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ABSTRACT

Introduction With the introduction of the first trastuzumab

biosimilar in the summer of 2018, biosimilar antibodies for

breast cancer have found their way into the area of gynaeco-

logical oncology. The switch of anti-human epidermal growth

factor receptor 2 (HER2) therapy from the reference drug Her-

ceptin® to a biosimilar has presented challenges to the clinics.

In addition to structural and organisational measures, training

of employees as well as patient briefing and acceptance were

major challenges. The study presented here records – within

the context of quality assurance – how the switch to a trastu-

zumab biosimilar was implemented at four Bavarian univer-

sity clinics in the Purchasing Association of Bavarian University

Pharmacies.

Materials/Methods Questionnaires on treatment figures

and the switching process were sent to breast centres and

pharmacies of four Bavarian university clinics between July

and December 2019. The neoadjuvant, adjuvant and metas-

tasised anti-HER2 therapy with trastuzumab with or without

pertuzumab was recorded, evaluated and summarised.

Results In the anti-HER2-therapy, trastuzumab was used in-

travenously (i. v.) and subcutaneously. Between July and De-

cember 2018, all four clinics in the Purchasing Association

switched the i. v. trastuzumab therapy from the reference

drug (Herceptin) to a biosimilar (for 2018: Kanjinti®). Over

200 patients were treated with trastuzumab i. v. in each of

the two half-years of 2018 (before and after the switch). The

spectrum of side effects and pCR rates under therapy with the

biosimilar were comparable to the experiences made with the

reference drug. Three out of four clinics provided training to
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employees and informed patients by means of a defined infor-

mation leaflet. Patient acceptance was high.

Summary The anti-HER2 therapy could be switched success-

fully and safely to trastuzumab biosimilars at the Bavarian uni-

versity hospitals. This may serve as guideline for the further

implementation of biosimilars. The structures necessary for

this initial switching process have been prepared with trastu-

zumab as an example.

ZUSAMMENFASSUNG

Einleitung Mit Einführung der ersten Trastuzumab-Biosimi-

lars im Sommer 2018 haben biosimilare Antikörper beim

Mammakarzinom Einzug in die gynäkologische Onkologie ge-

halten. Die Umstellung der Anti-„human epidermal growth

factor receptor 2“-(HER2-)Therapie vom Referenzarzneimittel

Herceptin® auf ein Biosimilar hat die Kliniken vor Herausforde-

rungen gestellt. Neben strukturellen und organisatorischen

Maßnahmen waren Schulung von Mitarbeitern sowie Patien-

tenaufklärung und ‑akzeptanz wichtige Herausforderungen.

Die vorliegende Studie erfasst im Rahmen der Qualitätssiche-

rung, wie die Umstellung auf ein Trastuzumab-Biosimilar an

4 bayerischen Universitätskliniken im Einkaufsverbund Bayeri-

scher Universitätsapotheken durchgeführt wurde.

Material/Methoden Fragebögen zu Behandlungszahlen und

Umstellungsprozess wurden an Brustzentren und Apotheken

4 bayerischer Universitätsklinika zwischen Juli und Dezember

2019 versandt. Die neoadjuvante, adjuvante und metasta-

sierte Anti-HER2-Therapie mit Trastuzumab mit oder ohne

Pertuzumab wurde erfasst und zusammenfassend ausgewer-

tet.

Ergebnisse In der Anti-HER2-Therapie wurde Trastuzumab

intravenös (i. v.) und subkutan eingesetzt. Alle 4 Kliniken stell-

ten die i. v. Trastuzumab-Therapie zwischen Juli und Dezem-

ber 2018 im Einkaufsverbund vom Referenzarzneimittel (Her-

ceptin) auf ein Biosimilar (für 2018: Kanjinti®) um. In beiden

Halbjahren 2018 (vor und nach Umstellung) wurden jeweils

über 200 Patientinnen mit Trastuzumab i. v. behandelt. Ne-

benwirkungsspektrum und pCR-Raten waren unter Therapie

mit dem Biosimilar vergleichbar mit den Erfahrungen beim

Referenzarzneimittel. An 3/4 Kliniken wurden die Mitarbeiter

im Rahmen von Fortbildungen geschult und die Patientinnen

mittels eines definierten Aufklärungsbogen informiert. Es lag

eine hohe Patientenakzeptanz vor.

