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ABSTRACT

Objective: To compare the effects of Pitavastatin on Insulin Resistance in patients with type 2 diabetes mellitus
with hypercholesterolemia who were previously being treated with Atorvastatin.

Study Design: Prospective, comparative cross-sectional study.

Place and Duration of Study: Combined Military Hospital Sialkot, from Sep 2018 to Dec 2018.

Methodology: Our study was a prospective, comparative cross-sectional study, formulated to evaluate the effects
of statins on Insulin resistance. A total of 52 patients of Diabetes Mellitus and Hypercholesterolemia who were
previously treated with Atorvastatin for at least 12 weeks were enrolled for the study carried out for 3 months.
Serum lipid profiles and blood samples were obtained after overnight fast. Insulin resistance was calculated at the
start of study for atorvastatin and after 3 months of shifting to Pitavastatin.

Results: At initiation of the study no statistically significant differences were found in the baseline BMI, HDL-C,
triglycerides or HbAlc. Homeostatic Model Assessment of Insulin Resistance (HOMA_IR) was employed to
calculate Insulin resistance at the start of study and after 3 months of shifting to Pitavastatin. There was a
significant reduction in Insulin resistance (p=0.031) after three months of shifting the patient from Atorvastatin to
Pitavastatin.

Conclusion: Pitavastatin treatment in comparison to Atorvastatin had statistically significant reduction in Insulin

resistance in patients with type 2 Diabetes Mellitus.
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INTRODUCTION

It is an established fact that coronary heart
disease is one of the main concerns of all patients
of type 2 diabetes mellitus and a number of risk
factors have a profound effect on the disease
progression and the incidence of complication in
these patients. Low density lipoprotein (LDL)
cholesterol is the most significant modifiable risk
factor of the cardiac mortality in patients with
type 2 diabetes mellitus!. Statins are frequently
used worldwide and have established role in
preventing cardiovascular events. Atorvastatin
when used as a lipid lowering agent significantly
reduces the cardiac mortality in patients with
type 2 diabetes2?®. The relatively newstatin, Pita-
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vastatin having a complex molecule (figure). It
is partially neutralized by cytochrome P450
isoenzymes, and has a LDL cholesterol-lowering
effect that is quite similar to Atorvastatin?, but
has a potential to increase HDL-C levelss. As
statins are frequently administered todiabetics
with deranged lipid levels the effect of statins
on glucose metabolism in patients with type 2
diabetes is an issue of major interest. It was quite
alarming when in various trials a deleterious
effect on glucose metabolism was highlighted
with atorvastatin and simvastatin®’. Although
research is still ongoing it has been documented
that Pitavastatin reduces the onset of diabetes
in patients with impaired glucose tolerances”.
M.J. Chapman reported that Pitavastatin has a
positive effect on glycemic control evident by
stable levels of glycated hemoglobin and insulin

5393



Effects of Pitavastatin on Insulin Resistance in Patients

in diabetic patients'0. It is evident with these con-
flicting reports that different statins must have
different effect on risks of diabetes and glycemic
levels. Therefore the effect of Pitavastatin on glu-
cose metabolism remains controversial due to the
conflicting data. Initially a few reports revealed
that statin treatments was associated with insu-
lin resistance culminating as a potential risk of
developing new onset diabetes!’. A recent meta
analysis of mega-scale randomized control trials
on Pitavastatin was analyzed but deteriorating
effects on glucose metabolism and diabetes onset
were not seen'2. A large number of patients with
Diabetes Mellitus have associated hypercholes-
teremia making them more susceptible to cardio-
vascular adverse events. Both hypercholesterole-
mia and type 2 diabetes are associated with the
onset of cardiovascular events, the information
that insulin-resistance is aggravated and the
onset of diabetes is accelerated with statin treat-
ment was alarming and an urgent need to reas-
sess the safety of statins was required. Current
data does not provide a clear explanation of the
role of statins on glycemic parameters. There is
some evidence that Pravastatin and Pitavastatin
are the two statins least associated with wors-
ening insulin resistance. However, a proven exp-
lanation and complete association between statins
and diabetes mellitus risk has not yet been
clarified.

