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Abstract Background and Aims: This study aimed to evaluate the clinical course of amantadine treatment on
consciousness recovery in patients with prolonged impairment admitted to the intensive care unit (ICU)
for various reasons.

Methods: This was a retrospective descriptive study. The study included patients hospitalised in the ICU
within 2 years (01.01.2022-01.09.2023) and who were administered intravenous amantadine to treat the
prolonged consciousness disorder. Improvement in consciousness was defined as at least a two-point
increase in the Glasgow Coma Scale (GCS) score.

Results: This study encompassed 21 participants, with an average age of 68.3+17.6 years. The median (Inter
Quantile Range [IQR]) starting dose of amantadine was 400 mg/day (150-600), initiated 16.6+9.5 days post-
ICU admission. Notably, 76.2% experienced consciousness recovery within a median (IQR) time of 3.5 days
(2-5.75) after amantadine initiation. A significant positive correlation between consciousness recovery
and sex (r: 0.533, p:0.013) was observed, with all men and 45.4% of women achieving recovery. Chi-square
analysis indicated a sex-related significant difference in consciousness recovery status (p:0.015). However,
the logistic regression analysis failed to establish a meaningful model.

Conclusion: Amantadine treatment shows promise in improving cognitive status in ICU patients with
prolonged consciousness disorders. Further confirmatory studies with larger sample sizes, randomised
designs, and standardised outcome measures are warranted to validate these findings.
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Clinical Course of Amantadine in Patients with Prolonged Consciousness Disorder in the Intensive Care Unit

INTRODUCTION

Amantadine is a drug used to treat Parkinson’s disease
and influenza, and it acts as an N-methyl-D-aspartate (NMDA)
antagonist and, indirectly, a dopamine agonist. However, its
mechanism of action still needs to be fully explained (Peeters
et al, 2002). At the same time, amantadine is thought to im-
prove alertness and arousal by decreasing dopamine reuptake
and altering the configuration of postsynaptic dopaminergic
receptors (Giacino et al,, 2012; Sawyer et al,, 2008). Therefore,
it is among the neurostimulant agents frequently used for
patients with long-term impaired consciousness (Oommen et
al, 2019). It has a favourable safety profile and is generally
recognised by patients. It is well tolerated (Stelmaschuk et al.,
2015).

The neurostimulator efficacy of amantadine in patients
with prolonged impairment of consciousness due to traumatic
brain injury (TBI) has been demonstrated in various studies. In
the study of Giacino et al,, in which they examined 184 patients
with TBI, a faster improvement in Disability Rating Scale (DRS)
scores was observed in the amantadine group compared to
placebo (Giacino et al, 2012). In the single-centre retrospec-
tive cohort study of Hadgu et al, significant increases were
observed in the Glasgow Coma Scale (GCS) scores within 72 h
in patients who were started on amantadine treatment (Hadgu
et al, 2021). A recent study by Oommen et al. showed that
amantadine as a neurostimulator agent has a high positive
response in TBI. However, its effect on the length of stay in the
intensive care unit (ICU) and hospital, duration of mechanical
ventilation (MV), and general medical costs could not be
evaluated (Oommen et al., 2019). The initiation of amantadine
therapy in patients ranges from 3 days to 16 weeks from injury.
Administration has been done orally in many studies, with the
dose of amantadine ranging from 100 mg twice daily to 200 mg
twice daily. The mean duration of treatment is 4-6 weeks, and
treatment was continued until the target outcome was deter-
mined in some studies (e.g., extubation, GCS>8) (Abbasivash et
al, 2019; Loggini et al,, 2020; Stelmaschuk et al, 2015). Studies
have evaluated cognitive outcomes using variable measures.
DRS and GCS scores were the most commonly used cognitive
measures. (Stelmaschuk et al, 2015). Limited data are avail-
able on the efficacy of amantadine in patients with prolonged
unconsciousness due to causes other than TBI.

