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Abstract

Trastuzumab deruxtecan (T-DXd)—an antibody—drug conjugate targeting the human epidermal growth factor receptor 2
(HER2)—improved outcomes of patients with HER2-positive and HER2-low metastatic breast cancer. Guidance on monitor-
ing and managing T-DXd-related adverse events (AEs) is an emerging unmet need as translating clinical trial experience into
real-world practice may be difficult due to practical and cultural considerations and differences in health care infrastructure.
Thus, 13 experts including oncologists, pulmonologists and a radiologist from the Asia-Pacific region gathered to provide
recommendations for T-DXd-related AE monitoring and management by using the latest evidence from the DESTINY-
Breast trials, our own clinical trial experience and loco-regional health care considerations. While subgroup analysis of
Asian (excluding Japanese) versus overall population in the DESTINY-Breast03 uncovered no major differences in the AE
profile, we concluded that proactive monitoring and management are essential in maximising the benefits with T-DXd. As
interstitial lung disease (ILD)/pneumonitis is a serious AE, patients should undergo regular computed tomography scans,
but the frequency may have to account for the median time of ILD/pneumonitis onset and access. Trastuzumab deruxtecan
appears to be a highly emetic regimen, and prophylaxis with serotonin receptor antagonists and dexamethasone (with or
without neurokinin-1 receptor antagonist) should be considered. Health care professionals should be vigilant for treatable
causes of fatigue, and patients should be encouraged to use support groups and practice low-intensity exercises. To increase
treatment acceptance, patients should be made aware of alopecia risk prior to starting T-DXd. Detailed monitoring and
management recommendations for T-DXd-related AEs are discussed further.

immunohistochemistry scores of 14 or 2+ in the absence
of HER?2 gene amplification confirmed by in situ hybridi-
sation, may constitute nearly 50% of patients with breast
cancer [6, 7].

Trastuzumab deruxtecan (T-DXd) is an anti-HER2
ADC comprising a humanised anti-HER2 antibody, an
enzymatically cleavable peptide-linker, and a topoisomer-
ase I inhibitor [8]. The Phase II and Phase III DESTINY-

1 Introduction

The human epidermal growth factor receptor 2 (HER2)
is overexpressed or amplified in approximately 20-30%
of women with breast cancer [1, 2]. The eligibility for
therapies targeting HER?2 is largely driven by this dichot-
omy between patients presenting with HER2-positive and
HER2-negative breast cancers [3—5]. However, clinical

trials have now started to report promising anti-tumour
activity with newer anti-HER2 antibody—drug conjugates
(ADC) in patients who have been traditionally classified as
having the HER2-negative subtype [6, 7]. These patients
with HER2-low breast cancer, currently defined as having
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Breast trials with T-DXd have yielded positive outcomes
in patients with both HER2-positive and HER2-low meta-
static breast cancer [9-13]. Given that these findings have
resulted in swift approvals from major regulatory bodies
across the world [14-17], T-DXd is poised to transform
the treatment landscape for many patients with metastatic
breast cancer.

However, translating experiences from randomised
controlled trials into real-world practice can be challeng-
ing owing to sociocultural considerations, practicality and
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Trastuzumab deruxtecan (T-DXd) has side effects that
include but are not limited to interstitial lung disease/
pneumonitis, nausea and vomiting, haematological tox-
icities, fatigue, hair loss, and cardiac toxicities.

A panel of 13 experts in oncology, pulmonology and
radiology developed practical recommendations for
monitoring and managing these T-DXd-related side
effects applicable for Asia-Pacific clinical practice.

While subgroup analysis of Asian (excluding Japanese)
versus overall population in the DESTINY-Breast03
clinical trial uncovered no major differences in the side
effects profile, proactive monitoring and management
are key to maximising the benefits conferred by T-DXd
for patients with HER2-positive or HER2-low metastatic
breast cancer.

Patient education on signs and symptoms of T-DXd—
related side effects is also important for maximising the
benefits with this treatment.

differences in health care infrastructures [18-20]. Findings
from oncology clinical trials may not be generalisable due
to an underrepresentation of minorities [21]. Indeed, while
Asian women comprise 39% of breast cancer cases world-
wide, pivotal Phase III randomised clinical trials of cyclin-
dependent kinase 4/6 inhibitors have underrepresented this
population of patients [22, 23]. In contrast, Asian women
comprised 38.0%, 59.9% and 40.0% of the study popula-
tion in DESTINY-BreastO1, -Breast03 and -Breast04 trials,
respectively [11-13].

Another issue when applying trial data in clinical practice
is that patients enrolled in industry-sponsored randomised
clinical trials may have greater access to health care infra-
structure that is otherwise not available in real-world prac-
tice [24]. For instance, 6-weekly computed tomography
(CT) scans were conducted in the DESTINY-Breast trials
[25-27], but experts have recently started to highlight the
impracticality of implementing such a scanning frequency
in real-world clinical practice [28, 29].

Furthermore, local and regional differences in health care
reimbursement may influence the management of patients
with breast cancer [30-32]. Taiwan and South Korea have
National Health Insurance systems, where enrolees pay
income-based premiums for their coverage that includes
most medical expenses for cancer treatment [32, 33]. Hong
Kong has universal access to public hospitals and clin-
ics, and the government covers all drugs in the standard
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formulary and provides financial assistance for some costly
drugs [32, 34]. Singapore uses a mixed financing system
to ensure universal health coverage, and the government-
administered health insurance plan covers some cancer treat-
ments [32, 35]. Singapore also has subsidies and financial
assistance for high-cost drugs with co-payment by patients
[32, 35]. Australia has government-funded universal cover-
age of several medical costs, and further coverage could be
availed via private health insurance [36, 37].

Given the potential challenges with bridging the gap
between T-DXd clinical trial experience and real-world prac-
tice, we gathered to provide recommendations for the proac-
tive monitoring and management of T-DXd-related adverse
events based on available evidence and our insights from
an Asia-Pacific perspective. Moreover, we aim to compare
the safety profile in the Asian population to that of the over-
all population in the DESTINY-Breast03 trial and provide
practical recommendations for the monitoring and manage-
ment of interstitial lung disease (ILD)/pneumonitis, nausea
and vomiting, haematological toxicities such as neutropenia,
anaemia and thrombocytopenia, fatigue, alopecia and left-
ventricular ejection fraction (LVEF) decrease.

2 Methods

From February 2022 to April 2022, a steering committee
of ten medical oncologists, two pulmonologists and one
radiologist from Australia, Hong Kong, Taiwan, Singapore
and South Korea gathered to develop practical recommenda-
tions on the monitoring and management of T-DXd-related
adverse events in patients with HER2-positive metastatic
breast cancer. This was garnered in two stages. The first
stage comprised an online survey that gathered the insights,
opinions and recommendations on how to monitor and man-
age adverse events relevant to real-world practice. The sec-
ond stage involved the synthesis of the responses into rec-
ommendations or additional questions, which were further
discussed by experts during a virtual meeting held on 21
April 2022. Using a modified Delphi process [38], recom-
mendations on the monitoring and management of adverse
events were developed using the responses and discussions
with experts, and a literature search of reviews and guide-
lines on T-DXd or T-DXd-related adverse events indexed
in PubMed and the National Comprehensive Cancer Net-
work (NCCN; refer to supplementary information 1 for
details on search terms used). The recommendations were
subjected to four rounds of reviews (refer to supplementary
information 2 for an overview on recommendation develop-
ment). Summary of the Asia-Pacific multidisciplinary panel
recommendations for the monitoring and management of
T-DXd-related adverse events in patients with metastatic
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breast cancer is provided in Table 1. Figures were prepared
with Adobe InDesign 2023 (version 18.1).

