided 95% confidence val of the maximum mean
difference from pre-dose baseline-corrected QTcS (study specific heart rate corrected QT) compared to
placebo was > 10 msec for the two ritonavir-boosted Ir@ treatment groups (see table 1.). While
the supra-therapeutic dose of Invirase/ritonavir appe 0 have a greater effect on the QT interval
than the therapeutic dose of Invirase/ritonavir, it isgnot sure if maximum effect for both doses has
been observed. In the therapeutic and the supra—peutic arm 11% and 18% of subjects,
respectively, had a QTcS between 450 and 48@& There were no QT prolongations > 500 msec and
no Torsade de Pointes in the study.

Table 1. Maximum mean of d &(msec) on day 3 for therapeutic dose of
Invirase/ritonavir, herapeutic dose of Invirase/ritonavir and active control
moxifloxacin in Ithy» volunteers

Treatment Post-D Mean Standard Upper 95%-CI of
TimefPdin ddQTcS Error ddQTcS

Invirase/ritonavir 127houss 18.86 1.91 22.01

1000/100 mg BID (

Invirase/ritonavir hours 30.22 1.91 33.36

1500/100 mg BID Q

Moxifloxacin® N ours 12.18 1.93 15.36

T Derived chan fWre-dose baseline corrected QTcS compared to placebo

A 400 mg was istered only on Day 3

Note: QTcS in this as QT/RR0.319 for males and QT/RR0.337 for females, which are similar to Fridericia’s
correction (QTck= 0.333).

ﬁqSEJnterval prolongation of > 200 msec was also observed in 40% and 47% of subjects

In this s
receivin se/ritonavir 1000/100 mg twice daily and 1500/100 mg twice daily, respectively, on
olongations of > 200 msec were seen in 3% of subjects in the active control group

Day 3
( i cin) and 5% in the placebo arm. The maximum mean PR interval changes relative to the
0Se baseline value were 25 msec and 34 msec in the two ritonavir-boosted Invirase treatment

groltps, 1000/100 mg twice daily and 1500/100 mg twice daily, respectively.

Events of syncope/presyncope occurred at a higher than expected rate and were seen more frequently
under treatment with saquinavir (11 of 13).

To address the uncertainties regarding the maximum effect seen in this study the MAH computed
ddQTcSgense at four additional time points on day 3 (0.25, 1, 14, and 22 hours post-dose). For both
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dose schemes a beginning decrease in ddQTcSgense Was observed at 22 hours post dose. These data
supports the conclusion that maximum increase in ddQTcSgense Was seen at 12 hours post-dose for the
Invirase/r 1000/100 mg regimen and at 20 hours post-dose for the Invirase/r 1500/100 mg regimen
on day 3 (as shown in the Figure 1). It is noted that no pharmacokinetic data are available at this time
point. Furthermore the decrease of QT values at 14 hours post dose in all arms hints at the
contribution of circadian changes on the size of the overall effect. b

Figure 1 Time Course of ddQTcSgense 0N Day 3 for the Invirase/r 1000/100 mg 00/100
mg Treatment Regimens and Moxifloxacin on Day 3 ¢ %

Time course of ddQTcS on Day 3 K
35 - O

30 +

25 4

SQV/RTV (1500/100 mg)

SQV/RTV (1000/100 mg) @
10 4
Moxifloxa

-1 4 9 14 \ 19 24

51
Time, h

A post-hoc exploratory PK-PD analysis of c@es in ddQTcSqense @s a function of SQV C.x suggests
a linear relationship between C,,x and obsq;d QTc increase. These results provide evidence of dose
dependence of SQV-induced QTc prolongatiqf. Thus supporting the hypothetical highest risk of QT
prolongation and arrhythmias for indi patients during phases of highest drug exposure, such as
during the first week of therapy orb concomitant treatment with drugs increasing SQV exposure is
initiated.

20 A

mean ddQTcS, mSec
&

The results also suggest a pr Cmax cutoff value of 8300 ng/ml to maintain the ddQTcSgense below
20 msec. It is noted that t rage steady state C, . values with the 1000/100 mg bid SQV/r
regimen in HIV-infected p ts are below this cutoff. However, this was not the case for maximum

exposure on day 3 forWwgost of the subjects in the thorough QT/QTc study, and might not apply to HIV-
patients initiating S%treatment or concomitant treatment with drugs increasing SQV exposure.

The MAH performied & post-hoc evaluation of QTc changes measured at steady state from six

SQV/r multip Hbse studies to address the limitation of obtaining this information from

placebo- ﬁld studies. One study examined the interaction with methadone in HIV-infected

patients the remaining were in healthy subjects (N=117 to 135). The ECG analysis from the

meth teraction study showed mean QTcB changes at days 7 and 15 as modest with absolute

va ow 450 msec. This study was assessed during the type II variation, but did not impact on
e@ision of the contraindication of concomitant use with methadone.

ECG data from the other five studies (MAD study NP21562 and interaction studies with rifabutin,
ketoconazole, digoxin and midazolam) in healthy subjects showed that, a SQV/r dose of 1000/100mg
given for 2 — 4 weeks, resulted in Cy. values at 4h roughly between 3000 and 5000ng/ml. ECGs were
recorded at different time points from pre-dose, day 1 to day 28, and repeated measurements after
the morning dose. No signal for delayed and progressive increases of QT intervals was noted.
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Regardless of the methodological limitations (assay sensitivity, etc) of study comparisons, these data
provides valuable information and is overall reassuring.

Pharmacokinetic Exposure at Steady State vs Day 3

Saquinavir exposures reach a maximum level on day 3 and decreases 2- to 3-fold between days 3 to
7, with steady-state exposures being approximately 20 to 25% of peak exposure observed on 3.
Steady-state is typically achieved following approximately 10 to 14 days of treatment. This sed
by the inhibition of CYP450 metabolism by SQV/RTV which occurs immediately with the ipitiaton of
therapy. However, auto-induction of CYP450 arises after approximately 3 days of treéh@

in significantly less metabolic CYP450 inhibition at steady-state.

, resulting

Previously clinical studies showed that following bid dosing the mean SQV AUC,. Qed from 14.6 to
39.4 pg-hr/ml and mean SQV C,.x ranged from 2.16 to 4.9 ug/ml, in HIV-infeCted patients at steady
state conditions. SQV exposure (based on AUC,._1, values on day 3) followin nvirase/r 1000/100
mg bid dose in the thorough QTc study (NP21249) was 2.4- to 7.4-fold highernMhan the exposure seen
in HIV patients, while SQV exposure on day 3 following the Invirase/r ]@(100 mg bid dose was 3.5-
to 11.0-fold higher Similar results were seen for Cyax.

It is acknowledged that high AUC values as seen in healthy volu gmay be reached in HIV patients
during the first week of SQV/r therapy and whenever concomi I—matment with drugs significantly
increasing SQV exposure is started. These periods of high SQQ@sure might pose patients at
particularly high risk of experiencing an arrhythmic event.@wis regard, treatment-naive patients
starting de novo on Invirase are considered to be at hi isk for QT prolongation and arrhythmia.

Therefore, the MAH was requested to explore and prop a dosing schedule achieving reduced SQV
exposure during the first week of therapy (and eIIy on day 3), with subsequent dose increase to

the recommended dose. Q

Dosing schedule for treatment naive pati%
en, 50

A proposal for a modified Invirase/r regi@ 0/100 mg bid during the first 7 days followed by the
current recommended dose of 1000/®g bid thereafter for treatment-naive patients starting de
novo on Invirase was substantiat%} PK-PD modeling based on existing PK data. Based on the PK
data from study NP21562 and N (see table 2) in healthy volunteers exposures on Invirase/r

500/100 mg bid are expected lows (see table 3).
Table 2. Chnxand gco.n Estimates of SQV following Multiple Dosing of Invirase/r 1000/100
1500/100 mg Treatment Regimens in Healthy Subjects
Study imen, N Day Cmax* AUC*q_;5 C*¢rough
. (ng/ml) (pg-h/ml) (ng/ml)
NP21562 \ /100, bid, N=3 1 4.26 £ 0.16 34.6 £ 19.9 1.21 + 0.85**
» 14 6.05 + 1.46 36.6 £ 9.66 1.30 £ 0.32%*
NP21562 . Yo, N#A500/100, bid, N=9 1 4.91 + 2.05 42.3 +£ 25.2 1.69 £ 1.17%*
X 14 6.75 + 3.08 42.7 £ 20.9 2.06 * 1.54%%
NP21249 1000/100, bid, N= 57 3 11.20 + 3.26 94.8 + 30.6 5.94 + 2.86%**
1500/100, bid ,N=60 3 15.90 £ 4.36 141+ 44.3 9.52 + 4.14%*x*

andard deviation
post-dose data from PK Table 2.1 and PK Table 2.3 in the study report NP21562.
hour post-dose data from individual listing of SQV plasma concentrations table reported on CSR NP21249.
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Table 3. Projected Cnax, AUCp.12, and Cyougn Estimates of SQV following Multiple Dosing of
Invirase/r 1000/100 mg bid in Healthy Subjects

Invirase/r Dose PK Parameter Day 1 Day 3 Day 7** Day 14
C*max (Hg/ml) 3.77 10.90 6.54 s.y\

1000/100 mg bid AUC*q.1 (pg.h/ml) 31.41 94.4 56.64 32,54
C*trougn (HG/mI) 1.17 6.14 3.68 @}

500/100 mg, bid Crnax (HG/MI) 1.89 5.5 3.3 ‘\Q}2.64***
AUCo.12 (Ug.h/ml) 15.71 47.2 28.3 ( 1 16.27%%x
Crrougn (Hg/mI) 0.59 3.07 1.84 6 0.67%%*

*Reported values are mean of mean values after correcting for the dose from studies NP21562 and 19,

**Day 7 values are reduced by 40 % from day 3 values, this scaling was based on observed reductigMg Clrough from day 3 to day
7 in study NP21562. “

***These values assume continuation of the Invirase/r 500/100 mg bid dose regimen beyond w ecause of switching to the
Invirase/r 1000/100 mg bid dose regimen at the end of week 1, these values would be higher qqd ected to approach the

1000/100 mg bid dose regimen values.

Considering that, based on available PK data and on published reports,@sures for Invirase/r
1000/100 mg bid in healthy volunteers are approximately 50% higﬁocompared to HIV infected
patients, the estimated exposure data for the reduced dosing is wing (see table 4).

Table 4. Projected Cpax, AUCq-12, and Cirough EstimatQSQV following Multiple Dosing of
500/100 mg bid in HIV-infected Patient
Invirase/r Dose PK Parameter Day 1 ~ Day 3 Day 7 Day 14

500/100 mg bid Crmax (Hg/ml) 1.2\ ) 3.67 2.2 1.76*
AUCo.12 (Mg.h/ml) 10.48°N, 31.5 18.9 10.85*
Ctrough (Hg/ml) M 2.04 1.23 0.82%*

*These values assume continuation of the Invirase/r 500/10, M dose regimen beyond week 1. Because of switching to the

Invirase/r 1000/100 mg biq dose regimen at the end of w&@wese values would be higher and expected to approach the

1000/100 mg bid dose regimen values

Xo

Comparison with exposure data obtai Qlier with other saquinavir treatment regimens considered
effective (Invirase/r 400/400 mg a mr%ovase 1200 tid), during the first week of treatment showed
that the PK exposure for the proje @. Invirase/r 500/100 mg is not lower.

