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2 Benefit assessment 

2.1 Executive summary of the benefit assessment 

Background 
In accordance with §35a Social Code SGB V, the Federal Joint Committee (G-BA) 
commissioned the Institute for Quality and Efficiency in Health Care (IQWiG) to assess the 
benefit of the subcutaneously administered fixed combination of pertuzumab and trastuzumab 
(hereinafter referred to as pertuzumab/trastuzumab [SC]). The assessment is based on a dossier 
compiled by the pharmaceutical company (hereinafter referred to as the “company”). The 
dossier was sent to IQWiG on 19 January 2021. 

Research question 
The aim of the present report was to assess the added benefit of pertuzumab/trastuzumab (SC) 
in combination with chemotherapy compared with the appropriate comparator therapy (ACT) 
in neoadjuvant treatment of adult patients with human epidermal growth factor receptor 2 
(HER2)-positive locally advanced, inflammatory or early-stage breast cancer at high risk of 
recurrence. 

Table 2 shows the research question of the benefit assessment and the ACT specified by the 
GBA. 

Table 2: Research question of the benefit assessment of pertuzumab/trastuzumab (SC) in 
combination with chemotherapy 
Therapeutic indication ACTa 
Neoadjuvant treatment of adult patients with HER2-
positive, locally advanced, inflammatory or early stage 
breast cancer at high risk of recurrence  

Therapeutic regimen containing trastuzumab, a taxane 
(paclitaxel or docetaxel) and, if applicable, an 
anthracycline (doxorubicin or epirubicin)b 

a. Presentation of the ACT specified by the G-BA. 
b. The implementation of an anthracycline-containing therapy protocol has to be balanced under consideration 

of the cardiovascular risks. Trastuzumab should not be used in combination with anthracyclines, but 
sequentially in combination with a taxane. Cardiac functions have to be closely monitored. 

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee; HER2: human epidermal growth factor 
receptor 2 
 

The company followed the G-BA’s specification on the ACT.  

Within the framework of the approval, the bio- and efficacy equivalence of the subcutaneous 
fixed combination and the intravenous free combination of pertuzumab and trastuzumab was 
proven on the basis of the FeDeriCa study to confirm the non-inferiority with regard to 
pharmacokinetics. The company therefore derived the added benefit of 
pertuzumab/trastuzumab independently of the administration form and presented the results of 
the FeDeriCa study as supplementary information. This approach is principally 
comprehensible, but the study does not rule out potential advantages of the subcutaneously 
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administered fixed combination over the intravenous free combination of pertuzumab and 
trastuzumab for patient-relevant outcomes.  

The assessment was conducted by means of patient-relevant outcomes on the basis of the data 
provided by the company in the dossier.  

Results 
Studies included 
In its dossier, the company presented results from the studies NeoSphere and PEONY, but only 
used the NeoSphere study for the benefit assessment. The PEONY study is not suitable for the 
present benefit assessment, as the adjuvant treatment phase of the study investigates different 
therapy regimens and the study results can thus not be attributed to the neoadjuvant treatment 
phase. Moreover, the available data cut-off contains no relevant data for the benefit assessment.  

Therefore, only the results of the NeoSphere study, which was already assessed in benefit 
assessment A15-34 and which investigated the free intravenous combination of pertuzumab 
and trastuzumab, are available for the benefit assessment of pertuzumab/trastuzumab (SC). Due 
to the proven bio- and efficacy equivalence of the two administration forms, the results of the 
NeoSphere study could be transferred to the subcutaneous fixed combination of 
pertuzumab/trastuzumab. The characteristics and results of the study can be found in benefit 
assessment A15-34 and are not presented again in this benefit assessment. Individual new 
aspects (the use of 5-fluorouracil and the transferability of the results on adverse events (AEs) 
from the free intravenous to the fixed subcutaneous combination) have arisen for the present 
benefit assessment, which, however, have no effect on the result of the benefit assessment. 

