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Abstract

Trastuzumab deruxtecan (T-DXd) is a novel antibody-drug-conjugate (ADC), primarily used in the treatment of HER2-
positive breast cancer. This study aimed to conduct a systematic review to evaluate the efficacy and safety of T-DXd in
treating breast cancer, based on clinical trials. A systematic search of the literature was conducted to identify clinical
trials investigating the efficacy and safety of T-DXd in breast cancer. Clinical trials of any phase were included. Outcome
measures were any adverse events and survival. Meta-analysis was conducted where possible. Pooled prevalence
for each adverse event of any grade and grade 3 or greater were estimated. Progression-free survival (PFS), overall
survival (OS) and objective response rates (ORRs) were also reported to evaluate the efficacy of T-DXd in breast cancer.
A total of 1593 patients from 6 clinical trials were included. Common adverse events of any grade were nausea, anemia,
neutropenia, vomiting, fatigue, constipation and diarrhea, occurring in greater than 30% of cases. In terms of adverse
events of grade 3 or more, only anemia and neutropenia occurred at a relatively high rate. Median PFS ranged from
11.1 to 22.1 months. There was evidence of a benefit of T-DXd compared to controls in terms of both PFS (OR: 0.38;
95% CI: 0.32, 0.45) and OS (OR: 0.61; 95% CI: 0.48, 0.78). ORRs ranged from 37% to 79.9%. The present systematic
review shows evidence that T-DXd is a safe and effective agent in the treatment of breast cancer based on currently
available data. The most common adverse events affected the blood, lymphatic and gastrointestinal systems. Interstitial
lung disease (ILD) is a notable and potentially serious adverse event.
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Introduction

Human epidermal growth factor receptor 2 (HER2) is over-
expressed in approximately 20% of all breast cancers. HER2-
positive breast cancer is associated with an aggressive phenotype
and patients historically had poor outcomes. However, the intro-
duction of HER2-targeted therapies has dramatically improved
treatment outcomes in these patients.” The current standard of

'Department of Molecular Medicine, Medical Oncology Lab, Royal College of
Surgeons in Ireland (RCSI) University of Medicine and Health Sciences, Dublin,
Ireland

2Department of Surgery, RCSI University of Medicine and Health Sciences, Dublin,
Ireland

3Departmem of Surgery, Bons Secours Hospital, Dublin, Ireland

“4Data Science Centre, RCSI University of Medicine and Health Sciences, Dublin,
Ireland

Submitted: Jan 4, 2023; Revised: Sep 3, 2023; Accepted: Sep 7, 2023; Epub: 11
September 2023

Address for correspondence: Gavin P. Dowling, MB, BCh, BAO, Department of Molec-
ular Medicine, Medical Oncology Lab, Royal College of Surgeons in Ireland (RCSI)
University of Medicine and Health Sciences, 123 St Stephen’s Green, D09 YD60
Dublin, Ireland.

E-mail contact: gavindowling@rcsi.com
1526:8209/5 - see front matter © 2023 The Author(s). Published by Elsevier Inc.
This is  an open  access aride under the  CC BY license

(http:/ /creativecommons.org/licenses /by /4.0/)
https:/ /doi.org/10.1016/j.clbc.2023.09.005

care for patients diagnosed with metastatic HER2-positive breast
cancer is dual HER2-blockade with trastuzumab and pertuzumab
in combination with chemotherapy, based on results from the
CLEOPATRA study.” Treatment with the antibody-drug conju-
gate (ADC), trastuzumab emtansine (T-DM1), was previously the
standard second-line therapy, as evidenced by the EMILIA trial.’
Trastuzumab deruxtecan (T-DXd) is an ADC which is composed
of 3 parts: a monoclonal antibody targeting HER2, a cleavable
tetrapeptide-based linker, and a cytotoxic payload.® The antibody
is a human monoclonal IgG1, with the same amino acid sequence
as trastuzumab.” The linker, which is stable in plasma, is cleaved
by lysosomal cathepsins once in the cell, causing the release of the
cytotoxic drug. The cytotoxic payload is a topoisomerase I inhibitor,
deruxtecan, which works by forming a stable complex with DNA
topoisomerase [ and induces DNA damage.® The drug-to-antibody
ratio of T-DXd is 8, which is significantly higher than other ADCs.?
Recent clinical trial results show evidence that T-DXd is an effec-
tive therapy in HER2-positive and HER2-low breast cancer. This
systematic review focuses on the published clinical trials of T-DXd
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Figure 1 PRISMA flow diagram detailing search and trial selection process.
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treatment in breast cancer and aims to review the efficacy and safety
data currently available.

Methods

This systematic review and meta-analysis was reported in accor-
dance with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines. All authors contributed to formulat-
ing the study protocol and it was then registered with the Inter-
national Prospective Register of Systematic Reviews (PROSPERO
Registration ID: CRD42022364161).

Search Strategy

An electronic search was performed of the PubMed Medline,
EMBASE and Scopus databases on 14 September 2022 for relevant
studies that would be suitable for inclusion in this meta-analysis.
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Search terms included “trastuzumab deruxtecan/ trastuzumab-
deruxtecan,” “T-DXd” or “DS-8201a” and “breast cancer,” which
were linked with Boolean operators, “AND” and “OR.” Included
studies were limited to clinical trials published in the English
language and were not restricted by year of publication. The search
was focused on articles conducting clinical trials on patients with
breast cancer.

Inclusion and Exclusion Criteria

Studies meeting the following inclusion criteria were included:
(1) any phase clinical trial evaluating the efficacy and safety of T-
DXd whether they had control groups or not; (2) patients in the
clinical trials were pathologically confirmed to have breast cancer.
Studies meeting any of the following exclusion criteria were excluded
from this meta-analysis: (1) in the form of laboratory articles, meta-
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Table1  Basic Information of Eligible Trials

First Author Year of Phase Pathology
Publication
Modi 2019 Il HER2-positive metastatic
breast cancer
Tamura 2019 | HER2-positive advanced/
metastatic breast cancer
Modi 2020 | Advanced/ metastatic
HER?2-low-expressing
breast cancer
Cortés 2022 Il HER2-positive metastatic
breast cancer
Modi 2022 Il HER2-low metastatic
breast cancer
Bartsch 2022 Il HER2-positive metastatic
breast cancer with brain
metastases

Study Design | Treatment Dose Number of
(mg/kg) Patients
Single-arm trial T-DXd 540r6.40r74 184
Single-arm trial T-DXd 54 0r6.4 259
Single-arm trial T-DXd 540r6.4 54
Randomized T-DXd 54 524 (261, 263)
controlled trial
T-DM1
Randomized T-DXd 54 557 (373, 184)
controlled trial
Physicians
choice of therapy
Single-arm trial T-DXd 54 15

Abbreviations: T-DXd = trastuzumab deruxtecan; T-DM1 = trastuzumab emtansine.

analysis, review articles or letters; (2) using other treatment strategies
without using T-DXd alone; (3) not in English.

