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1  |  INTRODUCTION

Drug- induced agranulocytosis is a severe and potentially 
life- threatening adverse effect. Predicting its occurrence 
is challenging for medical professionals owing to its asso-
ciation with individual allergic reactions. Identifying and 
addressing agranulocytosis is relatively straightforward in 
patients receiving monotherapy for non- life- threatening 

conditions. However, identifying the responsible drug is 
extremely challenging in patients under intensive care 
who are receiving multiple medications for severe diseases 
since discontinuing medication is not a straightforward 
option in these patients. In this report, we present a chal-
lenging case in which we identified the causative drug for 
agranulocytosis in an older adult patient on intensive med-
ication therapy for cerebrovascular infarction.
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Key Clinical Message
Most drugs that cause adverse events are difficult to identify in critically ill patients 
undergoing polypharmacy. We share our experience in identifying the causative 
drug among four suspect drugs administered during emergency treatment.

Abstract
We present the case of a 93- year- old man who was admitted for the treatment 
of cerebrovascular events. The patient was initially prescribed dual antiplatelet 
therapy with aspirin and clopidogrel along with lansoprazole, Hange- koboku- 
toh, and elobixibat. On day 36 after admission, the patient was found to have 
developed agranulocytosis. To improve his cerebrovascular prognosis, we first 
discontinued medications other than the anticoagulant medicines and initiated 
filgrastim. We discontinued clopidogrel 9 days after the discontinuation of the 
other medicines considering his low white blood cell count. One day after the 
discontinuation of clopidogrel, the agranulocytosis was alleviated. Considering 
the time course, clopidogrel, lansoprazole, Hange- koboku- toh, and elobixibat 
were suspected as the culprit medicines. This case highlights the considerable 
challenges encountered in clinical practice when attempting to identify the drugs 
responsible for agranulocytosis, particularly in patients on intensive medication 
therapy.
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2  |  CASE PRESENTATION

A 93- year- old man with a history of cerebrovascular bleeding 
(15 years ago) and benign prostatic hyperplasia was admitted 
to Showa University Koto Toyosu Hospital as an emergency 
case owing to atherothrombotic cerebral infarction. On ad-
mission, dual antiplatelet therapy consisting of 200 mg/day 
aspirin and 75 mg/day clopidogrel was started along with 
15 mg/day lansoprazole and 2.5 mg/day rosuvastatin. On day 
10, the patient developed dysarthria and right lower limb 
weakness, which were determined to be caused by left cau-
date hemorrhage based on magnetic resonance imaging and 
computed tomography assessments. Due to cerebral hemor-
rhage, dual antiplatelet therapy was discontinued for both 
drugs, and nicardipine was initiated at a dosage of 48 mg/day. 
On day 15, only clopidogrel was reintroduced at a reduced 
dosage of 50 mg/day since bleeding did not worsen.

However, on day 17, the patient developed aspiration 
pneumonia and was subsequently started on intravenous 
sulbactam/ampicillin at a dosage of 6 g/day for 9 days and 
Hange- koboku- toh at a dosage of 5 g/day starting from 
day 21. On day 26, we started elobixibat for constipation. 
On day 36, the patient's white blood cell (WBC) count 
decreased to 2270/μL (45% of which were neutrophils). 
By day 38, the WBC count had further declined to 1150/
μL (4% neutrophils). Considering the possibility of drug- 
induced agranulocytosis, the patient was transferred to an 
isolated room, and lansoprazole, Hange- koboku- toh, and 
elobixibat were discontinued. Decreased neutrophil count 
might lead to infection. Therefore, to increase the num-
ber of neutrophils, filgrastim and cefepime were started at 
dosages of 75 μg/day and 2 g/day, respectively.

