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Abstract
Background: Trastuzumab deruxtecan (T-DXd), an approved human epidermal growth factor receptor 2 (HER2)-directed antibody–drug conjugate, 
may cause treatment-emergent adverse events (TEAEs), most commonly gastrointestinal and hematologic TEAEs. This pooled analysis evaluated 
TEAEs across 2 doses of T-DXd in patients with different cancers to support safe and effective real-world use.
Patients and Methods: Data were pooled from 9 phase I-III clinical trials (DS8201-A-J101; DESTINY-Breast01/02/03/04; DESTINY-Lung01/02; 
DESTINY-Gastric01/02) of T-DXd 5.4 or 6.4 mg/kg every 3 weeks in patients (N = 1678) with metastatic breast, gastric, or lung cancer with varying 
HER2 expression or HER2 mutation status. Nausea, vomiting, neutropenia, fatigue, and interstitial lung disease (ILD) were evaluated for time to 
onset and dose-related outcomes. Antiemetic analysis was limited before a 2020 protocol change recommending prophylaxis.
Results: Common TEAEs (in ≥20%) were fatigue, nausea, vomiting, neutropenia, anemia, and thrombocytopenia; mostly grade 1 or 2. TEAEs 
leading to dose reduction, drug interruption, and discontinuation with T-DXd were 22.6%, 42.8%, and 17.7% (5.4 mg/kg), and 29.7%, 47.6%, and 
16.6% (6.4 mg/kg), respectively. Neutropenia, nausea, and fatigue occurred in 34.6%, 74.6%, and 56.5% of patients (5.4 mg/kg) and 49.3%, 65.5%, 
and 52.8% (6.4 mg/kg). Adjudicated drug-related ILD occurred in 12.0% and 10.9%, respectively.
Conclusion: Gastrointestinal and hematologic TEAEs were most common, with nausea, neutropenia, and fatigue most commonly reported. ILD/
pneumonitis occurred in ∼11%-12% of patients, with severe cases infrequent. Most TEAEs were low grade, though dose modifications highlight 
the need for proactive TEAE management, particularly in older patients and those with renal impairment.
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Introduction
Trastuzumab deruxtecan (T-DXd) is a human epidermal 
growth factor receptor 2 (HER2)-directed antibody–drug con-
jugate (ADC) comprising a humanized monoclonal immuno-
globulin G1 targeting HER2 and shares the same amino acid 
sequence as trastuzumab.1,2 It features a cleavable 
tetrapeptide-based linker for enhanced plasma stability com-
pared with other ADCs and a potent topoisomerase I inhibitor 
payload. T-DXd is engineered to achieve optimal antitumor 
effects by efficiently delivering and releasing the cytotoxic pay-
load directly at the tumor site.1–3

T-DXd is approved for multiple indications, including 
HER2-positive (immunohistochemistry [IHC] 3+ or IHC 2+ 
and in situ hybridization [ISH]-positive), HER2-low  
(IHC 1+ or IHC 2+/ISH−), and HER2-ultralow (IHC 0 with 
membrane staining) metastatic breast cancer (mBC); HER2 
(ERBB2)-mutant (HER2m) metastatic non–small cell lung 
cancer (mNSCLC); HER2-positive (IHC 3+ or IHC 2+/
ISH-positive) metastatic gastric cancer (mGC); and 
HER2-positive (IHC 3+) solid tumors.4 The recommended dos-
age for HER2-positive mBC, HER2-low mBC, non-GC 
HER2-positive (IHC 3+) solid tumors, and HER2m mNSCLC 
is 5.4 mg/kg, administered intravenously once every 3 weeks 
(Q3W). For HER2-positive mGC, the recommended dosage is 
6.4 mg/kg, administered intravenously Q3W.4 The higher 
6.4 mg/kg dose in HER2-positive mGC is supported by phar-
macokinetic, efficacy, and safety data showing adequate expo-
sure and manageable adverse events (AEs).5–7

T-DXd has been evaluated in the DESTINY clinical trial 
program. Across the DESTINY trials, the most common 
treatment-emergent AEs (TEAEs) with T-DXd (5.4 or 6.4 mg/
kg) are gastrointestinal (GI) and hematologic events.7–15 Most 
TEAEs are low grade,7–15 though some patients experience 
potentially severe events including interstitial lung disease 
(ILD)/pneumonitis and neutropenia (including febrile neutro-
penia).4 GI, hematologic, and respiratory events often lead to 
T-DXd dose modifications or discontinuations, potentially 
affecting adherence.

To mitigate severe hematologic and respiratory TEAEs, clin-
ical guidelines and postmarketing recommendations recom-
mend delaying T-DXd in patients with suspected ILD/
pneumonitis until diagnosis is confirmed.16 If ILD/pneumonitis 
is confirmed as grade ≥2, treatment must be discontinued.4,16 
For grade ≥3 thrombocytopenia or neutropenia, treatment 
should also be delayed until resolution or improvement allows 
safe reinitiation.4,16 Because T-DXd is effective and often admin-
istered long term, characterizing its safety profile can help man-
age TEAEs and optimize patient benefit.

