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1  |  INTRODUCTION

Chemotherapy drugs are known to induce cardiovascu-
lar toxicity, such as arrhythmias, thrombosis, hypoten-
sion, and hypertension due to oxidative stress, cytokine 
release syndrome, and myocarditis.1,2 There are several 
reports of chemotherapy drug- induced shock and aller-
gic hypotension, but few of non- allergic hypotension. 
Here, we present a case of non- allergic severe hypo-
tension due to irinotecan- based chemotherapy for lung 
cancer.

2  |  CASE REPORT

A 71- year- old man (151.3 cm, 53.6 kg) with hypertension 
and deep vein thrombosis was diagnosed with small cell 
lung cancer in July 2020. We conducted thoracoscopic 
segmental resection of stage IV lung cancer (sT1cN3M0) 
on August 3, 2020. On September 1, he was admitted to 
the Izumi Memorial Hospital for chemotherapy. On Day 2 
after admission, we started chemotherapy with irinotecan 
(60  mg/m2 for 3 consecutive weeks followed by 1- week 
rest) and cisplatin (60  mg/m2 on Day 1) under normal 

Received: 18 September 2021 | Revised: 22 March 2022 | Accepted: 28 March 2022

DOI: 10.1002/ccr3.5718  

C A S E  R E P O R T

Irinotecan- induced severe hypotension in a patient with 
lung cancer

Ryota Nakano1,2,3 |   Kenji Momo4  |   Airi Matsuzaki1,4,5 |   Akiko Sakai1 |   
Takeshi Uchikura4 |   Katsumi Tanaka4,5 |   Satoshi Numazawa3 |   Tadanori Sasaki2

This is an open access article under the terms of the Creative Commons Attribution- NonCommercial- NoDerivs License, which permits use and distribution in any 
medium, provided the original work is properly cited, the use is non- commercial and no modifications or adaptations are made.
© 2022 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

1Department of Pharmacy, Izumi 
Memorial Hospital, Adachi- ku, Japan
2Department of Pharmacy, Showa 
University Hospital, Shinagawa- ku, 
Japan
3Division of Toxicology, Department 
of Pharmacology, Toxicology and 
Therapeutics, Showa University School 
of Pharmacy, Shinagawa- ku, Japan
4Department of Hospital 
Pharmaceutics, School of Pharmacy, 
Showa University, Shinagawa- ku, Japan
5Department of Pharmacy, Showa 
University Koto Toyosu Hospital, Koto- 
ku, Japan

Correspondence
Kenji Momo, Department of Hospital 
Pharmaceutics, School of Pharmacy, 
Showa University, Hatanodai 1- 5- 8, 
Shinagawa- ku, Tokyo 142- 8555, Japan.
Email: k.momo@pharm.showa-u.ac.jp

Funding information
No Funding

Abstract
Most hypotension during chemotherapy is caused by an allergic mechanism. 
Conversely, non- allergic hypotension due to chemotherapy is rare. In this case 
report, we present a patient who suffered severe hypotension followed by the ad-
ministration of irinotecan- based chemotherapy and some supportive care such 
as steroids for preventing emesis. A 71- year- old man with hypertension was di-
agnosed with stage IV small cell lung cancer (sT1cN3M0). Severe hypotension 
occurred in the patient after every administration of chemotherapy. Finally, he 
was able to receive all four courses of chemotherapy as planned along with the 
medical staff’s support care. This case provides that a regimen that contained 
irinotecan and steroid could cause hypotension and the mechanism is partially 
explained by inhibiting choline esterase and adrenal insufficiency. We should 
be careful about non- allergic hypotension when we administer irinotecan- based 
chemotherapy.
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range blood pressure of 120– 140/80– 90 mmHg (shown in 
Figure 1). Valsartan (80 mg/day) and amlodipine (5 mg/
day) had been administered for hypertension before ad-
mission, and we continued both antihypertensive drugs 
during chemotherapy. On Day 6, grade 2 headache, grade 
2 constipation, and low blood pressure of 101/62 mmHg 
were observed. Chemotherapy- associated adverse events 
were graded according to the Common Terminology 
Criteria for Adverse Events v5.0. On Day 8, the patient ex-
hibited dysphoria and low blood pressure of 88/60 mmHg, 
which improved by elevating the lower limbs. On Day 9, 
his blood pressure decreased to 83/59 mmHg. We discon-
tinued both antihypertensive drugs and hydration with 
1000  ml of lactated ringer's solution and considered de-
hydration with blood urea nitrogen at 40  mg/dl. In ad-
dition, we paused chemotherapy. On Day 16, his blood 
pressure improved to 133/84 mmHg, and irinotecan was 
initiated without administration of antihypertensive 
drugs. However, grade 2 headache and low blood pressure 
(84/66 mmHg) were observed again. He was discharged 
on Day 24 with a blood pressure of 98/64 mmHg because 
other chemotherapy- induced adverse effects improved. 
On Day 28, he was re- admitted to our hospital, and we 
initiated the second chemotherapy course with 50 mg/m2 
irinotecan and 50 mg/m2 cisplatin. A low blood  pressure 
of 90/66  mmHg, grade 2  headache, and constipation 
were observed again. We continued chemotherapy while 
the medical staff monitored the patient's safety during 

