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INTRODUCTION 

Stroke, also sometimes called as ‘brain attack’ is defined 

as ‘acute neurologic dysfunction of vascular origin with 

sudden (within seconds) or at least rapid (within hours) 

occurrence of symptoms and signs corresponding to 

involvement of focal areas in the brain’.
1
 Risk factors 

include advanced age, hypertension, previous stroke or 

transient ischemic attack, diabetes, hyperlipidemia, 

cigarette smoking, recreational drug abuse, heavy alcohol 

consumption and atrial fibrillation. Risk of stroke doubles 

for each decade after age of 55.
2
 Stroke may be classified 

as ischemic or hemorrhagic with ischemic type 

contributing to maximum cases. Approximately 45% of 

ischemic strokes are caused by small or large artery 

thrombus, 20% are embolic in origin and rest have an 

unknown cause. Human brain comprises 2% of body 

weight, but requires 20% of total oxygen consumption.  

Five cardinal signs of stroke include weakness, speech 

impairement, vision impairement, headache and 

dizziness.
3 
The main goal in treating acute ischemic stroke 

is to preserve healthy brain tissue surrounding the 

blockage. This can be achieved by removing the blockage 

and restoring blood flow to the area, or by protecting the 

surrounding tissue.
4
 Aim of neuroprotection in acute 

ischemic stroke is to interrupt the propagation of these 

cascades in time to minimise permanent disability to the 

patient. Neuroprotection by citicoline has been described 

since 1978. Also called CDP choline, it reduces ischemic 

injury by stabilizing cell membrane and reducing free 

radical generation. Possible mechanisms include repair of 

neuronal membrane via increased synthesis of 

phosphatidyl choline, repair of damaged cholinergic 

neurons via potentiation of Acetyl choline production and 

reduction of free fatty acid build up at site of stroke 

induced neuronal damage. It is a water soluble compound 

with more than 90% bioavailability, rapidly absorbed and 

less than 1% excreted in faeces. Animal studies have 

shown that brain uptake of citicoline is only 0.5% of the 

oral dose, which can be increased to about 2% when this 

drug is given intravenously.
5
 Citicoline has been studied 

worldwide in both ischemic and hemorrhagic clinical 
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stroke with excellent safety and possibly efficacy found in 

several trials.
6
 Besides its use in stroke patients, citicoline 

may be useful in conditions like head trauma of varying 

severity, cognitive disorders, Parkinson’s disease, 

glaucoma and strabismus. 

METHODS 

This was a randomized, open label study of 12 weeks 

duration that was undertaken in Department of medicine 

(emergency unit) at Sri Guru Ram Das Charitable 

Hospital attached to Sri Guru Ram Das Institute of 

Medical Sciences and Research, Vallah, Amritsar. Total 

40 patients of either sex fulfilling the inclusion and 

exclusion criteria and who reported to the emergency 

within 24 hours of onset of symptoms were included in 

the study. Patients were randomly divided into two groups 

of 20 patients each. 

Group 1 received standard treatment of acute ischemic 

stroke i.e. Antiplatelets, ACE inhibitors, Statins, 

Decongestives and Anticoagulants, if necessary. 

Group 2 were given citicoline in the dose of 1g BD 

intravenous infusion dissolved in 100 ml normal saline 

for 7 days in addition to standard therapy, followed by 

citicoline 500 mg BD per oral for eight weeks. Patients 

were assessed clinically and through neurological 

examination were done at admission and regularly 

throughout their hospital stay. Follow up of the patients 

was done at three weeks, six weeks and twelve weeks 

after discharge using National Institute of Health Stroke 

Scale (NIHSS)
7
, Modified Rankin Scale (MRS)

8
 and 

Modified Barthel Index (MBI)
9
. 

Patients of either sex more than 18 years of age with 

stroke onset of less than 24 hr duration with a measurable 

focal deficit lasting for a minimum of 60 min were 

included in the study. All the patients were ambulatory 

and functionally independent before stroke and they had a 

CT/ MRI compatible with clinical diagnosis. All patients 

had Modified Rankin Scale ≤ 2 before stroke and 

National Institute of Health stroke Scale ≥ 5 at the time of 

presenting in the hospital. Written informed consent was 

taken from patients or their attendants before including 

them in the study. 

Patients in coma or with severe coexisting terminal 

systemic illness or radiological evidence of brain tumor 

were excluded from the study. Also patients who required 

surgery within 24 hours or had drug addiction related 

disorders were not included. 

The assessment was done using National Institute of 

Health Stroke Scale (NIHSS), Modified Rankin Scale 

(MRS) and Modified Barthel Index (MBI). Data was 

statistically analysed using Mann Whitney U test. 

This study was conducted in accordance with the 

principles of good clinical practice and declaration of 

Helsinki. The approval of institutional ethics committee 

was obtained. 

RESULTS 

The observations were recorded and tabulated as Mean ± 

SD and analysed statistically. Table 1 gives baseline 

characteristics for both the groups. Twenty patients were 

enrolled in each of the patient groups. There was no 

significant difference noted in terms of patient age, sex, 

vascular territory involved and mean baseline NIHSS, 

MRS and MBI scores.  Most of the patients had history of 

hypertension in the past i.e. 70% in group 1 and 90% in 

group 2, for which they were taking treatment irregularly. 

The incidence of stroke was more in patients who were on 

irregular treatment suggesting that patients who controlled 

the blood pressure adequately by taking treatment 

regularly have less chances of having stroke. 