Selection Process

The literature search was performed by 2 independent reviewers
(G.PD.) and (G.R.D) using the previously discussed predesigned
search strategy. All duplicate studies were manually removed, before
titles and abstracts were screened, and studies considered appropri-
ate had their full text reviewed. Retrieved studies were reviewed
to ensure inclusion criteria was met. In cases of discrepancies of
opinion, a third author was asked to arbitrate (S.K).

Data Extraction and Quality Assessment

The following data was extracted from all eligible articles: (1) first
author name, (2) year of publication (3) study design, (4) number
of participants, (5) treatment received (6) study phase, (7) type
and number of adverse events, numbers of all grade and grade >3
adverse events, (8) survival outcomes for progression-free survival
(PFS) and overall survival (OS), (9) odds ratios (ORs) for PFS and
OS. An adaptation of the Newcastle-Ottawa Scale was used to assess

the risk of bias of the included studies. %!

Statistical Analysis

The total number of participants and the number of adverse
events were extracted for each arm in each included study. Random
effects meta-analyses were undertaken to estimate summary
estimates of the odds of each adverse event (, constipation, diarrhea,
fatigue, interstitial lung disease (ILD) nausea, neutropenia and
vomiting) of any grade and grade >3 in the intervention vs the
control group. For single arm trials, where possible, random effect
meta-analyses were conducted to estimate the pooled prevalence for
each adverse event (anemia, constipation, diarrhea, fatigue, ILD,
nausea, neutropenia, and vomiting) of any grade and grade >3.

The P value was identified in order to measure the overall varia-
tion due to heterogeneity across the different prevalence rates, where
30% to 60% denotes moderate, 50% to 90% substantial, and
75% to 100% considerable heterogeneity.'>'? All analyses were
performed using Review Manager (RevMan) version 5.4 (Nordic
Cochrane Centre, Copenhagen, Denmark) and Stata version 17 (Stata-
Corp. 2021. Stata Statistical Software: Release 17. College Station, TX:
StataCorp LLC.)

Results
Search Results

A total of 612 potentially relevant articles were searched
in PubMed Medline, EMBASE and Scopus in October 2022
(Figure 1). After reviewing the titles and abstracts, 600 articles were
excluded. After reading the full texts of the remaining articles, 6
articles were finally included.>'#¢
Included Studies and Participants

A total of 6 trials with 1593 participants were included (Table 1).
Studies included 2 phase I trials, 2 single-arm phase II trials and
2 phases III randomized-controlled trials. With regards to the
controlled trials, Cortés et al. compared T-DXd with T-DM1, and
Modi et al. compared T-DXd with the physician’s choice of therapy,
both in terms of adverse events and efficacy.

A total of 1593 patients (T-DXd: 1146; control: 447) across
6 articles were included. Two trials (T-DXd: 634; control: 447)
compared T-DXd with other agents. The others (n = 512) received
single T-DXd for therapy.

All studies were judged to be at
(Supplemental Table 1).

risk of bias

low

Safety Analysis
All included articles reported adverse events. Adverse events
were graded according to the National Cancer Institute Common
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Figure 2 Prevalence of any grade adverse event rates in single-arm trials.

Any grade
%
Study ES (95% Cl) Weight  n N
Anaemia
Modi 2019 —— 0.30(0.23, 0.37) 38.49 55 184
Tamura 2019 —— 0.39 (0.30, 0.49) 32.01 45 115
Modi 2020 ———— 0.39 (0.26, 0.53) 21.29 21 54
Bartsch 2022 0.53 (0.27, 0.79) 8.20 8 15
Subtotal (12 = 45.16%, p = 0.14) - 0.36 (0.29, 0.44) 100.00
Constipation
Modi 2019 —— 0.36 (0.29, 0.43) 49.86 66 184
Tamura 2019 —— 0.37 (0.28, 0.46) 31.22 42 115
Modi 2020 —— 0.39 (0.26, 0.53) 14.73 21 54
Bartsch 2022 . 4 0.40 (0.16, 0.68) 4.19 6 15
Subtotal ("2 = 0.00%, p = 0.96) L] 0.36 (0.32, 0.42) 100.00
Diarrhea
Modi 2019 —— 0.29 (0.23, 0.36) 37.36 54 184
Tamura 2019 —— 0.37 (0.29, 0.47) 31.78 43 115
Modi 2020 —— 0.46 (0.33, 0.60) 21.97 25 54
Bartsch 2022 L . 0.40 (0.16, 0.68) 8.89 6 15
Subtotal (12 =50.35%, p =0.11) o 0.36 (0.28, 0.44) 100.00
Fatigue
Modi 2019 —— 0.49 (0.42, 0.57) 33.34 91 184
Tamura 2019 —— 0.44 (0.35, 0.54) 30.43 51 115
Modi 2020 —e 0.37 (0.24,0.51) 2411 20 54
Bartsch 2022 ¢ 0.80 (0.52, 0.96) 1212 12 15
Subtotal (12 = 68.78%, p = 0.02) o 0.49 (0.38, 0.59) 100.00
Interstitial lung disease
Modi 2019 —_—— 0.14 (0.09, 0.19) 36.06 25 184
Tamura 2019 —— 0.05(0.02, 0.11) 31.44 6 115
Modi 2020 — e 0.15(0.07, 0.27) 22.72 8 54
Bartsch 2022 —————e 0.07 (0.00, 0.32) 9.79 1 15
Subtotal (A2 = 56.34%, p = 0.08) L 0.10 (0.05, 0.16) 100.00
Nausea
Modi 2019 —— 0.78 (0.71, 0.84) 36.58 143 184
Tamura 2019 —— 0.79 (0.71, 0.86) 31.59 91 115
Modi 2020 ——— 0.76 (0.62, 0.87) 22.42 41 54
Bartsch 2022 ¢ 0.47 (0.21,0.73) 9.41 7 15
Subtotal (12 = 53.93%, p = 0.09) - 0.76 (0.68, 0.83) 100.00
Neutropenia
Modi 2019 —— 0.35(0.28, 0.42) 49.17 64 184
Tamura 2019 —— 0.28 (0.20, 0.37) 31.40 32 115
Modi 2020 ————— 0.30 (0.18, 0.44) 15.09 16 54
Bartsch 2022 ¢ 0.47 (0.21,0.73) 4.34 7 15
Subtotal ("2 =2.29%, p = 0.38) > 0.32(0.27, 0.37) 100.00
Vomiting
Modi 2019 —— 0.46 (0.38, 0.53) 37.51 84 184
Tamura 2019 —— 0.52 (0.43, 0.62) 31.82 60 115
Modi 2020 — e 0.44 (0.31, 0.59) 21.88 24 54
Bartsch 2022 < 0.20 (0.04, 0.48) 8.79 3 15
Subtotal (12 =49.63%, p =0.11) o 0.45(0.37, 0.53) 100.00
I I I I I I I I I I I
0 ol 2 3 4 5 6 o/ 8 8 1
Proportion