3 Interstitial Lung Disease/Pneumonitis

Interstitial lung disease/pneumonitis is a diverse group of
lung parenchymal disorders that manifest as fibrosis and/or
inflammation [39, 40]. Interstitial lung disease/pneumonitis
associated with drug exposure is a subtype of this disorder,
and it is becoming increasingly common due to the use of
novel biologics and molecular targeted therapies [41]. In
the breast-cancer treatment landscape, anti-cancer thera-
pies such as everolimus, abemaciclib, eribulin and taxanes
have been reported to be associated with ILD/pneumonitis
[42-45].

Trastuzumab deruxtecan has been associated with ILD/
pneumonitis [11-13]. According to a pooled analysis of
patients with metastatic breast cancer who underwent treat-
ment, 20.6% had adjudicated drug-related ILD/pneumoni-
tis, with 6.3%, 10.0%, 1.4%, 0% and 2.9% events classified
as Grades 1, 2, 3, 4 and 5 severity, respectively [46]. In
patients with HER2-positive metastatic breast cancer, the
median (range) time of onset of T-DXd-related ILD/pneu-
monitis was 5.6 (1.1-20.8) months, with nearly all occur-
ring within the first year of T-DXd treatment [47]. Despite
evidence from a pooled analysis of patients with HER2-
positive metastatic breast cancer from Phase I and Phase
II trials demonstrating a low risk of developing new ILD/
pneumonitis after 1 year of T-DXd treatment, the updated
DESTINY-Breast03 results showed an increase in ILD/pneu-
monitis incidence from 10.5% to 15% with longer follow-up
and increased exposure [47, 48]. In patients with HER2-low
metastatic breast cancer, the median (range) time to onset of
drug-related ILD/pneumonitis was 4.24 (0.85-23.3) months
[13]. A study including 149 patients treated with T-DXd in
a community oncology practice in the USA reported the
development of ILD/pneumonitis in 4 (2.7%) patients over
an average treatment duration of 5.5 months [49]. Regard-
less, real-world experience with T-DXd and ILD/pneumo-
nitis is currently limited.

According to a subgroup analysis of the DESTINY-
Breast03 trial, the incidence of any-grade ILD/pneumonitis
was similar between Asian patients and the overall popula-
tion (10.9% and 10.5%, respectively; Table 2) [50]. However,
a higher incidence of any-grade ILD/pneumonitis (22.2%)
was observed in the Japanese subgroup than both the overall
population and Asian subgroup (Table 2) [50].

While guidelines on the management of ILD/pneumonitis
associated with T-DXd and other drugs have been published
[28, 29, 51-54], recommendations may need to account for
regional considerations, such as reimbursement and prac-
ticality. The following recommendations aim to provide

additional monitoring and management considerations for
ILD/pneumonitis that aspire be more relevant to the Asia-
Pacific region in the real-world setting (Figs. 1 and 2).

3.1 Proactive Monitoring of ILD/Pneumonitis
3.1.1 Determine Patient Eligibility

Recommendation 1: Eligibility for T-DXd should be care-
fully evaluated by performing a chest CT scan and confirm-
ing that the patient has no current, suspected, or prior history
of ILD/pneumonitis or significant pulmonary disease.
Given the potential risks of developing pulmonary tox-
icities like ILD/pneumonitis, patients should be thoroughly
evaluated. Furthermore, the benefit-risk assessment should
be taken into consideration prior to commencing T-DXd.
Clinical trials with T-DXd excluded patients with ILD/
pneumonitis, a history of non-infectious ILD/pneumonitis
that required steroids, or had suspected ILD/pneumonitis on
imaging at screening [11-13]. A pooled analysis of risk fac-
tors associated with ILD/pneumonitis in T-DXd breast, lung
and gastric cancer trials uncovered the following risk factors
for developing T-DXd-related ILD/pneumonitis: age < 65
years, enrolment in Japan, receiving a T-DXd dose of > 6.4
mg/kg, oxygen saturation level of < 95%, moderate/severe
renal impairment, presence of lung comorbidities, > 4 years
since initial diagnosis [46]. Moreover, the US and Euro-
pean Medicines Agency (EMA) prescribing information also
caution that patients with moderate/severe renal impairment
may be at a heightened risk of developing ILD/pneumonitis
[55, 56]. In addition to evaluating the patient’s medical his-
tory, a chest CT scan (standard or high-resolution) should be
considered as an important radiological modality to detect
any preexisting lung abnormalities and should serve as a
baseline while the treatment progresses [28, 53, 54].

3.1.2 Education

Recommendation 2: Patients should be educated on the signs
and symptoms of ILD/pneumonitis and encouraged to seek
medical attention and promptly report events suggestive of
ILD/pneumonitis.

Patient education on the signs and symptoms of ILD/
pneumonitis should be a key step for proactive monitor-
ing of this adverse event while on T-DXd treatment. Addi-
tionally, junior doctors and breast care nurses should be
educated on the signs and symptoms. Patients should self-
monitor for dyspnoea with exertion (as it is often an early

! Signs and symptoms of ILD/pneumonitis may include dyspnoea
with exertion, cough, fever and other new or worsening respiratory
Symptoms.
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Table 2 Incidence of

T Population Treatment arm Adjudicated drug-related ILD/pneumonitis, n (%)
adjudicated drug-related ILD/
pneumonitis in the DESTINY- Grade ! Grade2 Grade3 Grade4 Grade5 Any grade
Breast03 trial [50]
Overall T-DXd (n=257) 7(2.7) 18(7.0) 2(0.8) 0 0 27 (10.5)
T-DM1 (n=261) 4(1.5) 1(0.4) 0 0 0 5(1.9)
Asian patients T-DXd (n=147) 5@3.4) 10(6.8) 1(0.7) 0 0 16 (10.9)
T-DM1 (n=159) 3(1.9) 1 (0.6) 0 0 0 4(2.5)
Japanese patients  T-DXd (n = 36) 4(11.1) 4@1.1) 0 0 0 8(22.2)
T-DM1 (n = 31) 2(6.5) 132 0 0 0 309.7)

ILD interstitial lung disease, 7-DM 1 trastuzumab emtansine, 7-DXd trastuzumab deruxtecan

symptom of ILD/pneumonitis), cough, fever, or other res-
piratory symptoms, such as chest pain or tightness, asthe-
nia and fatigue [53, 54]. We would like to emphasise that
the patient should also be encouraged to call their treating
oncologist and immediately report symptoms suggestive of
ILD/pneumonitis.

In our experience, patients with respiratory symptoms
would often seek help from family doctors or acute care
units. Misdiagnosis and delays in initiating care may occur
if patients are triaged to units without T-DXd experience or
forewarned knowledge that the patient is on a therapy that
poses a high risk of ILD/pneumonitis. Thus, patients may
require strategies to help expedite the diagnosis of drug-
related ILD/pneumonitis. For instance, in Hong Kong,
health care professionals can add an alert in the electronic
medical system that their patients are on a treatment prone
to developing ILD/pneumonitis. In Singapore, national elec-
tronic medical records would have information regarding a
patient’s medical condition and cancer treatment. Further-
more, patients would have been educated by their oncologist
or oncology nurse to either return to the oncology clinic dur-
ing office hours or visit the emergency department if severe
symptoms occur after consultation hours. Patients may also
be provided an alert card (electronic or printed) document-
ing the medication used, and they should be encouraged
to present this card to the attending physician when they
encounter acute respiratory symptoms.

3.1.3 CT Scanning Frequency

Recommendation 3: Patients should undergo regular CT
scans of the thorax (standard or high-resolution non-con-
trast CT), but the frequency of CT assessments may have
to account for the median time of ILD/pneumonitis onset
(median [range] 5.6 (1.1-20.8) months) [47], reimburse-
ment, practicality, or accessibility.

2 For instance, 6-weekly CT scans may be considered for the first
6-12 months of T-DXd treatment given the known median time of
ILD/pneumonitis onset and clinical trial experience. If longer inter-
vals are chosen (9- or 12-weekly) other supplemental strategies to
monitor for ILD/pneumonitis are recommended.