Day 39 onwards, filgrastim was administered at a dosage 
of 150 μg/day. Owing to the lack of improvement in the pa-
tient's WBC count after starting filgrastim, clopidogrel was 
discontinued on day 47. On day 48, a slight increase was 
observed in the WBC count, reaching 1220/μL (23% neutro-
phils). On day 51, filgrastim and cefepime were discontinued 
because the patient's WBC count had returned to a normal 
level (9850/μL, 72.5% neutrophils). In addition, we started 
taking 100 mg/day of oral cilostazol instead of clopidogrel. 
Day 55 onwards, cilostazol was administered at a dosage of 
200 mg/day, and the patient was able to manage without de-
veloping cerebral hemorrhage or stroke and was discharged 
from our hospital and admitted to a rehabilitation facility.

3  |  DISCUSSION

This case report describes a case in which challenges were 
encountered in identifying the drug responsible for agran-
ulocytosis in an older adult undergoing intensive medica-
tion therapy for cerebrovascular disease.

Clopidogrel, lansoprazole, Hange- koboku- toh, and 
elobixibat were initially administered based on the in-
terval between the initiation of these drugs and the 
onset of agranulocytosis. Typically, agranulocytosis 
manifests within 1 week to 10 days of starting the sus-
pected drugs, primarily owing to allergic reactions. 
However, if patients have been previously exposed to 
the culprit drug, symptoms may develop within approxi-
mately 1 h to 1 day. In cases involving other mechanisms 
of agranulocytosis, it takes several weeks for direct toxic 
effects to occur in the bone marrow hematopoietic stem 
cells. Considering these mechanisms of action, Hange- 
koboku- toh and elobixibat were initiated approximately 
1–2 weeks before the onset of agranulocytosis, whereas 
clopidogrel and lansoprazole were initiated approxi-
mately 5–6 weeks before. The reported incidences of 
agranulocytosis for these drugs were as follows: Hange- 
koboku- toh, unknown; lansoprazole, 0.14%; clopidogrel, 
0.04%–0.1%; and elobixibat, unknown. The Naranjo 
scale was used to give scores to each of the potential 
causative drugs (clopidogrel, lansoprazole, Hange- 
koboku- toh, and elobixibat). The scores for each were 
as follows: Clopidogrel, 4 points; lansoprazole, 4 points; 
Hange- koboku- toh, 4 points; and elobixibat, 3 points.

Based on the Naranjo scale, clopidogrel, lansoprazole, 
and Hange- koboku- toh were considered equal suspects to 
be causing adverse effects.

In this case, we believe that agranulocytosis was be-
lieved to result from a complex interplay between (1) 
bone marrow hematopoietic toxicity and (2) allergic 
reactions. Several studies have reported clopidogrel- 
induced agranulocytosis.1–3 Additionally, stem cell ac-
tivity is elevated after cerebrovascular events.4,5 Wu 
et  al.2 proposed a possible mechanism for clopidogrel- 
induced agranulocytosis, suggesting a toxic reaction that 
impairs the growth of myeloid colonies. In our case, the 
patient's WBC count improved 1 day after discontinuing 
clopidogrel, and agranulocytosis caused by clopidogrel 
has been reported to resolve within 3–8 days after dis-
continuation.2 Given the timing and frequency of agran-
ulocytosis onset, lansoprazole appears to be implicated 
in bone marrow hematopoietic toxicity, and clopidogrel 
is the likely culprit for causing agranulocytosis in this 
patient (Figure 1).

Kampo medicine has been frequently reported to be 
associated with agranulocytosis, but the mechanisms by 
which it induces agranulocytosis remain unclear.6–12

However, in our case, the timing between the onset of 
agranulocytosis and the initiation of Hange- koboku- toh 
suggests an allergic mechanism.