Extensive research and evidence support the widespread
use of amantadine in managing prolonged disorders of con-
sciousness associated with TBI. However, there is limited
research on its use in prolonged disorders of consciousness
resulting from other causes in ICU patients. This study aimed
to evaluate the clinical course of amantadine treatment on
consciousness recovery in patients with prolonged impair-
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ment admitted to the ICU for various reasons, the starting time
of amantadine, its dose, method of administration, possible
side effects, and the time it takes for the patient to regain
consciousness after treatment.

MATERIALS AND METHODS
Design of the Study

This retrospective study was conducted between January
2022 and September 2023 on patients who were hospitalised
for more than 24 h in the 8-bed ICU of Marmara University Hos-
pital and received amantadine for the treatment of prolonged
loss of consciousness. Patients with missing information and
data were not included in the study.

Ethical Approval

Ethical approval of the study was approved by the Mar-
mara University Non-Interventional Clinical Research Ethics
Committee. (No: 09.2023.504). Because the study was retro-
spective, written informed consent was not obtained from the
patients. All procedures adhered to the ethical standards of
the University of Siena and the principles of the 1964 Helsinki
Declaration and its later amendments.

Inclusion and Exclusion Criteria

Patients aged 18 years and older, hospitalised in the ICU,
and using amantadine were included in the study. Patients
who used amantadine but whose data could not be reached
were excluded from the study.

Sample Size

Because this was a retrospective study, all patients who
met the inclusion criteria were included, resulting in 21 pa-
tients. Assuming an estimated amantadine usage rate of 1% in
the ICU, the required sample size was calculated as 15 patients,
with a significance level (a) of 0.05 and a statistical power (1-B)
of 95%. Notably, no missing data were observed among the
included patients, ensuring the completeness of the dataset.

Data Collection and Evaluation

Demographic information such as age, sex, comorbidities,
clinical conditions that cause prolonged unconsciousness and
potential to affect brain functions, kidney function, length of
stay in the hospital and ICU, MV duration, mortality status, and
disease history of the patients were reviewed retrospectively.
When the amantadine treatment was started, drug informa-
tion such as the drugs used by the patient, the dosage regimen
of the amantadine treatment, the route of administration,
the duration of treatment, drug interaction information, and
amantadine-related adverse events, and various score infor-
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mation were obtained from the hospital information manage-
ment system in order to evaluate the effect of amantadine
treatment on cognitive functions. The GCS score was used
for cognitive assessment, and the Sequential Organ Failure
Assessment (SOFA) score was used to assess organ damage.
Brief product information/instructions for use and UpToDate®
(Wolters Kluwer Health Inc.) resources were used to evaluate
the dose, route of administration, side effects, and drug-drug
interactions of the drugs. In the study, the Naranjo Drug Side
Effect Probability Scale was used to evaluate the side effects
in patients receiving amantadine. The scale was applied after
excluding other clinical conditions and haves that could have
side effects in the examination of drug side effects. The
Naranjo scale consists of 10 questions answered with “Yes”,
“No” or "I don't know". Different point values are assigned to
each answer (-1, 0, +1 or +2). Total points range from -4 to +13:
If the score is 9, the reaction is considered definite; if it is 5
to 8, it is considered probable; if it is 1to 4, it is considered
possible;and ifitis 0 or less, itis considered doubtful (Naranjo
et al, 1981).

