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ABSTRACT
Objective: To evaluate the effect of Memantine on cognitive functions and 
level of dependency of patients with Alzheimer dementia.

Methodology: This descriptive study was conducted at department of Psy-
chiatry, Lady Reading Hospital Peshawar from February to June 2012. Sample 
consisted of 55 patients; both male and female and were included through 
consecutive sampling. Patients were assessed at baseline and at three months 
follow up for Cognitive functions and level of dependency with the use of Mini 
Mental State Examination (MMSE) and Clifton Assessment Procedures for the 
Elderly (CAPE) as psychometric tools.

Results: Fifty five patients with Dementia were included in the study. Forty 
three patients completed their follow up visits. Mean score of the patients 
who completed follow up on MMSE at baseline was 17.47+6.04, while mean 
dependency grade of CAPE at baseline was 3.67+1.44. Mean score on MMSE 
at follow up was 19.67+ 5.88 while mean dependency grade of CAPE was 
2.67+1.39. Significant difference was found between the scores on base line 
and follow up with the p=0.00.

Conclusion: We concluded from our study that Memantine has useful role 
in the improvement of the cognitive functions and behavioral dependency of 
the demented patients as there were significant improvements seen in both 
cognitive functions and level of dependency of the patients with Alzheimer 
dementia after 3 months follow up assessment. 
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INTRODUCTION
Dementia is characterized by deterioration of mem-

ory with impairment in other domains including speech, 
recognition and executive function. There is worsening 
in level of function which interferes with daily life 1. 
Health professionals should be able to correctly diag-
nose and manage the early manifestations of dementia 
especially as new pharmacological options are available.

A population of 35.6 million people is estimated to 
be affected with dementia all over the world and this 
figure would increase twofold by 2030 and more than 
threefold by 2050. Dementia is the fourth leading cause 
of disease burden (in terms of disability adjusted life 
years) in high income countries2. Alzheimer disease (AD) 
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is the most common type of dementia, which accounts 
for 60 to 80 percent of total cases 3-6. The percentage 
of vascular dementias is about 10 to 20 percent while 
Parkinson Disease associated Dementia accounts for 5 
percent. Vascular Dementia is more prevalent in Blacks, 
hypertensive people, and patients with diabetes melli-
tus while prevalence of the reversible dementias (e.g. 
metabolic dementias) is higher in younger individuals. 
A large proportion of population acts as caregivers for 
these patients which includes partners, relatives and 
friends7. 

Memantine is an N-methyl-D-aspartate (NMDA) re-
ceptor antagonist which seems to be neuroprotective. 
The principal excitatory amino acid neurotransmitter in 
cortical and hippocampal neurons is Glutamate which 
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activates one of the NMDA receptor involved in learning 
and memory8, 9. Ischemia can induce excessive NMDA 
stimulation leading to excitotoxicity, which suggests 
that agents that block stimulation of NMDA receptors 
might be protective against further damage vascu-
lar dementia (VaD) 10. The physiologic function of the 
remaining neurons could also be restored, leading to 
symptomatic improvement 11.  

Alzheimer disease (AD) patients have reduced ace-
tylcholine synthesis and impaired cortical cholinergic 
function. Cholinesterase inhibitors increase cholinergic 
transmission by inhibiting cholinesterase leading to in-
creased availability of acetylcholine. Tacrine, Donepezil, 
Rivastigmine, and Galantamine are the four cholinester-
ase inhibitors which have been used12.

There is no specific definition of moderate to severe 
AD but patients with Mini-Mental State Exam (MMSE) 
scores between 10 and 20 are usually considered as 
having moderate AD.

Memantine appears to be effective in patients with 
moderate to severe AD and improves patient’s ability 
to perform everyday activities and reduces distressing 
behavior.

The basic aim of this study was to find out effects of 
Memantine on cognitive function and quality of daily 
living and dependency levels. 

METHODOLOGY
This descriptive study was carried out at Psychia-

try unit of Lady Reading Hospital Peshawar from Feb-
ruary to June 2012 including all the patients meeting 
the criteria. An International Classification of Disease 
10th Edition (ICD-10) criterion for the diagnosis of Alz-
heimer’s Dementia was used in this study and patients 
were selected through consecutive sampling. Patients 
with Vascular, Lewy body and Frontotemporal dementia 

were excluded from the study. Also patients with Pseu-
do dementia were not included in the study.

