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Dear Editor,

Acute respiratory infections caused
by various viral strains are among
the most frequent illnesses across the
world [1]. Annual epidemics caused
by influenza A viruses are one of the
leading factors of morbidity and mor-
tality. Therefore both prophylaxis and
antiviral pharmacological treatment
are the focal point of many past and
ongoing studies.

Amantadine is a tricyclic water
soluble amine, a derivative of adaman-
tine. It was the first identified inhibitor
of influenza virus that acts by block-
ing the virus M2 protein ion channel
and inhibiting the early stages of virus
replication [2]. Historically amantadine
played a major role in antiviral treat-
ment and prophylaxis, nowadays re-
duced due to the emergence of aman-
tadine-resistant influenza strains [3].
The main mechanisms of resistance
are based on mutations in the M2
protein that leads to the loss of the
possibility of binding or action. Amino
acid substitutions in the M2 protein
prevent binding to the ion channel
or modify its structure to allow it to
operate in the presence of an active
drug [4]. Most mutations responsible
for the drug resistance do not cause
deterioration of replicative functions
and virulence [5].

In most cases influenza virus in-
fection manifests as an upper airway
inflammation, occasionally leading
to bronchial hyper-reactivity, distal
airway obstruction, impaired diffusion
capacity, and severe alveolar inflam-
mation that may cause respiratory

failure. Currently treatment of severe
influenza disease focuses on prompt
antiviral therapy with neuraminidase
inhibitors such as oseltamivir or zana-
mivir due to the fact that most circu-
lating strains are susceptible to these
agents. Possible therapeutic interven-
tions also include immunomodula-
tion and extracorporeal membrane
oxygenation [6].

Beside its use as an antiviral agent,
amantadine is a potent, multipurpose
drug used in many clinical settings.
Currently the main indications for the
use of amantadine are Parkinson’s
disease, both in monotherapy and
combined with other drugs [7], trau-
matic brain injury [8], autistic spec-
trum disorders, attention deficits, hy-
peractivity disorders, drug-induced
extrapyramidal side effects and motor
fluctuations during L-DOPA treatment.
Current research assesses its use as
an antidepressant [9] and antiepilep-
tic drug [10]. Neurological effects are
mainly attributed to the impact on
the dopaminergic system through
enhancement of dopamine release
and inhibition of its reuptake in brain
[11]. It is suggested that amantadine
may have direct action on D2 recep-
tors and increases the neosynthesis of
those [12]. Noradrenergic regulation
may contribute to some of its effects
by increasing the norepinephrine lev-
els [13]. Inhibition of NMDA receptor
activation through the stabilization of
ion channels and more rapid channel
closure as well as immunomodula-
tory properties also contribute to the
systemic effects of amantadine [14].
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A seventy-year-old woman was
admitted to the Intensive Care Unit
(ICU) due to acute respiratory failure
from the Department of Surgery,
where she was treated for cellulitis
of the lower limbs. In the 24 hours
preceding admission to the ICU the
general condition of the patient dete-
riorated, mechanical ventilation was
introduced due to respiratory failure,
and exacerbation of chronic circula-
tory and renal failure symptoms were
observed. Medical history of the pa-
tient included atrial fibrillation, lower
limb ischemia caused by atherosclero-
sis, and chronic heart and renal failure.

After admission the patient was
sedated, mechanical ventilation with
high doses of oxygen was continued,
and pressor amines and hemodynam-
ic monitoring due to persistent hypo-
tension and continuous venovenous
hemodiafiltration were introduced.
Samples for blood and bronchoal-
veolar lavage culture were secured.
A broad-spectrum antibiotic therapy
with vancomycin administered due
to its blood concentration and imipe-
nem in a dose of 500 mg with cilas-
tatin in a dose of 500 mg administered
four times a day were introduced,
later deescalated to ciprofloxacin in
a dose of 400 mg three times a day
in accordance with bacteriological
culture results. Oseltamivir was used
as an antiviral agent in a dose of
75 mg orally two times a day and flu-
conazole was used as an antifungal
agent in a dose of 400 mg two times
a day. Initial chest radiograph revealed
patchy, confluent consolidations in
the central and lower area of right
lung and possible pleural effusion in
the right pleural cavity. Bronchoal-
veolar lavage cultures revealed infec-
tion of Enterococcus faecalis, Klebsiella
pneumoniae, Candida albicans and
influenza A H1N1 virus. The general
condition of the patient gradually im-
proved, both clinical and laboratory
indicators of inflammation decreased,
and continuous hemodiafiltration and
pressor amines therapy were ceased.
The sedation was terminated, yet the
patient remained unresponsive and
a poor neurological outcome was
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prognosed. Due to the necessity of
mechanical ventilation, percutaneous
tracheotomy was performed.