Zusammenfassung Die Anti-HER2-Therapie konnte an den

bayerischen Universitätskliniken erfolgreich und sicher auf

Trastuzumab-Biosimilars umgestellt werden. Dies kann als

Leitfaden für weitere Biosimilar-Implementierungen dienen.

Der erste Umstellungsprozess am Beispiel von Trastuzumab

hat die Strukturen vorbereitet.
Introduction
Biological drugs (biologics) have become increasingly important
in medicinal therapy in recent years. Biologics are large and com-
plex biologically active molecules, which are produced biotechno-
logically as drugs from living cells. Owing to their size and com-
plexity, complete molecular-genetic characterisation of biologics
is often not achievable [1, 2].

As soon as patent protection for a biologic expires, the drug
may also be produced and marketed by other pharmaceutical
companies. These biologic-equivalents (biosimilars) are structur-
ally similar to the original drug and produce an identical effect in
the human body. Since the production of these complex mole-
cules occurs in living cells, biosimilars are however, depending on
the production process, not fully identical in structure to the ref-
erence product. Likewise, different batches of the same product
my show a certain structural variability. This represents the differ-
ence between biosimilars and chemically-synthesised, easily char-
acterised generics. For marketing authorisation for a biosimilar,
proof is required of identical biological characteristics, identical
efficacy and identical safety [1,5]. The American and European
regulatory authorities describe the marketing authorisation con-
cept for biosimilars as “Totality of Evidence”: This represents the
entirety of all analytical, preclinical and clinical studies necessary
for the marketing authorisation of a biosimilar. The concept fol-
lows a stepwise approach: The essential first step lies in the func-
tional and analytical testing to demonstrate, at the molecular lev-
el, the similarity of the biosimilar to the reference drug. The pre-
clinical testing may then be shortened in comparison to the mar-
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keting authorisation process for new drugs and focuses on poten-
tial uncertainties arising from the qualitative analyses. Phase I
studies must demonstrate the equivalence with regard to phar-
macodynamics and kinetics; Phase III data on safety in clinical
use must be collected in at least one indication. Once all the evi-
dence has been provided, marketing authorisation of the biosimi-
lar may occur in this indication. If it is demonstrated that the
mechanism of action of the biosimilar in an additional indication
is the same as in the indication studied (and if the above-men-
tioned data on pharmacokinetics, immunogenicity, efficacy and
safety are available) marketing authorisation for this additional in-
dication may be granted. This is termed the concept of extrapola-
tion [3,4, 6,7].

The first authorised biosimilar in Europe was the somatotropin
biosimilar Omnitrope® in 2006. Biosimilars – for example, the ac-
tive substance filgastrim – have been in use for years in oncology
and gynaecology. Biosimilar monoclonal antibodies found their
way into gynaecological oncology with the marketing authorisa-
tion and availability of the first trastuzumab biosimilar for the
therapy of HER2-positive breast cancer on 02 May 2018 [8].

Clinical equivalence to the reference product was demonstrated
for the trastuzumab biosimilar Kanjinti in the neoadjuvant and ad-
juvant setting [9], for Trazimera® in the metastatic setting [10] and
for Herzuma® in the neoadjuvant setting [11]. The corresponding
marketing authorisation was then granted for neoadjuvant, adju-
vant and metastatic therapy of breast and stomach cancer.

The costs for oncologic therapies increased by 41% between
2011 and 2015 [12]. Most recently, in 2018, costs for oncologic
therapies further increased by 6% when compared to 2017 [13].
925
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Oncologics are among the active substances with the highest
turnovers; according to the BARMER-drug report 2019, trastuzu-
mab ranked 7th in turnover in 2018 [13]. It is estimated that the
introduction of biosimilars could save 50–100 billion euros in
therapy costs in the European Union and the USA in 2020 [14,15].