A\ Adis

According to the common terminology criteria for
adverse events, symptomatic ILD/pneumonitis is classified
as Grade > 2 [57]. Grade 1 ILD/pneumonitis is asympto-
matic and may only be determined from radiological scans
[28, 53, 57]. At the same time, the US and EMA prescribing
information recommend the permanent discontinuation of
treatment upon confirmation of Grade > 2 ILD/pneumo-
nitis [55, 56]. Taken together, they present a particularly
unique challenge for patients on T-DXd. Because mild ILD/
pneumonitis is asymptomatic and severe ILD/pneumonitis
may necessitate the permanent discontinuation of T-DXd,
patients may require frequent CT scans to not only monitor
for this potential adverse event but also maximise treatment
benefits.

In clinical trials, CT scans of the chest, abdomen and
pelvis were performed every 6 weeks to assess treatment
response [25-27]. Outside of clinical trials, conducting such
frequent CT scans may be difficult owing to patient consid-
erations, such as inconvenience, financial costs and concerns
of radiation exposure [58—60]. Furthermore, in our opinion,
the heterogeneity of health care infrastructure in the Asia-
Pacific region may also impact the frequency of CT scans
for patients on T-DXd. In Taiwan, due to the reimbursement
regulations set by National Health Insurance, CT scans may
only be covered every 12 weeks. In Hong Kong, imaging
services are subject to the availability of resources, and
patients may need to pay out-of-pocket at private facilities
for additional CT scans. In Singapore, CT scans are readily
available for patients in both private and public health care
institutions, although out-of-pocket costs may be incurred
for some patients. For instance, private insurance may cover
the cost of CT scans, and government health care schemes
may provide additional coverage for those without private
insurance depending on eligibility, such as age and financial
means.

Given the absence of clinical data on the optimal CT
scanning frequency for patients on T-DXd, the oncolo-
gist selecting a CT scanning frequency may have to bal-
ance practicality and evidence from clinical trials. Hence,
performing CT scans (regular or high-resolution) every 6
weeks for patients receiving T-DXd could be considered if
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reimbursement is feasible, and patients accept the poten-
tial risks and inconveniences. Such a monitoring strategy
may be more pertinent for the first 6-12 months of treat-
ment with T-DXd given the median (range) time of onset
of ILD/pneumonitis of 5.6 (1.1-20.8) months [47]. How-
ever, recent evidence from the DESTINY-Breast03 trial has
demonstrated an increase in ILD/pneumonitis incidence with
longer follow-up and increased exposure [48]. Furthermore,
if 9- or 12-weekly CT scans are selected, supplementary or
adjunct investigations may be considered (see 3.1.5 Pulse
oximetry and exercise tolerance).

3.1.4 Chest X-Rays

The use of chest X-rays to monitor ILD/pneumonitis was
discussed by our expert panel. Compared with CT scans,
chest X-rays are affordable, widely accessible and have a
lower ionizing radiation risk [28, 61, 62]. However, there is
a dearth of clinical evidence on the specificity and sensitiv-
ity of chest X-rays for the detection of T-DXd-related ILD/
pneumonitis, particularly asymptomatic cases. Few studies
have demonstrated that chest X-rays may have the requisite
specificity and accuracy for the diagnosis of ILD/pneumo-
nitis [63, 64]. Nevertheless, the evaluation of chest X-rays
for ILD/pneumonitis may be challenging for non-pulmonol-
ogists [65, 66]. Serial chest X-rays can be useful for the
identification of lung abnormalities, such as diffuse reticu-
lonodular patterns or ground-glass opacities, and perhaps,
confirmation of progressive lung disease [66]. However,
repeated chest X-rays may not be applicable for patients
having lung metastasis and hence require regular CT scans
for the assessment of response.

3.1.5 Pulse Oximetry and Exercise Tolerance

Recommendation 4: Pulse oximetry or exertional pulse oxi-
metry walk tests may be performed at each visit to aug-
ment ILD/pneumonitis monitoring, although their sensitiv-
ity and specificity for the detection of ILD/pneumonitis are
unknown.

Pulse oximetry is a non-invasive and convenient option
to monitor ILD/pneumonitis [28, 29]. Oxygen desaturation
should prompt the suspicion of ILD/pneumonitis in patients
treated with T-DXd [28, 29]. However, hypoxemia can be
absent in patients with ILD/pneumonitis at rest, and thus,
exertional pulse oximetry walking test can be considered
[28, 29]. The 6-min walk test (6MWT) is a well-established
method to measure exercise tolerance and exercise-induced
desaturation in patients with various chronic lung diseases
[67]. However, GBMWT may not be feasible in routine clinical
practice given that it is time-consuming and requires a long

corridor; in that case, other tests like the 1-min sit-to-stand
tests may be more suitable [68].

Remote monitoring of patient-recorded pulse oximetry
might be an alternative approach to hospital-based moni-
toring of ILD/pneumonitis. An observational study demon-
strated the feasibility of daily recording of pulse oximetry,
as it showed high adherence in patients with ILD/pneumo-
nitis (82% maintained adherence to pulse oximetry on >
70% of study days) [69]. Furthermore, a systematic review
demonstrated that the use of pulse oximetry as a monitor-
ing tool for patients at home with COVID-19 helped guide
care escalation [70]. However, it must be acknowledged that
there are limited data on the sensitivity and specificity of
pulse oximetry and exercise tolerance tests in patients with
metastatic breast cancer; thus, these tests should not replace
regular CT scans for diagnosis or surveillance. Furthermore,
exertional tests might not be applicable in patients with poor
performance scores.

3.1.6 Pulmonary Function Tests

Recommendation 5: Baseline pulmonary function tests
(PFTs) prior to T-DXd treatment may not be recommended
for patients who appear to have normal lung function due to
resource burden, cross infection potential (i.e., severe acute
respiratory syndrome coronavirus 2 [SARS-CoV-2]) and
patient inconvenience.

Pulmonary function tests can provide accurate assessment
of a patient’s respiratory status [71]. For patients on T-DXd,
some physicians in the USA reportedly find it helpful to
measure the diffusing capacity of the lungs for carbon mon-
oxide (DLCO) in between CT/positron emission tomography
(PET) scans (e.g., every 3 months, alternating with scans)
[29]. It has been reported that reduced DLCO (< 80%) may
have a sensitivity of 83.6% and a specificity of 45.8% for
the early diagnosis of ILD in patients with inflammatory
rheumatic diseases [72]. On the other hand, this same study
reported that forced vital capacity (FVC) appeared to have
an opposite sensitivity and specificity when compared with
DLCO, with a sensitivity of 47.5% and specificity of 78.7%
[72]. Significant improvements in the diagnostic value of
DLCO were observed when combined with chest X-ray and
chest HRCT scans (sensitivity of 95.2% and specificity of
77.4%) [72]. With regard to drug-induced ILD, findings
from a meta-analysis did not support routine PFTs for the
early detection of drug-induced ILD/pneumonitis, although
most studies included in this review had a small sample size
and were focused on bleomycin- and amiodarone-related
ILD/pneumonitis [73]. Moreover, PFTs require access to
specialised equipment and skilled technicians; additionally,
they may be inconvenient to the patient [74, 75]. Further-
more, considering the coronavirus disease 2019 (COVID-
19) pandemic, patients and health care professionals may
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«Fig. 1 Graphical summary of the Asia-Pacific multidisciplinary panel
recommendations for the monitoring and management of T-DXd—
related adverse events in patients with metastatic breast cancer. *Signs
and symptoms of ILD/pneumonitis may include cough, dyspnoea,
fever and other new or worsening respiratory symptoms. “Junior doc-
tors and breast care nurses may also be included. “6-min walk test or
1-minute sit-to-stand tests. “Complete workup is recommended upon
signs and symptoms of anaemia. “Such as anaemia. ‘Such as echocar-
diography and other laboratory tests. 5-HT3 serotonin receptor antag-
onists CBC complete blood count, CT computed tomography, DEX
dexamethasone, G-CSF granulocyte colony-stimulating factor, HRCT
high-resolution computed tomography, /LD interstitial lung disease,
1V intravenous, LVEF left ventricular ejection fraction, NK/ neuro-
kinin 1 antagonists, P/ prescribing information, RBC red blood cell,
SpO, Oxygen saturation measured by pulse oximetry, 7-DXd trastu-
zumab deruxtecan

be at risk of being exposed to the virus during the tests [76,
77]. Given these considerations, baseline PFTs may not be
available or advisable for patients with metastatic breast can-
cer who are starting treatment with T-DXd. However, PFTs
could be used to monitor patients with pre-existing lung dis-
ease and to potentially help identify patients susceptible to
developing ILD/pneumonitis [28, 29, 53].

