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Case Report

Follow-up of Clinical Symptoms  
and Blood Concentration  
in Donepezil Overdose
Koki Mori, BPharm; Tatsuya Hirose, PharmD; Tomohiro Matsumura, BPharm; and Tomoaki Yoshimura, PharmD

Donepezil is an 
acetylcholinesterase inhibitor1 
with a half-life of 70 hours in 

the blood2 that shows antidementia 
effects when administered once 
daily.3,4 Dementia is primarily 
characterized by short-term memory 
impairment.3 Cases of overdose of 
medication due to cognitive decline 
have been reported.4 We present 
a case of donepezil overdose in a 
patient with Alzheimer’s disease.

Case Report
A 77-year-old woman with 

Alzheimer’s disease presented 
with a history of cellulitis, sciatic 
neuropathy, and cervical spondylosis. 
Regular medications included 
cilostazol and donepezil.

The patient accidentally overdosed 
at 11 pm with 15 tablets (150 mg) 
of donepezil by mistake, as out of 
24 tablets, 9 were remaining after 
the dosage. At 8:20 am the next 
day, the patient fell and was taken 
to the hospital. On arrival, the 
clinical findings were as follows: 
temperature: 35.5°C (95.9°F), 
elevated blood pressure: 159/80 
mm Hg, SpO2: 98%, heart rate: 67 
bpm, elevated respiratory rate: 22 
breaths/minute, and Glasgow Coma 
Scale: 4 (eyes), 4 (verbal), 6 (motor). 
No electrocardiographic changes 
were found. Pupil constriction of 
1 mm × 1 mm and postural tremor 
of the upper extremities were 
observed. Blood test results at 
12:30 pm (hospital day 1) revealed 
normal cholinesterase levels of 270 
U/L but increased donepezil blood 
concentration of 272 ng/mL. The 
patient was admitted to the hospital, 

and infusion therapy of hypotonic 
fluid 1.5 L was administered. No 
oral medications were used.

On day 2, her heart rate was 45 
bpm at 4:00 am. At 9:00 am, her 
heart rate was 62 bpm, and her 
blood pressure was 103/33 mm Hg 
(Figure 1). Mydriasis and tremor were 
observed; therefore, infusion therapy 
of hypotonic fluid 1 L was continued.

On day 3, her heart rate was 54 
bpm, and her blood pressure was 
139/75 mm Hg at 2:00 am. At 9:00 
am, her heart rate was 74 bpm, and 
her blood pressure was 99/43 mm 
Hg. Mydriasis was observed, but 
the tremor decreased in frequency. 
At 1:45 pm, her donepezil blood 

concentration level was 77 ng/mL 
(normal cholinesterase levels).

On day 4, her pupils were 3 mm x 3 
mm, but tremors were absent. On 
day 9, donepezil was resumed. On 
day 17, the patient was transferred 
to a hospital for rehabilitation 
due to decreased activity level.

Discussion
In this report, we present a case 

of donepezil overdose (150 mg). 
After initiating treatment, the blood 
concentration of donepezil decreased 
rapidly, but the clinical symptoms 
persisted. The half-life of donepezil 
is 67.3 hours2; however, our patient’s 
blood concentration rapidly decreased 

Figure 1. 
Clinical Symptoms, Vital Signs at 9:00 am, and Concentration of 
Donepezil in the Patient

 
 

0

50

100

150

200

250

300

0

20

40

60

80

100

120

140

160

180

1 2 3 4 5 6 7

Heart rate
Blood pressure systolic
Blood pressure diastolic
Concentration of donepezil

Tremor

Miosis

Symptoms

Donepezil, ng/mLHeart rate, bpm
Blood pressure, mm Hg

Hospital Day  

mailto:permissions%40psychiatrist.com?subject=


Prim Care Companion CNS Disord 2023;25(5):23cr03511  |  Psychiatrist.com2 

Mori et al

with treatment from 275 ng/mL 
to 77 ng/mL within 48 hours. One 
of the main reasons for this rapid 
decrease may be the effect of infusion 
therapy in diluting the blood with 
a 2.5-L transfusion and ensuring 
hepatic blood flow. Also, donepezil 
has high tissue transferability,2 so 
rapid tissue distribution may have 
influenced this decrease. Furthermore, 
donepezil has a high protein-
binding rate (93%),5 hence it slows 
metabolization due to saturation of 
protein binding.6 High doses increased 
free donepezil levels, which would 
have caused rapid metabolism.

Even after a rapid decrease in 
donepezil blood concentration, the 
clinical symptoms (mydriasis and 
tremor) persisted. The effective blood 
concentration was 70 ng/mL,2,6 but 
the clinical symptoms persisted 
even at a concentration of 77 ng/
mL. Persistence of symptoms may 
be due to high tissue translocation 
and active metabolites. Donepezil 
exhibits high tissue migration,6 and 
rapid tissue distribution may result 
in residual symptoms. 6-O-desmethyl 
donepezil (6-ODD) is an active 
metabolite,7 and at normal doses it is 
not problematic.8 However, our patient 
overdosed on 150 mg of donepezil. 
The half-life of 6-ODD is > 300 hours 
with a high muscle accumulation 
rate.9 This may be the reason for 
persistence of clinical symptoms.

In conclusion, despite the rapid 
decrease in blood concentration of 
donepezil upon treatment, the clinical 
symptoms persisted. Therefore, in 
donepezil overdose, it is necessary 
to observe not only blood levels 
but also clinical symptoms.
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