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Abstract

Background: Mean platelet volume (MPV) is an independent risk factor of atherosclerosis and thrombotic events.
We aimed this study evaluates the levels of MPV in acromegalic patients and its relationship with treatment.
Materials and Methods: In this study, we examined the levels of MPV in acromegalic patients before and after
treatment and also at two years of remission. The results were also compared with a control group. A total of 80
patients treated at our clinic with the diagnosis of acromegaly age- and gender-matched nonacromegalic controls
were reviewed retrospectively. Preoperative and postoperative MPV values as well as MPV values two years after
controlling disease in patients with medical treatment were compared.

Results: MPV values were significantly higher in both the diabetic and non-diabetic acromegaly patients
compared with the control subjects (p=0,02). Postoperative MPV values were significantly reduced compared to
preoperative values in patients cured after surgery (p=0,001). Patients who achieved disease control with medical
therapy after failure of surgical intervention demonstrated MPV values similar to those reported in patients cured
with, even after two years from surgery (p=0,001).

Conclusions: Our findings suggested that MPV would be a beneficial marker for atherosclerosis and
inflammation in patients with acromegaly.

Key Words: Acromegaly, Atherosclerosis, Inflammation, Mean Platelet Volume
0Oz.

Amag: Ortalama trombosit voliimii (MPV) ateroskleroz ve trombotik olaylar igin bagimsiz bir risk faktoriidr.
Calismamizda akromegalik hastalarda MPV diizeyini ve tedavi ile iligkisini degerlendirmeyi amagladik.

Materyal ve Metod: Calismamizda akromegali hastalarinda tedavi dncesi, tedavi sonrasi ve remisyondan 2 yil
sonraki MPV duzeylerini degerlendirdik. Ayrica sonuglari kontrol grubu ile karsilastirdik. Klinigimizde takipli 80
akromegali hastasi yas ve cinsiyet agisindan benzer kontrol grubu ile retrospektif olarak kiyaslandi. Preoperatif
ve postoperatif MPV degerleri ile medikal tedavi alan hastalarda hastalik kontroliinden iki yil sonraki MPV degerleri
karsilastirildi.

Bulgular: Diyabetik ve non-diyabetik akromegali hastalarinda MPV diizeyi kontrol grubuna goére anlamli oranda
yiiksekti (p=0,02). Postoperatif kir saglananlarda postoperatif MPV preoperatif MPV'ye gére anlamli oranda
dUsUktii (p=0,001). Cerrahi tedavi basarisizligindan sonra medikal tedavi ile hastalik kontrolii saglananlarda MPV
duzeyi cerrahi ile kir saglananlarla ameliyattan iki yil sonra bile benzerdi (p=0,001).

Sonug: Bulgularimiz, MPV'nin akromegali hastalarinda ateroskleroz ve inflamasyon igin yararli bir belirteg
olabilecegini diisiindlirmektedir.

Anahtar kelimeler: Akromegali, Ateroskleroz, inflamasyon, Ortalama trombosit volimi
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Introduction

Acromegaly is a rare condition caused by a pituitary ade-
noma that secretes growth hormone. Acromegaly has an
estimated prevalence of around 60 per million and an an-
nual incidence of 3-4 per million (1,2) Mortality among ac-
romegaly patients is higher compared to the general popu-
lation related to increased cardiovascular and cerebrovas-
cular disorders. Cardiovascular causes are considered to
be responsible for 60% of mortality in acromegaly (3). Glu-
cose intolerance is observed in 29% - 45% of acromegalic
patients, diabetes mellitus in 20%, hypertriglyceridemia in
19% - 40%-, and hypertension in 20%, all more common
than the general population (4,5). Although the presence
of these factors contributes to the increase in cardiovascu-
lar risk, it is thought that, increased cardiovascular risk
might not only be due to these risk factors (6). Growth hor-
mone (GH) and insulin-like growth factor-1 (IGF-1) are also
believed to contribute to an increase in the risk of coronary
artery disease and cardiovascular mortality due to their di-
rect effects on endothelium (7) but the data in this regard
are controversial.