Data collected in 84 HIV-infe tients receiving monotherapy with Invirase showed an estimated
ECso was 0.05 pg/ml for Cp @ad 3.56 pg.h/ml for AUC,4,. The projected Chin (0 Cirough) and AUC,4y, for
the Invirase/r 500/100 me regimen are considerably higher (= 4-fold) than these PK-PD model

based estimates. \

Based on the obser%lationship between QTcS vs Cnay from the QTc study NP21249, the projected
maximal incregs I c on day 3 would be 9 msec for the Invirase/r 500/100 mg bid regimen in
treatment-nai QQ ients.

Discussia 0 conclusions on pharmacology

As discug @ above, the MAH provided additional ECG data and PK/PD analyses from the thorough
QT/Q ',. dy (study NP21249) and ECG data from several clinical pharmacology studies in healthy
\%e) s, including the interaction study with methadone evaluated previously.

Th&sadditional QTc values from study NP21249, particularly the 22h post dose day 3 values, indicate
declining effect on QTc after 12h and 20h for the 1000/100mg and 1500/100mg SQV/r dose,
respectively. The post-hoc exploratory PK/PD analysis of changes in ddQTcSdense as a function of Cp,ax
provides clear evidence of dose dependence of SQV-induced QTc prolongation suggesting a linear
relationship between C,,.x and observed QTc increase.
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ECG data provided from other clinical pharmacology studies, although with methodological limitations
(assay sensitivity, etc), showed no signal for delayed and progressive increases of QT intervals for
SQV/r dose of 1000/100mg given for 2 — 4 weeks (Cax Values at 4h roughly between 3000 and
5000ng/ml). This data provides valuable additional information and is, overall, reassuring.

Overall, no signal for delayed and progressive increases of QT intervals is detectable from theb
additional analyses provided by the MAH. This supports the hypothetical highest risk of QT

prolongation and arrhythmias for individual patients during phases of highest drug expo @ch as
during the first week of therapy (as indicated by the results of the thorough QT/QTc sf@ day 3) or

when concomitant treatment with drugs significantly increasing SQV exposure is initiated.

Therefore based on availability of the pharmaceutical form and PK/PD data in he IQ/olunteers and
HIV infected patients a proposal for an initial lower dosing regimen (i.e. 500 \@ of Invirase/r bid)
during the first week in treatment-naive patients starting treatment with RT%sted Invirase
(followed by the approved dose of 1000/100mg Invirase/r bid) was deem@ceptable.

Some degree of uncertainty concerning the linearity of the kinetics an igh variability of
saquinavir PK is acknowledged. It is agreed that from the safety peﬁective the proposal is clearly
endorsed: a cut-off value for Cax of about 8300 ng/ml was predi o maintain QT prolongation from
baseline below 20msec (post-hoc exploratory analysis of stud @49; Figure 1). With the planned
regimen patient exposure will be below this threshold, even iv&idual exposures were somewhat
higher than projected.

Effective therapy in treatment naive patients is assoei l@/ith a Cnin of approximately 0.05 pg/ml and
an AUCg.,4 of about 20 pg-h/ml (EPAR Invirase). Follm the MAH’s extrapolations Cgougn and AUCy.1>
during the first week will be close to these values @ Imost the whole week (2.04 ug/ml and 31.5
pMg-h/ml on day 3 and 1.23 pg/ml and 18.9 ug-ft™on day 7, respectively). This is further backed up
by exposure data obtained with earlier saquinaVig treatment regimens considered effective (Invirase/r
400/400mg and Fortovase 1200 tid) that®@mpare well with the calculated exposure during the first
week of treatment. Finally, since standa@sing of SQV/r 1000mg/100mg will be started at day 8
plasma levels necessary for full virolog suppression should be reached during the second week at

the latest.

Therefore the proposed regime Qpected to provide the required safety during the time of
treatment initiation together{) dequate efficacy in treatment-naive patients. To further confirm the
increased safety (with reg QT prolongation) with the new regimen while maintaining similar
efficacy with regards to th ological suppression, the CHMP requested the MAH to perform a clinical
study specifically inv&%ating the PK and QT prolongation in HIV patients initiating de novo treatment

with SQV/r. fo
2.2.2. C|in‘|q$fficacy

Efficacy Ve

Invirase e first PI approved in 1996 for the treatment of HIV infected adult patients. In 2003
Invira recommended to be used only with ritonavir-boosting to address bioavailability issues, in
commj on with other antiretrovirals. Total patient’s exposure to Invirase in the 14 years of
&ng, is estimated to be approximately 1 million person years (including approximately 7 years
with’ritonavir-boosted Invirase). In the last 10 years, with the marketing authorisation of new PIs, the
market share for Invirase has been decreasing.

The clinical efficacy of Invirase in combination therapy was demonstrated in two Phase III clinical trials
(study SV-14604 and study NV-14256) using clinical endpoints and surrogate markers of viral load and
CD4 lymphocyte counts. Similar clinical efficacy and of ritonavir-boosted Invirase in combination
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therapy (with two NRTIS/NNRTIs) was demonstrated compared to RTV-boosted Indinavir (study
MaxCmin1l) and RTV-boosted Lopinavir (study MaxCmin2), based on surrogate markers of viral load
and CD4 lymphocyte counts. Both these studies were phase IV open-label.

The GEMINI study compared Invirase/r (1000/100 mg bid) with LPV/r, both given bid, in con
with tenofovir/emtricitabine given once daily, in 337 treatment-naive participants who were ' ored
over 48 weeks. Similar levels of viral suppression (64.7% vs. 63.5%) and increases in ;»“ ounts
were seen in both arms. In this study both SQV/r and LPV/r treatment caused an 4 ase from
baseline in fasting total cholesterol (TC), LDL cholesterol and triglycerides (TG)’.@ases from

baseline TG were significantly higher for LPV/r.

It is noted that the accepted surrogate marker for progression of cardiovascular 'Qe is cholesterol,
while the predictive value of high TG levels is less well established. In a recen alysis of the D:A:D

study group (SW Worm, 2010) higher TG levels were marginally independe sociated with an
increased risk of MI in HIV-positive subjects. However, the extent of the ugtion in relative risk (after
taking account of latest TC, latest HDL-C and other confounders) sugg at any independent effect

is small. The authors concluded that future risk stratification should pe foCused more closely on non-TG
lipids such as total cholesterol and HDL-C and on other and modifi CVD risk factors including
smoking. é

Current use of Invirase

Various treatment guidelines recommend Invirase/r as a 5@1— ine or alternative RTV-boosted PIs in
patients who are intolerant to or have experienced clini Q verse events on other PIs. This was also
acknowledged in an Advisory Board meeting convenedMy the MAH on this topic. It is however noted
that other European guidelines still refer to Invirz’a.g'nj first line treatment. As per treatment guidelines,

Invirase is also recommended in pregnant won& in children.

As mentioned above the use of Invirase has beén declining in the past years with the introduction of
other PIs. Most of the use of Invirase is i@eat prescriptions, with very few patients initiating
Invirase for the first time.

Invirase will be the first PI to reac ent expiration beginning in November 2010 in the United States
and January 2011 in the Europea n. The availability of a generic PI may provide an additional
treatment option to those withmccess in the past. The current limited use of Invirase in the
developed world might lead q‘ ed demand for generic Invirase in Europe or the United States,
however, there is a growiQ and for second-line regimens, and thus for PIs, in the developing
world.

Discussions and Con Shns on Efficacy

As described abov. %efﬁcacy of Invirase in HIV-infected patients in the past 14 years has been
demonstrated, IA\irase was the first PI approved followed by nine other PIs, some of which are
currently con bed first line treatment. Invirase has been recognised as currently being

recomm rfch:Jsecond- or third-line therapy. It is noted that some of the EU guidelines still refer to
Invirase%; line treatment. One of the current benefits of Invirase claimed by the MAH is better

lipid ppofile=for Invirase vs other PIs.

Ho r, there is some uncertainty about this claim since the studies of comparative efficacy and

t ability (MaxCminl and MaxCmin2) versus other PIs (Indinavir/r, Lopinavir/r) have some
limitations due to their phase IV open label design. In the Gemini study, significantly lower triglyceride
levels compared with RTV-boosted lopinavir were observed. Whether this translates into a real clinical
benefit is unclear. TG level is not an established surrogate of CV risk lowering in the HIV population.
Data from the D.A.D study population analysing relative risk reduction after taking account of latest
total cholesterol, HDL-cholesterol and other confounders, suggests that any independent effect is
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small. On the other hand the higher pill burden of SQV/r 1000mg/100mg bid treatment might
negatively impact treatment compliance.

It was noted that some treatment guidelines recommend off-label use of 2000mg/100mg once daily of
SQV/RTV. This regimen is not approved and since it might pose patients at higher risk of arrhythmias
due to increased exposure, the warnings in the product information are strengthened to highli\@he
use of the recommended dose. @

2.2.3. Clinical safety . %

Patient exposure K
In the 14 years of marketing experience since approval of Invirase, there have Qpproximately
1 million person years of exposure to Invirase, including approximately 7 y experience with
RTV-boosted Invirase, in combination with other antiretrovirals. Since appr%ost marketing
surveillance has not found a causal relationship between Invirase and QT ngation or TdP.

Considering the already known overall safety profile for Invirase the sa&\ssessment focused on the
cardiovascular safety of Invirase particularly on QT and PR prolongation further to the results of the

thorough QT/QTc study in healthy volunteers (Study NP21249). ta submitted is summarised and
discussed hereafter. Q

Adverse Events reported in Clinical studies

In the four large randomised clinical trials conducted in tients, one with unboosted Invirase
(study NV14256, n=327) and three with RTV-booste se (MaxCminl, MaxCmin2, and Gemini

studies, n=474), there were no cardiovascular safety sighals. However, the number of included
subjects is still too small to allow detection of ver@e events such as TdP.

According to several publications, the highest figk 6f TdP is observed in female patients with structural
heart disease. It is a limitation of the safe%;l:ntabase that patients with cardiac impairment and
baseline ECG abnormalities were excludﬁj the clinical studies. This is reflected in the missing

information of the Risk Management@

In the three clinical trials of HIV-i ed patients treated with RTV-boosted Invirase for 48 weeks
there was no association of cardi ents within the first eight weeks of initiating therapy. The three
cardiac events that were rep the MaxCmin1 and Gemini studies occurred late in study
treatment. Based on clinic % experience, a lack of evidence exists to suggest an association of QT
prolongation with RTV—on Invirase.

However, the findin Ne thorough QTc study conducted in healthy volunteers as discussed earlier
in this report (see sm 2.2.1 Clinical pharmacology) showed a potential proarrhythmic risk emerging
within the firs;t\@eks of treatment due to significantly higher SQV plasma concentrations during
this period. \

S 9
Adverse € é( reported Post marketing
The avai m; post marketing adverse events have been examined for evidence of QT/QTc interval
prolor@nn and TdP and for adverse events possibly related to QT/QTc interval prolongation, such as
venthi r arrhythmias, cardiac arrest and sudden death.
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Table 1 Adverse Events and Co-manifestations of 59 Cases as per MedDRA SMQ Torsades de
Pointes as per 21Jul 2009

SOoC High Level Preferred Term AE | CO | Grand
Abbreviation | Term Total
NERW Disturbances in Loss of consciousness 10 3 13

consciousness
NEC

Syncope 25 1 26 b
CARD Ventricular Cardiac arrest 10 10 @

arrhythmias and

cardiac arrest ¢
Cardio-respiratory arrest g 1 10 K
Torsade de pointes 1 1
Wentricular arrhythmia 1 1 O
Wentricular fibrillation 1 N
Ventricular tachycardia 1
GENRL Death and Sudden death 3 Q ;
sudden death
INY ECG Electrocardiogram qt 2 2
investigations prolonged
Total 61 7| 68

S
AE=adverse events; CARD=cardiac CO=co-manifestations; GENRL=general; INV=i®gations; NERV=nervous

Source: Table 3 of Drug Safety Report No. 1035313.

