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CASE REPORT

A case of tongue swelling after S‑1, 
oxaliplatin, and trastuzumab for HER2‑positive 
gastric cancer
Taichi Abe1*   , Tatsuya Sumiya1, Ayaka Tsuji2, Izumi Hanai2, Yukiko Otomo3, Takae Yamamoto4 and 
Emiko Iguchi1 

Abstract 

Background  We report a case of a patient with HER2-positive gastric cancer with marked tongue swelling dur-
ing the second cycle of S-1, oxaliplatin, and trastuzumab.

Case presentation  The patient was a 74-year-old male, who was taking an angiotensin II receptor blocker (ARB) 
for pre-existing hypertension, with no history of allergies, diagnosed with HER2-positive gastric cancer, treated 
with tegafur, gimeracil, and oteracil potassium (S-1) and oxaliplatin for the first cycle, and trastuzumab was added 
from the second cycle. Three weeks after initiation, during an outpatient visit, grade 2 oral mucositis and significant 
enlargement of the patient’s tongue were observed. Due to the risk of airway obstruction, the patient was referred 
to an otolaryngologist. After examination, hereditary angioedema was ruled out, and treatment was discontinued 
in view of ARB-induced angioedema. However, the tongue swelling did not improve markedly. Considering disease 
progression due to the discontinuation of chemotherapy, it was decided to change S-1 to capecitabine and continue 
treatment, and chemotherapy was resumed.

Conclusions  Angioedema has been reported to be hereditary and drug-related, and angiotensin-converting 
enzyme (ACE) inhibitors and ARBs have also been reported to lead to drug-related adverse events. Since the patient 
had oral mucositis at the time of onset and was taking an ARB, it is thought that oxaliplatin and S-1(SOX), and trastu-
zumab during ARB therapy induced oral mucositis, leading to the development of angioedema.
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Background
Japanese gastric cancer treatment guidelines recom-
mend using a combination of trastuzumab cisplatin, 
plus 5-FU or capecitabine, trastuzumab oxaliplatin plus 
capecitabine (CapeOX), or S-1 (tegafur, gimeracil, and 
oteracil potassium) (SOX) to treat HER2-positive unre-
sectable or advanced recurrent gastric cancer (Japanese 
Gastric Cancer Association 2023). Angioedema has not 
been reported as an adverse event from chemotherapy. 
We report the case of a patient with HER2-positive 
unresectable gastric cancer where a significant tongue 
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enlargement occurred during the second cycle of SOX 
and trastuzumab.

Case presentation
A 74-year-old man with a medical history of hyperten-
sion for over 10 years, hyperuricemia, stroke, and pros-
tate enlargement was diagnosed with HER2-positive 
gastric cancer with liver metastases. The patient was 
being treated for hypertension with candesartan and 
amlodipine. The patient had no history of allergic reac-
tions to medications or substances. During the first 
cycle of chemotherapy, the patient received SOX (S-1 
100 mg/d on days 1–14 and oxaliplatin 100 mg/m2 on day 
1) on an inpatient basis, and only grade 1 oral mucositis 
and constipation grade 1 were detected according to the 
National Cancer Institute’s Common Terminology Crite-
ria for Adverse Events version 5.

For the second cycle of chemotherapy, SOX and tras-
tuzumab (8  mg/kg on day 1) were administered on an 
outpatient basis. On day 22, at the time of the outpatient 
visit, the patient had developed oral mucositis grade 2 
and constipation grade 2. Additionally, the patient com-
plained of a markedly enlarged tongue and dysarthria 
for 1–2 weeks (Fig. 1). No abnormalities were observed 
in blood tests and biochemical tests (Table 1), and there 
were no other issues with the patient’s general condi-
tion. The patient was taking allopurinol, candesartan, 
amlodipine, propiverine, sodium ferrous citrate, mag-
nesium oxide, vonoprazan, sodium ferrous citrate, and 
daikenchuto. Physical examination revealed the follow-
ing vital signs: blood pressure was 137/73 mmHg, heart 
rate was 70  bpm, body temperature was 36.3℃, and 
peripheral oxygen saturation was 98% while breathing 
room air. The patient presented with marked enlarge-
ment of the tongue and painful oral mucositis, but 
there was no urticaria. No new medications had been 
initiated, and the patient reported no ingestion of aller-
genic foods or other allergenic substances. Thereafter, 
the patient was seen every week as an outpatient to 

monitor the progression of tongue swelling; however, 
there was no worsening or improvement observed.

On day 45, the patient was evaluated for hereditary 
and acquired angioedema as well as thyroid disease 
(Table 2). Due to the possibility of angioedema caused 
by candesartan, the attending physician requested the 
hypertension management physician to discontinue 
candesartan, which was promptly done. After dis-
continuing candesartan, there was no exacerbation of 
tongue swelling, and to continue treatment for gastric 
cancer, S-1 was changed to capecitabine, and chemo-
therapy was resumed with capecitabine, oxaliplatin, 
and trastuzumab. Nine cycles have been performed, 
and there has been no worsening of tongue swelling. 

