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Psychiatric Symptoms in a Patient with Influenza A (H1N1) Treated with 
Oseltamivir (Tamiflu): A Case Report
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Oseltamivir is the most common antiviral drug used to treat and prevent influenza. Epidemiological studies performed in Japan, 
the United States, and the United Kingdom indicate that oseltamivir may cause psychiatric symptoms; however, the underlying 
mechanism has not been elucidated. In South Korea, interest in oseltamivir has increased with the spread of the new influenza 
virus; however, no case report or investigation of psychiatric symptoms associated with the drug has been reported to date. 
Here, we report a case of a 22-year-old male who complained of mood swings, suicidal feelings, auditory hallucinations, memory 
deterioration, and insomnia after taking oseltamivir.
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INTRODUCTION

Oseltamivir (Tamiflu; F. Hoffmann-La Roche, Ltd., 
Basel, Switzerland) is the most frequently used antiviral 
agent for the treatment and prevention of influenza, and its 
use has increased since the influenza A (H1N1) 
epidemic.1,2) With the increased use of oseltamivir, psy-
chiatric symptoms have been reported as side effects. 
Between 1999 and 2007, a total of 480 million patients 
worldwide were administered oseltamivir, and psychiatric 
side effect surveys were conducted in Japan (n=2,772), 
the United States (n=190), and other countries (n=89).3) 
Psychiatric side effects were more common in infants and 
children aged 16 years or younger than in adults (2,218 
children vs. 833 adults),4) and generally occurred within 
48 hours of receiving oseltamivir.5,6) According to the 
International Classification of Diseases 10th revision 
(ICD-10), the major symptoms include abnormal behav-
ior (1,160 events, 38%), delusions/perceptual dis-
turbances (661 events, 21.7%), and delirium or delir-
ium-like events.3-7) These side effects may lead to acci-
dents, injuries, or suicides.

Unlike research abroad, few studies of the psychiatric 
side effects of oseltamivir have been conducted in South 
Korea. Moreover, despite various epidemiological and ex-
perimental studies, few studies have investigated the en-
tire disease cycle from symptom onset and treatment 
through follow up. It is likely that the extensive use of 
oseltamivir to treat influenza will continue into the future; 
thus, it is important that attention be given to the psychi-
atric side effects of the drug.

CASE

A 22-year-old male visited our psychiatry clinic with 
the major complaints of mood swings, suicidal impulses, 
auditory hallucinations, memory deterioration, and in-
somnia, which had occurred several times a day for the 
past 5 days. He had no personal or familial psychiatric 
history. He was well adjusted and had no problems with 
his family or other relationships. Twelve days earlier, the 
patient had developed fever and respiratory symptoms 
suspected to be indicative of influenza A (H1N1). Ten 
days before his visit, he was prescribed 75 mg oseltamivir 
(Tamiflu) and 650 mg acetaminophen (Tylenol ER; 
Janssen Korea, Ltd., Seoul, Korea), which he took in the 
morning and evening daily for 5 days. Nine days before 
his visit, the diagnosis was confirmed by an influenza A 
(H1N1) polymerase chain reaction (PCR) test, and he con-
tinued to take Tamiflu as scheduled. During the 5 days that 
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he was taking Tamiflu, the patient continued his normal 
routine, but felt a slight deterioration in mood and memory 
and suffered from insomnia. The patient’s fever and respi-
ratory symptoms were in remission 3 days after the ini-
tiation of Tamiflu; however, the deterioration in his mood 
and memory and the insomnia did not improve 
significantly. The next day, when he finished the 5-day 
course of Tamiflu, he started to develop significant psy-
chiatric symptoms. He experienced manic symptoms for 
periods ranging from 10 minutes to 2 hours and then 
abruptly felt depressed and burst into tears with frequent 
nihilistic and sin delusions. Two days after he finished tak-
ing Tamiflu and 3 days before his visit, the patient’s mood 
swings and instability grew worse, and he experienced au-
ditory hallucinations similar to a telephone conversation 
between a man and a woman and text message alarm ring-
tones for mobile phones. Because of his memory deterio-
ration, the patient readily forgot what he had done several 
hours or days earlier. He was not able to sleep more than 
2-3 hours a day. Eventually, the patient visited our psychi-
atric clinic and was admitted under the suspicion of bipo-
lar disorder, an organic mental disorder such as delirium 
and encephalitis, and psychotic disorders caused by his 
drug intake. 

The patient was admitted to the closed ward and treated 
with antipsychotic medication by 10 mg intramuscular 
olanzapine (Zyprexa; Eli Lilly and Company, Ltd., 
Indianapolis, IN, USA) and 10 mg oral olanzapine. After 
drug treatment, the patient was able to sleep for 9 hours. 
The next morning, his suicidal ideas had disappeared, his 
mood swings decreased, and the frequency and intensity 
of his auditory hallucination were reduced significantly. 