We present a pooled analysis of safety data from 9 phase I-III 
clinical trials (DS8201-A-J101, NCT02564900; 

DESTINY-Breast01, NCT03248492; DESTINY-Breast02, 
NCT03523585; DESTINY-Breast03, NCT03529110; 
DESTINY-Breast04, NCT03734029; DESTINY-Lung01, 
NCT03505710; DESTINY-Lung02, NCT04644237; 
DESTINY-Gastric01, NCT03329690; DESTINY-Gastric02, 
NCT04014075) of T-DXd 5.4 mg/kg or 6.4 mg/kg in patients 
with HER2-positive or HER2-low mBC, HER2m or 
HER2-overexpressing mNSCLC, or HER2-positive mGC. 
Expanding on previous pooled studies, this analysis includes 
additional tumor types and doses to better characterize T-DXd 
safety. The findings presented here offer a high-level summary 
of T-DXd safety across approved doses and indications, sup-
porting management in real-world practice.

Patients and methods
Patients and study design
Clinical trials with safety data for T-DXd 5.4 or 6.4 mg/kg were 
pooled to assess safety outcomes. Trials were selected based on 
approved dose (5.4 or 6.4 mg/kg) and indications (mBC,  
mNSCLC, or mGC) at the time of analysis (Figure S1).4 Twenty 
patients with mGC from J101 (NCT02564900) who received 
T-DXd 5.4 mg/kg were included. Trials not included, such as 
DESTINY-Breast06 (NCT04494425), DESTINY-Breast12 
(NCT04739761), and DESTINY-PanTumour02 
(NCT04482309), and certain treatment arms were excluded 
due to ongoing recruitment or incomplete datasets at the time 
of analysis. Included trials were open label, randomized or 
nonrandomized, phase I-III studies; details are given in Table S1.

Safety investigations
AEs were coded using the Medical Dictionary for Regulatory 
Activities (MedDRA), version 25.0, and graded per National 
Cancer Institute Common Terminology Criteria for Adverse 
Events (NCI CTCAE), versions 4.0-5.0 (depending on each 
study protocol). Safety analyses included any-cause AEs, 
defined as any untoward medical occurrence temporally asso-
ciated with T-DXd, regardless of causality. T-DXd–related AEs, 
particularly TEAEs, grade ≥3 TEAEs, and TEAEs leading to 
dose modifications or discontinuations were assessed. Serious 
AEs were defined per International Conference on Harmoni-
sation Harmonized Tripartite Guidelines: Guideline E2A.17 
Adjudicated drug-related ILD was also assessed, with cases 
reviewed by a single independent committee overseeing adju-
dication across the DESTINY program. Time to onset and 
outcome were analyzed for selected TEAEs (nausea, vomiting, 
neutropenia, fatigue, and adjudicated drug-related ILD), cho-
sen for their high frequency despite being mostly low grade. 
ILD/pneumonitis was included because it is a known safety 
concern in patients treated with T-DXd.

Implications for Practice 
This pooled safety analysis of trastuzumab deruxtecan (T-DXd) showed that the most common adverse events were gastrointestinal, hema-
tologic, and fatigue-related but were generally low grade. Interstitial lung disease occurred in ∼11%-12% of patients, with severe cases 
being infrequent. These findings highlight the importance of routine monitoring and early supportive care to minimize dose modifications 
and maintain treatment benefit. Proactive management is particularly critical in older patients and those with renal impairment, supporting 
safe, sustained use of T-DXd across diverse oncology populations.
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Management guidelines
Nausea and vomiting (N/V) were analyzed separately to assess 
GI toxicity differences between patients with mGC and those 
with other tumor types. From 2020, T-DXd trial protocols 
were amended to recommend prophylactic antiemetics per pre-
scribing information and institutional guidelines. As antiemetic 
use was not prespecified or recommended before 2020, this 
analysis did not evaluate their effectiveness.

DESTINY protocols allowed dose delays for grade 3 or 4 
hematologic events until resolution to grade ≤2, with subse-
quent treatment resumption at the same dose level (depending 
on the specific AE and grade). For grade 4 neutropenia and 
thrombocytopenia, dose reductions by one level were required. 
Granulocyte colony-stimulating factor (G-CSF) use was 
allowed for prophylaxis or treatment based on the clinical judg-
ment of the investigator.7–15

ILD/pneumonitis management guidelines were implemented 
in March 2020. All subsequent ILD/pneumonitis cases were 
managed according to the amended protocol-defined guide-
lines. The latest ILD/pneumonitis management guidelines are 
provided in Table S2.18

Statistical analysis
Statistical analyses are detailed in the primary publications of 
each trial.7–15 This analysis did not statistically compare the 2 
dose groups, but instead it provides a descriptive summary of 
the safety results, acknowledging that the data were not 
intended for direct comparison.