Age of the patients was confirmed through their 
national identity card while rest of the demographic 
profile was attained through semi structured interview. 
Investigations were carried out to exclude other caus-
es of dementia which comprised of Serum B12, Folate, 
Thyroid function tests and CT Brain.

The Mini-Mental State Exam (MMSE) is the most 
widely used cognitive test for dementia. It tests a broad 
range of cognitive functions including orientation, re-
call, attention, calculation, language manipulation, and 
constructional praxis.

Clifton Assessment Procedures for the Elderly (CAPE) 
is an assessment tool designed to assess quality of life 
and physical and cognitive dependency levels in the el-
derly people with dementia.

MMSE and CAPE tools were applied at baseline and 
then 3 months after the usage of Memantine 20 mg 
per day.

Psychiatrist used ICD-10 criteria to diagnose Alzhei-
mer’s dementia while MMSE and CAPE were applied by 
the clinical psychologist. SPSS 16 version was used to 
make statistical analysis using paired sample t-test.  

RESULTS
A total of 55 patients who presented to us with the 

symptoms of Dementia were enrolled in the study. 
There were 39 male and 16 females with the mean age 
of 62.35+10.51 years. Mean age of the male patients 
was 62.71+11.12 years and the mean age of the female 
patients was 61.09+8.43 years. Forty three (43) patients 
completed their follow up visit at 3 months interval 
which included 31 males and 12 females. Mean score 
of the patients who completed follow up on MMSE 

Table 1: Mean scores on MMSE and CAPE
At base line At follow up p value

MMSE 17.49 + 6.04 19.67 + 5.88 .000
CAPE 3.67 +  1.44 2.67 + 1.39 .000

at baseline was 17.47+6.04, while mean dependency 
grade of CAPE at baseline was 3.67+1.44. Mean score 
on MMSE at follow up was 19.67+5.88 while mean de-
pendency grade of CAPE was 2.67+1.39. Paired sample 
t-test was applied to compare the scores of the patients 
at baseline and at follow up and there was significant 
difference between scores with the p=0.00 (Table 1). 

DISCUSSION
Most Patients included in this study had moderate 

dementia. Results of our study showed that patients had 
improvement in both cognitive function and dependen-
cy levels at the end of 3 months follow up leading to 
better quality of life. Meta analysis of studies by Win-
blad et al 13 showed efficacy of Memantine in cognition, 
function, global and behavior while we observed the 
patients in cognition and function only and observed 
significant improvement in both domains.

Some studies have reported a higher risk of AD in 
women than in men; other studies, however, including 
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the Aging, Demographics, and Memory Study, found no 
difference in risk between men and women14. Among 
AD patients overall, any sexual disparity could well be 
due to women’s higher life expectancy. Among those 
who are heterozygous for the APOE E4 allele, however, 
Payami et al found a twofold increased risk in women15.   
Our study in contrast showed a higher number of males 
which could be due to religious, cultural and social vari-
ations as females are less likely to seek help especially 
regarding mental health problems. However more work 
needs to be undertaken in this regard to know the exact 
reason for this variation.

More than 90% of cases of AD are sporadic and oc-
cur in individuals older than 60 years. The World Health 
Organization’s review by Mathers16 in 2000 on the Glob-
al Burden of Dementia, an integrative analysis of 47 sur-
veys across 17 countries, suggested that prevalence of 
dementia from any cause is less than 1% in people aged 
60-69 years, increasing to about 39% in persons 90-95 
years old. In our study mean age of onset for males was 
62 while for females it was 61 which is much lower than 
the developed countries. This could well be a result of 
low life expectancy or due to early development of cog-
nitive problems but needs more studies in this popula-
tion to know exact cause. 

Calabrese et al17 found that Memantine 20 mg/day 
for 6 months increased the average MMSE value by 
2.5 points, indicating a clear improvement in cognitive 
symptoms. In our study most patients had moderate 
dementia and their average MMSE improved by around 
2 points at the end of 3 months with the administra-
tion of 20 mg/day which is quite  significant. Also the 
dependency grade for CAPE assessment had significant 
improvement showing better quality of life in terms of 
physical and cognitive dependence. So effectiveness of 
Memantine on cognition and function in our study is 
comparable to international study but there is still place 
for more research in this particular area of geriatric psy-
chiatry in our own settings.

