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1. Information on the procedure

Picato (ingenol mebutate) was authorised in the EU in 2012 for the cutaneous treatment of non-
hyperkeratotic, non-hypertrophic actinic keratosis in adults, which, left untreated, may progress to skin
malignancies. However, ever since the initial marketing authorisation application evaluation, there
have been concerns that Picato may induce skin tumours. In 2017, the product information of Picato
was updated to reflect an excess of skin tumours (keratoacanthoma (KA)) with ingenol mebutate
0.06% compared to placebo.

Further, an imbalance in tumour incidence in the treatment area was noted in several studies for
number of skin tumour types including basal cell carcinoma (BCC), Bowen’s disease and squamoéell
carcinoma (SCC) between the ingenol mebutate or its related ester ingenol disoxate and co @tor or
placebo arms. Several explanations were proposed for these imbalances and no firm coric s could

be drawn. However, in view of the reasonable possibility that ingenol esters may be t urtpromoting
in some patients, a randomised controlled trial (RCT) and a non-interventional saf
imposed to characterise this risk and provide reassurance on safety. Concerns
the conduct and finalisation of such RCT in a reasonable timeframe. 0

then raised as to

In view of the above concern regarding the potential risk of new skin tum@‘n the treatment area,
and the difficulty to generate appropriate data to address the uncerta'n%/ about this risk, PRAC
considered that a review of all available data including from ongoi ies and its impact on the
benefit-risk balance of Picato in the authorised indication shouldnducted.

On 03 September 2019 the EC therefore triggered a proc nder Article 20 of Regulation (EC) No
726/2004 resulting from pharmacovigilance data, and r ed the PRAC to assess the impact of the
above concerns on the benefit-risk balance of Picato enol mebutate) and to issue a
recommendation on whether the relevant marke% horisations should be maintained, varied,

suspended or revoked. \

2. Scientific discussioé0
&O

2.1. Introduction Q

characterised. In viv, n vitro models have shown a dual mechanism of action: 1) induction of local
lesion cell death §®promoting an inflammatory response characterised by local production of
proinflammabor\(cyt kines and chemokines and infiltration of immunocompetent cells.

The mechanism of acti&ng nol mebutate for use in actinic keratosis (AK) remains to be fully

Picato (in ebutate) was authorised in the EU under the centralised procedure in November 2012
for t eous treatment of non-hyperkeratotic, non-hypertrophic actinic keratosis in adults. Picato
1 grams/gram gel is used on the face and scalp while Picato 500 micrograms/gram gel is used

ont runk and extremities. Left untreated AK may progress to skin malignancies.

The cumulative exposure to ingenol mebutate from MAH-sponsored clinical trials is 4,202 patients. The
cumulative post-marketing patient exposure is estimated to be approximately 2.8 million treatment
courses. Of note, one patient can follow a repeat treatment course on the same skin area if an
incomplete response is seen at a follow-up examination after 8 weeks or other courses of treatment to
treat other AK lesions.

The potential for Picato to induce skin tumours was considered during the initial marketing
authorisation application evaluation. Specifically, the risk of AK progression to SCC was reflected in the
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risk management plan as an important potential risk. The marketing authorisation holder (MAH) was
requested to conduct a phase 4 clinical trial assessing the long-term cumulative incidence of SCC after
treatment with ingenol mebutate gel, 0.015% or imiquimod cream, 5% (Aldara) for multiple AKs on
face and scalp (Trial LP0041-63).

In 2017, further to data from a clinical trial (LP0105-1020) comparing ingenol mebutate 0.06% to
placebo, the product information of Picato was updated to reflect an excess of a type of skin tumours
(KA).

was observed in the preliminary results of the then-ongoing long-term safety study LP0041-63

In parallel an imbalance in the incidence of SCC between the ingenol mebutate and imiquimod arEs
imposed at time of initial marketing authorisation. @

imbalance in tumour incidence was noted for a number of tumour types includigg RCC, Bowen’s
disease and SCC. However, it could not be excluded that these differences Dg’observer bias due to
partial unblinding of investigators observing local skin responses in patien ctive treatment. The
pattern of tumour incidence observed in the ingenol disoxate clinical trials i%not fully consistent with
that observed in studies in which an imbalance in skin tumour was éed in the ingenol mebutate

arm q

It was therefore difficult to draw firm conclusions from the d able in the PSUR in 2018.
However, as there was a reasonable possibility that |n ters may be tumour-promoting in some
patients, the important potential risk ‘AK to SCC progress was updated to ‘New skin tumours in
treatment area’. In addition, two safety studies w @posed on the marketing authorisation
(European Commission (EC) decision issued on Zérll 2019) to characterise this risk and provide
reassurance on long-term safety:

1. A randomised, double-blind, placebozc led trial in patients treated with ingenol mebutate, over
at least 18 months of follow-up to fu vestigate the incidence of treatment area skin malignancy.

2. A cohort non-interventional p thorisation safety study comparing patients treated with ingenol
& other AK treatments to investigate the rate of skin malignancies.

mebutate with patients expo?r
In 2019, the scientific a king party (SAWP) reviewed the protocol of the above mentioned

imposed interventional aI study (study 1) and considered that a substantially larger study than
proposed by the W@zuld be required to generate meaningful data to conclude on the risk of
treatment area alignancy. Concerns were raised as to the conduct and finalisation of such a
safety stud asonable timeframe.

ing the reporting period of the latest PSUR (1 August 2018 to 31 January 2019) an
serious case of SCC was reported.

of the above concern regarding the potential risk of new skin tumours in the treatment area,
and the difficulty to generate appropriate data to address the uncertainty about this risk this procedure
under Article 20 of Regulation (EC) No 726/2004 was initiated to review of all available data, including
from ongoing studies, and their impact on the benefit-risk balance of Picato in the authorised
indication.

In the present review, the PRAC considered all data submitted by the MAH. This included data from
clinical studies with ingenol mebutate, ingenol disoxate, post-marketing reports, non-clinical data and
data from the literature.
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Whilst the impact of the potential risk of new skin tumours in the treatment area on the benefit-risk
balance of for ingenol mebutate was not fully elucidated, based on the data available in January 2020,
the PRAC considered that provisional measures were needed and recommended as a precaution that
the marketing authorisations of Picato be suspended forthwith in all concerned EU Member States
awaiting the adoption of the final measures (EMA/30347/2020). A Direct Healthcare Professional
Communication (DHPC) was disseminated (Suspension of the marketing authorisation due to risk of
skin malignancy). The European Commission (EC) issued a decision on the provisional measures on 17
January 2020. In addition, on 11 February 2020, the EC issued a decision withdrawing the marketing
authorisation for Picato, at the MAH's request.

2.2. Data on safety @6

*
The MAH has provided information on all cases of skin tumours in all clinical trials with i %
mebutate, from randomised clinical trials with ingenol disoxate and post-marketing r@ of skin

tumours with ingenol mebutate.
Ingenol disoxate and ingenol mebutate are related esters with a common stru element, ingenol.

Figure 1. Comparison of the chemical structure of ingenol mebuta% ingenol disoxate

. 0
Ingenol mebutate (1) @; Ingenol disoxate (3)

Ingenol mebutate and ingenol disoxate are@@dered to have a similar mechanism of action and,
although presenting structural difference; ve similar biological activity. Ingenol disoxate is
chemically more stable than ingenol &éte, which potentially could lead to prolonged presence in
the skin (and in particular in strat eum, limited by the natural turnover of keratinocytes). A 2-
fold higher dermal concentratio ﬁgenol disoxate compared to ingenol mebutate was seen in human

skin 21 hours after ex-vivo application (Bertelsen, 2016). However, non-clinical data in minipigs
revealed the persistence®gf indg€nol mebutate in skin for at least 4 weeks after application (see also
section ‘non-clinical as ). Therefore, overall PRAC considered that the data currently available

does not allow to.c@ to a significantly different persistence in the skin between the two esters
and that the in isoxate safety data are relevant to ingenol mebutate.
*

Ingenol me&&e is structurally related to phorbol ester (12-O-tetradecanoylphorbol-13-acetate (TPA)

also kno 2-myristate 13-acetate (PAM)).
Fi Phorbol ester 12-o-tetradecanoylphorbol-13-acetate (TPA)
(o]
)l o]
HSC/\/\/”\/\/\/\» 0 O/”\CH
Hagu_,/HL : .ICHaa
H::C--_{/f\;/éﬁ‘ "H CHa
of’ﬁc?\—/(

—OH

Based on the chemical structure of two esters and their analogy to phorbol ester 12-o0-
tetradecanoylphorbol-13-acetate which is a known tumour promoter, it cannot be excluded that they
might express pro-tumourigenic properties.
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2.2.1. Data on skin tumours from clinical trials with ingenol mebutate

An overview of data on skin tumours from randomised, vehicle or active-controlled clinical trials with
ingenol mebutate as AK field treatment is presented below. Data from one open-label uncontrolled
study are also presented below (LP0041-62). Design allowing, statistical analyses provide pooled
Mantel-Haenszel risk difference estimates, adjusted for trial.

Of note, end points definition varied across studies. One study was specifically designed to assess the
long-term safety (LP0041-63). Central histopathological assessment was conducted in studies LP0105-
1020, LP0105-1032 and LP0041-63. Patients were biopsied before and after treatment in two stuglies,
LP0041-62 and -63. 6

2.2.1.1. 8-week follow-up, vehicle-controlled trials . 66
Pool of ingenol mebutate in 25 cm? treatment areas, 8-week vehicle-control &ials
There were 1038 subjects treated with ingenol mebutate and 790 treated with icld gel on a
contiguous skin area of 25 cm?in nine studies (LP0041-03, -21, PEP005-006 -015, -016, -

017, -025, -028).

Skin malignancies inside the treatment area were seen in 0.1 % of thﬁijects treated with ingenol
mebutate gel and 0.5% of those treated with vehicle gel. The corre ing figures for skin
malignancies outside the treatment area were 1.6% and 2.2%, pectively. The risk difference
estimates were not statistically significant: -0.5% (95% CI: <. 8.1%) in the treatment area. There
were no observations of note concerning the types of SK@I nancies.

Table 1. Ingenol mebutate 8-week, 25 cm?2 treatmen® areas, vehicle-controlled trials. Skin
malignancy by trial.

collected after 8§ weeks

included.

