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Abstract

Trastuzumab deruxtecan (Enhertu®) is a human epidermal growth factor receptor 2 (HER2)-targeted antibody-drug con-
jugate approved in several countries, including the USA and those of the EU, for adults with unresectable or metastatic
HER?2-positive breast cancer who have previously received at least one prior anti-HER2-based regimen. In a pivotal phase
3 trial in this setting, intravenous trastuzumab deruxtecan demonstrated prolonged progression-free survival compared with
trastuzumab emtansine (previously the recommended second-line therapy in this indication). Trastuzumab deruxtecan had
a generally manageable safety and tolerability profile. Common treatment-related adverse events included haematologi-
cal and gastrointestinal disorders. Interstitial lung disease (ILD)/pneumonitis is associated with a regulatory warning and
requires careful monitoring. In conclusion, trastuzumab deruxtecan is a valuable new treatment option for HER2-positive
breast cancer, having been shown to be effective with a generally manageable safety and tolerability profile in adults with
unresectable or metastatic disease who have received one or more prior anti-HER2-based regimens.

Plain Language Summary

Human epidermal growth factor receptor 2 (HER2)-targeted therapies have improved HER2-positive breast cancer outcomes
in recent years. Despite this, almost all patients will eventually experience disease progression (cancer growth or spread).
Trastuzumab deruxtecan (Enhertu®) is an intravenously administered treatment that combines a drug that is toxic to cells
and an antibody that targets it to HER2-expressing cells. It has been approved in several countries for the treatment of adults
with unresectable or metastatic HER2-positive breast cancer who have previously received one or more anti-HER2-based
therapies. In a pivotal clinical trial, trastuzumab deruxtecan showed longer survival without disease progression than tras-
tuzumab emtansine (the previously recommended treatment after first disease progression). Trastuzumab deruxtecan had a
generally manageable safety and tolerability profile. The most common classes of adverse events were blood and gastroin-
testinal disorders. Fatal events of interstitial lung disease (ILD)/pneumonitis have occurred with trastuzumab deruxtecan and
patient monitoring is required. Trastuzumab deruxtecan is a valuable new option for patients with unresectable or metastatic
HER2-positive breast cancer who have received at least one prior anti-HER2-based regimen.
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pneumonitis is associated with a regulatory warning
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1 Introduction

Current therapies for metastatic breast cancer are non-cura-
tive; rather, they aim to prolong survival and manage symp-
toms [1]. Approximately 15-20% of primary breast cancers
are human epidermal growth factor receptor 2 (HER2)-
positive, defined as an immunohistochemistry result of 3+
or a positive in situ hybridisation test [2]. HER2-positive
breast cancer has historically been associated with a poor
prognosis; however, in recent years, anti-HER?2 therapies
have improved outcomes for patients with HER2-positive
disease [3]. Despite this, almost all patients will eventually
have disease progression following anti-HER?2 therapy [4].

Clinical guidelines currently recommend a combination
of trastuzumab (an anti-HER2 antibody), a taxane and pertu-
zumab as the first-line regimen for metastatic HER2-positive
breast cancer [5—-7]. Following disease progression on first-
line treatment, trastuzumab emtansine, an antibody-drug
conjugate (ADC) comprising an anti-HER2 antibody and a
tubulin polymerisation inhibitor, was previously the recom-
mended second-line therapy [5, 7]. However, the duration
of efficacy with trastuzumab emtansine is limited and treat-
ments that provide longer progression-free survival (PFS)
and overall survival (OS) were needed [8].

Trastuzumab deruxtecan (Enhertu®), also known as
fam-trastuzumab deruxtecan-nxki in the USA [9], is an
intravenously administered ADC combining an anti-HER2
antibody and a novel topoisomerase I inhibitor [9, 10]. Pre-
viously approved for adults with unresectable or metastatic
HER2-positive breast cancer who had received at least two
prior anti-HER-2-based regimens, trastuzumab deruxte-
can has now been approved for patients who have received
one or more prior anti-HER2-based therapies. This article
reviews the efficacy and tolerability of trastuzumab deruxte-
can in this extended indication, and provides an overview of
its pharmacological properties. Discussion of its use in other
approved indications (i.e. HER2-low breast cancer, HER2-
positive gastric cancer [9, 10] and HER2-mutant non-small
cell lung cancer [9]) is beyond the scope of this review.

