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ABSTRACT
Objective: This systematic review was aimed to establish the safety and efficacy outcomes of statins in diabetes mellitus.
Methods: Literature review and identification and screening were done according to PRISMA guidelines. Data collected 

from various articles like PUBMED, WILEY LIBRARY, SCIENCE DIRECT, LANCET, AAPS, SCOPUS, etc.
Results: statins have proved the most common safe and efficient medications to treat familial hyperlipidemia besides their 

minimal side effects. Various risk factors have been linked to statins and new onset diabetes (NOD). The study reveals the 
remarkable correlation between diabetes type 2, and statins showed significant dose related and duration mild to moderate risk 
of NOD. Meta-analyses of randomized controlled trials (RCTs) reveals a mild to moderate risk of NOD with statin therapy, 
while observational studies indicate a more significant association between statins and onset of diabetes. Besides the lipid lower-
ing positive effects of statins in CVD and FH patients, high potency, chronic administration of some individual classes statins 
like atorvastatin, simvastatin progresses the new onset diabetes in specific individuals with underlying risk factors that leads to 
new onset diabetes.

Conclusion: In order to provide conclusiveness between the positive and negative effects of statins, further studies must con-
duct on large population with different ethnic groups, and hyperglycemic effects of statins can overcome by lifestyle changes, 
regular exercise, and diet.
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INTRODUCTION

Hyperlipidemia is an acknowledged risk factor for cardiovascular 
diseases1). Hyperlipidemia progresses to congestive heart failure (CHF); 
it tends to be avoided by way of life changes and proceeded with statin 
treatment. Be that as it may, poor adherence to these medications 
restrains their valuable impacts; their beneficial effects; adherence is 
one of the significant variables connected with pharmacological treat-
ment, including statins. Holdup of statins prompts major cardiovascular 
results; reports expressed that the same number of as 60% of patients 
are suspended after the initial a half year of commencement of statin 
treatment in Kuwait. The principle determinants of poor statin adher-
ence are absence of instruction, poor trust on doctor, antagonistic 
impacts, lack of communication between patient and provider, random-
ized controlled trails states that providing comprehensive knowledge 
about statins increases continuous administration of statins, adherence 
statins and likely hood of reaching targets2). In fact, Number of patients 
suffering with hyperlipidemia in Japan was estimated approximately 1.9 
million in the year of 2011. Statins are extensively administered for 
essential and optional anticipation of cardiovascular sicknesses and have 
a decent security profile, however uncommon unfriendly responses, for 
example, liver brokenness and rhabdomyolysis. Ongoing examinations 
uncovered that the utilization of statins is related with an expanded dan-
ger of new-beginning diabetes. As with hyperlipidemia, diabetes is one 
of the well-known risk factors for cardiovascular diseases, and hence 
the drugs treat hyperlipidemia increases the risk of new onset diabetes, 

so statins may diminish the effect of reducing the risk of cardiovascular 
diseases1). Statins [3-hydroxy-3-methylglutaryl coenzyme A reductase 
(HMG CoA) inhibitors] are suggested as the treatment of first decision 
for the executives of hypercholesterolemia and consolidated hyperlipid-
emia by European rules for cardiovascular ailment (CVD) aversion and 
lipid management. The intensity of these specialists in lowering-choles-
terol (LDL-C), a causative in the pathophysiology of atherosclerosis, 
and in avoiding both primary as well as repetitive cardiovascular signs 
(with or without type 2 diabetes), is undeniable. The positive effects of 
statins on wellbeing are thought to stretch out past their cholesterol 
bringing down properties. Such good impacts on fundamental aggrava-
tion, endothelial capacity and oxidative pressure, significant compo-
nents associated with the etiology of cardiovascular maladies. These 
impacts may be dared to diminish the danger of diabetes; rather, numer-
ous confirmations recommend that the organization of statins may 
improve the danger of type 2 diabetes movements. A meta-investiga-
tions study announced this perception, in view of randomized clinical 
preliminaries of lipid-bringing down properties of statins have affirmed 
this impact, and demonstrate that statin treatment is related with a slight 
increment, almost 10%-12%, in the danger of diabetes frequency con-
trasted and fake treatment, yet all such examinations didn’t demonstrate 
increments in diabetes risk4).