Inside treatment area Q' Dutside treatment area
Ingenol Ingenol
mebutate Vi e mebutate Vehicle
Trial ID H E n(#) N %) H E n(%) N E n(%)
LP0041-03 g8 0 0(D.0) BN 0(0.0) g 0 0(0.0) g 0 0(0.0)
LPO041-21 158 0 0(0.0) 1{0.7) 158 5 5(3.2) 150 8 &(4.0)
PEPO0S-D06 12 1 1 1 1{1.7) 162 5 4(2.5) €0 €& 3(5.0)
PEPO0S-014 125 0 0 1 1(0.8 125 4 2(1.€) 129 2 2(1.6)
PEP005-015 188 0 O 0 0(0.0) 198 1 1(D.5) 66 0 0(0.0)
PEP00S-016 132 0 0 0 0(0.0) 132 1 1(0.8) 135 1 1(0.7)
PEPO0S-017 13 0 0 0(0.0) 13 0 0(0.0) 3 0 0(0.0)
PEPO0S-D25 142 g\\g 0 1 1{0.7) 142 3 2(1.4) 136 1 1(0.7)
PEPO0S-028 100 %._ 0. 0 0(0.0) 100 2 2(2.0) 103 €& 4(3.9)
Total }Db 0. 4 4(0.5) 1038 21 17(1.€) 790 24 17(2.2)
Risk diffe:: 0\ -0.5% -0.5%
ence
95% CI Q\ {(-1.0%,0.1%) (-1.8%,0.9%)
Eaceris:iz £201% £1010 AKIE bytsiad.sts
number of subjects, E: Number of events, n: Number of subjects with at

{11 weeks after initial cryotherapy) not
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Table 2. Ingenol mebutate 8-week, 25 cm?2 treatment areas, vehicle-controlled trials

malignancy by preferred term.

. Skin

Inside treatment area

Outside treatment area

BICCT19:23:30:39 PRACIOLS £1000 AK1E byPT.etf

Ingenol Ingenol

mebutate Vehicle mebutate Vehicle

(N=1038) (N=T790) (N=1038) (N=790)
Preferred term E ni%) E nik) B n(&) E n(#)
PBASAL CELL CARCINOMA 0 0(0.0) 1 1(0.1) 11 9(0.9) 9 9(1.1)
BASCOSQUAMOUS CARCINOMA ¢ 0(0.0) 1 1(0.1) 0 0(0.0) 0 0(0.0)
MALIGHNANT MELANOMA 0 0(0.0) 0 0(0.0 4 2(0.2) Z 2(0.3)
SQUAMOUS CELL CARCINOMA OF 1 1(0.1}) 2 2(0.3) 8 7(0.T) 13 €&(0.8)
SKIN
Total 1 1(0.1) 4 4(0.5) 21 17(1.6) 24 17(2.2)

Pool of ingenol mebutate in larger treatment areas, 8-week vehicle-controll &als

There were 963 subjects treated with ingenol mebutate and 299 treated with v
8-week data from the three trials of ingenol mebutate in larger treatment area

-1032). These show a statistically significant higher incidence of skin tum
groups compared to vehicle; this finding is driven by KA observed in Aystr

1020 trial (risk difference in the treatment area: 1.4 (95% CI: 0.1,
subjects treated with ingenol mebutate, reported 16 skin tumou
Bowen's disease, 3 KA, and 11 SCC). These biopsies were se
all SCCs were reclassified as KA and 1 Bowen's disease w
of the 3 KA was unchanged. No central review could be

to loss to follow up. Skin tumours inside the treatm
start of treatment. Of the 12 subjects with skin t
The majority of the subjects were men, all had fa

history of skin cancer, all indicative of seve&m—damaged skin and an increased risk of developing

skin cancers.

Table 3. Ingenol mebutate 8-we

tumours by trial.

w9

)

O

leNgel in the pooled
105-1012,

-1020,

the ingenol mebutate
n patients in the LP0105-

)). In this study a total of 12
inside the treatment area (2
tral histopathology review where
sified as SCC. The original classification
med for one Bowen's disease tumour due

rea were reported a median of 33 days after
, 11 were enrolled in Australia and 1 in the US.

Inside t area Outside treatment area
Ingenol Ingenol
Vehicle mebutate Vehicle
Trial ID %}Q N E n(%) H E n(%) N E n(k)
LP0105-1012 0.0) 62 0 0(0.0) 251 1 1(D.4) 62 0 0(0.0)
LP0105-1020 (7.4) 61 0 0(0.0) 163 13 10(6.1) €l 8 4(€.8)
[ P0105-1032 ° €(1.1) 176 2 2(1.1) 549 22 18(3.3) 176 4 3(1.7)
Total 22 18(1.9) 298 2 2(0.7) G963 36 29(3.0) 289 13 T(2.3)
*
Risk diffe \ 1.4% 0.9%
pnce
B5% & (0.1%,2.7%) (-1.1%,2.9%)
AN\

R3ICCT1 Z8:55 FRACIOLS 2010 LTA byirzial_sEf
hd
H: tal number of subjects, E: Number of events, n:

least one event.

LF0105-1032: Data from firat 8

weeks conly.

Number of subjects with at

in (Type I or Type II), and 10 subjects had a

%Qer treatment area, vehicle-controlled trials. Skin
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Table 4. Ingenol mebutate 8-week, larger treatment areas, vehicle-controlled trials. Skin
tumours by preferred term.

§ Inside treatment area Dutside treatment area

Ingenol Ingenol

mebutate Vehicle mebutate Vehicle

(N=963) (N=299) (H=963) (N=299)
Preferred term E ni#) E n(k) E n(%) E ni#)
PASAT CELL CARCINOMA 1 1(0.1) 0 0(D.0) 9 9(0.9) 5 4(1.3)
BASOSQUAMOUS CARCINCMA COF 0 0(0.0) 0 0(0.0) 1 1(0.1) 0 0(0.0)
SHIN
BOWEN'S DISEASE 4 4(0.4) 1 140 9 8(0.8) 3 2(0.7)
HERATOACANTHOMAR 14 10(1.0) 0 0(0.0 1 1(0.1) 1 1(0.3)
MALIGHANT MELAMNOMA 0 0(0.0) 0 o0 1 1(0.1) 1 1(0.3)
MALIGHANT MELANOMA IN SITU 0 0(0.0) 0 0(0.0 1 1(0.1) 0 0(0.0)
SQUAMOUS CELL CARCINOMA OF 3 3(0.3) 1 1(0.3 14 13(1.3) 3 3(1.0)
SKIN @
Total 22 18(1.9) 2 2(0.7) 36 29(3.0) 13 '-‘(2‘36,
3cCTA0:20:20:28 PRACIOLS £2030 LTA BoPT.wtf e:

LP0041-62, open label, uncontrolled trial

2.2.1.2. 8-week follow-up, uncontrolled trial QO

In this study ingenol mebutate gel 0.05% was used on 25 cm? on the arn‘@&K patients. Screening
biopsies were performed for all participants from one of the 5-9 AKs_intthe selected treatment area.
Biopsies identified 5 cases of Bowen’s / in situ SCC and 1 invasive in total 6/136 = 4.4%. These
patients were excluded after screening. AK diagnosis was confj 114 subjects. Finally, 108 AK
patients were included and followed for 8 weeks. At studyéﬂ@ Ollowing skin malignancies were
reported:

e inside the treatment area: 1 patient had BCC. O

e outside the treatment area: 3 patients had BC(Qwad intraepidermal carcinoma (or Bowen'’s
disease), 4 had SCC.

2.2.1.3. Long-term follow-up, veg'r.@ontrolled trials
1

LP0041-21, vehicle-controlled@ 2 months of follow-up after initial cryotherapy

Skin malignancies were obs inside the treatment area in 0.6% of the subjects in the ingenol
mebutate group and 2. of se in the vehicle group, the risk difference being non-statistically
significant: -1.9% (95%/81* -4.5%, 0.8%). The Kaplan-Meier plot is displayed in the below figure.

N
.\0

2
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Table 5. LP0041-21, 12 months of follow-up after initial cryotherapy. Skin malignancy by

preferred term.

Inside treatment area Dutside treatment area‘

Ingenol Ingenol

mebutate Vehicle mebutate Vehicle

(N=167) (N=162) (N=167) (N=162)
Preferred term E n(#) E n(k) E ni(&) E n(#)
BASAL CELL CARCINOMA 1 1(0.8) 1 1(0D.&) 3 3(1.8) 3 3(1.9)
MALIGNANT MELANCMA 0 0(0.0) 0 0(0.0) 1 1(0.6) 1 1(0.8)
[EQUAMOUS CELL CARCINCMA o o0f{0.0) 3 3(1.%) 3 3(1.8) 4 2(1.2)
Total 1 1(0.6) 4 4(2.5) T T(4.2) B 6(3.7)
Fisk difference =1.49% 0.5%
95% CI (-4.5%,0.6%) (-3.7%,4.7%) 6

E3CET18:23.30:35 PRACIOLS 1048 31 beyPT.etf @

N: Tetal number of subjects, E: Number of events, n: Number of subjects with ato\%

least one event.
All events inside treatment area occcurred after applicaticn of trial medicaté

(Ingencl mebutate or vehicle) at Week 3.
l) AE= putside treatment area were only collected during first 11 wee'u.Q

Figure 3. LP0041-21, 12 months of follow-up after initial cryother?%'Qplan-Meier curve

for skin malignancies.
Inside treatment area

L1 T S — \
<
O

o L H\OQ_H

0.08

007 | Hazard rate rabo (95% CI) & 211)
Number of subsects af iy
Ingenol mebutale | 187 (0) 156 (11) 15M13) 161 (18) 150 (18) 148 (18) 81 (118)

Vehicle 162 (0) Y (0 146 (14) 142 (18) 138 (20) 136 (22) a8 (112)

0 . 4 1] 8 10 12
\ Months since randomisation
° 0 Ingenol mabutate Vehici
\ + CENSORED
AE s outside ted curing first 11 weeks.
ROCT R h AT W PRI
LP -22, second treatment with ingenol mebutate or vehicle, 12 months of follow-up

In this trial, all subjects received a first treatment course with ingenol mebutate, and if a second
treatment course was necessary, were randomised to either ingenol mebutate or vehicle. Following the
second treatment course, skin tumours were observed inside the treatment area in 0.7% of the
subjects in the ingenol mebutate group and 5.8% of those in the vehicle group; the risk difference was
not statistically significant: =5.1% (95% CI: -11%, 0.7%). Skin tumours outside the treatment area
were balanced between the treatment groups. The Kaplan-Meier plots are displayed in the below
figure.

Assessment report
EMA/248352/2020 Page 9/34



Table 6. LP0041-22, first treatment. Skin tumour by preferred term.