Nevertheless, the introduction of biosimilars presents chal-
lenges to the treating physicians. During the first years after their
introduction on the market biosimilars were used only hesitantly
in Germany. Both physicians and patients were uncertain with re-
gard to efficacy, safety and exchangeability of these drugs [16,
17]. A survey in the USA showed that over 30% of oncologists
had concerns with regard to safety of biosimilars [18]. This em-
phasises the need for briefing and training on biosimilars within
the medical profession. Physicians must also be briefed thor-
oughly on the concept of extrapolation [5,17].

Trastuzumab has an established status in the therapy of the
early and metastatic breast cancer [19–21]. The Association of
Gynaecological Oncology (AGO) has recommended the use of
trastuzumab biosimilars since 2018 [22]. In the summer of 2018,
all breast centres of the Bavarian universities within the Purchas-
ing Association of the Bavarian University Pharmacies (EBU) im-
plemented the switch of trastuzumab therapy from the reference
drug to the biosimilar. Extended organisational and structural de-
cisions and measures were linked to this decision for a biosimilar.

The work presented here summarises the organisational as-
pects and clinical experiences from four Bavarian university breast
centres (which are affiliated in the EBU) during the switch to a bio-
similar. The pathological complete remission rate (pCR) of the
neoadjuvant anti-human epidermal growth factor receptor 2-
(HER2-) therapy was recorded as the outcome parameter for on-
cological safety of the biosimilar therapy. These experiences may
serve as guidelines for the future introduction of further biosimi-
lars.
Materials and Methods
This study recorded the switch of targeted anti-HER2 therapy of
early and metastatic, HER2-positive breast cancer at four Bavarian
university clinics (Technical University of Munich, Ludwig-Maximi-
lian University of Munich, Julius-Maximilian University of Würz-
burg, Friedrich-Alexander University of Erlangen) within the con-
text of measures for quality assurance. The pharmacies of the four
university clinics are affiliated in the EBU. A consistent biosimilar
in the EBU was chosen; access to this biosimilar was granted to
the four university clinics simultaneously starting in July 2018.
Since Regensburg University Hospital belongs to a different pur-
chasing association, it was not included in the survey.

Procedure

The breast centre of the LMU clinic generated two questionnaires
(see below for content). These were sent to the pharmacies and
the management department of the breast centres of the other
university clinics in July 2019. The questionnaires were completed
by employees of the respective breast centres and pharmacies.
One breast centre did not supply any treatment figures and is
therefore considered in the following evaluation only with regard
to the switching processes but not to the figures. The content of
926
the returned questionnaires were summarised under anonymised
conditions. An updated set of pCR rates was obtained again in De-
cember 2019.

Questionnaires

The questionnaires used in this study are attached as Supporting
Information.

Breast centres

The questionnaire directed to the breast centres consisted of two
main parts. The first part recorded the anti-HER2 therapies estab-
lished as standard therapies at the breast centres before the tras-
tuzumab biosimilar became available and the side effects that oc-
curred. The centres were asked from what point in time onwards
and in what kind of therapeutic situations (only in newly initiated
therapies versus ongoing therapies in the neoadjuvant, post-adju-
vant, adjuvant or metastatic therapy situation) the therapy was
switched to which biosimilar. In addition, the treatment figures
were recorded: The treatment figures for anti-HER2 therapies
within the 1st and 2nd half of 2018 (before and after the switch
to the biosimilar) were collected for patients receiving neoadju-
vant, post-neoadjuvant, adjuvant and metastatic treatment (in
each case with or without pertuzumab). In order to examine the
oncological safety, the pCR rates of the primary cases from 2018
(therapy could extend into 2019), who had received neoadjuvant
anti-HER2 therapy, were recorded and the pCR rates of patients
receiving treatment with the reference drug Herceptin only, partly
reference drug/partly biosimilar and the biosimilar only (all in
combination with pertuzumab) were compared.