Terminology Criteria for Adverse Events. After evaluating the
any grade and grade >3 adverse events, we found that the
Mmost common events were nausea, anemia, neutropenia, vomiting,
fatigue, constipation, and diarrhea, occurring in greater than 30% of
cases.

Single-arm studies were analyzed to estimate pooled prevalence of
adverse event rates of all grade (Figure 2, Supplemental Table 2) and
grade >3 (Figure 3, Supplemental Table 3).

For all grade adverse events, the estimated pooled prevalence of
nausea was highest at 76% (95% CI: 68, 83). The pooled estimated
prevalence of anemia, neutropenia, vomiting, fatigue, constipation,

and diarrhea were similar; at 36% (95% CI: 29, 44), 32% (95% CI:

850 | Clinical Breast Cancer  December 2023

27, 37), 47% (95% CI: 42, 52), 45% (CI 95%: 37, 53), 36% (95%
CI: 32, 42), and 36% (95% CI: 28, 44), respectively.

In terms of adverse events of special interest, the event rate of
ILD was 10% (95% CI: 5, 16), with the rate of grade >3 ILD
being only 1% (95% CI: 0, 3). The estimated pooled prevalence of
grade >3 adverse events was low overall, with only neutropenia and
anemia occurring at a relatively high rate, 15% (CI 95%: 8, 23) and
12% (CI 95%: 7, 17), respectively. The P value was identified in
order to measure the overall variation due to heterogeneity across the
different prevalence rates and illustrated considerable heterogeneity
in some cases.
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Figure 3 Prevalence of grade >3 adverse event rates in single-arm trials.

Grade>=3
%

Study ES (95% CI) Weight n N
Anaemia
Modi 2019 —— 0.09 (0.05, 0.14) 40.37 16 184
Tamura 2019 —— e 0.17 (0.10, 0.25) 32.26 19 115
Modi 2020 L 2 0.15(0.07, 0.27) 20.15 8 54
Bartsch 2022 ¢ 0.07 (0.00, 0.32) 7.23 1 15
Subtotal (12 = 36.72%, p = 0.19) —_— 0.12(0.07,047)  100.00
Constipation
Modi 2019 — 0.01(0.00, 0.03) 49.86 1 184
Tamura 2019 - — 0.01(0.00, 0.05) 31.22 1 115
Modi 2020 — 0.00 (0.00, 0.07) 14.73 0 54
Bartsch 2022 0.00 (0.00, 0.22) 4.19 0 15
Subtotal (1*2 =0.00%, p = 0.94) D 0.00 (0.00, 0.01) 100.00
Diarrhea
Modi 2019 e 0.03 (0.01, 0.06) 49.86 5 184
Tamura 2019 —_—— 0.02 (0.00, 0.06) 31.22 2 115
Modi 2020 —_—— 0.06 (0.01, 0.15) 14.73 3 54
Bartsch 2022 ¢ 0.07 (0.00, 0.32) 4.19 1 15
Subtotal (1*2 =0.00%, p = 0.43) o 0.02(0.01, 0.04) 100.00
Fatigue
Modi 2019 e — 0.06 (0.03, 0.10) 49.86 1 184
Tamura 2019 —— 0.04 (0.01, 0.10) 31.22 5 115
Modi 2020 —e 0.04 (0.00, 0.13) 14.73 2 54
Bartsch 2022 ¢ P 0.13(0.02, 0.40) 4.19 2 15
Subtotal (1*2 =0.00%, p = 0.55) o 0.05 (0.03, 0.07) 100.00
Interstitial lung disease
Modi 2019 >— 0.01 (0.00, 0.03) 4057 1 184
Tamura 2019 - — 0.01(0.00, 0.05) 32.28 1 115
Modi 2020 —_—— 0.06 (0.01, 0.15) 20.02 3 54
Bartsch 2022 0.00 (0.00, 0.22) 713 0 15
Subtotal (12 = 35.83%, p = 0.20) > 0.01(0.00, 0.03) 100.00
Nausea
Modi 2019 ——— 0.08 (0.04, 0.12) 48.21 14 184
Tamura 2019 —— 0.03 (0.01, 0.09) 31.64 4 115
Modi 2020 —e 0.04 (0.00, 0.13) 15.59 2 54
Bartsch 2022 0.00 (0.00, 0.22) 4.56 0 15
Subtotal (12 = 5.59%, p = 0.37) o 0.05 (0.02, 0.07) 100.00

Neutropenia

Modi 2019 ———— 0.21(0.15, 0.27) 34.31 38 184
Tamura 2019 e e 0.14 (0.08, 0.22) 30.83 16 115
Modi 2020 . 4 0.20 (0.11, 0.34) 23.65 11 54
Bartsch 2022 0.00 (0.00, 0.22) 11.21 0 15
Subtotal (12 = 64.39%, p = 0.04) — 0.15(0.08,023)  100.00
Vomiting
Modi 2019 —— 0.04 (0.02, 0.08) 41.47 8 184
Tamura 2019 — e 0.04 (0.01, 0.10) 32.33 5 115
Modi 2020 e 0.00 (0.00, 0.07) 19.47 0 54
Bartsch 2022 0.00 (0.00, 0.22) 6.73 0 15
Subtotal (1"2=3191%, p=022) oo 0.02(0.00,005)  100.00

