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Evaluation of mean platelet volume as an inflammatory 
marker in patients with acute cholecystitis

 Ersan Eroğlu

ABSTRACT
Introduction: Acute cholecystitis (AC) is an acute inflammatory condition that involves the gallbladder wall 
with various degrees of severity. Studies investigating mean platelet volume (MPV) in AC are limited. The 
objective of this study was to evaluate the diagnostic role of MPV in patients with AC.

Materials and Methods: AC patients who had abdominal ultrasonography and laboratory findings were in-
cluded in the study. A control group was created with age- and gender-matched healthy individuals who had 
laboratory findings in the medical records. All participants’ demographic data such as age, gender, height, 
weight and body mass index, smoking, and alcohol consumption status, AST, ALT, hemoglobin, platelet dis-
tribution width, MCV, MPV, RDW, white blood cell (WBC), and PLT values were obtained from the medical 
records and compared between the patient and control groups.

Results: The mean age was found as 44.34±13.11 years in the patient and 40.04±9.56 years in the control 
group. WBC count was significantly higher in the patient group compared to the control group (p=0.001). 
The mean MPV value was statistically significantly lower in the patient group compared to the controls 
(p<0.001). There was a statistically significant difference between the patient and control groups in terms of 
the mean platelet counts (p<0.05). In the correlation analysis, MPV was negatively correlated with platelet 
count and plateletcrit (PCT).

Conclusion: Early diagnosis reduces the rates of morbidity and mortality in patients with AC. MPV that can 
be easily obtained through complete blood count can be used to support the diagnosis.
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Introduction

Acute cholecystitis (AC) is an acute inflammatory condi-
tion that involves the gallbladder wall with various de-
grees of severity.[1] AC is the most common complication of 
gallstones, requiring hospital admission and prompt in-
tervention.[2] In many AC cases, the etiology is the obstruc-

tion of the cystic duct with an impacted stone in the neck 
of the gallbladder or the cystic duct.[3] The reported mor-
tality from AC is approximately 3%, but this rate increases 
with age and comorbidity of the patients. AC is diagnosed 
in approximately 200,000 people in the USA each year.[4] 
Early diagnosis and treatment of AC significantly decrease 
the rates of mortality and morbidity.
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Diagnosis is the starting point of the management of AC, 
and prompt and timely diagnosis should lead to early 
treatment and the lower rates of mortality and morbid-
ity. Ultrasonography (US) examination is an effective di-
agnostic tool in patients with AC, especially when used 
on patients admitted for emergency surgery.[5] US is the 
most valuable diagnostic method in the diagnosis of AC 
with a reported sensitivity of 80–100% and specificity of 
60–100%.[6] 

Several laboratory parameters are used to support 
the diagnosis. These markers include white blood cell 
count (WBC), C-reactive protein (CRP), and erythrocyte 
sedimentation rate (ESR).[7] Platelets are discoid cells, 
roughly 2–3 mm in diameter that serve mainly as regu-
lators of hemostasis, but also play secondary roles in 
angiogenesis and innate immunity. In addition, there is 
accumulating evidence that they also play a critical role 
in immune responses and inflammation.[8] Platelets are 
activated to release inflammatory mediators after tissue 
injury.[3] In complete blood count (CBC), there are three 
components related to platelets including mean platelet 
volume (MPV), plateletcrit (PCT), and platelet distribu-
tion width (PDW). MPV is the best platelet marker, which 
can be easily measured by routine CBC.[9] The study of 
MPV can provide information on the course and prog-
nosis in many inflammatory conditions. Platelets rapidly 
migrate to the site of inflammation where they undergo 
activation. This seems to explain the decrease in MPV in 
patients with ongoing inflammation.[10] MPV was previ-
ously investigated and found to have diagnostic value 
in detecting inflammatory disease such as rheumatoid 
arthritis, ankylosing spondylitis, celiac disease, ulcera-
tive colitis, and acute pancreatitis.[9,11,12] However, studies 
investigating MPV in AC are limited. Therefore, the ob-
jective of this study was to evaluate the diagnostic role 
of MPV in patients with AC.

