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Dear Editor

ecember 2019 ended with a report of an

outbreak of pneumonia with unknown

cause in Wuhan, China. The disease at-

tracted global attention, and subsequently,

researchers identified a novel coronavirus
(SARS-CoV-2) only seven days after the first case of
infection identified on January 7, 2020 [1]. People with
coronavirus disease 2019 (COVID-19) often suffer from
respiratory symptoms and, to a lesser extent, gastrointes-
tinal symptoms. Fever, cough, dyspnea, myalgia, dizzi-
ness, headache, sore throat, rhinorrhea, chest pain, and
diarrhea are symptoms of this disease. The main routes
of transmission of the virus are short-range expiratory
droplets and indirect transmission [2]. Recent studies
show that patients 60 years or older are at higher risk,
and children are less likely to become infected. The in-
fected children have milder symptoms or will remain
asymptomatic [3]. One of the issues requiring special
attention in this era is the complications, such as neu-
ropsychiatric side effects and interactions of used drugs
[4]. Oseltamivir is one of the antiviral drugs used in the
treatment of COVID-19 [5].

The oseltamivir has also been recommended in Iran in
the annex to the “National Guidelines for Novel Coro-

navirus”. It is in the prime version of the Flowchart of
Diagnosis and Treatment of COVID-19 at the outpatient
and inpatient levels, released by the Center for Infectious
Disease Management and Research of the Ministry of
Health and Medical Education on February 26, 2020 [6].
In the prime version of the Flowchart, the drug had been
recommended at a dose of at least 75 mg twice a day for
5 days in the antiviral outpatient dual therapy and triple/
quadruple therapies on admission. Still, this drug was re-
moved from the fourth version of the Flowchart.

Oseltamivir (Tamiflu) is a neuraminidase inhibitor that
blocks the release of flu virus-laden droplets from infect-
ed cells in the respiratory tract. Zanamivir, peramivir, and
laninamivir are other drugs of this group. The oseltamivir
is globally one of the most effective flu treatments ap-
proved by the US Food and Drug Administration (FDA)
to treat influenza [7]. The drug is usually well-tolerated
regardless of the patient’s age and other comorbidities.
The most common side effects of this drug are nausea,
vomiting, gastrointestinal discomfort, which is experi-
enced by 10%-15% of adults receiving therapeutic doses
[8]. However, there are case reports of the psychiatric side
effects of this drug in Japan and other countries in recent
years. Of all the side effects reported with this drug, neu-
ropsychiatric symptoms and body aches had the great-
est adverse effect on patients’ satisfaction with treatment
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[9]. The oseltamivir-induced behavioral abnormalities have
been reported in more than 100 children and adolescents in
Japan by 2007 [10]. Up to 10% of the drug passes through the
blood-brain barrier, responsible for the neuropsychiatric side
effects of the drug [11]. The psychiatric side effects are more
common in children and adolescents [8]. These side effects
often start suddenly (within 48 hours of starting treatment)
and improve rapidly [12, 13]. However, there are also reports
of late-onset [11, 14].

The psychiatric side effects of this drug mainly include de-
lirium (and delirium-like conditions) and suicidal attempts.
Some of the other side effects of oseltamivir reported in the
articles include cognitive impairment, sudden anger, epi-
sodes of fear, putting unusual objects in the mouth [7], im-
paired consciousness, tremor, anxiety symptoms, parasom-
nias, [11] crying, nervousness/restlessness, and body aches
[9]. Cases from Japan consist of neuropsychiatric events
like jumping or falling from a height [7].

There has been a case report of oseltamivir-induced mania
in China in 2010 [15] and an oseltamivir-induced major de-
pressive episode in a 15-year-old teenage girl in South Ko-
rea. The girl 5 days after the administration of oseltamivir
(75 mg twice daily) had insomnia, decreased sleep needs,
reduced appetite, and loss of concentration, agitation, de-
pression, irritability, and impulsive suicidal thoughts [13].
A 22-year-old man with influenza A (HIN1) in South Korea
in 2015, five days after treatment with oseltamivir (75 mg),
showed some side effects, including mood swings, suicidal
thoughts, auditory hallucinations, memory problems, and
insomnia. Also, the patient’s psychiatric symptoms persist-
ed up to two days after the drug discontinuation, even more
severely, so that the patient exposed the delirium of guilt
and the thoughts of nihilism [14]. Review research (2008)
reported oseltamivir-induced psychiatric side effects, high-
er in males [ 16]. In most cases, the patient had no premorbid
medical or psychiatric history [7]. However, these case re-
ports have limitations in using scales like Naranjo ADR
scales or any description about confounders like drug-drug
interaction or the direct effect of the viral illness.

There is no definite information about the cause of such
side effects. Studies have mentioned the roles of neu-
rotransmitter changes, including an increase in dopamine
release in the medial prefrontal cortex (mPFC) in rats,
which may be in favor of such changes in patients receiv-
ing oseltamivir [17]. Oseltamivir carboxylate can penetrate
the blood-brain barrier from the blood, but a study has
shown that active drug flow by anion transporters restricts
the cerebral release. As a result, differences in the activity
of anion transporters can justify interpersonal differences in
the experience of drug-related psychiatric side effects [13].
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Besides, a study (2008) showed that the brain and plasma
concentrations of oseltamivir carboxylate were higher in
younger rats than in older ones, which could justify higher
psychiatric complications at younger ages [18].

Finally, researchers believe that it is difficult to distinguish
the effects of treatment from the symptoms of the underly-
ing disease [13]. Studies have not reported any increase in
neuropsychiatric side effects following oseltamivir use [17,
19]. Infectious diseases such as influenza can be associated
with behavioral symptoms and can cause hallucinations,
delirium, or abnormal behaviors, especially if they have en-
cephalitis or encephalopathy [12]. Also, patients with influ-
enza may show psychiatric symptoms due to immunologi-
cal reactions rather than virus penetration into the central
nervous system [20].

Some prospective clinical trials showed no elevation in
these complications compared with placebo [19]. There
have also been articles demonstrating that oseltamivir is
associated with the reduced risk of neuropsychiatric com-
plications [8]. Therefore, further studies need to investigate
the underlying mechanism of psychiatric complications. At
present, there is a need for close observation and follow-up
of the patient at the time of oseltamivir administration [14].

Most side effects of medications are reported voluntarily
by the patients, and it is difficult to estimate the true extent
of psychiatric side effects with oseltamivir, but overall it
seems uncommon. FDA considers insufficient evidence to
conclusively establish a link between oseltamivir and psy-
chiatric side effects. However, the patients treated with this
drug should be closely monitored for evidence of abnormal
behavior. If neuropsychiatric side effects occur, the decision
to continue or discontinue the drug should be made based
on the risks and benefits to each patient [21].
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