Ethics
All included clinical trials were conducted per the Declaration 
of Helsinki and the International Council for Harmonisation 
Guidelines for Good Clinical Practice. Ethics approval was 
obtained for each study per local regulations. All patients pro-
vided written informed consent before enrollment. No addi-
tional informed consent was required for this pooled analysis, 
as patients had already consented in the original studies. Ethical 
considerations are detailed in the primary publications of each 
trial.7–15

Results
Baseline characteristics and patient demographics
A total of 1678 patients were included: 1287 with HER2-positive 
or HER2-low mBC, 249 with HER2-positive mGC, and 142 
with HER2m or HER2-overexpressing mNSCLC (Figure S1). 
All patients received ≥1 dose of T-DXd. Patients with mBC and 
mNSCLC received T-DXd 5.4 mg/kg, while those with mGC 
received T-DXd 5.4 mg/kg (n = 20) or T-DXd 6.4 mg/kg (n = 229) 
(Figure S1; Table 1). All patients were treated in a second-line 
setting or later. The median duration of treatment in the 
5.4-mg/kg pool was 9.6 months (range, 0.2-45.1 months) and 
in the 6.4-mg/kg pool was 4.6 months (range, 0.7-29.7 months). 
Total patient-years of exposure were 1493.9 years and 
115.1 years, respectively.

Patients receiving T-DXd 5.4 mg/kg had a median age of 
56.2 years (range, 22-96 years), while those receiving T-DXd 
6.4 mg/kg had a median age of 65.0 years (range, 20-82 years). 
Most patients in the 5.4-mg/kg pool were female (94.7%), 
compared with 24.9% in the 6.4-mg/kg pool. The 5.4-mg/kg 
pool had 41.9% Asian patients and 39.6% patients living in 

Asia (in the 6.4-mg/kg pool: 67.2% and 65.5%, respectively). 
The Eastern Cooperative Oncology Group performance status 
(ECOG PS) distributions were as follows: T-DXd 5.4 mg/kg: 
53.6% with ECOG PS 0, 46.2% with ECOG PS 1, and 0.1% 
with ECOG PS 2; T-DXd 6.4 mg/kg: 48.0% with ECOG PS 0; 
and 52.0% with ECOG PS 1.

At baseline, in the 5.4-mg/kg pool, 51.9% (752/1449) of 
patients had normal renal function (creatinine clearance [CrCl] 
≥90 mL/min), 35.5% (514/1449) had mild renal impairment 
(CrCl ≥60 but <90 mL/min), 12.0% (174/1449) had moderate 
renal impairment (CrCl ≥30 but <60 mL/min), and 0.1% 
(2/1449) had severe renal impairment (CrCl ≥15 but <30 mL/
min). In the 6.4-mg/kg pool, 29.7% (68/229) of patients had 
normal renal function, 39.7% (91/229) had mild renal impair-
ment, and 24.5% (56/229) had moderate renal impairment. 
No patients in the 6.4-mg/kg pool had severe renal impairment. 
Per study protocols, patients with severe renal impairment were 
excluded.7–15

The median number of prior regimens was 4 (range, 1-27) 
in the 5.4-mg/kg pool and 2 (range, 1-9) in the 6.4-mg/kg pool. 
Some trials collected locally advanced and metastatic regimens 
together, while others collected these separately.

Incidence of the most common TEAEs
The most common TEAEs (≥20% of patients) in the 5.4-mg/
kg pool (n = 1449) were predominantly GI and hematologic 
(Figure 1A). Nausea was the most frequent TEAE (74.6%), 
while vomiting occurred in 41.6% of patients. Neutropenia 
was the most frequent hematologic TEAE (34.6%). Fatigue 
was reported in 56.5% of patients.

In the 6.4-mg/kg pool (n = 229), GI and hematologic events 
were the most common (Figure 1B). Nausea and vomiting were 
reported in 65.5% and 32.3% of patients, respectively, with 
decreased appetite reported in 54.1%. Neutropenia and anemia 
were the most frequent hematologic TEAEs, each affecting 
49.3% of patients, while fatigue occurred in 52.8%.

Most drug-related TEAEs were grade 1 or 2 in both dose 
pools (Figure 2). Grade ≥3 drug-related TEAEs were mainly 
hematologic for both doses: neutropenia (16.0% and 35.4%) 
and anemia (7.8% and 19.7%). In the 5.4-mg/kg pool, grade 
≥3 TEAEs were reported in 51.0% of patients aged <65 years 
(560/1099) and 62.0% of patients aged ≥65 years (217/350). 
In the 6.4-mg/kg pool, grade ≥3 TEAEs were experienced by 
78.0% of patients aged <65 years (85/109) and 68.3% of 
patients aged ≥65 years (82/120) (Table S3).