Probability and extent of added benefit, patient groups with therapeutically important 
added benefit3 
Based on the results presented in benefit assessment A15-34, the probability and extent of the 
added benefit of pertuzumab/trastuzumab (SC) in combination with the ACT are assessed as 
follows: 

In summary, there is a hint of lesser benefit of pertuzumab/trastuzumab (SC) in comparison 
with the ACT for patients with HER2-positive locally advanced, inflammatory or early-stage 
breast cancer at high risk of recurrence. This lesser benefit was derived due to a negative effect 
for the outcome “discontinuation due to AEs” (outcome category serious/severe side effects, 
especially cardiac disorders). This conclusion only refers to the treatment regimens investigated 
                                                 
3 On the basis of the scientific data analysed, IQWiG draws conclusions on the (added) benefit or harm of an 

intervention for each patient-relevant outcome. Depending on the number of studies analysed, the certainty of 
their results, and the direction and statistical significance of treatment effects, conclusions on the probability of 
(added) benefit or harm are graded into 4 categories: (1) “proof”, (2) “indication”, (3) “hint”, or (4) none of the 
first 3 categories applies (i.e., no data available or conclusions 1 to 3 cannot be drawn from the available data). 
The extent of added benefit or harm is graded into 3 categories: (1) major, (2) considerable, (3) minor (in 
addition, 3 further categories may apply: non-quantifiable extent of added benefit, added benefit not proven, or 
less benefit). For further details see [1,2]. 
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in the NeoSphere study, however. The transferability of the study results to the German health 
care context is questionable. 

Table 3 shows a summary of probability and extent of the added benefit of 
pertuzumab/trastuzumab (SC). 

Table 3: Pertuzumab/trastuzumab (SC) in combination with chemotherapy - probability and 
extent of added benefit 
Therapeutic indication ACTa Probability and extent of added 

benefit 
Neoadjuvant treatment of adult 
patients with HER2-positive, 
locally advanced, inflammatory or 
early stage breast cancer at high risk 
of recurrenceb 

Therapeutic regimen containing 
trastuzumab, a taxane (paclitaxel or 
docetaxel) and, if applicable, an 
anthracycline (doxorubicin or 
epirubicin)c 

Hint of lesser benefit 

a. Presentation of the ACT specified by the G-BA.  
b. Only patients with an ECOG PS of 0 or 1 were included in the NeoSphere study. It remains unclear whether 

the observed effects can be transferred to patients with an ECOG PS of ≥ 2. 
c. The implementation of an anthracycline-containing therapy protocol has to be balanced under consideration 

of the cardiovascular risks. Trastuzumab should not be used in combination with anthracyclines, but 
sequentially in combination with a taxane. Cardiac functions have to be closely monitored. 

ACT: appropriate comparator therapy; ECOG PS: Eastern Cooperative Oncology Group Performance Status; 
G-BA: Federal Joint Committee; HER2: human epidermal growth factor receptor 2 
 

The approach for the derivation of an overall conclusion on the added benefit is a proposal by 
IQWiG. The G-BA decides on the added benefit. 

2.2 Research question 

The aim of the present report was to assess the added benefit of pertuzumab/trastuzumab (SC) 
in combination with chemotherapy compared with the ACT in neoadjuvant treatment of adult 
patients with HER2-positive locally advanced, inflammatory or early-stage breast cancer at 
high risk of recurrence. 

Table 4 shows the research question of the benefit assessment and the ACT specified by the 
GBA. 
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Table 4: Research question of the benefit assessment of pertuzumab/trastuzumab (SC) in 
combination with chemotherapy 
Therapeutic indication ACTa 
Neoadjuvant treatment of adult patients with 
HER2-positive, locally advanced, inflammatory 
or early stage breast cancer at high risk of 
recurrence  

Therapeutic regimen containing trastuzumab, a taxane 
(paclitaxel or docetaxel) and, if applicable, an 
anthracycline (doxorubicin or epirubicin)b 

a. Presentation of the ACT specified by the G-BA. 
b. The implementation of an anthracycline-containing therapy protocol has to be balanced under 

consideration of the cardiovascular risks. Trastuzumab should not be used in combination with 
anthracyclines, but sequentially in combination with a taxane. Cardiac functions have to be closely 
monitored. 

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee; HER2: human epidermal growth 
factor receptor 2 
 

The company followed the G-BA’s specification on the ACT.  

Within the framework of the approval [3], the bio- and efficacy equivalence of the subcutaneous 
fixed combination and the intravenous free combination of pertuzumab and trastuzumab was 
proven on the basis of the FeDeriCa study [4] to confirm the non-inferiority with regard to 
pharmacokinetics. The company therefore derived the added benefit of 
pertuzumab/trastuzumab independently of the administration form and presented the results of 
the FeDeriCa study as supplementary information. This approach is principally 
comprehensible, but the study does not rule out potential advantages of the subcutaneously 
administered fixed combination over the intravenous free combination of pertuzumab and 
trastuzumab for patient-relevant outcomes.  