Outside treatment
Inside treatment area area

Ingenol Ingenol

mebutate mebutate

(N=450) (N=450)
Freferred term E n(#) E ni#)
BASAT, CELI. CARCINOMA 4 3(D.7) &7 4&6( 10)
BOWEN'S DISEASE 1 1(0.2) 10 7(1.86)
CARCINOMA IN SITU OF SKIN 0 0(0.0) 3 2(0.4)
HERATORCRNTHOMA 1 1(0.2) 0 0(0.0)
SQUAMOUS CELL CARCINOMA OF SKIN 1 1(0.2) 22 19(4.2)
Total 7 E(1.3) 102 63( 14)
P30CT158:13:20:25 FRACID1Y t10%0 22 ByPT lat.stf 6

N: Total number of subjects, E: Number of subjects with at
least one event.
Follow-up from first treatment with ingencl mebutate

ment course or end of observation period (maximum 12

Humber of events, n:

*
to initiation of second trea \6
months) .

Table 7. LP0041-22, second treatment. Skin tumour by preferred terma.\

Inzide treatment area Outside t area

Ingenol Ingenol

mebutate Vehicle mebuta Vehicle

(N=134) (H=69) (N=1 (N=69)
Preferred term E ni#) E n (%) E E n (%)
PASAL CELL CARCINOMA 0 0(0.0) 0 0(0.0) 3 0} 15 11( 1¢€)
PASOSQUAMOUS CARCINOMA OF 1 1(0.7) 0 0(0.0) 0.7) 0 0(0.0)
SKIN
POWEN'S DISEASE ¢ 0(0.0) 1 1(1.4) Q 6(4.5) 3 2(2.9)
CARCINOMA IN SITU OF SKIN ¢ 0(0.0) 1 11 O 4 1(0.7) 5 1(1.4)
FERATOACANTHOMA ¢ 0(0.0) o0 0(0. 0 0(0.0) 1 1(1.4)
MALIGNANT MELANOMA ¢ 0(0.0) 0 0} 1 1(0.7) 0 0(0.0)
SQUAMOUS CELL CARCINOMA CF o 0(0.0) 3 3) 18 12(9.0) 12 E&(E.T)
SKIN
Total 1 1(0.7) \'SQIS.&J 62 27( 20) 36 14( 20)
Risk difference 0 -5.1% -0.1%
95% CI 0 (-11%,0.7%) (-12%,12%)
p20CT19:12:20:31 PRACZO1S £1080_232

N: Total number of subjects, r of events, n: Number of subjects with at
least one event.
Follow-up from initiaticn
ter first treatment).

Subject 1257 (Vehicle)

ond treatment course to end of study (12 months af-

n-chganeous invasive mectastatic SCC not shown in table.
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Figure 4. LP0041-22, second treatment up to 10 months follow up. Kaplan-Meier curve for

skin tumours.
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Fie b Edpihes Al . werist Irvoteh il s oot 9P iy D001 W mienil Y 10 s
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14-months of follow-up

Skin tumours were observed inside the treatment area\3% of the subjects in the ingenol mebutate
k difference was not statistically significant:

group and 5.1% of subjects in the vehicle group. Th

2.2% (95% CI: -1.7%, 6.1%). Most of the diffe@
of fol

superposed curves except for the last 2 mo

low-up.

Table 8. LP0105-1032, ingenol meb,
Skin tumours by preferred term. é

Inside treatment area

O Ingenol

K mebutate Vehicle

(H=5439) (H=176)

ferred term E_ n(#) E_ ni%)
ITPICAL FIBROKANTH 1 1(0.2) 1 1(0.6)
AL CELL CARCIN 20 18(3.3) 4 4(2.3)
OWEN'S DISEASE, 14 14(2.€) 4 4(2.3)
RﬁIUECnH‘HOHA o 0(0.0) 1 1(0.€)
'IGHAH' N SITU 1 1(0.2) 0 0(0.0)
CE\ INOMA OF SHIN 11 9(1.6) 3 3(1.7)
T 40(7.3) 13 5(5.1)

en:e i.2%

(=1.7%,6.1%)

Sadf FRASICLE EIOMC 1003 _BylT.sif

M: Total number of subjects, E:
least cne event.
AEs outaide the treatment

=11

area were not collected after 8

bumber of events, n: Number of subjects with at

weeks.

is driven by BCC. The Kaplan-Meier plot shows

n larger treatment areas, 14 months of follow-up.
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Figure 5. LP0105-1032, ingenol mebutate in larger treatment areas, 14-months of follow-up.

Kaplan-Meier curve for skin tumours.
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Long-term trials PEP005-030, PEP005-031, QPOOS-OBZ
S

hase 3 program for Picato were followed-up for 1

Patients who had complete clearance of AKs ‘:
e 192 subjects.

year. No skin malighancies were observed @

2.2.1.4. Long-term follow-u@ve-controlled trials

LP0041-63, imiquimoﬁ@lled trial with 3 years of follow-up

There were 240 subje domised to ingenol mebutate gel, 0.015% and 244 to imiquimod cream
5% for the treatm K lesions within a 25 cm?2 treatment area on the face or scalp. After 3 years
of foIIow—up,‘sk' urs were observed inside the treatment area in 6.3% of the subjects in the
ingenol me roup and 2.0% of those in the imiquimod group. The risk difference was statistically
significant:é% (95% CI: 0.7%, 7.7%). The difference was driven by SCC and Bowen'’s disease. Skin
tum s@side the treatment area were balanced between the treatment groups.

Th rence between the 2 treatment groups is developed in the period from around 3 months to 1.5
years after the first exposure. There was only one new event after 1.4 years in the ingenol mebutate

group.
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Table 9. LP0041-63, 3 years follow-up._Skin tumours by pre_fgrred term.

Inside treatmeant area Cutside treatment area
Ingencl Ingenol
mebutate Imiquimod mebutate
(N=240) (N=244) (N=240) (N=244)
ferred term ) - n(%) E n(%) E n (%) ] n (%)
ATYPICAL FIBRONANTHOMA 0 oO(0.0) 0 0(0.0) o 0(0.0) 1 1(0D.4)
CELL CARCINOMA 4 1({0.4) 1 1(0.4) €4 3&( 15) 77 40( 1€)
OUS CARCINOMA OF 0 0(0.0) g 09(0.0) 4 Z(0D.8) 0 0(0.0)
BOWEN"S DISEASE &8 6(Z.3) 4 3(1.2) 11 10(%.2) T 3(2.0)
RATORCANTHOMA 2 1(0.4) 0 0(0.0) 1 1(0.4) 0 0(0.0)
IGHANT MELANOMA Q@ 0(0.0) 0 0(0.0) 0 0(0.0) 3 3(1.2)
QUAMOUS CELL CARCINCMA OF 9 8(3.3) 1 1(0.4) 47T 23( 12) 42 27( 11)
[SUPERFICIAL SPREADING 0 O(0.0) 0 0(0.0) 1 1(0.4) 0 0(D.
ELANOMA STAGE UNSFECIFIED .
21 15(&.3) & 5(2.0) 128 €4 27) 130 EE\X
sk difference 4.2%
(0.7%,7.7%) \Qg 78 .7%)
APCTaF 1691039 FRAGEDIR witdd €3 Byvl.mwl LN o

H: Total number of subjects, E: Number of events, n: Number of a3
lesast one avent.

The 3CC for subject 1167 (Ingencl mebutate) was included here
the evaluation of the primary endpoint since the same lesi
diagnosed as Bowen's disease by central evaluation.

Two non-cutanscus avents not shown in table:
Metastatic malignant melancma (Subject 3205, Imiquai
metastatic sguamous cell carcinoma (Subject 3367, I

with at

t not included in
previously been

1 m=butats) .

Figure 6. LP0041-63, 3 years follow-up. Kaplan-Meiér curve for skin tumours inside or

outside treatment area.

inmcde teatment arca Datsde treatmen! area
1.00 . Y
“q-_.-_ '_;-‘__'*- e &“ “\
088 s 0 3
e e - \:_!\'

090 e,

1 - probabality of skin malgnancy'

0.85 -
080 \Q :t{_
® Y
&l
078 o
070 (% CIj 301 {1,590, 1.39) Hazard b sabo (RS C1) 1 01071, 1.43)
L R i
ﬂw m eith  rManm VO LL_ T LT] il P L] bR T ] L L] LT TR Ll TR 1A il
dH i FWGER 0 FIdE FEEON) N e L T T aield iy FME MO WO Al LE L ]
@ (-] (1] ] 15 20 25 A0 oo 0s id 15 20 25 0
Year since firsl treatment applcation
Ingenol metutate Ieragusrmod
+ CEMSORTD

F o o P Mg iy, @ cued by o0 dpeseee g e piee dey 715 aen greased of dey 100 2§ yeeen
?duﬂiﬂd-ﬂu“
e e R e e a2 iU e B ] e R R e e L

-u P e

Assessment report

EMA/248352/2020 Page 13/34



Figure 7. LP0041-63, 3 years follow-up. Kaplan-Meier curve for skin tumours by anatomical
location.
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Table 10. LP0041-63, subjects with skin malignan Q inside and outside the treatment
area stratified by number of actinic keratoses Gaselme.

Pt i W npiin Rl iy wunrd bnid il oiidsn) ey ol day ©

Ingencl é\ Ingencl
mebutate mebutate Imiquimod
»= 1 SCC* 1 SCC* »= 1 SCC+* »= 1 SCC*
InE-ld.E Inside Outside Outside
trea treatmﬂnt. treatment treatment
area area area
Mumber of AKs L%
inside treatment
larea at baseline n/N (%) n/N (%) n/H (%)
0-4 - of O - ) of of - ) oFf 0F - )
5—8 5.5%) 3/7200( 1.5%) Z97200(14.5%) 227200 (11.0%)
>8 7.5%) 1/ &4 Z.3%) T/ 40(17.5%) 8/ 44(1B.2%)
Total . Q 5.B8%) £4/2440 1l.g%) 36/240(15.0%) 30/24£(12.3%)

and keratecacanthoma

x I'1-::1u::l er SC\,, 3-:3».-&'1 8 Digease/S5CC in situ, wd k homa.
r.: uME&DEuD]ECEE With at least one S-.,..,, within baseline AK count subcategory.

er of subjects, within baseline AK count

subcategery.

H o‘@
I is\thal with 3 years of follow-up, there is a statistically significant difference in the occurrence of

lignancies between ingenol mebutate and the active control (imiquimod), in the treatment

area. In line with epidemiological data (De Berker, 2017) the frequency of skin malignancies was
higher in patients who have more than 8 AK lesions. The percentage of skin malignancies is

comparable across both arms outside treatment area in this patient group (17.5% and 18.2 %),
whereas it is higher in the ingenol mebutate group compared to the imiquimod group outside the

treatment area in the patient group with 5-8 AK lesions at baseline (14.5% and 11.0%) and inside
treatment area for both these groups (7.5% and 2.3% and 5.5 % vs. 1.5%, respectively).
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LP0041-1120, diclofenac-controlled trial with 17 weeks of follow-up

In this trial (n=481; ingenol mebutate, n=247; diclofenac, n=234), there was only 1 skin malignancy
inside the treatment area, which was in the ingenol mebutate group. The risk differences were not
statistically significant: 0.4 (95% CI: -0.4, 1.2%) in the treatment area.