Dose modifications due to TEAEs
For most TEAEs, T-DXd dose modifications (reductions, inter-
ruptions, or discontinuations) occurred in <10% of patients 
(Table S4). In the 5.4-mg/kg pool, fatigue (4.8%) and nausea 
(4.8%) were the most common causes of dose reduction. In 
the 6.4-mg/kg pool, fatigue (5.7%) and nausea (6.6%) were 
the most prevalent. Prophylactic or rescue antiemetics use was 
not reflected in these modifications. Dose reductions related to 
decreased appetite and neutropenia occurred in 1.1% and 
3.2% of patients in the 5.4-mg/kg pool, and in 8.3% and 9.2% 
of patients in the 6.4-mg/kg pool. Hematologic TEAEs led to 
dose interruptions in 13.0%, 4.6%, 3.7%, and 3.0% of 
patients for neutropenia, anemia, leukopenia, and thrombocy-
topenia, respectively, in the 5.4-mg/kg pool, and in 17.9%, 
8.3%, 5.2%, and 2.6%, respectively, in the 6.4-mg/kg pool. 
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Fatigue caused dose interruptions in 4.8% and 4.4% of patients 
in the 5.4-mg/kg and 6.4-mg/kg pools, respectively. Dose dis-
continuations due to TEAEs were <1% in both pools, except 
for ILD/pneumonitis, which is discussed below.

Selected TEAEs
Nausea and vomiting
Grade 1 and 2 nausea occurred in 41.2% and 27.6% of patients 
in the 5.4-mg/kg pool and 38.0% and 21.4% in the 6.4-mg/kg 
pool (Table S5). Grade 3 and serious cases of nausea were 

infrequent among patients receiving T-DXd 5.4 mg/kg (5.8% 
and 1.1%, respectively) and T-DXd 6.4 mg/kg (6.1% and 
2.2%, respectively). By the data cutoff, more patients had 
recovered or were recovering from nausea (74.6% and 60.0%, 
respectively) than patients who had not recovered or achieved 
resolution (25.0% and 37.3%, respectively). Median time to 
and duration of the first onset of nausea were 3 days (range, 
−30 to 911 days) and 19 days (range, 15-22 days) in the 5.4-mg/
kg pool and 4 days (range, 1-177 days) and 11 days (range, 
1-194 days) in the 6.4-mg/kg pool.

Table 1.  Patient demographics and baseline characteristics.

T-DXd 5.4-mg/kg Pool n = 1449 T-DXd 6.4-mg/kg Pool n = 229

Age, median (range), years 56.2 (22-96) 65.0 (20-82)
  ≥65 years, n (%) 350 (24.2) 120 (52.4)
Female, n (%) 1372 (94.7) 57 (24.9)
Region, n (%)
  Asia 574 (39.6) 150 (65.5)
  Europe 483 (33.3) 34 (14.8)
  North America 236 (16.3) 45 (19.7)
  Rest of world 156 (10.8) 0
Race, n (%)
  White 692 (47.8) 69 (30.1)
  Asian 607 (41.9) 154 (67.2)
  Black or African American 36 (2.5) 1 (0.4)
  American Indian or Alaska Native 5 (0.3) 0
  Native Hawaiian or Other Pacific Islander 2 (0.1) 1 (0.4)
  Multiple 2 (0.1) NE
  Other 101 (7.0) 3 (1.3)
  Missing 4 (0.3) 1 (0.4)
BMI, median, kg/m2 23.7 22.0
  Min, max 14.1, 48.8 13.9, 36.4
ECOG PS, n (%)
  0 777 (53.6) 110 (48.0)
  1 670 (46.2) 119 (52.0)
  2 2 (0.1) 0
Primary tumor type, n (%)
  Breast cancer 1287 (88.8) 0
  Lung cancer 142 (9.8) 0
  Gastric cancer 20 (1.4) 229 (100)
Renal function,an (%)
  Normal function 752 (51.9) 68 (29.7)
  Mild impairment 514 (35.5) 91 (39.7)
  Moderate impairment 174 (12.0) 56 (24.5)
  Severe impairment 2 (0.1) 0
  Missingb 7 (0.5) 14 (6.1)
Number of prior regimens,cn (%)
  1 105 (7.2) 77 (33.6)
  2 250 (17.3) 67 (29.3)
  3 291 (20.1) 40 (17.5)
  4 272 (18.8) 27 (11.8)
  ≥5 531 (36.6) 18 (7.9)
  Median (range) 4 (1-27) 2.0 (1-9)

Percentages calculated using the number of patients in the safety analysis set as the denominator.
Abbreviations: BMI, body mass index; CrCl, creatinine clearance; ECOG PS, Eastern Cooperative Oncology Group performance status; eCRF, electronic 
case report form; NE, not evaluable; T-DXd, trastuzumab deruxtecan.
aRenal function: normal = CrCl ≥90 mL/min, mild impairment = CrCl ≥60 to <90 mL/min, moderate impairment = CrCl ≥30 to <60 mL/min, severe 
impairment = CrCl ≥15 to <30 mL/min.
bThe creatinine values were available in the eCRF for all patients. However, the CrCl values were “missing” in the eCRF. The creatinine value, weight, age, 
and sex were available to derive CrCl using the Cockcroft-Gault equation. These 14 patients met the renal impairment inclusion criterion at baseline based 
on the creatinine value using the Cockcroft-Gault equation.
cStudy J101, DESTINY-Gastric01, DESTINY-Breast01, and DESTINY-Lung01 collected locally advanced and metastatic prior regimen intent as a combined 
parameter, whereas DESTINY-Gastric02, DESTINY-Lung02, and DESTINY-Breast02/03/04 collected locally advanced and metastatic regimen intent 
separately.
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Vomiting was reported in 41.6% of patients receiving the 
5.4-mg/kg dose and 32.3% of those receiving the 6.4-mg/kg 
dose (Table S6). Most vomiting events were of low severity, 
with grade 1 and 2 occurring in 26.2% and 12.8% of the 
5.4-mg/kg pool and 25.3% and 6.1% of the 6.4-mg/kg pool, 
respectively. Grade ≥3 and serious cases of vomiting were 