The second part surveyed organisational aspects of the switch-
ing process. Participants were asked who was responsible for the
coordination of the switch, how physician employees, nurses and
patients were informed about the switch and whether there were
queries or difficulties encountered by the respective occupational
groups. In addition, it was asked in more detail whether patients
rejected the biosimilar or whether there were side effects and
how much extra time was required per patient.

Pharmacies

The questionnaire directed at the pharmacies initially asked gen-
eral questions about the anti-HER2 therapy. Here, it was recorded
how many doses of the reference drug or the biosimilar were dis-
pensed per month during the first and the second half of 2018, as
well as which biosimilar was used from what time point onwards.
In the second part of the switching process, it was also asked who
was responsible for the decision to use a biosimilar and who coor-
dinated the switching process. It was also recorded more precisely
which biosimilars were under consideration and the factors that
led to the decision for the biosimilar currently in use. In addition,
questions were asked on the technical aspects of the product and
on the formalities concerning billing and documentation. Further-
more, questions were also asked on information and queries from
medical employees, nurses and patients directed to the pharma-
cies.
Hester A et al. Trastuzumab Biosimilars in… Geburtsh Frauenheilk 2020; 80: 924–931



Analysis

The contents of the questionnaires were analysed under anony-
mised conditions and summarised in the following work. This
project serves as quality assurance for the centres. In consultation
with the ethics committee this project is considered a measure of
quality assurance. Since it is a purely retrospective analysis of ex-
periences, there was no impact on the course of the therapies of
individual patients. The answers from the questionnaire do not al-
low inferences to individual patients or centres.
Results

Standards of the participating breast centres
in the anti-HER2 therapy of early and metastatic
breast cancer before the availability of the
trastuzumab biosimilar

All clinics regularly provide neoadjuvant, post-neoadjuvant, adju-
vant and metastatic treatment to patients with HER2-positive
breast cancer. Depending on the clinic, the proportion of sub-
groups in relation to total anti-HER2 therapies differed in the first
half of 2018. A total of approx. 250 patients were treated with in-
travenous (i. v.) trastuzumab during the first half of 2018. Pertuzu-
mab in combination with the reference drug was used in all clinics
– at different proportions, depending on the therapeutic indica-
tion (▶ Table 1, left). One clinic did not provide treatment figures
and is therefore not included in all following tables.

Depending on the clinic, i. v. application of trastzumab was pri-
marily used (in this case up to 145 doses per month), or in part
intravenous and in part subcutaneous (s. c.) (approx. 40 i. v. thera-
pies and 30 subcutaneous doses per month) or predominantly
trastuzumab s. c. (approx. 65 s. c. doses and 4 i. v. therapies per
month).

All four clinics had no adverse drug reactions except occasion-
ally those cited in the Summary of Product Characteristics.
▶ Table 1 Treatment figures from three Bavarian university clinics in the the
of Herceptin s. c. treatment, figures were not recorded).

Treatment figures HER2-positive
breast cancer 2018

Patient numbers in 2018
before introduction of biosimila
(1st half of 2018, n = 288)

Herceptin i. v. Herceptin

neoadjuvant total (% of all patients)  59 (20%)  1 (< 1%)

▪ of which + pertuzumab (%)  57 (97%)  0 (0%)

post-neoadjuvant total
(% of all patients)

 65 (23%) 20 (7%)

▪ of which + pertuzumab (%)  21 (32%)  1 (5%)

adjuvant total (% of all patients)  38 (13%)  2 (1%)

▪ of which + pertuzumab (%)   8 (21%)  0 (0%)

metastastatic total (% of all patients)  91 (32%) 12 (4%)

▪ of which + pertuzumab (%)  61 (67%)  0 (0%)

total 253 (88%) 35 (12%)

▪ of which + pertuzumab (%) 146 (58%)  1 (3%)
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Switch of anti-HER2 therapy to trastuzumab
biosimilar in the 2nd half of 2018

The EBU chose the biosimilar Kanjinti for use in the participating
clinics. The first doses of the biosimilar were dispensed depending
on the clinic between July and December of 2018 (18.07.2018,
01.08.2018, 06.08.2018, 12/2018).

