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ABSTRACT

Objective: To compare the effectiveness of high dose pitavastatin and intermediate dose pitavastatin combined with
ezetimibe in lowering total cholesterol (TC) in diabetic patients on metformin. Secondary endpoint is to compare
glycosylated hemoglobin (HbA1c) levels after therapy.

Study Design: Observational / comparative study

Place and Duration of Study: This study was conducted at the NMC and PNS Shifa Hospitals from January 2022
to June 2022.

Materials and Methods: Patients diagnosed according to international guidelines were included in the study.
Consultation was conducted by physicians; glycosylated hemoglobin and lipid tests were performed in pathology
labs of the above-mentioned hospitals before and after intervention.

Results: Sample of 50 individuals was divided into two groups of 25 patients. HbAlc and TC levels were assessed
before and after 3 months of therapy. TC was significantly higher in group A compared to group B after treatment
(U =1725, p = 0.006). Mean TC after therapy dropped to 73.7+18 mg/dl, a change of 64.9% in group A and to
60.7+15.6 mg/dl, a 67.83% change in group B. HbAlc was marginally higher in group B compared to group A after
therapy (U = 311, p = 0.981).

Conclusion: Metformin-pitavastatin (2 mg)-ezetimibe lowered TC levels significantly in type Il diabetics compared
to metformin-pitavastatin (4 mg) group. HbAlc dropped considerably in both groups, but the difference was not
statistically significant.
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INTRODUCTION

Dyslipidemia is a common comorbidity in type 1l
diabetics. Elevated lipids lead to systemic diseases that
can be fatal in the long run; most notable of these are
cardiometabolic ~ pathologies,  comprising  32%
cardiovascular diseases' and around 80% metabolic
disorders? Since dyslipidemia can exacerbate insulin

Levels of > 200 mg/dl place the patient at risk of
systemic diseases. Cholesterol levels are considered
normal at < 200 mg/dl, borderline high between 200-
239 mg/dl and high at or above 240 mg/dl. Drugs such
as statins have been credited with lowering lipid levels,
however, dose, severity, length of intervention,
compliance and lifestyle changes can impact occurrence
and recurrence of dyslipidemia. It is important to assess

resistance as well, it is important to monitor the
incidence of advanced disease. Total cholesterol levels
among other parameters are used to assess the risk of
cardiometabolic disease in dyslipidemic patients.
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whether these first line therapies can impact future
cardio-metabolic markers, such as total cholesterol in
diabetics with dyslipidemia. Zhang et al (2021) reported
that metformin affects lipid levels by inhibiting the
production of sterol regulatory element binding protein
and inducing a positive effect on the synthesis of LDL
receptors® Another effect that metformin can induce is
through the activation of AMP kinase that is a major
regulator of blood glucose and lipid levels, however,
the actual way that it accomplishes this is still not
known*®. Whereas, HMG CoA reductase inhibitors
apply a straightforward effect for reduction of
cholesterol through inhibition of conversion of
mavelonic acid to cholesterol®. Pitavastatin is a
comparatively recent statin that has shown a marked
reduction in lipid levels at lower doses and fewer side
effects compared to older, more commonly prescribed
statins. Moroi et al (2020) compared atorvastatin and
pitavastatin in hypercholestrolemic patients and stated
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that no differences were observed in lipid profiles and
side effects at 10mg and 2mg doses respectively,
however, pitavastatin had a more profound effect on the
incidence of cardiovascular disease. Ezetimibe is a lipid
absorption inhibitor that acts by blocking Neiman Pik
C1 Like 1 protein, a transporter that carries cholesterol
from the intestine into the blood stream to be
metabolized; however, it is only used in combination
therapy’. A review by Miao et al (2019) reported eight
studies showed that the statin-ezetimibe combination
lowered the incidence of cardiovascular and
cerebrovascular disease by lowering cholesterol levels
to a greater extent in type Il diabetics compared to
statin monotherapy, however, the studies included
different statins as well as pitavastatin and different
doses including low, intermediate and high doses of all
the statins®. Lee (2020) investigated combination of
pitavastatin 2 mg and 4 mg on the Korean population
with impaired fasting glucose and reported that the
reduction of total cholesterol was higher in the high
dose group®. The objective of this study is to compare
the effectiveness of high dose pitavastatin and
intermediate dose pitavastatin combined with ezetimibe
in lowering TC levels in type Il diabetics on metformin.
The secondary endpoint is to compare HbAlc levels
after therapy.

