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Abstract 

Statins are a widely prescribed class of drugs to lower cholesterol. On 28 February 2012, the United 

States Food and Drug Administration (FDA) issued a new warning for the labelling of statin drugs 

regarding potential adverse effects on cognition. This article aims analyse to review the effect of statin 

therapy on cognition level. We performed a systematic, computer-aided search of MEDLINE, 

EMBASE, and the Cochrane Central Register from January 2008 to October 2021. The age wise 

cognition impairment and pointed out the age group from 61-70 years showed the highest impairment. 

whereas long-term data suggest a beneficial role in the prevention of dementia. 

 
Keywords: Prevention of dementia, highest impairment, perception, memory, judgement, perceptual 

speed 

 

Introduction 

Perception, memory, judgement, perceptual speed, spatial manipulation, and reasoning are 

all cognitive abilities. Different cognitive abilities have different developmental trajectories 

across the lifespan, according to both cross-sectional and longitudinal studies, and can be 

categorised into two broad types: The first type is described as ‘crystallised’ and involves 

accumulated knowledge and expertise and relies on long term memory [1]. 

Cognition impairment is a state of cognitive dysfunction that falls somewhere between 

normal cognition and dementia, which is defined as cognitive dysfunction involving two 

domains that interferes with daily activities and leads to a progressive loss of independence. 

Individuals with cognition impairment have difficulty performing objective cognitive tasks, 

but not to the point of impairing instrumental daily activities. The distinction between MCI 

and dementia is often blurred because the demands of daily activities vary greatly depending 

on age, occupation, family situation, and other factors. When considering potential 

deleterious effects of statins, we should remember that cognition impairment and dementia 

are very common in individuals older than age 65 years and can have a variety of causes 

including primary degenerative conditions such as Alzheimer’s disease, front temporal 

dementia, Parkinson’s disease, and dementia with Lewy bodies. 

 

Statins 

Statins are a widely prescribed class of drugs to lower cholesterol. Their mode of action is 

primarily via inhibition of HMG-CoA (hydroxymethylglutaryl-coenzyme A) reductase, the 

rate-limiting enzyme in the cholesterol biosynthesis pathway. Despite the widespread use of 

statins to lower cholesterol and reduce cardiovascular morbidity and mortality, statin therapy 

discontinuation and non-adherence is still a problem [11, 12]. The most common reason for 

statin therapy discontinuation is statin-associated muscle symptoms (SAMSs), which are the 

most well-documented statin side effect, despite the lack of a unifying mechanism. In 

addition, statins may cause other, more serious side effects, the most well-known of which is 

new-onset type 2 diabetes mellitus, the mechanisms of which are less well understood. Other 

potential side effects include neurological and cognitive effects, hepatotoxicity, renal 

toxicity, and others (gastrointestinal, urogenital, reproductive), all of which have yet to be 

proven. 

 

International  Journal  of  Pharmaceutical  and Clinical  Research  2022; 4(2):  20-25 

 

https://doi.org/10.33545/26647591.2022.v4.i2a.39


 

~ 21 ~ 

International Journal of Pharmaceutical and Clinical Research https://www.pharmaceuticaljournal.in 
 

 

Statins and Cognition 

On 28 February 2012, the United States Food and Drug 

Administration (FDA) issued a new warning for the 

labelling of statin drugs regarding potential adverse effects 

on cognition, 1 based on post-marketing surveillance 

reports, case reports, observational studies, and randomized 

controlled trials (RCTs). Post-marketing reports (case series 

of 60 to 171 individuals) have described ill-defined memory 

impairment, reversible upon statin discontinuation, and 

some observational studies have described adverse cognitive 

effects that recurred with re-challenge. Other reviewers 

examining RCT and observational study data reported that 

there is no conclusive evidence that statins cause or 

contribute to clinically meaningful cognitive impairment, 

and may actually provide a slight benefit in dementia 

prevention. 

 

Cognitive Function  

The effects of statins on cognitive function have received 

increasing, and arguably disproportionate, attention in recent 

years. Data from clinical trials thus far has been 

inconsistent, not only in terms of results, but also analytical 

methods, population characteristics, existence of baseline 

cognitive impairments, statin(s) studied, and cognitive 

endpoints employed. Despite these differences, the majority 

of studies support a role for protection against cognitive 

impairment and dementia in patients without baseline 

cognitive dysfunction following long-term statin use. 

A number of mechanisms have been implicated in statin-

induced protection against cognitive impairment, including 

both cholesterol-dependent and -independent mechanisms. 

Increased LDL levels and total cholesterol have both been 

independently associated with cognitive impairment, thus 

the lowering of these lipoprotein levels, through statin 

treatment or other pharmacological/dietary means, has been 

suggested as a strategy for preventing cognitive impairment. 