An improvement in chronological sequence has been 

observed in relation to their baseline values throughout 

the study in both the groups. On imaging, infarct was seen 

in MCA territory in most of the patients in both the 

groups. The changes in values of NIHSS, MRS and MBI 

are shown in Figure 1, 2 and 3 respectively. The decrease 

in NIHSS became significant by 2
nd

 and 3
rd

 day and again 

by 12
th

 week of treatment whereas decrease in MBI and 

MRS was statistically non-significant. 

Throughout the study, no adverse event was observed 

which could be attributed to citicoline. Two patients out 

of twenty who took citicoline complained of disturbed 

sleep which might have been due to the disease as well. 

 

Table 1: Baseline characteristics. 

 Group 1 Group 2 

Mean Age (years) 60.65 61.7 

Sex (Men) 75% 70% 

Hypertension 

Diabetes Mellitus 

70% 

25% 

90% 

30% 

Vascular Territory 

involved 

  

ACA 5% 10% 

MCA 80% 60% 

PCA 15% 30% 

Baseline NIHSS 15.15 ± 4.64 13.7 ± 4.85 

Baseline MRS 3.9 ± 0.55 3.55 ± 1.15 

Baseline MBI 40.95 ± 20.34 42.6 ± 26.19 

Mean Serum 

Cholesterol 

177 ± 37.46 178.35 ± 33.90 

Mean Serum 

Triglycerides 

155.55 ± 42.86 187.40 ± 80.37 

Mean LDL 104.05 ± 32.28 91.2 ± 32.10 

Mean VLDL 32.15 ± 8.77 52.4 ± 44.98 



Grewal N et al. Int J Basic Clin Pharmacol. 2012 Oct;1(2):72-76 

International Journal of Basic & Clinical Pharmacology | September-October 2012 | Vol 1 | Issue 2    Page 74 

 

 

Figure 1: NIHSS score in Group 1 and Group 2. 

 

 

Figure 2: MRS score in Group 1 and Group 2. 

 

 

Figure 3: MBI score in Group 1 and Group 2.
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DISCUSSION 

In Acute stroke which is one of the leading causes of 

mortality and morbidity worldwide may be attributed to 

various factors like changes in lifestyle, stress associated 

with biochemical alterations in the body. If the diagnosis 

of stroke is made in time and timely intervention done, it 

can save precious lives of many patients. Though it 

involves increased economic burden on the patient, yet 

treatment is far from satisfactory. Over the last few years, 

a huge number of compounds that interfere with 

biochemical mechanisms which mediate ischemic brain 

injury have been demonstrated to be neuroprotective in 

preclinical models of stroke. But drugs that survived 

safety trials and were studied in phase III clinical trials 

have so far failed to prove their efficacy. Citicoline or 

CDP-choline, a compound normally present in all the 

cells of the body, is both a neuroprotective when 

administered exogenously as well as an intermediate in 

membrane phosphatide biosynthesis. 

This study found that citicoline can be administered safely 

to acute ischemic stroke patients with minimal side 

effects. In this study, 1000 mg of citicoline given for 8 

weeks significantly improved 12 week recovery as 

measured on acute assessment scale (p < 0.05) in 

comparison to patients who did not take citicoline. No 

significant improvement was seen on other measures 

which included Functional assessment (Modified Rankin 

Scale) and Outcome assessment scale (Modified Barthel 

Index). The baseline variables that were significantly 

different in both the groups were Serum cholesterol and 

Serum LDL values (higher in citicoline group). It is 

possible that some interaction between these parameters 

and recovery may have biased the data. Although baseline 

stroke severity did not vary between two groups, there 

was a trend towards higher values in citicoline group. 

Given the relatively small number of patients in both 

groups, this might have had an impact on overall efficacy 

assessment. 

There was no statistical improvement in patients of both 

groups as assessed by MRS and MBI scales. This was in 

conformity with a study conducted by Clark et al who 

undertook a randomized efficacy trial of citicoline in 394 

patients of acute ischemic stroke and compared a placebo 

with citicoline; 500 mg orally for 6 weeks with 6 weeks 

post treatment follow up. There were no intergroup 

differences observed on analysis at 90 days including 

Barthel Index ≥ 95 at 12 weeks.
10 

Similar results on NIHSS scale were observed by Clark et 

al also who compared the efficacy of citicoline with a 

placebo in their study. Dose of citicoline used was 1000 

mg orally BD for 6 weeks with  6 weeks post treatment 

follow up period. Mean baseline NIHSS score were 14.5 

for placebo and 13.9 for citicoline. The incidence and side 

effects were similar between two groups.
11

 

Also in a drug surveillance study on 4191 patients of 

acute ischemic stroke conducted by Cho et al, oral 

citicoline (500 - 4000 mg/day) was administered within 

less than 24 hours  in 3736 patients (which formed early 

group) and  later than 24 hours of stroke in 455 patients 

(in later group). Assessment was done using the similar 

scales as in the present study. The outcomes were 

improved after 6 weeks of therapy. Further improvement 

was observed in 125 patients who continued citicoline 

therapy for more than 12 weeks as compared to those who 

ended therapy at 6 weeks. Improvements were more 

significant in the higher dose group (≥ 2000 mg/day).
12 

Goyas et al studied the effects of intravenous citicoline 

given in dose of 750 mg/day for approximately 10 days 

within 48 hours of the stroke onset in a double blind, 

placebo controlled trial. Patients treated with citicoline 

were significantly more likely to be ambulatory at 90 days 

as compared to placebo treated patients as shown on 

quantified neurological assessment scale rating motor 

strength, muscular force, sensation, higher cortical 

function and ambulation. The drawback of this study was 

that it did not use currently accepted measures of 

neurological evaluation or functional outcome. 

CONCLUSIONS 

Efficacy of citicoline in treatment of acute ischemic 

stroke is limited as a neuroprotective agent, but it is very 

safe drug as per adverse effect profile. 
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