This case report highlights the complexity involved in 
determining the culprit drugs for agranulocytosis in older 
adults with cerebrovascular disease.
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Patients under intensive care receive multiple med-
ications, making it challenging to discontinue any par-
ticular drug. Especially in older adults, multiple drug 
use is considered a predisposing factor for drug- induced 
agranulocytosis.13

In conclusion, sharing knowledge regarding the com-
plexities surrounding drug- induced agranulocytosis and 
clinical practices to identify suspected drugs is crucial for 
educational purposes. Based on our experience, agranu-
locytosis varies among individuals, and careful consider-
ation of the susceptibility to drugs, time course, and order 
of medication therapy is essential.

AUTHOR CONTRIBUTIONS
Yuuri Kurokawa: Investigation; writing – original draft. 
Ayako Watanabe: Conceptualization; funding acqui-
sition; investigation; methodology; writing – original 
draft. Yuka Kashiwabara: Supervision. Saori Fukuda: 
Investigation; validation. Shohei Nomoto: Investigation; 
validation. Ayako Kuriki: Investigation; supervision; vis-
ualization. Kenji Momo: Project administration; supervi-
sion; writing – original draft.

ACKNOWLEDGMENTS
None.

FUNDING INFORMATION
This work was supported by a “grant in Showa University 
translational research.”

CONFLICT OF INTEREST STATEMENT
The Department of Hospital Pharmaceutics, School of 
Pharmacy, Showa University received funds from Ono for 
a contract research project, according to a collaborative re-
search agreement. KM received honorarium fees for pres-
entations from AbbVie, Nippon Kayaku, Sawai, and Eisai 
and travel fees from AbbVie for a conference. YK received 
an honorarium fee for the presentation at Daiichi Sankyo 
and Chugai. The Department of Hospital Pharmaceutics 
received research grants from Nippon Kayaku, Ono, 
Shionogi, Bayer, Daiichi Sankyo, Eisai, Mochida, and 
Taiho. The other authors declare no conflicts of interest 
associated with this work.

DATA AVAILABILITY STATEMENT
All information pertaining to this case is included in this 
case report.

ETHICS STATEMENT
We obtained approval from the ethics committee to pre-
sent the case (CR2023016- A).

F I G U R E  1  Clinical course of the 
present case.



4 of 4 |   KUROKAWA et al.

CONSENT
We obtained written informed consent from the patient's 
family for the publication of this report.

ORCID
Ayako Watanabe   https://orcid.
org/0000-0003-3844-1891 
Kenji Momo   https://orcid.org/0000-0001-9856-0097 

REFERENCES
 1. Pan Y, Liu B, Liu J, Zhuang W, He Q, Lan M. Clopidogrel- 

induced neutropenia in an 80- year- old patient with chronic 
kidney disease who underwent percutaneous coronary inter-
vention: a case report and literature review. BMC Cardiovasc 
Disord. 2022;22(1):40. doi:10.1186/s12872- 022- 02490- 3

 2. Wu CW, Wu YJ, Wu CC. Clopidogrel- associated neutropenia: 
case report and review of the literature. Am J Ther. 2016;23(5):e1
197-e1201. doi:10.1097/MJT.0000000000000238

 3. Pinto FMC, Victorino APOS. Clopidogrel- induced neutropenia 
in a 84- year- old patient: a case report. Hematol Transfus Cell 
Ther. 2022;44(2):256-258. doi:10.1016/j.htct.2020.07.002

 4. Zhong Q, Zhou Y, Ye W, Cai T, Zhang X, Deng DY. Hypoxia- 
inducible factor 1- α- AA- modified bone marrow stem cells 
protect PC12 cells from hypoxia- induced apoptosis, partially 
through VEGF/PI3K/Akt/FoxO1 pathway. Stem Cells Dev. 
2012;21(14):2703-2717. doi:10.1089/scd.2011.0604

 5. Durán- Laforet V, Peña- Martínez C, García- Culebras A, et  al. 
Role of TLR4 in neutrophil dynamics and functions: contribu-
tion to stroke pathophysiology. Front Immunol. 2021;12:757872. 
doi:10.3389/fimmu.2021.757872