There was one death due to TdP reported in 1996 (beforeQNQ added to boost Invirase) that
occurred in a 31 year-old male receiving unboosted Inv'@ 00 mg tid (lower than current
recommendations of Invirase/r of 1000/100 mg bid). atient had a long and complex clinical

history, high viral load and received several concomitant'medications (methadone, haloperidol,
clindamycin, pyrimethamine, and sulfadiazine) th @ e known to cause QT prolongation/TdP.

Two other cases of QT prolongation were identified as interactions with other medicinal products
known to cause QT prolongation: astemi (1996; before boosting) and Invirase/r-ciprofloxacin-
LPV/r-diltiazem (2007; after boosting). <

There were no post marketing ex er@reports of PR prolongation or AV block (1% 2", 3™ degree)
associated with Invirase or conco% Invirase/r in post-marketing data.

When compared with other RTsted PIs, patient exposure to Invirase is limited. The MAH
estimates total exposure to SQV to be about 1 million patient years in 14 years of clinical use (7 years
with ritonavir-boosted In\Q). Assuming average duration of SQV use of about 1.5 years, about
670.000 patients havﬂeen eated with Invirase.

TdP is a very rare A@o its incidence is hard to determine as it also depends on the target
population. Incid drug-induced TdP was estimated to be in the order of 1:100,000 to 1:220,000
based on studf m Swedish and German Pharmacovigilance databases. Given the low incidence,
the low nwn@ arrhythmic events reported for SQV might not be surprising. Underreporting of
ADRs is an Nortant limitation of post-marketing reporting, perhaps especially in the context of one of
the oIdeducts being approved for HIV treatment.

Ri ested by the thorough QTc Study (NP21249)

arised in section 2.2.1 of this report, this study showed the maximum ddQTcSgense fOr
Inviwase/r 1000/100 mg bid as 18.86 msec (12 hours) and Invirase/r at 1500/100 mg bid with
maximum of 30.22 msec (20 hours), the upper 95% CIs for ddQTcSgense are above 20 msec for both
doses.

The supra-therapeutic dose of Invirase/ritonavir appeared to have a greater effect on the QT interval
than the therapeutic dose of Invirase/ritonavir: 18% and 11% of subjects, respectively, had a QTcS
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between 450 and 480 msec. There was no QT prolongation > 500 msec and no torsade de pointes in
the study.

In this study, PR interval prolongation of > 200 msec was also observed in 40% and 47% of
subjects receiving Invirase/ritonavir 1000/100 mg twice daily and 1500/100 mg twice daily,
respectively, on Day 3. PR prolongations of > 200 msec were seen in 3% of subjects in the ac@

control group (moxifloxacin) and 5% in the placebo arm. @
Events of syncope/presyncope occurred at a higher than expected rate and were sger@re
frequently under treatment with saquinavir (11 of 13). 0

There was one occurrence of first degree atrioventricular (AV) block that resul discontinuation
of treatment with Invirase/r 1000/100 mg. Maximal increases from the dens se baseline in the
PR interval of +25 msec and +34 msec were seen at 4 hours and 5 hours p% e for the Invirase/r
1000/100 mg and 1500/100 mg regimens, respectively. 0

The finding of dose-dependent PR prolongation together with the episo@ 15t degree AV block
describe true risk of AV block with plasma levels achieved on day 3 in heafthy volunteers. The paucity
of findings in the post marketing experience suggest that levels achieved with therapeutic doses in
HIV-infected patients would only transiently (day 3) reach Ievels@ing to AV block, and that risk
diminishes substantially with auto-induction and decreasing p@ concentrations to steady state.

As a consequence of these findings, concomitant use of dr@nt potential QT/PR prolongation was
contraindicated during the type II variation. Caution wa@v sed for products with the potential to
increase SQV exposure and recommendations for mo g procedures were also introduced in the

variation procedure in June 2010.

Risk of QT prolongation and arrhythmia in diffe Qatient’s population

For patients initiating Invirase for the first tim%a highest risk of QT prolongation and associated TdP
is expected within the first week of dosin&e}to significantly higher plasma concentrations of SQV
and decrease substantially as SQV pIasn@vels decline to steady state due to auto-induction (as
discussed in section 2.2.1 Clinical phmcology of this report). Theoretically, the QTc risk is likely to
be lower in patients switching from er RTV-boosted PI regimen to a Invirase/r regimen, since
these patients would not be expec o0 have transient PK build-up during the first week of therapy
because the metabolizing enz @are likely to be fully induced in this setting. The QTc risk is
expected to be minimal to nczgin those HIV-infected patients maintained on Invirase/r therapy.

Mitigation factors
In addition to the foIIo\'Qg measures previously agreed during the type II variation:

e Contraindicat @n patients with congenital or documented acquired QT prolongation,
electrolyter rBances, clinically relevant bradycardia, clinically relevant heart failure with
reduced IQ ntricular ejection fraction, previous history of symptomatic arrhythmias, as well as
conc r'r& erapy with other drugs that prolong the QT and/or PR interval;

e Pati initiating therapy with SQV/r warned of the potential arrhythmogenic risk and told to

y signs of cardiac arrhythmias (e.g., chest palpitations, syncope, presyncope) to their

iCian. SQV/r to be discontinued in case of significant arrhythmias, QT or PR prolongation;

onsideration to be given for performing baseline and follow-up ECGs after initiation of treatment
patients with predisposing risk factors or in patients taking concomitant medication known to
increase the exposure of saquinavir. An ECG and continuous monitoring should be performed if
signs or symptoms suggesting cardiac arrhythmia occur;

e Dissemination of the above mentioned information to the HIV treating physicians and cardiologists

via a Dear Health Care Professional Communication in July 2010;
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e Additional non-clinical studies to be conducted by the MAH to elucidate the electrophysiological
properties of SQV/r for a better understanding of the delayed effect on QT prolongation relative to
Cmax Observed in the clinical thorough QT study;

It is now agreed to further amend the Product Information of Invirase to: c
e Reduce the dose regimen during the first week of treatment naive HIV infected patient@ ng
ed to

treatment with Invirase in order to address the concern on this population which is ¢
be more at risk for QT prolongation and arrhythmias; ¢ %

e Strengthen the warnings to highlight that the recommended dosing regimen of, &mg/lOOmg
twice daily (SQV/r) should not be exceeded. This amendment addresses conce n the identified
off-label use of an once daily regimen of 2000mg/100mg (SQV/r) as inclu it one European
guideline;

e Detailed warnings on ECG monitoring considering values of QT inter Qained at baseline are
agreed to promote a safe and effective use of Invirase. In this regaz&ere was also agree to add
some important information that the physician to give to the patients;

The MAH will also conduct a user testing consultation with target@ent groups to evaluate the
understanding of the revised Package Leaflet. This user testi arried out to demonstrate the
readability and usefulness of the Package Leaflet to patienb

In addition, and to monitor the impact on the previous Ures agreed with regards to the
contraindication of concomitant medications common d in HIV patients the CHMP requested the
MAH to submit a review of these off-label cases. Therefore the MAH will submit specific analyses of
reported cases of AEs associated with off-label usconcomitant contraindicated medications within
the PSURs. Furthermore, it was agreed that the clivrent PSUR cycle of 3-yearly submission needed to
be shortened to guarantee an adequately closely’monitoring of the cardiovascular safety of Invirase
and of the measures implemented. As acfmuence the PSUR cycle is shortened for an annual

submission.

Finally, as previously discussed in gz.zi of this report “Clinical Pharmacology”, the MAH will
perform a clinical study in treat aive HIV-1 infected patients starting treatment with Invirase to
provide further information o ovascular safety any reassurance that this dose regime would
increase safety (with regards%QT prolongation) while maintaining similar efficacy.

Conclusions on Safet

Post marketing dat \entified one death due to TdP in 1996 (before RTV was added to boost
Invirase). This ca a’vbconfounded by several factors including concomitant medication with products
(methadone, hal ridol, clindamycin, pyrimethamine, and sulfadiazine) that are known to cause QT
prolongation/@ Two other cases of QT prolongation were identified as interactions with known
medicin b ts to cause QT prolongation: astemizole (1996; before boosting) and Invirase/r-

with ritonavir (SQV/r) on the QT interval in healthy volunteers following a publication in The Lancet
reporting cases of QT prolongation in patients receiving PIs and showing dose dependent blockage of
hERG channels in vitro for saquinavir, lopinavir, nelfinavir and ritonavir.

Assessment Report for Invirase
EMA/58070/2011 Page 15/41



The results of this study have demonstrated dose dependent QT and PR prolongation with the
therapeutic dose of saquinavir 1000 mg boosted with ritonavir 100 mg bid on day 3 and has identified
an average maximum prolongation of QT interval by 18.86 milliseconds (ms) at 12 hours post dose
compared to a single dose of moxifloxacin 400 mg of 12.18 ms at 4 hrs post dose. There were no
reports of QT prolongation >500 ms nor Torsades de Points (TdP).

The QT prolongation seen in this study was greater than that seen with moxifloxacin contr cated
QT studies of other protease inhibitors have not shown such degree of prolongation. Ho ross-
study comparisons should be interpreted with caution due to differences in study drud® %s chosen,
timing of ECG monitoring relative to maximal plasma concentrations, design, conduc }analysis.

Given these findings, the CHMP in June 2010 during the assessment of the tngation
(EMEA/H/C/113/11/085), agreed on several amendments to the Product inf atien (as described
above) as a measure to minimise the potential risk in HIV-1 infected patien this regard
concomitant use with several medicinal products known to cause QT pr Qon was contraindicated.
However, as it is also known that those medicines are commonly used HIV patients, the MAH will
submit a specific review on adverse events reported with Invirase i%)ncomitant use with these
contraindicated medicinal products. This information will be inclu@ ithin the PSURs that will be
submitted annually to allow a closely monitor of this safety is%

No new safety data has been presented however, consideri patients initiating HIV treatment for
the first time are considered to be at higher risk of QT p %tion (and potentially of associated TdP),
a reduced dose regimen (in the first week of treatmeqt this HIV patients population was agreed as
a measure to minimise the risk. The risk of QTc prolongation is likely to be lower in patients switching
from another RTV-boosted PI regimen to an Invir, regimen, since these patients would not be
expected to have transient high exposure duri irst week of therapy because the metabolising
enzymes are likely to be fully induced in this setting. The QTc risk is expected to be very small to none
in HIV-infected patients maintained on In@/r therapy.

2.3. Pharmacovigilance 0

Risk Management Plan ( )
A RMP in accordance with the “@eline on Risk management systems for medicinal products for
human use” (EMEA/CHMP/96268/2005) was submitted. This is the first RMP submitted for Invirase.

The table summary of the@ management plan can be found attached to this report.