I I I I I

0 | 2 3 4

Proportion
For the 2 randomized control-arm trials, adverse events were Efficacy Analysis

analyzed for all grade (Figure 4 and Supplemental Table 4) and
grade >3 (Figure 5 and Supplemental Table 4) with results
reported as odds ratio (OR) and 95% CI). In terms of all grade
adverse events, all were statistically significant, except for throm-
bocytopenia. In particular, the odds of ILD was higher in T-
DXd compared to controls with an odds ratio of 9.32 (95%
CIL: 2.41, 36.03), and higher for nausea (OR: 7.73; 95% CI:
5.82, 10.26). There was no evidence of a significant difference for
grade >3 adverse events except for nausea (OR: 17.93; 95% CI:
3.46, 92.81).

PFS data was presented in all included trials (2 controlled trials
and 3 single-arm studies) (Table 2). The median PFS varied from
11.1 to 22.1 months for single-arm studies. In the 2 controlled
trials, the pooled OR for progression or death was 0.38 (95% CI:
0.32, 0.45), indicating a longer PFS in the T-DXd group (Figure 6).
The OS data from the controlled trials had a pooled OR of 0.61
(95% CI: 0.48, 0.78) (Figure 6). Overall response rates (ORR) of
patients with breast cancer treated with T-DXd ranged from 37% to
79.9%.
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Figure 4 All grade adverse events ORs and 95% CI of random model control-arm trials.

T-DXd Control

Study or Subgroup Events Total Events Total

Odds Ratio
Weight M-H, Random, 95% CI

Odds Ratio
M-H, Random, 95% ClI

1.2.1 Anaemia
Cortés 2022 78 257 37 261 48.8% 2.64 [1.70, 4.09] —
Modi 2022 123 371 39 172 51.2% 1.69[1.11, 2.57] -
Subtotal (95% Cl) 628 433 100.0% 2.10 [1.36, 3.25] <o
Total events 201 76
Heterogeneity: Tau? = 0.05; Chi® = 2.08, df = 1 (P = 0.15); I> = 52%
Test for overall effect: Z = 3.34 (P = 0.0008)
1.2.2 Neutropenia
Cortés 2022 110 257 29 261  49.9% 5.99 [3.79, 9.47] -
Modi 2022 123 371 88 172 50.1% 0.47[0.33, 0.68] -
Subtotal (95% Cl) 628 433 100.0% 1.68 [0.14, 20.30] e —
Total events 233 117
Heterogeneity: Tau? = 3.19; Chi? = 71.85, df = 1 (P < 0.00001); I1> = 99%
Test for overall effect: Z = 0.41 (P = 0.68)
1.2.5 Nausea
Cortés 2022 187 257 72 261 54.1% 7.01[4.77, 10.32] -
Modi 2022 271 371 41 172  45.9% 8.66 [5.69, 13.17] —
Subtotal (95% CI) 628 433 100.0% 7.73 [5.82, 10.26] L 2
Total events 458 113
Heterogeneity: Tau? = 0.00; Chi? = 0.53, df = 1 (P = 0.47); I = 0%
Test for overall effect: Z = 14.11 (P < 0.00001)
1.2.6 Vomiting
Cortés 2022 113 257 15 261 49.5% 12.87[7.23, 22.91] ——
Modi 2022 126 371 17 172 50.5% 4.69 [2.72, 8.09] ——
Subtotal (95% CI) 628 433 100.0% 7.73 [2.88, 20.80] -
Total events 239 32
Heterogeneity: Tau? = 0.43; Chi® = 6.22, df = 1 (P = 0.01); I* = 84%
Test for overall effect: Z = 4.05 (P < 0.0001)
1.2.8 Constipation
Cortés 2022 58 257 25 261 50.5% 2.75 [1.66, 4.56] —a
Modi 2022 79 371 22 172 49.5% 1.84 [1.11, 3.08] -
Subtotal (95% Cl) 628 433 100.0% 2.26 [1.53, 3.34] <o
Total events 137 47
Heterogeneity: Tau? = 0.01; Chi® = 1.19, df = 1 (P = 0.28); I> = 16%
Test for overall effect: Z = 4.07 (P < 0.0001)
1.2.9 Fatigue
Cortés 2022 115 257 77 261 50.1% 1.94 [1.35, 2.78] -
Modi 2022 177 371 73 172 49.9% 1.24 [0.86, 1.78] b
Subtotal (95% CI) 628 433 100.0% 1.55 [1.00, 2.40] o
Total events 292 150
Heterogeneity: Tau? = 0.07; Chi? = 2.91, df = 1 (P = 0.09); I* = 66%
Test for overall effect: Z = 1.95 (P = 0.05)
1.2.11 Drug-related interstitial lung disease
Cortés 2022 27 257 5 261 68.0% 6.01[2.28, 15.87] —i—
Modi 2022 45 371 1 172 32.0% 23.60[3.23, 172.72] L
Subtotal (95% CI) 628 433 100.0% 9.32 [2.41, 36.03] i
Total events 72 6
Heterogeneity: Tau? = 0.46; Chi? = 1.71, df = 1 (P = 0.19); I = 42%
Test for overall effect: Z = 3.23 (P = 0.001)
0.01 0.1 10 100

Favours T-DXd Favours control

Discussion

Trastuzumab deruxtecan (T-DXd) is a promising novel ADC for
treating patients with both HER2-positive and HER2-low breast
cancer. Although treatment outcomes have significantly improved
for HER2-positive breast cancer patients in recent years, many
patients still progress on the currently available therapies. Thus,

Clinical Breast Cancer  December 2023

novel agents such as T-DXd are the subject of great interest. This
study explores the pooled efficacy and safety profiles of T-DXd
specifically in the treatment of breast cancer patients.

According to our analysis, the most common adverse events
associated with T-DXd in all grades were nausea, fatigue, vomit-
ing, anemia, constipation, neutropenia, and diarrhea. In terms of
adverse events of grade 3 or more, only anemia and neutropenia
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Figure 5 = Grade >3 adverse events ORs and 95% Cl of random model control-arm trials.

