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ABSTRACT phosphokinase (CPK) values of the patients in the groups
were compared before and after treatment.

Objective: We aimed to investigate the lipid-lowering

efficacy of pitavastatin treatment in nondiabetic patients ~ Results: The differences between the first and second

and patients with type 2 diabetes as well as the possible visits (with percentages in parentheses) of the mean lipid
values of the patients in the first, second, third and fourth

groups were — 98.6 mg/dL (33.2%) (p<0.01), - 50.7 mg/dL
(19.5%), - 52.2 mg/dL 21.7%), and — 58.2 mg/dL (23.3%)
for total cholesterol; — 90 mg/dL (42.6%) (p<0.01), = 57.5
mg/dL (31.9%), — 55.4 mg/dL (34.8%), and - 64.9 mg/
dL (37.9%) for low-density lipoprotein (LDL) cholesterol.
There was no significant change in SGPT, SGOT, or CPK
levels in all of the groups. No adverse effects were noted
that would terminate the pitavastatin-related treatment.

differences in diabetes regulation and treatment efficacy.

Material and Method: A total of 53 patients using only
2 mg of pitavastatin were included in our retrospective
study. For examination the patients were divided into
4 groups. Those without a diagnosis of diabetes were
the first group, those with a diabetes diagnosis and
HbAlc values between 6% and 7.5% at both visits
were the second group, those with HbAlc values above
7.5% at both visits were the third group, and those with
HbAlc values were above 7.5% at the first visit. and
below 7.5% at the second visit were determined as the

Conclusion: Moderate doses of pitavastatin provided
effective and safe lipid control in nondiabetic patients and

diabetic patients receiving antidiabetic therapy.
fourth group. The lipid values, alanine transaminase

(SGPT), aspartate transaminase (SGOT), and creatine Keywords: Pitavastatin, diabetes mellitus, hyperlipidemia.
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PITAVASTATININ DiYABETiK VENON DiYABETIK
HASTALARDA METABOLIK PARAMETRELERE
TERAPOTIK ETKINLIGi: TURKIYE'DEN, TEK
MERKEZLi RETROSPEKTIF KLINIK CALISMA

OZET

Amag: Diyabetik olmayan hastalarda ve tip 2 diyabetli
hastalarda pitavastatin tedavisinin lipid dustrict
etkinliginin yani sira diyabetin dtzenlenmesi ve
tedavi etkinligindeki olast farkliliklarmi arastirmayt
amacladik.

Materyal ve Metot: Retrospektif calismamiza sadece
2 mg pitavastatin kullanan toplam 53 hasta dahil
edildi. Hastalar muayene icin 4 gruba ayrildi. Diyabet
tanist olmayanlar birinci grup, diyabet tanisi olup
HbAlc degeri her iki vizitte de %6 ile %7,5 arasinda
olanlar ikinci grup, HbAlc degeri her iki vizitte de
%7,5'in tzerinde olanlar tctinctt grup ve HbAlc
degeri ilk ziyarette %7,5'in tlzerinde olup ikinci
ziyarette %7,5'in altinda olanlar ise dordinct grup
olarak belirlendi. Gruplardaki hastalarin tedavi 6ncesi

ve sonrasl lipit degerleri, alanin transaminaz (SGPT),
aspartate transaminaz (SGOT) ve kreatin fosfokinaz
(CPK) degerleri karsilastirildi.

Bulgular: Birinci, ikinci, tictincti ve dorduncti gruptaki
hastalarm ortalama lipid degerlerinin birinci ve ikinci
vizit (ytizdeler parantez i¢inde) arasindaki farklar total
kolesterol i¢in -98,6 mg/dL (%33,2) (p<0,01), -50,7
mg/dL (%19,5), -52,2 mg/dL (%21,7) ve -58,2 mg/dL
iken. (%23.,3); Dustik yogunluklu lipoprotein (LDL)
kolesterol icin -90 mg/dL (%42,6) (p<0.01), -57,5
mg/dL (%31,9), -55,4 mg/dL (%34,8) ve —64,9 mg/
dL (%37,9) seklinde idi. Ttim gruplarda SGPT, SGOT
veya CPK seviyelerinde anlaml bir degisiklik olmadu.
Pitavastatine bagl tedaviyi sonlandiracak bir yan etki
not edilmedi.

