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Abstract: The present study was designed to study the changes inhematological parameters in acute appendicitis patients (AA). The 

target population of this study was 40 male individuals from Al-Yarmouk Teaching Hospital and positive control group composed of 20 

colitis male patients, and a negative control group composed of 20 healthy male individuals with the same age range. The diagnosis was 

made by the consultant medical staff, which based on a history, symptoms, clinical examination and other investigation.Blood samples 

were collected from each patient and control then used for analysis of white blood cell (WBC), lymphocyte, neutrophil, mean platelet 

volume(MPV), anderythrocyte sedimentation rate (ESR). The results demonstrate high significant difference in WBC, neutrophil, and 

ESR of AA patients compared with the control groups. There is no significant difference in lymphocyte of AA patients compared with 

control groups. A significant decrease in the MPV of AA patients compared with negative control group and no significant differences 

with positive group.  
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1. Introduction  
 

Acute appendicitis (AA) is one of the most frequent 

underlying conditions in patients presenting with acute 

abdominal pain at the emergency department, it might occur 

at any age (Liu et al., 2017).The etiology remains uncertain, 

but possible causes include luminal obstruction blocking the 

escape of mucosal secretions and leading to an increase in 

pressure, causing engorgement and stasis that can lead to 

necrosis and eventually perforation   (Baird et al., 2017). 

 

White blood cells (WBC), or leukocytes, are cells of the 

immune system involved in defending the body against both 

infectious disease and foreign materials (Rashid, 

2013).Intervals for WBC counts and relative percentages and 

absolute cell counts vary by patient age and hospital 

population (Chabot-Richards and George, 2014). 

 

Neutrophils are well recognized during acute inflammation. 

They are typically the first leukocytes to be recruited to an 

inflammatory site and are capable of eliminating pathogens 

by multiple mechanisms (Kolaczkowska and Kubes, 

2013).As such, the neutrophils in the blood rapidly migrate 

to the infected site and, to compensate for neutrophil 

consumption, the bone marrow increases neutrophil 

production (Hondaet al., 2016). 

 

Lymphocytes are the cornerstone of the adaptive immune 

system. Their absence causes severe immunodeficiency and 

renders individuals unable to thrive in a ‘germ-filled’ world 

(Reiner and Adams, 2014).They can be altered in many 

primary immune diseasesor diseases with secondary 

involvement of the immune system(Tosatoet al.,2013). 

 

Mean platelet volume (MPV), which reflects the size of 

platelets, is an accepted marker of platelet function(Cure et 

al., 2014). It is one of the most widely used surrogate 

markers of platelet function and has been shown to reflect 

inflammatory burden and disease activity in several diseases 

including pre-eclampsia, acute pancreatitis, unstable angina, 

myocardial infarction, and systemic inflammation such as 

ulcerative colitis and Crohn’s disease (Kucuk and Kucuk, 

2015). 

 

Erythrocyte sedimentation rate (ESR) was first described in 

1921 by Westergren (Al-lmi, 2013).It is widely used as a 

screening test for patients with acute and chronic 

inflammatory diseases. Although it is nonspecific diagnostic 

test, but it is a marker for neonatal infection, it is used in 

monitoring and follow-up of certain groups of patients, such 

as those with rheumatoid arthritis, polymyalgia, rheumatic 

and Hodgkin’s disease, where disease activity is mirrored by 

changes in the ESR(Adhikariet al.,2017). 

 

Therefore, the aim of the present study is to determine the 

changes in hematological parameters in AA patients as 

compared with negative and positive controls. These 

parameters included WBC, lymphocytes and neutrophils 

counts as well as MPV and ESR values. 

 

2. Materials and Methods 
 

Subjects  

The target population of this study was 40 male individual 

from  Al-Yarmok Teaching  Hospital, Baghdad, Iraq during 

the period between November 2017& March 2018 with age 

ranged between 15 to 40 years. The patients were diagnosed 

with AA by theconsultant medical staff, according to clinical 

examination and symptoms. A positive control group was 

composed of 20 colitis male patientswith the same age range, 

and a negative control group was composed of 20 healthy 

male individualsalso with the same age range. 

 

Collection of Blood Samples 

Blood samples were obtained by venipuncture, using 5ml 

disposable syringe from patients and control groups. 