In three out of four clinics, both ongoing as well as newly initi-
ated i. v. trastuzumab therapies in all therapeutic indications were
switched from the reference drug to the biosimilar (now up to
158 i. v. therapies per month or 50–60 i. v. therapies and 15 s. c.
therapies per month). Use of the reference drug continues only
in the case of participation in a clinical trial or in exceptional indi-
vidual cases (side effects). In one clinic, the biosimilar was only
used in newly initiated i. v. therapies, whereas ongoing s. c. and
i. v. therapies were continued with the reference drug (now ap-
prox. 100 doses of the reference drug s. c. and 10 doses of the bio-
similar i. v. per month).

In the 2nd half of 2018, approx. 210 patients were treated with
the biosimilar. After switching to the biosimilar, the percentage
distribution to the different therapy indications (neoadjuvant,
post-neoadjuvant, adjuvant, metastatic) remained more or less
the same as in the 1st half year before switching. Likewise, pertu-
zumab was still being used. Comparison of the figures of both half
years with regard to the use of pertuzumab in post-neoadjuvant
and adjuvant therapy is only possible to a limited extent, since
the marketing authorisation for pertuzumab in this therapy situa-
tion was granted in June 2018 (▶ Table 1 right).

Comparison of pCR rates with the reference drug
and the biosimilar to investigate the oncologic safety
of the biosimilar

To investigate the oncological safety of the biosimilar, the pCR
rates after neoadjuvant therapy were recorded as outcome pa-
rameter. In this case, data was collected separately from patients
who, in the neoadjuvant therapy, had only received the reference
rapy of HER2-positive breast cancer (in one clinic with > 90% proportion

r
Patient numbers in 2018 since introduction
of biosimilar (2nd half of 2018, n = 242)

s. c. Biosimilar Herceptin i. v. Herceptin s. c.

 58 (24%) 1 (< 1%)  0 (0%)

 58 (100%) 1 (100%)  0 (0%)

 44 (18%) 2 (1%) 10 (4%)

 31 (70%) 1 (50%)  1 (10%)

 32 (13%) 0 (0%)  1 (< 1%)

 11 (34%) 0 (0%)  0 (0%)

 77 (32%) 4 (2%) 11 (5%)

 52 (68%) 2 (50%)  0 (0%)

211 (87%) 9 (4%) 22 (9%)

152 (72%) 4 (44%)  1 (5%)
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▶ Table 2 pCR rates after neoadjuvant anti-HER2 therapy in patients with early HER2-positive breast cancer from three participating clinics.
Two patients from centre 1, who received only Herceptin neoadjuvant, were treated within the scope of the TP2 study. Of note is the smaller
number of cases of the 1st group, which is due to the inclusion time interval. All primary cases of the year 2018 with continuation of the therapy
also into 2019 were included.

Primary cases HER2-positive breast cancer of the year 2018

Therapeutic schedule for
the neoadjuvant therapy

neoadjuvant only Herceptin
+ pertuzumab

neoadjuvant in part Herceptin + pertuzu-
mab, in part biosimilar + pertuzumab

neoadjuvant only biosimilar
+ pertuzumab

pCR non-pCR pCR non-pCR pCR non-pCR

Number of patients (%) 5 (33%) 10 (67%) 13 (54%) 11 (46%) 22 (55%) 18 (45%)

GebFra Science |Original Article
drug, both the reference drug and the biosimilar or only the bio-
similar. Almost all patients received pertuzumab in addition to
trastuzumab. Due to small number of cases, marked fluctuations
in pCR rates between the clinics are sometimes observed. The
therapy with only the reference drug + pertuzumab had a pCR
rate of 33% summed up over all clinics with an overall small num-
ber of cases in this group. The therapy with in part biosimilar/in
part reference drug as well as only the biosimilar (each in combi-
nation with pertuzumab) had a pCR rate of 54 and 55% respec-
tively (▶ Table 2).