Sonug: Diyabetik olmayan hastalarda ve antidiyabetik
tedavi alan diyabetik hastalarda orta doz pitavastatin
etkili ve gtivenli lipid kontrolii saglamistir.

Anahtar kelimeler: Pitavastatin, diabetes mellitus,
hiperlipidemi.

INTRODUCTION

Lipid-lowering therapies for cardiovascular protection
have been investigated for a long time. Statins, also
known as HMG CoA reductase inhibitors, are a group
of lipid-lowering therapies that have proven themselves
in terms of primary and secondary cardiovascular
protection.'? Pitavastatin, a new member of the
statins group, is an agent that has attracted clinicians’
attention with its low side effect profile and positive
metabolic effects, as compared to other statins.*®
Diabetes is a major risk factor in the development of
cardiovascular events, and lipid-lowering treatments for
cardiovascular protection are strongly recommended
in patients diagnosed with diabetes.” The fact that the
pitavastatin molecule is a drug that was discovered later
than other statins and that it has been used recently in
Ttirkiye made us think that there is a need to increase
clinical experience with this drug in our country. So,
we aimed to investigate the lipid-lowering efficacy
and safety profile in terms of side effects of moderate-
dose pitavastatin treatment in nondiabetic patients and
patients with type 2 diabetes. While planning the study,
we thought that this drug could be used more in the
diabetic patient population since statins were used due
to increased cardiovascular risk in diabetic patients
with lower cholesterol values, and we aimed to include
not only nondiabetic patients but also diabetic patients
in the study to reach more patients and investigate the
efficacy of the drug in diabetics.

MATERIAL AND METHOD

A total of 53 patients who were followed up between
January 2018 and January 2020 in the internal diseases
outpatient clinic of Fatih Sultan Mehmet Training and
Research Hospital were included in our retrospective
cross-sectional study. The inclusion criteria were being
over 18 years of age, using only 2 mg of pitavastatin
continuously to treat hyperlipidemia for at least
6 weeks, and having complete information such
as physical examination findings and biochemical
parameters in the patient” electronic files for follow-
ups just before and after the start of the statin. Patients
under 18 years of age, pregnant patients, patients
with chronic renal failure, patients who received
non-pitavastatin statin treatment or who did not use
pitavastatin regularly, and patients whose physical
examination and biochemical parameters were
missing from the hospital’s electronic records were

excluded from the study.

The patient files were scanned for physical examination
findings, body mass indexes, systolic and diastolic blood
pressures, smoking status, waist/hip circumference
ratio, periods between pitavastatin initiation and after
control, levels of lipoprotein (LDL) cholesterol, high-
density lipoprotein (HDL) cholesterol, total cholesterol,
triglycerides, creatine phosphokinase (CPK), aspartate
transaminase (SGOT), alanine transaminase (SGPT),
and HbAlc before and after pitavastatin use. A Tosoh
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G8 Model High-Performance Liquid Chromatography
Analyzer (Tosoh Bioscience, Tokyo, Japan) was used
to measure HbAlc, and an ARCHITECT c¢16200i
photometric device (Abbott Diagnostics, Lake Forest
IL, USA) was used to measure the other biochemical
parameters. The patients were divided into 4 groups
for examination: those who were not diagnosed with
diabetes and those with a diabetes diagnosis and an
HbAlc value between 6 and 7.5 at both visits, an
HbAlc value above 7.5 at both visits, and an HbAlc
value above 7.5 at the first visit and below 7.5 at the
second visit.

The data obtained from the patients were analyzed
with Stata version 14. Shapiro Wilks test was used
as homogeneity test. Fisher Freeman Halton Exact
test was used to evaluate the possible difference
between groups in terms of categorical variables.
The parameters’ means and standard deviations were
calculated. The differences of groups among non-
categorical parameters were analyzed using paired
t-tests. A value of p< 0.05 was considered significant.
Our study was conducted by the Principles of the
Declaration of Helsinki. We were informed by Ethical
Committee Decision FSM EAH-KAEK 2020/129,
dated September 10, 2020, that there was no ethical
harm in conducting our study.

RESULTS

A total of 53 patients (25 men and 28 women) were
included in the study. There were 10 patients in the
first and third groups, 17 patients in the second group,
and 16 patients in the fourth group. The mean ages of
the patients by the group in years were 54.5 (10.1),
57.3(8.9),66(12.1), and 56.4 (7.4), respectively. The
mean age of the third group was significantly higher
than that of the other groups (p=0.002). The rates
of patients diagnosed with known hypertension in
the groups were 40% in the first group, 29% in the
second group, 70% in the third group, and 43% in
the fourth group.