Periodic Safet \ated Reports (PSURS)

A specific analysij ported cases of AEs associated with off-label use of concomitant contraindicated
medications wi ubmitted within the PSURs. It was agreed that the current PSUR cycle of 3-yearly
submissiop ngéedgd to be shortened to guarantee an adequately close monitoring of the cardiovascular
safety o \ase and of the measures implemented. The PSUR cycle was shortened for an annual
submissi

2.4NProduct information

The CHMP recommended the amendments to be introduced in the summary of product characteristics
(SmPC), Annex II and package leaflet.

As discussed above the CHMP agreed to amend section 4.4 of the SmPC to strengthen the warnings
with regards to the recommended dosing regimen of 1000mg/100mg twice daily (SQV/r) not to be
exceeded and to provide detailed information on the ECG monitoring considering values of QT interval
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obtained at baseline to promote a safer and effective use of Invirase with regards to the risk of QT
prolongation. Section 4.2 was amended to reflect the reduced dosing regimen agreed during the first
week of treatment-naive patients staring on Invirase.

The relevant sections of the PL were amended in line with the changes agreed for the SmPC.
tbSUR

Annex II is amended to reflect that a Risk Management Plan was submitted and agreed, that

cycle is shortened for 1-yearly submission (as explained above) and finally to state the co ithment
made for a study with the modified SQV/r regimen in treatment naive HIV patients (tg s QT-
prolongation, PK, antiviral activity) to be performed and that the protocol will be sub( for CHMP

agreement. O

3. Overall discussion and benefit/risk assess@

The efficacy of saquinavir/r in HIV-infected patients has been demonstratq{he past 14 years.
Invirase was the first PI being approved in 1996 followed by other ninw ich are currently
considered in first line treatment. Invirase has been recognised as curre being used in second- or
third-line therapy as an alternative PI in patients who are intolerant&o or have experienced clinical
adverse events (e.g. diarrhea) or laboratory abnormalities (e.g. @ased liver function tests or lipid

levels). %

There is some uncertainty about the superior tolerability aiid Better lipid profile claimed for Invirase
compared to other PIs since the studies of comparative cy and tolerability for saquinavir versus
other PIs (indinavir, lopinavir) have some limitations their design and compliance to treatment
(higher pill burden of SQV/r 1000mg/100mg bid). However, some European guidelines refer Invirase in
first line treatment. Also the off-label use of saqu r/r 2000mg/100mg once daily is referred in
treatment guidelines.

Results of a thorough QT/QTc study (NP 49) in healthy volunteers demonstrated dose dependent
QT and PR prolongation with the therapdutig dose of saquinavir 1000 mg boosted with ritonavir 100
mg bid on day 3 and has identified an ge maximum prolongation of QT interval by 18.86
milliseconds (ms) at 12 hours pos% ompared to a single dose of moxifloxacin 400 mg of 12.18
ms at 4 hrs post dose. There were eports of QT prolongation >500 ms nor Torsades de Points
(TdP) in this study. There was ase of first degree atriovascular (AV) block that resulted in
discontinuation of treatment&

The QT prolongation seen is study was greater than that seen with moxifloxacin control. Dedicated
QT studies of other protease inhibitors have not shown such degree of prolongation. However cross-
study comparisons @d be interpreted with caution due to differences in study drugs, doses chosen,
timing of ECG‘m@ ng relative to maximal plasma concentrations, design, conduct and analysis.
The MAH mo@additional ECG data and PK/PD analyses from the thorough QT/QTc study and ECG
data fro Nral clinical pharmacology studies.

The a I0fal QTc values from study NP21249, indicate declining effect on QTc after 12h and 20h for
100mg and 1500/100mg SQV/r dose, respectively. The post-hoc exploratory PK/PD analysis
des evidence of dose dependence of SQV-induced QTc prolongation suggesting a linear
relationship between C.,,x and observed QTc increase. ECG data provided from other clinical
pharmacology studies, although with methodological limitations, showed no signal for delayed and
progressive increases of QT intervals for SQV/r dose of 1000/100mg given for 2 — 4 weeks. Overall, no
signal for delayed and progressive increases of QT intervals is detectable from the additional analyses

provided.
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The hypothetical highest risk of QT prolongation and arrhythmias for individual patients during phases
of highest drug exposure, such as during the first week of therapy (as indicated by the results of the
thorough QT/QTc study on day 3) or when concomitant treatment with drugs significantly increasing
SQV exposure is initiated, was confirmed by the additional PK-PD data submitted.

No new safety data was presented during this review. Post marketing data identified one deat by
TdP in 1996 (before RTV was added to boost Invirase). This case was confounded by severm rs
including concomitant medication with products (methadone, haloperidol, clindamycin, pyri amine,
and sulfadiazine) that are known to cause QT prolongation/TdP and are now contrainoﬂc@ Two other
cases of QT prolongation were identified as interactions with known medicinal products to'cause QT
prolongation: astemizole (1996; before boosting) and Invirase/r-ciprofloxacin-LPV@ltlazem

interaction (2007; after boosting). There were no post marketing experience of PR prolongation
or AV block (15% 2", 3™ degree) associated with Invirase or concomitant Invigds& in post-marketing
data. Overall, no cardiovascular signal was detected from post-marketing d t the patients

exposure has been rather limited (compared with other PIs) and underr ing or misclassification
cannot be excluded. The comparison of saquinavir/r with more recent a%equently prescribed PIs
like lopinavir/r or atazanavir, which showed a small signal in QT stg&s but reported more cases of
TdP during post marketing, is difficult. @

Based on the above the MAH submitted PK/PD data in health%nteers and HIV infected patients to
support an initial lower dosing regimen (i.e. 500/100 mg o e/r bid) during the first week in

treatment-naive patients starting treatment with RTV-b vairase (followed by the approved dose
of 1000/100mg Invirase/r bid) as a measure to minioi\ﬁe risk for QT prolongation identified for this

group of patients considered to be at highest risk.

The proposed regimen is expected to provide the@lired safety during the time of treatment initiation

together with adequate efficacy in treatment-mgiv® patients. To further confirm the increased safety
(with regards to QT prolongation) with the pewly’regimen while maintaining similar efficacy, the CHMP
requested the MAH to perform a clinical pecifically investigating the PK and QT prolongation in

HIV patients initiating de novo treatn& ith SQV/r. The study protocol will be submitted to the CHMP

for review and agreement.

In addition, and considering tha Q’aindications for concomitant use of Invirase with QT prolonging
medicinal products are alrea @place, the CHMP agreed on the need for the MAH to specifically
report in PSURs off-label ca§ with concomitant use of Invirase with these recently contraindicated
medicinal products. To this close monitoring the PSUR cycle has been shortened for yearly
submission.

of the fact that t k for QT prolongation is different for patients starting treatment with Invirase/r
than for patim able on Invirase/r treatment. For patients demonstrating a clinically relevant
increase dn erval with concomitant therapy, either RTV-boosted Invirase or the concomitant
therapy %t should be discontinued. To address the fact that there are treatment guidelines that
reco off-label dosing of SQV/rtv 2000/100mg once daily and that this regimen, not being
ap , might pose patients at higher risk of arrhythmias due to increased exposure, the CHMP

to strengthen the warnings on cardiovascular risks to clearly mention that the recommended
dos€ should not be exceed.

Furthermore, theé@agreed to detailed recommendations for ECG monitoring in the SmPC in view
ri

Benefit/risk balance
Taken this into account, the benefit/risk balance for Invirase is considered favourable for HIV-1
infected patients in accordance with the above mentioned recommendations.
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4. Overall conclusion

outweighs the risks for patients treated with Invirase. However, the CHMP recommended that
treatment-naive patients starting on Invirase should take a reduced dose of saquinavir/r d\@the
first week of treatment.

Having reviewed the overall data provided by the MAH in writing the CHMP concluded that bergstill

The CHMP also concluded that the Product Information for Invirase should provide fuﬂ etailed
information of cardiac safety monitoring and strengthen the warning that the reco ded dose for
Invirase should not be exceeded. Therefore, the CHMP recommended the amen to the relevant
sections of the Summary of Product Characteristics and Package Leaflet. 9\6

Furthermore, a Risk Management Plan has been agreed for Invirase includin e additional
pharmacovigilance activity for the MAH to perform a clinical study to d e the effect of the
modified SQV/r (saquinavir-boosted by ritonavir) regimen (500/100 mg the 1st week followed by
1000/100 mg for the 2nd week) on the QTc interval, pharmacokinetics and in HIV-1 infected patients.
An increased frequency of submission of PSURs and the standar bility testing to evaluate the
understanding of the revised Package Leaflet Submission as rgltin® measure to minimise the risk were
also included in the Risk Management Plan. Q
&

Therefore, the CHMP recommended the variation of the ing Authorisation for Invirase for which
the revised Summary of Product Characteristics, Anr\ d Package Leaflet are set out respectively
in annexes I, II and IIIB of the Opinion.

The scientific conclusions and the grounds for@amendment of the SPC, Annex II, and package
leaflet are set out in Annex IV of the opinion.

Follow-up measures undertaken by &arketing authorisation holder

As requested by the CHMP, the MAH@ed to submit the follow-up measures as listed below (see
(o]

letter of undertaking attached to t rt):
Area’ Descriptiofi N\ Due date
Clinical Following pseCedure EMEA/H/C/113/A-20/0088:

Pha tudy NP 25607 entitled “To determine the effect
f the dified SQV/r (saquinavir-boosted by ritonavir)

%%nen (500/100 mg for the 1st week followed by

4 /100 mg for the 2nd week) on the QTc interval,

Q armacokinetics and antiviral activity in HIV-1 infected

.\ atients.”
. (J Submission of Protocol 09/02/2011
b Submission of final CSR 30/09/2013*

~
Ph n@/igilance Following procedure EMEA/H/C/113/A-20/0088:

Product Information:
Report the results of a readability testing to evaluate the 30/04/2011
understanding of the text of the revised Package
Information Leaflet.

Pharmacovigilance | Following procedure EMEA/H/C/113/A-20/0088:

Evaluate the frequency of contraindicated concomitant 30/01/2011
medications in spontaneous Adverse Drug Reaction (ADR)
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reports in the next PSUR and future PSURs and to
evaluate the adverse events (AEs) associated with the
off-label use of contraindicated concomitant medications.

- Quality, Pre-clinical, Clinical, Pharmacovigilance

* Due date subject to change following CHMP assessment and agreement on protocol. 2

5. Conclusion and grounds for the recommendation Qj

.
The Committee considered the procedure under Article 20 of Regulation (EC)®26/2004, for

Invirase initiated by the European Commission. O

The Committee reviewed all preclinical and clinical efficacy and safety d mitted by the MAH
in relation to the cardiovascular risk of Invirase; K/

The Committee confirmed the evidence of dose dependence of SQV-i QTc prolongation

suggesting a linear relationship between the maximum concentrati@nd observed QTc increase.
Therefore, a higher risk of QT prolongation and arrhythmias for jndividual patients during phases of
highest exposure of the product, such as during the first wee Qherapy;

The Committee, considering pharmacokinetic/pharmacod
HIV infected patients, concluded on an initial lower dosi
twice a day) during the first week in treatment-naive
Invirase;

data in healthy volunteers and
en (i.e. 500/100 mg of Invirase/r
iehts starting treatment with RTV-boosted

The CHMP concluded that the Product Informatio% Invirase should further detail the precautions
for use with regards to the monitoring of the and strengthen the warning that the
recommended dose for Invirase should noﬁ:exceed. A Risk Management Plan has been agreed
for Invirase including a clinical study to det ine the effect of the modified saquinavir-boosted by
ritonavir reduced dose regimen (500/ g for the 1st week followed by 1000/100 mg for the
2nd week) on the QTc interval and pharmacokinetics in HIV-1 infected patients. The increase
frequency of the submission of PSURs, on a yearly basis was also included in the Risk Management
Plan.