2 Pharmacodynamic Properties
of Trastuzumab Deruxtecan

The anti-HER2 human monoclonal immunoglobulin (Ig)
G1 antibody in trastuzumab deruxtecan has the same amino
acid sequence as trastuzumab [11]. The novel linker-payload
system (deruxtecan) consists of an enzymatically-cleavable
peptide linker and a topoisomerase I inhibitor [DX-8951
derivative (DXd), a derivative of exatecan]. Trastuzumab
deruxtecan has a high drug-to-antibody ratio of ~ 8, which
is greater than most other ADCs, but is still stable in plasma

[11].
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The antibody component of trastuzumab deruxtecan tar-
gets the overexpressed HER2 receptors in HER2-postive
tumours [11]. Following trastuzumab deruxtecan internali-
sation, DXd is released when the peptide linker is cleaved
by lysosomal enzymes that are highly expressed in tumour
cells. DXd stabilises topoisomerase I inhibitor-DNA cleav-
able complexes, resulting in double-strand DNA breaks and
apoptosis. This mechanism of action differs to that of tubu-
lin polymerisation inhibitors, such as used in trastuzumab
emtansine [11]. As DXd is membrane permeable, it also has
a bystander killing effect on adjacent cells, even if they are
HER2-negative [12]. Additionally, trastuzumab deruxtecan
retains the ability of unconjugated trastuzumab to induce
antibody-dependent cellular cytotoxicity and inhibit cell
proliferation via downregulation of phosphorylated Akt [11].

The anti-tumour efficacy of trastuzumab deruxtecan was
demonstrated in preclinical studies [11, 12]. In vitro, tras-
tuzumab deruxtecan inhibited the cell growth of multiple
HER?2-expressing cancer cell lines, including human breast
cancer cell lines, but not a HER2-negative cell line [11]. In
mice, trastuzumab deruxtecan showed anti-tumour efficacy
in multiple HER2-expressing tumour models, including
patient-derived breast cancer xenograft tumours and tras-
tuzumab emtansine-resistant tumours [11]. The bystander
effect of trastuzumab deruxtecan was demonstrated in
HER2-positive/HER2-negative cancer cell co-cultures and
HER2-positive/HER2-negative mixed-tumour mouse mod-
els [12].

Like all therapeutic proteins, there is potential for immu-
nogenicity with trastuzumab deruxtecan [10]. During the
DESTINY-Breast03 trial (Sect. 4), the incidence of treat-
ment-emergent anti-drug antibodies (ADAs) was 1.6%
(4/256) among trastuzumab deruxtecan recipients [9]. The
incidence of treatment-emergent neutralizing antibodies was
0.4% (1/256). It is unknown if treatment-emergent ADAs
and neutralizing antibodies have any effect on the pharma-
cological properties of trastuzumab deruxtecan [9].

3 Pharmacokinetic Properties
of Trastuzumab Deruxtecan

In patients with cancer, both trastuzumab deruxtecan and
released DXd showed dose-proportional increases in maxi-
mum plasma concentration and area under the concentration-
time curve after a single dose of intravenous trastuzumab
deruxtecan over a range of 3.2-8.0 mg/kg (= 0.6—1.5 times
the recommended dose for breast cancer) [9, 10]. Based on
population pharmacokinetics, there is moderate accumula-
tion of trastuzumab deruxtecan at steady state (~ 35% during
the third 21-day cycle compared with the first cycle) [10].
The volume of distribution of the central compartment is
2.68 L for trastuzumab deruxtecan and 27.0 L for DXd [10].
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DXd is ~ 97% plasma-protein bound in vitro; the blood-to-
plasma ratio of DXd is = 0.6 [9, 10].

As with endogenous IgG antibodies, the IgG antibody
component of trastuzumab deruxtecan is expected to be
degraded by catabolic pathways [9, 10]. In vitro, DXd is
predominately metabolised by CYP3A4 and is a sub-
strate of OATP1B1, OATP1B3, MATE2-K, P-gp, MRP1
and BCRP [9, 10]. Coadministration with itraconazole (a
strong CYP3A4 and P-gp inhibitor) or ritonavir (a CYP3A,
OATP1B and P-gp inhibitor) does not increase the exposure
to trastuzumab deruxtecan or DXd to a clinically meaningful
degree [10].