3.2 Diagnosis of ILD/Pneumonitis

Recommendation 6: In patients with incipient pul-
monary symptoms or abnormal radiological findings,
T-DXd—induced ILD/pneumonitis should be differentially
diagnosed from infective causes or other aetiologies with
consultations with at least one supporting specialist, such
as a pulmonologist, a radiologist, or an infectious disease
specialist.

Interstitial lung disease/pneumonitis must be considered
if the patient experiences the onset of new or worsening
pulmonary signs or symptoms or if there are radiographic
changes that are consistent with this adverse event [28, 29,
55, 56]. In accordance with current guidelines and prescrib-
ing information, if ILD/pneumonitis is suspected, T-DXd
treatment should be withheld until diagnostic confirmation
[28, 29, 55, 56]. Given that drug-induced ILD/pneumonitis
is a diagnosis of exclusion, further tests should be performed
to eliminate other causes, such as pneumonia, infections,
lung metastases and pulmonary embolisms [28, 29, 53].

Consulting a multidisciplinary team can improve diagnos-
tic confidence, and this is considered the gold standard for
ILD/pneumonitis diagnosis [78]. However, the use of formal
multidisciplinary teams for the adjudication of ILD/pneumo-
nitis may not be feasible or practical in some clinical settings
[78]. Nevertheless, given the benefits of collaborative deci-
sion making, particularly for a multifactorial adverse event
like ILD/pneumonitis [78], we recommend that the evalua-
tion of suspected cases of ILD/pneumonitis should include

at least an oncologist, a pulmonologist, a radiologist and an
infectious disease specialist.

3.2.1 High-Resolution CT

Recommendation 7: High-resolution chest CT should be the
principal tool for diagnosing ILD/pneumonitis.

The gold standard for diagnosing ILD/pneumonitis is
non-contrast high-resolution CT [28, 29, 53, 79]. The quality
of the images depends largely on the choice of scanning pro-
tocol, with the optimal slice thickness being < 1.5 mm (over-
lapping or contiguous slices) [79]. High-resolution CT scans
may not need to be repeated if a patient has already had a
regular CT thorax scan to assess the treatment response. If
the source images for the regular CT thorax scan are avail-
able, the radiologist could reconstruct these images into thin-
ner (high resolution) slices for review. Like other reports, we
have noticed various radiological patterns of ILD/pneumoni-
tis in patients treated with T-DXd, but more clinical data on
their frequency are warranted [28]. COVID-19 pneumonia
may present with a radiological pattern resembling drug-
related ILD/pneumonitis, and thus, SARS-CoV-2 infec-
tion should be considered when attempting to distinguish
T-DXd-related ILD/pneumonitis [28, 29]. Thus, high-res-
olution CT findings should be interpreted in the context of
potential infections and specialised tests, particularly when
radiological patterns are inconclusive [28, 29, 53].

3.2.2 Bronchoscopy, Bronchoalveolar Lavage (BAL)
and Other Tests

Recommendation 8: Bronchoscopy and BAL could be con-
sidered for patients who are febrile, experience atypical radi-
ographic patterns, or have severe ILD/pneumonitis requiring
hospitalisation despite steroid initiation.

The use of specialised examinations such as bronchos-
copy and BAL for the differential diagnosis of ILD/pneu-
monitis may vary across institutions and regions [80]. In our
experience, bronchoscopy and BAL could be used to exclude
infectious causes, particularly if the patient is febrile, is sus-
pected to have metastases or alveolar haemorrhage, or does
not present a typical radiological pattern of ILD/pneumo-
nitis on high-resolution CT scans [53, 81, 82]. Similar to
the European Society for Medical Oncology (ESMO) rec-
ommendations, we suggest that BAL can be considered for
individuals with a lack of improvement after the withdrawal
of the causative drug despite corticosteroid therapy [53].

Additional evaluations listed by guidelines include com-
plete blood count (CBC) with differential, PFTs (if severity
allows for testing), liver and kidney function and markers
for inflammation or infection [28, 29, 53]. Serum markers
associated with ILD/pneumonitis include Krebs von den
Lungen-6, pulmonary surfactant protein-A, and pulmonary
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Fig.2 Summary of the Asia-Pacific multidisciplinary panel recom-
mendations for the monitoring and management of T-DXd-related
ILD/pneumonitis. The Managing ILD/pneumonitis section of this fig-
ure has been adapted from Fig. 3 of Swain SM et al 2021 [28]. *Other
tests cited by guidelines and clinical trial protocol include blood cul-
ture and CBC, PFTs and pulse oximetry, arterial blood gases, PK
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analysis of blood sample (as clinically indicated and feasible) [28].
BAL bronchoalveolar lavage, CBC complete blood count, CMV cyto-
megalovirus, CT computed tomography, HRCT high-resolution com-
puted tomography, /LD interstitial lung disease, /V intravenous, MDT
multidisciplinary team, PFT pulmonary function test, PK pharma-
cokinetic, 7-DXd trastuzumab deruxtecan
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surfactant protein-D; however, their use in a clinical diag-
nostic setting may need to be validated [28, 53, 83, 84]. Lung
biopsies may seldom be needed and could be reserved for
the diagnosis of clinically and radiologically unclassifiable
ILD/pneumonitis when required [53].

3.3 Managing ILD/Pneumonitis

The management of ILD/pneumonitis has been detailed in
the prescribing information and guidelines for T-DXd [28,
29, 54-56]. Briefly, it is recommended that T-DXd should
be interrupted or permanently discontinued depending on
the severity of ILD/pneumonitis, and patients should receive
corticosteroids and supportive care to manage this adverse
event [28, 29, 54-56]. Proactive surveillance and manage-
ment of ILD/pneumonitis may have contributed to reducing
the risk of severe ILD/pneumonitis associated with T-DXd
[29, 46]. However, despite these measures, it has been noted
that Japanese patients appeared to have a higher incidence
of ILD/pneumonitis with T-DXd (22.2%) when compared
with other Asian populations (10.9%) and the overall popu-
lation (10.5%) in the DESTINY-Breast03 trial [50]. Pooled
analysis of the DESTINY trials has also demonstrated that
patients treated with T-DXd in Japan had a higher risk of
ILD/pneumonitis when compared with patients treated out-
side of Japan [46]. It is unclear whether this disparity is due
to differences in monitoring and management practices or
biological factors [46]. In this section, we will detail key
recommendations that might be appropriate to real-world
clinical practice in the Asia-Pacific region.

3.3.1 Grade 1 ILD/Pneumonitis

Recommendation 9: For Grade 1 ILD/pneumonitis, inter-
rupt T-DXd, consider initiating corticosteroids (e.g., > 0.5
mg/kg/day prednisolone or equivalent) to treat and prevent
the risk of progression, and start empiric anti-infectives if
infective aetiology is not entirely excluded.

If a patient has Grade 1 ILD/pneumonitis, T-DXd should
be withheld until the adverse event is fully resolved to Grade
0[28, 29, 54-56]. Prescribing information leaves the initia-
tion of systemic corticosteroids at the discretion of the health
care provider [55, 56]. According to Swain et al, experts
suggested that corticosteroids should be reserved for Grade
1 events that demonstrate extensive lung involvement or for
patients who are at increased risk for progression of ILD/
pneumonitis [28]. In our cumulative clinical experience, we
have tended to initiate systemic steroids for most, if not all,
instances of Grade 1 ILD/pneumonitis followed by a gradual
taper over at least 4 weeks. It remains to be seen whether
the initiation of corticosteroids for all Grade 1 events may
result in different outcomes to those who did not receive
this therapy. In our opinion, empiric anti-infectives may also

be added while commencing systemic corticosteroids [53].
This strategy might be useful in situations where infective
aetiology is not completely excluded, particularly if culture
results are pending.

