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ABSTRACT

Introduction: As age advances, the risk of several noncommunicable diseases (NCDs) like diabetes, hypertension, heart disease, 
dyslipidemia, etc increases. Dementia is among the most common diseases of older adults and accounts for significant disease 
burden globally. Dyslipidemia is especially common in older adults with diabetes. In the current study, the aim was to assess 
if patients with dementia have dyslipidemia and if so, whether the frequency was different in age-matched control group. 
Material and methods: A total of 836 subjects over the age of 60 years were screened and of these, 536 (67.12 ± 4.5 years) subjects 
who met the diagnostic criteria for diagnosis of dementia (Diagnostic and Statistical Manual-IV) were enrolled for the study. A 
total of 32 cognitively normal subjects above the age of 60 years, but without cardiovascular risk factors (65.12 ± 3.5 years) were 
selected as controls. Selected patients underwent lipid profile assessment apart from detailed neuropsychological, neurological, 
and radiological examination. The frequency of dyslipidemia among cases and control was compared. Results:  Total 
serum cholesterol, very-low-density lipoprotein (VLDL), low-density lipoprotein (LDL) in patients with dementia were 
234.56 ± 22.5 mg/dL, 136.58 ± 11.3 mg/dL, 35.5 ± 3.5 mg/dL, respectively, while high-density lipoprotein (HDL) was 28.7 ± 7.8 
mg/dL. Corresponding values in the healthy controls were: Total cholesterol (TC) = 156.36 ± 12.5 mg/dL, LDL = 86.15 ± 12.3 
mg/dL, VLDL = 25.5 ± 3.5 mg/dL, HDL = 37.7 ± 1.8 mg/dL. Comparison of means using paired t-test showed all biochemical 
values (TC, LDL, VLDL, HDL) differed from controls (p < 0.0001). Out of 536 cases with dementia, 157 (29%) had deranged lipid 
profile. Patients of Alzheimer's disease (AD) with comorbid diabetes and hypertension were more likely to have dyslipidemia 
compared to AD patients without these two comorbidities (p < 0.05). Conclusion: The current study indicates that patients 
with dementia have a high frequency of dyslipidemia, and the frequency is higher compared to healthy controls (p ≤ 0.05). 
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cholesterol (TC), TGs, and individual lipoproteins. 
Dyslipidemia is a known vascular risk and its 
association with dementia has been controversial 
for long1,2. It has been said that it is appropriate and 
logical to treat patients with vascular risk factors 
that meet criteria for lipid-lowering therapy for 
prevention of cardiovascular events in accordance 
with current guidelines; hence, it is important to know 
the burden of the dementia-associated dyslipidemia. 
It is noteworthy that dyslipidemia in dementia opens 
up a tantalizing possibility of modifying the disease 
using statins, especially in the early or clinical phase.

In the current study, the aim was to assess the burden 
of dyslipidemia, and to evaluate if patients with 
dementia have a higher frequency of dyslipidemia 
compared to controls. The study also aimed to 
determine if the frequency of dyslipidemia was 
different in the various types of dementias.   

MATERIAL AND METHODS 

A total of 836 subjects coming to the Dept. of Neurology 
of a tertiary care hospital with subjective memory 
complaints were screened and 536 subjects who met the 

Dementia describes a wide range of symptoms 
associated with a decline in memory or other 
thinking skills severe enough to reduce a 

person’s ability to perform everyday activities. 
Alzheimer’s disease (AD) is most common type 
of dementia followed by vascular dementia1. 
Dyslipidemia is characterized by elevation of blood 
cholesterol, triglycerides (TGs), or both, or high low-
density lipoprotein (LDL) with a low high-density 
lipoprotein (HDL) levels that contribute to the 
development of atherosclerosis. 

Causes of dyslipidemia may be primary or secondary. 
It is diagnosed by measuring plasma levels of total 
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diagnostic criteria for diagnosis of dementia (Diagnostic 
and Statistical Manual [DSM]-IV) were enrolled for the 
current study. Thirty-two cognitively normal subjects 
above the age of 60 years were selected as controls for 
comparison. 

Selected patients underwent lipid profile assessment, 
apart from detailed neuropsychological, neurological, 
and radiological examination. Comparison of frequency 
of dyslipidemia among cases and control was done. 