Odds Ratio
M-H, Random, 95% CI

2.2.1 Neutropenia

Cortés 2022 49 257 8 261 49.6% 7.45 [3.45, 16.08]
Modi 2022 51 371 70 172  50.4% 0.23 [0.15, 0.35]
Subtotal (95% CI) 628 433 100.0% 1.30 [0.04, 43.14]
Total events 100 78

Heterogeneity: Tau? = 6.30; Chi® = 63.64, df = 1 (P < 0.00001); I = 98%
Test for overall effect: Z = 0.15 (P = 0.88)

2.2.2 Thrombocytopenia

Cortés 2022 18 257 65 261 53.1% 0.23 [0.13, 0.40]
Modi 2022 19 371 1 172 46.9% 9.23[1.23, 69.52]
Subtotal (95% CI) 628 433 100.0% 1.29 [0.03, 61.24]
Total events 37 66

Heterogeneity: Tau? = 7.22; Chi? = 13.65, df = 1 (P = 0.0002); I = 93%
Test for overall effect: Z = 0.13 (P = 0.90)

2.2.3 Anaemia

Cortés 2022 15 257 11 261 50.2% 1.41[0.63, 3.13]
Modi 2022 30 371 8 172 49.8% 1.80 [0.81, 4.02]
Subtotal (95% CI) 628 433 100.0% 1.59 [0.90, 2.80]
Total events 45 19

Heterogeneity: Tau? = 0.00; Chi? = 0.18, df = 1 (P = 0.67); I* = 0%
Test for overall effect: Z = 1.61 (P = 0.11)

2.2.4 Leukopenia

Cortés 2022 17 257 1 261 47.7% 18.42 [2.43, 139.44]
Modi 2022 24 371 33 172 52.3% 0.29[0.17, 0.51]
Subtotal (95% CI) 628 433 100.0% 2.11 [0.02, 203.93]
Total events 41 34

Heterogeneity: Tau? = 10.33; Chi? = 18.98, df = 1 (P < 0.0001); I = 95%
Test for overall effect: Z = 0.32 (P = 0.75)

2.2.5 Nausea

Cortés 2022 17 257 1 261 65.9% 18.42 [2.43, 139.44]
Modi 2022 17 371 0 172 34.1% 17.03[1.02, 284.87]
Subtotal (95% CI) 628 433 100.0% 17.93 [3.46, 92.81]
Total events 34 1

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 0.96); I* = 0%
Test for overall effect: Z = 3.44 (P = 0.0006)

2.2.6 Fatigue

Cortés 2022 13 257 2 261 39.8% 6.90 [1.54, 30.89]
Modi 2022 28 371 8 172 60.2% 1.67[0.75, 3.75]
Subtotal (95% CI) 628 433 100.0% 2.94 [0.75, 11.60]
Total events 41 10

Heterogeneity: Tau? = 0.64; Chi’ = 2.71, df = 1 (P = 0.10); I = 63%
Test for overall effect: Z = 1.54 (P = 0.12)

2.2.7 Diarrhea

Cortés 2022 1 257 1 261 22.8% 1.02 [0.06, 16.32]
Modi 2022 4 371 3 172 77.2% 0.61[0.14, 2.77]
Subtotal (95% Cl) 628 433 100.0% 0.69 [0.18, 2.59]
Total events 5 4

Heterogeneity: Tau? = 0.00; Chi® = 0.10, df = 1 (P = 0.75); I = 0%
Test for overall effect: Z = 0.55 (P = 0.58)

2.2.8 Drug-related interstitial lung disease

Cortés 2022 2 257 0 261 32.0% 5.12 [0.24, 107.12]
Modi 2022 8 371 1 172 68.0% 3.77[0.47, 30.37]
Subtotal (95% CI) 628 433 100.0% 4.16 [0.74, 23.23]
Total events 10 1

Heterogeneity: Tau? = 0.00; Chi® = 0.03, df = 1 (P = 0.87); I = 0%
Test for overall effect: Z = 1.62 (P = 0.10)
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Table 2 = PFS and ORR of Control-Arm and Single-Arm Trials

Control Arm Trials:

Study PFS (Median Mo) ORR (%)
T-DXd Control OR (95% CI)

Cortés 2022 NR 6.8 NR (18.5, NE) 79.9 (74.3-84.4)

Modi 2022 9.9 5.1 0.50 (0.40, 0.63) 52.3 (47.1-57.4)

Single arm trials:

Study Median PFS (95% Cl) (Mo) ORR (%)

Modi 2019 16.4 (12.7, NR) 60.9 (53.4-68.0)

Tamura 2019 221 (NE) 59.5 (49.7-68.7)

Modi 2020 11.1 (7.6, NE) 37.0 (24.3-51.3)

Bartsch 2022 14 (11, NR) 62.5 (24.5-91.5)

Abbreviations: Cl = confidence interval; NR = not reached; NE = not estimable; OR = odds ratio; ORR = overall response rate; PFS = progression-free survival.

Figure 6 ORs and 95% CI for PFS and OS in Control-Arm Trials

Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Cortés 2022 -1.273 0.123 46.2% 0.28[0.22, 0.36] i
Modi 2022 -0.6931 0.1139 53.8% 0.50[0.40, 0.63] L
Total (95% CI) 100.0% 0.38 [0.32, 0.45] 0
ity: Chi2 = = = 2 = } } t }
?eterfogeneltyl.IC?; = él._gi,ldsfo—Pl (PO—O((;.(;)(;)IOS), 1 = 92% 0.05 02 i : 20
est for overall effect: Z = 11.50 (P < 0. ) Favours T-DXd Favours control
Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Cortés 2022 -0.5978 0.2281 29.3% 0.55[0.35, 0.86] —=
Modi 2022 -0.4463 0.1468 70.7% 0.64[0.48, 0.85] ' 3
Total (95% CI) 100.0% 0.61 [0.48, 0.78] L 2
[ i2 = - S 12 = 09 ; + t J
Heterogeneity: Chi = 0.31,df = 1 (P = 0.58); | 0% 001 o1 1 0 100

Test for overall effect: Z = 3.97 (P < 0.0001)

Favours T-DXd Favours control

occurred at a relatively high rate. The rate of nausea (72.8% vs.
73%) and anemia (30.4% vs. 33.2%) was similar in both random-
ized control trials, while neutropenia occurred more frequently in
the study by Cortés et al., occurring in 42.8% of patients treated
with T-DXd, with 19.1% experiencing neutropenia of grade >3.
The adverse events rates were similar among the single-arm trials,
with only the study by Bartsch et al. differing in terms of the rate of
anemia, fatigue, nausea, and vomiting, most likely due to the small
number of participants in this study (n = 15).

