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Platelet function parameters in management of hepatic 
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Abstract: Aim: To evaluate platelet function in patients with a history of surgical treatment for hepatic hydatid 
disease (HD). Methods: This retrospective case-controlled study was performed in a state hospital in Turkey from 
January 2009 to November 2013. The patients were divided into two groups: those evaluated in the preoperative 
period (Group 1) and those evaluated in the postoperative period (Group 2). The patient groups were compared with 
a control group (Group 3). All three groups were evaluated using laboratory records from day 1 of the preoperative 
period and day 30 of the postoperative period. The haematocrit level (HTC), platelet count (PLT), mean platelet 
volume (MPV), platelet distribution width (PDW), and percentage of eosinophils (EOS) were compared among the 
groups. Results: Fifty-three patients who had undergone surgical treatment of hepatic HD and 55 healthy controls 
were included in the study. The mean follow-up time for all patients was 45 (14-70) months. The patients comprised 
33 (62%) females and 20 (38%) males. The control group comprised 37 (67%) females and 18 (33%) males. The 
median age of the patients was 48 (19-78) years, while that of the control group was 42 (16-64) years. No signifi-
cant differences in the HTC, PLT, or EOS were present among the groups. The MPV and PDW indicated that platelet 
function was significantly different between Group 1 and Groups 2 and 3. Additionally, nine patients had undergone 
previous surgical treatment for HD. In a separate long-term follow-up, these patients exhibited no statistically signifi-
cant differences in MPV or PDW between the preoperative and postoperative periods. Conclusions: MPV and PDW 
can be used in the initial follow-up of patients with hepatic HD, but have limited use in long-term follow-up.
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Introduction 

The dog tapeworm Echinococcus granulosus is 
one of a group of medically important parasitic 
helminths of the family Taeniidae (phylum, 
Platyhelminthes; class, Cestoda; order, Cyclop- 
hyllidea) that infect at least 50 million people 
globally. Its life cycle involves two mammals: an 
intermediate host (usually a domestic or wild 
ungulate) and a canine definitive host (such as 
the domestic dog) [1]. A zoonosis caused by the 
larval stages of the cestode E. granulosus is 
widespread in developing and underdeveloped 
regions of the world. The disease is endemic in 
the Middle East, Central Asia, and Northern 

and Eastern Africa [2-4]. Humans are acciden-
tal intermediate hosts of this helminth parasite 
and are unable to transmit this disease to other 
humans. The larval (metacestode) stage caus- 
es hydatidosis (cystic hydatid disease (HD) or 
cystic echinococcosis), a chronic cyst-forming 
disease in the accidental intermediate (human) 
host [1, 5]. The eggs of this cestode are orally 
ingested, and the larvae are subsequently 
released into the intestine. They later invade 
the bloodstream and may be dispersed through-
out the whole body. The larvae usually reach 
the liver through the portal tract, but may cross 
this barrier and spread to the lungs and other 
visceral organs to form cysts [6]. The location 
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and size of these cysts and the clinical symp-
toms and complications determine the treat-
ment modality. Although the main treatment is 
surgical, medical treatments may be consid-
ered in selected patients because of concerns 
regarding morbidity and mortality [7].

Platelets actively participate in haemostasis, 
tissue repair, induction of inflammation, and 
antimicrobial host defence [8]. Because they 
possess strong protective properties against 
helminths, they have the ability to kill the para-
sites independently from the leukocytes. The 
mean platelet volume (MPV) and platelet distri-
bution width (PDW) are platelet function param-
eters and may be more sensitive biological 
markers of various diseases than the platelet 
count [9].

In the present study, we evaluated both the pre-
operative and postoperative MPV and PDW of 

patients who had undergone surgical treatment 
of hepatic HD.