Switching process to trastuzumab biosimilar
Decision process and logistics

The pharmacies and management departments of the breast
centres were responsible for coordinating the switch. The EBU
led the contract negotiations. All available trastuzumab biosimi-
lars were discussed. The decision for the biosimilar Kanjinti was in-
fluenced by various factors. According to the participating phar-
macies, these comprise cost/benefit analysis, authorisation data,
stability data, efficacy, safety, security of supply, galenics, han-
dling, pack size, logistics, labelling, shelf life and supplier rating.
No specific difficulties were encountered in the coordination of
the switching process. A prior intensive consultation between
the pharmacies and all participating clinics, as well as good pa-
tient communication, were important. Furthermore, it was essen-
tial that the therapy protocols were activated in the cytostatics or-
dering systems at the target date and that the name of the bio-
similar was clearly distinguishable from the reference drug in the
ordering system. This guaranteed traceability. Technical difficul-
ties in the production of the biosimilar infusion solutions were
not encountered. The larger volume of the bottle (420mg con-
tent instead of 150mg for the reference drug) facilitated han-
dling. The ready-to-use application solution can be kept for 7 days.
No difficulties arose with regard to billing and documentation.

Briefing and communication with physicians
and nursing staff

The team of physicians and the nursing staff were informed in all
participating clinics by the management department of the
breast centres or the day clinics. The information was communi-
cated via e-mail, information letters (exact course of action/time
point of the switch) as well as via personal discussions and team
meetings. In addition, internal clinic training for switching to bio-
similars took place in three clinics. There were no specific difficul-
928
ties encountered on the physiciansʼ side (in total approx. 2–
3 queries to the pharmacies since the switch). The additional time
required for briefing the patients is estimated at 5–10minutes per
patient. One clinic estimates that about 5% of the patients re-
quired additional time due to the briefing and patient queries.
Only in cases where there were extended queries or rejections by
patients, was the necessary time expenditure clearly increased.
Care staff occasionally also directed questions to the pharmacies
on the administration of the biosimilar.

Patient briefing and side effects

In three of the participating clinics, patients were informed on the
use of the biosimilar in a personal discussion with the physician.
This discussion was documented in writing in the patient file. In
two clinics the patients were additionally required to confirm their
consent to the use of the biosimilar by signing a defined informed
consent form. In addition, patients received standardised infor-
mation material from the EMA. One clinic did not conduct a dedi-
cated patient briefing. However, here, the s. c. therapy with tras-
tuzumab was continued in > 90% of cases and the switch to the
biosimilar thus only affected a small fraction of all treated pa-
tients. Patients had occasional queries, directed in part to the
physicians in part to the pharmacies. The queries concerned
mostly equivalence of efficacy, the difference between generic
and biosimilar, production site and production process (since the
tradename sounded “Chinese”) as well as drug safety with regard
to the expected side effects. There were fears of being a “test ob-
ject”, of receiving poorer-quality medications for cost reasons as
well as, as a patient insured by the public health system, not re-
ceiving the same medications as private patients. These fears
were expressed especially by patients who had already received
long-term trastuzumab for metastatic breast cancer. All queries
were answered by the participating pharmacists or physicians in
detailed personal discussions.

The observed side effects of the trastuzumab biosimilar essen-
tially corresponded to the side effects specified in the Summary of
Product Characteristics, the reporting obligation is fulfilled. Gen-
eral discomfort and diffuse symptoms (nausea, stomach cramps,
muscle pain), flu-like symptoms, fever, subjectively painful skin as
well as tinnitus were described. With the exception of tinnitus
these side effects are also specified in the Summary of Product
Characteristics of the biosimilar [23]. Sometimes the side effects
ceased after repeated administration, in other cases premedica-
tion with dimetindene and paracetamol was administered. If side
Hester A et al. Trastuzumab Biosimilars in… Geburtsh Frauenheilk 2020; 80: 924–931



effects persisted, the therapy was switched back to the reference
drug administered s. c or i. v. In total, 12 patients were reported
from the surveyed clinics to have definitely rejected the adminis-
tration of the biosimilar by the time the survey was conducted.
Discussion
The introduction of a trastuzumab biosimilar at the Bavarian uni-
versity clinics in summer of 2018 was the first time an antibody
therapy was switched to a biosimilar in all gynaecology clinics on
a large scale. This work shows which points in such a switching
process should absolutely be considered, where difficulties might
arise and which structures are important and may thus serve as a
guideline for future switching processes.

