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Abstract Background: Meclofenoxate, the active ingredient of Luciforte” 500 mg, is a cholinergic nootropic used as a

drug in the treatment of symptoms of senile dementia and Alzheimer's disease to improve memory and cognitive function.

This study was aiming to assess its safety and effectiveness in patients admitted to the intensive care unit (ICU) due to

different neurological backgrounds. Methodology: An observational retrospective study was conducted in the ICU of three

hospitals. Data of 300 patients who were admitted to the ICU due to central nervous system (CNS) dysfunction and treated

with Luciforte® 500 mg Vial twice daily were collected from the ICU records. Results: There was a statistically significant

improvement of the level of consciousness as measured by Glasgow coma score (GCS) after treatment; p-value <0.001. The

GCS was 11.82 + 1.60 on ICU admission and 14.57 &+ 1.05 on discharge. This improvement was consistent regardless of the

cause of disturbed conscious level, the underlying brain lesions, or the baseline APACHE II Score. Patients who showed

improvement of GCS were 294 (98.0%) within a median period of 8 (I-Q range = 6-10) days. GCS remained unchanged in

only 6 patients (2.0%). No serious or non-serious adverse events were reported within the period of hospital stay. Conclusion:
Luciforte™ 500 mg vials is a safe, well tolerated and effective drug in improving the conscious level of ICU patients. These

results are promising and could justify the conduct of a well-designed randomized controlled clinical trial for assessment of
both the short-term as well as the sustained drug effect.
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1. Introduction produces a mental stimulating effect. [3] This drug is
o ) ) ® generally well tolerated with little of no serious side effects.

Meclofenoxate, the active ingredient of Luciforte” 500 mg, 4] Meclofenoxate has been found to increase the lifespans
is a cholinergic nootropic used as a drug in the treatment of ¢ :0 by 30-50%, and thus may be used as an anti-aging
symptoms of senile dementia and Alzheimer's disease. [1] It drug or supplement. [5] Its anti-aging action is due to its

is used specifically to improve memory and to prevent the e ffect in significantly reducing lipid oxidation and lipofuscin
cognitive deficits associated with dementias and this effect .1 oniration. [6]

was demonstrated with a double blind clinical trial. [2] It is The critically ill intensive care unit (ICU) patients
also used to prevent damage to the brain or spinal cord from
Tschemla, strok.e, convulsions, or trauma. Meclofen.oxate brain injury, are particularly vulnerable for a significant
increases the dimethylethanolamine (DMAE) levels in the neurocognitive impairment that will greatly affect their
brain. DMAE is a precursor of acetylch‘olme, Fhe Important  f,4yre quality of life. The use of a CNS stimulating agent that
neurotransmitter in the brain that is believed to be ay have a protective effect against brain damage may be a
responsible  for most of the cognitive = processes, henceit pjausible option. To the best of our Knowledge, very limited
information is available regarding the effectiveness of the
drmarywadie@yahoo.com (Mary W. F.) use of Luciforte® 500 mg Vial, the brand name of
Published online at http:/journal.sapub.org/ijim M§010fenoxate a.Va_ﬂable in Egypt, with the ICU p_atients~
Copyright © 2018 The Author(s). Published by Scientific & Academic Publishing ~ This study was aiming to assess the safety and effectiveness
This work is licensed under the Creative Commons Attribution International of Lucifor‘[e® 500 mg Vial in patients admitted to the ICU
License (CC BY). http://creativecommons.org/licenses/by/4.0/ due to different neurological backgrounds.

especially those with cerebrovascular stroke and traumatic
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2. Subjects and Methods
Study design and sample:

An observational retrospective study was conducted in
three hospitals between January-2017 and March-2018.
Subjects included were adult patients, >18 years and < 75
years, who were admitted to the intensive care unit (ICU) for
central nervous system (CNS) dysfunction and treated with
Luciforte® 500 mg Vial every twelve hours. Patients with
disturbed conscious level due to traumatic brain injury,
post-operative delayed recovery, cerebrovascular accident,
metabolic causes, and sepsis were included. Patients were
excluded from the study if they had a history of
hypersensitivity to any of the drug ingredients, their
Glasgow Coma Score was 3, were on sedatives during the
ICU stay, had severe hemodynamic instability, and who
were admitted to the ICU for any organ or system
dysfunctions other than CNS. Patients were not treated with
any other medication having similar effects.

Study data:

Data of 300 patients were collected from the ICU records
of a one year prior to the study date. Data were retrieved
from three centers and included clinical examination with
special emphasis on neurological examination (sensory and
motor reflexes, Glasgow coma score (GCS)), fundus
examination, and central venous pressure, and the radiologic
investigations (brain Computed Tomography and Magnetic
Resonance Imaging, Electroencephalography, chest x-ray),
and laboratory findings (complete blood count and
coagulation profile, arterial blood gases and serum
electrolytes). Acute Physiology and Chronic Health
Evaluation II (APACHE II) score was calculated for each
patient with its equivalent approximate mortality
interpretation.