Table 11. LP0041-1120, 17 weeks of follow-up. Skin malignancy by preferred term.

Inside treatment area Dutside treatment area

Ingenol Ingenol

mebutate Diclofenac mebutate Diclofenac

(N=24T) (H=234) (H=247) (H=234)
Preferred term E n(&) E ni(&) E ni#) E ni%)
BASAL CELL CARCINOMA 0 0(0.0) 0 0(0.0) 2 7(2.8) 3 3(L,ND
BOWEN'S DISEASE G 0(0.0) 0 O{0.0) 2 2(0.E8) 2 f.l:@
MALIGNANT MELANOMA 0 0(0.0) 0 0(0.0) 2 2(0.8) 0, %
SQUAMOUS CELL CARCINOMA OF 1 1(0.4) 0 0(0.0) 5 4(1.6) 1) \ 41}
ISHIN
Total 1 1(0.4) 0 0(0.0) 17 13(5.3) @ §(2.1)
Risk difference 0.4% \ 3.1%
LQE% CI (-0.4%,1.2%) 0 (-0.2%,6.5%)

SOCTI9:32:84: 43 PRACIOLE T3070_ 3330 ByPT.exf %
\d

2.2.2. Data on skin tumours from clinical trials w@ﬁngenol disoxate

An overview of data on skin tumours from randomised, vehicl lled clinical trials with ingenol
disoxate, as AK field treatment is presented below. Design ihg, statistical analyses provide pooled
Mantel-Haenszel risk difference estimates, adjusted for\

The treatment area approved for ingenol mebutate i cm? compared to the 250 cm? area
investigated in the ingenol disoxate deveIopmenh@@ram.

Pool of Ingenol disoxate 8-week vehic Xntrolled trials

There were 1264 subjects treated wi @nol disoxate and 530 treated with vehicle gel in seven
studies (LP0084-1013, -1014, -1015 3, -1194, -1195, -1196). Central histopathological
assessment was conducted in st LP0084-1193, -1194, -1195 and -1196.

Skin tumours inside the tre area were seen in 0.7% of subjects treated with ingenol disoxate
gel and 0.6% of those trégted With vehicle gel. The corresponding figures for skin tumours outside the

treatment area were 2 nd 2.5%, respectively. The risk differences were not statistically
significant: 0.2 (95 0.6%, 1.0%) in the treatment area. There were no observations of note
concerning tI1e sk|n tumours.

Qp\
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Table 12. Ingenol disoxate 8-week trials. Skin tumours by trial.

Inside treatmeant area Dutaide treatment area

Ingenocl Ingancl

disoxate Vahicle disoxate Vehicle
Trial ID H E n(%) H E mni(%) N E n(%) N E ni(%)
LP0O0OB4-1013 l1g4 © 0O(0.0) 58 0 0(0.0) 14 1 1(0.5) 58 0 O0(0.0)
ILPO0OB4-1014 131 © 0(0.0) 32 0 0(0.0) 131 1 1(0.8) 32 0 0(0.0)
LPO0B4-1015 123 2 2(1.6) 32 0 040.0) 123 3 1(0.8) 32 0 0(0.0)
LPO084=1193 20% 3 3(1.5) 100 O 0O(0.0) 205% 11 11(5.4) 100 3 3(3.0)
LPO0BE4-1194 202 4 3(1.5) 104 3 2(1.9) 202 B T(3.5) 104 3 3(2.9)
ILPO0B4=1195 209 1 1(0.5) 104 1 1({1.0) 209 7 5(2.4) 104 5 5(4.8)
LPO0B4-1196 210 0 0(0.0) 100 O 0(0.0) 210 2 2(1.0) 100 2 2(2.0)
Total 1264 10 5(0.7) 530 4 3(0.8) 1264 33 28(2.2) 530 13 13(2.5)
Eiuk differ- 0.2% 0.1% 6
noe
55% CI (-0.6%,1.0%) (-1.5%,1.6%) @
AROCTi: 13 :F0:-18 EE:'.D w@nid et hzru; fatd ‘ 6

N: Total number of subjects, E: Number of events, n: Number of subjects with at \
laast one event.

LPO084-1193,-1194,-11595 and -1196: Data from first & weeks cnly.
Mantel-Haenszel risk difference, stratified by trial. \

Table 13. Ingenol disoxate 8-week trials. Skin tumours by preferr@

Inside treatment area 'Dl.tt-'i. rea
Ingancl
disoxate Vahicle d.i.- Vehicle
(N=1264) (N=530) { (M=530)
Preferred teom E n(%) E n(%) ] E n(%)
TYPICAL FIBROMANTHOMAR i O[0.0) 0 0{0.0) @ M‘.E‘:I 1 1{0.2)
AL CELL CARCINOMA 4 4(0.3) 2 Z(0D.4) 11(0.9) e 6(1.1)
CWEN'S DISEARSE 4 3(0.2) 2 1(0. O 1 1({0.1) 1 1(0.2)
RATOARCANTHOMA 1 1¢0.1) 0 0(0.0) G OC0.0) 0 0(0.0)
ENTIGO MALIGHA 0 0f{0.0) i ] 1 1{0.1) O 0(0.0)
IGHANT MELANOMA IN SITU 0 O0(0.0) 0 | 1 1{(0.1) Z Z(0.4)
QUAMOUS CELL CARCINOMA OF 1 1(0.1) ). 0) 16 16(1.3) 3 3(0.8)
EIN
otal 10 9(0.7) & 3(0.6) 33 28(2.2) 13 13(2.5)
SEOCTLH: 13:20:15 FRACIOLE w3020 DEX byPT.sud C)

Pool Ingenol disoxate, 14 m Qvehlcle-controlled trials

Data from four 14-months ra mised, vehicle-controlled trials was pooled: LP0084-

1193, -1194, -1195 an 96. The effect of the data from an observational explorative 2-year follow-
up extension study e 4 trials was also analysed (LP0084-1369 trial).
>

Skin tumourgw erved inside the treatment area in 7.7% of subjects in the ingenol disoxate
groups and ¢ those in the vehicle groups; the risk difference was statistically significant: 4.9%
(95% CI: @ 7.3%). The difference was driven by BCC, Bowen'’s disease and SCC. AEs outside the
drea were not collected after 8 weeks.

~

Th lan-Meier plots show that the curves begin to separate around month 5. Inclusion of the extra
follow-up time from LP0084-1369 showed a slightly lower hazard rate ratio. The LP0084-1369 study
was terminated prematurely, reportedly for commercial reasons.
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Table 14. Ingenol disoxate, 14 months follow-up. Skin tumours by trial. _

Inaside treatment area

Ingenol

disoxate Vehicle
Trial ID N E ni(%) H B ni%)
ILPO0E4-1193 205 2B 221 11) 100 3 3(3.0)
ILPO0E4-1194 202 33 26 13) 104 11 T(&€.7)
LEO084-1195 209 11 11(5.3) 104 3 2(1.9)
ILEOOB4-1196 210 5 5(2.4) 100 O 0(0.0)
Total 826 77 €4(7.T) 408 17 12(2.9)
[Risk differsnce 4.9% )
95% CI (2.5%,7.3%) b
[OPCCTI0:13:20: 14 FRACIOLS w3040 DAN lang Biyusial . sed d

Table 15. Ingenol disoxate, 14 months follow-up. Skin tumours by preferred te

Inside treatmant area
Ingencl
disoxate W
(N=826) 8)
Preferred term E ni%) ni%)
BASAL CELL CARCINCMA 26 22(2.T) 4(1.0)
BOWEN'S DISEASE 27 23(2.8) 6 4(1.0)
TOACARNTHOMA 1 1(0.1) 0 a({0.0)
IGNANT MELANOMA 2 2(0.2) \ Q 0(0.0)
QUAMOUS CELL CARCINCMA OF SKIN 21 19(2.3) 7 5{1.2)
otal 77 64(7.7 @ 17 12(2.9)
POCTEN:13:30:53 FRACIODLF w080 DN 1 ByFT . raf
4
Figure 8. Ingenol disoxate, 14 months follow-up. @1 Meier curve for skin tumours.
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Table 16. Ingenol disoxate, 14 months follow-up and additional follow-up up to 24 months
from LP0084-1389. Skin tumours by preferred term.

Inside treatment area
Ingenol
disoxats Vahicls
(N=826) (N=408)
referred term E ni%) E n(%)
CELL CARCINCMA 30 26(3.1) 4 4(1.0)
OWEN'S DISEASE 27 23(2.8) T 5(1.2)
RATOACANTHOMA 1 1(0.1) 1 1(0.2)
IGHNANT MELANOMA 3 2(0.2) 0 O0(0.0)
QUAMOUS CELL CARCINCOMA OF SKIN 22 20(2.4) B 6(1.5)
otal B3 68(8.2) 20 15¢3.7)
isk difference 4.7% @
95% CI {z.u.?@
FOCTAR:13:30:13 FRACIOLE w3070 1368 byFT.red
Figure 9. Ingenol disoxate, 14 months follow-up and additional follow- 24 months
from LP0084-1389. Kaplan-Meier curve for skin tumours. \
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Figure 10. Ingenol disoxate, 14 months follow-up. Kaplan-Meier curve for skin tumours, by

trial.
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2.2.3. Pooled analyses
2.2.3.1. Skin malignancies by application site

Cox regression analyses, accounting for censorings due to withdrawals, were performed for all long-
term, randomised controlled trials with ingenol mebutate or ingenol disoxate, except for the LP0084-
1196 trial where no events occurred in the comparator group. Subgroup analyses by anatomical
location were performed for the LP0041-63 (ingenol mebutate vs imiquimod with 3 years follow-U%
and LP0084-1369 (ingenol disoxate vs vehicle with up to 24 months follow-up) trials. No violatj
the proportional hazards assumption was detected in any Cox regression analyses (test for é
proportional hazards assumption, p-values ranging from 0.12 to 0.77). M

A higher occurrence of skin tumours in the ingenol mebutate/disoxate group versus @&\
comparator/vehicle group was observed in trials LP0105-1020 (ingenol mebut t&@ er treatment
areas, 8-week vehicle-controlled), LP0041-63 (ingenol mebutate vs imiquimo ars follow-up), and
in the vehicle-controlled ingenol disoxate phase 3 trials (LP0084-1193, 11 @5, 1196).