The Committee, as a conse ce, concluded that benefit still outweighs the risks in the currently
authorised therapeutic indication for Invirase.

R

&
é}(\
>
o
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Table Summary of the EU Risk Management Plan

»

Safety Concern

Y,

oposed PV Activities

Proposed Risk Minimisation Activities (Routine and Additional)

Important identified
risks

@utine and Additional)

/,

a
QT prolongation, TdP, Routin® rofacovigilance |Routine Risk Minimisation Activity:
ventricular arrhythmias, Activity:

sudden death, syncope

Continue routm
pharmacovigi /\

- Standard readability testing to evaluate understanding of the revised Package
Leaflet
Submission of yearly PSURs, unless otherwise specified by the CHMP

Monitoring of signs a -
symptoms of arrhytht ' - Rewording/improving sections of the Invirase SmPC to ensure physician receipt

Additional
Pharmacovigilance Activity:
- Conduct three preclinical
studies to understand
potential mechanisms for
QT prolongation

- Propose open label
clinical study in treatment
naive HIV infected patients
initiating antiretroviral
therapy with Invirase/r at
500mg/100 mg bid for
days 1-7 and then
1000mg/100mg bid days
8-14. PK, ECGs and
virological supression
would be assessed

- Evaluate frequency of
contraindicated
concomitant medications in
spontaneous ADR reports
in the next PSUR and
future PSURs and to

nvirase during first week of treatment for treatment-naive patients

fj understanding of relevant information, including a proposed reduced starting
f
E% treatment with Invirase/ritonavir in SmPC/PL:

ini

Secti i}Posoloqv and method of administration — Adults and adolescents over
the age of 1 ars:
For treatmén ive patients initiating treatment with Invirase/ritonavir, the

recommended=Startifg dose of Invirase is 500 mg (1 x 500 mg film-coated
tablet) two times anith ritonavir 100 mg two times daily in combination with
other antiretroviral ;yor the first 7 days of treatment (see Summary of
Product Characteristics f RASE 500 mg film-coated tablets). After 7 days,
the recommended dose oy is 1000 mg two times daily with ritonavir 100
mg two times daily in combin ith other antiretroviral agents. Patients
switching immediately from treatment with another protease inhibitor taken with
ritonavir or from a non-nucleoside re\;é transcriptase inhibitor based regimen,
without a wash-out period, should ho ipitiate and continue Invirase at the
standard recommended dose of 1000 mg ‘two, s daily with ritonavir 100 mg
two times daily.

Section 4.4 Special warnings and precautions for uQ!\ o

- Cardiac conduction and repolorasiation abnormalities: 96 dependent
prolongations of QT and PR intervals have been observed % thy volunteers
receiving ritonavir-boosted Invirase (see section 5.1). Concomitaptuse of
ritonavir-boosted Invirase with other medicinal products that pr the QT

and/or PR interval is therefore contraindicated (see section 4.3).




/ l7@

evaluate the events
associated with them. A

ecrease in the frequency
f such obervations over

mlght be an

Cng@g ; itiona
Ly,

OO/- Clinical Management:

‘t

Since the magnitude of QT and PR prolongation increases with increasing
concentrations of saquinavir, the recommended dose of ritonavir-boosted
Invirase should not be exceeded. Ritonavir-boosted Invirase at a dose of 2000
mg once daily with ritonavir 100 mg once daily has not been studied with regard
to the risk of QT prolongation and is not recommended. Other medicinal products
known to increase the plasma concentration of ritonavir-boosted Invirase should
be used with caution.

Women and elderly patients may be more susceptible to drug-associated effects
on the QT and/or PR interval.

sideration should be given for performing baseline and follow-up
t@ rdiograms after initiation of treatment, e.g. in patients taking
co ant medication known to increase the exposure of saquinavir (see

sect/ If signs or symptoms suggesting cardiac arrhythmia occur,
cont/nuo 0 / toring of ECG should be performed. Ritonavir-boosted Invirase
should be dis

inued if arrhythmias are demonstrated, or if prolongation occurs
in the QT or PR mL%

Patients initiating th ith ritonavir-boosted Invirase:

- An ECG should be perft rior to initiation of treatment: patients with a QT
interval > 450 msec shou e ritonavir-boosted Invirase.

- For patients with a baseline val < 450 msec, an on-treatment ECG is
suggested after approximately 3 €0 4 days of therapy. Patients demonstrating a
subsequent increase in QT-interval toéS msec or prolongation over pre-
treatment by > 20 msec should discon éf avir-boosted Invirase.

Patients stable on ritonavir-boosted Invirase
medication with potential to increase the the ex
on medication with potential to increase the expo

requiring concomitant

ﬁ of saquinavir or patients
s ﬁ uinavir and requiring
concomitant ritonavir-boosted Invirase where no a/z.‘ernait7 erapy is available
and the benefits outweigh the risks: 6«7

- An ECG should be performed prior to initiation of the conco erapy:
patients with a QT interval > 450 msec should not initiate the c mitant
therapy (see section 4.5).
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Walpitations, syncope, presyncope) to their physician.
v

- For patients with a baseline QT interval < 450 msec, an on-treatment ECG
should be performed. For patients demonstrating a subsequent increase in QT-
interval to > 480 msec or increase by > 20 msec after commencing concomitant
therapy, the physician should use best clinical judgment to discontinue either
ritonavir-boosted Invirase or the concomitant therapy or both.

- Essential Patient Information:

- Prescribers must ensure that patients are fully informed regarding the following
information on cardiac conduction and repolarisation abnormalities:

- Patients initiating therapy with ritonavir boosted Invirase should be warned of
the arrhythmogenic risk associated with QT and PR prolongation and told to
report any sign or symptom suspicious of cardiac arrhythmia (e.g., chest

ysicians should inquire about any known familial history of sudden death at a
;Gg e as this may be suggestive of congenital QT prolongation.
i should be advised of the importance not to exceed the recommended
dose.

- Each pa@t or patient’s caregiver) should be reminded to read the Package
Leaflet inclla @ n the Invirase Package.

h
- Rewording of se :@of the Invirase Package Leaflet to ensure patient receipt
and understanding nt information:

Do not take Invirase

e if you are allergic (hype itiwe) to saquinavir, ritonavir or any of the other
ingredients (see section "Imp information about an ingredient of Invirase”
and section “What Invirase contains”).

e if you were born with or have Q

- any condition with certain abnormal @a iogram (ECG, electrical
recording of the heart) changes,

- a salt imbalance in the blood, especially lo ngentrations of potassium in the
blood (hypokalaemia) which are currently not co @1 by treatment,

- a very slow heart rate (bradycardia), /\ ¢

- a weak heart (heart failure), or /6\
- a history of abnormal heart rhythms (arrhythmias)
e if you are taking other medicines that result in certain abn changes:

- certain HIV antiviral agents (e.g. atazanavir, lopinavir),

- certain heart medicines (amiodarone, bepridil, dofetilide, flecainide,

Assessment Report for Invirase
EMA/58070/2011

Page 23/41



/ hydroquinidine, ibutilide, lidocaine, propafenone, quinidine, sotalol),
- medicines to treat depression (amitryptiline, impramine, trazodone),
@ - medicines used to treat severe mental disorders (e.g. clozapine, haloperidol,
O;’ mesoridazine, phenothiazines, sertindole, sultopride, thioridazine, ziprasidone),
(\ C - certain anti-infectives (e.g. clarithromycin, erythromycin, halofantrine,
/ pentamidine, sparfloxacin)
O - certain narcotic analgesics (e.g. methadone),
6 / - medicines used to treat erectile dysfunction (sildenafil, vardenafil, tadalafil),
- some other medicines (alfentanyl, cisapride, dapsone, diphemanil,

0 disopyramide,
/* fentanyl, mizolastine, quinine, vincamine)

O Abnormal heart rhythms (arrhythmias):
nyirase can change your heart’s ECG, especially if you are female or elderly. If
J e,taking any medicine that decreases your blood potassium levels talk to
Cfétor before taking Invirase. Contact your doctor immediately, if you
Ipitations or an irregular heartbeat during treatment. He/she may
pﬁ@ n ECG to measure your heart rhythm.

expe
wish to

How To Take
If you have not ri e@i other HIV medicines before and you are taking Invirase
for the first time, yo d take a reduced dosage of Invirase of one 500 mg
film coated tablet with o mg capsule of Norvir (ritonavir) two times daily
for the first week (see Pa flet for INVIRASE 500 mg film-coated tablets).
After the first week you shoul igue with the standard Invirase dosage of five
200 mg capsules with one 100 m caps;le of Norvir (ritonavir) two times daily.

Patients who switch immediately with use between the treatment regimens
from another protease inhibitor in com /th Norvir (ritonavir) or from a
non-nucleoside reverse transcriptase inhi regimen should initiate and
continue with the standard recommended do 6f Invirase of five 200 mg
capsules two times daily with ritonavir 100 mg t es da//y

- More specific guidance on ECG monitoring to be |ncIud Warnings and
Precautions in the SmPC: &

e Clinical Management:
Consideration should be given for performing baseline and follomq
electrocardiograms after initiation of treatment, e.qg. in patients taking
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/ concomitant medication known to increase the exposure of saquinavir (see
section 4.5). If signs or symptoms suggesting cardiac arrhythmia occur,
@ continuous monitoring of ECG should be performed. Ritonavir-boosted Invirase
O' should be discontinued if arrhythmias are demonstrated, or if prolongation occurs

(\ C in the QT or PR interval.

/O Patients initiating therapy with ritonavir-boosted Invirase:
6 / - An ECG should be performed prior to initiation of treatment: patients with a QT
interval > 450 msec should not use ritonavir-boosted Invirase.
0 - For patients with a baseline QT interval < 450 msec, an on-treatment ECG is
/* suggested after approximately 3 to 4 days of therapy. Patients demonstrating a
O subsequent increase in QT-interval to > 480 msec or prolongation over pre-
treatment by > 20 msec should discontinue ritonavir-boosted Invirase.

n w:th potential to increase the the exposure of saquinavir or patients
on medica with potential to increase the exposure of saquinavir and requiring
concomitén ;l; navir-boosted Invirase where no alternative therapy is available
ould b

‘\%@t stable on ritonavir-boosted Invirase and requiring concomitant
zj/

and the be utweigh the risks:

- An ECG sh erformed prior to initiation of the concomitant therapy:
patients with a Q val > 450 msec should not initiate the concomitant
therapy (see sect/on

- For patients with a bas T interval < 450 msec, an on-treatment ECG
should be performed. For demonstrating a subsequent increase in QT-
interval to > 480 msec or incr > 20 msec after commencing concomitant
therapy, the physician should usefbest clinical judgment to discontinue either
ritonavir-boosted Invirase or the concé

recommended doses:

Since the magnitude of QT and PR prolongation es with increasing
concentrations of saquinavir, the recommended do itonavir-boosted
Invirase should not be exceeded. Ritonavir-boosted Invigasg~at a dose of 2000
mg once daily with ritonavir 100 mg once daily has not b ied with regard
to the risk of QT prolongation and is not recommended. Othe@j al products
known to increase the plasma concentration of ritonavir—boostem’ase should
be used with caution.

therapy or both.
- Modified wording in SmPC to highlight |¢ 6 e of not exceeding the
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- Contraindications in new labeling for congenital or documented acquired QT
prolongation, electrolyte disturbances particularly uncorrected hypokalaemia,
clinically relevant bradycardia,

clinically relevant heart failure with reduced left-ventricular fraction, and previous
history of symptomatic arrhythmias

- New labeling restrictions with all drugs having QT prolongation contraindicated

(implemented as per Type II Variation Application EMEA/H/C/000113/ I1/0085):

Invirase is contraindicated in patients with: concurrent therapy with drugs that

prolong QT and/or PR interval (see sections 4.4 and 4.5).