Variables definitions

Improvement of patient’s conscious level was considered
when the GCS on discharge was more than the GCS on
admission.

APACHE II Score mortality categories:

0-4: 4% non-operative, 1% post-operative

5-9: 8%non-operative, 3% post-operative

10-14: 15% non-operative, 7% post-operative

15-19: 24% non-operative, 12% post-operative

20-24: 40% non-operative, 30% post-operative

25-29: 55%: non-operative, 35% post-operative

30-34: approximately 73% for both

35-100: 85% non-operative, 88% post-operative. [7]

Incidence of adverse events was reported with the
occurrence of any serious or non-serious adverse event.

Research ethics:

Approval from the ethical committee review board was
taken from the three hospitals before collecting data to be
analyzed. Patients’ data were retrieved anonymously for
keeping their confidentiality.

Statistical analysis:

Description of the study sample was performed through
calculation of frequency and proportions for categorical
variables; and mean and standard deviation, median and
interquartile range for quantitative variables. Comparison of
the quantitative parameters on admission and on discharge
was performed using t-test for paired observations.
Comparisons were done among the whole study sample and
among the subgroups according to their clinical diagnoses,
brain radiological findings, and APACHE II score mortality
categories. Chi square test was performed to compare
proportions. For all tests, the level of significance was set at
P-value <0.05. Data management and analysis was
performed using IBM Statistical Package for Social Science
(SPSS) version 22.

3. Results

Table (1). Demographic and clinical characteristics of the study sample

Characteristics Mean + SD or N. (%)
Age 55.68 £ 16.51
Male 200 (66.7)
Current smokers 148 (49.3)
APACHE Score 13.07 +4.97
APACHE II Score Mortality Categories:
4-8% 71 (23.7)
15% 122 (40.7)
24% 80 (26.7)
40-55% 27 (9.0)
Suspected Cause of DCL:
Recent infarction 75 (25.0)
Traumatic brain injury 69 (23.0)
Post-operative delayed recovery 54 (18.0)
Hemorrhage 51(17.0)
Metabolic causes 27 (9.0)
Sepsis 13 (4.3)
Other neurologic disorders 11 (3.7)
Brain lesions:
Recent Infarction 77 (25.7)
Hemorrhage 61(20.3)
Diffuse edema 56 (18.7)
Normal 50 (16.7)
Involution changes 48 (16.0)
Other lesions 8(2.7)
Improvement and side effects:
Glasgow coma score on admission 11.82 + 1.60
Glasgow coma score on follow up 14.57 £ 1.05
Proportion of patients with improved GCS 294 (98.0)
Days to improvement (median and I-Q) 8(6-10)
No reported adverse events 300 (100.0)

Abbreviations: DCL: Disturbed conscious level. GCS: Glasgow Coma Score

This study included 300 ICU patients, their mean age was
55.68 £ 16.51 years, male constituted 66.7%, and 49.3%
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were current smokers. On admission, the mean APACHE II
Score was 13.07 + 4.97, and the “15% APACHE mortality”
was the most frequent category (40.7%). Recent infarction
and traumatic brain injury constituted around half of the
underlying suspected diagnoses for DCL, followed by
post-operative delayed recovery (18.0%). The most
frequently detected lesions on brain radiology were recent
infarction (25.7%), hemorrhage (20.3%), and diffuse edema
of the brain (18.7%). GCS was 11.82 + 1.60 on ICU
admission and 14.57 + 1.05 on discharge. Patients who
showed improvement of GCS were 294 (98.0%) within a
median period of 8 (I-Q range = 6-10) days. GCS remained
unchanged in 6 patients (2.0%). No adverse events (serious
or non-serious) were reported within the period of hospital
stay (table 1).

Table (2). Glasgow Coma Score on ICU admission and on discharge

among the whole sample and according to clinical diagnosis, brain
radiological findings, and APACHE II Score mortality categories

