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Rationale and background: Epoetin-associated pure red call aplasia (PRCA) is
characterised by severe anaemia, low reticulocyte count, absence of erythroblasts,
neutralising antibodies against erythropoietin and, as a consequence of nonresponse to
therapeutically administered epoetin. Between 1999 and 2004, an increased rate of PRCA
was observed in patients with epoetin-associated PRCA across Australia, Canada, certain
European countries and Asia. The majority of these cases (95%) were observed in
haemodialysis patients who had received several months of treatment with epoetin alfa
(Eprex) administered SC, and SC use was identified as a risk factor and patients with renal
anaemia as an at risk population. Changes in the formulation of the product, along with
pharmacovigilance efforts and safety guidance, resulted in a >95% decrease in the number of
new cases of epoetin-associated PRCA. Since then, antibody mediated PRCA is regarded as
a rare class related toxicity that occurs after extended periods of subcutaneous administration
of epoetins to chronic renal failure patients. This non-interventional study (NIS) was
designed as a Post Authorisation Safety Study (PASS), to be followed up to approximately

3 years of treatment per patient with epoetin zeta. Hospira and STADA conducted separate
observational studies with the same product, epoetin zeta, but different trade names Retacrit
and Silapo.

Research question and objectives: The primary objective was to estimate the incidence
rates for adverse events of special interest (AESIs) (PRCA, neutralizing antibodies, lack of
efficacy and thromboembolic events) under treatment with Retacrit or Silapo administered
SC in patients with renal anaemia. The secondary objective was to obtain information on
adverse drug reactions (ADRs) associated with Retacrit or Silapo, use of Retacrit or Silapo
during pregnancy and lactation and long-term use.
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Study design: PASCO II was a non-interventional, longitudinal, multicentre, prospective
cohort study of patients with renal anaemia treated with epoetin zeta. A minimum of
6206 patients were each to be followed for up to 3 years of treatment with epoetin zeta.

Setting: The administration and dosage for individual patients being treated with epoetin zeta
SC, was determined as per the current Summary of Product Characteristics (SmPC) for
Retacrit and Silapo. Patient observation was conducted between July 2010 and May 2020 at
nephrologists’ practices and dialysis centres treating patients with renal disease in 12
European countries.

Subjects and study size, including dropouts: The observation had initially planned to enrol
up to 6700 patients. Following consultation with the PRAC in June 2019 and based on the
observed PRCA incidence rate at that time, it was agreed that the planned sample size for the
study could be reduced to a minimum of 6206.

A total of 6346 patients (4501 Retacrit, 1845 Silapo) were finally enrolled in the study. Of
these, 6337 patients (4496 Retacrit, 1841 Silapo) received epoetin zeta and were included in
the safety set. Overall, 3763 (59.3%) patients discontinued from the study prior to completing
the observation period.

Variables and data sources: AESIs and ADRs (other than AESIs) were documented in the
patient case report form (CRF). All detailed information for these events was reported to the
safety database. All the steps related to the selection, enrolment and treatment of the patients
were carried out in accordance with standard medical care.

Results:

The overall incidence rates for predefined AESIs and ADRs among 6337 patients of the
safety set were:

e AESIs overall: 527 events in 418 (6.60%) patients.

e PRCA: 1(0.02%) patient (in the Retacrit group), and the same patient tested positive
for neutralising antibodies,

e Lack of efficacy: 34 (0.54%) patients,
e Thomboembolic events: 389 (6.14%) patients.

e Other ADRs: 41 events in 28 (0.44%) patients.

Discussion:

A single event of PRCA was observed in 1 out of 6337 patients included in the safety set for
this observational study. The exposure-adjusted incidence rate of PRCA was 0.84
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per 10,000 patient years, which is substantially below the incidence rate of 4.5 per 10000
patient years observed in 2002 for innovator’s reference product (Eprex).

The overall percentage of patients with other AESIs were low with lack of efficacy and
thromboembolic events observed for 0.54% and 6.14% of patients, respectively. For
thromboembolic events, the frequency category in the current European Union (EU) SmPC is
"Common" (>1/100 to <1/10, ie, >1% to <10%), which is consistent with the observed
frequency in PASCO II (6.14%)).