Baseline Predictors of Consciousness Recovery and
Amantadine Response

Prolonged consciousness disorder is defined as a condi-

tion characterised by a significant impairment of conscious-
ness that persists beyond the acute phase of illness or
injury. In the context of this study, it involves patients in the
ICU who experience prolonged unconsciousness or limited
responsiveness due to various underlying causes, including
TBI, stroke, or hypoxic-ischaemic encephalopathy (Abbasivash
et al,, 2019; Giacino et al,, 2012; Oommen et al., 2019).
Some clinical conditions and parameters were examined to
check that other possible causes of prolonged conscious
disorders in patients were excluded. These include patients’
sepsis, thyroid function tests, carbon dioxide levels (blood
gas), hypoxaemia, glucose, encephalopathies (uraemic, he-
patic), concurrent drug use that may cause sedation, acidosis,
vitamin B12 levels, folic acid levels, electrolyte status, and
brain imaging. The presence of any new findings was also
examined. We defined improvement in consciousness as at
least a two-point increase in the GCS score. In the literature,
significant changes in the GCS have been defined with varying
increments. While some studies consider a 1-point increase to
be significant, at the centre where this study was conducted, a
2-point increase was deemed to represent a more meaningful
change in the patient's clinical condition (Leclerc et al,, 2021;
Oommen et al,, 2019).
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Statistical Analysis

Statistical evaluation was analysed with IBM SPSS Statis-
tics for Windows, Version 29.0 (Armonk, New York: IBM Corp.).
Continuous variables are expressed as mean, median, stan-
dard deviation (SD), interquartile range (IQR), or counts and
percentages, while categorical variables are expressed as fre-
quency and percentage. The normality of the variables was
found using the Shapiro-Wilk test analysis. When the two
groups were compared on continuous variables, the t-test was
used when the distribution was normal, and the Mann-Whit-
ney U test was used when the distribution was not normal.
Chi-square tests were used to compare categorical variables.
The Pearson correlation coefficient was calculated in the
correlation analysis. According to the correlation coefficient r
value, 0.01-0.29 was defined as low, 0.30-0.70 as medium and
0.71-0.99 as high (Chan, 2003).

The significance of the variable(s) was determined by uni-
variate logistic regression analysis (p<0.02). Binary logistic re-
gression analysis was performed on the significant variables.
The Nagelkerke R-square value and Hosmer and Lemeshow
tests were used to evaluate the explanatory power and fit
of the model, respectively. p<0.05 was considered statistically
significant.

RESULTS

Twenty-one patients with prolonged consciousness disor-
der in the ICU and treated with amantadine were included
in the study. The patients’ mean * SD age was 68.3+17.6
years, and most were female (52.4%). The main reason for ICU
admission of the patients was respiratory failure (52.3%), the
most common comorbidity was hypertension (14.5%), and the
reason for prolonged consciousness disorder was ischaemic
cerebrovascular accident (28.6%). Other demographic charac-
teristics of the patients are shown in Table 1.

The clinical conditions and laboratory values of patients
under amantadine treatment were also examined to evaluate
prolonged consciousness disorders due to other reasons. At
the centre where the study was conducted, it was determined
that amantadine treatment was started after normalising
other conditions that may cause consciousness disorders. At
the beginning of amantadine treatment, 66.7% of the patients
had normal renal status, all carbon dioxide (blood gas) values
were at normal levels, and 4.8% were hypothyroid. Other
clinical conditions and laboratory values that may affect the
patient’s state of consciousness at the beginning of treatment
are presented in Table 2.

The median (IQR) starting dose of amantadine treatment
was 400 (150-600) mg (200 mg every 12 hours), and treatment

istanbul Journal of Pharmacy, 55 (2): 173-182 HH{J‘HLJ‘H 175



Clinical Course of Amantadine in Patients with Prolonged Consciousness Disorder in the Intensive Care Unit ﬁ

Table 1. Demographic characteristics of the patients
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Variable Total (n:21) Consciousness recovery p value
Yes (n:16) No (n:5)

Age (years), MeanzSD 68.3+17.6 68.6+11.8 67.2+3211 0.874

Sex, n (%)

Male 10 (47.6) 10 (62.5) 0(0) 0.015

Female 11 (52.4) 6 (37.5) 5(100)

Cause of prolonged

unconsciousness, n (%)

Ischaemic cerebrovascular 6 (28.6) 4 (25) 2 (40) 0.762

accident

Status epilepticus 5(23.8) 3(18.75) 2 (40)

Hypoxic ischaemic 3(14.3) 2 (12.5) 1(20)

encephalopathy

Dementia 1(4.8) 1(6.25) 0(0)