Of note, drug-related ILD is a life-threatening adverse event
and despite its low incidence, the high OR value (9.32, CI 95%:
2.41, 36.03) shows a definite association between T-DXd treatment
and ILD, although the CI was very large. This association is now
well recognized and with close monitoring for symptoms, prompt
discontinuation of treatment and early intervention with systemic
corticosteroids, the severity of this adverse event may be success-
fully reduced. "> This is evidenced by a reduction in mortality
as a result of drug-related ILD or pneumonitis in more recent trials.

Clinical Breast Cancer  December 2023

For example, the rate of death attributable to ILD or pneumonitis
in earlier trials such as Tamura et al. 2019 was more than double
that of more recent trials such as Cortés et al. 2022 (1.7% and
0.77%, respectively).'"1® Patients who experience grade 1 ILD may
continue treatment with T-DXd either at a maintained or reduced
dose, depending on the severity, following interruption of treatment
and complete resolution of ILD. However, patients who experience
symptomatic ILD (grade 2 or 3), must permanently discontinue
treatment.”’ Our analysis showed that treatment with T-DXd had
an acceptable safety profile. The relative safety of this agent may be
attributable to its stability in plasma, with cleavage of its linker by
lysosomal enzymes occurring only in tumor cells.””

This analysis also explored the efficacy of T-DXd in terms of PFS,
OS and ORR. As demonstrated in single-arm trials, T-DXd stabi-
lized disease for between 11 and 22 months. In the control-arm
trials, T-DXd was more effective both in terms of PFS and OS,
compared to the control. Cortés et al. compared T-DXd with T-
DM]1, and Modi et al. compared T-DXd treatment with the physi-
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cian’s choice of therapy. When compared to previous targeted thera-
pies against HER2, such as T-DM1, T-DXd was more effective
in treating patients with metastatic HER2-positive breast cancer.
For example, recent studies evaluating the efficacy of T-DMI1 for
metastatic disease after pertuzumab and trastuzumab in combina-
tion with a taxane, such as the KATE2 trial, median PFS ranged
from 3.0 to 6.8 months.”” The durable antitumor activity of T-DXd
is also shown by the impressive objective response rates (ORR) in
patients with HER2-positive and HER2-low advanced or metastatic
breast cancer, with ORRs of up to 79.9% achieved.

This study is subject to a number of limitations. Firstly, the dose
of T-DXd evaluated in the included trials varied from 5.4 to 7.4
milligrams per kilogram of body weight. Results from dose escala-
tion and expansion studies have now established 5.4 mg/kg as the
recommended dose, based on having clinical activity comparable
with higher doses, improved tolerability and an acceptable safety
profile. Moreover, differences in breast tumor type existed, with
HER2-positive and HER2-low tumors being included in both the
advanced and metastatic setting. For example, 1 study investigated
the efficacy of T-DXd in patients with HER2-positive breast cancer
with newly diagnosed brain metastases only, which markedly influ-
ences survival outcomes.'® Furthermore, various prior treatments
were received by patients in the different studies. In addition, studies
were limited to those written in English. Overall, there is a small
number of studies included in this analysis, and the majority of them
were single-arm trials. Therefore, further large, randomized control
trials are needed to accurately evaluate the efficacy and safety of T-
DXd in breast cancer.

The present systematic review demonstrates the durable antitu-
mor activity of T-DXd in breast cancer. T-DXd is a relatively
safe agent, with the most common adverse events being nausea,
fatigue, vomiting, constipation, neutropenia, and anemia. Of these,
neutropenia and anemia tended to occur most frequently with high
grades. ILD is a notable adverse event and requires close monitoring
and early intervention to reduce its severity. In conclusion, T-DXd is
a safe and effective agent in the treatment of advanced or metastatic
breast cancer based on currently available data, and further studies
are required to fully elucidate its potential.

Disclosure
The authors have stated that they have no conflicts of interest.

Ethical Approval
Not required.

Author Contributions

All authors contributed to the study conception and design.
Material preparation, data collection and analysis were performed
by Gavin P. Dowling, Gordon R. Daly, Stephen Keelan and Fiona
Boland. The first draft of the manuscript was written by Gavin P.
Dowling and all authors commented on previous versions of the
manuscript. All authors read and approved the final manuscript.

Acknowledgments
This research was funded by the RCSI-Bon Secours Hospital
Dublin StAR MD programme 2022.

Gavin P. Dowling et al

References

1. Slamon DJ, Leyland-Jones B, Shak S, et al. Use of chemotherapy plus a monoclonal
antibody against HER2 for metastatic breast cancer that overexpresses HER2. N
Engl ] Med. 2001;344(11):783-792. doi:10.1056/ne¢jm200103153441101.

2. Gleeson JP, Keegan NM, Morris PG. Adding pertuzumab to trastuzumab and
taxanes in HER2 positive breast cancer. Expert Opin Biol Ther. 2018;18(3):251—
262. doi:10.1080/14712598.2018.1410132.

3. Dowling GP, Keelan S, Toomey S, Daly GR, Hennessy BT, Hill ADK. Review of
the status of neoadjuvant therapy in HER2-positive breast cancer. (in eng),. Front
Oncol. 2023;13:1066007. doi:10.3389/fonc.2023.1066007.

4. Swain SM, Baselga J, Kim S, et al. Pertuzumab, trastuzumab, and docetaxel in
HER2-positive metastatic breast cancer (in eng). N Engl ] Med. 2015;372(8):724—
734. doi:10.1056/NEJMoal413513.

5. Verma S, Miles D, Gianni L, et al. Trastuzumab emtansine for HER2-positive
advanced breast cancer. N Engl ] Med. 2012;367(19):1783-1791. doi:10.1056/
NEJMoal209124.

6. Modi S, Saura C, Yamashita T, et al. Trastuzumab deruxtecan in previously treated
HER2-positive breast cancer. N Engl ] Med. 2020;382(7):610-621. doi:10.1056/
NEJMoal914510.