Statins reduce low-density lipoprotein-cholesterol (LDL-C) and 
reduces cardiovascular (CV) events are nearing the 30-year mark. These 
drugs have an acceptable safety profile and are the proper medicines for 
treating most types of dyslipidemia. The significant finding is increased 
incidence rates of new onset diabetes mellitus (NOD) among rosuvasta-

   C   2020 Japan Health Sciences University
             & Japan International Cultural Exchange Foundation



Hoda A.A.T. et al.682

tin administering individuals, with the 2008 publication of the 
Justification for the Use of Statins in Primary Prevention: An 
Intervention Trial Evaluating Rosuvastatin (JUPITER) study, supporting 
a small association between statins and type 2 diabetes mellitus (DM). 
The principle determinants of poor statin adherence are absence of 
instruction, poor trust on doctor, antagonistic impacts in 2012 stating an 
association with statin therapy and reports of elevated hemoglobin A1c 
(HbA1c) and propodeal serum glucose, and an increased risk of NOD in 
patients already at risk for DM, respectively. Both agencies emphasized 
the risk vs. benefit ratio highly favoring statin use. The relation between 
rosuvastatin and NOD mystify many in the medical community. Prior 
data from smaller studies exploring statins and glucose impairment pro-
duced complex mixed results. Moreover, an analysis of the West of 
Scotland Coronary Prevention Study (WOSCOPS) supposed that statins 
might even protect against DM, but this was later refuted5).

Familial Hypercholesterolemia (FH) is one of the basic hereditary 
issues, influencing one in each 300-500 individuals in the all-inclusive 
community. It is predominately because of changes in the qualities 
express low-thickness lipoprotein receptors (LDLR) and once in a while 
by transformations in the apolipoprotein B (apo B) and Proprotein con-
vertase-subtilisin/kexin type 9 (PCSK9) qualities, advances ascend in 
plasma LDL-cholesterol (LDL-C) levels, which further prompts untime-
ly atherosclerosis. Untreated FH patients have decrease in a normal 
future time of 20-30 years in correlation with the overall public. 
Untreated patients with FH have a normal decrease in future time of 

20-30 years in correlation with the all-inclusive community. Statins 
have been reliably utilized in wide range of people because of their car-
diovascular advantages. These are the primary line drugs for treating 
FH, ongoing discoveries proposing that they adequately decrease the 
danger of coronary vein infection in such patients. Since patients with 
FH are at high cardiovascular hazard, they as a rule need high strong 
statins with or without ezetimibe, or different medications, to arrive at 
targets LDL-C levels as low as ≤ 70 mg/dL, however this is hard to get 
in present day clinical practice. In spite of the fact that statins are shel-
tered, late examinations have uncovered that they can build the danger 
of creating T2DM. The hazard for statin-related diabetes can be founded 
on numerous components, including age, prior diabetic hazard, and type 
and intensity of statin. A few cell components, essentially including 
modification in pancreatic islet β-cell work, have been proposed for the 
diabetogenic impacts of statins6).

Medications having both hypolipidemic and hypoglycemic impacts 
will be better specialists and are required for ideal glycemic control 
alongside lipid profile control. Statins are normally sheltered in liver ail-
ment patients and there is no proof liver damage with statins use in 
patients experiencing interminable liver sickness, likewise nonalcoholic 
greasy liver ailment (NAFLD)7).

Irreversible vision loss happens due to diabetic retinopathy that is 
one of the most well-known microvascular difficulties in diabetes. This 
discovery gave significant proof that concentrated control of plasma 
lipid levels at beginning period of DR potentially represented a novel 

Table 1. Characteristics of included Studies
Reference no. Design of study Participant no. Author, year Conclusion

12 Randomized study 5963 patients with diabetic Nor Razida Razali,  ●	 Benefit of statin in reducing risk of cardiovascular disease.
   et. al.,2018 

6 Analysis and cross- 2558 patient Francisco Fuentes,  ●	 High cardiovascular danger that need long lasting treatment 
 sectional view  et. al., 2015 with high portion therapy.
    ●	 Statins do not build the danger of T2DM.

