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Statins decrease mean platelet volume
irrespective of cholesterol lowering effect
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Abstract

Background: Recent clinical observations have demonstrated that the beneficial effects of statins are not limited to LDL lowering
effect. They have also favourable effects on platelet activation, endothelial function, inflammation, and coagulation cascade.

Aim: To investigate the effects of statins on mean platelet volume (MPV) which is a simple measure of platelet activation volume
in patients who have been prescribed statins. Atorvastatin and rosuvastatin were also compared in respect to effects on MPV.

Methods: One hundred and forty five patients were retrospectively included in the study from the outpatient cardiology
clinic. Patients who had been given statin treatment were recruited based on the records. Baseline and 4-8 weeks biochemi-
cal analysis and haematological measurements and cardiovascular risk factors were recorded.

Results: Both statins significantly decreased the MPV. MPV of patients did not show any significant correlation with lipid
parameters. Linear regression analysis revealed that there were no statistically significant associations of A MPV with the
A LDL-cholesterol (beta coefficient = 0.13; p = 0.24), A HDL-cholesterol (beta coefficient = 0.17; p = 0.18) or A triglyceride
(beta coefficient = —0.11; p = 0.21) after statin treatment. Both statins had comparable effects on lipid parameters at the
end of the one month follow up period.

Conclusion: Statins significantly reduce MPV irrespective of cholesterol levels, and atorvastatin and rosuvastatin have com-
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parable effects in this regard.
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INTRODUCTION
Statins are the most commonly used drugs in the world,
due to their antihyperlipidaemic effect. Statins inhibit cho-
lesterol synthesis in the liver by blocking the conversion of
3-hydroxy-3-methyl-glutaryl-CoA to mevalonate, which is
the rate-limiting step in the mevalonate pathway. They have
also some effects, namely pleiotropic, which are not directly
related to cholesterol lowering [1]. Lowering of low-density
lipoprotein (LDL) plasma levels has been shown to reduce
primary and secondary cardiovascular events including
myocardial infarction (MI), stroke, and all cause mortality
[1]. Recent clinical observations have demonstrated that the
beneficial effects of statins are not limited to LDL lowering ef-
fect; they decrease the cardiovascular complication rates and
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survival very quickly and independently of their cholesterol
lowering effect [2—4]. Pretreatment with statins one week
before elective angioplasty reduced procedure-related Ml
by more than 80% [5]. They also have favourable effects on
platelet activation, endothelial function, inflammation, and
coagulation cascade [6-19].

Mean platelet volume (MPV) which is a simple measure
of platelet activation, has recently become an interesting
topic in cardiovascular research. When platelets become
activated, MPV increases and change from quiescent discs to
swollen spheres. Large platelets are more adhesive and likely
to aggregate than small ones [20]. Accordingly, we aimed to
investigate the effects of statins on MPV in patients who had
been prescribed statins according to the Adult Treatment
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Panel-lll guidelines [1]. Atorvastatin and rosuvastatin were
also compared in respect to effects on MPV.

METHODS
Patients

One hundred and forty five patients were retrospectively
included in the study from the outpatient cardiology clinic.
Patients who had been given statin treatment were recruited
based on the records. Patients who had been given statins
in combination with other drugs such as anti-hypertensives
or anti-diabetics or anti-ischaemics were not included in the
study. Baseline medications had not been changed during
the follow up period except for the initiation of statins. Ator-
vastatin had been given in four alternative dosages; 10 mg
(25 patients), 20 mg (36 patients), 40 mg (9 patients), and
80 mg (4 patients), and rosuvastatin in three different dosa-
ges; 10 mg (46 patients), 20 mg (21 patients) and 40 mg
(4 patients). Baseline and 4-8 weeks biochemical analysis
and haematological measurements (complete blood count)
and cardiovascular risk factors were recorded. Risk factors
and treatment goals were evaluated in patients with primary
hypercholesterolaemia according to the Third Report of the
National Cholesterol Education Program (NCEP-I11) [1].

The following clinical and demographic parameters were
recorded: age, sex, hypertension (known hypertension treated
with antihypertensive drugs, two or more blood pressure
recordings greater than 140/90 mm Hg), diabetes mellitus
(known diabetes treated with diet or drugs or both; or either
a fasting serum glucose of more than 126 mg/dL). Current ciga-
rette smoking was defined as active smoking within the past
12 months. Coronary artery disease was defined as > 50%
luminal narrowing of epicardial coronary arteries, and nor-
mal coronary arteries were defined as absence of significant
coronary stenosis (< 50%) in any epicardial coronary arteries
in whom coronary angiography was performed previously. All
patients had = 2 coronary risk factors and elevated levels of
LDL cholesterol (LDL-C) > 130 mg/dL.