LP0105-1020: one strength of ingenol mebutate (0.06%) was studied_j
(approximately 250 cm? on the trunk/extremities). The 12 subjects
equally distributed with 4 subjects in each of the 3 ingenol meb
day treatments).

or® anatomical location

kin malignancies were
eatment groups (2-, 3-, or 4-

LP0041-63: one strength of ingenol mebutate (0.015% v@tudied. The Kaplan Meier survival curves
for ingenol mebutate were very similar in the subgrou $subjects treated on the face and the scalp.
The hazard rate ratio (ingenol mebutate vs. imiqui @\ was numerically larger for the face than the
scalp; however, the interaction between treatmeit and anatomical location was not statistically
significant (p=0.50) when assessed in a Co ression model with factors treatment, anatomical
location (face or scalp), and interaction bgtWedn treatment and anatomical location.

=

Ingenol disoxate phase 3 trials (incl ditional follow-up from trial LP0084-1369): in 2 of these

trials, LP0084-1193 and LP0084- Subjects were treated on the face or chest with ingenol disoxate
0.018%. In the 2 other trials, i. 084-1195 and LP0084-1196, the anatomical location was the
scalp and the concentration e product was 0.037%. For both ingenol disoxate and vehicle, more

events occurred in the f
disoxate vs. vehicle)
however, the int

chest trials compared to the scalp trials. The hazard rate ratio (ingenol
merically larger for the combined scalp trials than the face/chest trials;

iod between treatment and anatomical location was not significant (p=0.44)
when assessegd @ ox regression model with factors treatment (ingenol disoxate or vehicle),
anatomical ﬁﬂ (face/chest or scalp), and interaction between treatment and anatomical location.
of dose and anatomical location cannot be separated, this also implies no evidence of a
dose se relationship. Excluding the additional data collected in the LP0084-1369 trial does not
conclusion.

For the remaining randomised controlled trials with ingenol mebutate/disoxate, a discussion of
interaction by application site and dose-response relationship is not considered applicable since one of
the following apply:

e No or very few events occurred inside the treatment area in the ingenol mebutate/disoxate
group (ingenol mebutate 8-week trials, LP0041-1120, LP0105-1012, ingenol disoxate 8-week
trials)
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e The occurrence of skin malignancies inside the treatment area was lower in the ingenol
mebutate group compared to the vehicle group (LP0041-21, LP0041-22)

e The occurrence of skin malignancies inside the treatment area was similar in the ingenol
mebutate and vehicle group and the difference was not statistically significant (LP0105-1032)

2.2.3.2. Skin malignancies before and after 4 months

The occurrence of skin malignancies, before and after 4 months, inside and outside the treatment area,

ingenol disoxate is presented cumulatively in the table below (i.e. PEP005-030, -031, -032, LPOO

for all long-term trials (i.e. duration of follow-up longer than 4 months), with ingenol mebutate and
25%1,

-22, -63, LP0105-1032, LP0084-1193, -1194, 1195, -1196, -1369). @

*
Table 17. Cumulative skin malignancies inside treatment area, before and after, ths,
based on data from long-term trials with ingenol mebutate or ingenol disoxa};&

Time of analysis

Ingenol mebutate or disoxate

Total Number of Number of

number skin subjects with

Vehicle or actit(\ arator
*\?

Total W of Number of

number of (@

1

of malignancies | at least one subjec\ alignancies least one skin
subjects skin @ malignancy
malignancy ('\
a
Before 4 months | 2232 34 (1.5%) | 30 (1.3%) N G} 11 (1.1%) 10 (1.0%)
After 4 months 2232 131 111 (S.W 990 32 (3.2%) 25 (2.5%)
(5.9%) O

subjects with at

After 4 months of treatment area follow-up, ther&vks an increase of skin malignancies in ingenol

mebutate or ingenol disoxate groups comp
limitations of combining results from studi

o vehicle or other comparators groups. The inherent

2.2.3.3. Skin malignancies by di severity and risk factors

th different methodologies are noted.

Fitzpatrick Type Skin classific &9 Type I, 11, III, and IV were seen respectively in 20.9%, 59.9%,
17.6%, and 1.7% of the, subQ included in study LP0041-63. As presented in the below table, the
majority of skin malign s in*the LP0041-63 and LP0041-62 studies reported inside treatment area
occurred in patients '@thatrick skin type II.

Table 18. LPO and LP0041-62, number of skin malignancies in ingenol mebutate and

*
imiquimo y skin type.
Fitzpa kin Number and type of tumours in Number and type of tumours in
t pz& ingenol mebutate arm imiquimod arm
VS‘
typerl 7 skin malignancies (4 BCC, 3 SCC) in | 2 skin malignancies (2 Bowen'’s
3 patients Disease) in 1 patient
type II 12 malignancies (4 Bowen'’s disease, 1 | 3 malignancies (1 Bowen'’s disease, 1
BCC, 7 SCC) in 11 patients BCC, 1 SCC) in 3 patients
type III 3 skin malignancies (2 KA, 1 Bowen’s 1 malignancy (1 Bowen'’s Disease) in
disease) in 2 patients 1 patient
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Total 22 skin malignancies in 16 6 skin malignancies in 5 patients
patients

Out of the 22 skin malignancies inside treatment area in ingenol mebutate groups, 15 occurred after 4
months.

Skin tumours inside treatment area after ingenol mebutate and imiquimod treatment from LP0041-63
trial, are respectively presented in the below tables.

Table 19. LP0041-63, skin tumours inside treatment area in ingenol mebutate arm, by skin
type

Fitzpatrick Sex/Age | Number AKs inside treatment area at | Biopsy History
skin type baseline (before/after biopsy) localization cancer
type I M/71 6/5 face No (.~
M/68 6/5 face N N\, &
M/77 8/6 scalp ‘ SCC and
B
type II M/71 7/6 scalp _\Q; o
M/77 7/6 face 3N\ | Yes, scc
M/71 8/7 scalp + N | No
M/46 6/5 Chestyn, N/ Yes, BCC and
(no ) Bowen'’s disease
M/82 8/7 sglip No
M/70 9/8 p Yes, SCC
M/88 8/8 sgalp Yes, BCC
M/68 7/6 ace Yes, and BCC
M/77 7/6 - scalp Yes, SCC and
P BCC
M/72 8/8 “ (v) N Scalp Yes, BCC
M/75 7/6 N Scalp Yes, SCC
type III M/72 9 before /8 after biopsy /% scalp No
M/73 9 before /6 after biopsx\\\_} scalp No

Table 20. LP0041-63, skin tumours insj \ueatment area in imiquimod arm, by skin type

h

Fitzpatrick type of the | Sex/Age beyr AK inside Biopsy History of skin
skin ent area localization cancer
type I M/76 y.. scalp No
type II M/68 /8 scalp Yes, SCC

M/9 ( 6/5 face Yes, SCC

M/% N " |s8/7 scalp No
type II1 /6 < 5/4 scalp No

In the LP004—63,‘aHQ®%s with skin tumour inside treatment area were men, mostly aged 70 or
older in ingenol ate arm (mean 72.4). No patient had an immuno-compromised status (defined
as cancer ché& é\)rapy, acquired immune deficiency syndrome, organ transplantation,

\ive treatment). Eleven subjects had history of skin tumour, but no information on
localisatj s been provided. Ten of 16 patients developed skin tumour on scalp, 5 on face and one
on&h%

immunosu

ingenol mebutate group.

2.2.4. Data from post-marketing reports

The MAH has provided the results of a search in its global safety database with the Standardised
Medical Dictionary for Regulatory Activities Queries (MedDRA SMQ) ‘Skin malignant tumours’ with a
data lock point on 6 September 2019. Results are presented below with a focus on aspects that could
help better characterising the risk, as the relevance of this data to prove or exclude this risk is very
limited.
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The search identified 84 valid post-marketing reports (including solicited cases from non-interventional
studies). These cases represented 91 events in the SMQ ‘Skin malignant tumours’. An overview of the
adverse events reported in these cases, individual details of all cases and a cumulative presentation of

the reported time to onset are included in the below tables and figure.

Table 21. Overview of relevant events within SMQ “skin malignant tumours”.

No. of events with | No. ofevents with | No. of events -
Causality: Possi- reporter causality: Total
ble (implied or Not related
reported)
SCCs
-  PT ‘Squamous cell carcinoma’ or 47 11 58
‘Squamous cell carcinoma of skin’
BCCs
= PT ‘Basal cell carcinoma’ 4 2 é
= PT ‘Basosquamous carcinoma’ 1 0 1
- PT "Meoplasm skin' (confirmed 1o 1 0 1
be BCC)
Bowen’s disease 3 1 4
Other
= PT ‘Keratoacanthoma’' ] 0 8
= PT "Atypical fibroxanthorma’ 3 1 4
- PT ‘Malignant melanoma’ 3 0 3
= PT ‘Lentigo maligna’ 2 0 k]
= PT *Skin cancer’ 2 0 2 Va
= PT "Neurcendocrine carcinoma of 1 0 1
the skin’
= PT "Sarcoma of skin' 1 0
Total 76 15 1

Table 22. Characteristics

of post-marketing re

Characteristic** I Q‘ b
Age 517 years 1]
1B-30 years fk o
31-50 years 1
S51-84 years 12
£5.7% years 24
37
10
Sax 52
mije 30
N | uMown 2
Skin malignant madical history rasent 28
Mot present i3
0A0 Nat known a3
Case seriousness \‘ Serious 71
¢ Non-serious 13
Location inside treatmant area ar*
Qutside treatment area 2
) unknown 2
T t onset after Picato” use | 4 months 61
4-8 months ]
2-12 months L
212 months 1
Not known 18

* 27 cates reported in which the event is likely in the treatment area, however not specifically confirmed
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Figure 12. Time to onset cumulative reporting.

Ll .

%
N

In total 58 events of SCCs, reported in 57 patients, and 4 events of Bowen ’s dise orted in 4
patients (one case reporting both Bowen'’s disease and SCC), originating from x rts were
identified. Seen as a whole, the reports describe a population at high risk of de ping SCC: the vast

majority are of advanced age, a large number of patients have past medi% ory of skin malignancy
and are pre-disposed as per indication of sun-damaged skin.

The majority of the reported SCC events and Bowen'’s disease we
ingenol mebutate treatment (43 events). In several of the cas perting a short time to onset of 4
months or less, the identified lesions were described as fast-8¢o . Several of the cases report that a
significant increase in size of the tumour is apparent 0\\ ttle as 4 weeks or less.