The assessment was conducted by means of patient-relevant outcomes on the basis of the data 
provided by the company in the dossier.  

2.3 Information retrieval and study pool 

The study pool of the assessment was compiled on the basis of the following information: 

Sources of the company in the dossier: 

 study list on pertuzumab / trastuzumab (status: 16 November 2020) 

 bibliographical literature search on pertuzumab / trastuzumab (last search on 16 
November 2020) 

 search in trial registries/trial results databases for studies on pertuzumab (last search on 17 
November 2020) 

 search on the G-BA website for pertuzumab (last search on 17 November 2020) 

To check the completeness of the study pool: 
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 search in trial registries for studies on pertuzumab/trastuzumab (last search on 9 February 
2021) 

The check did not identify any additional relevant studies.  

2.3.1 Studies included 

The study presented in the following Table 5 was included in the benefit assessment. 

Table 5: Study pool – Randomized controlled trial (RCT), direct comparison: pertuzumab + 
trastuzumab + docetaxel vs. trastuzumab + docetaxel 
Study Study category Available sources 

Study for the 
approval of 
the drug to 
be assessed 

 
(yes/no) 

Sponsored 
studya 

 
 
 

(yes/no) 

Third-party 
study 

 
 
 

(yes/no) 

CSR 
 
 
 
 

(yes/no 
[citation]) 

Registry 
entriesb 

 
 
 

(yes/no 
[citation]) 

Publication 
and other 
sourcesc 

 
 

yes/no 
[citation]) 

WO20697 
(NeoSphered) 

Yes Yes No Noe Yes [5-7] Yes [8-13] 

a. Study for which the company was sponsor. 
b. Citation of the study registry entries and, if available, of the reports on study design and/or results listed in 

the study registries. 
c. Other sources: documents from the search on the G-BA website and other available sources. 
d. Hereinafter, the study is referred to with this abbreviated form. 
e. Due to the working conditions during the coronavirus pandemic, the present assessment was conducted 

without access to the CSR in Module 5 of the dossier. 
G-BA: Federal Joint Committee; RCT: randomized controlled trial 
 

The study pool for the present benefit assessment of pertuzumab/trastuzumab (SC) compared 
to the ACT consists of the NeoSphere study, which was already assessed within the framework 
of the benefit assessment of the free intravenous combination of pertuzumab and trastuzumab 
(benefit assessment A15-34 and the associated addendum [14,15]). The study pool corresponds 
to that used by the company. 

In its information retrieval, the company also identified the ongoing RCT YO28762 (PEONY) 
[16,17] as a relevant study, but presented the results of the study and a meta-analytical summary 
of the two studies NeoSphere and PEONY only as supplementary information and derived no 
added benefit on this basis. 

The PEONY study was not relevant for the present benefit assessment 
The PEONY study was not included for the present benefit assessment, which is justified below. 
The characteristics of the PEONY study are presented in Appendix A of the full dossier 
assessment 
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Study design  
The PEONY study is a double-blind, randomized trial comparing pertuzumab + trastuzumab + 
docetaxel with placebo + trastuzumab + docetaxel. 

The study included treatment-naive adult patients with HER2-positive locally advanced or 
early-stage breast cancer with primary tumours > 2 cm in diameter and an Eastern Cooperative 
Oncology Group Performance Status (ECOG PS) of ≤ 1. Patients with inflammatory breast 
cancer were not included in the study. 

The study was conducted in China, Korea, Taiwan and Thailand. A total of 329 patients were 
assigned either to treatment with pertuzumab + trastuzumab + docetaxel (N = 219) or to placebo 
+ trastuzumab + docetaxel (N = 110) in a 2:1 ratio. The patients were operated after 
approximately 12-week neoadjuvant treatment with pertuzumab or placebo + trastuzumab + 
docetaxel. The patients then received adjuvant chemotherapy with 5-fluorouracil, epirubicin 
and cyclophosphamide (FEC) for 9 weeks, followed by treatment with pertuzumab or placebo 
+ trastuzumab for 39 weeks.  