infrequent among patients in the 5.4-mg/kg pool (2.6%; 1.4%) 
and the 6.4-mg/kg pool (0.9%; 1.7%). In both the 5.4-mg/kg 
and 6.4-mg/kg pools, there were more patients who recovered 
or were recovering from vomiting (90.6% and 83.8%, respec-
tively) than patients who had not recovered or achieved reso-
lution (9.3% and 16.2%, respectively) by data cutoff. The 

Figure 1.  Most common TEAEs (in ≥20% of patients) reported in the pooled analysis with (A) T-DXd 5.4 mg/kg and (B) T-DXd 6.4 mg/kg. Percentages 
were calculated using the number of patients in the safety analysis set as the denominator. TEAEs are arranged by the type of events (GI, hematologic, 
and other [non-GI/nonhematologic]). Selected TEAE terms include abdominal pain (included PTs: abdominal discomfort, abdominal pain, abdominal pain 
lower, abdominal pain upper, and gastrointestinal pain), anemia (included PTs: hemoglobin decreased, red blood cell count decreased, anemia, and 
hematocrit decreased), constipation, decreased appetite, diarrhea, fatigue (included PTs: fatigue, asthenia, and malaise), febrile neutropenia, headache 
(included PTs: migraine, headache, and sinus headache), leukopenia (included PTs: white blood cell count decreased and leukopenia), lymphopenia 
(included PTs: lymphocyte count decreased and lymphopenia), nausea, neutropenia (included PTs: neutrophil count decreased and neutropenia), rash 
(included PTs: rash, rash pustular, and rash maculo-papular), stomatitis (included PTs: stomatitis, aphthous ulcer, mouth ulceration, oral mucosa erosion, 
and oral mucosal blistering), thrombocytopenia (included PTs: platelet count decreased and thrombocytopenia), upper respiratory tract infection 
(included PTs: influenza, influenza-like illness, and upper respiratory tract infection), and vomiting. GI, gastrointestinal; mBC, metastatic breast cancer; 
mGC, metastatic gastric cancer; mNSCLC, metastatic non-small cell lung cancer; PT, preferred term; Q3W, every 3 weeks; T-DXd, trastuzumab 
deruxtecan; TEAE, treatment-emergent adverse event.
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Figure 2.  Drug-related TEAEs reported in the pooled analysis with (A) T-DXd 5.4 mg/kg and (B) T-DXd 6.4 mg/kg. Percentages were calculated using the 
number of patients in the safety analysis set as the denominator. TEAEs are arranged by the type of events (GI, hematologic, and other [non-GI/
nonhematologic]). Selected TEAE terms include: abdominal pain (included PTs: abdominal discomfort, abdominal pain, abdominal pain lower, abdominal 
pain upper, and gastrointestinal pain), anemia (included PTs: hemoglobin decreased, red blood cell count decreased, anemia, and hematocrit decreased), 
constipation, decreased appetite, diarrhea, fatigue (included PTs: fatigue, asthenia, and malaise), febrile neutropenia, headache (included PTs: migraine, 
headache, and sinus headache), leukopenia (included PTs: white blood cell count decreased and leukopenia), lymphopenia (included PTs: lymphocyte 
count decreased and lymphopenia), nausea, neutropenia (included PTs: neutrophil count decreased and neutropenia), rash (included PTs: rash, rash 
pustular, and rash maculo-papular), stomatitis (included PTs: stomatitis, aphthous ulcer, mouth ulceration, oral mucosa erosion, and oral mucosal 
blistering), thrombocytopenia (included PTs: platelet count decreased and thrombocytopenia), upper respiratory tract infection (included PTs: influenza, 
influenza like illness, and upper respiratory tract infection), and vomiting. aILD events are adjudicated drug-related ILD events. bHypokalemia is divided 
into grade 1 or 2 and grade ≥3. GI, gastrointestinal; ILD, interstitial lung disease; mBC, metastatic breast cancer; mGC, metastatic gastric cancer; 
mNSCLC, metastatic non–small cell lung cancer; PT, preferred term; Q3W, every 3 weeks; T-DXd, trastuzumab deruxtecan; TEAE, treatment-emergent 
adverse event.
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median time to and duration of the first onset of vomiting were 
9 days (range, 1-820 days) and 3 days (range, 1-863 days) for 
the 5.4-mg/kg pool and 7 days (range, 1-291 days) and 2 days 
(range, 1-279 days) for the 6.4-mg/kg pool. Most patients who 
experienced N/V did so during the initial 21 days, with rates 
decreasing in subsequent cycles (Figure S2).