The apparent elimination half-life of both trastuzumab
deruxtecan and DXd is ~ 7 days in patients with metastatic
HER?2-positive or HER-2 low breast cancer during the third
cycle of treatment, based on population pharmacokinetic
analysis [10]. The clearance is 0.41 L/day for trastuzumab
deruxtecan and 19.6 L/h for DXd. In animal models, intra-
venously administered trastuzumab deruxtecan was mostly
excreted as unchanged, released DXd in urine and faeces.
Intravenously administered DXd was primarily excreted in
in faeces via the biliary route and was the major component
in urine, faeces and bile; the excretion of DXd has not been
studied in humans [10].

There are no clinically significant effects of age, race,
sex, body weight, mildly impaired liver function or mild to
moderately impaired kidney function on the pharmacokinet-
ics of either trastuzumab deruxtecan or DXd [9, 10]. Patients
with moderate to severe impairment of liver or kidney func-
tion should be monitored closely due to insufficient data
and/or increased risk of adverse events (AEs) [Sect. 5]. The
potential need for dose reduction has not been determined
in patients with severely impaired kidney function [9, 10],
or moderate to severely [10] or severely [9] impaired liver
function.

4 Therapeutic Efficacy of Trastuzumab
Deruxtecan

The efficacy of trastuzumab deruxtecan for unresectable or
metastatic HER2-positive breast cancer after progression
on trastuzumab emtansine was previously established in the
single-arm phase 2 DESTINY-BreastO1 trial [4] and con-
firmed in the randomized phase 3 DESTINY-Breast02 trial
[13], which are not discussed further. This section focuses
on the results of the pivotal DESTINY-Breast03 trial, a mul-
tinational, randomized, open-label, active-controlled phase
3 trial evaluating the efficacy of trastuzumab deruxtecan
compared with trastuzumab emtansine in patients who had
previously received trastuzumab and taxane therapy [14].
DESTINY-Breast03 enrolled patients aged > 18 years
with unresectable or metastatic HER2-positive breast cancer

confirmed by immunohistochemical analysis at a central
laboratory and who had disease progression during or after
treatment with trastuzumab and a taxane for advanced or
metastatic breast cancer, or had progressed within 6 months
of receiving trastuzumab or a taxane as a neoadjuvant or
adjuvant therapy [14]. Patients with clinically stable brain
metastases were eligible for enrolment. Exclusion criteria
included brain metastases that were symptomatic or required
treatment, previous treatment with an anti-HER2 ADC (e.g.
trastuzumab emtansine) in the metastatic setting, Eastern
Cooperative Oncology Group (ECOG) performance status
> 1, history of noninfectious interstitial lung disease (ILD)
treated with glucocorticoids or suspected ILD that could not
be ruled out during screening and uncontrolled or significant
cardiovascular disease [14].

A total of 524 patients were randomized to receive intra-
venous treatment once every 3 weeks with either trastu-
zumab deruxtecan 5.4 mg/kg or trastuzumab emtansine 3.6
mg/kg [14]. Randomization was stratified by previous treat-
ment with pertuzumab (61%), hormone receptor status (52%
positive) and history of visceral disease (73%) [10]. Other
baseline characteristics were generally similar between the
two groups, including sex (99.6% female), age (median 54
years), race (60% Asian, 27% white), ECOG performance
status of 0 (63%) or 1 (37%), number of previous lines of
therapy in the metastatic setting (48% had one prior line of
therapy, not including endocrine therapy; 9.5% had none),
and stable brain metastases (22% with reported history)
[10].

4.1 First Interim Analysis

A prespecified interim analysis was conducted after 245
events of disease progression or death (~ 70% information
fraction) [14]. Trastuzumab deruxtecan was associated with
significantly longer median PFS as assessed by blinded inde-
pendent central review (BICR) compared with trastuzumab
emtansine (primary endpoint; Table 1), at a median follow-
up of 16.2 and 15.3 months, respectively. At 12 months,
75.8% of trastuzumab deruxtecan recipients were alive
and progression free compared with 34.1% of trastuzumab
emtansine recipients. Investigator-assessed median PFS was
also significantly longer with trastuzumab deruxtecan versus
trastuzumab emtansine (secondary endpoint; Table 1) [14].