Fig. 1  Tongue swelling observed at the patient’s first episode

Table 1  Laboratory data on day 22 of SOX and trastuzumab 
treatment

WBC, white blood cell count; ANC, absolute neutrophil count; ALC, absolute 
lymphocyte count; EOS, absolute eosinophil count; Hb, hemoglobin; PLT, 
platelet count; Cr, serum creatinine; tBil, total bilirubin; AST, aspartate 
aminotransferase; ALT, alanine transaminase; Na, serum sodium; K, serum 
potassium; CRP, C-reactive protein; LDH, lactate dehydrogenase; ALB, serum 
albumin

Laboratory data

WBC 3600/µL

ANC 2131/µL

ALC 785/µL

EOS 342/µL

Hb 805 g/dL

PLT 12.6*104/µL

Cr 1017 mg/dL

tBil 0.4 mg/dL

AST 28U/L

ALT 28U/L

Na 143 mEq/L

K 4.9 mEq/L

CRP 0.2 mg/dL

LDH 268U/L

ALB 3.5 g/dL

Table 2  Angioedema-related blood tests on day 45 of SOX and 
trastuzumab treatment

TSH, thyroid-stimulating hormone; F-T4, serum free T4; F-T3, serum free T3; 
ACTH, adrenocorticotropic hormone

Angioedema-related blood tests

C1-inhibitor 100.10%

TSH 1.391µIU/mL

F-T4 0.96 ng/dL

F-T3 2.68 ng/dL

Growth hormone 1.15 ng/dL

ACTH 11.8 pg/mL
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The patient has reported some improvement in speech 
difficulties.

Conclusions
We have reported a case of significant tongue swell-
ing that emerged after the initiation of SOX plus trastu-
zumab chemotherapy for gastric cancer. There were no 
reports of tongue swelling associated with oxaliplatin, 
S-1, or trastuzumab. However, considering its occurrence 
after the initiation of chemotherapy, we attributed it to 
chemotherapy-induced effects. Among adverse events 
other than tongue swelling, Grade 2 mucositis manifested 
in the oral cavity, which led us to consider its association 
with tongue swelling. However, even with chemotherapy 
discontinuation, the tongue swelling did not improve. 
The patient had pre-existing hypertension and was tak-
ing candesartan as an antihypertensive drug, raising the 
possibility of angioedema caused by angiotensin II recep-
tor blockers (ARBs). However, a considerable amount of 
time had passed since the initiation of ARB treatment, 
and even if the angioedema was related to ARBs, we con-
sidered it to be influenced by some form of chemother-
apy. We hypothesized that chemotherapy-induced oral 
mucositis served as a triggering factor for ARB-induced 
angioedema.

Possible causes of an enlarged or edematous tongue 
include allergic reactions and bradykinin-mediated angi-
oedema (Maurer and Magerl 2021). However, in this 
case, there was no sudden worsening of symptoms at 
the time of the visit, no new medications were started 
or foods ingested, and no symptoms such as urticaria 
were present, suggesting that an allergic reaction was not 
likely. Bradykinin-mediated angioedema can be heredi-
tary angioedema, acquired C1 inhibitor deficiency, drug-
induced, or idiopathic (Maurer et al. 2022). However, no 
abnormalities related to C1 inhibitors were observed in 
this patient. Drug-induced causative agents have been 
reported in drugs such as penicillin, aspirin, nonsteroidal 
anti-inflammatory drugs, angiotensin-converting enzyme 
inhibitors (ACE-Is), ARBs, oral contraceptives, and oth-
ers (Inomata 2012; Kumar et al. 2022).

Considering that the patient had concurrent hyperten-
sion and had been taking an ARB before SOX and trastu-
zumab therapy, ARB-induced drug-induced angioedema 
was considered. Angioedema caused by ARBs and ACE-
Is has been implicated in bradykinin (Smolinska et  al. 
2023). The mechanism of the development of vascular 
edema in ACE-Is is thought to be due to the accumula-
tion of bradykinin (Maurer and Magerl 2021). Increased 
levels of bradykinin lead to vasodilation, which in turn 
increases the permeability of endothelial cells, resulting 
in the swelling of peripheral tissues (Debreczeni et  al. 
2021). However, although an increase in bradykinin 

concentration is also observed in ARBs, the mechanism 
behind this is still largely unknown (Campbell et  al. 
2005).

The onset of ACE-I and ARB-induced angioedema 
has been reported to vary from early administration to 
several years later (Brown et al. 2017). While there have 
been reports of chemotherapy-triggered angioedema in 
hereditary angioedema (Morelli et  al. 2018), there have 
been no reports of chemotherapy-triggered angioedema 
in drug-induced angioedema, such as ACE-I and ARBs, 
although there have been cases of triggered by dental 
treatment (Raval 2014).

In this case, the patient did not develop angioedema 
immediately after starting SOX and trastuzumab but 
later developed oral mucositis and a swollen tongue, 
which suggests that the oral mucositis caused by SOX 
and trastuzumab triggered ARB-induced angioedema 
and caused the tongue to swell. However, the lack of sig-
nificant improvement in tongue swelling, in this patient, 
is inconsistent with previous case reports of angioedema 
treated with ARBs and ACE-Is, most of which reported 
rapid improvement in edema symptoms after discontinu-
ation of ARBs and ACE-Is (Konda et al. 2021).

Finally, there is idiopathic angioedema, the cause of 
which has not been identified. Idiopathic angioedema 
is thought to be induced by contact with substances or 
ingestion of food (Sands et al. 2007). However, there have 
been no reports of chemotherapy being a contributing 
factor.

This case study suggests that angioedema may be 
caused by oral mucositis following chemotherapy. Nota-
bly, when chemotherapy was resumed, fluoropyrimidine 
was switched from S-1 to capecitabine. The reason was 
that capecitabine as reported to cause less oral mucositis 
than S-1 in a comparison of adverse events between S-1 
and capecitabine (Zhang et al. 2021).

In summary, we report a case of significant tongue 
enlargement after SOX and trastuzumab treatment for 
unresectable advanced gastric cancer. Angioedema of 
the tongue, pharyngeal, and laryngeal mucosa can lead 
to asphyxia with airway obstruction, and caution should 
be exercised because tongue enlargement may occur due 
to chemotherapy-induced oral mucositis, as in this case 
(Pfaue et al. 2019; Mann et al. 2023).
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