In our setup no studies have been carried out
to evaluate the effect of Pitavastatin on glycemic
levels let alone to compare its effects on glucose
metabolism with Atorvastatin. Similarly no com-
parison has been drawn between the use of
Pitavastatin and Atorvastatin in patients with
diabetes mellitus with raised cholesterol levels.
Furthermore there is no published data to com-
pare the different statins regarding their effect on
Insulin resistance in patients of diabetes mellitus.
To complicate the issue a large number of statins
are available in the market with a large range of
therapeutic dosage and are being used exten-
sively.

With this background and considering the
paucity of data in our population regarding this
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important issue we decided to formulate this
study. The present study aimed at evaluating the
effect of Pitavastatin on Insulin resistance in
patients with type 2 diabetes who were being
previously treated with Atorvastatin.

METHODOLOGY

Combined Military Hospital Sialkot is a 600
bedded hospital and patients with Diabetes
Mellitus and hypercholesterolemia occupy the
main chunk of medical outpatient load. Our
study was a prospective, comparative cross-
sectional study, formulated to evaluate the effects
of statins on Insulin resistance. A total of 52
patients of diabetes mellitus and Hypercholes-
terolemia who were previously being treated
with Atorvastatin for at least 12 weeks were
enrolled for the study carried out for 3 months
(from 15 September 2018 to 15 December 2018)
at Combined Military Hospital, Sialkot. We
excluded patients with type 1 diabetes mellitus,
those with deranged hepatic and liver functions
and those who were Insulin dependent. During
the study period all patients had interactive
counseling with regard to lifestyle modifications
and a detailed proforma was filled from each
patient covering the necessary variables. Data
was expressed as means * standard deviation
for continuous variables and as frequencies for
categorical variables using SPSS version 25 (IBM
SPSS Inc., Chicago, IL, USA). Serum lipid profiles
and Blood Samples were obtained after overnight
fast. Blood sugar fasting, Insulin levels and Lipid
profile were analyzed at SELECTRA (ELI TECH
Netherland). Insulin resistance was calculated by
Homeostatic Model Assessment of Insulin Resis-
tance (HOMA_IR) 13 at the start of study and
after 3 months of shifting to Pitavastatin. All
statistical analysis was carried out in an unbiased
and professional environment using SPSS soft-
ware version 25 (IBM SPSS Inc., Chicago, IL,
USA). Special laboratory staff was utilized for
ensuring a chain of sample collection from the
out patients or the wards and collaboration was
established between the patients undergoing the
study and the laboratory to facilitate the process
of investigations and data collection. No financial
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or administrative services from any pharmaceu-
tical source were utilized for sample collection,
investigations, data collection or their interpre-
tation to obtain reliable and efficient results.
Similarly strict privacy and confidentiality was
ensured at all levels till the completion of results.

RESULTS

At initiation of the study, No statistically
significant differences were found in the baseline
BMI, HDL-C, triglycerides or HbAlc. There was
a statistically significant difference in age and

Figure: Pitavastatin molecule.

duration of diabetes among the patients at
enrolment (table-I).

The p-values were calculated by the Kruskal-
Wallis test except for gender. Patients who conti-
nued atorvastatin / Pitavastatin treatment; BMI,
body mass index; HbAlc, glycated hemoglobin;
HDL-C, high density lipoprotein cholesterol;
LDL-C, low density lipoprotein cholesterol; TC,
total cholesterol.