Materials and Methods

The study protocol was approved by the local ethics com-
mittee of Memorial Hospital with the 22/03/2022 dated 
and 33 numbered decision. Informed consent was waived 
due to the retrospective nature of the study. This study 
was conducted in line with the ethical principles of the 
Declaration of Helsinki revised in 2013.

Patient files and records between 2018 and 2022 were 
screened for the diagnosis of AC. AC patients who had 

abdominal US and laboratory findings were included in 
the study. Patients with thrombocytopenia, cardiovascu-
lar disease, hypertension, peripheral vascular disease, 
metabolic disease, kidney or liver disease and those with 
malignancy were excluded from the study. In addition, 
patients receiving medications that may affect platelet 
functions such as anticoagulants or nonsteroidal anti-in-
flammatory drugs were also excluded from the study. A 
control group was created with age and gender matched 
healthy individuals who had laboratory findings in the 
medical records.

Patients’ admission complaints, duration of hospitaliza-
tion, complications, and operation time were recorded. In 
addition, all participants’ demographic data such as age, 
gender, height, weight and body mass index, smoking 
and alcohol consumption status, AST, ALT, Hemoglobin, 
PDW, MCV, MPV, RDW, WBC, and PLT values were ob-
tained from the medical records and compared between 
the patient and control groups.

The diagnosis of AC was established through a physical 
examination involving pain in the right quadrant, labo-
ratory findings including elevated ESR and WBC, positive 
CRP and US findings. All ultrasonographic examinations 
were performed by the same radiologist.

Reference range values for CBC data according to local 
calibration of our laboratory were: Platelets – 150–400 
×103/μL; PDW 15–17; PCT – 0.1–0.3%; and MPV 6–11 fem-
toliters (FL).

Statistical Analysis

Data obtained in this study were statistically analyzed 
using the SPSS version 25.0 (SPSS, Statistical Package for 
the Social Sciences, IBM Inc., Armonk, NY, USA) statisti-
cal package. Normality of the variables was tested using 
the Kolmogorov–Smirnov method. A Student’s t-test was 
used for the statistical comparison of data that matched 
normal distribution and the Mann–Whitney U-test was 
used for the statistical comparison of the groups when 
data were not distributed normally. Continuous variables 
are expressed as mean±standard deviation and categor-
ical variables as frequency and percentage. The Pearson 
correlation analysis was used to determine the correlation 
between MPV, PLT, PCT, and PDW. A multiple linear re-
gression analysis was used to determine the prognostic 
factors that may affect MPV. P<0.05 values were consid-
ered statistically significant.
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Results

A total of 186 patients were included in the study. Of all 
patients, 103 (55.38%) were in the patient and 83 (44.62%) 
were in the control group. The mean age was found as 
44.34±13.11 years in the patient and 40.04±9.56 years in 
the control group. No statistically significant difference 
was found between the groups in terms of age (p=0.13). 
There were 39 males and 64 females in the patient group 
and 48 males and 35 females in the control group. Again, 
no significant difference was found between the groups 
in terms of gender. The descriptive characteristics of the 
groups are given in Table 1.

The mean WBC value was found as 7.81±2.60 × 103/µl in 
the patient group and 6.73±1.66 × 103/µl in the control 
group. WBC count was significantly higher in the patient 
group compared to the control group (p=0.001). The mean 
hemoglobin value was found as 13.36±1.97 g/dL in AC pa-
tients and 13.82±1.58 in the control group. No statistically 

significant difference was found between both groups in 
terms of hemoglobin values (p=0.084).

The mean MPV value was 9.12±1.05 FL in the patient and 
9.41±0.77 FL in the control group. The mean MPV value 
was statistically significantly lower in the patient group 
compared to the controls (p<0.001). The mean platelet 
count was found as 256.12±112.2 × 103/µL in the patients 
with AC and 249.56±110.25 × 103/µL in the control group. 
There was a statistically significant difference between the 
patient and control groups in terms of the mean platelet 
counts (p<0.05).

