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Introduction:
Appendicitis is one the acute abdominal dis-
eases presented usually as a surgical emergen-
cy.1 About 11.6 million people aff ected due to 
appendicitis reported in 2015 worldwide and 

about 50,000 deaths occurred due to appendi-
citis and its complications in the same year.2 Ap-
pendectomy is a surgical operation by removing 
the appendix for the treatment of appendicitis 
either by open or laparoscopic approach. Th e 
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fi rst laparoscopic appendectomy was done by 
Semm in 1983.3 About 250,000 appendecto-
mies are done in America annually.4

Th e diagnosis of appendicitis is usually very 
diffi  cult for both the surgeons and physicians 
and it presents diff erently depending upon the 
location of appendix and its clinical manifesta-
tions. As there is no sensitive and specifi c test 
for the diagnosis of acute appendicitis therefore 
the prevalence of negative appendectomy rate is 
high ranging from 10-20%.5,6 Th e prevalence of 
complicated appendicitis ranges from 18.2% to 
65.9%.7,8

Appendicitis is usually diagnosed on the basis 
of history of abdominal pain, clinical, radiologi-
cal and laboratory fi ndings.9 Acute appendicitis 
typically presents with mid abdominal pain and 
later on shift s to the right iliac fossa. Th e pain 
varies according to the location of the appendi-
citis. Clinically Rovsing’s sign and McBurney’s 
signs are used for the diagnosis. Diff erent inves-
tigations are used for the diagnosis of acute ap-
pendicitis like leukocytosis, C reactive proteins, 
abdominal ultrasonography and CT abdomen. 
Diff erent scoring systems are used for the di-
agnosis of acute appendicitis. Alvarado scoring 
system is commonly used for the diagnosis of 
acute appendicitis.10,11

Severity of acute appendicitis in the form of 
complicated and uncomplicated acute appendi-
citis can be predicted by diff erent infl ammatory 
markers.12 Leukocytosis is one of the compo-
nents of the Alvarado scoring system used for 
both the diagnosis and prediction of severity 
of appendicitis. Th e higher the total leukocyte 
count, the more are the chances of acute ap-
pendicitis and its complications.13 An elevated 
leukocyte count is a non-specifi c infl ammatory 
marker predicting the severity of appendicitis.14 
Sensitivity and specifi city of raised leukocyte 
count vary from 70% to 80% and 60% to 68% re-
spectively for the diagnosis acute appendicitis.15 

Th e aim of this study is to determine the role of 
total leukocyte count in predicting the compli-
cated acute appendicitis in a tertiary care hospital. 

Material and Methods: 
Th is was a descriptive cross sectional study 
conducted at Department of Surgery, PGMI 
Khyber Teaching Hospital Peshawar, Pakistan 
from January 2020 to April 2021 for duration of 
one year and three months. Th e sample size was 
117, keeping 18.2%7 proportion of complicated 
appendicitis among patients with acute appen-
dicitis, 95% confi dence interval and 7% margin 
error using WHO sample size calculator. Con-
secutive non probability sampling technique 
was used for the sampling. 

All the patients presenting with acute appendi-
citis diagnosed on the basis of Alvarado scoring 
system with age 15 to 40 years or more, were 
included in the study. Patients having history of 
abdominal pain younger than 14-years, patients 
with liver disease and jaundice, patients with he-
molytic anemia and consequent hyperbilirubi-
nemia, patient with other obvious infective foci, 
previous abdominal surgeries, known concur-
rent medical diseases that would have aff ected 
outcomes were excluded from this study. Exclu-
sion criteria were strictly followed to control the 
confounders and to exclude bias in the study 
results. 

Aft er obtaining permission from hospital ethi-
cal committ ee and taking consent from patients 
were included in the study. 5ml of blood was tak-
en from all the patients admitt ed in the surgical 
ward for appendectomy and was sent to hospital 
laboratory for the detection of total leukocyte 
count. All the patients underwent appendecto-
my and were labeled as complicated and uncom-
plicated cute appendicitis on the basis of naked 
eye examination by the operating surgeon. All 
the investigations were done in same laboratory 
by a technician having experience of more than 
fi ve years. All the data like age, gender, Alvarado 
score, Total leukocyte count, type of appendici-
tis were recorded in a pre designed proforma.

All the data was analyzed in SPSS version 22. 
Mean and standard deviation was calculated 
for numerical variables and frequencies and 
percentages were calculated for qualitative vari-
ables. Chi square test for categorical variables 
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was applied with p value of < 0.05 as signifi cant.

Results:
Th e mean and standard deviation of age and 
total leukocyte count were 27.83±11.09 and 
14883.47±4940.94 respectively as shown in 
table 1.