Subarachnoid haemorrhage 2 (9.5) 2 (12.5) 0(0)

Unknown 4(19) 4 (25) 0(0)

Comorbidities, n (%)

Hypertension 9 (14.5)

Diabetes mellitus 5(8.06)

Atrial fibrillation 5(8.06)

Benign prostatic hyperplasia 5 (8.06)

Dementia 4 (6.4)

Pulmonary embolism 4 (6.4)

Other 30 (48.3)

Number of comorbidities, 3(2-4) 3 (2-4) 2 (1.5-3.5) 0.354

Median (IQR)

ICU application GCS, 71433 7.3%36 6.6+2.1 0.661

Mean+SD

ICU discharged GCS, Median 4 (3-10.5) 9 (3-11) 3(3-7) 0.283

(1QR)

Total length of stay in the 39 (26.5-66) 38.5 (26.25-56.75) 41(24-95.5) 0.603

ICU (day), Median (IQR)

Mortality, n (%) 0.525

Yes 10 (47.6) 7 (43.75) 3(60)

No 1 (52.4) 9 (56.25) 2 (40)

GCS: Glasgow coma scale, ICU: Intensive care unit, IQR: Interquartile Range, SD: Standard deviation

was started on average + SD 16.6+9.5 days after admission
to the ICU. All doses were administered intravenously. When
we observed other drug groups that were used together
with amantadine treatment and had the potential to affect
the central nervous system, anti-seizure medication use was
found in 13 (61.9%) of the patients. The anti-seizure medica-
tions used were levetiracetam, lamotrigine, and valproic acid,
which do not have a significant sedative effect. Recovery of
consciousness occurred in 16 (76.2%) patients. The median
(IQR) time to recovery of consciousness after the initiation of
amantadine treatment was 3.5 (2-5.75) days. Hypernatremia,

a side effect associated with amantadine, was noted in 3
patients in this study. The amantadine-metoclopramide drug-
drug interaction was observed in two of the patients. Detailed
information about Amantadine treatment is shown in Table 3.

In the correlation analysis between the recovery of con-
sciousness and categorical data (sex, cause of prolonged con-
sciousness disorder, renal status, sepsis, epilepsy, mortality,
and laboratory values), a statistically significant positive cor-
relation was observed only with sex (r: 0.533, p: 0.013). Recovery
of consciousness was achieved with amantadine treatment
in all men and 6 (454%) women. Other numerical data (age,
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Table 2. Clinical condition of the patient at the beginning of Amantadine treatment

Variable Total (n:21) Consciousness recovery p value
Yes (n:16) No (n:5)

Renal status, n (%)

Normal (>60 ml/min/1.73 m2) 14 (66.7) 12 (75) 2 (40)

Decreased GFR (<60 ml/min/1.73 m2) 1(4.8) 1(6.25) 0 (0) 0194

Continuous venovenous haemodialysis 6 (28.6) 3(18.75) 3(60)

Carbon dioxide status, n (%)

Normal 21(100) 16 (100) 5(100) =

Sodium levels, n (%)

Normal 20 (95.2) 16 (100) 5 (100) 0.567

Glucose level, n (%)

Normal 19 (90.5) 15 (93.75) 4 (80) 0.579

High level 2(9.5) 1(6.25) 1(20)

Lactate level (blood gas), n (%)

Normal 16 (76.2) 13 (81.25 3 (60) 0.330

High level 5(23.8) 3(18.75) 2 (40)

Folic acid level (serum) n (%)

Normal 16 (76.2) 12 (75) 4 (80) 0.819

High level 5(23.8) 4 (25) 1(20)

Low level 0(0) 0(0) 0 (0)

Vitamin B12 level, n (%)

Normal 19 (90.5) 15 (93.75) 4(80) 0.361

High level 2(9.5) 1(6.25) 1(20)

Hypothyroidism, n (%)

Yes 1(4.8) 1(46.25) 0(0) 0.567

No 20 (95.2) 15 (93.75) 5(100)