GCS on GCS on
s . P-value
admission discharge

Whole study sample 11.8241.60  145741.05  <0.001
(n=300)
Clinically suspected
cause:
Recent infarction 12.04+155 1441125  <0.001
(n=75)
Traumatic brain injury 1) 614 g4 4655134 <0.001
(n=69)
Post-operative delayed 1) 27\ 1 05 14981014 <0001
recovery (n=54)
Hemorrhage (n=51) 11.20 = 1.61 1431+ 1.05 <0.001
Metabolic causes 1178+ 1.19  1463£056  <0.001
(n=27)
Sepsis (n=13) 11.00+£ 141  1438+0.65  <0.001
Other neurologic 11094151  1445+069  <0.001
disorders (n=11)
Lesions on brain
radiology
Recent Infarction 11.88+1.64 1435+138  <0.001
(n=77)
Hemorrhage (n=61) 1133+ 1.55 14.48 £ 0.70 <0.001
Diffuse edema (n=56)  11.34+1.85  14.63+146  <0.001
Normal (n=50) 1290 £1.04  1496+£028  <0.001
Involutional changes 11814123 1456058  <0.001
(n=48)
Other lesions (n=8) 1150 £1.60 1475071  <0.001
APACHE II Score
Mortality Categories
4-8% (n=71) 12.56+138  1483+077  <0.001
15% (n=122) 11.75£147  1464+095  <0.001
24% (n=80) 11.65+1.68  1444+1.09  <0.001
40-55% (n=27) 10.63+1.62  1400+£1.62  <0.001

Abbreviations: ICU: Intensive care unit. GCS: Glasgow Coma Score

Comparison of patients’ level of consciousness before and
after treatment revealed that there was a statistically
significant elevation of the GCS (table 2). This significant

improvement was consistently observed among all patients
within the different clinical diagnoses, various radiologically
detected brain lesions, and APACHE II Score mortality
categories (p-value <0.001).

Patients who showed improvement of their GCS (n=294)
were compared to those whose GCS remained unchanged
(n=6) (table 3). No statistically significant difference was
observed between patients showed improvement and those
remained unchanged regarding any of their demographic or
clinical characteristics, p-value >0.05.

Table (3). Comparison of patients with improved and not improved
Glasgow Coma Score
Characteristics I?:]‘;g;‘;‘;d Not 11:361')0 ved P-value’
Age 55771648 51.17+19.44 0.500
Gender:
Females 98 (33.3) 2(33.3) 1.000
Males 196 (66.7) 4 (66.7)
Smoking status
Non-current smoker 149 (50.7) 3(50.0) 1.000
current smoker 145 (49.3) 3 (50.0)
Clinically suspected
cause:
Recent infarction 72 (24.5) 3(50.0)
Traumatic brain injury 67 (22.8) 2(333) 0.805
Hemorrhage 50 (17.0) 1(16.7)
Other causes 105 (35.7) 0(0.0)
Lesions on brain
radiology:
Recent Infarction 73 (24.8) 4 (66.7)
Diffuse edema 54 (18.4) 2(33.3) 0.999
Other lesions 167 (56.8) 0(0.0)
APACHE II Score
Mortality
Categories:
4-8% 70 (23.8) 1(16.7)
15% 120 (40.8) 2(33.3) 0.871
24% 78 (26.5) 2(33.3)
40-55% 26 (8.8) 1(16.7)

[
Chi square or exact test was used.

4. Discussion

This study was conducted to evaluate safety and
effectiveness of Luciforte® 500 mg vials (Meclofenoxate),
not only as an effective nootropic, but also as a
neuroprotective agent for ICU admitted patients due to
various neurologic background. Significant improvement in
the level of consciousness was observed in almost all cases
(294/300 patients) treated with the drug in a relatively short
period (median=8, I-Q: 6-10 days) with no reported adverse
events.

The drug effectiveness in improving conscious level was
demonstrated when we compare GCS before and after
treatment among the whole study sample. To test its
effectiveness among various clinically suspected cause of
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DCL, we reanalyze data comparing GCS before and after
treatment among these diagnoses, as separate subgroups of
patients; namely, recent cerebral infarction, cerebral
hemorrhage, traumatic brain injury, post-operative delayed
recovery, metabolic causes, sepsis, and other neurologic
disorder. Significant improvement of conscious level was
reported with all diagnoses. Reanalysis was also performed
among patients’ subgroups according to the radiologically
found brain lesions, which were recent Infarction,
hemorrhage, diffuse edema, involutional brain changes,
normal, and other lesions. Again, significant improvement of
conscious level after treatment was observed with all brain
lesions groups. The subgroup analysis among patients with
the various baseline APACHE II Score mortality categories,
4-8%, 15%, 24%, and 40-55%, revealed the same significant
improvement among all categories. Our findings suggested
that Luciforte® 500 mg vials was effective in improving the
conscious level of ICU patients regardless of their suspected
diagnosis, their underlying brain lesions, or their baseline
APACHE 1I Score. Out of 300 treated cases, only 6 patients
showed no improvement in their GCS level, which remained
unchanged. We tried to explain the reason of this resistance
of improvement based on the available data, no significant
difference was observed among improved group compared
to not improved group regarding any of the demographic or
clinical characteristics. Regarding this point, our results were
inconclusive, partially because of the very small number of
patients who were not improved as well as the limited period
of follow up data and its incomplete nature regarding
patients’ parameters other than GCS.