Drawing the blood into a test tube containing 

an anticoagulant (EDTA) to stop it from clotting.  
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Hematological Assay 
Determination of WBC, Lymphocyte, Neutrophil, and MPV 

was carried out by  auto hematology analyzer  and estimation 

of  ESR by wintrobe method. 

 

Statistical Analysis 

The Statistical Analysis System- SAS (2012) program was 

used to study  of difference factors in study parameters. LSD 

test was used to significant compare between means. 

Estimate of correlation coefficient in this study between 

difference parameters (SAS, 2012). 

 

3. Results 
 

The results of the present study showa high significant (p < 

0.01) increase in the means of WBC in AA patients 

compared with positive and negative control. The means of 

WBC count are 9.98 ± 0.74, 8.13 ± 0.67 and6.99 ± 

0.43X10
3
cell/µL in AA patients, positive and negative 

control groups, respectively. While there is non-significant 

difference in the means of lymphocyte count in AA patients 

compared with positive and negative control. The means of 

lymphocyte count are 1.99 ± 0.24, 2.24 ± 0.21 and 2.07 ± 

0.16X10
3
cell/µLin AA patients, positive and negative control 

groups, respectively. There is also a highly significant (p> 

0.01)  increase in neutrophil count in AA patients compared 

with negative control. The means of neutrophil count are 

6.59 ± 0.64 and4.09 ± 0.35 X10
3
cell/µL in AA patients and 

negative control, respectively. In addition, there is no 

significant difference in neutrophil count in AA 

patientscompared with positive control. The mean of 

neutrophil count in positive control is5.18 ± 

0.70X10
3
cell/µL. While there is no significant difference in 

neutrophil count in positive control compared with negative 

control (Table 1).  

 

Concerning the results in Table (2), they show a highly 

significant (p> 0.01) decrease in MPV means  in AA patients 

compared with negative control. The means of MPV are 8.49 

± 0.62 and11.45 ± 0.35fLin AA patients and negative 

control, respectively. While there ishighly significant (p> 

0.01)   decrease in the MPV in positive control compared 

with negative control and no significant difference in MPV 

means in AA patients compared with positive control. The 

mean of MPV in positive control is 9.48 ± 0.62FL.  

 

Table (2) also demonstrate a high significant (p < 0.01) 

increase in the means of ESR in AA patients compared with 

positive and negative control. The means of ESR are 26.94 ± 

5.94, 9.70 ± 2.50 and10.76 ± 2.92mm/1hr in AA patients, 

positive and negative control groups, respectively. While  

there is no significant difference in ESR means in positive 

control compared with negative control. 

 

Table 1: The counts of WBC, lymphocytes and neutrophils in AA patients and negative and positive controls 
Groups No. Mean ± SE 

WBC count  

(X10³cells/µL ) 

Lymphocytes 

 count (%) 

Neutrophils 

count (%) 

Negative control (-ve) 20 6.99 ± 0.43 B 2.07 ± 0.16 A 4.09 ± 0.35 B 

Positive control (+ve) 20 8.13 ± 0.67 B 2.24 ± 0.21 A 5.18 ± 0.70 AB 

Patients  40 9.98 ± 0.74 A 1.99 ± 0.24 A 6.59 ± 0.64 A 

LSD value --- 1.778 ** 0.591 NS  1.627 ** 

P-value --- 0.0044 0.702  0.0098 

** (P<0.01),  NS: Non-Significant. 

Means having with the different letters in same column differed significantly. 

 

Table 2: The means of MPV and ESR in AA patients and 

negative and positive controls 
Groups No. Mean ± SE 

MPV (fL ) ESR (mm/h) 

Negative control (-ve) 20 11.45 ± 0.35 A 10.76 ± 2.92 B 

Positive control (+ve) 20 9.48 ± 0.62 B 9.70 ± 2.50 B 

Patients  40 8.49 ± 0.62 B 26.94 ± 5.94 A 

LSD value --- 1.536 ** 11.277 ** 

P-value --- 0.0009 0.0058  

** (P<0.01). 

Means having with the different letters in 

 same column differed significantly. 