CONCLUSION
We conclude from our study that Memantine has 

useful role in the improvement of the cognitive func-
tions and behavioral dependency of the demented pa-
tients as there were significant improvements seen in 
both cognitive functions and level of dependency of the 
patients with Alzheimer dementia after 3 months follow 
up assessment. 

REFERENCES
1.	 American Psychiatric Association. American Psychiatric 

Association diagnostic and statistical manual. 4th ed. 
Washington, DC: APA; 1994.

2.	 World Health organization. Report on disease burden in 

terms of DALY. Geneva: WHO; 2004.

3.	 Evans DA. Estimated prevalence of Alzheimer’s disease in 
the United States. Milbank Q 1990;68:267-89.

4.	 Bachman DL, Wolf PA, Linn R, Knoefel JE, Cobb J, Belanger 
A, et al. Prevalence of dementia and probable senile de-
mentia of the Alzheimer type in the framingham Study. 
Neurology 1992;42:115-9.

5.	 Evans DA, Funkenstein HH, Albert MS, Scherr PA, Cook 
NR, Chown MJ, et al. Prevalence of Alzheimer’s disease 
in a community population of older persons. Higher than 
previously reported. JAMA 1989;262:2551-6.

6.	 Hebert LE, Scherr PA, Bienias JL, Bennett DA, Evans DA. 
Alzheimer disease in the US population: prevalence esti-
mates using the 2000 census. Arch Neurol 2003;60:1119-
22.

7.	 Ernst RL, Hay JW. The US economic and social costs 
of Alzheimer’s disease revisited. Am J Public Health 
1994;84:1261-4.

8.	 Orrego F, Villanueva S. The chemical nature of the main 
central excitatory transmitter: a critical appraisal based 
upon release studies and synaptic vesicle localization. 
Neuroscience 1993;56:539-55.

9.	 Danysz W, Parsons CG. Glycine and N-methyl-D-aspartate 
receptors: physiological significance and possible thera-
peutic applications. Pharmacol Rev 1998;50:597-664.

10.	 Lancelot E, Beal MF. Glutamate toxicity in chronic neuro-
degenerative disease. Prog Brain Res 1998;116:331-47.

11.	 Kornhuber J, Weller M, Schoppmeyer K, Riederer P. Aman-
tadine and memantine are NMDA receptor antagonists 
with neuroprotective properties. J Neural Transm Suppl 
1994;43:91-104.

12.	 O’keefe, J. Hippocampus, theta, and spatial memory. Curr 
Opin Neurobiol 1993;3:917-24. 

13.	 Winblad B,  Gauthier S,  Aström D,  Stender K. Meman-
tine  benefits functional abilities in moderate to severe 
Alzheimer’s disease. J Nutr Health Aging 2010;14:770-4.

14.	 Plassman BL, Langa KM, Fisher GG, Heeringa SG, Weir DR, 
Ofstedal MB, et al. Prevalence of dementia in the Unit-
ed States: the aging, demographics, and memory study. 
Neuroepidemiology 2007;29:125-32.

15.	 Payami H, Zareparsi S, Montee KR, Sexton GJ, Kaye JA, 
Bird TD, et al. Gender difference in apolipoprotein E-asso-
ciated risk for familial Alzheimer disease: a possible clue 
to the higher incidence of Alzheimer disease in women. 
Am J Hum Genet 1996;58:803-11.

16.	 Mathers C, Leonardi M. World Health Organization global 
burden of dementia in the year 2000. Geneva: WHO; 2000.

17.	 Calabrese P, Essner U, Forstl H. Memantine (Ebixa) in clin-



A FOLLOW UP STUDY OF USE OF MEMANTINE ON COGNITIVE FUNCTIONS... IN ALZHEIMER’S DEMENTIA 

JPMI VOL. 28 NO. 1 52 PB

ical practice - results of an observational study. Dement 
Geriatr Cogn Disord 2007;24:111-7. CONTRIBUTORS

MFK conceived the idea and wrote the man-
uscript of the study. FB, MMHA, NRA and NZ 
helped in the data analysis and write up of the 
manuscript. ZN supervised the study. All the 
authors contributed significantly to the research 
that resulted in the submitted manuscript.