Data for the study were only available on the first data cut-off of 23 October 2017, which, 
according to the study protocol, took place at the time point of the last patient’s surgery. Results 
for the final data cut-off at the end of the study are not yet available. 

Primary outcome of the study was total pathological complete remission (tpCR) as determined 
by an independent committee. Patient-relevant secondary outcomes were outcomes of the 
categories “mortality”, “morbidity” and “side effects”. Outcomes on health-related quality of 
life were not recorded in the study. 

No sufficient patient-relevant data available 
For the present benefit assessment, only results from the first data cut-off were available for the 
ongoing PEONY study, as was described above. This data cut-off took place at the time point 
of the last patient’s surgery. According to the protocol, data on the primary outcome “tpCR” 
and on AEs were recorded at this time point. However, these data do not permit an assessment 
of the added benefit of pertuzumab/trastuzumab. On the one hand, this is due to the fact that the 
outcome “tpCR” is not patient-relevant and was not used for the benefit assessment (see section 
below on the relevance of the outcome “pathological complete remission (pCR)”). Thus, only 
data on AEs are available, and these are limited to the period until the first data cut-off. 
Consequently, not all AEs of the entire therapy regimen have been covered, as part of the 
therapy regimen was also used after surgery in the adjuvant treatment phase. On the other hand, 
substantial effects of the neoadjuvant therapy, such as on all-cause mortality or on the 
occurrence of recurrences, were only recorded in the adjuvant treatment phase. Adequate 
balancing of the benefits and harms and thus an assessment of the added benefit of 
pertuzumab/trastuzumab is therefore not possible on the basis of the present first data cut-off.  
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Different adjuvant therapies in the treatment arms 
Depending on their randomization, the patients received pertuzumab and trastuzumab in the 
intervention arm and placebo and trastuzumab in the comparator arm following surgery and 9-
week adjuvant chemotherapy with FEC. Due to the different therapies in the adjuvant phase, an 
observed effect could no longer be clearly attributed to the neoadjuvant use of 
pertuzumab/trastuzumab, but would potentially also be influenced by the adjuvant use of 
pertuzumab/trastuzumab. It is therefore unclear which research question was addressed in the 
study (neoadjuvant or adjuvant). Therefore, the PEONY study does not allow a conclusion on 
the added benefit of pertuzumab/trastuzumab in the neoadjuvant use in patients with HER2-
postitive locally advanced or early-stage breast cancer at high risk of recurrence, even when the 
final data cut-off is available. 

Further limitations of the PEONY study 
As in the NeoSphere study, treatment in the PEONY study was divided into a neoadjuvant and 
an adjuvant phase. However, according to national and international guidelines, a division of 
the therapy is advised against [18,19]. Moreover, the use of 5-flurorouracil as part of the FEC 
therapy regimen is also not recommended, as its additional use does not lead to an improvement 
of the prognosis on the one hand and increases toxicity on the other [18]. Docetaxel was also 
used in neoadjuvant therapy at a dose of 75 mg/m2. However, the Summary of Product 
Characteristics (SPC) recommends a dose of 100 mg/m2 when used in combination with 
trastuzumab or pertuzumab [20-22].  

New aspects on the NeoSphere study 
Relevance of the outcome “pcR” 
For the present benefit assessment, the company submitted the results of the NeoSphere study, 
which had already been fully assessed in the benefit assessment of the free intravenous 
combination of pertuzumab and trastuzumab (benefit assessment A15-34). Due to the positive 
effects in the outcome “pCR”, the company derived an indication of considerable added benefit 
for the present benefit assessment. As already described in the benefit assessment of the free 
intravenous combination (Section 2.7.2.4.3 of benefit assessment A15-34), the outcome “pCR” 
was not considered to be patient-relevant. Moreover, the recently published meta-analysis [23] 
cited by the company is not suitable for proving the surrogate validity of pCR for the outcomes 
“overall survival” and event-free survival, because the study only describes an association of 
pCR and patient-relevant outcomes at an individual level and not a correlation of effects. The 
outcome “pCR” was therefore not included for the present benefit assessment.  

Use of 5-fluorouracil 
In the NeoSphere study, an FEC treatment regimen was used postoperatively. The use of 5-
fluorouracil in the context of anthracycline-based chemotherapy is not listed in guidelines [19] 
or is even advised against because its additional use does not lead to an improvement of the 
prognosis on the one hand and increases toxicity on the other [18]. In addition to the limitations 
described in the benefit assessment of the free intravenous combination (use of anthracyclines 
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in parallel with trastuzumab, division of therapy into a neoadjuvant and an adjuvant phase), the 
use of 5-fluorouracil represents a limitation in the transferability of the study results to the 
German health care context. 