Platelets play pivotal role in atherosclerosis and blood clot-
ting (8,9). MPV is an indicator of platelet volume and acti-
vity. Larger platelets are younger, more reactive and hence
they contain denser granules, secrete more serotonin and
B-thromboglobulin and produce more thromboxane A2
than smaller platelets. All these biochemical agents may
be responsible for MPV elevation during ischemia and at-
herosclerosis and rapid consumption of small platelets and
production of new larger platelets may be associated with
increased MPV (10,11). Therefore, higher MPV levels
would predict atherosclerosis and ischemia. MPV is an in-
dependent risk factor for atherothrombosis (12). Several
studies have shown that increased MPV is also an inde-
pendent risk factor for myocardial infarction, cerebral isc-
hemia and transient ischemic attacks (13).

There are several platelet activation markers that contri-
bute to atherosclerosis. Most of the markers in use today
are expensive and time-consuming to measure, requiring
special education and larger samples (14,15) MPV is ea-
sily determined as a part of routine complete blood count
at a relatively low cost (10).

To the best of our knowledge, this is the first study evalua-
ting MPV levels in acromegaly patients with long term fol-
low up after treatment

Materials and Methods

Eighty acromegalic patients and 65 healthy subjects
(matched for age, gender and presence of diabetes melli-
tus) as a control group were evaluated retrospectively. De-
mographic, laboratory and treatment details of all patients
were reviewed from a prospectively designed database.
Exclution criterias are as follows: known congenital or
acquired platelet disease, abnormal platelet count, active
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infection, haematologic or chronic inflammatory diseases,
pregnancy and those receiving anticoagulant and/or anti-
aggregant treatments. Diagnosis of acromegaly in sus-
pected population was made by laboratory values inclu-
ding, GH> 1 pg/L, higher IGF-1 levels adjusted for age and
gender and GH> 1 pg/L after 75 gr oral glucose tolerance
test (OGTT). Remission at 6th month was accepted as
GH< 0.4ng/ml at baseline or after OGTT and IGF-1
between normal range adjusted for age and gender (16).
Initially, MPV data of patients and controls were assessed
and compared. In both groups hemoglobin Alc (HbAlc)
levels and their relationship with MPV were determined
Secondly, Preoperative and 6th month postoperative MPV
values, MPV values during medical treatment if cure was
not achieved with surgery and also MPV values at two
years follow up were evaluated and compared.
Serum GH was assessed by electrochemiluminescence
immunoassay (ECLIA) (hGH kit, Architect c8000 Che-
mistry Analyzer, Abbott Diagnostics, IL,USA). Serum total
IGF-1 was assessed by immunometric chemilumines-
cence assay (IMMULITE 2000, SIEMENS, USA).
MPV was measured from EDTA-K2 (3.6 mg) anticoagula-
ted whole blood within 2 hours of collection. . These blood
samples were analyzed with an automatic blood counter
(sysmex XE-2100 , japan coefficient of variation%3). The
expected values for MPV in our laboratory range from 6 to
111l

This study was approved by the local ethics committee of
our hospital (KOU KAEK 2015/176)

Statistical analyses were performed using SPSS 17.0 soft-
ware. (indicate the source and year released) The data
were first analyzed for normality using Kolmogorov—
Smirnov tests. Nonparametric tests were employed when
the distribution of the data was not normal. Variables were
also evaluated with Pearson’s and exact x* tests. A P value
<0.05 was considered statistically significant.

Results

Mean age of patients and control group was 46 and 48
years, respectively, without statistical significance
(p=0.240). 47% of acromegaly group (n=38) and 48% of
the control group (n=31) were female (p =0,320). Diabetes
mellitus was diagnosed in 24 (30 %) acromegalic patients
and in 23 (35%) control subjects (p=0.143). Also the mean
HbAlc levels were similar in two groups (p=0.640). Forty-
one patients (51%) were surgically cured; 30 patients
(38%) were cured after surgery with somatostatin analog
treatment. The remaining 9 patients (11%) had uncon-
trolled disease.