Materials and methods

Patients

In this retrospective case-controlled study, the 
preoperative and postoperative laboratory reco- 
rds of 53 patients who had undergone surgical 
treatment of hepatic HD in the general surgery 
department of a state hospital from January 
2009 to November 2013 were compared with 
those of a control group. The patients were 
divided into two groups: those evaluated in the 
preoperative period (Group 1) and those evalu-
ated in the postoperative period (Group 2). The 
laboratory records from day 1 of the preopera-
tive period and day 30 of the postoperative 
period were evaluated for both patient groups 
and the control group (Group 3) (Figure 1). The 

Figure 1. Study population and group dis-
tributions.
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control group comprised healthy individuals 
who presented to the hospital for check-ups 
and had no acute or chronic disease. All con-

trols were of similar age and sex as 
those in the patient groups. No 
patients had a history of drug use 
or blood transfusion.

The diagnosis of hepatic HD was 
based on clinical evaluation, sero-
logical tests, and imaging findings. 
The patients’ preoperative and 
postoperative blood test results 
were compared. Additionally, the 
patients’ preoperative imaging find-
ings were accessed from their elec-
tronic medical records, and the 
number and size of hepatic cysts 
were recorded. None of the patients 
had received preoperative antipara-
sitic treatment. All patients were 
given postoperative albendazole to 
prevent recurrence.

The exclusion criteria were age < 15 
years, presence of acute or chronic 
infectious disease, presence of 
comorbidities (cardiac, respiratory, 

Table 1. Demographic data and cyst characteristics
Patients (n = 53) Controls (n = 55)

Median age (years) 48 (19–78) 42 (16-64)
Sex (M/F) 20 (38%)/33 (62%) 18 (33%)/37 (67%)
Recurrence 9 (16%)
Mean time for recurrence 26.4 months
Cyst Characteristics
Size (mm)* 85.5 ± 37 (10-160)
Number (n)
    1 32 (66%)
    2 6 (12%)
    ≥ 2 11 (22%)
Location
    Right lobe 30 (58%)
    Left lobe 15 (29%)
    Bilateral 7 (13%)
Complicated cysts
    Yes 16 (31%)
    No 36 (69%)
*Calculated size of the maximal hepatic cyst in patients with multiple hepatic 
cysts.

Table 2. Comparison of complete blood count 
parameters among the groups

Group 1 Group 3 P value
HTC (%) 40 ± 5 39.2 ± 7.9 NS
PLT (× 103 cells/µL) 272 ± 108 254 ± 56 NS
MPV (fL) 8.9 ± 1.6 8.4 ± 0.8 0.038
PDW (%) 40.4 ± 17.6 32.7 ± 15.8 0.022
EOS (%) 3.7 ± 4.9 3.2 ± 1.7 NS

Group 2 Group 3 P value
HTC (%) 38.7 ± 7.9 39.2 ± 7.9 NS
PLT (× 103 cells/µL) 278 ± 111 254 ± 56 NS
MPV (fL) 8.3 ± 1.8 8.4 ± 0.8 NS
PDW (%) 35.7 ± 17.1 32.7 ± 15.8 NS
EOS (%) 3.3 ± 2.7 3.2 ± 1.7 NS

Group 1 Group 2 P value
HTC (%) 40 ± 5 38.7 ± 7.9 NS
PLT (× 103 cells/µL) 272 ± 108 278 ± 111 NS
MPV (fL) 8.9 ± 1.6 8.3 ± 1.8 0.009
PDW (%) 40.4 ± 17.6 35.7 ± 17.1 0.032
EOS (%) 3.7 ± 4.9 3.3 ± 2.7 NS
HTC: haematocrit, PLT: platelet count, MPV: mean platelet 
volume, PDW: platelet distribution width, EOS: percentage of 
eosinophils, NS: not significant. Data are presented as means 
± standard deviation.

renal, endocrine, or vascular disease; cancer; 
and other conditions), presence of haemato-
logic disease or a history of a blood transfu-
sion within the last year for any reason, and 
on-going use of medication (analgaesics, oral 
contraceptives, antimetabolites, and other 
drugs).