Neutropenia
Neutropenia occurred in 34.6% of patients in the 5.4-mg/kg 
pool and 49.3% of patients in the 6.4-mg/kg pool (Table S7). 
Rates of grade 3 and 4 neutropenia were 14.8% and 1.7% in 
the 5.4-mg/kg pool and 26.2% and 9.6% in the 6.4-mg/kg 
pool, respectively. By data cutoff, 78.4% and 85.8% of patients 
in the 5.4-mg/kg and 6.4-mg/kg pools recovered, respectively. 
The median time to first onset of neutropenia was 43 days 
(range, 1-972 days) in the 5.4-mg/kg pool and 16.0 days (range, 
6-756 days) in the 6.4-mg/kg pool. In the 5.4-mg/kg pool, 100 
patients (6.9%) were treated with G-CSF within 28 days after 
onset of neutropenia (including febrile neutropenia). In the 
6.4-mg/kg pool, 35 patients (15.3%) were treated with G-CSF.

Fatigue
Fatigue was common, reported in 56.5% and 52.8% of patients 
in the 5.4-mg/kg and 6.4-mg/kg pools, respectively (Table S8). 
At data cutoff, unresolved fatigue occurred in 44.9% and 53.7% 
of patients in the 5.4-mg/kg and 6.4-mg/kg pools, with a median 
time to first onset of 12.0 days (range, −19 to 1078 days) and 
7.0 days (range, 1-294 days) in the 5.4-mg/kg and 6.4-mg/kg 
pools, respectively. Median duration of the first onset of fatigue 
was 16 days (range, 1-960 days) and 12 days (range, 3-367 days) 
in the 5.4-mg/kg and 6.4-mg/kg pools, respectively. Duration of 
first event is provided in Table S9 for all selected TEAEs.

TEAE of special interest: ILD
Adjudicated drug-related ILD occurred in 12.0% and 10.9% 
of patients in the 5.4-mg/kg and 6.4-mg/kg pools, respectively 
(Table 2). Most ILD cases were grade 1 or 2, with grade 2 more 
common (7.0% and 6.6%, respectively). Grade ≥3 ILD 
occurred in 1.8% and 1.7% of the 5.4-mg/kg and 6.4-mg/kg 

pools, respectively. Adjudicated ILD-related mortality occurred 
in 1.0% (n = 14) of patients in the 5.4-mg/kg pool and 0.4% 
(n = 1) in the 6.4-mg/kg pool. The median time to first onset of 
adjudicated drug-related ILD was 168.0 days (range, 
26-960 days) and 85.0 days (range, 36-638 days) in the respec-
tive dose pools. In the 5.4-mg/kg and 6.4-mg/kg pools, respec-
tively, the median time to first onset of investigator-reported 
ILD was 215.0 days (range, 26-1163 days) and 85.0 days 
(range, 36-680 days).

Drug discontinuations due to ILD occurred in 8.8% and 
6.6% of patients in the 5.4-mg/kg and 6.4-mg/kg pools, respec-
tively, attributed to grade 1 (2.1%; 1.3%), grade 2 (5.6%; 
4.4%), and grade ≥3 (1.1%; 0.9%) events. Patients with symp-
tomatic ILD (grade ≥2) were required to discontinue T-DXd 
permanently. Dose reductions due to ILD occurred in 0.8% 
and 0.4% of patients, and drug interruptions in 2.4% and 
3.5% of patients in the 5.4-mg/kg and 6.4-mg/kg pools, respec-
tively. ILD subgroup analyses are detailed in Table S10.

Discussion
In this pooled analysis, the most common TEAEs with T-DXd 
included fatigue, GI toxicities (especially N/V), hematologic 
toxicities (neutropenia, anemia, and thrombocytopenia), and 
ILD/pneumonitis. Most TEAEs were low grade, with infre-
quent dose modifications or drug discontinuations, consistent 
with previous analyses.19–26 Unlike prior analyses, this analysis 
represents the largest dataset to date assessing T-DXd safety, 
with patients across multiple tumor types and key age groups, 
thereby providing a more comprehensive evaluation of the 
safety profile of the treatment in a broad population and con-
firming the consistency of findings across studies. Unlike GI 
toxicities, hematologic AEs, such as neutropenia, were less 
frequent in the 5.4-mg/kg pool relative to the 6.4-mg/kg pool, 
but comparisons between the 2 dose pools in this analysis 
should be interpreted with caution due to their population size 
difference, differences in patient characteristics, primary cancer 
types, and imbalance of sex distribution.