MATERIALS AND METHODS

This article is based on data collected for a clinical trial.
The investigation was conducted between January 2022
and June 2022. The patients were grouped as follows:
A= Metformin-Pitavastatin 4 mg B= Metformin-
Pitavastatin 2 mg-Ezetimibe. Blood tests were
conducted in PNS Shifa hospital, NMC pathology labs
and parameters were recorded. Lab parameters included
glycosylated hemoglobin (HbAlc), total cholesterol
(TC). Data was collected at initial visit and at three
months follow-up. Drug effects on TC levels were
compared in patients with history of type Il diabetes

and dyslipidemia on metformin. Patients were
diagnosed according to International Diabetes
Federation (IDF) guidelines for type Il diabetes,

HbA1C levels > 6.4% and American Heart Association
(AHA) guidelines for dyslipidemia, total cholesterol
(TC) > 200 mg/dl, Low-density lipoprotein (LDL-C)
>130 mg/dl, high-density lipoprotein cholesterol (HDL-
C) <40 mg/dl, or triglyceride >150 mg/dl or being
under treatment with statins. AHA guide (2018) also
states that adults with diabetes should be started on
intermediate dose statins and as the risk of heart disease
increases, the dose of statins should also be increased**.
The subjects included males and females, aged 25-65
years who signed consent forms. The settings of the
study included Internal Medicine Departments of NMC
hospital and PNS Shifa hospital. The patients were
educated about the importance of the study and were
asked to sign consent forms; those who did were

included in the study. Excluded patients had systemic
comorbidities, were pregnant and lactating, on oral
hypoglycemic medicines except metformin, taking
insulin, older than 65 years, taking calcium channel
blockers, thyroxine or antibiotics, as these drugs are
likely to interact with pitavastatin. Ethical review was
conducted by the institutional ethical review committee;
approval letter no; ERC 85/2021. Drug doses included
Metformin 500 mg BD, Pitavastatin 4 mg OD,
Pitavastatin 2 mg OD and Ezetimibe 10 mg OD.
Statistical Analysis: Data is examined using SPSS
version 23. Normality of distribution is assessed
through Kolmigrov Smirnoff test. Descriptive statistics
are reported as frequencies (%) and mean * standard
deviation. The intragroup evaluation of efficacy is
conducted through Wilcoxon Signed Rank test.
Intergroup comparison is assessed by Mann Whitney U
test. The p-value is considered statistically significant at
< 0.05.

RESULTS

Table 1 shows lab and demographic data. The sample
consisted of 50 people, 25 in each group. The largest
proportion of diabetics with high total cholesterol were
seen in the 46-55 year cluster.

Table No. 1: Demographic and lab characteristics of

the sample
Factor Therapies
Metformin- Metformin-
Pitavastatin Pitavastatin-
(n=25) Ezetimibe
(n=25)
Gender
25 25
n (%) Male 16(64) 12(48)
n (%) Female 9(36) 13(52)
Age (years) | 48.92 +8.96 46 +7.71
HbAlc (%) 7.93+2.26 8.08+1.77
TC (mg/dl) | 209.98+71.93 188.71+43.7
Table No. 2: Wilcoxon Signed Rank Test for
group A.
Param-
eters Pre-therapy Post-therapy | Ties
N Mean Mean N
(%) Ranks | N (%) Ranks | (%)
TC 3(12) | 9.67 21(84) | 12.90 | 1(4)
HbAlc 3(12) | 6.33 20(80) | 12.85 | 2(8)

In 3 people, TC was high after treatment and low before
treatment. In 21 people, TC dropped after therapy. In 1
patient TC did not change after treatment (z = -3.457,
p = 0.001).

In 3 people, HbAlc was high after therapy and low
before therapy. In 20 people, HbAlc dropped after
therapy. In 2 patients HbAlc did not change after
treatment (z= -3.628, p < 0.001).
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Table No. 3: Wilcoxon Signed Rank Test for

group B.
Param-
eters Pre-therapy Post-therapy | Ties
N Mean Mean | N
(%) Ranks | N (%) Ranks | (%)
TC 1(4) | 10.00 | 24(96) | 13.13 | 0(0)
HbAlc [ 5(20) | 850 | 19(76) | 1355 | 1(4)

In 1 patient, TC was high after treatment and low
before treatment. In 24 people, TC dropped after
therapy. There were no ties after treatment in this group
(z=-4.103, p < 0.001).

In 5 people, HbAlc was high after therapy and low
before therapy. In 19 people, HbAlc dropped after
therapy. In 1 patient HbAlc did not change after
treatment (z=-3.072, p = 0.002).

Table No. 4: Mann Whitney U test

August, 2023

Mean | Sum of
Parameters|] Group Rank | Ranks
A 31.10 | 777.50
Post- TC B
therapy 19.90 | 497.50
HbAlc A 25.44 |636.00
B 25.56 | 639.00

Table 4 shows that mean TC after therapy dropped to
73.7+18 mg/dl, a change of 64.9% in group A and to
60.7+15.6 mg/dl, a 67.83% change in group B. HbAlc
was marginally higher in group B compared to group A
after therapy (U = 311, p = 0.981). TC was significantly
higher in group A compared to group B after treatment
(U =1725, p =0.006).