The primary data including all blood levels
were documented on individual specimen pro-
forma and the serial results were endorsed after 3
months of atrovastatin treatment and then after
12 weeks of Pitavastatin medication. At the same
time data was also entered in separate flow charts
for documentation and comparison. Homeostatic
Model Assessment of Insulin Resistance (HOMA
_IR) was employed to calculate Insulin resistance
at the start of study for atrovastatin and after 3
months of shifting to Pitavastatin. There was a
significant reduction in Insulin resistance (p=
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0.031) after three months of shifting the patient
from Atorvastatin to Pitavastatin, (table-II).

There was a statistically significant reduction
in Insulin resistance in patients with type 2
diabetes mellitus after treatment with Pitavas-
tatin in comparison to Atorvastatin.

There was no association between the
reduction of insulin resistance and reduction of

Table-I: Comparison of baseline Demographics

and lab investigations amongst Atrovastatin
group and Pitavastatin group.
Variables p-value
Age (years) 0.003
Duration of diabetes (years) 0.052
Gender (male) 0.432
BM]I, baseline (kg/m?) 0.672
BM]I, at 3 months (kg/m?) 0.454
Creatinine (mg/dL) 0.007
ALT (U/L) 0.455
Baseline TC (mg/dL) 0.664
Baseline LDL-C (mg/dL) 0.001
Baseline TG (mg/dL) 0.634
Baseline HDL-C (mg/dL) 0.088
Baseline HbAlc (%) 0.745
Table-II: Comparison of insulin resistance 03
monthspost atrovsatatin and pitavastatin.
SE p-
Mean | SD Mean | value

03 Months post | 4 (43| 5416 | 0.0758
Atrovastatin
03 Months post 0.031

. . 1.578 | 0.4505 | 0.0631
Pitavastatin

LDL cholesterol. No serious adverse effects were
observed in all the study patients.

DISCUSSION

Diabetes mellitus is a metabolic disease with
deleterious effects on coronary vascular system
leading to many of its complications. Various
studies have shown that patients with diabetes
mellitus have accelerated atherosclerotic vascular
disease, and its understanding has resulted in
new diagnostic and therapeutic approaches. In
recent years it was highlighted that lipid changes
may not only be a result of impaired glucose
metabolism but may also be a causative factor.
Well controlled lipid level sare essential in the
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prevention of diabetic complications so effective
statin therapy should be beneficial in diabetics
with dyslipidemia. In the past three decades,
there has been new insight in the pathophysio-
logy of unstable atherosclerotic plaques leading
to a better awareness regarding acute coronary
event. The significance of clotting cascade, lipid
disorders, inflammation and their interplay has
been researched at micro-levels, resulting in new
diagnostic and therapeutic strategies for treat-
ment of patients with acute coronary syndrome.
Arai H, et al showed that early aggressive LDL
cholesterol treatment yielded reduction of coro-
nary atherosclerotic burden in diabetic patients
with acute cardiac event!4. Pitavastatin, an agent
developed in Japan, was primarily used in Asian
countries, and its usage has gradually spread
over the globe. Although Atorvastatin and Pita-
vastatin have similar efficacy for managing lipid
disorders!516. Pitavastatin has shown to reduce
LDL-C and increase HDL-C in patients. Atorvas-
tatin on the other hand has shown to only reduce
LDL-C levels, but not had any effect on HDL-C in
patients with diabetes mellitus!”. Various studies
have explored the effects of Pitavastatin on glu-
cose metabolism compared with other statins, but
the results so far were statistically insignificant?s.
There is direct evidence that the beneficial effect
of Pitavastatin on glucose metabolism is indepen-
dent of its lipid reduction ability and can be
helpful to the type 2 diabetic patients on statin
therapy. Several pathological mechanisms have
been postulated to explain the potential risk of
diabetes in patients receiving statins. The Beta
cell inflammation due to statin-induced inhibition
of cholesterol synthesis finally results in apopto-
sis and death of the Beta cell and decreased Insu-
lin secretion!. Insulin resistance is also attribut-
able to many other factors including inhibitory
effect of statins on hydroxymethylglutaryl - CoA
reductase, isoprenoid synthesis, calcium (Ca2*)
release, glucose transport and calcium mediated
pancreatic insulin secretion?. It has been postu-
lated that lipophilic and hydrophilic statins may
have different effects on glucose metabolism?!.
PROVE-IT TIMI 22 trial revealed that although
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Atorvastatin and Pravastatin were both associa-
ted with a small increase in HbAlc, Atorvastatin
exhibited significant increase in the risk for deve-
loping diabetes mellitus?2. Studies comparing the
efficacy of Pitavastatin with Atorvastatin in type
2 diabetic patients showed equal potential of
LDL-C reduction, but contrary to Atorvastatin,
Pitavastatin had no significant effect on glucose
metabolism?3.