Alcohol use, n (%)

Yes 0(0) 0(0) 0(0) -

Sepsis condition, n (%)

Yes 0 (0) 0(0) 0(0) -

Epilepsy condition, n (%)

Yes 8 (381) 6 (37.5) 2 (40) 0.920

No 13 (61.9) 10 (62.5) 3 (60)

GFR: Glomerular filtration rate

number of ICU hospitalisation days, comorbidities, time to
recovery of consciousness, time in MV, average amantadine
dose, and treatment duration and scores) were categorised
according to their median and mean values. The relationships
between these data, categorised by consciousness recovery
states, were analysed. Accordingly, no significant correlation

was found between the variables and consciousness recovery.

The chi-square analysis found only a statistically significant
difference between sex and consciousness recovery status
(p:0.015). The statistical analysis results of the relationship

between all patient parameters and their recovery status are
presented in Tables 1, 2, and 3.

To investigate the reason for the statistically significant
relationship between sex and consciousness recovery, no
significant difference was observed in any parameters in
the analysis made between characteristics according to sex.
According to the independent t and Mann-Whitney U tests
performed among the continuous variables of patients with
recovery of consciousness, no parameter with a statistically
significant difference was found (p>0.05). Because of the
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Table 3. Clinical condition of the patient at the beginning of Amantadine treatment

Variable Total (n:21) Consciousness recovery p value
Yes (n:16) No (n:5)

Dose (daily total), Mean+SD 353.8+200.5 356.1+185.3 346.4+268.6 0.927

Starting dose (mg). Median (IQR) 400 (150-600) 400 (200-600) 400 (66-600) 0.796

Dosing start day from ICU admission, 16.6+9.5 15.34#9.5 2149 0.255

Mean+SD

Drug administration route, n (%)

Intravenous 21 (100) 16 (100) 5(100) -

Total treatment time, Median (IQR) 10 (7-16.5) 10 (7-26.25) 8 (6-11) 0.404

GCS at drug start, Mean+SD 7228 71£3.0 7.6+2.3 0.752

GCS at the end of the drug, Median (IQR) 7 (3-10) 9 (3-10.75) 3(3-7) 0173

SOFA at drug start, Mean+SD 7429 6.9+2.9 9.0£2.6 0175

Consciousness recovery, n (%)

Yes 16 (76.2) 16 (100) 5 (100) =

Time to consciousness recovery (day), 3.5(2-5.75) 3.5(2-5.75) - -

Median (IQR)

Amantadine side effects, n (%)

Yes 3 (14.3) 3 (18.75) 0(0) 0.296

No 18 (85.7) 13 (81.25) 5 (100)

Drug-drug interaction with Amantadine, n 0.351

(%)

Yes 2(9.5) 1(6.25) 1(20)

No 19 (90.5) 15 (93.75) 4(80)

MV duration during treatment (day), Median 11 (3.5-34.5) 11.5 (0.75-36.75) 10 (5.5-49) 0.772

(1QR)

Drug group used together with Amantadine, 0.920

n (%)

Anti-seizure 13 (61.9) 10 (62.5 3 (60)

None 8 (381) 6 (37.5) 2 (40)

GCS: Glasgow coma scale, IQR: Interquartile range, MV: Mechanical ventilation, SOFA: Sequential Organ Failure Assessment

operations performed in the logistic regression analysis, no
meaningful model could be established.

DISCUSSION

In this retrospective study, we attempted to examine the
effect of amantadine treatment in patients with prolonged
impaired consciousness. Most of the patients included in
the study had ischaemic cerebrovascular events. When the
patients were examined, it was seen that other possible
causes for the disorder of consciousness were excluded. In
the treatment, 200 mg intravenous amantadine sulphate was
generally used twice a day. Recovery of consciousness has
been observed in most patients with prolonged conscious-
ness disorder using amantadine treatment.