Preoperative mean MPV values were significantly higher in
both diabetic (8,50+ 1,40) and non-diabetic (8,60+ 0,78)
acromegaly patients compared with the control subjects
(7,6 1,5 in diabetics, 7,8+ 0,9 in nondiabetics) (p=0,02)
(Table 1).
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Table 1. Comparison of demographic data and MPV values be-
tween groups

Acromegaly (n=80) | Control (n=65) P Value
Gender 38/42 31/34 0,320
(women/men)
Age (years) 46 +11 48+11 0,240
Preoperative 8,62 1,48 7,77 £0,85 0,001
MPV (fl)
HbAlc % 7128 69+11 0,640
(for diabetics)

DM nonDM DM nonDM
Preoperative 8,50 8,68+ 7,65+ 7,83+ 0,02 *
MPV + 0,78 1,50 0,90

1,40

DM: Diabetes mellitus, nonDM: non diabetes mellitus
*There is no significant differences between DM and non-DMgroups

The MPV values were significantly lower compared with
preoperative values in patients who were completely cured
after surgery (7,50+ 1,02 versus 8,52+ 1,46 and p=0,001).
Patients who achieved disease control with medical ther-
apy after the failure of surgical intervention demonstrated
decreased mean MPV values similar to that reported in pa-
tients cured with surgery (8,66+ 1,56 versus 8,02+ 1,36
and p=0,001 ) (Table 2) There was no correlation between
HbAlc and MPV values (p=0,06,r:0.251 ). Also no corre-
lation was observed between MPV values and IGF-1
(P=0,838 r=0,024).

Table 2. Evaluation of MPV values of acromegaly patients ac-
cording to treatment modalities.

Preoper- | Postoper- | MPV after- | P value

ative ative surgery +

MPV MPV medical

treatment

Entire group 8,62+ 8,10+1,50 | 7,50+1,90 | 0,001*
(n:80) 1,48
Surgical cure 8,52+ 7,50+ 0,001*
(n=41) 1,46 1,02
Controlled
disease 8,66+ 8,02+1,36 | 7,38+1,03 | 0,001
(surgery + 1,56
medical) (n:30)
uncontrolled 8,26 8,05+08 | 7,38+x063 | 0,64-0,32
disease 0,86 Respec-
(surgery + tively
medical) (n:9)

*There is significant differences between all MPV values

In patients with postoperative complete cure mean MPV
value following at least 2 years postoperatively was de-
creased compared to the levels at 6th month but the differ-
ence was not significant (p=0,059). The mean MPV level 2
years after remission in patients with medical treatment
(7,30£1,01) was also decreased significantly compared to
the levels at 6th month after remission (p=0,005). (Table
3).

Discussion
In this study we found that MPV values were significantly
higher in acromegalic group than in the control group. Also,
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there was significant decrease in MPV values in acromeg-
alic patients whose disease was adequately controlled by
surgical and medical treatments.

Table 3. Evaluation of acromegaly patients after 6 Months and 2
Years of treatment

Post-op | MPV after- | MPV at P
MPV surgery + two years value
medical follow-up
treatment
All acromegaly | 8,10+ 7,50+ 1,90 7,30+1,01 0,001*
group (n:80) 1,50
Controlled 7,50+ 7,30+1,01 0,059
Disease 1,02
(surgery +
medical)
(n:71)
Uncontrolled 7,38+ 1,03 730+1,10 0,018
disease
(surgery +
medical) (n:9)

*There are significant differences between all MPV values

Acromegalic patients have higher prevalence of cardiovas-
cular disorders, such as hypertension, cardiomyopathy, ar-
rhythmia, valvular heart disease, insulin resistance,
dyslipidemia, and hyperfibrinogenemia. GH and IGF-1 may
also contribute to the early development of atherosclerosis
through their direct effects on vascular endothelium (17-
20). However, studies investigating premature atheroscle-
rosis in acromegaly had conflicting results (7,21-23).
Atherosclerosis has been associated with chronic inflam-
mation (24). MPV is also related to inflammation and there
was elevation in increased atherosclerotic lesions (25,26).
Some previous studies showed that there is relationship
between acromegaly and both atherosclerosis and inflam-
mation markers (27-29).