Based on the finding of dose-dependent prolongations of QT and PR intervals in

healthy volunteers receiving Invirase/ritonavir (see sections 4.3, 4.4 and 5.1),
dditive effects on QT and PR interval prolongation may occur. Therefore,

J itant use of ritonavir-boosted Invirase with other medicinal products that

%he QT and/or PR interval is contraindicated. The combination of

Inwr e/ritenavir with drugs known to increase the exposure of saquinavir is not

recommeﬁj nd should be avoided when alternative treatment options are

available om/ ant use is deemed necessary because the potential benefit

to the patient welghs the risk, particular caution is warranted (see section

4.4; for /nformat/ ﬂnd/wdua/ drugs, see Table 1).

PR prolongation

Routine Pharmacovigilance
Activity:

Continue routine
pharmacovigilance;
Monitoring of signs and
symptoms of arrhythmias

Additional

Pharmacovigilance Activity:

- Conduct three preclinical
studies to understand
potential mechanisms for
QT prolongation

- Propose open label
clinical study in treatment
naive HIV infected patients

Routine Risk Minimisatigh Activity:

- Standard readability testi
Leaflet n/\
- Submission of yearly PSURs, unfess ogerwise specified by the CHMP

valuate understanding of the revised Package

- Rewording/improving sections of th irase SmPC to ensure physician receipt
and understanding of relevant informa IQI:
dose of Invirase during first week of treat
initiating treatment with Invirase/ritonavir in P@/PL:

Section 4.2 Posology and method of administrati dults and adolescents over
the age of 16 years: ¢

For treatment-naive patients initiating treatment with In rgE/ritonavir, the

ding a proposed reduced starting
treatment-naive patients

recommended starting dose of Invirase is 500 mg (1 x 5 {/Im-coated
tablet) two times daily with ritonavir 100 mg two times daily ination with
other antiretroviral agents for the first 7 days of treatment (see mary of
Product Characteristics for INVIRASE 500 mg film-coated tablets). After 7 days,
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/

initiating antiretroviral
therapy with Invirase/r at

500mg/100 mg bid for
O'f'ays 1-7 and then

C’QOmg/lOOmg bid days

% , ECGs and
viro@a upression
would xsed
- Evaluat quency of
contraindicate
concomitant
spontaneous ADR re
in the next PSUR and
future PSURs and to
evaluate the events
associated with them. A
decrease in the frequency
of such obervations over
time might be an
appropriate additional
criterion.

ns in

the recommended dose of Invirase is 1000 mg two times daily with ritonavir 100
mg two times daily in combination with other antiretroviral agents. Patients
switching immediately from treatment with another protease inhibitor taken with
ritonavir or from a non-nucleoside reverse transcriptase inhibitor based regimen,
without a wash-out period, should however initiate and continue Invirase at the
standard recommended dose of 1000 mg two times daily with ritonavir 100 mg
two times daily.

Section 4.4 Special warnings and precautions for use

- Cardiac conduction and repolorasiation abnormalities: Dose-dependent
prolongations of QT and PR intervals have been observed in healthy volunteers
receiving ritonavir-boosted Invirase (see section 5.1). Concomitant use of
ritonavir-boosted Invirase with other medicinal products that prolong the QT
Jn1/or PR interval is therefore contraindicated (see section 4.3).

Si magnitude of QT and PR prolongation increases with increasing
concentratiens of saquinavir, the recommended dose of ritonavir-boosted
Invirase 9@/ not be exceeded. Ritonavir-boosted Invirase at a dose of 2000
mg once dail th ritonavir 100 mg once daily has not been studied with regard
to the risk of QT prafongation and is not recommended. Other medicinal products
known to increaseftlfe plasma concentration of ritonavir-boosted Invirase should
be used with cautiorr

Women and elderly patier@ e more susceptible to drug-associated effects
on the QT and/or PR interval. /\

- Clinical Management:

Consideration should be given for per seline and follow-up
electrocardiograms after initiation of trea /‘ég g. in patients taking
concomitant medication known to increase t %sure of saquinavir (see
section 4.5). If signs or symptoms suggesting cardij

C@arrhythmia occur,
continuous monitoring of ECG should be performed™R] vir-boosted Invirase
should be discontinued if arrhythmias are demonstrated if, prolongation occurs

in the QT or PR interval. @
Patients initiating therapy with ritonavir-boosted Invirase:

- An ECG should be performed prior to initiation of treatment: patients with a QT
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interval > 450 msec should not use ritonavir-boosted Invirase.

- For patients with a baseline QT interval < 450 msec, an on-treatment ECG is
suggested after approximately 3 to 4 days of therapy. Patients demonstrating a
subsequent increase in QT-interval to > 480 msec or prolongation over pre-
treatment by > 20 msec should discontinue ritonavir-boosted Invirase.

Patients stable on ritonavir-boosted Invirase and requiring concomitant
medication with potential to increase the the exposure of saquinavir or patients
on medication with potential to increase the exposure of saquinavir and requiring
concomitant ritonavir-boosted Invirase where no alternative therapy is available
and the benefits outweigh the risks:

- An ECG should be performed prior to initiation of the concomitant therapy:
patients with a QT interval > 450 msec should not initiate the concomitant

fh rapy (see section 4.5).

j ients with a baseline QT interval < 450 msec, an on-treatment ECG
cr\’ge performed. For patients demonstrating a subsequent increase in QT-
/nter 04 480 msec or increase by > 20 msec after commencing concomitant
therapy, @3

ritonavir-b

sician should use best clinical judgment to discontinue either
r?rase or the concomitant therapy or both.

- Essential Patien ation:
- Prescribers must e at patients are fully informed regarding the following
information on cardiac c jon and repolarisation abnormalities:

- Patients initiating thera itonavir boosted Invirase should be warned of
the arrhythmogenic risk assoc ?«ith QT and PR prolongation and told to
report any sign or symptom suspiCious Qf cardiac arrhythmia (e.g., chest
palpitations, syncope, presyncope) to &ys:cran

- Physicians should inquire about any ilial history of sudden death at a
young age as this may be suggestive of c QT prolongation.

- Patients should be advised of the /mportan to exceed the recommended
dose.

- Each patient (or patient’s caregiver) should be re to read the Package
Leaflet included in the Invirase Package. S

- Rewording of sections of the Invirase Package Leaflet to en ient receipt
and understanding of relevant information:

Do not take Invirase
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O— certain HIV antiviral agents (e.g. atazanavir, lopinavir),

e if you are allergic (hypersensitive) to saquinavir, ritonavir or any of the other
ingredients (see section "Important information about an ingredient of Invirase”
and section “What Invirase contains”).

e if you were born with or have

- any condition with certain abnormal electrocardiogram (ECG, electrical
recording of the heart) changes,

- a salt imbalance in the blood, especially low concentrations of potassium in the
blood (hypokalaemia) which are currently not corrected by treatment,

- a very slow heart rate (bradycardia),

- a weak heart (heart failure), or

- a history of abnormal heart rhythms (arrhythmias)

o if you are taking other medicines that result in certain abnormal ECG changes:

rtain heart medicines (amiodarone, bepridil, dofetilide, flecainide,
nidine, ibutilide, lidocaine, propafenone, quinidine, sotalol),

ﬁves to treat depression (amitryptiline, impramine, trazodone),
- medicineg.used to treat severe mental disorders (e.g. clozapine, haloperidol,
mesorid. enothiazines, sertindole, sultopride, thioridazine, ziprasidone),
- certain a t/é tives (e.g. clarithromycin, erythromycin, halofantrine,

pentamidine, pa acin)

- certain narcotic SICS (e.g. methadone),
- medicines used to ectile dysfunction (sildenafil, vardenafil, tadalafil),
- some other medicines (. nyl, cisapride, dapsone, diphemanil,

disopyramide
fentanyl, mizolastine, quin/ne,@ ine)

Abnormal heart rhythms (. arrhythm/as@
Invirase can change your heart’s ECG, @a if you are female or elderly. If
you are taking any medicine that decrea lood potassium levels talk to
your doctor before taking Invirase. Contact ctor immediately, if you
experience palpitations or an irregular heartbeat treatment. He/she may
wish to perform an ECG to measure your heart rhy

How To Take Invirase: 6\@

If you have not received other HIV medicines before and you ing Invirase
for the first time, you should take a reduced dosage of Invirase e 500 mg
film coated tablet with one 100 mg capsule of Norvir (ritonavir) two times daily

Assessment Report for Invirase
EMA/58070/2011

Page 29/41



After the first week you should continue with the standard Invirase dosage of five
200 mg capsules with one 100 mg capsule of Norvir (ritonavir) two times daily.
O;’ Patients who switch immediately without pause between the treatment regimens
4 (\ C from another protease inhibitor in combination with Norvir (ritonavir) or from a
/ O non-nucleoside reverse transcriptase inhibitor based regimen should initiate and

4 17 for the first week (see Package Leaflet for INVIRASE 500 mg film-coated tablets).

continue with the standard recommended dosage of Invirase of five 200 mg
/ capsules two times daily with ritonavir 100 mg two times daily.

Precautions in the SmPC:
O e Clinical Management:
Consideration should be given for performing baseline and follow-up
é/ trocardiograms after initiation of treatment, e.qg. in patients taking
JC ﬁant medication known to increase the exposure of saquinavir (see

0 - More specific guidance on ECG monitoring to be included in Warnings and

se6tiom™.5). If signs or symptoms suggesting cardiac arrhythmia occur,
continuouspamonitoring of ECG should be performed. Ritonavir-boosted Invirase
should be’discantinued if arrhythmias are demonstrated, or if prolongation occurs
in the QT o é

terval.
Patients initiating Z@Jy with ritonavir-boosted Invirase:
- An ECG should be ed prior to initiation of treatment: patients with a QT
interval > 450 msec sho use ritonavir-boosted Invirase.
- For patients with a baseli interval < 450 msec, an on-treatment ECG is
suggested after approximatel days of therapy. Patients demonstrating a
subsequent increase in QT-interval to >,480 msec or prolongation over pre-
treatment by > 20 msec should disco@ ritonavir-boosted Invirase.

Patients stable on ritonavir-boosted Invir. @ equiring concomitant
medication with potential to increase the the osure of saquinavir or patients
on medication with potential to increase the exp «@of saquinavir and requiring
concomitant ritonavir-boosted Invirase where no a ive therapy is available
and the benefits outweigh the risks:

- An ECG should be performed prior to initiation of the COAS nt therapy:
patients with a QT interval > 450 msec should not initiate th@ itant
therapy (see section 4.5).