5 Randomized  17,802 James M. Backes,  ●	 Advantage of statin therapy exceeds the danger of glycemic 
 controlled trials   PharmD, et. al.,  impairment, particularly among patients with high CV risk.
 and observational   2016 
 studies

3 Randomized  Not available Francos Mach.  ●	 Statin safety profile by showing low side effect
 controlled trial  et. al., 2018 ●	 Cardiovascular advantage of statin treatment far exceeds the 
    danger of antagonist impacts.

1 Retrospective  3674 patients started with  Tsugumichi Sato,  ●	 Risk of new onset of diabetic is related to statin.
 cohort study statin therapy. et. al.,2017 

13 Retrospective  7064 Victoria A., 2019 ●	 Statin and glycemic control relationship.
 cohort study   

4 Randomized  7020 Jill P Crandall., 2019 ●	 Three-treatment group of individuals with high hazard for 
 clinical trial   diabetes indicated larger rate of diabetes with statin treatment.

11 Randomized,  7020 N Engl JMed., 2015 ●	 In comparison with placebo. Patients with type 2 diabetes that 
 double-blind,    got empagliflozin are at high risk for cardiovascular events.
 placebo-controlled 
 trial

2 Cross sectional  200 S. Karger AG, Basel,  ●	 The results showed a converse connection transport between 
 study  2016  statin adherence and CHD chance profile.

7 Cross sectional  346 Fabio Nascimbeni,  ●	 Diabetes is diversely associated with NAFLD histology.
 study  2015 
    ●	 Statin use is contrarily connected, while insulin and 
    sulfonylureas are emphatically related with NASH and SF.

10 Cross sectional  312 Pak J Med Sci, 2018 ●	 Statin use and levels of vitamin D in a hospital-based Pakistani 
 study   population having type 2 DM patients.

8 Systematic review 13 454 Rui Shi, 2018 ●	 In DR patients, lipid bringing down operators shows a 
    defensive impact on DR movement and may be related with dimin- 
    ished hazard in the improvement of DME.

	 	 	 	 ●	 However, lipid-bringing down specialists have no consequences  
    for vision misfortune and hard exudates irritation
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therapeutic strategy for postponing DR development8). Statin treatment 
shows critical decrease in major vascular events, regardless of age.

There is no complete proof of advantage in the essential avoidance 
setting among patients aged more than 75 years, yet some proof sup-
ports the utilization of statin treatment in old aged people have impres-
sively expanded danger of occlusive vascular events9). Inadequacy of 
nutrient D is one of the most widely recognized worldwide medical 
issues particularly it is high in south Asian populaces including India 
and Pakistan, a few investigations have demonstrated that critical incre-
ment in serum levels of nutrient D metabolite (25-hydroxy nutrient D)10). 
A enormous number of information gave a smidgen of proof that Statins 
help in decreasing the danger of cardiovascular in diabetic patients. 
Moreover, there is not enough examination and data directed identified 
with the utilization of statin tranquilizes by diabetic mellitus patients. In 
this examination a foundational study was directed to explain the dis-
cussion by giving proof on the viability and wellbeing of statins tran-
quilizes in tolerant with diabetes mellitus type 2.

METHODS

Various databases were searched for systemic review. Several sets 
of data were collected and classified in a table 1, which later was put 
together and plotted via PRISMA guideline described in Figure 1.

Search subjects
Review of literature searched for this study on the bases of criteria 

required as etiology, pathogenesis, risk factors and complications of 
hyperlipidemia, pharmacological therapy to treat hyperlipidemia, statins 
as the primary and most commonly used drugs to treat hyperlipidemia, 
mechanisms of action and adverse effects of statins, risk factors and 
pathogenesis of type 2 diabetes, and correlation between chronic admin-
istration of statins, onset and progress of type 2 diabetes mellitus and 
effective agents to treat both hyperlipidemia and type 2 diabetes compli-
cations. Besides, evidence shows that cholesterol-lowering medications 
improves cardiovascular consequences with no complication on the 
lipid profile. Statins are the most frequently used therapy in-patient with 
the diabetic disease.