The treatment figures of the participating clinics show that in-
troducing the biosimilar into the oncology therapy did not result
in any significant shifts in the treatment figures. Within the scope
of this survey, no patient changed over to a different centre due to
rejection of the biosimilar therapy. In both halves of 2018 more
than 200 patients were treated with trastuzumab – this demon-
strates the high relevance of this topic for a relevant proportion
of our oncology patients.

As a parameter for the oncological safety, the pCR rate of the
therapy with the biosimilar and the experiences with the reference
drug were comparable. However, this statement is subject to
some constraints due to low number of cases and due to the ret-
rospective nature of the survey without adjustment for patient
specific confounders. Due to the stipulated inclusion period, the
group of patients who only received the reference drug was how-
ever small: Primary cases of the year 2018 were included – follow-
ing diagnosis of HER2-positive breast cancer, neoadjuvant therapy
generally however begins with 8–12 weeks of anthracycline che-
motherapy and the anti-HER2 therapy is only administered after a
time interval. This meant that for patients with a first diagnosis in
the year 2018 there was barely enough time to have completed
the neoadjuvant therapy exclusively with the reference drug be-
fore the introduction of the biosimilar and only a small group
achieved this. Additionally and outside the common project the
pCR rate at the LMU was surveyed again for comparison when ad-
ditional patients who had only received the reference drug and
who had had their first diagnosis as early as 01.10.2017 were in-
cluded. In this instance the pCR rate was 57% and was thus com-
parable to the “in part reference drug/in part biosimilar” or the
“biosimilar only” group from this survey (54 or 55% respectively).
With very low case numbers, these figures agree with the data on
comparable efficacy and represent additional real world evidence
for the use of the biosimilars [24].

The expert associations do not provide clear recommendations
on the optimal time point for the switch (e.g. in neoadjuvant ther-
apy concepts, it would be possible to switch to the biosimilar dur-
ing the ongoing neoadjuvant therapy or only postoperatively dur-
ing the adjuvant stage). Within the scope of this survey, we could
not identify any disadvantages through an immediate switch.
Logistically it is easiest to switch all patients at the target date
regardless of their therapeutic regimen.

There were no technical or billing difficulties at any of the par-
ticipating clinics. It is important to thoroughly assess potential
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products beforehand with regard to these factors as was done in
this case. An important point concerns furthermore the use of
trastuzumab in clinical studies. It must be determined reliably
whether the respective study allows for the use of a biosimilar or
whether the reference drug, administered i. v. or s. c., must be
used. All German study groups still opened their studies for all
suitable substances in 2018.

The detailed briefing of physicians and nurses, partly through
training events, resulted in relatively few queries arising on the
topic of biosimilars. All professional groups appeared well in-
formed about the concept. Good provision of information to the
treating team is extremely important to, on the one hand, counter
the, partly unfounded scepticism of physicians and nursing staff
towards biosimilars [17,18], however, on the other hand, also to
be able to inform the patients sufficiently.