The mean PDW value was found as 15.65±1.20 FL in the 
patient group and 16.02±0.42 FL in the control group. The 
mean PDW value was statistically significantly higher in 
the patient group (p<0.001). The mean PCT value was 
found as 0.26±0.31 in the patient and 0.24±0.04 in the 
control group with a significant difference in favor of the 
patient group (p=0.004) (Table 2).

In the correlation analysis, MPV was negatively correlated 
with PLT count and PCT (Table 3).

Discussion

In the present study, we investigated the diagnostic value 
of MPV and PLT in patients with AC. AC results from 

Table 1. Descriptive characteristics of the patient 
and control groups

  Patient (n=103) Control (n=83) p

Gender   
 Male 39 (37.86%) 48 (57.83%) 0.007
 Female 64 (62.14%) 35 (42.17%) 

  Mean±SD Mean±SD

Age 44.34±13.11  40.04±9.56  0.13
Height 170.78±8.01 171.40±9.58 0.631
Weight 72.64±10.58 74.71±14.80 0.268
BMI 24.85±2.67 25.22±3.29 0.398
Smoking 28 (27.18%) 11 (13.25%) <0.001
Alcohol 2 (1.94%) 1 (1.20%) <0.001

Table 2. CBC parameters of the patient and control groups

Parameter Patient (n=103) Control (n=83) p
  Mean±SD Mean±SD

WBC (×103/UL) 7.81±2.60 6.73±1.66 0.001 
Hb (g/dL) 13.36±1.97 13.82±1.58 0.084
MPV (fL) 9.95±1.05 9.41±0.77 <0.001
PLT (×103/µL) 256.12±112.2 249.56±110.25 <0.001
PCT (%) 0.26±0.31 0.24±0.04 0.004
PDW (fL) 15.65±1.20 16.02±0.42 <0.001

CBC: Complete blood count.

Table 3. Correlations of MPV with the other platelet 
components

MPV PLT PCT PDW

Pearson correlation –0.402 –0.176 0.086
Sig. (two-tailed) 0.001 0.038 0.276

MPV: Mean platelet volume.
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obstruction of the cystic duct, usually by a gallstone, 
followed by chemical or bacterial inflammation of gall-
bladder.[13] The cause of AC is uncertain and may be mul-
tifactorial, including increased susceptibility to bacterial 
colonization of the gallbladder bile. Signs and symptoms 
of AC include progressing right upper quadrant abdom-
inal pain with bloating, tenderness over the abdomen, 
food intolerance, increased gas, nausea/vomiting, and 
fever.[14] Signs and symptoms of AC usually occur after a 
large or fatty meal.

A gallbladder US is the best test to evaluate gallbladder 
disease initially. A thickened gallbladder wall and gall-
stones are common US findings in AC.[15,16] Ultrasono-
graphic findings include positive sonographic Murphy’s 
sign, thickened gallbladder wall (>4 mm), enlarged gall-
bladder, debris echo, incarcerated gallstone, sonolucent 
layer in the gallbladder wall, pericholecystic fluid collec-
tion, and striated intramural lucencies.[17]

In addition, laboratory findings such as WBC, ESR, and 
CRP are used to support the diagnosis. Local and systemic 
findings of inflammation with imaging findings are diag-
nostic. Local findings include right upper quadrant pain 
and tenderness, while systemic findings involve elevated 
ESR, CRP, WBC, and fever.[17] However, ESR and CRP have 
some disadvantages in the diagnosis of AC. ESR may be 
influenced by age and gender of the patient and other 
non-inflammatory conditions such as renal failure or ane-
mia. CRP begins to rise 48 h after symptoms onset and 
have similar limitations.