Out of 117 patients with acute appendicitis, 
71(60.7%) were male patients while 46(39.3%) 
were female patients as shown in table 2 and also 
shown in  graph 1.

Acute appendicitis was present 47% in the age 
group of 15-30 years. 29.9% and 23.1% patients’ 
were from the age groups 31-40 years and > 40 
years respectively as shown in table 3 and also 
in graph 2.

Out of 117 patients, 69(59%) patients had un-
complicated acute appendicitis and 48(41%) 
had complicated acute appendicitis as shown in 
table 4 and also in graph 3.

Out of 117 patients, 60% had Alvarado score 
greater than 8 while 46(39.3%) and 11(9.4%) 
patients had Alvarado Score 5-8 and 1-4 respec-
tively as shown in table 5 and also in graph 4.

Out of 117 patients, 28(23.9%) patients had 
TLC less than 11,000g/l, 36(30.8%) had TLC 
11,000-15,000g/l, 32(27.4%) had TLC 16,000-
20,000g/l and 21(17.9%) had TLC greater than 
20,000 as shown in table 6 and also in graph 5.

Th ere was not found statistically signifi cant dif-
ference among diff erent total leukocyte count 
groups and gender as shown in table 7.

Th ere was no statistically signifi cant diff erence 
among diff erent leukocyte count groups and age 
groups as shown in table 8.

Out of 117 patients, 23.9% patients had normal 
TLC and rest of the patients had high TLC as 
shown in table 9.

Th ere was statistically signifi cant diff erence 
among patients with complicated and uncom-
plicated appendicitis and leukocytosis as shown 
in table 10.

Table 1:  Mean and standard deviation of continuous variables
Mean SD 

Age (years) 27.83 11.09

Total Leukocyte Count (g/l) 14883.47 4940.94

Table 2:  Gender distribution of patients with acute appendicitis
Frequency Percent

Male 71 60.7%

Female 46 39.3%

Graph 1: Gender

Table 3:  Age group distribution
Frequency Percent

Age group 15-30 years 55 47.0

Age group 31-40 years 35 29.9

Age group > 40 years 27 23.1

Graph 2:  Age groups

Table 4: Type of acute appendicitis
Frequency Percent

Uncomplicated acute appendicitis 69 59.0

Complicated acute appendicitis 48 41.0

Graph 3:  Type of appendicitis
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Mean and standard deviation of continuous 
variables: Th e mean and standard deviation of 
age and total leukocyte count were 27.83±11.09 
and 14883.47±4940.94 respectively as shown in 
table 1.

Gender distribution of patients with acute ap-
pendicitis: Out of 117 patients with acute ap-
pendicitis, 71(60.7%) were male patients while 
46(39.3%) were female patients as shown in 
table 2 and also in graph 1.

Age group distribution: Acute appendicitis was 
present 47% in the age group of 15-30 years. 
29.9% and 23.1% patients’ were from the age 
groups 31-40 years and > 40 years respectively 
as shown in table 3 and also in graph 2.

Type of acute appendicitis: Out of 117 patients, 
69(59%) patients had uncomplicated acute ap-
pendicitis and 48(41%) had complicated acute 
appendicitis as shown in table 4 and also in 
graph 3.

Alvarado score: Out of 117 patients, 60 (%) had 
Alvarado score greater than 8 while 46(39.3%) 
and 11(9.4%) patients had Alvarado Score 5-8 
and 1-4 respectively as shown in table 5 and also 
in graph 4. 

Total Leukocyte count distribution: Out of 
117 patients, 28(23.9%) patients had TLC 
less than 11,000g/l, 36(30.8%) had TLC 
11,000-15,000g/l, 32(27.4%) had TLC 16,000-
20,000g/l and 21(17.9%) had TLC greater than 
20,000 as shown in table 6 and also in graph 5.

Gender wise total leukocyte count distribution: 
Th ere was not found statistically signifi cant dif-
ference among diff erent total leukocyte count 
groups and gender as shown in table 7.

Age wise distribution of total leukocyte count: 
Th ere was no statistically signifi cant diff erence 
among diff erent leukocyte count groups and age 
groups as shown in table 8.

Out of 117 patients, 23.9% patients had normal 
TLC and rest of the patients had high TLC as 
shown in table 9.