- For patients with a baseline QT interval < 450 msec, an on-treatment ECG

Assessment Report for Invirase
EMA/58070/2011 Page 30/41



/ should be performed. For patients demonstrating a subsequent increase in QT-
@ interval to > 480 msec or increase by > 20 msec after commencing concomitant

therapy, the physician should use best clinical judgment to discontinue either

O;’ ritonavir-boosted Invirase or the concomitant therapy or both.

recommended doses:

L4
% - Modified wording in SmPC to highlight importance of not exceeding the

/ Since the magnitude of QT and PR prolongation increases with increasing
concentrations of saquinavir, the recommended dose of ritonavir-boosted
0 Invirase should not be exceeded. Ritonavir-boosted Invirase at a dose of 2000
/\ mg once daily with ritonavir 100 mg once daily has not been studied with regard

O to the risk of QT prolongation and is not recommended. Other medicinal products
known to increase the plasma concentration of ritonavir-boosted Invirase should
jused with caution.

- (Qéindications in new labeling for congenital or documented acquired QT
proloRgati electrolyte disturbances particularly uncorrected hypokalaemia,
clinically fel t bradycardia,

clinically rele heart failure with reduced left-ventricular fraction, and previous
history of symptomgdtic arrhythmias

- New labeling restri ith all drugs having QT prolongation contraindicated
(implemented as per Typ riation Application EMEA/H/C/000113/ I1/0085):
Invirase is contraindicate& ients with: concurrent therapy with drugs that

prolong QT and/or PR interval @gcﬁons 4.4 and 4.5.)

healthy volunteers receiving Invirase/r ee sections 4.3, 4.4 and 5.1),

Based on the finding of dose-depende@r longations of QT and PR intervals in
év.
additive effects on QT and PR interval pro may occur. Therefore,

concomitant use of ritonavir-boosted Inviras hdother medicinal products that
prolong the QT and/or PR interval is contraindica he combination of
Invirase/ritonavir with drugs known to increase the e of saquinavir is not

available. If concomitant use is deemed necessary becau otential benefit
to the patient outweighs the risk, particular caution is warra @section

recommended and should be avoided when alternative ¢ S:ient options are
4.4; for information on individual drugs, see Table 1).

Important Potential
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Ritonavir

AN
Risks — Interaﬂb/np

@O}’

Routine pharmacovigilance

(\/.
’76'/

Warning included in SmPC, section 4.4:

Interaction with ritonavir:

The recommended dose of Invirase and ritonavir is 1000 mg Invirase plus 100
mg ritonavir twice daily. Higher doses of ritonavir have been shown to be
associated with an increased incidence of adverse events. Co-administration of
saquinavir and ritonavir has led to severe adverse events, mainly diabetic
ketoacidosis and liver disorders, especially in patients with pre-existing liver
disease.

Rifampicin Routine pharn@i ilance |[Rifampicin is contraindicated in combination with Invirase/ritonavir, which is
% included in SmPC, section 4.3: “Rifampicin (risk of severe hepatocellular toxicity)
n see sections 4.4, 4.5, and 4.8)”
Rifabutin Routine pharmacovigilan zpecific recommendations concerning co-administration are provided in SmPC,
~7tion 4.5, for different regimens of rifabutin
Efavirenz Routine pharmacovigilance

is included in SmPC, section 4.4:
&on with efavirenz:
The combipation of saquinavir and ritonavir with efavirenz has been shown to be
associateﬁ n increased risk of liver toxicity; liver function should be
monitored w@saq inavir and ritonavir are co-administered with efavirenz. No
clinically significan

were noted in studi
section 4.5).

Iterations of either saquinavir or efavirenz concentration
ealthy volunteers or in HIV-infected patients (see

Specific recommendation& ing co-administration are provided in SmPC,
section 4.5 5~

St. John's Wort

Routine pharmacovigilance

section 4.5:
Herbal preparations containing St. John’s

ust not be used concomitantly
with Invirase. If a patient is already taking s wort, stop St. John’s wort,
check viral levels and if possible saquinavir levéls, uinavir levels may increase

on stopping St. John’s wort, and the dose of saqg ié’ gay need adjusting. The

Specific recommendations concerfiing c;—administration are provided in SmPC,

inducing effect of St. John’s wort may persist for at ‘Weeks after cessation
of treatment. )

Garlic capsules

Routine pharmacovigilance

Specific recommendations concerning co-administration a
section 4.5:
Patients on saquinavir treatment must not take garlic capsules

ided in SmPC,

a% the risk of
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decreased plasma concentrations and loss of virological response and possible
resistance to one or more components of the antiretroviral regimen.

HMG-CoA reductase
inhibitors

/

.outine pharmacovigilance

o
/7@/

Warning is included in SmPC, section 4.4:

Interaction with HMG-CoA reductase inhibitors:

Caution must be exercised if Invirase/ritonavir is used concurrently with
atorvastatin, which is metabolised to a lesser extent by CYP3A4. In this situation
a reduced dose of atorvastatin should be considered. If treatment with a HMG-
CoA reductase inhibitor is indicated, pravastatin or fluvastatin is recommended
(see section 4.5).

Oral contraceptives

Routine pharn@ia

Warning is included in SmPC, section 4.4:
Oral contraceptives:
Because concentration of ethinyl estradiol may be decreased when co-

ilance
:O/administered with Invirase/ritonavir, alternative or additional contraceptive

~Dgasures should be used when oestrogen-based oral contraceptives are co-
iinistered (see section 4.5).

Tipranavir

Routine pharmacovigilance

Waknj

Inter

is included in SmPC, section 4.4:
tionpwith tipranavir: Concomitant use of boosted saquinavir and
, co-administered with low dose ritonavir in a dual-boosted regimen,
results in a's i? decrease in saquinavir plasma concentrations (see section

4.5). Therefore, thefco-administration of boosted saquinavir and tipranavir, co-
administered with ose ritonavir, is not recommended.

Digoxin

Routine pharmacovigilance

Specific recommend s)concerning co-administration are provided in SmPC,

section 4.5:

Caution should be exercis Invirase/ritonavir and digoxin are co-

administered. The serum conc@fbn of digoxin should be monitored and a
e

dose reduction of digoxin should be considered if necessary.

Trazodone

Routine pharmacovigilance

Specific recommendations concerning ministration are provided in SmPC,
section 4.5: Q

Contraindicated in combination with InviraSe/fitofiavir due to potentially life
threatening cardiac arrhythmia (see sections d 4.4).

Ketoconazole

Routine pharmacovigilance

Specific recommendations concerning co-adminisfr@n are provided in SmPC,
section 4.5: *

No dose adjustment required when saquinavir/ritonavir {@ned with <200
mg/day ketoconazole. High doses of ketoconazole @

(> 200 mg/day) are not recommended.

Methadone

Routine pharmacovigilance

Specific recommendations concerning co-administration are pro d in SmPC,
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section 4.5:
Contraindicated in combination with Invirase/ritonavir due to the potential for life
threatening cardiac arrhythmia (see sections 4.3 and 4.4).

Midazolam O}\’outine pharmacovigilance |Specific recommendations concerning co-administration are provided in SmPC,
4 (\ S section 4.5:
/ Co-administration of Invirase/ritonavir with orally administered midazolam is
O contraindicated (see section 4.3). Caution should be used with co-administration
6 / of Invirase and parenteral midazolam.
If Invirase is co-administered with parenteral midazolam it should be done in an
0 intensive care unit (ICU) or similar setting which ensures close clinical monitoring
/* and appropriate medical management in case of respiratory depression and/or
O rolonged sedation. Dosage adjustment should be considered, especially if more
/than a single dose of midazolam is administered.
“% ipdication is included in SmPC, section 4.3:
InG%is contraindicated in patients with:
midazela ministered orally (for caution on parenterally administered
midazo/aﬁ section 4.5).
Omeprazole Routine pharmacovigilance |Specific recﬁénd tions concerning co-administration are provided in SmPC,
section 4.5: j
Combination not rédfmimended.
Triazolam Routine pharmacovigilance |Contraindication is inefuded in SmPC, section 4.3:

Invirase is contraindicated i tients with:
....triazolam (potential for d or increased sedation, respiratory
depression) /\

Specific recommendations concerning@ ministration are provided in SmPC,
section 4.5:

Contraindicated in combination with saquiffavjr/titonavir, due to the risk of
potentially prolonged or increased sedation andfrespiratory depression (see

section 4.3). n

Ergot alkaloids

Routine pharmacovigilance

Specific recommendations concerning co-administrw provided in SmPC,
section 4.5: a&
The concomitant use of Invirase/ritonavir and ergot alkaloy @ontra-indicated

(see section 4.3). O

Contraindication is included in SmPC, section 4.3:

Assessment Report for Invirase
EMA/58070/2011

Page 34/41



/ 17@

Invirase is contraindicated in patients with:
...ergot alkaloids (e.g. ergotamine, dihydroergotamine, ergonovine, and
methylergonovine) (potential for acute ergot toxicity)

Glucocorticoids

- O’;{outme pharmacovigilance

<
/76‘/

Warning is included in SmPC, section 4.4:

Glucocorticoids:

Concomitant use of boosted saquinavir and fluticasone or other glucocorticoids
that are metabolised by CYP3A4 is not recommended unless the potential benefit
of treatment outweighs the risk of systemic corticosteroid effects, including
Cushing's syndrome and adrenal suppression (see section 4.5).

Food

Routine pharn@g ilance

SmPC, section 4.2, contains the following recommendation:
Invirase capsules should be swallowed whole and taken at the same time as
ritonavir with or after food (see section 5.2).

Important Potential
Risks - Class Effects

/ ,

Increase in fat
redistribution or
lipodystrophy

Close observation through
routine pharmacovigilance
system.

Vga; jcular risk minimization activity is considered necessary; listed as a
t’fgin SmPC, sections 4.4 and 4.8:

Combinatigr,antiretroviral therapy has been associated with the redistribution of
body fat @ trophy) in HIV infected patients. The long-term consequences of
these events curgently unknown. Knowledge about the mechanism is
incomplete. A corf jon between visceral lipomatosis and PIs and lipoatrophy
and Nucleoside R @ ranscriptase Inhibitors (NRTIs) has been hypothesised.
A higher risk of lipo b—ry has been associated with individual factors such as
older age, and with drug factors such as longer duration of antiretroviral
treatment and associated ic disturbances. Clinical examination should
include evaluation for physical f fat redistribution. Consideration should be
given to the measurement of fasting sewum lipids and blood glucose. Lipid
disorders should be managed as clln/ proprlate (see section 4.8).
Combination antiretroviral therapy has oc:ated with redistribution of
body fat (lipodystrophy) in HIV infected p cluding the loss of peripheral
and facial subcutaneous fat, increased intra- inal and visceral fat, breast

Increase in osteonecrosis
thought to be multifactorial

Close observation through
routine pharmacovigilance
system.

hypertrophy and dorsicervical fat accumulation (i Lfa)) ump).
No particular risk minimization activity is con&dere?‘ﬂégary, listed as a
warning in SmPC, section 4.4: »S\

Although the aetiology is considered to be multifactorial (i g corticosteroid
use, alcohol consumption, severe immunosuppression, h/ghe

ass index),
cases of osteonecrosis have been reported particularly in patien ith advanced

HIV-disease and/or long-term exposure to combination antiretroviral therapy
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(CART). Patients should be advised to seek medical advice if they experience
joint aches and pain, joint stiffness or difficulty in movement.

Direct or indirect ha
effects to the embryo o
foetus in pregnant mothers#|
or congenital birth defects
or infants exposed to
saquinavir during nursing.