Based on the observed incidence rate in this study, there is no immunogenicity concern over
the SC use of the biosimilar product epoetin zeta in patients with renal anaemia. In addition,
results for other AESIs and ADRs did not identify new safety concerns. No pregnant or
lactating women were exposed to epoetin zeta during the study.

Marketing Authorization Holders:

For Retacrit:

Pfizer Europe MA EEIG
Boulevard de la Plaine 17
1050 Brussels, Belgium

For Silapo:

STADA Arzneimittel AG
Stadastrasse 2-18
D-61118 Bad Vilbel, Germany

Names and affiliations of principal investigators:

Country Site Number Principal Investigator (PI)
Bulgaria BG-001 Slavka Boyadzhieva
BG-002 Vasil Todorov
BG-003 Plamen Martev
BG-004 Totyo Yovchev
BG-006 Tsvetana Todorova
Yanka Georgieva Derekyuvlieva (Previous PI)
BG-008 Nedyalka Dobreva-Gidiyska
BG-010 Svetla Staikova
BG-012 Krasimira Ashikova
BG-014 Ivan Georgiev
Irena Asenova (Previous PI)
BG-015 Diana Ekova
BG-016 Polina Miteva Choumnalieva
BG-017 Emil Paskalev Dimitrov
BG-022 Emylia Yordanova
BG-025 Valentin Ikonomov
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Croatia CR-003 Nikolina Basic Jukic
CR-005 Jelenko Lazic
CR-006 Branimir Vurusic
CR-007 Marijana Gulin
CR-008 Mario Ilic
CR-009 Goran Samardzija
CR-010 Kristina Sestan Sverko
CR-011 Vinko Brozovic
CR-012 Mladen Knotek
Denmark DKO002 Jeppe Hagstrup Christensen
Finland FINOO1 Eero Honkanen
FIN002 Kristiina Kananen
FINO0O8 Tapio Joensuu
France FROO05 Gabriel Choukroun
FRO31 Zeinab Koochakipour
FR034 Beatrice Viron
FRO38 Raifah Makdassi
FRO50 Pauline Bernadet-Monrozies
Lionel Rostaing (Previous PI)
FRO51 Lionel Rostaing
FRO062 Nasser Hamdini
FR064 Ioana Enache
Myriam Isnard(Previous PI)
FRO65 Lynda-Nezly Manamani-Bererhi
FR066 Mohammed Hadj-Abdelkader
Germany GEO002 Heiko Anger
GEO007 Lothar Birkel
GEO12 Wolfgang Reichel
Christoph Dammerboer (Previous PI)
GEO027 Michael Grahl
GEO031 Peter Heering
GEO46 Arnfried Klingbeil
GE048 Matthias Kohnle
GE067 Thilo Menzer
GE069 Stanislao Morgera
GEOQ77 Michael Pollok
GEO083 Gerd Rettig
GE093 Volker Schumann
GE09%4 Carsten Schuerfeld
GE097 Wolfgang Seeger
GE101 Frank Strutz
GE109 Michael Werner
GE110 Stefan Winzenhoerlein
GE115 Stefan Zinn
GE117 Markus Hemstege
GE119 Kay Sacherer
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Michael Tiel3
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Thilo Menzer
Sebastian Petermann
Sabine Weinmeister
Holger Picker
Lothar Schramm
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Petra Schulz

Kirsten Anding-Rost
Thien Ly Scheidler
Marco Seul

Claudia Bodenmeier
Friedrich J. Lazarus
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Friedlinde Ernst
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Martin Lesch
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Thomas Langer
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Matthias Kohnle
Andre Schip
Alexander Schischma
Ulrich Zimmermann
Erika Eger

Michael Miihlhause
Jurij Pauz

Holger Urzowski
Michael Wintergalen
Peter Bartsch

Kathrin Baborowski
Christoph Neise
Dorothea Emse
Wolfgang Reichel
Gerhard Schreyer-Zell
Susanne Liebhold
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Lothar Wolf
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094 Margot Bohling