Test methods

The patients’ venous blood samples were 
obtained on preoperative day 1 and postoper-
ative day 30. All blood samples were stored in 
tubes containing ethylenediaminetetraacetic 
acid (EDTA) and assayed automatically using 
internationally certified devices. The reference 
values were as follows: haematocrit (HTC), 
37% to 52%; platelet count (PLT), 130 to 400 
× 103 cells/µL; MPV, 7.2 to 11.0 fL; PDW, 10% 
to 18%; and eosinophil percentage (EOS), 0% 
to 7%. All results were examined by an inde-
pendent biochemistry expert who was unaware 
of the patients’ histories. Extreme results were 
reanalysed. All blood samples were evaluated 
in ≤ 10 min.

Statistical methods

The data were statistically compared among 
the three groups using statistical software 
(SPSS for Windows 21.0). The demographic 
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count parameters. Associati- 
ons between numeric data 
were compared using correla-
tion analysis. The parameters 
in the patient and control 
groups were described using 
receiver operating characteris-
tic curve analysis. The sensitiv-
ity, specificity, positive predic-
tive value, negative predictive 
value, diagnostic accuracy, 
and likelihood ratio were calcu-
lated using the area under the 
receiver operating characteris-
tic curve. All results were eval-
uated within the 95% confi-
dence interval and at a P value 
of < 0.05.

Results

Fifty-three patients who had 
undergone surgical treatment 
of hepatic HD and 55 healthy 
individuals were included in 
the study. The patients com-
prised 33 (62%) females and 
20 (38%) males. The control 
group comprised 37 (67%) 
females and 18 (33%) males. 
The patients’ median age was 
48 (19-78) years, while the 
controls’ median age was 42 
(16-64) years. Nine patients 
had undergone previous surgi-
cal treatment of HD. The mean 
time for recurrence among 
these nine patients was 26.4 
months. In a separate long-
term follow-up of these nine 
patients (Table 1), the mean 
size of the hepatic cysts was 
86 ± 37 mm (calculated as the 
maximum hepatic cyst size in 
patients with multiple hepatic 
cysts). Among these patients, 

Figure 2. Distribution of MPV among the groups.

and clinical characteristics of the patients are 
expressed using means ± standard deviation, 
medians, ranges, and percentages. Parame- 
tric parameters were investigated with Stud- 
ent’s t-test and one-way ANOVA, and nonpara-
metric parameters were investigated using the 
Mann-Whitney U test and chi-squared test. The 
Wilcoxon test was used to compare the preop-
erative and postoperative complete blood 

66%, 12%, and 22% had single, double, and 
multiple cysts, respectively. Most were located 
in the right lobe (58%) and were not complicat-
ed (69%) (Table 1).

No significant differences were observed in the 
HTC, PLT, or EOS among the groups. On the 
other hand, the MPV and PDW indicated that 
platelet function was significantly different betw- 

Figure 3. Distribution of PDW among the groups.
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Table 3. Diagnostic comparison of platelet parameters
Cut-off point AUC Sensitivity Specificity PPV NPV LR+ LR- DA

PLT 272 (× 103 cells/µL) 0.44 (CI: 0.33-0.55) 48% 65% 57% 57% 1.39 0.79 57%
MPV 7.75 fL 0.41 (CI: 0.30-0.52) 71% 27% 48% 50% 0.9 1.06 48%
PDW 30.85% 0.38 (CI: 0.27-0.48) 69% 49% 56% 62% 1.36 0.63 58%
PLT: platelet count, MPV: mean platelet volume, PDW: platelet distribution width, AUC: area under the receiver operating 
characteristic curve, PPV: positive predictive value, NPV: negative predictive value, LR+: positive likelihood ratio, LR–: negative 
likelihood ratio, DA: diagnostic accuracy.

een Group 1 and Groups 2 and 3. There was no 
statistically significant difference between 
Groups 2 and 3 (Table 2). The distribution of 
the MPV and PDW among the groups is pre-
sented in Figures 2 and 3. Among patients with 
recurrence, no significant difference in these 
parameters was noted between the preopera-
tive and postoperative periods. A diagnostic 
comparison of the platelet parameters is pre-
sented in Table 3. The diagnostic efficacy of 
these parameters was limited. A negative cor-
relation was detected between the MPV and 
PLT during the postoperative period (r = -0.314, 
P = 0.022) (Figure 4). The MPV was higher in 
patients with thrombocytopaenia. No correla-
tion was observed between the size/number of 
cysts and the MPV or PDW.