In fact, Meclofenoxate, the active ingredient of Luciforte®,
is one of the original nootropic drugs that are extensively
studied along 50 years. It enhances the cognitive and
memory function, reduces lipofuscin in the brain thus
decreases cell aging, and it improves cerebral blood flow and
oxygen in the brain. [3, 8, 9] Studies also demonstrated its
effectiveness in treating symptoms of senile dementia and
Alzheimer's disease. [1, 4]

Meclofenoxate is very safe and high in tolerability.
However, possible side effects may rarely include, insomnia,
dizziness, restlessness, muscle tremor, depression, nausea,
muscle tension, and headache. These side effects may be due
to over-dosage and may indicate the need for the dosage to
be reduced. [4]

This study had many points of strength. First, to the best of
our knowledge, it is the first time in Egypt to test the
effectiveness of Luciforte® 500 mg as a CNS stimulant for
ICU patients. The neurocognitive impairment that frequently
encountered with ICU patients may extend beyond their
acute phase and hospital stay and lead to significant deficits
in their quality of life. This neurocognitive impairments may
be understood as a manifestation of occult brain damage
secondary to underlying pathophysiological mechanisms
related to critical illness. [10] This fact may necessitate
considering the ICU patients as brain damaged patients
and apply therapeutic tools, such as cognitive stimulation,
that have proven effective in treating neurocognitive

impairments in acquired brain injury patients. [11] Hence,
testing for the effectiveness of a safe CNS stimulant may be
justified. The second point of strength is the consistent and
rapid effect of the drug that was observed among a relatively
large multicenter sample.

An important study limitation is the limited time for
follow up that included only the period of ICU stay; as this
was the period for which we have a complete and accurate
records for the patients’ condition. Another limitation is the
unavailability of follow up data for parameters other than
GCS for better assessment of patients’ condition.

In conclusion, Luciforte® 500 mg vials is a safe well
tolerated and effective drug in improving the conscious level
of ICU patients regardless of their diagnostic category,
underlying brain lesion, or APACHE II Score on admission.
These results are promising and could justify the conduct of a
well-designed randomized controlled clinical trial for
assessment of both the short-term effect within the hospital
stay as well as the sustained effect after discharge.

REFERENCES

[1] Elks J. The Dictionary of Drugs: Chemical Data: Chemical
Data, Structures and Bibliographies. Springer. 2014. pp. 758—.
ISBN 978-1-4757-2085-3.

[2] Falop T. Jr.,, Worum .1, Csongor J., Ledvey A., Szabo T., Pék
G., Zs -Nagy 1. “Effects of centrophenoxine on body
composition and some biochemical parameters of demented
elderly people as revealed in a double-blind clinical trial.”
Archives of Gerontology and Geriatrics. 1990 May-Jun;
10(3): 239-51.

[3] Marcer D., Hopkins S.M. “The differential effects of
meclofenoxate on memory loss in the elderly.” Age and
Ageing. 1977 May; 6(2): 123-31.

[4] Maija Haavisto. Reviving the Broken Marionette: Treatments
for CFS/ME and Fibromyalgia. Lulu.com. 2008 May; pp.
167—. ISBN 978-1-4092-0335-3.

[5] The Science of Anti-aging Medicine. American Academy of
Anti-Aging Med. 1 January 2003. pp. 66— ISBN
978-0-9668937-3-1.

[6] Sharma D., Maurya A.K., Singh R. “Age-related decline in
multiple unit action potentials of CA3 region of rat
hippocampus: correlation with lipid peroxidation and
lipofuscin concentration and the effect of centrophenoxine.”
Neurobiology of Aging. 1993 Jul-Aug; 14(4): 319-30.

[7] Knaus WA, et al. APACHE II: a severity of disease
classification system. Crit Care Med. 1985 Oct; 13(10):
818-29.

[8] Sharma D., Singh R. “Centrophenoxine activates
acetylcholinesterase activity in hippocampus of aged rats.”
Indian Journal of Experimental Biology. 1995 May; 33(5):
365-8.

[9T Wood P.L., Péloquin A. “Increases in choline levels in rat
brain elicited by meclofenoxate.” Neuropharmacology 1982
Apr; 21(4): 349-54.



[10]

(1]

International Journal of Internal Medicine 2018, 7(4): 49-53

Pustavoitau A, Stevens RD. Mechanisms of neurologic
failure in critical illness. Crit Care Clin. 2008; 24: 1-24.

Cicerone KD, Langenbahn DM, Braden C, Malec JF, Kalmar
K, Fraas M, Felicetti T, Laatsch L, Harley JP, Bergquist T,
Azulay J, Cantor J, Ashman T. Evidence-based cognitive
rehabilitation: updated review of the literature from 2003
through 2008. Arch Phys Med Rehabil. 2011; 92: 519-530.
doi: 10.1016/j.apmr.2010.11.015.

53



	1. Introduction
	2. Subjects and Methods
	3. Results
	4. Discussion