Thorough briefing of patients, ideally with defined written in-
formation leaflets, represents an essential part of the switching
process. Scepticism and fears of the patients mostly arose with re-
gard to possibly receiving poorer-quality therapies for cost rea-
sons, as is also described in other patient surveys on biosimilars
[25]. It was evident in our patient collective that especially those
patients who had received long-term trastuzumab therapy, who
had good experiences with therapy with few side effects and a
long, stable disease process, met the therapy switch with the
most scepticism. However, renewed detailed discussions with
the respective patients about the mechanism of action, medical
background, marketing authorisation situation, decision process
and oncological safety led to broad acceptance. This shows that
a good patient education can contribute considerably to the suc-
cess of such a switching process, without complications. A large
survey with over 3,000 patients (partly also oncology patients) as
well as with healthy controls in Europe and the USA revealed that
the general knowledge and awareness of biosimilars in the gener-
al population is low and that persons with a disease have a slightly
better knowledge [26]. A patient educational measure performed
in the USA with printed information on biosimilars was subse-
quently evaluated via an online survey. This showed that subse-
quently almost 80% of the oncology patients were able to answer
correctly questions regarding marketing authorisation, reporting
of side effects and cost management of biosimilars [27]. The Ger-
man Society for Haematology and Oncology (DGHO) recom-
mends dedicated briefing by the treating physician [28]. The
European Society for Medical Oncology (ESMO) emphasizes the
necessity of educating the prescribing physicians, nursing staff
and patients in the use of biosimilars [14].

Since biosimilars are similar to the reference drug but – like dif-
ferent batches of the reference drug – are not identical, new side
effects may arise. For example, increased immunogenicity caused
by altered glycosylation or an increase in neutralising antibodies
may occur [28]. In our surveyed centres, side effects with the bio-
similar therapy essentially corresponded to the adverse drug reac-
tions described in the Summary of Product Characteristics. Ac-
cording to our experiences side effects may cease to occur after
repeated administration. If they persist, a premedication e.g. with
antihistamines and paracetamol or in individual cases renewed
administration of the reference drug may be considered. To en-
sure constant clinical evaluation, it is essential to report possible
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side effects that occurred also with biosimilars, via the Medicines
Commission of the German Medical Association [29]. The German
Society for Haematology and Oncology (DGHO) also recommends
the close monitoring of efficacy and safety of a new drug, espe-
cially in patients with comorbidities or in cases of extended co-
medication. The American and European Medicines Control Agen-
cies as well as the Medicines Commission of the German Medical
Association issued statements on the safety and efficacy and on
the implementation of biosimilars in the clinical practice [30–
32]. An independent registry to record side effects might be help-
ful [28]. The modern ordering systems of the clinics ensure trace-
ability of substance switching.

In the near future, further challenges will arise in gynaeco-on-
cology: With expiry of the patents for bevacizumab in the summer
of 2020 and pertuzumab in 2023, new biosimilars are expected
for these biologics. In summary, the following recommendations
may be given for future switching processes to biosimilars
(▶ Table 3).
▶ Table 3 Recommendations for future switching processes to
biosimilars.

1 Regular communication with the pharmacy

2 Definition and preparation of the target date set for the switch

3 Preparation of the ordering system

4 Training of nurses and physicians

5 Definition of the patient briefing methods

6 Documentation and reporting of side effects
Conclusion
The switching process from a biologic to a corresponding biosim-
ilar is a major challenge. The work presented here confirms as a
real world experience the similarity of a trastuzumab biosimilar
(in this case Kanjinti) to the reference drug Herceptin by means
of clinical experiences (pCR rates) in the switch year 2018. Overall
the switch of the anti-HER2 therapy could be implemented suc-
cessfully in all four participating clinics and without major prob-
lems. With regard to future switching processes, it is also of future
importance that the new product is selected based on clearly de-
fined criteria. Continuous communication between pharmacies
and all participating clinics is essential as is the timely and in-
depth informing and training of all concerned professional
groups, in particular also of the oncology specialist care staff. It
must be ensured that guidelines concerning the administration
and ordering for the target date are adequately known and the
change of the therapy protocols in the ordering software has been
implemented. General stipulations on how the patients are to be
informed are helpful and should, especially in large departments,
be implemented by a standardised process. Conveying informa-
tion by means of a short personal discussion and the use of a writ-
ten information leaflet would be a candidate approach. If patients
have been clearly informed as to content by trained physicians
and care staff, patient acceptance is high. Implementation of the
930
trastuzumab biosimilar may lead to the development of good
structures for expected future switching processes.
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