Discussion

Cystic echinococcosis or HD, a zoonosis caused 
by the adult or larval stages of the cestode E. 

cations determine the treatment modality. 
Although the main treatment is surgical, medi-
cal treatment may be considered in selected 
patients because of concerns regarding mor-
bidity and mortality [7]. HD may occur in 
patients of any age and sex, although it is more 
common in those aged 20 to 40 years [11]. It 
affects the right liver lobe more commonly [12], 
and the cysts are usually solitary [13]. In the 
present study, HD was most frequently seen in 
the fourth decade of life and in female patients. 
Similarly, the cysts were usually located in the 
right lobe and solitary.

Platelets participate in various stages of blood 
coagulation; in various diseases, neoplasms, 
and inflammatory processes; and in allergic 
and immune reactions. Activated platelets play 
a role in the organism’s defence mechanisms, 
such as in antiparasitic immunologic reactions 
[14]. The cytotoxic activity of blood platelets is 
characterised by the release of various inflam-

Figure 4. Correlation between platelet count and MPV. NS: not significant.

granulosus, is endemic in some 
Mediterranean countries, the 
Middle East, South America, 
South Africa, and Oceania. It is 
a disease of rural areas where 
farming is traditionally prac-
ticed [5, 10]. Humans are the 
incidental intermediate host. 
The eggs are orally ingested, 
and the larvae are subsequent-
ly released into the intestine. 
They later invade the blood-
stream and may be dispersed 
throughout the whole body. The 
larvae usually reach the liver 
through the portal tract, but 
sometimes cross this barrier 
and spread to the lungs and 
other visceral organs to form 
cysts [6]. The location and size 
of these cysts and the patient’s 
clinical symptoms and compli-
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matory mediators; they also exhibit phagocytic 
activity and cooperate with other cells of the 
immunologic system [15, 16]. In these ways, 
blood platelets are effective in the prevention 
of infectious diseases. Furthermore, they are 
effective defenders in helminthic infections. 
Joseph et al. [17] reported that platelets can 
eliminate parasites independent of white blood 
cells.

Among the various platelet parameters, MPV 
and PDW are associated with parasitic infec-
tions. In a study by Maina et al. [18], the MPV 
was significantly higher in patients with malaria 
than in controls. Similarly, Coelho et al. [19] 
found higher MPVs in patients with thrombocy-
topaenic malaria. They also reported a negative 
correlation between the PLT and MPV. Kuc- 
ukbayrak et al. [20] recently observed signifi-
cantly higher MPVs were during the preopera-
tive period than in the postoperative period in 
patients with pulmonary HD; Sit et al. [7] report-
ed similar findings in patients with hepatic HD. 
Likewise, we observed significantly higher 
MPVs during the preoperative period than in 
the early postoperative period in our patients 
with hepatic HD. Additionally, we detected a 
statistically significant negative correlation 
between the PLT and MPV.

Although no previous studies have demonstrat-
ed a relationship between PDW and HD, the 
PDW was significantly higher during the early 
postoperative period in the present stu- 
dy. However, this relationship was absent dur-
ing the long-term follow-up.  

Only a limited number of reports have described 
the use of the MPV and PDW in the follow-up of 
patients with hepatic HD. Studies on the use of 
the PDW are particularly scarce. MPV and PDW 
measurement is low-cost and simple to per-
form, and these parameters are easy to evalu-
ate. These tests can be used during the follow-
up after treatment of conditions such as HD, 
thus having an impact on public health. 

In conclusion, the MPV and PDW can be used in 
the short-term follow-up of patients with HD, 
but have limited use in the long-term follow-up 
and diagnosis. The MPV and PDW may be relat-
ed to the performance of operations or pres-
ence of inflammation associated microorgan-
isms other than E. granulosus. Thus, ran-
domised, prospective studies using larger 
patient populations are needed for further inves- 
tigation.
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