PFS results were supported by secondary efficacy out-
comes (Table 1) [14]. Median OS (key secondary endpoint)
data were not mature; there was a trend for benefit with tras-
tuzumab deruxtecan compared with trastuzumab emtansine.
The OS rate at 12 months was 94.1% versus 85.9% in the
respective groups. Trastuzumab deruxtecan was associated
with an objective response rate (ORR) of 79.7% [complete
responses (CR) in 16.1% and partial responses (PR) in 63.6%
of patients] versus 34.2% with trastuzumab emtansine (CR
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in 8.7% and PR in 25.5%). The median time to response
was rapid in both groups (1.6 months with trastuzumab der-
uxtecan and 1.4 months with trastuzumab emtansine) [14].
The median duration of response (DoR) was not reached
with either treatment [10]. The disease control rate (CR, PR
or stable disease) was 96.6% and 76.8% in the respective
groups [14].

Prespecified and further exploratory analyses also dem-
onstrated the efficacy of trastuzumab deruxtecan [14-17].
In subgroup analyses, PFS benefits with trastuzumab der-
uxtecan were seen regardless of number of lines of previ-
ous therapy in the metastatic setting (O—1 or > 2), hormone
receptor status (positive/negative), previous pertuzumab
treatment (yes/no), presence of visceral disease (yes/no),
history of brain metastases (yes/no), ethnicity (Asian/over-
all population), metastatic disease (de novo/recurrent), early
progression after prior neoadjuvant or adjuvant therapy and
the number of lines of prior anti-HER2 therapy (1 or > 2)
[14-16]. The benefit of trastuzumab deruxtecan on ORR in
subgroups were also demonstrated in exploratory analyses
[17].

In a subgroup of patients with stable brain metastases as
baseline (n = 82), trastuzumab deruxtecan was associated
with significantly longer median PFS versus trastuzumab
emtansine [15.0 vs 3.0 months; hazard ratio (HR) 0.25, 95%
CI 0.13-0.45] [18]. The PFS rate at 12 months was 72.0%
versus 20.9% in the respective groups (HR 0.27, 95% CI
0.13-0.45). The ORR achieved in trastuzumab deruxtecan and
trastuzumab emtansine recipients was 67.4% versus 20.5%
and the median DoR was 12.9 months versus 7.2 months. The
intracranial ORR was 63.8% (CR in 27.8% of patients) versus
33.3% (CR in 2.8%) in the respective groups [18].

4.2 Second Interim Analysis

A second prespecified interim analysis was conducted at
a median follow-up duration of 28.4 and 26.5 months in
the trastuzumab deruxtecan and trastuzumab emtansine
groups [19]. Median OS was significantly prolonged with
trastuzumab deruxtecan versus trastuzumab emtansine (key
secondary endpoint; Table 1). OS rates in the trastuzumab
deruxtecan and trastuzumab emtansine groups were 94.1%
(95% CI 90.4-96.4%) versus 86.0% (81.1-89.8%) at 12
months and 77.4% (71.7-82.1%) versus 69.9% (63.7-75.2%)
at 24 months. The benefit of trastuzumab deruxtecan on OS
was consistent across the subgroups analysed, including
those based on hormone receptor status, previous pertu-
zumab treatment, baseline visceral disease, previous lines
of systemic therapy (< 3 or > 3) and baseline brain metas-
tases [19].

Other efficacy results, including median PFS and ORR
rates, remained consistent with the first interim analysis
(Table 1) [19]. PFES rates with trastuzumab deruxtecan and
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trastuzumab emtansine were 75.2% (95% CI 69.3-80.2%)
versus 33.9% (27.7-40.2%) at 12 months and 53.7%
(46.8-60.1%) versus 26.4% (20.5-32.6%) at 24 months. In
trastuzumab deruxtecan recipients, the ORR was 79% (CR
in 21% and PR in 57% of patients) versus 35% (CR in 10%
and PR in 25%) in trastuzumab emtansine recipients. The
median DoR was 36.6 months versus 23.8 months in the
respective groups. In an exploratory analysis, the clinical
benefit rate (CR, PR or > 6 months stable disease) was 89%
with trastuzumab deruxtecan and 46% with trastuzumab
emtansine [19].