Search eligibility
The review mainly focused search and collect the information from 

the articles have met the eligibility criteria, such as they must have pub-
lished in the year of 2015 and after, all the articles must be published in 
English language only. We have gone through various systemic reviews 
and meta-analysis and cross sectional study research papers which illus-
trates the effects of statins on the progression of type 2 diabetes mellitus 
while treating hyperlipidemia patients, our research is primarily focused 
on the statins and type 2 diabetes progression, but it is extended to the 
other complications of statins as well as type 2 diabetes.

Search keywords
Hyperlipidemia, statins, type 2 diabetes mellitus, diabetic retinopa-

thy, LDL, VLDL(HMG)-coenzyme A, CVD and familial hypercholes-
terolemia (FH), risk factor of statin, side effect of statin, safety profile 
of statin and diabetic.

Primary research
Various databases were collected in this study for systemic review 

such as: Google and yahoo search engines, various databases, nature 
reviews, Elsevier journals, science direct, open J gate, individual journal 
websites like Google Scholar, PubMed, Research Gate, medical princi-
ples and practice, Wiley Online Library, current research in diabetes and 
obesity, British medical journal, European society of cardiology, 
Brazilian journal of pharmaceutical sciences, international journal of 
cardiology, etc. were used for primary search.

Secondary research
Once completion of the above-mentioned primary research, second-

ary research was done by using the reference articles as a source of 
study, that were mentioned in the primary research. Primary research 
articles screening was done by focusing search on the article titles and 
abstracts. Eligible, Selected articles through the primary screening were 
considered and included in the research and analysis of the current study 
stating the effects of statins in the progression of type 2 diabetes.

Quality Assessment
All of the articles included in this study were assessed using 

PRISMA evaluation tool in order to check the quality of the article. 
Table 1 depicts the studies included in the report that is based on the 
findings to unmeasured confounding and bias.

RESULTS  AND  DISCUSSION

In this present study total of 15 articles met the before mentioned 
eligibility criteria and selected for study analysis (Table 1). Out of 15 
research papers, 2 papers clearly revealed significant effects statins in 
the onset and progression of type 2 diabetes in their conclusions, but 
remaining 3 articles stated that there is no direct effects of statins on 
type 2 diabetes, but particular class of statins, duration and intensity of 
dose administration, existence of prediabetes and risk factors of diabetes 
indirectly involved in the progression of hyperglycemia in type 2 diabe-
tes. 7 studies showed the beneficial effects of statins in the treatment of 
hyperlipidemia, but they do not have any direct harmful effects in dia-
betic patients, whereas they have showed some beneficial effects. 
Finally, the remaining 2 research articles do not have any association 
with diabetes. Statins positive association with onset of diabetes or 
accelerates hyperglycemic effects

Based on summary of findings and conclusion obtained from differ-
ent research papers1,5,12,14,15) mentioned in the Table 3.

Risk factors of new onset diabetes (NOD)
Various risk factors have been linked to statins and new onset diabe-

tes (NOD) is HbA1c and fasting blood glucose body mass index, blood 
pressure, LDL, VLDL, triglycerides uric acid, urinary glucose (Table 2). 
The genetic susceptibility to insulin as well as genetic differences in sta-
tin pharmacokinetics and pharmacodynamics, resistance among Asian 
populations likely play key role. Other potential risk factors for sta-
tin-associated DM include family history of DM patients and those with 
chronic administration of statins. Yet various risk factors have not been 
addressed such as weight, family history, or ethnicity.to the incidence of 

Table 2 - comparative of simvastatin treatment with the risk of new-onset diabetes with simvastatin use.12
Name of the study Number of Subjects Mean follow-up  Dose Relative risk of New Onset diabetes (95% CI)
  time in years

Protection Study of heart Diabetes patients 5, 963 4.6 years Randomized hospitalized  Simvastatin treatment vs. placebo treatment 1.14 
   patients (0.98-1.33)
   Receiving either 
   simvastatin 40 mg/day
   or placebo

Viability of Reduction  No patients with history  6.7 years Randomized to take  High dose in comparison with   low dose 1.07 (0.95-1.19)
study in Cholesterol and  of myocardial infarction   either simvastatin 20 mg 
Homocysteine 12, 064  or simvastatin 80 mg



Hoda A.A.T. et al.684

NOD5). In patients with circulatory strain decrease in type 2 diabetes has 
most prominent cardiovascular advantage of all hazard factors.