Exclusion criteria
Patients with any of the following conditions were excluded:
moderate to severe valvular heart disease, chronic hepatitis,
chronic renal failure, alcohol abuse, hypersensitivity to statins,
current usage of drugs such as oral contraceptives, systemic
steroids, heparins, oral anticoagulants and immunosuppres-
sives. Patients with acute coronary syndromes, recent Ml or
cerebrovascular event (< 3 months), acute or chronic heart
failure, acute infections, haematological diseases such as
polycythemia vera, thrombophilia, or active malignancies
were not included in the study. Fifty four (73%) patients on
atorvastatin treatment and 71 (70%) patients on rosuvastatin
treatment had already been receiving either aspirin or clopi-
dogrel during enrollment; that is why the possible effect of
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these drugs on MPV has been mostly eliminated due to the
inclusion process.

Haematological variables, including MPV, platelet count,
red blood cell and white blood cell count were measured by
cell analysers (BC 5500 Auto Hematology Analyzer CHINA).

Statistical analysis

Results are expressed as the mean = standard deviations and
percentages. Baseline measurements and 4-8 weeks later
measurements were compared by paired t-test and 2. Patients
were also divided into two groups: group 1 (atorvastatin)
and group 2 (rosuvastatin). Effects of atorvastatin and rosu-
vastatin were also compared by using independent samples
t-test and x? where suitable. Pearson correlation analysis was
performed to analyse the relation between MPV and lipid
parameters. Delta differences (A) of MPV, LDL-C, triglyceride,
high-density lipoprotein cholesterol (HDL-C) were calculated
by subtracting the values of before-statin treatment from that
of after-treatment. Linear regression analysis was made to find
a possible correlation of A MPV with A LDL, A HDL, and
A triglyceride levels. Differences were considered significant
at p < 0.05 (two-tailed). Statistical analyses were performed
by using SPSS 15.0 Statistical Package Program for Windows
(SPSS Inc., Chicago, IL, USA).

RESULTS
The patients’ clinical characteristics are presented in Ta-
ble 1. There were no statistically significant differences be-
tween group 1 and group 2 regarding the demographics and
cardiovascular risk factors (Table 1).

Both statins had comparable effects on lipid parameters
at the end of the one month follow up period. Meanwhile
both statins significantly decreased the MPV.

The MPV of patients did not show any significant correla-
tion with lipid parameters before (LDL-C: r = —-0.04, p = 0.61;
HDL-C: r = 0.09, p = 0.26; triglyceride: r = 0.03, p = 0.68)
or after statin treatment (LDL-C: r = -0.02, p = 0.78; HDL-C:
r = 0.14, p = 0.09; triglyceride: r = -0.02, p = 0.79)
(Figs. 1, 2). Comparison of atorvastatin and rosuvastatin did
not yield any difference in respect to MPV and A MPV levels
(Table 2). Linear regression analysis revealed that there were
no statistically significant associations of A MPV with the
A LDL-C (beta coefficient = 0.13, p = 0.24), A HDL-C (beta
coefficient = 0.17, p = 0.18), or A triglyceride (beta coef-
ficient = —-0.11, p = 0.21) after statin treatment.

DISCUSSION
The main finding of our study is that statin treatment had sig-
nificantly decreased MPV approximately one month later, and
this effect had no relation to cholesterol levels or cholesterol
lowering effect. Additionally rosuvastatin and atorvastatin had
comparable effects on MPV.
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Table 1. Clinical and demographic characteristics of patients

Variables Total Atorvastatin Rosuvastatin
(n = 145)
Age [years] 54 +9 54 + 9 54 +9 0.98
Gender (male) 77 (53%) 39 (53%) 38 (54%) 0.92
Coronary artery disease 51 (35%) 26 (35%) 25 (35%) 0.99
Hypertension 78 (54%) 39 (53%) 9 (55%) 0.79
Diabetes mellitus 41 (28%) 21 (28%) 0 (28%) 0.97
Smoking 47 (32%) 24 (32%) 3 (32%) 0.99
Hyperlipidaemia 52 (35%) 26 (35%) 6 (35%) 0.85
Renin-angiotensin system blockers 75 (55%) 38 (53%) 7 (57%) 0.72
Calcium channel blockers 44 (33%) 22 (34%) 2 (31%) 0.58
Beta-blockers 63 (44%) 29 (42%) 34 (47%) 0.15
Nitrates 24 (17%) 16 (22%) 8 (13%) 0.20
Aspirin 90 (62%) 45 (61%) 45 (63%) 0.85
Clopidogrel 13 (9%) 9 (13%) 4 (7%) 0.53
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Figure 1. LDL-cholesterol and mean platelet volume (MPV)
before statin treatment