On the 24" day after admission
symptoms of inflammation reemerged.
Bronchoalveolar lavage culture was
positive for Enterobacter cloacae and
influenza A H1N1 virus; hence antibi-
otic therapy was extended to colistin
2 000 000 IU three times a day intra-
venously and 2 000 000 IU two times
a day by inhalation. Also, oseltamivir
was reintroduced in a dose of 75 mg
orally two times a day. Afterwards the
patient’s clinical condition improved
yet influenza A H1N1 virus was per-
sistently positive in consecutive tests.
Due to neurological condition aman-
tadine in a dose of 100 mg orally was
administered for 9 days. Gradual im-
provement of psychomotor function
was observed, inflammatory indicators
normalized and bronchoalveolar la-
vage tested negatively for any patho-
gens. After 55 days of hospitalization
the patient was discharged home in
optimal neurological condition with no
need of invasive ventilation via a tra-
cheotomy tube.

In the presented case amantadine
was initially used as a neuroprotective
factor in order to decrease the range
of damage in the patient’s nervous
system and to improve psychomo-
tor recovery, which is consistent with
studies concerning the subject [15].
Rapid neurological improvement was
observed probably due to the use of
the drug and other factors such as
intense rehabilitation.

Bronchoalveolar lavage tested for
influenza A resulted in persistently
positive outcomes after initial therapy
with oseltamivir, even though clini-
cal condition of the patient improved.
The study of Ngyuen et al. [16] sug-
gested that a combination of antiviral
factors (amantadine, oseltamivir and
ribavirin) may be more efficient than
monotherapy or double combinations
of aforementioned factors in vitro. Pre-
clinical data of use of triple antiviral
therapy on mice proved more benefi-
cial even in adamantine-resistant influ-
enza strains [17]. Unfortunately, a large
blinded, randomized, controlled trial

conducted by Beigel et al. on triple anti-
viral therapy did not present beneficial
clinical outcomes in the study group,
although a statistically significant de-
crease in viral shedding was noted [18].
The reason for the dissonance between
shortening of viral shedding and no
clinical effect is yet to be revealed.
In this case oseltamivir and amanta-
dine were used consecutively, so a pos-
sible synergistic effect is debatable.
Nevertheless, a cause and effect rela-
tionship may be seen amid the imple-
mentation of amantadine therapy and
cessation of viral shedding.

Another aspect and limitation of
our study is the fact that no viral resis-
tance for oseltamivir and amantadine
was tested in the secured material.
Studies show mostly high yet variable
amantadine resistance in different
types of influenza across the world
[19]. There is scarce evidence on up to
date profiles of resistances on different
antiviral agents in Poland [20], which
we see as an opportunity for further
research and can greatly help to com-
bat cases of severe viral pneumonia
such as that presented.

Amantadine is much cheaper and
more easily accessible in comparison
with other antiviral factors and recom-
mended forms of therapy in severe
viral pneumonia, bearing in mind dif-
ferent indications of use. In this case
cessation of viral shedding ended the
need of long isolation of the patient,
which contributed to reduction of the
costs of treatment.

To conclude, in this case of severe
AH1N1 viral pneumonia which caused
multisystem organ failure and central
nervous system disorder amantadine
served as a neuroprotective agent
and possibly led to cessation of viral
shedding, which contributed to the
positive outcome and discharge from
the ICU. Amantadine is a pleiotropic,
multipurpose, easily accessible drug.
It could be a useful implementation in
cases of severe viral pneumonia with
neurological disorders. However, fur-
ther research and confirmation of its
effects are needed. We hope that the
presented case will spark the interest
in the role of amantadine in the ICU
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because cases of severe viral pneu-
monia are becoming more frequent.
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