Dosage and Consciousness Recovery Effectiveness
of Amantadine Treatment

Amantadine, recognised for its mechanism of action,
demonstrates heightened efficacy in enhancing conscious-
ness recovery rates and GCS scores, particularly in patients
with TBI (Giacino et al., 2012; Meythaler et al., 2002; Saniova et
al., 2004; Sawyer et al., 2008). Hughes et al,, in a cohort study
involving 123 patients with severe TBI in a coma, administered
amantadine (100 or 200 mg BID) in 28 cases, noting clinical
improvements within 1 week. The odds ratio (OR) for coma
resolution in the treatment group compared with the control
group was 142 (95% Cl: 0.607 to 3.325) (Hughes et al, 2005).
In another study, Saniova et al. retrospectively analysed 74
severe TBI patients (GCS score<8), observing a significant in-
crease in GCS scores in the amantadine-treated group (mean
GCS score: 10 vs. 6 in the placebo group; p<0.0001) (Saniova

-
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et al,, 2004). Meythaler et al's double-masked trial with 35
patients with TBI revealed a consistent trend towards faster
functional recovery with 200 mg amantadine compared with
placebo over six weeks (Meythaler et al, 2002). Salihoglu et
al. reported that 741% of patients with TBI achieved complete
clinical improvement with amantadine sulphate infusion
therapy (Salihoglu & Sahin, 2019).

In the literature, studies on the use of amantadine for
treating consciousness disorder have been carried out on very
heterogeneous patient groups. Most of these studies were
conducted on patients with TBI, and it was emphasised that
amantadine treatment has a positive place in the treatment,
but randomised controlled and better-designed studies are
needed (Akcil et al,, 2018; Khasanova et al.,, 2009; Krivonos et al,,
2010). Among the patients in this study, there were no patients
with impaired consciousness or ICU admission due to TBI. On
the other hand, studies conducted on the dose and effect of
amantadine treatment in patients with consciousness disor-
der help guide patients with consciousness disorder for other
different reasons.

There are many heterogeneous reports regarding the
potential effectiveness of amantadine in patients with differ-
ent types of stroke (Akcil et al, 2018; Gagnon et al., 2020;
Khasanova et al, 2009; Krivonos et al, 2010; Leclerc et al,
2021). Khasanova et al. compared the clinical effectiveness of
amantadine (n:20) and magnesium sulphate (n:20) infusions
in the acute phase of ischaemic stroke. A more significant
improvement in consciousness and regression in neurological
deficits were observed in patients treated with amantadine,
especially in the first phase of treatment. (Khasanova et
al, 2009). Krivonus et al. showed that using 200 mg/day
intravenous amantadine sulphate treatment for ten days in
addition to conventional treatment in acute stroke patients
reduced the frequency of neurological deficits (Krivonos et
al, 2010). Akcil et al. administered a total of 200 mg intra-
venous amantadine per day for five days after admission to
patients with aneurysmal subarachnoid haemorrhage (SAH)
and then 100 mg amantadine perorally/enterally twice a
day for 25 days. Significant neurocognitive improvement was
achieved in the amantadine treatment group compared with
the standard treatment group (Akgil et al, 2018). In a compre-
hensive retrospective study, Leclerc et al. reviewed hospital
records to evaluate the safety and effectiveness of amanta-
dine and/or modafinil (both usually at a dose of 100 mg
twice daily), neurostimulant used for acute stroke care in the
ICU. Patients receiving only amantadine monotherapy and/
or the combination of amantadine and modafinil met the
responder’s definition. The average response time was three
days (Leclerc et al, 2021). Gagnon et al. systematically reviewed

ﬁ Ayhan et al., 2025

10 amantadine studies (n: 121 patients) in post-stroke cases.
The common starting doses ranged from 100 mg once or
twice daily (100-200 mg/day) to a final daily dose of 200
mg. Disorders of consciousness were the primary indication
in 30% of the cases. Positive responses on clinical efficacy
measures were observed in 70% of amantadine publications.
Notably, only one publication, examining 10% of cases (n:5 pa-
tients), focused on acutely hospitalised or ICU patients. Both
publications are thus cited as randomised trials demonstrat-
ing amantadine’s positive impact on neurocognitive function
(Gagnon et al,, 2020).