RESULTS 

A total of 836 subjects over the age of 60 years, with 
subjective memory complaints reporting to the Dept. of 
Neurology of a Tertiary Care Hospital were screened 
and 536 subjects (67.12 ± 4.5 years) were enrolled. 
A  total of 32 cognitively normal subjects above the 
age of 60 years (65.12 ± 3.5 years) were selected for 
comparison. Stratification of cases was done and there 
were 356  patients with AD (n = 285) and vascular 
dementia (n = 71).

Other dementias were: Dementia with Lewy bodies 
(n = 55), B12 deficiency (n = 65), thyroid dementia 
(n = 35), frontotemporal dementia (n = 19), Creutzfeldt-
Jakob disease (n = 2), human immunodeficiency virus 
(HIV)-associated dementia (n = 2), and corticobasal 
degeneration (n = 2).

Out of rest of the 180 patients with dementia, a total of 
36 (20%) cases had dyslipidemia (TC 224.13 ± 12.5 mg, 
LDL was 126.58 ± 11.3 mg, VLDL was 33.5 ± 7.5 mg, 
HDL was 29.7 ± 3.8 mg). Chi-square test did not show a 
significant difference between the two groups (p ≥ 0.05).

Table 1 details lipid profiles of patients with all 
kind of dementias including AD and controls and 
comparison of means using paired t-test. It shows all 
biochemical values to be different in cases and controls  
(p < 0.0001). 

Table 2 details the frequency of diabetes among those 
with vascular dementia and AD, which differed from 
each other (p = 0.01). Likewise, the comparison of 
frequency of hypertension in those with vascular 
dementia and AD showed a significant difference 
(51/76 vs. 40/180) using Chi-squared test of comparison 
of proportion (p = 0.04). Dyslipidemia was seen in 36 out 
of 76 (45%) patients with vascular dementia compared 
to 45 out of 180 in those with AD (25%; p = 0.001).

Cases with dementia were more likely to have 
dyslipidemia compared to controls (p < 0.05). Out 
of 536 cases with dementia, 157 (29%) had deranged 
lipid profile; compared to none in the cognitively 
normal older adults group. 

Those with a diagnosis of vascular dementia were 
less likely to have dyslipidemia compared to those 
with AD dementia. Patients of AD with a diagnosis 
of diabetes and hypertension were more likely to 
have dyslipidemia compared to AD patients without 
these two comorbidities (p < 0.05). 

Analysis of proportions of dyslipidemia frequency 
showed that there was no significant difference between 
AD and other dementias (p = 0.07). Comparison of 
the same with vascular dementia showed a highly 
significant difference (p = 0.0001).

Table 1. Comparison of Lipid Profile of Cases and Control 

Lipid group Lipid profile of patients with dementia (n = 536) (mean ± SD) Cognitively normal (n = 32) (mean ± SD) 

TC 234.56 ± 22.5 mg/dL 156.36 ± 12.5 mg

LDL 136.58 ± 11.3 mg/dL 86.15 ± 12.3 mg

VLDL 35.5 ± 3.5 mg/dL 25.5 ± 3.5 mg

HDL 28.7 ± 7.8 mg/dL 37.7 ± 1.8 mg

Table 2. Frequency of Cardiovascular Risk Factors among those with Vascular Dementia and Alzheimer’s Disease 

Vascular dementia Alzheimer’s disease

Cardiovascular risk factor Frequency (n) Percentage (%) Frequency (n) Percentage (%)

Diabetes 35/76 46.05 51/180 28.33

Hypertension 51/76 67.10 40/180 22.22

Dyslipidemia 36/76 47.36 45/180 25
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DISCUSSION 

Cholesterol play an important role in the maintenance of 
brain health and functioning. Human brain is composed 
of around 25% of cholesterol, most of which is present in 
the myelin sheaths and plasma membrane of astrocytes 
and neurons3. Structural development and functioning 
of the brain also depends on the sufficient availability 
of the cholesterol, especially during the developmental 
period4. Cholesterol also plays a significant role in 
regeneration following a nerve injury; however, its 
association with dementia is largely controversial. Due 
to the importance of cholesterol in brain functioning, its 
contents are precisely maintained4. 