Single-photon emission computed tomography (SPECT) 
and magnetic resonance imaging (MRI) scans performed 
the second day after the patient was admitted to hospital 
yielded normal findings with no deterioration in brain 
function or activity and no changes in brain structure. The 
electroencephalogram (EEG) showed no abnormal brain-
wave patterns, and the neurological examinations re-
vealed no abnormal findings. Physical examinations 
(blood test, serum electrolyte, blood glucose, blood urea 
nitrogen, creatinine, liver function test, serum syphilis, 
HIV test, thyroid function test, serum vitamin B12, fo-
late), chest X-ray, electrocardiogram, and urine tests all 
showed normal results. The patient did not have a history 
of drug use, and the result of his urine drug-screening test 
was negative. The influenza A (H1N1) PCR test was re-
peated, and a negative result was confirmed. The patient 
received 5 mg olanzapine orally on day 2 following ad-

mission to the hospital, after which he showed a normal 
sleep pattern. 

From day 3 after admission, the patient’s mood and be-
haviors became normal, and no auditory hallucinations or 
memory deterioration were observed. Given the rapid im-
provement in his symptoms, antipsychotic medication 
was ceased. Psychiatric observation, which was continued 
until day 8, revealed no specific psychiatric symptoms. He 
talked about his symptoms with an ego-dystonic attitude 
and a high insight level. On day 8 after admission, the pa-
tient was discharged based on his normal test findings and 
psychiatric observation results. No drug prescription was 
made. The discharge diagnosis was ‘mental and behav-
ioral disorder due to the use of other psychoactive sub-
stances’ (F19.8; ICD-10).

He was followed up 2 weeks after discharge, at which 
point, he had adjusted to his normal daily routine. The ab-
sence of symptoms was confirmed at the next follow-up 4 
weeks after discharge. At 10 months after discharge, the 
patient successfully managed his daily life with no psychi-
atric symptoms.

DISCUSSION

We describe a patient with psychiatric symptoms that 
resulted from oseltamivir intake following an influenza A 
(H1N1) infection. Several factors pointed toward oselta-
mivir as the cause of the patient’s psychiatric symptoms. 
First, involvement of other psychiatric conditions was 
ruled out by psychiatric interviews and assessments, and 
the presence of organic mental conditions and psychotic 
disorders caused by the intake of other medications was 
excluded through physical examinations, brain imaging 
scans, and EEG. Second, the patient’s symptoms were 
similar to those reported in previous studies of psychiatric 
symptoms associated with oseltamivir. Third, the patient 
was highly responsive to antipsychotic medications and 
fully recovered in a short period of time, which suggested 
drug-induced psychosis. Fourth, because the patient was 
unaware of the side effects of oseltamivir and the possi-
bility of developing psychiatric symptoms, he did not 
have a bias or a sensitive response to the drug. Fifth, the 
patient’s symptoms were confirmed to have developed in-
dependently during the time of the medication intake, and 
he showed no symptoms during a 10-month follows-up 
period after the reversal of his symptoms.

However, our patient showed some differences from 
previously described cases. It has been known that psychi-
atric symptoms usually develop within 48 hours of oselta-
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mivir intake5,6); however, in our case, the psychiatric 
symptoms became obvious 5 days after oseltamivir 
intake. 

The mechanism underlying oseltamivir-induced psy-
chiatric symptoms is not well understood. One hypothesis 
is that a neuraminidase inhibitor that has antiviral effects 
crosses the blood-brain barrier (BBB) into the central 
nervous system.8) Studies in mice have shown that al-
though oseltamivir carboxylate, an oseltamivir metabo-
lite, does not pass through the BBB readily, it may do so 
when combined with other agents or when the BBB is 
damaged.9) Moreover, oseltamivir carboxylate has been 
shown to cause neuronal excitability.10) A previous study 
found that plasma and brain oseltamivir carboxylate con-
centrations were higher in young mice than in adults, sug-
gesting that oseltamivir is more likely to have adverse ef-
fects in infants and adolescents than in adults.11) 

Because the effect of the influenza virus on the central 
nervous system is not fully understood, we are not able to 
conclude whether the symptoms experienced by our pa-
tient were consistent with the clinical course of influenza. 
Moreover, the symptoms may have been the result of im-
munological rather than influenza viral effects on the cen-
tral nervous system.8,9) Complications of influenza, such 
as encephalitis and encephalopathy, can be diagnosed by 
neurological examinations and brain imaging. However, 
these techniques are not sufficient for the diagnosis of cen-
tral nervous system complications not caused by the direct 
invasion of the influenza virus, such as immunological or 
unknown mechanisms.12)

Oseltamivir is generally prescribed in combination 
with nonsteroidal anti-inflammatory drugs (NSAIDs) or 
antihistamine agents. The effect of interactions between 
oseltamivir and these agents on the central nervous system 
is poorly understood. The oseltamivir metabolite changes 
as it interacts with other drugs and may affect the central 
nervous system.9,10) 

Psychiatric side effects of oseltamivir have been re-
ported more frequently in Japan than in the United States 
and Europe.3) This may be explained by the extensive use 
of oseltamivir during the influenza pandemic in Japan; 
however, genetic features associated with ethnicity or 
geographic factors may also contribute to the higher in-

cidence of psychiatric symptoms. 
Although several studies have demonstrated that osel-

tamivir induces psychiatric symptoms, this issue remains 
under debate. Further study of the mechanisms underlying 
the psychiatric side effects of the drug is needed. In the 
meantime, close observation and follow-up are recom-
mended when oseltamivir is administered for the treat-
ment of influenza.
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