For example, in the UK, Prospective Study uncovered, mean dimin-
ishing of 10 mm Hg in systolic blood pressure and 5 mm Hg in diastolic 
blood pressure related to a 32% reduction in the dander of diabetes 
related death11). Below table 2, clarifies randomized controlled trials on 
large populations indicating critical increase in the relative risk of new 
onset diabetes with the administration of simvastatin.

Statins mechanisms on glucose metabolism:
Possible mechanisms of affects glucose metabolism statins have 

identified by in vitro examinations. These include the inhibition of insu-
lin secretion, by reducing glucose transporter GLUT2 movement, reduc-
ing ATP production, blocking L-type Ca2+ channels and diminishing 
cytosolic Ca2+ strengths. A few discoveries have announced that sim-
vastatin may impede glucose digestion though others revealed no 
impact or increment in glucose metabolism12).

In addition, Statin is the most frequently therapy in patient with dia-
betic disease. Besides, discussing articles help to provide the best opti-
mal therapeutic management to be used in patient with dyslipidemia and 
diabetic type 2 mellitus.

A retrospective cohort study directed on individuals matured some-
where in the range of 20 and 74 years led by utilizing Japanese social 
insurance data determined the use of statins related with a 1.9- to 2.6-
fold increase in the danger of new-beginning diabetes in working age 
population of japan. The new-onset diabetes risk depict higher rate 
potency in statins was higher than that in low potent statins1). Statin 
users have higher predominance of raised HbA1c, furthermore they 
have higher risk of developing NOD. Patients taking statins for long 
time were at high risk of developing NOD13).

A cross-sectional investigation of in excess of 27,000 grownup 

pursed to get information more than 10 years, the information shows the 
presence of numerous hazard factors for diabetes or metabolic disorder 
at baseline in high-chance population, a moderate diabetogenic impact 
of statin treatment may advances from pre-diabetes to diabetes. Thus, 
changes in lifestyle help to delay the progression of diabetes, and should 
be adapted before the use of stain14).

Meta-analyses of randomized controlled trials (RCTs) reveals a 
mild to moderate risk of NOD with statin therapy, while observational 
studies indicate more significant association. Many mechanisms have 
been proposed, but further studies are required to completely understand 
possible causes. The incidence of NOD is related to both the dose and 
potency of the statin and is higher among patients with existing risk fac-
tors for DM. more clinical considerations can be implemented to reduce 
the risk of statin-associated NOD, including screening of individuals 
prior to initiation of statin therapy and taking certain medications that 
have less negative affect on glycemic indices5).

By investigating the impacts of statins on pancreas, liver and diabet-
ic versus non-diabetic patients' HbA1c control and blood glucose. It is 
presumed that statins do not directly affect the beginning of diabetes. Be 
that as it may, explicit statins, for example, atorvastatin affect glucose 
levels everywhere portions due to the adverse effect of this type of drug 
that will effect on glucose level at increased doses, which will prompt 
the beginning of diabetes with preceded with use. Along these lines, 
understanding patient history and statin use adjusts its impact on the 
onset of type II diabetes mellitus15).

CONCLUSION

The literature suggested that there is no significant influence of 
statins on the onset of diabetes. But, specific statins such as atorvastatin, 
rosuvastatin and simvastatin have adverse effects on glucose levels at 
higher dosages, which lead to the onset of diabetes with chronic admin-
istration. Long-term statin treatment is surprisingly protected, demon-
strated critical decrease in major microvascular events with a low risk of 
clinically relevant adverse effects in CVD and familial hyperlipidemia 
(FH) patients, health benefits of statin therapy in patients dominates the 
risk of getting adverse effects. 

PRACTICE  IMPLICATION

Physicians must screen patients with the risk of type 2 diabetes 
before prescribing statins. Overall findings showed statins beneficial 
affects outweighs the incidence of new onset diabetes, this can be over-
come by lifestyle change, regular exercise and diet. To provide conclu-
sive statement to correlational pattern between Statin use and onset of 
diabetes mellitus required further controlled trials among various ethnic 
groups. 
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