AEs of the different administration forms 
For the present benefit assessment, the added benefit of the subcutaneous fixed combination of 
pertuzumab/trastuzumab had to be shown. Basically, the results of the NeoSphere study were 
transferred to the present research question. The transfer was examined particularly for AE. The 
results of the NeoSphere study only show AEs of the free intravenous administration form. The 
side effect profile of subcutaneous administration might differ from this. This applies, for 
example, to adverse events that are directly attributable to the type of application (e.g. injection 
site reactions or infusion-related reactions). However, the results of the FeDeriCa study show 
that the side effect profiles of the two administration forms are largely comparable. This applies 
in particular to the overall rates of serious AEs (SAEs), severe AEs and discontinuations due to 
AEs, as well as cardiac AEs and most of the common non-serious/non-severe AEs. The results 
on AEs of the NeoSphere study can therefore be transferred to the subcutaneous fixed 
combination pertuzumab/trastuzumab.  

Conclusion 
Only the results of the NeoSphere study, which was already assessed in benefit assessment 
A15-34 and which investigated the free intravenous combination of pertuzumab and 
trastuzumab, were available for the benefit assessment of pertuzumab/trastuzumab (SC). Due 
to the proven bio- and efficacy equivalence of the two administration forms, the results of the 
NeoSphere study could be transferred to the subcutaneous fixed combination of 
pertuzumab/trastuzumab. The previously mentioned new aspects on the NeoSphere study had 
no effect on the result of the benefit assessment.  

2.4 Results on added benefit 

Only the data already assessed in the benefit assessment of the free intravenous combination 
were available for the benefit assessment of pertuzumab/trastuzumab (SC). The results are 
presented in Section 2.4 of the first benefit assessment (A15-34) and are not listed again in the 
present benefit assessment. 

2.5 Probability and extent of added benefit 

Table 6 summarizes the result of the assessment of the added benefit of 
pertuzumab/trastuzumab (SC) in comparison with the ACT. 
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Table 6: Pertuzumab/trastuzumab (SC) in combination with chemotherapy - probability and 
extent of added benefit:  
Therapeutic indication ACTa Probability and extent of added 

benefit 
Neoadjuvant treatment of adult 
patients with HER2-positive, 
locally advanced, inflammatory or 
early stage breast cancer at high risk 
of recurrenceb 

Therapeutic regimen containing 
trastuzumab, a taxane (paclitaxel or 
docetaxel) and, if applicable, an 
anthracycline (doxorubicin or 
epirubicin)c 

Hint of lesser benefit 

a. Presentation of the ACT specified by the G-BA.  
b. Only patients with an ECOG PS of 0 or 1 were included in the NeoSphere study. It remains unclear whether 

the observed effects can be transferred to patients with an ECOG PS of ≥ 2. 
c. The implementation of an anthracycline-containing therapy protocol has to be balanced under consideration 

of the cardiovascular risks. Trastuzumab should not be used in combination with anthracyclines, but 
sequentially in combination with a taxane. Cardiac functions have to be closely monitored. 

ACT: appropriate comparator therapy; ECOG PS: Eastern Cooperative Oncology Group Performance Status; 
G-BA: Federal Joint Committee; HER2: human epidermal growth factor receptor 2 
 

In summary, there is a hint of lesser benefit of pertuzumab/trastuzumab (SC) in comparison 
with the ACT for patients with HER2-positive locally advanced, inflammatory or early-stage 
breast cancer at high risk of recurrence. This lesser benefit was derived due to a negative effect 
for the outcome “discontinuation due to AEs” (outcome category “serious/severe side effects, 
especially cardiac disorders”) (see Section 2.5 of A15-34). This conclusion only refers to the 
treatment regimens investigated in the NeoSphere study, however. The transferability of the 
study results to the German health care context is questionable. 

The assessment described above deviates from that of the company, which derived an indication 
of considerable added benefit based on the results of the NeoSphere study. 

The approach for the derivation of an overall conclusion on the added benefit is a proposal by 
IQWiG. The G-BA decides on the added benefit. 
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