Recovery of consciousness occurred in two SAH patients
(2/2 patients) included in this study. However, recovery of
consciousness could not be achieved in all patients with
prolonged consciousness disorder due to stroke (recovery
of consciousness in 4/6 patients). It is stated that 200 mg/
day amantadine treatment is generally used for treating con-
sciousness disorder in stroke patients, and recovery of con-
sciousness is achieved. In the patients included in our study,
amantadine treatment was generally started at a dose of 400
mg/day. From other studies, the use of high-dose amantadine
treatment did not create a significant difference in the rates
of patients experiencing recovery of consciousness (Akcil et
al., 2018; Gagnon et al., 2020; Leclerc et al., 2021).

In this study, no statistically significant difference was
observed in mortality between patients with and without
recovery of consciousness. ICU admission GCS values of the
patients included in this study are also at a level similar to
the literature. Such studies, especially in TBI patients, need
to be proven by better-designed studies specific to stroke
and its subtypes. In this study, no studies were found in
the literature on patients with status epilepticus, hypoxic-
ischaemic encephalopathy, and dementia, which are causes
of prolonged consciousness disorder. The effectiveness of
amantadine in patients with consciousness disorder has
been demonstrated in the studies examined. However, there
is no standard practice regarding the dosage and duration
of treatment. Differences in the definition of recovery of con-
sciousness may also explain the differences in amantadine
effectiveness rates in the literature.

Time to Start Amantadine Treatment and Achieve
Recovery of Consciousness

In the study by Hughes et al,, amantadine treatment was
prescribed 2-5 weeks (mean 20-25 days) after transfer from
the ICU to the ward (Hughes et al., 2005). Saniova et al. started
treatment for severe head injury patients on the third day of
admission to the hospital. Recovery (emergence from coma)
has been noted as tending to occur within a week of starting
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amantadine treatment (Saniova et al.,, 2004). Meythaler et al.
started amantadine treatment within a wide range of time,
such as 4 days to 6 weeks after the trauma (Meythaler et
al., 2002). Salihoglu et al. also started amantadine treatment
in patients with TBI before the 10th day of hospitalisation.
The mean time until consciousness regained was 13.48 (+10.4)
days (Salihoglu & Sahin, 2019). Khsanova et al. stated that
patients treated with amantadine showed a more pronounced
recovery of consciousness with the most intensive restoration
of the neurological deficit on the first day. Therefore, it has
been stated that the use of amantadine sulphate in the first
hours of ischaemic stroke and the recanalization treatment
of ischaemic stroke will allow the prevention of reperfusion
injury (Khasanova et al.,, 2009). Based on the data obtained by
Akcil et al,, they believed that adding amantadine to standard
treatment in the early stages of SAH would improve neurocog-
nitive functions. (Akcil et al, 2018). Leclerc et al. stated that
amantadine used for acute stroke care in the ICU is usually
started 1-27 (mean 7) days after the stroke (Leclerc et al.,
2021). Gagnon et al. In the 10 amantadine studies included
in the systematic review, amantadine treatment was started
an average of 39 days after stroke. Recovery times after acute
or later post-stroke amantadine interventions vary between
studies (Gagnon et al, 2020). While Akgil et al. stated the time
taken to recover consciousness as five days, Avecillas-Chasin
et al. stated it as three days, the time taken was not reported in
other studies of the systematic review (Akgil et al., 2018; Ave-
cillas-Chasin & Barcia, 2014; Gagnon et al,, 2020). Meythaler et
al. stated that in the clinical study conducted on TBI patients
within the first 24 h after admission, they saw perfect clinical
improvement in most patients (Meythaler et al,, 2002).