Recommendations for the monitoring of patients with
Grade 1 ILD/pneumonitis have also been described in cur-
rent guidelines [28, 29, 54]. Monitoring for the onset of
clinical symptoms and performing pulse oximetry are rec-
ommended 2-7 days after the diagnosis of ILD/pneumo-
nitis, and follow-up CT scans (high-resolution or regular)
should be repeated within 2 weeks [28, 29, 53, 54]. Com-
puted tomography scans (high-resolution or regular) should
be used to monitor response after T-DXd treatment cessa-
tion and systemic corticosteroid initiation [28, 29, 53, 54].
Other tests like pulse oximetry and PFTs are also useful for
monitoring [28, 29, 53, 54].

Guidance on the resumption of T-DXd after the resolution
of Grade 1 ILD/pneumonitis are detailed in the prescription
information [55, 56]. Specifically, if the adverse event fully
resolves to Grade 0 by 28 days from onset, T-DXd can be
resumed at the same dose [55, 56]. If it takes more than 28
days to resolve, the dose should be reduced by one dose
level [55, 56].

3.3.2 Repeated Grade 1 ILD/Pneumonitis

Recommendation 10: For patients with a repeated incident
of Grade 1 ILD/pneumonitis, follow Grade 1 management
strategies: withholding T-DXd until resolution to Grade 0
and initiating systemic corticosteroids and/or empiric anti-
infectives. Trastuzumab deruxtecan rechallenge may require
an evaluation of factors such as response to T-DXd and eli-
gibility for other therapies.

Given the possibility that patients may receive multiple
cycles of T-DXd, we identified that patients might encounter
another Grade 1 event after the resolution of the initial event.
The frequency of repeated Grade 1 ILD/pneumonitis was
not documented in clinical trials, and there is no guidance
on how to manage such an event. In general, we suggest that
if a patient experiences another episode of Grade 1 event
after successful recovery from the initial Grade 1 event, the
management advice for a Grade 1 event in the prescription
information and section above can be followed (see Grade
1 ILD/pneumonitis section).

However, we suggest that certain factors may need to be
evaluated. For example, if a patient’s response to T-DXd and
ILD/pneumonitis is mild, we would consider rechallenging
with T-DXd but recommend more frequent monitoring. If a
patient has failed other treatments, then T-DXd may be con-
tinued at a reduced dose specified in the dose-modification
schedule of the prescribing information [55, 56]. On the
other hand, if other treatments are available or ILD/pneu-
monitis recovery is lengthy, cessation of T-DXd should be

A\ Adis



938

J.W.Y. Chiuetal.

considered. We acknowledge that these recommendations
are based on our clinical judgement and not from the pre-
scribing information, and as such, more data are required to
validate such a strategy.

3.3.3 Grade 2 and 3/4 ILD/Pneumonitis

Recommendation 11: For Grade > 2 ILD/pneumonitis, per-
manently discontinue T-DXd and promptly initiate systemic
steroids for > 14 days or until complete resolution of clinical
and chest CT findings, followed by a gradual taper over >
4 weeks.**

Trastuzumab deruxtecan should be discontinued perma-
nently upon the diagnosis of Grade >2 ILD/pneumonitis and
steroids should be promptly initiated and gradually tapered
over at least 4 weeks [28, 29, 54-56]. Similar to Grade 1
recommendations, starting an empiric antibiotic course
may be considered [53]. The prescribing information and
recently published guidelines have provided comprehensive
management strategies in the event of Grade >2 ILD/pneu-
monitis, and as such, are not elaborated further in this pub-
lication [28, 53—-56]. However, we would like to add that for
patients receiving high-dose systemic corticosteroids, par-
ticularly pulse steroids, Pneumocystis jirovecii pneumonia
prophylaxis should be considered and the patient should be
monitored for cytomegalovirus infection (e.g., CMV pp65
antigen) [85-87].

4 Nausea and Vomiting

Trastuzumab deruxtecan has been categorised as a moder-
ately emetogenic drug by the American Society of Clinical
Oncology (ASCO), but recently, the National Comprehen-
sive Cancer Network (NCCN) guidelines have reclassi-
fied this agent as having a high emetic risk [88, 89]. In the
DESTINY-BreastO1 trial, any grade nausea and vomiting
occurred in 77.7% and 45.7% of patients, respectively [11].
The incidence of these events was similar in the DESTINY-
Breast03 trial [48]. However, the proportion of patients with
any=grade nausea and vomiting was notably higher in the
T-DXd arm than in the trastuzumab emtansine (T-DM1) arm
(77% vs 30% and 52% vs 11%, respectively) [48]. When ana-
lysed by race, there appeared to be a slightly lower incidence

% e.g., 1 mg/kg prednisone or equivalent for Grade 2, or 500—1000
mg/day empirical high-dose methylprednisolone intravenous (IV) for
3 days followed by 1 mg/kg prednisone or equivalent for >14 days for
Grade 3/4.

4 While on high-dose systemic corticosteroids (particularly pulse
steroids), consider adding Prneumocystis jirovecii pneumonia prophy-
laxis (e.g., co-trimoxazole) and performing surveillance for CMV
(e.g., CMV pp65 antigen).
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of nausea and vomiting in Asian patients than in the overall
population (65.3% vs 72.8% and 42.9% vs 44.0%, respec-
tively; Table 3) [50]. Chemotherapy-induced nausea and
vomiting can compromise the compliance of patients [90]
and hence, should be proactively managed.

4.1 Prophylaxis with Antiemetics

Recommendation 12: Prophylaxis with serotonin (5-HT3)
receptor antagonists and dexamethasone (with or without
neurokinin-1 receptor antagonist) should be considered for
the management of nausea and vomiting associated with
T-DXd.

Based on our clinical experience and in line with current
guidelines as well as the EMA prescribing information, a
two- or three-drug regimen of 5-HT3 receptor antagonists
and dexamethasone with or without neurokinin-1 receptor
antagonist is a suitable option for most patients with met-
astatic breast cancer starting on the first cycle of T-DXd
[29, 54, 55, 91]. An Italian expert panel preferred the use of
palonosetron over other 5-HT3 receptor antagonists, such
as ondansetron, because of the longer half-life, patient con-
venience and potentially superior symptom control [91]. The
NCCN guidelines recommend a three-drug regimen but also
suggest the inclusion of olanzapine (5—10 mg) on Days 2,
3 and 4 for patients on highly emetic anticancer agents like
T-DXd [89].

Some patients may be more prone to nausea and vom-
iting from chemotherapies. These possible patient-related
risk factors include being female, having a history of nausea
and vomiting, morning sickness or anxiety, younger age and
low alcohol intake [92]. Expectancy of nausea and vomiting
after chemotherapies was another risk factor [92]. Thus, such
patients could start their first cycle of T-DXd with the addi-
tion of neurokinin-1 receptor antagonist, such as aprepitant,
to 5-HT?3 receptor antagonist and dexamethasone [54, 91].

4.2 Managing Suboptimal or Breakthrough Cases

Recommendation 13: Managing severe or breakthrough nau-
sea and vomiting may require the addition of neurokinin-1
receptor antagonists (and olanzapine, if indicated) to the
antiemetic regimen.