@erved less than 4 months after

Whilst most reported cases were SCC, 8 events of BQave been reported in 8 patients. In addition,
21 events of non-melanoma skin tumours other@ C or BCC have been reported: 8 cases of KA, 4
cases of atypical fibroxanthoma (AFX), 3 cas@§s of malignant melanoma, 2 cases of lentigo maligna, 2
cases of unspecified skin cancer, 1 case of é’na of skin and 1 case of neuroendocrine carcinoma of

the skin. 0

2.2.5. Discussion of saf ta on skin tumours

In clinical trials which compaQ enol mebutate versus vehicle in 25 cm? treatment areas with 8-
week follow-up, there is\\sta istically significant difference in the occurrence of skin tumours.
However, when considépifig a larger treatment area, there is a statistically significant difference in a
pooled analysis of tireN, clinical trials driven by the development of KA in severely sun-damaged
patients seen i udy (LP0105-1020).

In long-ter \ical trials which compare ingenol mebutate versus vehicle there is no statistically
significa rence in the occurrence of skin malignancies, whatever the duration of follow-up or
treat rea surface.

In th® 3-year follow-up trial comparing ingenol mebutate to imiquimod, there is a statistically
significant difference in the occurrence of skin malignancies between ingenol mebutate and the active
control (imiquimod) in the treatment area, but not outside the treatment area.

The frequency of skin malignancies was higher in patients who have more than 8 AK lesions. This is in
line with epidemiological data (Berker, 2017), and existing mathematical models (Dodson, 1991).
Comparing the data of SCC inside and outside treatment area, it is observed that outside the
treatment area in the patient group with more than 8 AK lesions at baseline, the percentage of skin
malignancies is comparable across treatment arms, whereas in the patient group with 5-8 AK lesions a
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higher percentage is observed in the ingenol mebutate compared to the imiquimod group. Inside the
treatment area this difference is greater, and the percentage of skin malignancies is also higher in the
ingenol mebutate arm compared to the imiquimod arm in the patient group with more than 8 AK
lesions at baseline. The differences observed in patients with 5-8 AK lesions are challenging to
interpret, however they suggest a higher risk of skin malignancies linked with ingenol mebutate use.

In the other active controlled trial, comparing ingenol mebutate to diclofenac, with 17 weeks of follow-
up, there was only 1 skin malignancy inside the treatment area, which was in the ingenol mebutate
group.

Ingenol disoxate and ingenol mebutate are related esters and are considered to have a similar
biological activity. Thus, data from ingenol disoxate are considered relevant for the evaluatio
safety profile of ingenol mebutate.

D
In ingenol disoxate 8-week vehicle-controlled trials, there is no statistically significan eche of
occurrence of skin tumours between ingenol disoxate and vehicle.

In ingenol disoxate 14-months vehicle-controlled trials, there is a statistically ifkcant difference of
occurrence of skin tumours between ingenol disoxate and vehicle (p=0.00 ith* a risk difference of
4.9% (95% CI: 2.5%, 7.3%) when compared to vehicle. This is driven by@, Bowen’s disease, and
SCC. The Kaplan-Meier curves begin to separate at month 5. There is&indication of a dose-response
relation.

Moreover, there is a statistically significant difference in the e of skin tumours between
ingenol disoxate and vehicle in the observational explorati dy LP0084-1369, a 2-year follow-up
extension of 4 phase 3 trials (p=0.014).

With regards to the interaction by application site t@ial LP0041-63 suggests a larger relative risk
(ingenol mebutate vs. comparator) of skin malig@es in subjects treated on the face, than in
subjects treated on the scalp; however, the r 14 months follow-up ingenol disoxate trials suggest
the opposite interaction. None of these§i ions are, however, statistically significant.

The majority of skin malignancies re% inside treatment area in the LP0041-63 and LP0041-62
studies occurred in patients with ick skin type II (12 in ingenol mebutate group and 3 in
imiquimod group). In the LPO0O4463%7all patients with skin tumour inside treatment area were men,
mostly aged 70 or older in i mebutate arm (mean 72.4). This is not unexpected as in the study
LP0041-63, over half of \su'ct had a Fitzpatrick skin classification of Type II (59.9%) and actinic
keratosis is known to z@mostly in men with Fitzpatrick I and II skin type. No patients had
immunocompronti tus (cancer chemotherapy, acquired immune deficiency syndrome, organ
transplantatign (i nosuppressive treatment). Eleven subjects had history of skin tumour, but
information \ lisation was not available.

In tofal ost-marketing case reporting 91 skin malignant tumour events were identified in the
safet abase of the MAH: more than half are SCCs (58) and the rest being keratoacanthoma (8),
BC , Bowen’s disease (4), atypical fibroxanthoma (4), malignant melanoma (3), lentigo maligna

(2), skin cancer (2), neuroendocrine carcinoma of the skin (1) and sarcoma of the skin (1). The
majority of the patients are of advanced age (85% of cases report unknown age or above 65), a large
number of patients have past medical history of skin malignancy (33% of cases report skin malignancy
history, 85% report either present skin malignancy history, or lack of information on skin malignancy
history) and they are pre-disposed to sun-damaged skin. The majority of the reported skin
malignancies were observed less than 4 months after Picato treatment (61 events, 67%), especially for
SCCs 40/57 (70%). This is not unexpected as events are less likely to be spontaneously reported in
association to a treatment administered several months ago.
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Overall, no risk factors could be identified from the data available that would allow to discriminate
patients into low- or high-risk category for skin tumours specific following ingenol mebutate use.

Assuming no retreatment and acknowledging the potential for under-reporting the reporting rates in
the post-marketing setting (3.5 - 4 cases per 100,000 patient-year) would appear to be well below
background rates. In the UK in 2016, incidence rates of non-melanoma skin cancer (NMSC), after
adjusting for age, were 204.2 per 100,000 person-years (PY) (95% CI: 202.6 - 205.7) in women, and
327.7 per 100,000PY (95% CI 325.5 - 329.8) in men (Cancer Research UK 2019). One study among
918 adults with 10 or more AKs but no previous history of skin cancer estimated incidence rates of
4106 and 3198 per 100 000 person-years, for BCC and SCC, respectively (Foote 2001).

However, data from post-marketing cases is difficult to interpret as elements allowing to dete
whether reported skin tumours may be considered to be a manifestation of the risk factqrs tin
the treated population and/or related to treatment with ingenol mebutate are lacking. T, st
reliable information thus derives from controlled, randomised clinical studies. O

A number of hypothesis explaining the imbalance of skin tumours observed in @ve—mentioned
clinical trials were postulated, however as discussed below, these do not aIIo@ le out a tumour
promoting effect of ingenol mebutate.

While both studies cannot be directly compared, a similar imbalance t&that observed in the LP0041-63
trial, was also seen between imiquimod and diclofenac in the LEID bfig1 (risk difference: 5.6% [95%
CI: 0.7%, 10.7%]) (Gollnick, 2019). Looking at invasive SCC ald 4 subjects (1.7%) in the
imiquimod group and 7 (3.0%) in the diclofenac group devel€pe® SEC in the treatment area. This may
point to the efficacy of imiquimod rather than to promostio existing tumours by the comparator, be
it diclofenac or ingenol mebutate. Therefore, it has atig'.‘xgulated that the imbalance observed could

be the consequence of the potential mechanism of of imiquimod on SCC. The PRAC noted
however that imiquimod is indicated in AK and s@icial BCC but not in SCC, in which the efficacy
remains to be demonstrated.

It was also postulated that the obseryed i ance in skin tumours may be linked to the potential
unmasking of SCC lesions by ingenol ate. SCC lesions may be pre-existing at the time of topical
treatment but not readily recogni suspicious in the heavily actinically damaged skin, in which
suspected or small SCCs may b¥ adyacent to or obscured by AKs (Bettencourt, 2015). Once the AK
effectively cleared with inge@ebutate, the remaining SCC lesion would thus be unmasked. The MAH
further supported this hypqthesis by the fact that most of reported post-marketing skin malignancies
events were identifie in the treatment area with a time to onset of less than 4 months. To the
MAH it is unlikely*tlqt SCCs, which represent the majority of skin malignancy events reported post-
marketing, wou e de novo after treatment with Picato, as they assume a slow progression of
SCCs. For t e reasons, tumour promoters are agents that over long-term and repeated exposure
may lea gression of a pre-existing tumour, whereas short-term tumour promotion has not been
desc us far (Elinav, 2013; Dalgleish, 2006; Shalapour, 2015). The MAH further argued that fast-
grogy umours are more indicative of KA than SCCs. SCCs and KAs may be difficult to distinguish
clinicdlly and histologically, which may be the explanation of reports of SCCs. The correct histological
diagnosis of KA may require considerable expertise, and for medico legal reasons there is a growing
tendency to report KA as SCC or '‘SCC (KA type)’. An important consequence of the above
considerations with regard to occurrence of skin tumours, especially SCCs, after treatment with ingenol
mebutate and, indeed any therapy for AK, is that centralised pathology reading is necessary to get a
reliable estimate of the incidence. This was also observed in trial LP0105-1020, in which all 11 SCCs
were re-classified as KAs. It should be underlined that not all study participants were biopsied in this
study, and not all biopsies were centrally reviewed. KAs can develop shortly after any skin therapy that
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directly or indirectly causes inflammation, have a rapid growth phase of 2 to 10 weeks, a stationary
phase of similar duration, and a phase of involution that may take 2 months to 1 year.

Moreover, it would appear that in the vehicle-controlled LP0105-1020 and LP0105-1032 trials and the
vehicle-controlled ingenol disoxate studies, a history of SCC, BCC, malignant melanoma or other
neoplasia in the selected treatment area was not an exclusion criterion. In the uncontrolled ingenol
mebutate 500mcg/g trial LP0041-62, 4.4% of patients had a pre-existing malignancy identified on the
screening biopsy. Therefore, some lesions detected in the ingenol mebutate arms of LP0105-1020 and
LP0105-1032 and the ingenol disoxate arms of the ingenol disoxate studies might have been pre-
existing, unrecognised lesions.