Therefore, majority of the brain cholesterol is locally 
synthesized. As the metabolism of the cholesterol in 
the brain is unique, the blood-brain barrier efficiently 
protects it from exchange with lipoprotein cholesterol 
in the circulation. Thus, to minimize the losses to the 
circulation, brain has a highly efficient apolipoprotein-
dependent recycling of cholesterol. 

Recent findings indicate that vascular risk factors and 
neurovascular dysfunction play integral roles  in the 
pathogenesis of AD. In addition to aging, the  most 
common risk factors for AD are apolipoprotein E4 
(apoE4) allele, hypertension, diabetes, and hypercholes
terolemia. Similar risk factors have been described for 
vascular disease5. 

No firm conclusions can, however, be drawn from 
the studies presented thus far. Even if apolipo
protein E (apoE) does not appear to be obligatory for 
maintenance of cholesterol homeostasis in the brain 
of experimental animals, the capacity of the transport 
function it represents seems to be critical in connection 
with development of neurodegenerative disorders. 
Studies have proposed that dyslipidemia could be an 
independent risk factor or it can probably increase the 
risk through metabolic syndrome. 

Evidence of a possible link between cholesterol and 
neurodegeneration has accumulated in the last decade. 
Some of the earliest observations were the recognition 
of ε4 isotype of apoE as an important risk factor for 
late-onset.

An increased risk of developing AD is linked to the 
presence of apoE4 allele, which is also strongly associated 
with increased risk of developing atherosclerotic 
cardiovascular disease (ASCVD)6,7. 

There is increasing evidence linking cholesterol 
metabolism with the neurofibrillary pathology of AD. 
Cholesterol and its transport have been shown to be 

involved in the regulation of amyloid production and 
tau hyperphosphorylation in the brain, while also 
contributes to intracranial vascular disease and cerebral 
ischemia8,9. High blood cholesterol has been found 
to accelerate the beta-amyloid plaque production. 
Therefore, a greater risk of late-onset AD is present 
in people with genetic traits that increase cholesterol 
transport protein (apoE4) level. 

Cholesterol has been shown to influence a number of 
processes involved in the generation of the neuritic 
plaques (predominantly consisting of Aβ peptides of 
40 or 42 residues) and neurofibrillary tangles6,7. On a 
grosser level, atherosclerosis is a major contributor to 
stroke, and several drugs are available to reduce the risk. 

Current evidence from epidemiological, animal, cell 
biology and genetic studies supports a possible involve
ment of cholesterol in the development of dementia 
and AD, suggesting dyslipidemia9-14 as one of the 
modifiable risk factors to be targeted by therapeutic 
interventions that are already widely available3,4,14-17. 
However, the overall relationship between dementia 
and dyslipidemia at present appears controversial18. 

The current study found dyslipidemia to be more 
common in vascular dementia compared to AD, and 
AD patients with vascular risk factors are more likely 
to have dyslipidemia compared to those without them. 
Diabetes is an important risk factor for dyslipidemia in 
this population. This study is important because south 
Asians are more likely to have diabetes compared to 
non-south Asians14. High frequency of cardiovascular 
risk factors among patients with dementia, e.g., 
hypertension19, diabetes, etc. as comorbidities are 
important risk factors for development of dementia. 
This association has been noted in several other studies. 

The major strength of the study is that it demonstrates 
a high frequency of dyslipidemia among those with 
dementia compared to controls. Limitation is smaller 
number of controls (n = 32) compared to cases.  

Timely management of cardiovascular risk factors20 
such as diabetes, hypertension, dyslipidemia  in 
patients with dementias could be potentially  useful 
either to slow down or prevent catastrophic conse
quences associated with dementias. 

CONCLUSIONS

The current study indicates that the patients with 
various types of dementias have a high frequency of 
dyslipidemia, and the frequency is higher compared 
to healthy controls (p ≤ 0.05). 
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Significant number of patients with dementia (29%) 
had derangement of lipid profile. Patients of AD with 
a diagnosis of diabetes and hypertension were more 
likely to have dyslipidemia compared to AD patients 
without these two comorbidities.

Findings of the current study point towards use of 
statins in management of dementias, which could be 
potentially useful in slowing down progression or 
reduce worsening of dementias. 
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