Despite this apparent disease link, statins have not only been 

implicated in cholesterol-associated reductions in cognitive 

impairment, but have also been found to reduce the odds of 

cognitive impairment independent of lipid levels 

 

Methods  

Data source: We performed a systematic, computer-aided 

search of MEDLINE, EMBASE, and the Cochrane Central 

Register from January 2008 to October 2021 and we 

augmented this search by scrutinizing reference lists of 

relevant articles and making inquiries among colleagues, 

collaborators, and experts in the field. An optimal search 

strategy was devised on the basis of previous literature 28 

with the aid of information a list. We did not assign 

language filters. To assess for publication bias, we sought to 

identify conference abstracts without an associated 

manuscript publication and other unpublished research by 

searching Current Controlled Trials. We reviewed the full 

text of all studies included in a recent large network meta-

analysis of statins (and their adverse effects) and perused the 

reference lists of RCTs identified through our other 

approaches. 

We included only articles published in English during full 

text review. All articles selected in the abstract screening 

phase were retrieved and examined in full text for eligibility. 

We abstracted the following information from all eligible 

studies: participant characteristics, study characteristics 

including objectives, year of publication, sample size, 

setting, country, funding mechanism, duration of follow-up, 

randomization method, reporting of dropouts, intervention 

and comparator details, and cognitive outcomes and harms. 

Cross-references of the full text retrieved articles were also 

searched. Data were collected independently from each 

publication and captured using a standardized word 

document form. Data were extracted from text, tables and 

figures. 

 

Inclusion criteria 

Randomised control trial, case reports and series, cross 

sectional studies, descriptive, prospective or retrospective 

studies in which evaluated the statin therapy effect on 

cognition level were included. The articles abstracts were 

reviewed from the period of January 2008 to October 2021. 

 

Exclusion criteria  

Articles with uncertain lead-in time of treatment relative to 

cognitive testing, incomplete reporting of methods and 

patients with previous or present history of impaired 

cognition were excluded. 

 

Results  

Figure 1 shows the literature search and article selection 

flow chart. Overall, we found that studies were at low to 

moderate risk of bias. Procedures for randomized sequence 

generation and allocation concealment were deemed 

adequate in only 13(52%) and nine (36%) studies, 

respectively, of the 41 studies included in the review. In 

contrast, blinding of participants, personnel, and outcome 

assessors was adequate in the majority of studies. 

The initial search identified 118 records; after screening, 

41were considered potentially eligible. These 41full-text 

articles were assessed for eligibility;16 met eligibility for 

qualitative synthesis (8short-term and 8 long-term cognition 

studies) and 11 for quantitative synthesis. 

Table 1: shows the age wise classification of cognition 

impairment.  

1-21 years group showed an average of 1%. 21-30 years 

group showed an average of 13%. 31-40 years group 

showed an average of 26%. 41–50 years group showed an 

average of 63%.51-60 years group showed an average of 

165%. 61-70 years group showed an average of 185%. 71-

80 years group showed an average of 161%. 81-90 years 

group showed an average of 81%. 91-100 years group 

showed an average of 25%. 

 
Table 1: Age wise classification 

 

Demographics (Age) Average % 

1-21 years 1 

21-30 years 13 

31-40 years 26 

41-50 years 63 

51-60 years 165 

61-70 years 185 

71-80 years 161 

81-90 years 81 

91-100 years 25 
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Table 2: Gender wise classification 
 

Demographics (Gender) Average % 

Male 56.2 

Female 43.8 

The following Table.2 contains demographics classification 

based on the information from the 41 articles. The average 

percentage of demographics distributions according to the 

studies and the data are calculated by means of average from 

all the studies we included in inclusion criteria. Table 4 

showed the total population from revised article shows that 

males were 56.2% and female were 43.8% had effects on 

cognition level due to statin therapy. 

 

 
 

Fig 1: Cognition Impairment (%) 
 

 
 

Fig 2: Cognition Impairment among Age groups 
 

Figure 1 and 2 shows us the data collected from the 

following articles about the cognitive impairment caused 

due to different statins based on their doses and compares 

the impairment between the age groups using statin and 

non-statin group. 
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Fig 3: Early efficacy and safety of statin therapy 

 
Table 3: Clinical development of various statins on neurodegenerative disorders. 

 

Drug Approved Indication Outcome 

Simvastatin Alzheimer’s Disease Change in Cerebrospinal Fluid (CSF), Regional Cerebral Blood Flow on MRI and Beta-amyloid. 

Simvastatin Parkinson’s Disease Change in MDS-UPDRS (data related to person’s mood and mental state). 