Nevertheless, the PRAC considered this justification not entirely supported. Indeed, if an ‘un
mechanism is assumed, an increased number of SCCs would be observed in the ingenolm
groups compared to the vehicle groups shortly after treatment, which was not the case ition, no
‘unmasking’ effect was observed with other, more effective, AK treatments. Finally, i g-term trials,
an increase of skin malignancies in the treatment area was observed after 4 m i e ingenol
mebutate or ingenol disoxate groups (1.5% to 5.9%) compared to vehicle or ator groups (1.1
% to 3.2%). Therefore, despite the inherent limitations of combining resul studies with different
methodologies, the PRAC considered that any unmasking effect with inger@w

would not explain the imbalance in occurrence of skin tumours betweeQngenol mebutate compared to
vehicle or comparator groups.

ebutate or disoxate

The MAH considers that the investigators were likely to be pa %inded by observation of marked
local skin reactions in ingenol treated patients (but not vel Therefore, the MAH postulated that
the results may be confounded by a tendency to biopsy s that reoccur in the subjects treated
with ingenol disoxate, because these lesions are per; ed as ‘treatment resistant’, which routinely
elicits biopsy. According to the MAH, this could | detection bias where more biopsies are taken
from patients treated with ingenol disoxate t h vehicle, potentially also leading to a higher
number of positive findings related to NMS e ingenol disoxate group. The PRAC considered that

this hypothesis cannot be excluded, \Q‘ e stimulation of tumour growth by ingenol disoxate
could also be an explanation for the d imbalance.

In addition, the absence of redu n incidence of skin tumour in the ingenol mebutate arm of the
above-mentioned trials com &to vehicle, keeping in mind that skin cancers remain relatively rare
events which might be ic@ observe in these trials, is of concern. Taking into account that
ingenol mebutate cleard&face and the scalp from AK lesions known to be pre-cancerous lesions,
fewer skin tumours be expected in the corresponding trial arms. Whilst the detection bias
described abov@ t be ruled out, it could also suggest that ingenol mebutate treats some

precancero '\ ions, but also promotes skin tumours.
2.3. I‘@i— linical aspects

Th has performed a critical review of mechanisms by which Picato might lead to rapidly
accelerated growth or increased incidence of tumours (Hanahan, 2011). The authors systematically
evaluated 10 recognised capabilities called ‘Hallmarks’ acquired during the multistep development of
human tumours, which together encompass all the capabilities needed for a tumour to escape normal
cell regulation, grow, invade and metastasise. For each of the 10 hallmarks the MAH has reviewed all
existing evidence that ingenol mebutate may have supporting/opposing/no effect on the hallmark. As
ingenol mebutate is an activator of protein kinase C (PKC), literature on the effect of PKC on the
hallmarks has also been included in the review.
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Experimental evidence unequivocally points towards an anti-tumour-promoting effect of ingenol
mebutate on 6 of these hallmarks, except in case of prolonged use (24 hours in culture) for two of
these (enabling replicative immortality and inducing angiogenesis) for which the mechanism is possible
by downregulation of PKC expression. Extrapolation of prolonged use studied with Picato administration
in human is difficult but considering non-clinical data in minipigs which revealed persistence of ingenol
mebutate in skin for at least 4 weeks after application, these mechanisms of action cannot be
excluded.

There is evidence that ingenol mebutate has no effect on one hallmark (genome instability and
mutation). One hallmark (deregulating cellular energetics) has not been studied and thus an effe
cannot be excluded there. For 2 hallmarks, ‘sustaining proliferative signalling’ and ‘evading gro b
suppressors’, there is conflicting evidence. There is solid in vitro evidence that ingenol meb é
inhibits proliferation, whereas in vivo studies in several species showed acanthosis (diffu éjermal
hyperplasia, a normal physiological response to skin irritation), which was reversible
administration. This phenomenon was also reported with other inflammation inducj

imiquimod treatment in mice). Thus, acanthosis is unlikely to give rise to any |

skin cancer growth. 0

The MAH also conducted a literature review of evidence of any potential c@mgenic effects of ingenol
mebutate high-occupancy targets (27 proteins) identified in an in vitréistudy in immortalised human

cell lines (Parker, 2017). Of note, the existence and nature (inhibj
interactions between ingenol mebutate and these proteins is pu
demonstrated in vivo or in cell culture in vitro. An additional fjot

eRs after last

gs (e.g.
increase in

Jstimulatory, equivocal) of any
eoretical as they have not been
ral target for ingenol mebutate,
CACT, was also investigated. Overall, CACT was conclu (@ o play a significant role in skin cancer
development and none of the potential ingenol mebu :&gh—occupancy targets identified by Parker
and colleagues were found to impose a risk for dg NMSC in patients treated topically with

Picato.

In addition, results from requested in vitro N formation and migration studies in keratinocytes and

SCC cell lines suggested that in all cell ealthy keratinocytes, patient-derived AK cells, human
SCC cell lines) migration was either i d or unaffected by ingenol mebutate when compared to
control. This conclusion is based experiment only.

Results from requested in vit &ony formation and migration studies immortalised AK cell line were
inconsistent so far.

Overall, no clear me @m of action of ingenol mebutate in tumour development was identified. A
role of PKC activatj wnregulation of PKC expression in promoting tumours cannot be ruled out
based on avajlaple a.

2.4. a on efficacy
2.4.1. Data on the established efficacy of Picato

The clinical efficacy of ingenol mebutate in the authorised indication had been established during the
initial marketing authorisation application based on the assessment of data from 4 clinical trials
(PEP005-014, -016, -025, -028).

Assessment report
EMA/248352/2020 Page 28/34



Table 23. Rates of subjects with complete and partial clearance and median percent (%)
lesion reduction in actinic keratosis at day 57 (Picato product information)

Face and scalp Trunk and extremities
Picato Vehicle Picato Vehicle
150 meg/g (n=270) 500 meg/g (m=232)
m=277) (n=226)
Complete Clearance Rate® 42.2%¢ 3.7% 34.1%° 4.7%
Partial Clearance Rate® (> 75%) 63.9%4 74% 49.1%4 6.9%
Median % Reduction® 83% 0% 75% 0% 6
3 Complete clearance rate was defined as the proportion of patients with no (zero) clinically visible actinic @
keratosis lesions in the treatment area. ,
b Partial clearance rate was defined as the percentage of patients in whom 75% or more of the number of \
baseline actinic keratosis lesions were cleared. K
¢ Median percent (%) reduction in actinic keratosis lesions compared to baseline.
4p<0.001; compared to vehicle by logistic regression with treatment, study and anatomical locw%\
N

In addition, efficacy at 12 months was established in three prospective, ob a naI long term 1-year
follow-up studies (PEP005-030, -031, -032). Only those patients who ach%ﬂ complete clearance in
the treated area at day 57 of the above-mentioned studies were eligi for long term follow-up.

Table 24. Rate of recurrence of actinic keratosis lesions a nths (Picato product
information)
Picat Picato
150 m@ 500 mcg/g gel
Face and dcalp Trunk and extremities
_ 08) (n=76¢)
Recurrence Rate 12 months 5{2%?14.6-63.7) 56.0% (45.1-67.6)
KM estimate (95% CI)?
Lesion Based Recurrence Rate® 12 months \\) 12.8% (19.1) 13.2% (23.0)

Mean (SD) N
2The recurrence rate is the Kaplan-Meier (@Eimate at the target study date of the visit expressed as a
percentage (95% CI). Recurrence was as any identified actinic keratosis lesion in the previously
treated area for patients who achiev lete clearance at day 57 in the previous phase 3 studies.

bThe lesion-based recurrence Jat h patient defined as the ratio of the number of actinic keratosis
lesions at 12 months to the lesions at baseline in the previous phase 3 studies.

©Of these, 38 subjects wer E&ous

, treated in a vehicle controlled phase 3 study and 38 subjects were
previously treated in an @rylled phase 3 study.

Finally, efﬂcacy@ o two treatment courses at 3 and 12 months was established in a double blind,
t

vehicle-con udy. Patients, in whom a first treatment course did not lead to complete clearance
of all AKs_j treatment area after 8 weeks, were randomised to another treatment course with
Picat icle. Patients in whom the first treatment course led to complete clearance were seen at
2 weeks and randomised to a second treatment course if they had a recurrence in the field.

The tist treatment course, given open label, resulted in a complete clearance rate of 62% (277/450).
The results of the randomised and blinded second treatment course are presented in the below table.
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Table 25. Complete clearance? of the field 8 weeks after randomisation and Month 12
(Picato product information)

Field recalcitrant® Field recurrent?
. Sﬂi‘]‘]’l‘:‘; " Vehicle . sﬂi:::; " Vehicle
gel (n=92) (n=49) gel (1=42) (n=20)
8 weeks after randomisation él%ﬁ égfg) 18% (9) ((;E(/}ﬁ é‘fg 3.) 25% (5)
Month 12 (113 8:(:’;’ éi;}) 4% (2) ?;jg_(f;: 15% (3)

area.

treatment area at either week 26 or 44.

d Patients in whom the first treatment course did lead to complete clearance and who

2Complete clearance rate is defined as the proportion of patients with no (zero) clinically visible actinic
keratosis lesions in the treatment area.

b Cochran-Mantel-Haenszel test of Picato® gel 150 mcg/g compared to vehicle adjusted for anatome\@
location (face/scalp) and country.
cPatients, in whom the first treatment course did not lead to complete clearance of all AKs in th@]tment

h@&eme in the

>

2.4.2. New data on the efficacy of Picato
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12-mo follow-up
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A modified intention-to-treat analysis was based on 602 randomly assigned patients who started
treatment and for whom data regarding the primary outcome were available.

Figure 14. Cumulative probability of treatment success at 3 and 12 months after the end of
treatment and hazard ratios for treatment failure, Jansen 2019

Table 2. Cumulative Probability of Treatment Success at 3 and 12 Months after the End of Treatment and Hazard Ratios for Treatment Failure.®

Cumulative Probability of Remaining Free from

Variable Treatment Success Treatment Failure (95% CI)7 Hazard Ratio (95% CI) P Valueg
3 Mo after 12 Mo after During 3 Mo after During 12 Mo after
End of Treatment End of Treatment End of Treatment End of Treatment
numberftotal number (percent) percent

Modified intention-to-treat population
Fluorouracil 135/149 (90.6) 108/131 (82.4) 90.6 (84.7-94.3) 74.7 (66.8-81.0) 1.00
Imiquimod 113149 (75.8) 76/107 (71.0) 75.8 (68.1-81.9) 53.9 (45.4-61.6) 2.03 (1.36-3.04) é
MAL-PDT 117 /154 (76.0) 57/115 (49.6) 76.0 (68.4-32.0) 37.7 (30.0-45.3) 2.73 (1.87-3.99) 0.001
Ingenol mebutate 101/150 (67.3) 42/98 (42.9) 67.3 (59.2-74.2) 28.9 (21.8-36.3) 3.33 (2.2904.8 <0.001
Per-protocol population
Fluorouracil 137/147 (93.2) 109/133 (32.0) 93.2 (87.7-96.3) 76.4 (68.6-82.5) K
Imiquimod 109/135 (80.7) 73104 (70.2) 80.7 (73.0-86.5) 56.7 (47.7-64.7) 0. 3.10) 0.001
MAL-PDT 114/137 (83.2) 57/112 (50.9) 3.2 (75.8-88.5) 42.4 (33.9-50.5) Q.%—S.‘H} <0.001
Ingenol mebutate 102/136 (75.0) 42/99 (42.4) 75.0 (66.8-31.4) 313 (24.1-39.33\\ 3 (2.25-4.94) <0.001

* Cumulative probabilities were based on Kaplan-Meier analysis.