5 Tolerability of Trastuzumab Deruxtecan

Trastuzumab deruxtecan had a generally manageable safety
and tolerability profile in the DESTINY-Breast03 trial
(Sect. 4) [14]. The incidence of AEs with trastuzumab der-
uxtecan in the DESTINY-Breast03 trial was generally simi-
lar to that in the earlier DESTINY-BreastO1 trial [14].

In the first interim analysis (Sect. 4.1), the median dura-
tion of treatment was 14.3 months in 257 patients who
received > 1 dose of trastuzumab deruxtecan and 6.9 months
in 261 patients who received > 1 dose of trastuzumab
emtansine [14]. The incidences of all-grade and grade 3—4
treatment-related AEs (TRAEs) were 98.1% and 45.1% with
trastuzumab deruxtecan and 86.6% and 39.8% with tras-
tuzumab emtansine. TRAEs occurring at an incidence of
> 25% with trastuzumab deruxtecan included haematologi-
cal disorders [neutropenia (42.8%), anaemia (30.4%), leuko-
penia (30.0%)], gastrointestinal disorders [nausea (72.8%),
vomiting (44.0%)], fatigue (44.7%), alopecia (36.2%) and
decreased appetite (26.1%). The most common grade > 3
TRAEs occurring in the trastuzumab deruxtecan group are
presented in Fig. 1. AEs that resulted in discontinuation of
trastuzumab deruxtecan or trastuzumab emtansine occurred
in 13.6% and 7.3% of recipients. No treatment-related deaths
occurred during the trial [14].

The safety and tolerability profile of trastuzumab der-
uxtecan in the second interim analysis (Sect. 4.2) was con-
sistent with the profile in the first interim analysis, where
the same number of patients from the first interim analy-
sis were treated for a median duration of 18.2 months with
trastuzumab deruxtecan and 6.9 months with trastuzumab
emtansine [19]. The exposure-adjusted incidence rate of
grade > 3 treatment-emergent AEs was 0.36 incidences per
patient-year (PPY) with trastuzumab deruxtecan versus 0.65
incidences PPY with trastuzumab emtansine; the rate for
serious AEs was 0.16 versus 0.28 incidences PPY. TRAEs
led to treatment discontinuation in 20% of trastuzumab der-
uxtecan recipients (vs 7% with trastuzumab emtansine), dose
reduction in 25% (vs 15%) and treatment interruption in 42%
(vs 17%) [19].
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5.1 Adverse Events of Special Interest

ILD/pneumonitis is an AE of special interest with trastuzumab
deruxtecan [9, 10, 20]. All potential cases of ILD or pneumo-
nitis in DESTINY-Breast03 were reviewed by an independent
adjudication committee [14, 19]. Grade 1-3 TRAEs of ILD/
pneumonitis were reported, with no grade 4-5 ILD/pneumo-
nitis events reported in either treatment group [14, 19]. In the
second interim analysis, 39 (15%) trastuzumab deruxtecan
recipients and eight (3%) trastuzumab emtansine recipients had
a TRAE of ILD/pneumonitis [19]. Per protocol, patients with
grade > 2 ILD/pneumonitis were required to discontinue tras-
tuzumab deruxtecan [14, 19]. Pneumonitis [15 (6%) patients]
and ILD [13 (5%) patients] were the most common TRAEs
leading to discontinuation of trastuzumab deruxtecan [19].

In a pooled analysis of phase 1 and 2 clinical trials, the inci-
dence of adjudicated treatment-related grade > 3 ILD/pneu-
monitis in patients with HER2-positive breast cancer treated
with trastuzumab deruxtecan 5.4 mg/kg every 3 weeks was
3.7%, including fatal events in 2.9% of patients [20]. Across
multiple tumour types, most (87.0%) patients who experienced
an ILD/pneumonitis event did so within 12 months of initiat-
ing trastuzumab deruxtecan therapy [20]. A higher incidence
of grade 1-2 ILD/pneumonitis has been observed in patients
with moderately impaired kidney function [9, 10].