Jose observation through
,outine pharmacovigilance

@m.
/76‘ /0
26

No particular risk minimization activity is considered necessary; SmPC, section
4.6, contains a corresponding warning:

Pregnancy: Evaluation of experimental animal studies does not indicate direct or
indirect harmful effects with respect to the development of the embryo or foetus,
the course of gestation and peri- and post-natal development. Clinical experience
in pregnant women is limited: Congenital malformations, birth defects and other
disorders (without a congenital malformation) have been reported rarely in
pregnant women who had received saquinavir in combination with other
antiretroviral agents. However, so far the available data are insufficient and do
not identify specific risks for the unborn child. Saquinavir should be used during
pregnancy only if the potential benefit justifies the potential risk to the foetus
see section 5.3).

La ﬁ) There are no laboratory animal or human data available on secretion
of saquinayir in breast milk. The potential for adverse reactions to saquinavir in
nursing i»@[ annot be assessed, and therefore, breast-feeding should be
discontinued @r to receiving saquinavir. It is recommended that HIV-infected
women do no re,:%'

avoid transmissio

feed their infants under any circumstances in order to

af ALv.
D)
9%,
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Increased risk fgf
and potentially fat
hepatic adverse eve
patients with Hepatitis
C or decompensated liver 4
disease

o)

Close observation through
routine pharmacovigilance
system.

C\/o
/76‘/
Ly,

O%fatients with pre-existing liver dysfunction including chronic active hepatitis have

No particular risk minimization activity is considered necessary; SmPC,
Contraindications: Invirase is contraindicated in patients with decompensated
liver disease; and section 4.4 contains a corresponding warning:

The safety and efficacy of saquinavir/ritonavir has not been established in
patients with significant underlying liver disorders, therefore saquinavir/ritonavir
should be used cautiously in this patient population. Invirase/ritonavir is
contraindicated in patients with decompensated liver disease (see section 4.3).
Patients with chronic hepatitis B or C and treated with combination antiretroviral
therapy are at an increased risk for severe and potentially fatal hepatic adverse
events. In case of concomitant antiviral therapy for hepatitis B or C, please refer
also to the relevant product information for these medicinal products.

increased frequency of liver function abnormalities during combination

s? % viral therapy and should be monitored according to standard practice. If
V/dence of worsening liver disease in such patients, interruption or

d/sco ?un of treatment must be considered.
No dosa
impairment b
cardiac arrhythmi
variability of the ex
have been reports of exa

limited data. Close monitoring of safety (including signs of
of virologic response is recommended due to increased
in this population (see sections 4.2 and 5.2). There
jon of chronic liver dysfunction, including portal
hypertension, in patients erlying hepatitis B or C, cirrhosis and other
underlying liver abnormalities. N

/t seems warranted for patients with moderate hepatic

Increased bleeding and
skin haematomas and
haemarthrosis in
haemophilics type A and B
treated with protease
inhibitors

Close observation through
routine pharmacovigilance
system.

No particular risk minimization ac(wty
section 4.4, contains a corresponding
There have been reports of increased ncluding spontaneous skin

haematomas and haemarthroses, in haergg 5 patients type A and B treated

considered necessary; the SmPC,

with protease inhibitors. In some patients addi | factor VIII was given. In
more than half of the reported cases, treatment rotease inhibitors was
continued or reintroduced if treatment had been d/ d. A causal
relationship has been evoked, although the mechanism on has not been
elucidated. Haemophiliac patients should therefore be ma@ e of the

Increased new onset
diabetes mellitus and

Close observation through
routine pharmacovigilance

possibility of increased bleeding.
No particular risk minimization activity is considered necessary; &mPC
section 4.4, contains a corresponding warning:
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y, |
hyperglycemia i/vnts

with protease inhibi

@Qu

system.

4
C

New onset diabetes mellitus, hyperglycaemia or exacerbation of existing diabetes
mellitus has been reported in patients receiving protease inhibitors. In some of
these patients, the hyperglycaemia was severe and in some cases was also
associated with ketoacidosis. Many patients had confounding medical conditions,
some of which required therapy with agents that have been associated with the
development of diabetes mellitus or hyperglycaemia.

Risk of Immune
Reactivation Syndrome in
patients with severe
immune deficiency at the
time of institution of
combination antiretroviral
therapy.

Clos€ gbservation through
routin éfacovigilance
system.

O
26

No particular risk minimization activity is considered necessary; the SmPC,
section 4.4, contains a corresponding warning:

In HIV-infected patients with severe immune deficiency at the time of institution
of combination antiretroviral therapy (CART), an inflammatory reaction to
asymptomatic or residual opportunistic pathogens may arise and cause serious
clinical conditions, or aggravation of symptoms. Typically, such reactions have
been observed within the first few weeks or months of initiation of CART.
fjevant examples are cytomegalovirus retinitis, generalised and/or focal

sy s should be evaluated and treatment instituted when necessary.

Renal toxicity

Close observation through
routine pharmacovigilance
system.

gﬁterial infections, and Pneumocystis carinii pneumonia. Any inflammatory
ti

No particulag risk minimization activity is considered necessary, the SmPC section
4.4, cont@ orresponding warning:

Renal clear @ s only a minor elimination pathway, the principal route of
metabolism and e)%etion for saquinavir being via the liver. Therefore, no initial
dose adjustment i cessary for patients with renal impairment. However,
patients with severe'ré impairment have not been studied and caution should

be exercised when presc aquinavir/ritonavir in this population.

Hematologic

Close observation through
routine pharmacovigilance
system.

No particular risk minimiz ivity is considered necessary, noted in the
SmPC, section 4.4: /\

There have been reports of incredsed bleeding, including spontaneous skin
haematomas and haemarthroses, in fé hiliac patients type A and B treated
with protease inhibitors. In some patie sé jonal factor VIII was given. In
more than half of the reported cases, trea ith protease inhibitors was
continued or reintroduced if treatment had b discontinued. A causal
relationship has been evoked, although the mec f action has not been
elucidated. Haemophiliac patients should therefore @é aware of the
possibility of increased bleeding.and in section 4.8 Unde @e effects — Post-
marketing experience with saquinavir

Hepatobiliary-
hepatotoxicity

Close observation through
routine pharmacovigilance

system.

in the
with

No particular risk minimization activity is considered necessary,
SmPC, section 4.8 Undesirable effects — Post-marketing experie

saquinavir
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Increase in psyghi
disorders @

Close observation through
routine pharmacovigilance

No particular risk minimization activity is considered necessary; noted in the
SmPC in Table 2 —common psychiatric disorders seen in MaxCmin2 study (= 1 %
and < 10 %) were decreased libido and sleep disorder.

allergic reactions

stem.
Risk of hypersensitivit?-oaose observation through

4 @gne pharmacovigilance
7).

No particular risk minimization activity is considered necessary; noted in the
SmPC in Table 2 -common immune system disorders seen in MaxCmin2 study

(= 1% and < 10 %) was hypersensitivity and also included in the post-marketing
section.

syndrome

routine pharmacovigifan
system.

HIV associated Close 0 ion through |No particular risk minimization activity is considered necessary.
malignancies: routine p acovigilance

Kaposis sarcoma, NHL system.

Development of wasting Close observatiorf phrough |No particular risk minimization activity is considered necessary, noted in the

%ambination antiretroviral therapy has been associated with the redistribution of

SmPC, sections 4.4 and 4.8:

~fy fat (lipodystrophy) in HIV infected patients. The long-term consequences of
ents are currently unknown. Knowledge about the mechanism is
in%t& A connection between visceral lipomatosis and PIs and lipoatrophy
and Nuclegside Reverse Transcriptase Inhibitors (NRTIs) has been hypothesised.
A higher@j ipodystrophy has been associated with individual factors such as
older age, ar@ith ug related factors such as longer duration of antiretroviral
treatment an asrs% ted metabolic disturbances. Clinical examination should
include evaluatio f@‘v sical signs of fat redistribution. Consideration should be
given to the measuri @of fasting serum lipids and blood glucose. Lipid
disorders should be man s clinically appropriate (see section 4.8).
Combination antiretrovira Ir has been associated with redistribution of
body fat (lipodystrophy) in HI \@ d patients including the loss of peripheral
and facial subcutaneous fat, incréased i
hypertrophy and dorsicervical fat acc

ra-abdominal and visceral fat, breast
ation (buffalo hump).

Risk of opportunistic
infections including
Esophageal candidiasis,
Pneumocystis carinii, CMV
retinitis, M. avium

Close observation through
routine pharmacovigilance
system.

No particular risk minimization activity red necessary, noted in the
SmPC, Warnings and Precautions: Patients )ﬁ be informed that saquinavir is
not a cure for HIV infection and that they may £o e to acquire illnesses
associated with advanced HIV infection, includind g unistic infections.

Z? *undesirable effects

associated with co-administered medications.

Important Missing
Information

]
6
Patients should also be advised that they might expé&ri
(@
I

Limited clinical data in

Close observation through

No particular risk minimization activity is considered necessary; ngpc,

Assessment Report for Invirase
EMA/58070/2011

Page 39/41



patients with reﬁ
impairment @

Qy:

routine pharmacovigilance
system.

1.

section 4.4, contains a corresponding warning:

Renal clearance is only a minor elimination pathway, the principal route of
metabolism and excretion for saquinavir being via the liver. Therefore, no initial
dose adjustment is necessary for patients with renal impairment. However,
patients with severe renal impairment have not been studied and caution should
be exercised when prescribing saquinavir/ritonavir in this population.

Limited clinical data in
children less than 16 years
of age

Closé vation through
routin é covigilance
system.

No particular risk minimization activity is considered necessary; there is
insufficient information to recommend a saquinavir dose. Recent analysis for
pediatric studies could provide dosing information in ages 2 to 16 years of age
but currently is not available. The SmPC, section 4.4, contains a corresponding
warning:

The experience with Invirase in children below the age of 16 and adults over 60
years is limited. In children, as in adults, Invirase should only be given in

Limited clinical data in
adults over 60 years of age

Close observation through
routine pharmacovigilance
system.

osbination with ritonavir.
‘%ﬂv icular risk minimization activity is considered necessary; there is
in fént information to recommend a saquinavir dose. Recent analysis for
pediatric sgudies could provide dosing information in ages 2 to 16 years of age
but curre@ ot available. The SmPC, section 4.4, contains a corresponding
warning:
The experience

anvirase in children below the age of 16 and adults over 60
years is limited. I

Limited safety data on
patient's ability to drive
and use machines

Close observation through
routine pharmacovigilance
system.

ren, as in adults, Invirase should only be given in
combination with rit qz:?
No particular risk minimi

i i inimi activity is considered necessary; the SmPC;
i .7, i iffg information:
Invirase may have a minor in n the ability to drive and use machines.

section 4.7, contains the
Dizziness and fatigue have been fepor t during treatment with Invirase. No
studies on the effects on the ability to and use machines have been

Sub-populations with
Genetic Polymorphism for
Long QT Syndrome

Contraindication in labeling
for congenital or
documented acquired QT
prolongation

performed.
%d baseline ECG abnormalities

Labeling Restrictions, patient and family hi
7

Patients with cardiac
impairment and baseline
ECG abnormalities

Contraindication in labeling
for patients with clinically
relevant heart failure with
reduced left-ventricular

Labeling Restrictions, patient history and baseline ECG aln alities

&
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élevant bradycardia

/ ejection fraction, previous
history of symptomatic
G rrhythmias, clinically
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