Simvastatin Multiple Sclerosis Effect on cerebral blood flow and glutamate level using MRI technique. 

Lovastatin Parkinson’s Disease Change in MDS-UPDRS (data related to patient's mood and mental state). 

Lovastatin Alzheimer’s Disease Changes in CSF-beta levels and other biomarkers. 

Lovastatin Multiple Sclerosis Changes in the gadolinium positive lesions numbers. 

Atorvastatin Alzheimer’s Disease 
Changes in regional cerebral flow and endothelial function. Changes in the metabolite 

concentration in brain area and rate of perfusion in brain area. 

Atorvastatin Multiple Sclerosis The occurrence of >T2 lesions with or without gadolinium lesion (Gdþ) enhancement. 

 

Table 3 provides a brief overview on the clinical 

development of various statins on neurodegenerative 

disorders. Use of simvastatin has caused change in 

Cerebrospinal Fluid (CSF), regional cerebral blood flow on 

MRI and Beta-amyloid and MDS-UPDRS (data related to 

person’s mood and mental state). Lovastatin also caused 

Change in MDS-UPDRS, CSF-beta levels and other 

biomarkers and gadolinium positive lesions numbers. 

Atorvastatin caused changes cerebral flow and endothelial 

function, changes in the cerebral flow and endothelial 

function. 

From our review we have taken 41 articles and analysed and 

concluded that following statins with different doses used 

and their average relative reduction. 

 Pravastatin 5mg caused 15% reduction, 10mg caused 20%, 

20mg caused 24%, 40 mg caused 29%, 80 mg caused 33%. 

Simvastatin 5 mg caused 23%, 10 mg caused 27%, 20mg 

caused 32%, 40 mg caused 37%, 80 mg caused 42%. 

Atorvastatin 5 mg caused 31%, 10 mg caused 37%, 20mg 

caused 43%, 40 mg caused 49%, 80 mg caused 55%. 

Rosuvastatin 5 mg caused 38%, 10 mg caused 43%, 20mg 

caused 48%, 40 mg caused 53%, 80 mg caused 58%. 

 
Table 4: Average relative reduction in LDL cholesterol 

concentrations 
 

 5 mg 10 mg 20 mg 40 mg 80 mg 

Pravastatin 15% 20% 24% 29% 33% 

Simvastatin 23% 27% 32% 37% 42% 

Atorvastatin 31% 37% 43% 49% 55% 

Rosuvastatin 38% 43% 48% 53% 58% 

Discussion 

 In this systematic review and meta-analysis of adults 

without a history of cognitive dysfunction were reviewed 

and overall, we found that studies were at low to moderate 

risk of bias. The strengths of the present study include clear 

taxonomy effects of statin therapy, use of a priori eligibility 

criteria, focus on objective outcome measures, formal 

assessment of bias, and quantitative synthesis. 

We have outlined the demographics classification based on 

the information from the 41 articles. The average percentage 

of demographics distributions according to the studies and 

the data are calculated by means of average from all the 

studies we included in inclusion criteria. Table 4 showed the 

total population from revised article shows that males were 

56.2% and female were 43.8% had effects on cognition 

level due to statin therapy. Table 3 summarized the age wise 

cognition impairment and pointed out the age group from 

61-70 years showed the highest impairment of 185% 

followed by 51-60 years showed 165% followed by 71-80 

years showed 161%.  

We considered all statins together as a class effect; although 

another review found no difference in the prevention of 

dementia by lipophilicity, there is a paucity of head-to-head 

comparisons between lipophilic and hydrophilic statins. We 

cannot exclude differential effects of a particular statin on 

cognition in this review. Moreover, we focused on adults 

without a history of cognitive dysfunction; it is uncertain 

how the results might apply to those with baseline cognitive 

dysfunction or other patient subgroups. This pooled result 
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must be interpreted cautiously given the heterogeneity in 

study design, exposure, outcome, and comparability.  

 

Conclusion 

The results of the available studies are most consistent with 

no significant short-term cognitive detriments associated 

with statin therapy in patients without baseline cognitive 

dysfunction, whereas long-term data suggest a beneficial 

role in the prevention of dementia. Given these findings, it's 

debatable whether the FDA's class warning about statins' 

potential cognitive side effects is still necessary.  

Future post-marketing surveillance efforts should 

concentrate on a critical analysis of re-challenge effects, as 

well as factors not addressed in statin clinical trials, such as 

excessively high dosage and adherence to guidelines. At this 

time, patients and doctors can rest easy about concerns 

about statin therapy's neurocognitive effects, and the 

evidence does not support a change in practice guidelines. 

Future studies looking into statins and cognition should use 

a clear taxonomy, establish protocols, and focus on 

objective outcome measures, as proposed in this study.  
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