A previous pooled analysis and other studies, such as this 
one, showed higher risk of ILD/pneumonitis in Japan compared 
with regions outside Japan.16,27–30 The cause of this disparity 
remains unclear, potentially involving biological factors or dif-
ferences in monitoring and management practices.16 Other 
potential factors with a higher risk of ILD/pneumonitis may 
include renal impairment, comorbid lung conditions, and base-
line oxygen saturation <95%.16

Patients receiving T-DXd 5.4 mg/kg were younger than those 
receiving T-DXd 6.4 mg/kg, likely due to the higher proportion 
of patients with mBC in the 5.4-mg/kg pool, who usually have 
a lower median age compared with patients with mGC.31,32 The 
lack of mBC or mNSCLC in the 6.4-mg/kg pool may further 
confound toxicity interpretation. Vomiting was more frequent 
in the 5.4-mg/kg pool, composed mainly of women (94.7%), 
consistent with reports of higher rates of N/V in women.25 
However, N/V may be less pronounced in patients with mGC, 
possibly due to underlying disease pathology presenting with 
symptoms, such as nausea, vomiting, decreased appetite, and 
abdominal discomfort.33 This overlap complicates distinguish-
ing mGC symptoms from T-DXd–related TEAEs, challenging 
direct dose-based toxicity comparisons.

Patients ≥65 years had a higher incidence of grade 3 or 4 AEs 
compared with patients <65 years with HER2-positive or 

Table 2.  Adjudicated drug-related ILD.

T-DXd 5.4-mg/kg 
Pool n = 1449

T-DXd 6.4-mg/kg 
Pool n = 229

Adjudicated as drug-related 
ILD, n (%)

174 (12.0) 25 (10.9)

  Grade 1 46 (3.2) 6 (2.6)
  Grade 2 102 (7.0) 15 (6.6)
  Grade 3 12 (0.8) 2 (0.9)
  Grade 4 0 1 (0.4)
  Grade 5 14 (1.0) 1 (0.4)
ILD associated with 

discontinuation of study 
drug, n (%)

127 (8.8) 15 (6.6)

ILD associated with dose 
reduction, n (%)

12 (0.8) 1 (0.4)

ILD associated with study 
drug interruption, n (%)

35 (2.4) 8 (3.5)

ILD associated with outcome 
of death, n (%)

14 (1.0) 1 (0.4)

Abbreviations: ILD, interstitial lung disease; T-DXd, trastuzumab 
deruxtecan.
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HER2-low mBC, though no significant safety differences were 
observed in patients with HER2m NSCLC or mGC.4 This was 
reflected in the current analysis, where patients aged ≥65 years 
had a higher incidence of grade 3 or 4 AEs in the 5.4-mg/kg 
pool (mainly HER2-positive or HER2-low mBC) compared 
with those <65 years. In the 6.4-mg/kg pool (primarily patients 
with mGC), both age groups had a similar incidence of grade 
≥3 TEAEs (85/109 [78.0%] and 82/120 [68.3%], respectively). 
Patients with moderate renal impairment had a higher incidence 
of low-grade ILD/pneumonitis, warranting closer monitoring 
per real-world reports.4 While no dose adjustments are required 
for mild-to-moderate hepatic impairment, data on safety and 
pharmacokinetics in severe hepatic impairment are lacking.4

Fam-trastuzumab deruxtecan-nxki (T-DXd) was initially 
classified as moderately emetogenic, but the NCCN Clinical 
Practice Guidelines in Oncology (NCCN Guidelines®) for 
Antiemesis V.2.2024 recently reclassified it as highly emeto-
genic.4,34 This update reflects evolving clinical recognition of 
the emetic potential of fam-trastuzumab deruxtecan-nxki, sup-
ported by institutional retrospective data that show that many 
patients needed an NK1 receptor antagonist in addition to 
standard double therapy (ie, 5HT3RA plus dexamethasone) for 
adequate N/V control.34–37 The American Society of Clinical 
Oncology (ASCO) antiemesis guidelines, last updated in 2020, 
still classify T-DXd as moderately emetogenic,38 highlighting a 
discrepancy in guideline recommendations.37,39

Premedication with antiemetic agents is recommended to 
mitigate the emetogenic effects of fam-trastuzumab 
deruxtecan-nxki.19,34,37,40 The antiemetic regimen may be 
tapered or escalated based on individual tolerances and emesis 
risk.36 However, the optimal combination of antiemetics for 
prophylaxis and/or treatment in patients receiving T-DXd is 
still unclear.37,40 Results from the EN-hance study 
(jRCTs031200336) did not meet the primary endpoint, sup-
porting the need for further research to better characterize 
nausea and vomiting in patients treated with T-DXd to tailor 
an antiemetic regimen that suits the needs of the patient.41 
While not life-threatening, N/V are distressing toxic conditions 
that can significantly reduce quality of life.37,40 Effective man-
agement remains critically important for treatment adherence 
and reducing discontinuations.37,40 Results from the ERICA 
study (jRCTs031210410) suggest that triple antiemetic ther-
apy, including first-cycle olanzapine, can reduce nausea dura-
tion and severity, particularly in delayed (24-120 hours after 
T-DXd) and persistent (120-504 hours after T-DXd) phases.42 
Furthermore, an exploratory phase 2 study conducted in Japan 
also supports that patients treated with T-DXd require triple 
antiemetic therapy, including NK1RA administration.39 Other 
recent findings suggest that guideline-recommended triple anti-
emetic regimens used in the first cycle of T-DXd may reduce 
the need for dose reductions and improve persistence by main-
taining dose intensity.43,44 Given the potentially long-term 
nature of T-DXd therapy, optimizing prophylactic antiemetic 
strategies can support improved tolerability and treatment out-
comes.37,40 In this analysis, prophylactic antiemetic use was not 
prespecified or captured.