For patients with suboptimal control of nausea and vom-
iting after the first cycle of T-DXd, we suggest the addi-
tion of neurokinin-1 receptor antagonist if that patient is
on a two-drug regimen of 5-HT3 receptor antagonist and
dexamethasone [29, 54, 91]. Patients already on an escalated
three-drug regimen may need the addition of olanzapine on
Days 1-4 after each T-DXd cycle [29, 54, 91]. Olanzapine
has been shown to benefit patients who are highly prone to
this adverse event and to control delayed nausea and vomit-
ing (see section Managing Delayed Nausea) [29, 54]. Using
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Table 3 Most common drug-related adverse events in the DESTINY-Breast03 trial by overall population and Asian subgroup [50]

Event, n (%) Overall

Asian patients

T-DXd (n = 257)

T-DM1 (n = 261)

T-DXd (n = 147) T-DM1 (n = 159)

Any grade Grade >3 Anygrade Grade>3 Anygrade Grade>3 Anygrade Grade >3

Blood and lymphatic system disorders

Neutropenia® 110 (42.8) 49(19.1) 29(11.1) 8.1 70 (47.6) 36(24.5) 23(145) 8(5.0)

Anaemia® 78 (30.4)  15(5.8) 37(142) 1142 47(32.0) 12(8.2) 22(13.8) 6(3.8)

Thrombocytopenia® 64 (24.9) 18 (7.0) 135(51.7) 65(249) 49(33.3) 17(11.6) 103 (64.8) 55 (34.6)
Gastrointestinal disorders

Nausea 187 (72.8) 17 (6.6) 72 (27.6) 1(0.4) 96 (65.3) 6(4.1) 34(21.4) 1(0.6)

Vomiting 113 (44.0) 4(1.6) 15(5.7) 1(0.4) 63(429) 214 7(4.4) 1 (0.6)
General disorders

Fatigue? 115¢44.7) 13(5.1) 77 (29.5)  2(0.8) 63(429) 854 38(23.9) 1(0.6)
Skin and subcutaneous tissue disorders

Alopecia 93(36.2) 1(04) 6(2.3) 0 56(338.1) O 4(2.5) 0

ILD interstitial lung disease, 7-DM1 trastuzumab emtansine, 7-DXd trastuzumab deruxtecan

This category includes the preferred terms neutrophil count decreased and neutropenia [50]

5This category includes the preferred terms haemoglobin decreased, red blood cell count decreased, anaemia and haematocrit decreased [50]

“This category includes the preferred terms platelet count decreased and thrombocytopenia [50]

4This category includes the preferred terms fatigue, asthenia and malaise [50]

low-dose olanzapine (5 mg vs 10 mg) might balance its
benefits over the concerns of somnolence and could be cost
effective for patients in Asia receiving emetic regimens [93,
94]. From our experience, breakthrough cases of nausea and
vomiting have been reported while on trial. Therefore, we
recommend the provision of as-needed medication including
metoclopramide or transdermal granisetron patches for the
control of breakthrough symptoms [91, 95].

4.3 Managing Delayed Nausea

Recommendation 14: Low-dose olanzapine (5 mg) could
be offered to patients who experience delayed nausea, but
treatment duration might need to be proactively optimised
to curtail side effects.

Delayed nausea is a particularly challenging adverse
event to manage [96]. Although its incidence may not have
been reported in clinical trials, we have encountered a few
cases where delayed nausea posed an issue for patients on
T-DXd. From our experience and in line with recommen-
dations, olanzapine (5 mg) may benefit patients for whom
delayed nausea is a concern [29, 54].

Recommendation 15: For patients with acceptable emesis
control, consider either providing dexamethasone for 1 day
(on day of treatment) or omitting it.

Experts from Italy have highlighted that dexamethasone
plays a critical role in controlling delayed nausea, and thus,
recommended 4 mg of dexamethasone from Day 2 to Day

3 for patients who did not experience nausea after the first
cycle and after each cycle for some patients without risk
factors for nausea and vomiting [91]. However, steroid use
is associated with undesirable side effects [97]. Thus, if
patients do not suffer from this side effect while on other
powerful antiemetic agents, treating oncologists can con-
sider reducing dexamethasone to 1 day on the day of chemo-
therapy or omitting this drug altogether. Nevertheless, we
acknowledge that there is no clinical evidence examining
the efficacy of steroid-sparing regimens for the control of
T-DXd-related nausea and vomiting.

4.4 Dose Modification

We recommend that nausea and vomiting control should
be optimised as best as possible prior to considering dose
modifications as suggested in the prescribing information of
T-DXd [54-56, 91].

5 Haematological Toxicities

Based on our experience in trials and real-world practice,
we found that haematological toxicities, such as neutrope-
nia and anaemia, were common among patients on T-DXd.
In the DESTINY-BreastO1 trial, all-grade neutropenia and
anaemia occurred in 34.8% and 29.9% of patients receiving
T-DXd, respectively [11]. In the DESTINY-Breast03 trial,
the incidence of any grade neutropenia and anaemia were

A\ Adis



940

J.W.Y. Chiuetal.

much higher in patients on T-DXd than those on T-DM1
(31% vs 11% and 37% vs 20%, respectively) [48]. Grade >
3 neutropenia and anaemia were generally more frequent
with T-DXd than with T-DM1 (16% vs 3% and 9% vs 7%,
respectively) [48]. Thrombocytopenia was associated with
T-DXd but the incidence was generally lower than that with
T-DM1 (any grade: 25% vs 44%; grade > 3: 8% vs 20%,
respectively) [48]. When analysed per subgroup, neutropenia
(any grade: 47.6% vs 42.8%; grade > 3: 24.5% vs 19.1%),
anaemia (any grade: 32.0% vs 30.4%; grade > 3: 8.2% vs
5.8%), and thrombocytopenia (any grade: 33.3% vs 24.9%;
grade > 3: 11.6% vs 7.0%) were slightly higher in Asian
patients than in the overall population receiving T-DXd
(Table 3) [50].

5.1 Neutropenia

5.1.1 Primary Granulocyte Colony-Stimulating Factor
(G-CSF) Prophylaxis

Recommendation 16: Primary granulocyte colony-stimulat-
ing factor

G-CSF prophylaxis may not be necessary for most patients
commencing T-DXd, but risk factors including the number
of prior lines of therapy, history of neutropenia and febrile
neutropenia may need to be considered.

American Society of Clinical Oncology (ASCO) and
ESMO guidelines recommend the prophylactic use of G-CSFs
if the risk of febrile neutropenia is 20% or higher [98, 99].
Based on the DESTINY trials, however, the incidence of
febrile neutropenia was generally low (DESTINY-BreastO1:
1.6%; DESTINY-Breast04: 0.3%) [11, 13]. In our clinical
experience, we did not routinely initiate primary prophylaxis
with G-CSFs in patients starting T-DXd. However, we recog-
nise that certain patient populations may benefit from primary
G-CSF prophylaxis. Patient-specific risk factors may include
older age (aged > 65 years), advanced-disease stage, and
febrile neutropenia occurrence with previous chemotherapy
[100].

5.1.2 Dose Modification and Secondary Prophylaxis
with G-CSF

Recommendation 17: Secondary G-CSF prophylaxis to pre-
vent cycle delays or dose reduction could be considered for
patients who have experienced recurring Grade 3 neutropenia.

Dose delay and/or reduction are the recommended strat-
egies for the management of severe neutropenia (Grade >
3) [55, 56]. However, it is unclear to what extent these dose
modifications can impact clinical outcomes, and prescribing
information and clinical trial protocols lack guidance on how
G-CSFs might be integrated into the management of neutro-
penia [25-27, 55, 56].
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Secondary prophylaxis with G-CSF is a guideline-recom-
mended strategy to prevent recurrent neutropenia [98, 99].
Maintaining dose intensity can potentially maximise the clini-
cal benefits of anti-cancer therapy [98, 99, 101]. Hence, similar
to the recommendations by Bardia and colleagues from the
USA, the administration of short-acting G-CSF for 2—-3 days to
elevate the white blood cell may allow the patient to continue
T-DXd without delays [29]. Clinical experience suggested that
some patients would need a prolonged course of daily G-CSF
for a week to maintain an optimal white cell count level. Alter-
natively, long-acting G-CSF, such as pegfilgrastim, given on
Day 2 could be considered [29]. Like Bardia and colleagues,
we acknowledge that patients with poor bone marrow counts
may not respond adequately to G-CSF and should be managed
through a dose delay and/or reduction [29].