7. Keam §]J. Trastuzumab deruxtecan: first approval. Drugs. 2020;80(5):501-508.
doi:10.1007/540265-020-01281-4.

8. Xu Z, Guo D, Jiang Z, et al. Novel HER2-targeting antibody-drug conjugates
of trastuzumab beyond T-DM1 in breast cancer: trastuzumab deruxtecan(DS-
8201a) and (Vic-)trastuzumab duocarmazine (SYD985). Eur | Med Chem.
2019;183:111682. doi:10.1016/j.¢jmech.2019.111682.

9. Nagai Y, Oitate M, Shiozawa H, Ando O. Comprehensive preclinical pharma-
cokinetic evaluations of trastuzumab deruxtecan (DS-8201a), a HER2-targeting
antibody-drug conjugate, in cynomolgus monkeys. Xenobiotica. 2019;49(9):1086—
1096. doi:10.1080/00498254.2018.1531158.

10. Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment
of the quality of nonrandomized studies in meta-analyses. Eur ] Epidemiol.
2010;25(9):603-605. doi:10.1007/s10654-010-9491-z.

11. Ribeiro TB, Colunga-Lozano LE, Araujo APV, Bennett CL, Hozo I, Djulbe-
govic B. Single-arm clinical trials that supported FDA accelerated approvals have
modest effect sizes and at high risk of bias. / Clin Epidemiol. 2022;148:193-195.
doi:10.1016/j.jclinepi.2022.01.018.

12. Higgins JP, Thompson SG, Decks JJ, Altman DG. Measuring inconsistency in
meta-analyses. BMJ. 2003;327(7414):557-560. doi:10.1136/bmj.327.7414.557.

13. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA
(editors). Cochrane Handbook for Systematic Reviews of Interventions version 6.4
(updated August 2023). Cochrane, Chichester (UK), 2023. Available from www.
training.cochrane.org/handbook.

14. Tamura K, Tsurutani J, Takahashi S, et al. Trastuzumab deruxtecan (DS-
8201a) in patients with advanced HER2-positive breast cancer previously treated
with trastuzumab emtansine: a dose-expansion, phase 1 study. Lancet Oncol.
2019;20(6):816-826. doi:10.1016/51470-2045(19)30097-x.

15. Modi S, Park H, Murthy RK, et al. Antitumor activity and safety of trastuzumab
deruxtecan in patients with HER2-low-expressing advanced breast cancer: results
from a phase Ib study. J Clin Oncol. 2020;38(17):1887-1896. doi:10.1200/jco.19.
02318.

16. Cortés J, Kim S, Chung W, et al. Trastuzumab deruxtecan versus trastuzumab
emtansine for breast cancer. N Engl | Med. 2022;386(12):1143-1154. doi:10.
1056/NEJMoa2115022.

17. Modi S, Jacot W, Yamashita T, et al. Trastuzumab deruxtecan in previously treated
HER2-low advanced breast cancer. IV Engl ] Med. 2022;387(1):9-20. doi:10.1056/
NEJMo0a2203690.

18. Bartsch R, Berghoff AS, Furtner J, et al. Trastuzumab deruxtecan in HER2-
positive breast cancer with brain metastases: a single-arm, phase 2 trial. Nat Med.
2022;28:1840-1847. doi:10.1038/s41591-022-01935-8.

19. Tsurutani J, Iwata H, Krop I, et al. Targeting HER2 with trastuzumab deruxtecan:
a dose-expansion, phase I study in multiple advanced solid tumors. Cancer Discov.
2020;10(5):688-701. doi:10.1158/2159-8290.Cd-19-1014.

20. Abuhelwa Z, Alloghbi A, Alqahtani A, Nagasaka M. Trastuzumab deruxtecan-
induced interstitial lung disease/pneumonitis in ERBB2-positive advanced solid
malignancies: a systematic review. Drugs. 2022;82(9):979-987. doi:10.1007/
540265-022-01736-w.

21. "US. Food and Drug Administration. FDA approves fam-trastuzumab
deruxtecan-nxki for unresectable or metastatic HER2-positive breast cancer."
Available at: https://www.fda.gov/drugs/resources-information-approved-drugs/
fda-approves-fam- trastuzumab- deruxtecan- nxki-unresectable- or- metastatic-her2-
positive-breast-cancer. Accessed September 19, 2022.

22. Doi T, Shitara K, Naito Y, Safety, et al. Safety, pharmacokinetics, and antitu-
mour activity of trastuzumab deruxtecan (DS-8201), a HER2-targeting antibody-
drug conjugate, in patients with advanced breast and gastric or gastro-oesophageal
tumours: a phase 1 dose-escalation study. Lancer Oncol. 2017;18(11):1512-1522.
doi:10.1016/s1470-2045(17)30604-6.

23. Emens LA, Esteva FJ, Beresford M, et al. Trastuzumab emtansine plus atezolizumab
versus trastuzumab emtansine plus placebo in previously treated, HER2-positive
advanced breast cancer (KATE2): a phase 2, multicentre, randomised, double-
blind trial. Lancet Oncol. 2020;21(10):1283-1295. doi:10.1016/S1470-2045(20)
30465-4.

Clinical Breast Cancer  December 2023

Descargado para Anonymous User (n/a) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en diciembre 18, 2023. Para
uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.

855


https://doi.org/10.1056/nejm200103153441101
https://doi.org/10.1080/14712598.2018.1410132
https://doi.org/10.3389/fonc.2023.1066007
https://doi.org/10.1056/NEJMoa1413513
https://doi.org/10.1056/NEJMoa1209124
https://doi.org/10.1056/NEJMoa1914510
https://doi.org/10.1007/s40265-020-01281-4
https://doi.org/10.1016/j.ejmech.2019.111682
https://doi.org/10.1080/00498254.2018.1531158
https://doi.org/10.1007/s10654-010-9491-z
https://doi.org/10.1016/j.jclinepi.2022.01.018
https://doi.org/10.1136/bmj.327.7414.557
http://www.training.cochrane.org/handbook
https://doi.org/10.1016/s1470-2045(19)30097-x
https://doi.org/10.1200/jco.19.02318
https://doi.org/10.1056/NEJMoa2115022
https://doi.org/10.1056/NEJMoa2203690
https://doi.org/10.1038/s41591-022-01935-8
https://doi.org/10.1158/2159-8290.Cd-19-1014
https://doi.org/10.1007/s40265-022-01736-w
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-fam-trastuzumab-deruxtecan-nxki-unresectable-or-metastatic-her2-positive-breast-cancer
https://doi.org/10.1016/s1470-2045(17)30604-6
https://doi.org/10.1016/S1470-2045(20)30465-4

Efficacy and Safety of Trastuzumab Deruxtecan in Breast Cancer

Supplementary material

Six domains were adapted to assess bias in the studies:

Supplemental Table 1 ~ Newcastle-Ottawa Adapted to Include Single-Arm Trials

i. Representativeness of the exposed cohort,

ii. Ascertainment of exposure,

iii. Demonstration that the outcome of interest was not present at start of study,
iv. Assessment of outcome,

v. Follow-up long enough for outcomes to occur and,

vi. Adequacy of the cohort follow-up.