Anti-HER?2 therapies, including trastuzumab deruxtecan,
have been associated with decreased left ventricular ejec-
tion fraction (LVEF) [9, 10]. Decreased LVEF was reported
in six (2.3%) trastuzumab deruxtecan recipients in the first
interim analysis of DESTINY-BREASTO03 compared with

one (0.4%) trastuzumab emtansine recipient; all events were
grade 2 in severity [14]. All events resolved without action,
except in one patient receiving trastuzumab deruxtecan who
had a persistent decrease in LVEF. An additional patient
in the trastuzumab deruxtecan group had grade 1 LV dys-
function, which resolved without action. All patients with
decreased LVEF or LV dysfunction were asymptomatic and
none experienced cardiac failure [14].

Severe neutropenia, including febrile neutropenia, has
been reported in patients treated with trastuzumab derux-
tecan [9, 10]. In the second interim analysis of DESTINY-
Breast03, neutropenia occurred in 31% of trastuzumab der-
uxtecan recipients, including 16% of patients with grade 3—4
neutropenia, and 11% of trastuzumab emtansine recipients,
including 3% with grade 3—4 neutropenia [19]. Febrile neu-
tropenia was reported in 1.3% of patients treated with tras-
tuzumab deruxtecan across multiple tumour types, including
0.1% of patients who had a grade 5 event [10].

6 Dosage and Administration
of Trastuzumab Deruxtecan

In the EU, trastuzumab deruxtecan is approved for the treat-
ment of adults with unresectable or metastatic HER2-posi-
tive breast cancer who have previously received one or more
anti-HER2-based regimens [10]. In the USA, trastuzumab
deruxtecan is approved for the treatment of adults with unre-
sectable or metastatic HER2-positive breast cancer who have
received prior anti-HER2-based therapy in the metastatic

Table 1 Efficacy of trastuzumab deruxtecan in patients with unresectable or metastatic HER2-positive breast cancer: intention-to-treaf]

results from the phase 3 DESTINY-Breast03 study

Treatment (no. of pts)

mo (95% CI)
First interim analysis [14]
Trastuzumab deruxtecan (261) NR (18.5-NE) NR (NE-NE)
Trastuzumab emtansine (263) 6.8 (5.6-8.2) NR (NE-NE)

Hazard ratio 0.28 (0.22-0.37)**
Second interim analysis [19]

28.8 (22.4-37.9)
6.8 (5.6-8.2)

0.33 (0.26-0.43)%+x

Trastuzumab deruxtecan (261)
Trastuzumab emtansine (263)
Hazard ratio

Median PFS (BICR)?, Median OS?, mo (95% CI)

0.55 (0.36-0.86)¢ -

NR (40.5-NE)
NR (34.0-NE)
0.64 (0.47-0.87)*¢ -

Median PES¢ (INV),
mo (95% CI)

ORR (BICR)", % pts (95% CI)

79.7% (74.3-84.4%)
34.2% (28.5-40.3%)

25.1 (22.1-NE)
7.2 (6.8-8.3)
0.26 (0.20-0.35) %%

79% (73.1-83.4%)
35% (29.2-41.1%)

29.1 (23.7-NE)
7.2 (6.8-8.3)
0.30 (0.24-0.38)%##*

BICR blinded independent central review, INV investigator-assessed, mo months, NE not evaluable, NR not reached, ORR objective response rate
(including complete and partial responses), OS overall survival, PFS progression-free survival, pts patients

*p < 0.005, **p < 0.001, ***p < 0.0001

*Primary endpoint; PFS defined as time from randomization until first disease progression

®Key secondary endpoint

“Secondary endpoints

dprespecified significance threshold p < 0.000265 (first interim analysis) and p < 0.013 (second interim analysis)

°Nominal p value
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setting, or in the neoadjuvant or adjuvant setting and have
developed disease recurrence during or within 6 months of
completing therapy [9].

Trastuzumab deruxtecan is administered as an intrave-
nous infusion, at a dose of 5.4 mg/kg body weight once
every 3 weeks until disease progression or unacceptable
toxicity [9, 10]. To prevent medication errors, care should be
taken to ensure that the administered product is trastuzumab
deruxtecan and not trastuzumab or trastuzumab emtansine.
The first infusion is administered over 90 min; if well toler-
ated, subsequent infusions may be administered over 30 min.
Patients should be premedicated with antiemetic medica-
tions for the prevention of chemotherapy-induced nausea
and vomiting [9, 10].