ILD/pneumonitis is an important risk with T-DXd, although 
most cases in this pooled analysis were low grade. Early rec-
ognition and timely intervention are critical to preventing pro-
gression.19,20,25 However, risk factors for ILD/pneumonitis 
remain poorly understood, and it is unclear why some patients 
develop higher- versus lower-grade disease.16 Close monitoring 

and patient/physician education are essential, and patients 
should be instructed to immediately report any new or wors-
ening symptoms, such as cough, dyspnea, or other respiratory 
issues, which can overlap with other conditions including 
chronic obstructive pulmonary disease, tuberculosis, pneumo-
nia, asthma, heart failure, and allergies.19,20,45 Japanese post-
marketing surveillance reported an incidence of adjudicated 
drug-related ILD of 16.06% in patients with HER2-positive 
BC treated with T-DXd (≤5.4 mg/kg), consistent with trials, 
indicating no new safety concerns despite higher ECOG PS and 
greater number of comorbidities.46 Treatment duration of 
T-DXd significantly influences the risk of ILD/pneumonitis. 
Both a pooled analysis and the surveillance study reported that 
most cases of ILD/pneumonitis cases occurred within the first 
12 months, with a median onset of ∼5 months.16,46 Here, 
patients receiving T-DXd 5.4 mg/kg had a longer median treat-
ment duration (9.6 months) compared with 4.6 months for 
those receiving T-DXd 6.4 mg/kg, potentially influencing the 
assessment of ILD/pneumonitis.

A multidisciplinary team involving an oncologist, pulmon-
ologist, radiologist, and infectious disease specialist is recom-
mended for accurate ILD/pneumonitis diagnosis.19 Guidelines 
recommend delaying treatment for grade 1 (asymptomatic) and 
permanently discontinuing T-DXd for grade ≥2 (symptomatic) 
ILD/pneumonitis.11,16 The approved T-DXd label includes 
warnings and detailed management guidelines for ILD/
pneumonitis.4,16

Patient-reported outcomes and quality-of-life data (QoL) 
were not consistently collected across all studies included in 
this pooled analysis. Despite this, results from individual stud-
ies indicate that health-related QoL was generally maintained 
during treatment with T-DXd. In DESTINY-Breast02, -03, and 
-04, mean baseline European Organisation for Research and 
Treatment of Cancer Quality of Life Questionnaire Core 30 
(EORTC QLQ-C30) global health status/QoL scores were 
comparable between treatment arms and remained stable over 
time, with only transient early-cycle increases in N/V scores.47–49 
Similar findings were observed in other tumor types, with main-
tained health-related QoL in DESTINY-Gastric02 and 
DESTINY-Lung02.50,51 Overall, these data suggest that treat-
ment with T-DXd was generally associated with preserved 
health-related QoL across studies.

This analysis has several limitations. Variability in clinical 
trial protocols for AE management, particularly the lack of 
standardized prophylactic antiemetic protocols for N/V,7–15 
limits the ability to evaluate the impact of preventative strate-
gies on these events and overall patient experience. Data on 
the indication, regimen, and timing of antiemetic administra-
tion were not captured, precluding assessment of their effec-
tiveness. The relatively short median follow-up, especially in 
the 6.4-mg/kg pool, may have influenced the assessment of 
TEAEs, including ILD, which develop over longer timelines. 
Pooling patients by dose rather than by indication limits the 
ability to assess safety profiles by tumor type or HER2 expres-
sion levels.

Clinical trials often report higher TEAEs rates than real-world 
studies.52–56 TEAEs are often underestimated in real-world stud-
ies due to subjective symptom reporting and/or less compre-
hensive documentation compared with the rigorous causal 
assessments conducted in clinical trials.52 This analysis provides 
a descriptive summary of safety outcomes for each dose cohort 
in clinical trial settings, although without statistical 
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comparisons. Pooling data across multiple indications and 
doses provides a broader understanding of the safety profile of 
T-DXd to support patient outcomes.

Conclusion
This pooled analysis of 9 phase I-III trials summarizes the safety 
profile of T-DXd at 5.4-mg/kg and 6.4-mg/kg doses. GI and 
hematologic events were the most common TEAEs, with nau-
sea, neutropenia, and fatigue consistently observed. Most 
TEAEs were low grade, but dose modification rates highlight 
the need for proactive toxicity management, particularly in 
older patients (≥65 years) and those with renal impairment. 
ILD/pneumonitis remains a clinically significant safety concern, 
occurring in ∼11%-12% of patients, though severe ILD and 
ILD-related mortality were infrequent. Further studies should 
define optimal antiemetic and supportive care strategies to 
enhance tolerability, maximize time on treatment, and improve 
quality of life for patients receiving T-DXd.
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