The anti-thrombotic effects of statins are well known
and documented in the literature. The inhibition of plate-
let-dependent thrombus generation in hypercholesterolaemic
subjects by statins does not correlate with the lipid-lowering
effect, suggesting that other lipid-independent effects of statins
may contribute to its anti-aggregatory activity [21, 22]. While
inhibiting HMG-CoA reductase and mevolanate formation,
statins also inhibit the synthesis of important isoprenoid
intermediates [23]. These intermediates serve as important
lipid attachments for the posttranslational modification of
a variety of proteins [24]. Additionally, statins via pleiotropic
effects exert an antiplatelet activation either by upregulation of
eNOS in platelets [25], or PPAR dependent mechanism [26], or
thromboxan dependent mechanism or modifying intraplatelet
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Figure 2. LDL-cholesterol and mean platelet volume (MPV)
after statin treatment

redox imbalance [27]. Whatever the mechanism underlying
antiplatelet action, it is important to document an obvious
end-point. In this regard, MPV which is a simple laboratory
measurement has significantly decreased after statin treatment.
This effect has no relation to cholesterol levels. Additionally
both atorvastatin and rosuvastatin have shown comparable
effects on MPV, suggesting a class effect rather than a single
molecule. The effect of rosuvastatin on MPV has also been
shown in a relatively low number of patients recently [28].
Since it has been shown that MPV is an independent
risk factor for MI or recurrent MI and associated with acute
coronary syndrome or cardiovascular risk factors [29-32],
it is noteworthy not to have large platelets. The question of
how we should decrease MPV has already been raised [33].
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Table 2. Comparison of biochemical and haematological parameters in patients receiving statin treatment

Variables Atorvastatin (n = 74) Rosuvastatin (n = 71) P
Total cholesterol Before* 259 = 33 257 =32 0.66
After 165 = 22 163 = 23 0.59
Triglyceride Before* 196 = 100 174 + 92 0.07
After 137 = 88 130 £ 70 0.29
HDL-cholesterol Before* 40 = 11 40 =10 0.90
After 35+9 33+8 0.56
LDL-cholesterol Before* 178 =19 185 + 25 0.05
After 102 = 15 103 = 14 0.56
Platelet [x 10°] Before 284 + 63 281 + 65 0.79
After 284 = 61 281 =63 0.98
Mean platelet volume [fL] Before* 7.65 = 0.55 7.55 + 0.58 0.25
After 7.37 = 0.56 7.33 =0.46 0.66
Glucose [mg/dL] 112 = 54 113 £ 43 0.99
Urea [mg/dL] 18+9 17 £ 8 0.90
Creatinine [mg/dL] 1.02 +£0.28 0.97 +£0.20 0.24
Aspartate amino transferase 269 26 =18 0.99
Alanin amino transferase 2310 22 =14 0.62
White blood cell [/mL] 6,585 = 2,440 6,759 + 2,265 0.65
Haemoglobin [g/dL] 13213 13.5 = 1.1 0.18
A Total cholesterol 94 + 4 94+40 0.59
A HDL-cholestrol 5+15 7 =12 0.54
A LDL-cholesterol 76 = 23 81 = 27 0.17
A Triglyceride 61 + 131 31 + 88 0.19
A Mean platelet volume [fL] 0.25 +0.23 0.19 = 0.29 0.11
*p < 0.001 vs. after
Although most of the patients with coronary artery disease and References
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Streszczenie

Wstep: W najnowszych badaniach klinicznych wykazano, ze korzystne efekty stosowania statyn nie ograniczaja sie do zmniej-
szenia stezenia cholesterolu frakcji LDL. Korzystny wptyw tych lekéw wynika réwniez z ich oddziatywania na aktywacje ptytek,
czynno$¢ srodbtonka, proces zapalenia i kaskade krzepniecia.

Cel: Celem niniejszej pracy byfa ocena wptywu statyn na srednig objetos¢ ptytek krwi (MPV), ktéra jest prostym wskaznikiem
aktywadji ptytek. Poréwnano ponadto wptyw atorwastatyny i rosuwastatyny na Srednig MPV.
Metody: Do badania wiaczono retrospektywnie 145 pacjentow przychodni kardiologicznej. Chorych przyjmujacych statyny

rekrutowano na podstawie dokumentacji medycznej. Na poczatku badania i po 4-8 tygodniach przeprowadzono analizy
biochemiczne oraz oceniono czynniki ryzyka sercowo-naczyniowego.

Wyniki: Obie statyny spowodowaly istotnie zmniejszenie MPV. Nie stwierdzono znamiennych korelacji miedzy MPV a para-
metrami lipidowymi. Na podstawie analizy regresji liniowej wykazano brak statystycznie istotnych zaleznosci miedzy zmiang
MPV a zmiana stezen cholesterolu frakcji LDL (wsp6tczynnik beta = 0,13; p = 0,24), cholesterolu frakcji HDL (wspétczynnik
beta = 0,17; p = 0,18) i triglicerydow (wspotczynnik beta = -0,11; p = 0,21) po leczeniu statynami. Wptyw obu statyn na
parametry lipidowe oceniany w momencie zakonczenia miesiecznego okresu obserwacji byt poréwnywalny.

Whioski: Statyny istotnie obnizaja Srednig objetos¢ ptytek krwi, niezaleznie od stezenia cholesterolu; wptyw atorwastatyny
i rosuwastatyny jest pod tym wzgledem podobny.

Stowa kluczowe: statyny, Srednia objetosc¢ ptytek krwi, aktywacja ptytek krwi
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