 

4. Discussion 
 

Appendectomy is one of the most common procedures done 

in surgical emergency, differential diagnosis of acute 

appendicitis is still a matter of debate in some atypical cases 

where delayed or inaccurate diagnosis may lead to several 

complications(Jones et al.,2004). Radiological imaging 

modalities that help in the decision for surgery may not 

confirm the diagnosis or may not be available in some 

hospitals (Terasawaet al., 2004; Al-Khayal and Al-Omran, 

2007). For this reason, inexpensive, readily available, and 

convenient inflammatory markers presented in CBC have 

been studied to evaluate their value in establishing the 

diagnosis of acute appendicitis.Similar to literature, we 

found that WBC count was significantly higher in AA 

patients,the increased WBC count is the earliest and the most 

frequently diagnosis  tool used in acute appendicitis 

(Boshnak et al.,2017).Several reports suggest that an 

elevated leukocyte count is usually the earliest laboratory test 

to indicate appendiceal inflammation, and most of the 

patients with acute appendicitis present with leukocytosis 

(Al-gaithy, 2017). 

 

With the objective of an earliest and most accurate diagnosis 

of acute appendicitis, mainly in most advanced stages, some 

authors have described the relation of the percentage of 

polymorphonuclear leucocytes with necrosis and appendix 

perforation (Andersonet al., 1999; Anderson and Anderson, 

2008; Keskeket al., 2008).According to those authors a value 

of segments above 85% would be related to the advanced 

stages of appendix infection (Goulart et al., 2012). 

 

Grönroos et al. (1994) were the first to report that an 

increased leukocyte count was a very early marker of 
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appendiceal inflammation in adult patients. Further, 

Yokoyama et al. (2009) reported that WBCs counts and 

neutrophil percentage are not useful for surgical indication. 

 

In addition, the results of the present study show that there is 

no significant difference in lymphocyte count in AA patients 

compared with controls. Goulart et al. (2012) no relevant 

data was found in literature comparing lymphopenia and 

evolution stage of appendix infection. 

 

Our results showed that neutrophil percentage were elevated 

in the vast majority of patients with acute appendicitis. 

Consequently. Both WBC count and neutrophil percentage 

are not specific for acute appendicitis. Leukocytosis is a non-

specific reaction caused by acute or chronic inflammation, 

acute physical or emotional stress and several other 

conditions. This is reflected in several reports and in the 

present study by a rather low specificity for acute 

appendicitis. Increases in neutrophil percentage also can 

occur in various bacterial infections. Therefore, a raised 

leucocyte count or neutrophil percentage cannot effectively 

support the diagnosis of acute appendicitis (Yang et al., 

2006). 

 

There are a few studies regarding the role of MPV in AA 

diagnosis in children and adults, albeit with variable results 

(Albayraket al., 2011;  Biliciet al., 2011; Uyanik et al.,2012; 

Narci et al., 2013).A study comparing a healthy adult control 

group and an adult patients group with AA found 

significantly lower MPV level, and our study is similar to the 

previous study that MPV is lower than controls, However, 

the complicated appendicitis group had a lower MPV 

measurement value compared to other groups. The reduction 

in MPV levels was explained as the sequestration of larger 

thrombocytes in the vascular segments of the inflamed 

intestines (Danese et al., 2004). However, asthere are not 

many studies on this subject, it is clear that further studies 

should be conducted in this field(Bozkurtet al., 2015). 

 

ESR was highly increased significantly  and that similar to 

study done by Dahmardehei et al.(2013) were studied that 

ESR had significant statistical correlation with pathological 

diagnosis of acute appendicitis. 

 

Berenji et al.(2010) found that sensitivity and positive 

predictive value of ESR can strengthen the clinical diagnosis 

of acute appendicitis. In Shuklaet al. (2015)study the 

association of ESR and acute appendicitis was shown to be 

significant with value.According to many unspecific studies, 

the review of ESR in the diagnosis of acute appendicitis has 

been very time-consuming and does not have high 

value.Today, the use of time-consuming and costly 

diagnostic procedure in the diagnosis of appendicitis has 

been limited and patients and their health care providers 

prefer to use technologies with lower costs and side-

effects(Dahmardeheiet al.,2013). 

 

Conclusion 

 

Elevated WBC, neutrophil counts and ESR may be used as 

diagnostic tests in cases of acute appendicitis, while 

lymphocyte andMPV levels were not useful as diagnostic 

markers. 
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