Unubol et al. (30) show that MPV higher in active acromeg-
alic patients than healthy subjects similar our study. We
have also observed in our study that MPV was significantly
higher in both diabetic and non-diabetic acromegaly pa-
tients compared with the control subjects.

Another study showed that MPV levels were higher in ac-
romegalic patients compared to controls similar our study.
They also found that MPV did not change after treatment,
as opposed to our study (31).

In contrast to our study Ersoy et al. (32) reported that when
MPV levels were compared, no significant differences
were detected between acromegalic patients and control
group, however, they observed a significant decrease in
MPV with treatments aslike results of our study. Although
positive correlation between MPV and increased elevated
plasma glucose levels has been shown in previous stud-
ies, (33-35) we did not find any correlation between
HbAlc and MPV levels.

Ucler and et al. (36) was to evaluate the effect of disease
control on MPV and RDW in acromegalic patients. They
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have found significant increases in MPV and RDW in pa-
tients receiving SSA therapy but not significant changes
found in MPV and RDW in groups of surgical treatment
alone. In our study, MPV showed a significant decrease in
patients who achieved remission on surgical treatment.
Furthermore, MPV values also decreased in patients who
did not achieve remission, although not statistically signifi-
cant. Patients who achieved control with medical therapy
after the failure of surgical intervention demonstrated MPV
values similar to those reported in patients cured with sur-
gery. The MPV values at least two years after remission of
acromegaly were further decreased compared to postop-
erative sixth month levels. This result might show that, the
risk of cardiovascular disease in acromegalic patients
would disappear as healthy subjects on long term follow-
up. We also demonstrated that, the MPV levels of patients
on medical treatment continued to decrease reaching nor-
mal levels after long term treatment.

There are some limitations of the current study. We did not
evaluate the markers of atherosclerosis and inflammation
such as homocysteine and endothelin-1. Also the relation
between MPV and atherosclerosis indicators such as
CIMT, epicardial fatt tissue and aortic stiffness were not
evaluated. We did not assessed body mass indexes and
drug history of the patients and control group. Because our
study had a retro-spective design and we don't have infor-
mation of all patients. It is possible that BMI and drug his-
tory changes may affect MPV measurements.

Conclusion

In conclusion, our study showed MPV, which is a marker
of atherosclerosis and inflammation, was decreased after
GH and IGF-1 normalization in patients with acromegaly.
Also maintaining remission in these patients caused further
decrease in MPV levels. This result might indicate the im-
provement of atherosclerosis and inflammation in patients
with acromegaly after treatment. Also, well-designed trials
that include other atherosclerotic markers are warranted to
confirm this association

Ethical Approval: Ethics committee approval was obtai-
ned from the Clinic Ethical Committee of the Kocaeli Uni-
versity (decision number 2015/176).

References

1. Katznelson L, Atkinson JL, Cook DM, Ezzat SZ, Hamrahian AH, Miller
KK. American Association of Clinical Endocrinologists medical guide-
lines for clinical practice for the diagnosis and treatment of acromegaly—
2011 update. Endocr Pract. 2011; 17:1-44.

2. Giustina A, Chanson P, Bronstein MD, Klibanski A, Lambert S, F.
Casanueva, et al. A consensus on criteria for cure of acromegaly. J Clin
Endocrinol Metab. 2010;95:3141-3148.

3. William L, McGuffin WL, Phillip G, Ronald K, Willlam CR, Peter LF.
Acromegaly and cardiovascular disorders; A prospective study. Ann In-
tern Med 1974;81:11-18

4. Colao A, Baldelli R, Marzullo P, Ferretti E, Ferone E, Gargiulo P, et
al. Systemic hypertension and impaired glucose tolerance are inde-
pendently correlated to the severity of the acromegalic cardiomyopathy.

Mean platelet volume in acromegaly

J Clin Endocrinol Metab. 2000; 85:193-199.

5. Sowers JR, Standley PR, Ram JL, Jacober S, Simpson L, Rose K.
Hyperinsulinemia, insulin resistance and hyperglycemia: contributing
factors in the pathogenesis of hypertension and atherosclerosis. Am J
Hyperten 1993; 6:260-270.