These limitations have prompted the researcher to seek 
other inflammatory markers to help the diagnosis of AC. 
Recent studies have focused on MPV for this purpose. 
MPV is a machine calculated measurement of the aver-
age size of platelets that are vital components of normal 
homeostasis and can release several inflammatory cy-
tokines. MPV has been used to represent the inflammatory 
load and disease activity in various diseases.[3] Studies 
have shown that MPV can provide important informa-
tion on the course and prognosis in many pathological 
conditions, such as cardiovascular diseases, rheumatoid 
arthritis, juvenile systemic lupus erythematosus respira-
tory diseases, Crohn’s disease, diabetes mellitus, and the 
majority of neoplastic diseases.[18-22]

In the present study, the mean MPV value was signifi-
cantly lower in patients with AC than in the control group. 
Similarly, Sayit et al. found the lower MPV values in the 

AC group.[3] In a study by Seker et al., MPV values were 
found to be significantly lower in the AC group when com-
pared to those in chronic cholecystitis and control groups.
[7] Our finding is consistent with the literature. On the other 
hand, in our study, there were significant differences be-
tween the groups in terms of PLT, PCT and PDW values. In 
addition, MPV was significantly correlated with PLT and 
PCT in the negative direction. This might be attributed to 
the migration of the platelets to the site of inflammation, 
where they undergo activation and wear.

The major limitations of our study are its retrospective na-
ture and relatively small number of patients. In addition, 
other laboratory parameters could be compared between 
the groups. However, given the scarcity of studies on this 
issue, we believe that our findings will be guiding for 
more comprehensive studies with larger series of patients 
to be conducted in the future.

Conclusion

Early diagnosis reduces the rates of morbidity and mortal-
ity in patients with AC. In addition to the other laboratory 
parameters, MPV that may be easily obtained through 
CBC can be used to support the diagnosis. However, fur-
ther studies are needed to draw more definitive conclu-
sions on the diagnostic value of MPV.

Disclosures

Ethichs Committee Approval: The study protocol was ap-
proved by the local ethics committee of Memorial Hospital 
with the 22/03/2022 dated and 33 numbered decision.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

References
1. Gallstone Disease: Diagnosis and Management of Cholelithi-

asis, Cholecystitis and Choledocholithiasis. London: Na-
tional Institute for Health and Care Excellence (NICE); 2014 
Oct. 

2. Sheffield KM, Ramos KE, Djukom CD, Jimenez CJ, Mileski 
WJ, Kimbrough TD, et al. Implementation of a critical path-
way for complicated gallstone disease: translation of pop-
ulation-based data into clinical practice. J Am Coll Surg 
2011;212:835–43. [CrossRef]

3. Sayit AT, Gunbey PH, Terzi Y. Is the Mean Platelet Volume in 
Patients with Acute Cholecystitis an Inflammatory Marker?. 
J Clin Diagn Res 2015;9:TC05–TC7. [CrossRef]

4. Gallaher JR, Charles A. Acute Cholecystitis: A Review. JAMA 
2022;327:965–75. [CrossRef]

https://doi.org/10.1016/j.jamcollsurg.2010.12.047
https://doi.org/10.7860/JCDR/2015/12028.6061
https://doi.org/10.1001/jama.2022.2350


160 Laparosc Endosc Surg Sci

5. Ukegjini K, Schmied BM. Diagnosis and treatment of acute 
cholecystitis. Ther Umsch 2020;77:133–46. [CrossRef]

6. Barbosa ABR, Ferreira de Souza LRM, Pereira RS, D’Ippolito 
G. Gallbladder wall thickening at ultrasonography: how to in-
terpret it? Radiol Bras 2011;44:381–87. [CrossRef]

7. Seker A, Incebiyik A, Kucuk A, Terzi A, Yucel Y, Ciftci R, et al. 
Mean platelet volume in patients with acute and chronic 
cholecystitis. Acta Medica Mediterr 2013;29:515–19.

8. Thomas MR, Storey RF. The role of platelets in inflammation. 
Thromb Haemost 2015;114:449–58. [CrossRef]

9. Korniluk A, Koper-Lenkiewicz OM, Kamińska J, Kemona H, 
Dymicka-Piekarska V. Mean Platelet Volume (MPV): New 
perspectives for an old marker in the course and prog-
nosis of inflammatory conditions. Mediators Inflamm 
2019;2019:9213074.