In a 5 years retrospective comparison of
Atorvastatin, Pravastatin and Pitavastatin on
glycemic control in patients with type 2 diabetes
(LIVES) with hypercholesterolemia Pitavastatin
showed significant reduction in HbAlc?*. Simi-
larly in a relatively recent study, patients with
dyslipidemia were given Pitavastatin and there
were no significant changes in glucose metabo-
lism in 3 months?>. A similar trial of Pitavastatin
and Pravastatin on patients with the metabolic
syndrome who had multiple additive risk factors
for diabetes also had no effect on glucose metabo-
lism over 6 months in. In the line of this prece-
dence our study revealed that patients of diabetes
mellitus with hypercholesteremia when shifted
from Atorvastatin to Pitavastatin there was signi-
ficant reduction of Insulin resistance. The present
study identified that patients with diabetes melli-
tus had reduction in insulin resistance with Pita-
vastatin treatment in comparison to Atorvastatin.
In addition to that the present study also exhibi-
ted that the documented changes in HbAlc did
not correlate with changes in other variables like
LDL cholesterol, age, BMI, and HDL-C; as there
were no differences in their levels between Pita-
vastatin and Atorvastatin treated groups. Pitavas-
tatin had a favorable effect on glucose metabo-
lism which was not linked to variations in choles-
terol levels between Pitavastatin and Atorvastatin
therapy. This not only justifies the preference of
Pitavastatin over the other statins in patients of
Diabetes with Hypercholesterolemia but indirec-
tly proves the superiority of Pitavastatin on other
statins in patients predisposed to diabetes melli-
tus. Therefore it is in order to state that multicen-
ter randomized trials are required to have a
comparison of Pitavastatin with other statins in

5396



Effects of Pitavastatin on Insulin Resistance in Patients

the community of patients with diabetes mellitus
and hypercholesteremia. If the findings confirm
the superiority of Pitavastatin over other statins
regarding glycemic control then a change of
trend of statin therapy is required for immaculate
management of type 2 diabetic patients.

LIMITATION OF STUDY

The limitations of the present study were a
relatively short study period, and the lack of
correlation with pancreatic function and associa-
tion with insulin levels / resistance. Further multi
centertrials with a larger study population are
required to establish the effects of Pitavastatin
treatment for a longer duration of time. A lot of
diabetic patients are being managed with Insulin
and the beneficial effects of Pitavastatin have not
been studied in this vast group.

CONCLUSION

Pitavastatin treatmentin comparison to Ator-
vastatin had statistically significant reduction in
Insulin resistance in patients with type 2 Diabetes
mellitus.

The risk of new-onset diabetes varies subs-
tantially among various clinical trials evaluating
the efficacy and safety of statins; with only
JUPITER and PROSPER trials exhibiting statisti-
cally significant increases in the potential for type
2 diabetes. There is ample evidence that patients
predisposed to diabetes mellitus have significant
risk of developing type 2 diabetes mellitus with
statin therapy. At the moment statins are now
used with the corollary that this increased risk
for diabetes is outweighed by the cardiovascular
risk reduction. However with the current data
pour-ing in it is required that a preference pattern
among various statins should be formulated ba-
sed on weighing the risks and benefits for indivi-
dualizing the treatment plan for each patient.
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