6. Sherlock M, Ayuk J, Tomlinson JW, Toogod AA, Aragon-Alason A,
Sheppard MC, et al. Mortality in patients with pituitary disease. Endocr
Rev 2010; 31:301-342.

7. Kartal I, Oflaz H, Pamukcu B, Meri¢ M, Aral F, Ozbey N, et al. Inves-
tigation of early atherosclerotic changes in acromegalic patients. Int J
Clin Pract 2010; 64:39-44.

8. Gasparyan AY, Ayvazyan L, Mikhailidis DP, Kitas GD. Mean platelet
volume: a link between thrombosis and inflammation? Curr Pharm Des
2011;17:47-58.

9. Are’valo-Lorido JC, Carretero-Go'mez J, Villar-Vaca P. Mean platelet
volume predicting carotid atherosclerosis in atherothrombotic ischemic
stroke. Ir J Med Sci 2012;181:179-183.

10. Bath PM, Butterworth RJ. Palatelet size :measurement, phisology
and vascular disease. Blood Coagul Fibrinolysis 1996; 7:157-161.

11. Sewell R, Ibbotson RM, Phillips R, Carson P. High mean platelet
volume after myocardial infarction: is it due to consumption of small
platelets? Br Med J(Clin Res Ed) 1984;289:1576-1578.

12. Elsenberg EH, van Werkum JW, van de Wall RM, Zomer AC, Bou-
man HJ, Verheugt FW, et al. The influence of clinical charasteristics,
laboratory and inflammatory markers on ‘high on-treatment platelet re-
activity’ as measured with different platelet function tests. Thromb and
Haemost 2009; 102:719-727.

13. Kosus N, Kosus A, Turhan N. Mean platelet volume as a marker of
future cardiovascular disease risk in pregnant women with impaired fast-
ing glucose and impaired glucose tolerance. Turk J Med Sci 2012;
42:245-51.

14. Michelson AD. Methods for the measurement of platelet function.
Am J Cardiol 2009; 103:20-26.

15. Nicholson NS, Panzer Knodle SG, Haas NF, Taite BB, Szalony JA,
Page JD, et al. Assessment of platelet function assays. Am Heart J
1998; 135:170-78.

16. Katznelson L, Laws Jr RE, Melmed S, Molitch EM, Murad MH, Utz
A, and Wass JAH. Acromegaly: An Endocrine Society Clinical Practice
Guideline. J Clin Endocrinol Metab 2014;99: 2014-2700.

17. Lo’pez-Velasco R, Escobar-Morreale HF, Vega B, Villa E, Sancho
JM, Moyamur JL, et al. Cardiac involvement in acromegaly: specific my-
ocardiopathy or consequence of systemic hypertension? J Clin Endo-
crinol Metab 1997; 82:1047-1053.

18. Rajasoorya C, Holdaway IM, Wrightson P, Scott DJ, Ibbertson HK.
Determinants of clinical outcome and survival in acromegaly. Clin En-
docrinol (Oxf) 1994; 41:95-102.

19. Pereira AM, van Thiel SW, Lindner JR, Roelfsema R, Ernst E. van
der Wal, et al. Increased prevalence of regurgitant valvular heart dis-
ease in acromegaly. J Clin Endocrinol Metab 2004; 89:71-75.

20. Damjanovic SS, Neskovic AN, Petakov MS, Popovic J, Vujisic B,
Petrovic M, et al. High output heart failure in patients with newly diag-
nosed acromegaly. Am J Med 2002;112:610-6

21. Brevetti G, Marzullo P, Silvestro A, Pivonello R, Oliva G, Carolina DI
Somma CD, et al. Early vascular alterations in acromegaly. J Clin En-
docrinol Metab 2002;87:3174-3179.

22. Cannavo S, Aimoto B, Cavalli G, Squadrito S, Romanello G, Vigo
MT, et al. Acromegaly and coronary disease: an integrated evaluation
of conventional coronary risk factors and coronary calcifications de-
tected by computed tomography. J Clin Endocrinol Metab
2006;91:3766-3772.