5.2 Anaemia
5.2.1 Essential Tests for Anaemia

Recommendation 18: Complete blood count with differential
may be considered at each visit to screen for anaemia, and a
complete workup is recommended upon signs and symptoms
of anaemia.

We recommend that a CBC with differential to monitor
for anaemia should be performed during treatment. If the
cause of anaemia is unclear, a workup that includes the iron
profile, vitamin B12 and folate levels and excluding gastro-
intestinal tract bleeding should be considered to help select
an appropriate anaemia management plan [102-105].

5.2.2 Dose Modification, Iron Therapy and Blood
Transfusions

Recommendation 19: Dose delay and/or reduction are rec-
ommended for managing Grade > 3 anaemia, and iron ther-
apy (oral or intravenous [IV]) or blood transfusions should
be considered, if clinically indicated.

According to clinical trial protocols, dose modifications
and blood transfusions were recommended as the key strat-
egies for managing T-DXd-related anaemia [25-27]. For
Grade 3 or 4 anaemia (haemoglobin < 8.0 g/dL), T-DXd
should be interrupted until it is resolved to Grade 2 or lower
[25-27]. For Grade 4 events, dose can be reduced by one
level in subsequent cycles [25-27]. Blood transfusions have
been indicated for those who experienced Grade 3 or worse
anaemia [25-27]. The impact of maintaining dose intensity
while providing support through red blood cell transfusions
are unclear, thus this approach needs to be balanced against
potential transfusion-related complications [106, 107]. Oral
or IV iron therapy has also been recommended by guidelines
from ASCO, ESMO and NCCN [104, 105, 108], but the
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route chosen may depend upon several factors such as the
onset and grade of anaemia, extent of iron deficiency, likeli-
hood of oral absorption due to the presence of gastrointes-
tinal comorbidities and potential for drug—drug interactions
[106, 107].

5.2.3 Erythropoiesis Stimulating Agents (ESAs)

Guidelines from ASCO, ESMO and NCCN have suggested
that ESAs may be offered to patients with chemotherapy-
associated anaemia whose treatment is not curative and who
have haemoglobin levels of less than 10 g/dL [104, 105,
108]. By increasing haemoglobin concentrations to the low-
est acceptable levels, ESAs can reduce the need for trans-
fusions and, thus, could be useful in patients who require
frequent red blood cell transfusions [104, 107]. However,
clinicians are advised to weigh the risk of thromboembo-
lisms associated with ESAs [104, 108]. In fact, most mem-
bers of the Asia-Pacific multidisciplinary panel do not use
ESAs for the management of anaemia caused by anti-cancer
therapy, but we acknowledge that other oncologists may
require them in certain cases.

5.3 Thrombocytopenia

5.3.1 Dose Modification, Platelet Transfusion and Novel
Agents

Recommendation 20: Dose delay and/or reduction are rec-
ommended for managing Grade > 3 thrombocytopenia, and
supportive platelet transfusion should be considered, if clini-
cally indicated.

Prescribing information recommends the delay of T-DXd
for Grade 3 thrombocytopenia (platelet count < 50-25 X
10°/L) until its resolution to Grade 1 or lower [56]. The man-
agement of Grade 4 thrombocytopenia is similar but requires
dose reduction by one level [56]. Although not described in
the prescribing information, the NCCN and ASCO guide-
lines recommend the use of platelet transfusion for chem-
otherapy-induced thrombocytopenia (CIT) according to
clinical indication [105, 109]. However, platelet transfusions
may cause infusion-related complications and could be used
when maintaining dose intensity is vital for response [110].

Evidence suggests that thrombopoietin receptor agonists
(TPO-RAs) such as romiplostim and eltrombopag are effec-
tive in alleviating CIT [111, 112]. In Hong Kong, TPO-RAs
have not been approved for CIT but is occasionally used if
patients can afford the treatment. It is unknown whether such
agents confer an overall benefit to patients on T-DXd.

6 Fatigue

In our experience, fatigue was a common complaint in
patients on T-DXd. In the DESTINY-BreastO1 trial, fatigue
was observed in 49.5% of participants, with 6% recording
Grade 3 in severity [11]. A similar proportion of patients
(31%) experienced this side effect in the DESTINY-Breast03
trial, with 6% reporting Grade > 3 [48]. Notably, fatigue was
much lower with T-DM1 (any grade: 20%; Grade > 3: <
1%) [48]. When analysed per subgroup of patients receiving
T-DXd, there appeared to be no difference in the incidence
of fatigue in Asian patients compared to the overall popula-
tion (all grades: 42.9% vs 44.7%; Grade > 3: 5.4% versus
5.1%, respectively; Table 3) [50].

6.1 Fatigue Management

Recommendation 21: Health care professionals should be
vigilant for treatable causes of fatigue (e.g., anaemia). They
can encourage patients to use support groups and prac-
tice low-intensity exercises, as well as empower patients’
caregivers.

The management of fatigue may be complicated owing to
its underestimation by both patients and physicians and the
lack of universally effective strategies [113]. Nonetheless,
we advocate that it should be an important aspect of care
while patients are on T-DXd.

Patients with cancer can have numerous reasons for fatigue
[113-115]. Discerning the provenance of this complaint is
important. For instance, supportive blood transfusion can
improve fatigue related to anaemia [113]. Moreover, patients
should be educated about this side effect before treatment and
be reassured that it could be manageable [116, 117]. Non-
pharmacological approaches, such as support groups, have
been associated with a reduction in cancer-related fatigue
[117, 118]. Low-intensity exercise like Tai Chi and Qi Gong
are effective in alleviating fatigue while on chemotherapy
[119, 120] and is generally accepted in Asian cultures. For
patients with impaired mobility, meditation has been shown
to improve the quality of life in patients with metastatic breast
cancer on chemotherapy [121]. Empowering caregivers may
also help alleviate cancer-related fatigue [117].

7 Alopecia

Although T-DXd and T-DM1 are both anti-HER2 ADCs,
the incidence of alopecia appeared to be more frequent
with T-DXd than with T-DMI1. Indeed, the DESTINY-
Breast03 trial demonstrated that alopecia was more com-
mon in patients on T-DXd than those on T-DM1 (40% vs
3%, respectively) [48]. Furthermore, the DESTINY-BreastO1
and DESTINY-Breast04 trials reported similar incidences
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of alopecia with T-DXd [11, 13]. Overall, the frequency
of alopecia was comparable between Asian patients and
the overall population receiving T-DXd (38.1% vs 36.2%,
respectively; Table 3) [50].

7.1 Alopecia Management

Recommendation 22: To increase treatment acceptance,
patients should be made aware of the risk of alopecia prior
to starting T-DXd.

While alopecia rarely represents a serious medical con-
cern, the psychological impact of this side effect could be
overwhelming [122]. Thus, prior to treatment, we recom-
mend that patients should be made aware of the risk of
alopecia with T-DXd, as psychological preparedness may
increase acceptance [123]. In our experience, patients can
be encouraged to keep their hair short, be provided with styl-
ing techniques like the use of hats or scarfs and be provided
advice on where to find high-quality wigs.

Recommendation 23: Scalp cooling could be considered
but its efficacy in patients on T-DXd is unknown.

Scalp cooling has been shown to reduce hair loss caused
by chemotherapies like taxanes [124]. However, this device
can cause headaches, nausea and vomiting and scalp and
neck pain [125]. In our experience, Asian cultures believe
that wearing a chilled cap could induce “Tou Feng,” liter-
ally meaning “wind in the head,” which could potentially
reduce the acceptance of this technique. Most importantly,
it is unclear whether scalp cooling could prevent hair loss in
patients treated with T-DXd. In our experience, scalp cool-
ing is only available in private practice with additional cost,
and as such, would not be accessible or recommended to
patients.