10. Afsar N, Afroze IA, Tahniath H, Abid Z. Role of mean platelet 
volume as an adjunct in evaluation of acute inflammation. 
APALM 2017;4:466–9. [CrossRef]

11. Purnak T, Efe C, Yuksel O, Beyazit Y, Ozaslan E, Altiparmak 
E. Mean platelet volume could be a promising biomarker to 
monitor dietary compliance in celiac disease. Ups J Med Sci 
2011;116:208–11. [CrossRef]

12. Yesil Y, Kuyumcu ME, Cankurtaran M, Uz B, Kara A, Kilic MK, 
et al. Increased mean platelet volume (MPV) indicating the 
vascular risk in Alzheimer’s disease (AD). Arch Gerontol Ge-
riatr 2012;55:257–60. [CrossRef]

13. Halpin V. Acute cholecystitis. BMJ Clin Evid 2014;2014:0411.
14. Jones MW, Genova R, O’Rourke MC. Acute Cholecystitis. [Up-

dated 2022 Apr 13]. In: StatPearls [Internet]. Treasure Island 
(FL): StatPearls Publishing; 2022 Jan-. Available at: https://
www.ncbi.nlm.nih.gov/books/NBK459171/. Accessed Jul 

25, 2022. 
15. Tootian Tourghabe J, Arabikhan HR, Alamdaran A, Zamani 

Moghadam H. Emergency medicine resident versus radi-
ologist in detecting the ultrasonographic signs of acute 
cholecystitis; a diagnostic accuracy study. Emerg (Tehran) 
2018;6:e19.

16. Joshi G, Crawford KA, Hanna TN, Herr KD, Dahiya N, Menias 
CO. US of right upper quadrant pain in the emergency de-
partment: diagnosing beyond gallbladder and biliary disease. 
Radiographics 2018;38:766–93.

17. Hirota M, Takada T, Kawarada Y, Nimura Y, Miura F, Hirata K, 
et al. Diagnostic criteria and severity assessment of acute 
cholecystitis: Tokyo Guidelines. J Hepatobiliary Pancreat 
Surg 2007;14:78–82. [CrossRef]

18. Liu S, Ren J, Han G, Wang G, Gu G, Xia Q, et al. Mean platelet 
volume: a controversial marker of disease activity in Crohn’s 
disease. Eur J Med Res 2012;17:27.

19. Yavuz S, Ece A. Mean platelet volume as an indicator of 
disease activity in juvenile SLE. Clinical Rheumatology 
2014;33:637–41. [CrossRef]

20. Kurt M, Onal IK, Sayilir AY, Beyazit Y, Oztas E, Kekilli M, et al. 
The role of mean platelet volume in the diagnosis of hepa-
tocellular carcinoma in patients with chronic liver disease. 
Hepatogastroenterology 2012;59:1580–2.

21. Tuncel T, Ozgun A, Emirzeoglu L, Celik S, Bilgi O, Karagoz B. 
Mean platelet volume as a prognostic marker in metastatic 
colorectal cancer patients treated with bevacizumab-com-
bined chemotherapy. Asian Pac J Cancer Prev 2014;15:6421–
3. [CrossRef]

22. Matowicka-Karna J, Kamocki Z, Polińska B, Osada J, Ke-
mona H. Platelets and inflammatory markers in patients with 
gastric cancer. Clin Dev Immunol 2013;2013:401623.

https://doi.org/10.1024/0040-5930/a001168
https://doi.org/10.1590/S0100-39842011000600010
https://doi.org/10.1160/TH14-12-1067
https://doi.org/10.21276/APALM.1486
https://doi.org/10.3109/03009734.2011.581399
https://doi.org/10.1016/j.archger.2011.09.016
https://doi.org/10.1007/s00534-006-1159-4
https://doi.org/10.1007/s10067-014-2540-3
https://doi.org/10.7314/APJCP.2014.15.15.6421