23. Akutsu H, Kreutzer J, Wasmeier G, Ropers D, Rost C, Méhlig M, et
al. Acromegaly per se does not increase the risk for coronary artery dis-
ease. Eur J Endocrinol. 2010; 162:879.

24. Rosenfeld ME. Inflammation and atherosclerosis: direct versus indi-
rect mechanisms. Curr Opin Pharmacol 2013; 13: 154-160.

25. Mayer FJ, Hoke M, Schillinger M, Minar E, Arbesu |, Koppensteiner

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2020;17(3):355-359.

DOI: 10.35440/hutfd.756424

358



Akyay et al.

R, et al. Mean platelet volume predicts outcome in patients with asymp-
tomatic carotid artery disease. Eur J Clin Invest 2014, 44:22-28.

26. Hui M, Huandong L, Yu H, Xiaoming L, Wanyuan H, Jin X, et al.
Mean Platelet Volume in Relation to Carotid Atherosclerosis in Normo-
tensive, Euglycemic, and Normolipidemic Chinese Middle-Aged and EI-
derly Adults. Angiology 2014; 65:512-518.

27. Arikan S, Bahceci M, Tuzcu A, Gokalp D. Serum tumour necrosis
factor-alpha and interleukin-8 levels in acromegalic patients: acromeg-
aly may be associated with moderate inflammation. Clin Endocrinol
(Oxf) 2009; 70: 498-499.

28. Topaloglu O, Sayki AM, Turak O, Ginis Z, Sahin M, Cebeci M, et al.
Three noninvasive methods in the evaluation of subclinical cardiovas-
cular disease in patients with acromegaly: epicardial fat thickness, aortic
stiffness and serum cell adhesion molecules. Clin Endocrinol (Oxf)
2014; 80: 726-734

29. Ozkan C, Altinova AE, Cerit ET, Yayla C, Sahinarslan A, Sahin D,et
al. Markers of early atherosclerosis, oxidative stress and inflammation
in patients with acromegaly. Pituitary 2015;18:621-629

30. Unlibol M, Gliney E, Ttire M, Eryilmaz U. Mean platelet volume and
arterial stiffness in patients with acromegaly. Anatol J Cardiol 2014; 14:
456-463.

31. Arpaci D, Kuzu F, Unal M, llikhan SU, Buyukuysal MC, Bay-
raktaroglu T. Assessment of Mean Platelet Volume and its Effect on Dis-
ease Control in Patients with Acromegaly. Clin Lab. 2016 ;62:2167-2171
32. Ersoy R, Gul K, Solaroglu, Dirikoc A, Aydin C, Soydal C, Cakir B.
Effect of a six-month treatment with octreotide long acting repeatable
(LAR) on mean platelet volume in patients with acromegaly. Endocrine
Abstracts 2008; 16: 431.

33. Lippi G, Salvagno GL, Nouvenne A, Meschi T, Borghi L, Targher G.
The mean platelet volume is significantly associated with higher gly-
cated hemoglobin in a large population of unselected outpatients. Prim
Care Diabetes 2015; 9: 226-30.

34. Shimodaira M, Niwa T, Nakajima K, Kobayashi M, Hanyu N, Naka-
yama T. Correlation between mean platelet volume and fasting plasma
glucose levels in prediabetic and normoglycemic individuals. Cardio-
vasc Diabetol 2013; 12: 14.

35. Veeranna V, Zalawadiya SK, Panaich SS, Ramesh K, Afonso L. The
association of red cell distribution width with glycated hemoglobin
among healthy adults without diabetes mellitus. Cardiology 2012; 122:
129-132

36. Ucler R, Aslan M, Atmaca M, Alay M, Ademoglu EN, Candan Z, et
al. The effect of disease control on mean platelet volume and red blood
cell distribution in patients with acromegaly. Int J Clin Exp Med 2015;
8:6060-6066.

Mean platelet volume in acromegaly

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2020;17(3):355-359.

DOI: 10.35440/hutfd.756424

359



	asıl başlık
	Asıl metin