' Because the fluorouracil group had the highest rate of treatment success, it was used as the reference group, according to the statistj w plan. ClI denotes confidence interval.
: P values were based on Cox regression analysis.

The efficacy of Picato was previously assessed as follows:

2.4.3. Discussion on Efficacy 60&

e rate of success at 2 months (defined as the per e of patients in whom 75% or more of
the number of baseline actinic keratosis lesi were cleared): 63.9%;

e rate of recurrence at 12 months (defined%ny identified actinic keratosis lesion in the
previously treated area for patients achieved complete clearance at day 57): 53.9%.

In the recently published study, the r. tg cess of Picato is 67.3% at 3 months and 42.9% at 12
months. It further supports that the of Picato is moderate and not maintained in time as
treatment failure was reported in of the patients at 12 months, despite allowing for a
retreatment in case of insufficiesit ponse. Further, it shows that it has the lowest efficacy of all four
treatment options (42.9% fc ﬂ ato at 12 months versus 49.6% for MAL-PDT, 71% for imiquimod and
82.4% for fluorouracil).

O

3. Ben '(—_}sk balance

Picatg (i mebutate) was authorised in the EU under the centralised procedure in November 2012
fogth neous treatment of non-hyperkeratotic, non-hypertrophic actinic keratosis (AK) in adults.
eated AK may progress to skin malignancies. Picato 150 micrograms/gram gel is used on the
face and scalp while Picato 500 micrograms/gram gel is used on the trunk and extremities. However,
ever since the initial marketing authorisation application evaluation, there have been concerns that
Picato may induce skin tumours. At time of the initial marketing authorisation the conduct of a trial
was therefore imposed on the MA to investigate the long-term risk of SCC compared to imiquimod
(LP0O041-63).

PRAC considered the final safety data of this study as well as a cumulative review of all cases of skin
tumours in clinical trials with ingenol mebutate and data on skin tumours from randomised clinical
trials with ingenol disoxate and from post-marketing reports. PRAC also considered non-clinical data on
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mechanisms by which Picato might lead to rapidly accelerated growth or increased incidence of
tumours. In addition, efficacy data from a recently published trial was considered in the context of the
known efficacy of Picato (Jansen, 2019).

The statistically significant imbalance in the occurrence of skin malignancy, especially squamous cell
carcinoma (SCC), between ingenol mebutate and the active control (imiquimod) observed in the
interim results of the LP0041-63 trial is confirmed in the final results (21 cancers versus 6), which is of
major concern. While the MAH suggests this might be explained by an intrinsic efficacy of imiquimod,
an alternative possibility is that Picato fails to prevent malignancies, either because it promotes skin
malignancies, or because it does not lead to the expected goal of preventing the development of 8in
malignancies, despite its moderate action on actinic keratosis. In addition, imiquimod is not in '
for the treatment of SCC, in which its efficacy remains to be demonstrated. While an imbal s
also observed between diclofenac and imiquimod in the LEIDA trial (Gollnick, 2019), the‘s@nce was
more limited and the time to onset is less suggestive as the difference between the t & s appeared

at a later stage. In addition, both trials cannot be directly compared. In the inge tate arm of
trial LP0041-63, skin malignancies occurred in male patients age around 70, m& ith Fitzpatrick
skin type II. No patients had an immunocompromised status. 0

There was a statistically significant imbalance in the occurrence of skin tu@'s between ingenol
disoxate and vehicle in a pooled analysis of four 14-months trials, wit risk difference of 4.9% (95%

CI: 2.5%, 7.3%). This is driven by BCC, Bowen’s disease, and SC enol disoxate, structurally
closely related to ingenol mebutate, is considered to have a sim jological activity to that of ingenol
mebutate, and its safety profile is considered relevant to chatacterise that of Picato. The MAH

postulated that the results may be confounded by a te e@to biopsy lesions that reoccur in the
subjects treated with ingenol disoxate, because these lesi®ns are perceived as ‘treatment resistant’,
which routinely elicits biopsy. This hypothesis canno ﬁ excluded, however the stimulation of tumour
growth by ingenol disoxate could also be an exp@on for the observed imbalance.

In 8-week follow-up vehicle-controlled clini #als with ingenol mebutate in 25 cm? treatment areas,
there was no significant difference in thﬁ rence of skin tumours. However, when considering a
larger treatment area there is a stati significant difference in a pooled analysis of three clinical
trials driven by the development severely sun-damaged patients seen in the LP0105-1020
trial. In long term vehicle-contréll linical trials, no significant difference in the occurrence of skin
malignancy was observed, ver the duration of follow-up or treatment area surface.
Acknowledging that ski cer$ remain relatively rare events which might be difficult to observe in
this context, the clea %‘of AK lesions known to be pre-cancerous by ingenol mebutate would be
expected to redutx e%occurrence of skin cancers compared to the vehicle arm. Whilst the detection
bias described gc? cannot be ruled out, the absence of such effect could also suggest that ingenol
mebutate tr me precancerous AK lesions, but also promotes some skin tumours.

It wag a ostulated that the observed imbalance in skin tumours may be linked to pre-existing SCC
legion masked once the AK effectively cleared with ingenol mebutate. However, if this mechanism
is a ed, an increased number of SCCs would be observed in the ingenol mebutate groups

compared to the vehicle groups shortly after treatment, which was not the case. In addition, no
‘unmasking’ effect was observed with other, more effective, AK treatments. Finally, despite the
inherent limitations of combining results from studies with different methodologies, an increase of skin
malignancies in the treatment area was observed after 4 months in the ingenol mebutate or ingenol
disoxate groups compared to vehicle or comparator groups. Therefore, the PRAC considered that any
unmasking effect would not explain the imbalance in occurrence of skin tumours.

Post-marketing surveillance consistently reported increasing numbers of skin cancers, especially SCC.
Cumulatively, 84 skins cancers are reported. The majority of the reported skin malignancies were

Assessment report
EMA/248352/2020 Page 32/34



observed less than 4 months after Picato treatment, especially for SCC. Whilst patient exposure was
not estimated, considering the estimated 2.8 million treatment courses administered, this does not
appear superior to known background rates for these conditions. However, data from post-marketing
cases is difficult to interpret due to protopathic bias. In addition, it is less likely that events would be
reported in association with a treatment that was administered several months ago. Thus, the most
reliable information derives from randomised controlled trials.

Overall, no risk factors could be identified from the data available that would allow to discriminate
patients into low- or high-risk category for skin tumours specific following ingenol mebutate use.

Based on the chemical structure of ingenol mebutate it cannot be excluded that it may have b
pro-tumourigenic properties. While no clear mechanism could be identified at present for a tu
promoting effect of ingenol mebutate, protein kinase C (PKC)/down-regulation of PKC expr; could

not be ruled out. K\

In this context, it is also noted that a recently published study provides further evi @on the level of
efficacy of Picato at 3 months (67.3% clearance) and at 12 months (42.9% cle % A high
recurrence rate is observed. PRAC noted that in this study the efficacy of Pic tg\ower to that of 3
alternative treatments (photodynamic therapy (MAL-PDT), imiquimod an uracil). The authors
noted that no unexpected toxic events were reported. While it is acknggvle d that the study was
likely not powered to evaluate malignancy, based on the incidence %‘ted in the clinical trials in
which malignancies have been observed with ingenol, cases of ncy might have been expected.
In addition to photodynamic therapy, imiquimod, fluorouracil ofenac, the PRAC noted that in
case of isolated lesions cryotherapy, curettage, excisional ry constitute effective alternative
options to ingenol mebutate.

The PRAC noted that some uncertainty remains re g the possible effect of detection bias, of
unmasking of SCC, of the activity of imiquimod the finding of LP0041-63, regarding the retention
time in human skin and the mechanism for mour promoting effect of ingenol. However, as
explained above, none of these possible@é’ would suffice to explain the observed imbalance in skin

tumours. i
The PRAC also evaluated if measnﬁ uld allow to minimise the risk to an acceptable level. However,
based on the data available, th could not identify such measures or a patient population in
which the balance of benefi risks would be more favourable.

Taking into account th us concerns regarding a risk of skin tumour in the treatment area
associated to Picat ing the final results of study LP0041-63, that no appropriate risk

minimisation m could be identified and noting the recent publication of results further
supporting Y: efficacy of Picato is not maintained over time, the PRAC considered the benefit-risk
balance of & unfavourable in its authorised indication.

The ted the challenges expressed by the scientific advice working party when reviewing a

ra ised controlled trial protocol proposed by the MAH to further explore the risk of skin malignancy
and dquestion whether it would be feasible owing to the very large sample size that would be needed.

The PRAC considered that due to the inherent limitations to the design, non-randomised studies would
not provide meaningful data on the concerns at stake.
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4. Risk management

The Committee, having considered the data submitted in the procedure was of the opinion that risk
minimisation measures cannot reduce the risks to an acceptable level.

5. Grounds for recommendation

Whereas t
e The PRAC considered the procedure under Article 20 of Regulation (EC) No 726/2004 ng
from pharmacovigilance data, for Picato (ingenol mebutate).

e The PRAC reviewed all the information available, from clinical trials, post-mar - eports
and non-clinical studies, on the risk of skin tumours in the treatment area nts treated
with Picato (ingenol mebutate). %

e The PRAC considered that the evidence on the risk of skin maligna |th ingenol mebutate
from all the available data, including the statistically significant i ce in skin malignancies
with ingenol mebutate compared to imiquimod confirmed in trﬁinal study results of trial
LP0041-63, raised serious safety concerns.

e The PRAC also noted study results supporting the preyi %bserved decreasing efficacy of
Picato over time. 0

e The PRAC could not identify measures to minimis ;e risk of skin tumours in the treatment
area to an acceptable level.

e The PRAC could not identify any sub@ patients in which benefit from treatment with
Picato would outweigh its risks.

The Committee, as a consequence, ¢ that the benefit-risk balance of Picato (ingenol mebutate)
is not favourable.

The PRAC noted the Commssw&a sion withdrawing the marketing authorisation of Picato at the
MAH’s request issued on 11 ry 2020.

6\0
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