098 Patrick Bohling

100 Nicola Riedel-Kusch

102 Volker Schumann

106 Stefan Winzenhorlein

109 Thilo Kriiger

115 Rafat Abu Daher

116 Kiril Zinoviev

117 Andreas Schmitt

119 Daniela Griesbach

120 Johanna Stock

122 Grit Glombig

Greece GR-001 Georgios Tserkezis

GR-002 Spyridon Katsoudas

GR-003 Dimitrios Hadjiyiannakos

GR-004 Athanasios Agrafiotis

GR-005 Kyriaki Stamatellou

GR-007 Erasmia Psimenou

GR-008 Orthopoulos Vasileios

GR-011 Aphrodite Avdelidou

GR-013 Mohamed Natse Taisir

GR-014 Menelaos Papadimitriou

GR-015 Stavros Patsialas

GR-016 Christos Katsinas

GR-017 Georgios Efstratiadis

GR-018 Vasileios Liakopoulos

GR-019 Ploumis Pasadakis
Vasileios Vargemezis (Previous PI)

GR-020 Georgios Kasotakis

GR-024 Konstantinos Mavromatidis

GR-026 Fani Papoulidou

GR-027 Dorothea Papadopoulou
Dimitrios Tsakiris (Previous PI)

GR-029 Dimitrios Stamatiadis

GR-031 loannis Tzanakis

GR-034 Georgios Mavrikakis

GR-035 Christos Paliouras
Emmanouil Anastasakis (Previous PI)

GR-036 loannis Stefanidis

GR-039 Antonios Zouridakis

GR-043 Eleni Koutroulia

GR-045 Aggeliki Zerva

GR-051 Georgios Moustakas

GR-052 Christos Ntioudis

GR-053 Sotirios Vasileiou

GR-058 Eftichios Patsidis
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GR-059 Konstantinos Panagodimos
GR-062 Apostolos Kokkalis
GR-063 loannis Griveas
GR-065 Eleni Panou
GR-067 Eleni Stefanopoulou
GR-068 Ilias Tsoutsos
GR-070 Michail Pazarloglou
GR-071 Dimitris Kanetidis
GR-073 Spyros Psarianos
GR-076 Panagiotis Kordatos
GR-078 Ilias Avgeriou
GR-081 Alexandros Paraskevopoulos
GR-082 Spyridon Moutafis
GR-083 Nikolaos Askepidis
GR-084 Maria Vardoulaki
GR-087 Eirini Grapsa
Lianos Elias (Previous PI)
GR-089 Konstantinos Pappas
Ireland IR001 Donal Reddan
Italy IT-127 Riccardo Giusti
IT004 Paolo Frattolillo
Ferdinando Avella (Previous PI)
IT006 Antonio Bassi
ITO10 Roberto Boero
ITO15 Giovambattista Capasso
ITO18 Domenico Del Piano
ITO19 Giacomo Colussi
1T022 Paolo Conti
IT026 Carmen Pascale
Ludovica D'Apice (Previous PI)
IT033 Franco Della Grotta
ITO38 Giovanni Frasca
IT041 Guido Garosi
IT059 Lucia Dani
ITO66 Dario Roccatello
Francesco Quarello (Previous PI)
ITO73 Massimo Sabbatini
1T074 Mario Salomone
1T084 Ciro Esposito
ITO87 Pasquale Guastaferro
1T090 Marco Lorenz
1T091 Pietro Tassinario
IT093 Francesco Grandinetti
IT108 Eugenio Monteleone
IT111 Olga Credendino
IT113 Luigi Biancone
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IT114 Alessandro Capitanini
IT115 Ada Caselli
Francesco Bruni (Previous PI)
IT116 Vincenzo Panichi
IT117 Cinzia Cerretini
Enrico Eugenio Minetti (Previous PI)
IT119 Mariano Feriani
IT120 Alda Storari
IT121 Antonio Piccoli
IT122 Maria Francesca Egidi
IT123 Filomena Panza
Ennio Duranti (Previous PI)
Spain ES004 Rafael Franquelo
ES024 Florencio Sigiienza Romero
ES039 Jose Ballarin Castan
ES043 Ricard Sola Puigjaner
ES046 Laura Alegre Zahonero
ES049 Rafael Bornstein-Sanchez
ES051 Jesus Grande Villoria
ES052 Thais Lopez Alba
ES053 Mario Prieto
ES054 Minerva Rodriguez Garcia
Sweden SWEO005 Anders Fernstrom
SWEO11 Peter Barany
SWEO018 Dhiaa Saleh
SWEO021 Annika Alvelius
Tora Almquist (Previous PI)
United Kingdom UK-001 lain MacDougall
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