DISCUSSION

Metabolic diseases, such as type Il diabetes can lead to
a myriad of health issues, including dyslipidemia that
cause conditions of the heart, liver and kidneys.
Therefore, researchers should keep investigating useful
combinations of drugs in this group. Total cholesterol
levels are used to predict the occurrence of
cardiometabolic issues and the present study has
utilized this parameter along with glycosylated
hemoglobin to assess the efficacy of therapies in
patients with diabetes and dyslipidemia.

The present study showed that metformin-pitavastatin
(4mg) combination reduced TC in a considerable
proportion of type Il diabetics. Metformin-pitavastatin
(2mg)-ezetimibe combination lowered TC levels in a
higher percentage of the sample. Both therapies brought
about change and lowered the risk of cardiometabolic
disease in a significant number of patients, with the
metformin-pitavastatin (2mg)-ezetimibe group
displaying more positive results and the intergroup
difference between the therapies was statistically
significant. Both combinations also reduced HbAlc
significantly, however neither of the combinations was
superior to the other in case of blood glucose levels.

A double blind, multi-center trial was conducted in
Japan that included division of 293 people with high
cholesterol levels into four groups; one group was given
2 mg pitavastatin, the second group was given 4 mg
pitavastatin, the third group was given 2 mg pitavastatin
and 10 mg ezetimibe and the fourth group was given 4
mg pitavastatin and 10 mg ezetimibe. The drugs were
taken once daily by the groups for three months. The
investigators concluded that combination therapies
lowered TC and other lipid parameters extensively as
compared to groups that were prescribed only
pitavastatin’®, Similar results were seen in our study.
Sahebkar et al (2021) conducted a review of the effects
of pitavastatin on patients with hypercholesterolemia
and concluded that pitavastatin is the safest statin that
lowers total cholesterol and triglycerides considerably
and has few side effects!! as was discovered in our
study. A cross over trial conducted in Pakistan included
103  patients with  diabetes type Il  and
hypercholesterolemia. All patients were treated with
atorvastatin for three months, then 52 were switched to
pitavastatin and the rest were continued on atorvastatin.
This study showed that 2 mg pitavastatin lowered
HbAlc significantly compared to 10 mg atorvastatin,
however TC dropped to almost the same extent in both
groups®?.  Our study showed significant reductions in
HbAlc and TC in both groups. Cai et al (2023)
conducted a review of nine clinical trials that included
2586 patients with coronary heart disease. Lipid
profiles were assessed after combination therapy with
pitavastatin and ezetimibe. Results showed TC with
standard mean difference of -0.84 95% CI (-1.10 to
—0.59) and lowering of other lipid parameters as well3,
Mandumpal et al (2021) reported that metformin may
be beneficial in dyslipidemics on statins because these
drugs can induce dose dependent new onset diabetes
mellitus in Asians, the elderly and individuals with a
type Il diabetes family history. The mechanisms behind
this benefit involve promotion of apoptosis and
inflammation control**. However, Jeong et al (2019)
discovered that the occurrence of new onset diabetes
mellitus (NODM) did not depend on pitavastatin dose;
the incidence of NODM was low and similar between
doses®®. This study showed reduction of blood glucose
levels in a large proportion of patients, however a very
small number showed higher levels of HbAlc after
therapy in both groups. A Korean study compared high
and intermediate dose pitavastatin in patients with
impaired fasting glucose and hypercholesterolemia.
They reported that high dose pitavastatin brought down
total cholesterol by a greater margin than 2mg
pitavastatin. They concluded that over 10% of patients
in 4 mg pitavastatin group and around 14% people in
the 2 mg group developed NODM within one year of
the study. Mustafa et al (2018) did not find a
statistically significant difference when they compared
the effects of metformin and its combination with
statins on lipid and glycemic indices. They also
reported improved conditions in both groups of
overweight patients with type Il diabetes mellitus in line
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with this study. A review of 47 studies concluded that
each time pitavastatin dose was doubled, it reduced TC
by a greater percentage than before®®. Further research
should be conducted on this issue with other oral
hypoglycemic drugs.

In conclusion, the proportion of patients that benefited
from the therapies was statistically significant in both
groups. However, combination of metformin-
pitavastatin 2 mg-ezetimibe showed much lower TC
levels in almost all patients after 3 months of therapy.

CONCLUSION

Metformin-pitavastatin (2mg)-ezetimibe lowered TC
levels significantly in type Il diabetics compared to
metformin-pitavastatin (4mg) group. HbAlc dropped
considerably in both groups, but the difference was not
statistically significant.
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