8 Cardiac Toxicities

Similar to other HER2-targeted therapies, T-DXd is associ-
ated with a risk of left-ventricular (LV) dysfunction [55,
56, 126]. In the DESTINY-BreastO1 trial, LVEF decrease
occurred in 1.6% of patients and all were asymptomatic
[11]. There were no events of cardiac failure associated with
the LVEF decrease [11]. In the DESTINY-Breast03 trial,
a decrease in ejection fraction was reported in 6 patients
(2.3%) and 1 patient (0.4%) in the T-DXd and T-DM1
groups, respectively [12]. In the DESTINY-Breast04 trial,
LV dysfunction was observed in 17 patients (4.6%) [13].

8.1 Monitoring
Recommendation 24: European Society of Cardiology (ESC)

guidelines recommend that patients on anti-HER2 therapy
should have an echocardiograph at baseline, which should
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be repeated every 3 months during the first year [127]. How-
ever, for asymptomatic and low-risk patients (i.e., without
hypertension, borderline low LVEF, or received anthracy-
clines), surveillance can be reduced to every 6 months dur-
ing future treatment. In high-risk patients, more frequent
echocardiography and cardio-biomarkers may be considered.
Cardiac magnetic resonance imaging should be considered
when echocardiography is unavailable or non-diagnostic.

As anti-HER?2 therapies can cause cardiac toxicities, we
recommend that cardiac function should be evaluated at
baseline and during T-DXd treatment [55, 56]. According
to guidelines, the recommended frequency for monitoring
cardiac toxicities with T-DXd was every 3 months [128,
129]. However, the incidence of cardiac adverse events is
generally low (1.6-4.6%) [11-13]. Thus, in asymptomatic,
patients without history or recent LVEF decreases, being
low risk, clinicians may extend surveillance cardiac imaging
to 6-monthly intervals [29, 130]. Such an approach would
also be applicable in resource-limited settings. On the other
hand, routine echocardiography every 3 months should be
considered if patients have had prior exposure to anthracy-
clines or are at high risk because of concomitant hyperten-
sion or have borderline low LVEF [130]. According to the
2022 ESC guidelines, cardiac magnetic resonance imaging
should be considered when echocardiography is unavailable
or non-diagnostic [127]. Nevertheless, oncologists should
be vigilant for cardiac symptoms and repeat cardiac func-
tion tests if the patient becomes symptomatic. Laboratory
tests for troponin might also be useful for monitoring cardiac
toxicities with anti-HER?2 therapies, particularly in doubtful
cases [128, 129]. Prescribing information has detailed rec-
ommendations on managing LVEF decrease associated with
T-DXd [55, 56]. Additionally, referral to cardiac specialists
may be considered at the discretion of the oncologist.

9 Discussion

Trastuzumab deruxtecan has the potential to markedly
improve the outcomes of patients with HER2-positive met-
astatic breast cancer and a new group of patients who are
now classified to be HER2-low. To maximise the benefits of
this treatment, proactive monitoring and management of side
effects with T-DXd will be required. As T-DXd advances
from clinical trials to real-world practice, it is imperative to
educate health care professionals on the effective manage-
ment of its adverse events. Our goal with this publication
is to leverage our clinical trial experience with this agent
and provide practical recommendations on the monitoring
and management of T-DXd-related adverse events in the
context of Asia-Pacific health care practice, and our recom-
mendations are summarised in Figs. 1 and 2. Since these
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recommendations are mainly based on expert consensus, we
acknowledge that there are many aspects that require valida-
tion and confirmation with clinical trials.

9.1 ILD/Pneumonitis

While T-DXd-related ILD/pneumonitis has emerged as an
important safety concern, clinical trials have demonstrated
that proactive monitoring and management can mitigate its
risk [29, 46]. Through our discussions, we uncovered that
health care systems in the Asia-Pacific region may impose
limitations in the frequent use of CT scan monitoring. With
constraints in CT scan use across the region, studies com-
paring the sensitivity and specificity of rapid and affordable
techniques such as chest X-rays, pulse oximetry and PFTs
are required. Novel technologies leveraging machine learn-
ing and artificial intelligence for the diagnosis of ILD/pneu-
monitis from radiological scans might be a much-needed
tool for monitoring [131]. Perhaps at a more fundamental
level, knowledge of the mechanism of how T-DXd induces
lung damage in patients with metastatic breast cancer is
urgently required. A study conducted in cynomolgus mon-
keys suggested that T-DXd-related ILD/pneumonitis might
be due to the involvement of alveolar macrophages [132].
We believe that there may be a need to address a subpopu-
lation of patients for whom steroids are contraindicated or
for cases where ILD/pneumonitis does not respond to ster-
oids. Some forms of ILD/pneumonitis, such as unclassifiable
idiopathic interstitial pneumonia and interstitial pneumonia
with autoimmune features, may be associated with poor
response to steroids [133]. Steroid-refractory ILD/pneumo-
nitis might also be common with immune-checkpoint inhibi-
tors, but its incidence in patients on T-DXd is unclear [134].

9.2 Adverse Events in Asian and Other Patient
Populations

Evidence has started to uncover that biological variables like
race may affect drug efficacy and safety profile [135]. How-
ever, based on the results presented in the manuscript, there
appeared to be no major differences in the adverse event
profile between Asian patients and the overall population in
the DESTINY-Breast03 trial [50]. A notable exception might
be an increased incidence of ILD/pneumonitis in Japanese
patients when compared with Asian patients and overall
population [50]. Studies have demonstrated that Japanese
patients may have a slightly reduced rate of T-DXd clearance
[136]. Furthermore, an exposure—safety analysis uncovered
a higher rate of safety concerns, such as discontinuations
and dose delays due to adverse events, in Japanese patients
than in non-Asian patients [136, 137]. On the other hand, it
is possible that the increased toxicity of T-DXd in Japanese

patients when compared with other populations may be
attributed to the differences in clinical practices, such as
proactive patient monitoring [28].

9.3 Balancing Dose Modification and Managing
Other Adverse Events

During our discussions, we noted that the clinical deci-
sions on opting for dose modification (delay or reduction)
or to treat adverse events like neutropenia and anaemia
may require additional evidence. In particular, knowledge
of the clinical outcomes in patients who experienced dose
reductions to control such adverse events might help oncolo-
gists make more informed decisions on the management of
adverse events.

9.4 Strengths and Limitations

We believe that the key strength of this publication is that
it strives to provide recommendations that are timely and
applicable to real-world practice. Moreover, the methods
used to develop these recommendations, particularly, the
pre-meeting survey and live video meeting, may have ena-
bled us to discuss the challenges with the monitoring and
management of T-DXd-related adverse events and their
potential solutions in more depth than a traditional expert
consensus panels. Nonetheless, it must be stressed that these
recommendations are mostly based on our clinical experi-
ence and, thus, will require further validation through post-
marketing trials. Furthermore, despite the diversity of our
expert panel, we acknowledge that recommendations might
not be applicable to other countries in the Asia-Pacific
region. Finally, the clinical utility of these recommendations
may have been even more relevant if we had investigated
rates of adverse events in the Asian population enrolled in
other DESTINY trials, although subgroup analyses were not
available as of this writing.

10 Conclusion

The outcomes from the DESTINY-Breast trials are practice
changing. As T-DXd advances from clinical trials to real-
world practice, clinicians may have questions on how best to
balance its benefits with side effects in a practical manner.
To address this emerging unmet need, we have developed
recommendations for real-world practice using published
guidelines and our own clinical experience with T-DXd. In
this manuscript, we hope to provide practical suggestions on
the management of ILD/pneumonitis, nausea and vomiting,
haematological toxicities such as neutropenia, anaemia and
thrombocytopenia, fatigue, alopecia and LVEF decrease. In
essence, proactive monitoring and management are key to
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maximising the benefits conferred by T-DXd for patients
with HER2-positive or HER2-low metastatic breast cancer.
Future research is required to uncover risk factors for adverse
events such as ILD/pneumonitis, new tools for monitoring
and diagnosing ILD/pneumonitis and advances in supportive
care for the management of fatigue and alopecia.
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