Trastuzumab deruxtecan carries regulatory warnings,
including boxed warnings in the USA [9], regarding the
potential for ILD/pneumonitis (Sect. 5.1) and embryo-foe-
tal toxicity, as well as warnings regarding LV dysfunction,
neutropenia (Sect. 5.1) [9, 10], and its use in patients with
moderately or severely impaired liver function (in the EU)
[10]. As exposure to trastuzumab deruxtecan during preg-
nancy may cause embryo-foetal harm, effective contracep-
tion should be used during and after treatment (i.e. 7 months
after treatment in female patients of reproductive potential
and 4 months after treatment in male patients with female
partners of reproductive potential). Additionally, women
should not breastfeed during treatment and for 7 months
after the last dose of trastuzumab deruxtecan [9, 10].

Consult local prescribing information for further infor-
mation on dosage and administration, use in special popu-
lations, warnings and precautions, drug interactions, and
guidelines on the management of selected AEs, which may
include monitoring strategies, dose interruption, dose reduc-
tion and/or treatment discontinuation [9, 10].

7 Place of Trastuzumab Deruxtecan
in the Management of Unresectable
or Metastatic HER2-Positive Breast Cancer

The treatment goals for metastatic breast cancer are to prolong
survival, control symptoms, and maintain or improve quality
of life [1]. Recommendations for the treatment of metastatic
HER2-positive breast cancer have evolved rapidly since the
approval of trastuzumab deruxtecan following one or more
prior anti-HER?2 therapies [5—7]. Current clinical practice
guidelines recommend trastuzumab deruxtecan as the pre-
ferred second-line regimen for advanced [5], recurrent unre-
sectable [6] or metastatic [6, 7] HER2-positive breast cancer
following progression during or after first-line anti-HER2
targeted therapy. Trastuzumab deruxtecan may also be con-
sidered as first-line therapy in patients with early disease pro-
gression within 6 months of neoadjuvant or adjuvant therapy
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Fig.1 Most common (occurring at > 5% incidence) grade > 3 treat-
ment-related adverse events in the trastuzumab deruxtecan group in
the phase 3 DESTINY-Breast03 trial [14]

(12 months for regimens containing pertuzumab) [6], or in
patients with metastatic recurrence within 12 months of receiv-
ing adjuvant trastuzumab and pertuzumab therapy [7]. In light
of these recommendations, trastuzumab deruxtecan has the
potential to become the new therapeutic standard of care in the
second-line setting after prior anti-HER?2 therapy [4, 7]. The
UK National Institute for Health and Care Excellence (NICE)
guidance recommends trastuzumab deruxtecan as an option for
patients with HER2-positive unresectable or metastatic breast
cancer who have received at least one anti-HER?2 therapy and
are eligible under a managed access agreement [21].

The efficacy of trastuzumab deruxtecan in patients with
unresectable or metastatic HER2-positive breast cancer
who had previously been treated with trastuzumab and a
taxane was established in DESTINY-Breast03 (Sect. 4).
Trastuzumab deruxtecan demonstrated longer PFS versus
trastuzumab emtansine, which had previously been the rec-
ommended second-line therapy in this indication. Although
OS data were immature, there was a significant extension
in OS with trastuzumab deruxtecan versus trastuzumab
emtansine at the second interim analysis (Sect. 4.2). Tras-
tuzumab deruxtecan was also associated with benefits in
ORR versus trastuzumab emtansine (Sect. 4). Further data,
including mature OS data, from updated analyses of this
trial will be useful to confirm these findings.