There was no statistically significant difference
between the groups in terms of the frequency of
diagnosis of hypertension. (p:0.245) The mean
systolic blood pressure in groups 1 through 4 in mm
Hg was 119.5 (17), 122.4 (16.1), 138.8 (15.3), and
125.4 (19.2), respectively, and their waist/hip ratios
were 0.90 (0.05), 0.94 (0.07), 0.94 (0.06), and 0.95
(0.06), respectively.

The systolic blood pressure of the patients in the third
group was significantly higher (p=0.006), while the
waist/hip ratio of the patients in the first group was
significantly lower (p=0.03). There was no significant

Table 1. Baseline Characteristics of 4 Groups.

Group 1 | Group 2 Group 3

Group 4

2/8
10

6/11
17

0/b
10

Male/female, n
Total, n

12/4
16

Age, mean (SD) 545 (10.1) 66 (12.1)*

56.4 (74)

0.002*

073 (89)

BMI, mean (SD) 307(52) 3154

>0.05

30.1 (43)
2

Hypertension %, (n) 40 70(7)

43(7)

>005

(
(%)
SBP, mm Hg, mean (SD) 1224 (16.1)

1195 (17) 1388 (15.3) **

!
32.7 (68

0.006**

DBP, mm Hg, mean (SD) T45(121) | 758(100) | 80(86)

)
(
1264(192)
808 (6.1)

>005

Smoking status % 10 " 20

12

>0.05

Waist-to-hip ratio, mean (SD) {0.90 (0.05) «| 094 (007) | 094 (0.06)

0.95 (0.06)

003«

Duration of pitavastatin (weeks) 98 14 105

"3

>00b

SBP: Systolic blood pressure, DBP: diastolic blood pressure, SD: standard deviation, BMI: body mass index
* 2 Mean age of group 3 is significantly higher than other groups

**: The mean systolic blood pressure in group 3 was found to be significantly higher than the other groups.
oz In group 1, the mean waist-hip ratio was found to be significantly lower than the other groups.

difference between the groups in terms of diastolic
blood pressure, smoking status, and duration of
pitavastatin use until the second visit. The patient
baseline characteristics of the patients are shown in
Table 1.

The mean total cholesterol levels of the patients in
the first, second, third, and fourth groups before
and after pitavastatin were 296.7/198.1, 259.7/209,
240.3/188.1, and 249.5/191.3 mg/dL; their LDL
cholesterol levels were 211.1/121.1, 180.1/122.6,
159.1/103.7, and 171.5/106.6 mg/dL; their
triglyceride levels were 201.7/142.6, 164.1/140.3,
177.5/205.2, and 191.3/147.8 mg/dL; and their
HDL cholesterol levels were 44.7/48, 49.1/48.2,
44.3/45.8, and 42.8/44.6 mg/dL, respectively. The
differences between the first and second visits (with
percentages in parentheses) of the mean lipid values
of the patients in the first, second, third and fourth
groups were -98.6 mg/dL (33.2%), -50.7 mg/dL
(19.5%), -52.2 mg/dL (21.7%), and -58.2 mg/dL
(23.3%) for total cholesterol; -90 mg/dL (42.6%),
-57.5 mg/dL (31.9%), -55.4 mg/dL (34.8%), and
-64.9 mg/dL (37.9%) for LDL cholesterol; -59.1
mg/dL (29.4%), -23.8 mg/dL (14.5%), +27.7 mg/dL
(15.6%), and -43.5 mg/dL (22.7%) for triglycerides;
and +3.3 mg/dL (7.3%), -0.9 mg/dL (1.8%), +1.5
mg/dL (3.3%), and +1.8 mg/dL (4.2%) for HDL
cholesterol, respectively. In terms of lipid profile, after
pitavastatin treatment, significantly higher differences
were found among the first group in total cholesterol,
LDL cholesterol, and triglycerides. Triglyceride levels,
which decreased at similar rates in the first, second,
and fourth groups, were significantly increased at the
second visit in the third group, contrary to the other
groups. The mean HbAlc percentage before/after

NOBEL MEDICUS 55 | CILT:19, SAYI:1

33

THERAPEUTIC EFFICACY
OF PITAVASTATIN ON
METABOLIC PARAMETERS

IN DIABETIC AND

NON-DIABETIC PATIENTS:

SINGLE CENTER,

RETROSPECTIVE, CLINICAL

STUDY IN TURKIYE




Table 2. Biochemical parameters before and after pitavastatin treatment
Group 1 Group 2 Group 3 Group 4

Pre. | Post. | Pre. | Post. | Pre. Post. Pre. | Post.
Total cholesterol, | 296.7 | 1981 | 259.7 | 2090 | 2403 188.1 2495 | 1913
mg/dL, mean(SD) | (362) | (25.1) | (367) | (295) | (278) (873) (284) | (385)
difference (%) 98.6 (33.2) 50.7 (19.0) 522(21.7) 08.2 (23.3)
LDL cholesterol, | 2111 | 1211 | 1801 | 1226 | 1591 103.7 1715 | 1066
mg/dL, mean(SD) | (332) | (22.1) | (329) | (274) | (225) (24.9) (32.1) | (26.1)
difference (%) 90 (42.6)" 515 (319) 0.4 (34.8) 649 (37.9)
Triglycerides, 2017 | 1426 | 1641 | 1403 | 17756 | 2052 (1138) | 1913 | 1478
mg/dL, mean(SD) | (76.1) | (494) | (829) | (77.7) | (715) (60.8) | (543)
difference (%) 591 (294 238 (14.5) +27.7 (15.6)™ 435227
HDL cholesterol, | 447 48 491 482 | 443 458 428 | 448
mg/dL, mean(SD) | (126) | (136) | (114) | (138) | (96) (102) @1 | (103)
difference (%) +33(13) 09(18) +1.6(3.3) +18(42)
HbA1c, % 56 58 6.6 6.8 84 8.1 93 64
CPK, mg/dL, 1812 | 1266 | 668 | 805 | 1023 916 808 | 1004
mean(SD) (917) | (888) | (37.3) | (41.2) | (B21) (89.2) (494) | (838)
SGPT, mg/dL, 238 | 184 | 264 | 25 | 221 206 241 176
mean(SD) (176 | 64 | 79 | &1 | (0b) (8.5) (162) | (69
SGOT, mg/dL, 196 | 176 | 217 | 18 | 24 198 167 | 166
mean(SD) 08 | ¢4 | (h) | 68 | (113 (18) @3 | @2
Pre.: before pitavastatin treatment, Post.: after pitavastatin treatment, HbA1e: glike hemoglobin, SD: standard deviation
CPK: creatine phosphokinase; SGPT: alanine transaminase; SGOT: aspartate transaminase, LDL: lipoprotein, HDL: high-density lipoprotein
* Difference of Total Cholesteral in group 1, p= 0011, ** Difference of LDL cholesterol in group 1, p= 003
*** Difference of Triglyceride in group 1, p= 031, **** Difference of Triglyceride in group 3, p= 0016
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Pitavastatin was 5.6%/5.8%, 6.6%/6.8%, 8.4%/8.1%,
and 9.3%/6.4%; the mean CPK levels were
131.2/121.6 mg/dL, 66.8/80.5 mg/dL, 102.3/91.6
mg/dL, and 85.8/100.4 mg/dL; the mean SGPT levels
were 23.8/18.4 mg/dL, 25.4/23.5 mg/dL, 22.1/20.6
mg/dL, and 24.1/17.6 mg/dL; and the mean SGOT
levels were 19.6/17.5 mg/dL, 21.7/21.8 mg/dL,
21.4/19.8 mg/dL, and 16.7/16.6 mg/dL in the first to
fourth groups, respectively. As expected, HbAlc was
significantly lower in the fourth group at the second
visit. There was no significant change in SGPT, SGOT,
or CPK levels in all of the groups. Table 2 shows the
lipid levels and changes of the patient groups at both

visits.
DISCUSSION

Our study has provided additional information to the
literature in terms of being a study investigating the
efficacy and safety profile of pitavastatin, which has
recently been used in our country. According to our
study, pitavastatin treatment was an effective and safe
treatment in both diabetics which with and without
controlled diabetes and non-diabetic patients.