In this study, amantadine treatment was started 2-3 weeks
after admission to the ICU. In the mentioned studies, it is
stated that starting amantadine treatment as soon as possible
after the patient's application gives better results in the state
of consciousness. Another noteworthy point is that, as in this
study, recovery of consciousness occurs in a very short time
(3-5 days) after amantadine treatment (Akcil et al., 2018; Ave-
cillas-Chasin & Barcia, 2014). Although there was no significant
difference between them, we found that treatment was started
earlier in patients with recovery of consciousness. Based on
these data, we propose that initiating amantadine treatment
earlier in patients with, or at risk of, prolonged disorders of
consciousness may be beneficial. Additionally, the effective-
ness of amantadine appears to be more evident in the first
days of treatment.

ﬁ Ayhan et al., 2025

Side Effects Due to Amantadine Treatment

In their study, Barra et al. examined the side effects of
stimulating treatments. Accordingly, TBI patients frequently
(85.4%) observed the adverse effects of agitation and urinary
retention due to amantadine (Barra et al,, 2020). Salihoglu et
al. also reported the side effect of arrhythmia, which causes
ECG changes due to amantadine (Salihoglu & Sahin, 2019).
Considering the ICU environment and the predisposition of
TBI patients to agitation, they concluded that amantadine
treatment was tolerated with modifications such as dose
reduction and drug discontinuation in TBI patients with im-
paired consciousness (Barra et al,, 2020; Gramish et al., 2017).
Visual hallucinations (2% of patients), dizziness (5% of pa-
tients), and dry eyes or mouth (5% of patients) were reported
as amantadine-related side effects in approximately 50% of
the publications included in Gagnon et al's systematic review
(Gagnon et al., 2020). In this study, hypernatremia, a side effect
associated with amantadine, was recorded in 3 patients. Side
effects due to amantadine-metoclopramide (contraindicated
level drug interaction) drug-drug interaction observed in two
of the patients did not occur.

Considering the effectiveness of amantadine in patients
with consciousness disorder, it can be used safely in such
patients, provided that the adverse effects are monitored.
No serious adverse effects related to amantadine were men-
tioned in the studies. Amantadine side effects were observed
in this study at rates consistent with the literature. We can
explain that intravenous amantadine treatment causes hyper-
natremia due to its high sodium content (Kalin et al., 2022).

Factors Affecting the Consciousness Recovery
Status of Amantadine Treatment

When similar studies with amantadine were examined, the
parameters that affect and explain the state of consciousness
recovery were not detailed. This study revealed a statisti-
cally significant difference between sexes, with mainly male
patients being more prone to recovery of consciousness. How-
ever, when all parameters were examined between male and
female sexes to explain this situation, no statistical difference
could be found that could explain this situation.

The effectiveness of amantadine in promoting neurolog-
ical recovery in these cases has not yet been determined.
However, its effectiveness in promoting neurological recovery
in these cases has yet to be determined. Previous studies have
reported several limitations. (Akcil et al,, 2018; Gagnon et al,
2020; Krivonos et al, 2010; Leclerc et al, 2021). The results of
existing studies are often not comparable for reasons such
as drug regimens, timing of administration, and different out-
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come measures. These also affect the clarity of the benefit of
the treatment.

Limitations

This study has some limitations due to its retrospective
nature. Some parameters that should be evaluated during
the hospitalisation of the patients (discharged SOFA, long-
term consciousness monitoring) could not be reached. Some
statistical evaluations could not be performed because some
patients received amantadine treatment. Another area for
improvement is that the study is single-centred. The results
of this study do not generalise to other ICU and prolonged
consciousness disorder patients.

CONCLUSION

According to the results of this study, although statistically
significant results were not obtained with amantadine treat-
ment, consciousness was improved in most of the patients.
The data obtained from this study indicate that adding aman-
tadine to treatment in the early period will be more effective
in the recovery of consciousness. In addition, the effective-
ness of amantadine was even more evident in the first days
of treatment. Future controlled studies using an appropriate
sample size, randomised design, and standardised objective
outcome measures are needed to confirm the outcome of the
recovery of consciousness.
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