 6. Ries CA, Sahud MA. Agranulocytosis caused by Chinese herbal 
medicines. Dangers of medications containing aminopyrine 
and phenylbutazone. JAMA. 1975;231(4):352-355. doi:10.1001/
jama.1975.03240160016019

 7. Paul J, Duncan JR, Sharp P, et  al. Agranulocytosis and 
Citrobacter infection associated with jamu, a herbal remedy 
containing phenylbutazone. Clin Infect Dis. 2005;40(12):1859-
1860. doi:10.1086/430447

 8. Chen J, Zhong B, Wang Y. Agranulocytosis induced by 
sinomenine hydrochloride. Am J Case Rep. 2017;18:959-962. 
doi:10.12659/ajcr.904519

 9. Liou JM, Lin JT, Wu MS, Cheng TY, Shun CT, Wang HP. 
Typhlitis associated with Candida albicans and Pseudomonas 
aeruginosa infection in a patient with herbal drug- induced 
neutropenia. Ann Hematol. 2005;84(10):689-691. doi:10.1007/
s00277- 005- 1052- 2

 10. Kao WF, Hung DZ, Tsai WJ, Lin KP, Deng JF. 
Podophyllotoxin intoxication: toxic effect of Bajiaolian in 
herbal therapeutics. Hum Exp Toxicol. 1992;11(6):480-487. 
doi:10.1177/096032719201100607

 11. Brooks PM, Lowenthal RM. Chinese herbal arthritis cure 
and agranulocytosis. Med J Aust. 1977;2(26–27):860-861. 
doi:10.5694/j.1326- 5377.1977.tb107717.x

 12. Chou WC, Wu CC, Yang PC, Lee YT. Hypovolemic shock 
and mortality after ingestion of Tripterygium wilfordii 
hook F: a case report. Int J Cardiol. 1995;49(2):173-177. 
doi:10.1016/0167- 5273(95)02282- 2

 13. Fattinger K, Roos M, Vergères P, et  al. Epidemiology of drug 
exposure and adverse drug reactions in two swiss departments 
of internal medicine. Br J Clin Pharmacol. 2000;49(2):158-167. 
doi:10.1046/j.1365- 2125.2000.00132.x

How to cite this article: Kurokawa Y, Watanabe 
A, Kashiwabara Y, et al. Identifying causative 
medications for agranulocytosis: A case report of 
an older adult with cerebral infarction. Clin Case 
Rep. 2024;12:e8311. doi:10.1002/ccr3.8311

https://orcid.org/0000-0003-3844-1891
https://orcid.org/0000-0003-3844-1891
https://orcid.org/0000-0003-3844-1891
https://orcid.org/0000-0001-9856-0097
https://orcid.org/0000-0001-9856-0097
https://doi.org//10.1186/s12872-022-02490-3
https://doi.org//10.1097/MJT.0000000000000238
https://doi.org//10.1016/j.htct.2020.07.002
https://doi.org//10.1089/scd.2011.0604
https://doi.org//10.3389/fimmu.2021.757872
https://doi.org//10.1001/jama.1975.03240160016019
https://doi.org//10.1001/jama.1975.03240160016019
https://doi.org//10.1086/430447
https://doi.org//10.12659/ajcr.904519
https://doi.org//10.1007/s00277-005-1052-2
https://doi.org//10.1007/s00277-005-1052-2
https://doi.org//10.1177/096032719201100607
https://doi.org//10.5694/j.1326-5377.1977.tb107717.x
https://doi.org//10.1016/0167-5273(95)02282-2
https://doi.org//10.1046/j.1365-2125.2000.00132.x
https://doi.org/10.1002/ccr3.8311

	Identifying causative medications for agranulocytosis: A case report of an older adult with cerebral infarction
	1|INTRODUCTION
	2|CASE PRESENTATION
	3|DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	CONSENT
	REFERENCES