Blood lipid level disorders, especially high LDL
cholesterol, haveanimportant placein the development
of atherosclerotic cardiovascular diseases, which
can be prevented with LDL-cholesterol-lowering
treatments.® Pitavastatin is a new-generation synthetic
HMG-CoA reductase inhibitor and a type of statin,
which is the focus of LDL-lowering therapies, that
experts recommend due to its positive effects.” Unlike
other statins, Pitavastatin is minimally metabolized
in the liver by Cytochrome p450 2C9 and 2C8
enzymes due to the cyclopropyl group it contains.'
Fewer drug interactions with this molecule have been
detected than for rosuvastatin and atorvastatin, which
are statins with high potency.!' New-onset diabetes
and glucoregulation disorder, which has become an
important issue with statins in recent years, have
not been detected significantly in patients taking
Pitavastatin.!?

We investigated the lipid changes in these groups and
their effects on biochemical parameters such as CPK,
SGOT, and SGPT. As can be seen in Table 1, factors
such as the time when the group members had their
second visit were close to each other in all groups.
The lack of significant difference in the groups in
terms of body mass index and cigarette exposure is
important, in terms of the statistically healthy results
of the parameters we compared. However, we took
the considered HbAlc levels grouping process but
did not distinguish by the drugs used by patients
with diabetes. Therefore, patients may be receiving
insulin or oral antidiabetic medication in the diabetic
groups.

In our study, pitavastatin treatment improved lipid
parameters in nondiabetic and diabetic patients at
risk of cardiovascular disease. Regarding another goal
of our study, the LDL-cholesterol-lowering response
of pitavastatin differed at different diabetes levels
and with diabetes regulation. Significantly higher
benefits were observed in patients without a diabetes
diagnosis as compared to the other groups, and the
group with diabetes regulation had the next highest
benefit. The patients who were diabetic but did
not have significant regulation benefited the least.
This shows the importance of diabetes regulation
in controlling LDL cholesterol. In a pitavastatin
dose-determination study conducted in Japan, a
42% LDL cholesterol reduction was found with 2
mg pitavastatin.”® In another study conducted on
diabetics, a 37.6% decrease in LDL cholesterol was
found with 2 mg pitavastatin.'* The LDL-lowering
response of pitavastatin found in our study was close
to the responses of other studies conducted with a 2
mg dose, in both nondiabetics and diabetic patients.
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In our study, pitavastatin had positive effects on
triglyceride and HDL levels, which are superior to
those reported for other statins, except for HDL in
group 2 and triglycerides in group 3.'>!'° The increase
in triglycerides in group 3 was not statistically
significant (p=0.17). However, although not significant,
the increase in triglyceride levels for group 3 may be
related to the significantly higher average age of this
group and the fact that this group had the worst diabetes
control. Simultaneously, the rate of patients diagnosed
with essential hypertension was high in this group, and
their mean systolic blood pressure was higher than that
of other groups. Similar to what we found in our study,
the positive effect of pitavastatin on HDL cholesterol
levels is now a point emphasized by experts who are
interested in the subject."”

The changesin CPK, SGOT, and SGPT changes (except
group 4 for SGPT) were not statistically significantly
different between the groups. There was a statistically
significant decrease in SGPT levels in group 4
(p=0.049). This situation may be caused by both the
positive metabolic effect of Pitavastatin and diabetes
regulation. No serious side effects were observed
in any of the patients, muscle complaints were not
experienced, and drugs were not discontinued due to
impaired drug tolerance. However, considering that
the average follow-up period was 9.8-11.4 weeks
among the patients in our study, it should be kept in
mind that drug side effects may increase with drug
exposure.

A review of the online medical literature written
in English showed that our study is the first to
investigate the effects of pitavastatin on diabetic
patients in Turkiye which has a retrospective clinical
setting. This is one of the strengths of our study.
However, it should be noted that there are some
cell studies in which positive pleiotropic effects
and inflammation-reducing effects of pitavastatin,
especially on endothelium, were determined recently
in our country'®" Another strength of our study is
that it investigates the effects of pitavastatin treatment
in patients with regulated diabetes.

The weaknesses of our study are that it is retrospective,
the sample size is small, and the patients who received
diabetes treatment were not separated in terms of
insulin versus oral antidiabetic use, so the effects of
different diabetic drug groups cannot be tested.

CONCLUSION

In our study, which is one of the rare studies on
pitavastatin in our country, a moderate dose of
pitavastatin provided effective and safe lipid control
in non-diabetic and diabetic patients receiving
antidiabetic treatment, similar to the studies in the
literature.

*The authors declare that there are no conlflicts of

interest.
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