Table 5: Alvarado score
Frequency Percent

Alvarado Score 1-4 11 9.4

Alvarado Score 5-8 46 39.3

Alvarado Score > 8 60 51.3

Graph 4: Alvarado score

Table 6: Total Leukocyte count distribution
Frequency Percent

Total Leukocyte count < 11,000 g/l 28 23.9

Total Leukocyte count 11,000-15,000 g/l 36 30.8

Total Leukocyte count 16,000-20,000 g/l 32 27.4

Total Leukocyte count >20,000 g/l 21 17.9

Graph 5: Total Leukocyte count group

Table 7: Gender wise total leukocyte count distribution
Male Female

Total Leukocyte count < 11000 g/l 16(22.5%) 12(26.1%)

Total Leukocyte count 11000-15000 g/l 18(25.4%) 18(39.1%)

Total Leukocyte count 16000-20000 g/l 20(28.2%) 12(26.1%)

Total Leukocyte count > 20000 g/l 17(23.9%) 4(8.7%)

Asymp. Sig. (2-sided) .137

Table 8: Age wise distribution of total leukocyte count
Age group 
15-30 years

Age group 
31-40 years

Age group 
> 40 years

Total Leukocyte count < 11000 g/l 12(21.8%) 9(25.7%) 7(25.9%)

Total Leukocyte count 11000-15000 g/l 21(38.2%) 8(22.9%) 7(25.9%)

Total Leukocyte count 16000-20000 g/l 14(25.5%) 13(37.1%) 5(18.5%)

Total Leukocyte count > 20000 g/l 8(14.5%) 5(14.3%) 8(29.6%)

Asymp. Sig. (2-sided) .337
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Type of acute appendicitis according to diff erent 
TLC groups: Th ere was statistically signifi cant 
diff erence among patients with complicated and 
uncomplicated appendicitis and leukocytosis as 
shown in table 10.

Discussion:
Th e diagnosis of acute appendicitis is usually 
diffi  cult for physicians and surgeons due to its 
presentation and location. A detailed history, 
clinical examination and laboratory investiga-
tions and radiological fi ndings can help in the 
diagnosis of acute appendicitis6,17,18 Th e rate of 
negative appendectomy still exists and there is 
no sensitive or specifi c tool for the diagnosis of 
acute appendicitis. Leukocytosis is one of the 
components helping in the diagnosis and pre-
dicting the severity of acute appendicitis. 

According to our study, out of total 117 patients, 
60.7% were male and 39.3% were female. Saaiq 
M et al showed that 62.23% were males and 
37.76% were females.19

Acute appendicitis is associated with elevated 
total leukocyte count. Diff erent studies have 
shown elevated total leukocyte count. Ahmad 
QA et al showed in a study that 57.3% had el-
evated TLC.20 Another study by Maqbool HJ et 
al, 79.6% patients had elevated total leukocyte 
count.21 Diogo-Filho A et al,22 suggested that 
80% patients with acute appendicitis had elevat-
ed leukocyte count in 24 hours of presentation. 
In this study, 76.1% patients elevated Total Leu-
kocyte Count and 23.9% had normal Total Leu-
kocyte Count. In a study by Joseph L et al 17.5% 

patients had normal Total Leukocyte Count.23

Comparing the leukocytosis in patients with 
complicated and uncomplicated acute appendi-
citis, p-value was found statistically signifi cant in 
our study. Joseph L et al23 showed that high TLC 
was associated statistically signifi cant with com-
plicated and uncomplicated acute appendicitis. 

Th us it was suggested that elevated total leuko-
cyte count is a predictor of complicated acute 
appendicitis. Beltrán MA et al14 and Guraya SY 
et al24 showed in their studies that leukocytosis 
was a reliable marker of severity of acute appen-
dicitis.

Limitt ations: Th is study had relatively small 
sample size. Others severity markers like C re-
active proteins and bilirubinemia were not ad-
dressed in this study.

Conclusion:
It is conducted that total leukocyte count can be 
used as a severity marker and predicts about the 
complicated appendicitis. Th e higher the total 
leukocyte counts, the more are the chances of 
complicated acute appendicitis.
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Table 9: Type of acute appendicitis and TLC
Uncomplicated 
appendicitis

Complicated 
appendicitis Total

Total Leukocyte count < 11000 g/l 24 4 28 (23.9%)

Total Leukocyte count ≥11000 g/l 45 44 89 (76.1%)

Table 10: Type of acute appendicitis according to diff erent TLC groups
Uncomplicated 
appendicitis

Complicated ap-
pendicitis

Total Leukocyte count < 11000 g/l 24(34.8%) 4(8.3%)

Total Leukocyte count 11000-15000 g/l 21(30.4%) 15(31.2%)

Total Leukocyte count 16000-20000 g/l 17(24.6%) 15(31.2%)

Total Leukocyte count > 20000 g/l 7(10.1%) 14(29.2%)

Asymp. Sig. (2-sided) .002
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