The information was presented as domains fulfillment, a study
that fulfill all domains (“6 of 6 NOS domains met”) from adapted
NOS, is considered at low risk of bias. Fulfillment is denoted by “*.”

Article i i | i iv v vi
Modi 2019 * * * * * *
Tamura * * * * * *
2019

Modi 2020 * ¥ * * ¥ *
Cortés 2022 * * * * * *
Modi 2022 * * * * * *
Bartsch * * * * * *
2022

Supplemental Table 2  Any Grade Adverse Event Rates of Single-Arm Trials (Pooled Prevalence, 95% CI)

Adverse Event Modi 2019 | Tamura 2019 | Modi 2020 | Bartsch 2022 | Overall (Random Effects Model) I?

Anemia 0.30(0.24,0.37) | 0.39(0.31,0.48) | 0.39(0.27,052) | 0.53(0.29,0.76) 0.36 (0.29, 0.44) 44.71%
Constipation 0.36(0.29,0.43) | 0.37(0.28,0.46) | 0.39(0.27,0.52) | 0.40(0.19, 0.65) 0.36(0.32, 0.42) 0%

Diarrhea 0.29(0.23,0.36) | 0.37(0.29,0.47) | 0.46(0.34,0.60) | 0.40(0.19, 0.65) 0.36 (0.28, 0.44) 49.97%
Interstitial lung disease | 0.14(0.09,0.19) | 0.05(0.02,0.11) | 0.15(0.08,0.27) | 0.07 (0.01,0.35) 0.10(0.05, 0.16) 48.99%
Nausea 0.78(0.71,0.83) | 0.79(0.71,0.86) | 0.76(0.63,0.86) | 0.47 (0.24,0.71) 0.76 (0.68, 0.83) 57.43%
Neutropenia 0.35(0.28,0.42) | 0.28(0.20,0.37) | 0.30(0.19,0.43) | 0.47(0.24,0.71) 0.32(0.27,0.37) 359%
Vomiting 046 (0.39,0.53) | 0.52(0.43,061) | 0.44(0.32,0.58) | 0.20(0.07,0.47) 047 (0.42,0.52) 43.87%
Fatigue 050 (0.42,0.57) | 0.44(0.36,054) | 0.37(0.25,051) | 0.80(0.53,0.93) 0.45(0.37,0.53) 64.02%
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Supplemental Table 3 ~ Grade >4 Adverse Event Rates of Single-Arm Trials (Pooled Prevalence, 95% Cl)

Adverse Event Modi 2019 | Tamura 2019 | Modi 2020 | Bartsch 2022 | Overall (Random Effects Model) I?
Anemia 0.09 (0.05,0.14) | 0.17(0.12,0.25) | 0.15(0.08,0.27) | 0.07 (0.01,0.35) 0.12(0.07,0.17) 37.49%
Constipation 0.01(0.00,0.04) | 0.01(0.00,0.06) | 0.01(0.00,0.13) | 0.03(0.00,0.35) 0.00(0.00, 0.01) 0%
Diarrhea 0.03 (0.01,0.06) | 0.02(0.00,0.07) | 0.06(0.02,0.16) | 0.07 (0.01,0.35) 0.02 (0.01, 0.04) 0%
Interstitial lung disease | 0.01(0.00,0.04) | 0.01(0.00,0.06) | 0.06(0.02,0.16) | 0.03(0.00, 0.35) 0.01(0.00, 0.03) 45.49%
Nausea 0.08 (0.04,0.12) | 0.04(0.01,0.09) | 0.04(0.01,0.14) | 0.03(0.00, 0.35) 0.05 (0.02, 0.07) 0%
Neutropenia 0.21(0.15,0.27) | 0.14(0.09,0.21) | 0.20(0.12,0.33) | 0.03(0.00, 0.35) 0.15(0.08, 0.23) 2717%
Vomiting 0.04 (0.02,0.09) | 0.04(0.02,0.10) | 0.01(0.00,0.13) | 0.03(0.00, 0.35) 0.02 (0.00, 0.05) 0%
Fatigue 0.06 (0.03,0.11) | 0.04(0.02,0.10) | 0.04(0.01,0.14) | 0.13(0.03,0.41) 0.05(0.03, 0.07) 0%

Supplemental Table 4 = OR Values and Models of Control-Arm Trials Adverse Events, Random Effects Model

Control-Arm Trials:

All Grade Grade >3

Adverse Events 0Odds Ratio (95% Cl) 12 0dds Ratio (95% CI) 12
Neutropenia 1.68 (0.14, 20.30) 99% 1.30 (0.04, 43.14) 98%
Anemia 2.10 (1.36, 3.25) 52% 1.59(0.90, 2.80) 0%
Nausea 7.73 (5.82,10.26) 0% 17.93 (3.46, 92.81) 0%
Leukopenia 1.54 (1.14,2.09) 97% 2.11(0.02, 203.93) 95%
Fatigue 1.55 (1.00, 2.40) 66% 2.94(0.75, 11.60) 63%
Diarrhea 2.53 (1.75, 3.65) 94% 0.69 (0.18, 2.59) 0%
Constipation 2.26 (1.53, 3.34) 16% Not estimable

Interstitial lung disease 9.32 (2.41, 36.03) 42% 416 (0.74, 23.23) 0%
Vomiting 7.73 (2.88, 20.80) 84% 4.47(0.78, 25.78) 0%
Thrombocytopenia 0.70 (053, 0.92) 98% 1.29(0.03, 61.24) 93%
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