hospitalization. Finally, he was able to receive all four 
courses of chemotherapy as planned.

3  |  DISCUSSION

We hypothesized that the symptoms of low blood pressure, 
headache, and constipation experienced by our patient 
might be partially explained by the cholinergic adverse 
effects of irinotecan, cardiotoxicity of cisplatin, and ad-
renal insufficiency caused by dexamethasone. Irinotecan 
was reported to exert depressant effects on heart rate and 
arterial blood pressure.3 Cisplatin is known to be cardio-
toxic and is reported to induce under 1% hypotension in 
the package insert. In addition, etoposide and cisplatin 
combination therapy induced bradycardia,4 cisplatin, and 
5- fluorouracil combination therapy inducing hypoten-
sion were reported.5 Adrenal insufficiency was reported 
in cancer patients who received steroids as supportive 
administration against cancer chemotherapy- induced ad-
verse effects.6 A 60- year- old woman with fallopian tube 
cancer who was undergoing treatment with paclitaxel 
and carboplatin experienced drowsiness and hypoten-
sion after administration of 40 mg (p.o.) and 20 mg (i.v.) 
of dexamethasone to avoid emesis.7 In the package inserts 
and a clinical trial, these drugs were reported to induce 
hypotension without allergic reactions at an undetectable 
level up to about 4%.8 We administered dexamethasone, 

F I G U R E  1  Clinical course of the 
present case. BUN, blood urea nitrogen, 
Scr, serum creatinine
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palonosetron, and aprepitant to prevent emesis. The fre-
quency of hypotension in palonosetron is less than 1% and 
in aprepitant is undetectable as seen in each package in-
sert. We think that palonosetron and aprepitant are less 
likely to be responsible for the hypotension in our case. 
In our case, we repeatedly observed an increase and de-
crease in blood pressure after the chemotherapy. That 
was also observed after the discontinued antihypertensive 
medication. We think that antihypertensive medication 
may potentially affect the first course of chemotherapy. 
Finally, irinotecan inhibits cholinesterase and exhibits 
parasympathetic hyperactivity. Irinotecan was reported 
to affect the vagus nerve, leading to an increase in the re-
sponse of the parasympathetic nervous system.9 However, 
these effects are known to be transient and short- acting 
after irinotecan administration. In our case, the hypoten-
sion was longer than that of a typical irinotecan- inducing 
one. Although we did not check cortisol level and ACTH 
stimulation test, this may be due to an additive, synergistic 
effect of steroid- induced adrenal insufficiency. This obser-
vation suggests that a combination regimen of anticancer 
drugs and steroids, such as those with known cardiotoxic-
ity, may lead to unexpected hypotension.

In conclusion, we report a case of repeated history of 
hypotension, headache, and constipation due to antican-
cer drugs. The symptoms that occurred in our patient were 
tolerated under hospitalization monitoring. However, pa-
tients treated with irinotecan could experience sudden 
hypotension or worsening cardiac disease. Therefore, 
medical staff should carefully monitor patients under-
going irinotecan- based chemotherapy for patient vitals, 
cholinergic reactions, and adverse effects, which require 
hospitalization.
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