Trastuzumab deruxtecan has a generally manageable
safety and tolerability profile (Sect. 5). In DESTINY-
Breast03, the most common classes of TRAEs with tras-
tuzumab deruxtecan were haematological and gastrointes-
tinal disorders and the most common grade > 3 TRAE was
neutropenia (Sect. 5). Trastuzumab deruxtecan was asso-
ciated with higher incidence rates of TRAEs, grade 3—4
TRAESs and AEs that led to treatment discontinuation than
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trastuzumab emtansine; however, the duration of treatment
was longer with trastuzumab deruxtecan. The exposure-
adjusted incidence rate of grade > 3 treatment-emergent AEs
was 0.36 and 0.65 incidences PPY with trastuzumab derux-
tecan and trastuzumab emtansine; the rate for serious AEs
was 0.16 and 0.28 incidences PPY. ILD/pneumonitis was the
most common AF that led to discontinuation of trastuzumab
deruxtecan (Sect. 5.1). Although no grade 4-5 ILD/pneu-
monitis events occurred in DESTINY-Breast03 (Sect. 5.1),
fatal events of ILD/pneumonitis have been reported with
trastuzumab deruxtecan and careful monitoring of patients
for relevant signs and symptoms is required [20]. The poten-
tial differences in the incidence of grade > 3 ILD/pneumo-
nitis with trastuzumab deruxtecan in DESTINY-Breast03
compared with previous studies may have been due to the
implementation of ILD/pneumonitis monitoring and man-
agement guidelines, or the use of trastuzumab deruxtecan as
an earlier line of therapy [19, 20]. Real-world data evaluat-
ing the incidence of ILD/pneumonitis in patients receiving
trastuzumab deruxtecan would be of interest.

Approximately 30-50% of patients with advanced
HER2-postive breast cancer develop brain metastases [22].
These patients have a high unmet need, with a limited num-
ber of clinical trials including brain metastases-related out-
comes as a primary endpoint. Furthermore, patients with
clinically active (untreated or progressing) or symptomatic
brain metastases are often excluded from clinical trials
[23]. Trastuzumab deruxtecan demonstrated intracranial
efficacy in patients with clinically stable or asymptomatic
brain metastases in DESTINY-Breast03 (Sect 4); however,
more data are needed, including data on the efficacy of
trastuzumab deruxtecan in patients with active brain metas-
tases. Results from a multinational, open-label phase 3b/4
study (DESTINY-Breast]12) examining the use of tras-
tuzumab deruxtecan in patients with previously-treated
unresectable or metastatic HER2-positive breast cancer
with or without baseline brain metastases (untreated or
previously-treated stable or progressing) are awaited with
interest [24]. A systematic review and meta-analysis found
that trastuzumab deruxtecan and tucatinib (in combination
with trastuzumab and capecitabine) may be the most effec-
tive systemic therapies for patients with brain metastases,
based on intracranial ORR [25]. However, the results of
this meta-analysis should be interpreted cautiously, owing
to the heterogeneity of included studies, many of which had
a moderate/serious risk of bias [25].

The routine use of trastuzumab deruxtecan in the real
world will depend on its cost-effectiveness [21, 26-28].
Two US studies found that trastuzumab deruxtecan was
cost-effective compared with trastuzumab emtansine, with
an incremental cost-effectiveness ratio (ICER) of $13,342/
quality-adjusted life years (QALY) [26] or $82,112/QALY
[27], at a willingness-to-pay threshold of $150,000/QALY.

However, another US study found that trastuzumab der-
uxtecan had an ICER of $220,533/QALY compared with
trastuzumab emtansine and was unlikely to be cost-effec-
tive [28]. The NICE guidance concluded that evidence was
still immature and the ICER of trastuzumab deruxtecan
was uncertain but may be higher than the range usually
considered to be cost-effective in the UK [21].

In conclusion, trastuzumab deruxtecan is an effective
treatment with a generally manageable safety and toler-
ability profile for HER2-positive breast cancer, in adults
with unresectable or metastatic disease who have received
one or more prior anti-HER2-based regimens. Current evi-
dence indicates that it provides longer PFS and OS than
trastuzumab emtansine and is thus a valuable new treat-
ment option for this indication.

Data Selection Trastuzumab Deruxtecan: 132

records identified

Duplicates removed 1

Excluded during initial screening (e.g. press releases; 82
news reports; not relevant drug/indication; preclinical
study; reviews; case reports; not randomized trial)

Excluded during writing (e.g. reviews; duplicate data; 21
small patient number; nonrandomized/phase I/II trials)

Cited efficacy/tolerability articles 9
Cited articles not efficacy/tolerability 19

Search Strategy: EMBASE, MEDLINE and PubMed from 1946
to present. Clinical trial registries/databases and websites were
also searched for relevant data. Key words were trastuzumab
deruxtecan, fam-trastuzumab deruxtecan-nxki, Enhertu, T-DXd,
DS-8201, DS-8201a. Records were limited to those in English
language. Searches last updated 11 Apr 2023
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