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INTRODUCTION

	 Diagnosis of acute appendicitis is essential for 
early appendectomy to prevent the complications 
of appendicitis. Complications of appendicitis 
are life threatening like appendicular abscess, 
gangrenous and perforation of appendix. Mostly 
appendicitis is diagnosed on clinical examination 
but can be challenging in females and children.1 
Total leukocyte count is not always a good 
diagnostic criteria in acute appendicitis but when 
combined with clinical examination, it is helpful for 
appendectomy.2  C-reactive protein and bilirubin 
are raised significantly in acute appendicitis 
(96.6%).3 Sensitivity of TLC is more than (90%) in the 
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ABSTRACT
Objectives: To determine the diagnostic role of hyperbilirubinemia in acute appendicitis like suppurative 
and gangrenous appendicitis.
Methods: This observational study was conducted at Ward-3, Jinnah Postgraduate Medical Center (JPMC), 
Karachi from 1st June 2019 to 1st June 2020. Males and females above 12 years of age were included. Serum 
liver function tests and leukocyte counts were carried out. Appendectomies were done, the operative 
findings and histopathology reports were noted. Hyperbilirubinemia was related with the stages of 
appendicitis. Results were analyzed by SPSS version 25.
Results: There were one hundred twenty patients. Thirty-eight (31.66%) were females and eighty-two 
(68.33%) were males. Age range was 13 to 60 years. Ten patients (8.33%) were between 13 – 20 years, sixty 
five (54.16%) were 21 to 30 years, thirty (25%) were 31 – 40 years, ten (8.33%) were 41 – 50 years and five 
patients (4.17%) were above 50 years of age. Sixty-two (51.66%) patients had simple appendicitis and fifty-
four (45%) had complicated appendicitis like suppurative (26.66%) and (16.66%) gangrenous appendicitis. 
Negative appendectomy was found in four (3.33%). Hyperbilirubinemia was found (100%) in gangrenous, 
(94.12%) in suppurative and (12.3%) in catarrhal appendicitis. Enzymes like Alanine transaminase and 
Aspartate transaminase were raised (50%) in gangrenous, (50%) in suppurative and (9.67%) in catarrhal 
appendicitis. TLC was raised in 112 (96.55%) out of 116 patients and total leukocyte count was normal in 
negative appendectomies.
Conclusions: It is concluded that hyperbilirubinemia is strong diagnostic predictor for complicated 
appendicitis.
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diagnosis of acute appendicitis.4 Raised bilirubin 
level strongly supports and depicts appendicular 
perforation. Leukocyte count more than 13000 is 
found in gangrenous appendicitis.5 C-reactive 
protein to lymphocyte ratio has a diagnostic 
role in differentiating acute and perforated 
appendicitis.6 Bacterial invasion in appendix leads 
to transmigration of bacteria and release of pro 
inflammatory cytokines such as interferon alpha. 
These reach via superior mesenteric vein to liver 
and produces inflammation, abscess or dysfunction 
of liver by changing blood flow to liver. It has 
been observed that high bilirubin level in acute 
appendicitis showed predictor of gangrenous or 
perforated appendix.7 Bilirubin is raised badly in 
perforated appendix.8 Hyperbilirubinemia is new 
investigation for diagnosis of perforated appendix 
it may be due to hepatocellular cholestasis and 
hemolytic disease when bacteria overwhelmed to 
Kupffer cell function. It may cause dysfunction of 
hepatocytes so markedly that bilirubin is raised 
but liver enzymes may be raised as well. It also 
causes decreased excretory function of liver.
	 Rational of this study was that hyperbilirubinemia 
in literature is observed to have significant role 
in diagnosis of complicated acute appendicitis 
like suppurative or gangrenous or perforated 
appendix. This study was conducted to find 
its importance especially in suppurative and 
gangrenous appendicitis. The objective of the study 
was to determine role of hyperbilirubinemia in the 
diagnosis of different stages of acute appendicitis.

METHODS

	 Total 120 patients diagnosed as acute appendicitis 
both males and females above 12 years of age were 
included. Study was conducted at ward-3, Jinnah 
Post Graduate Medical Center (JPMC) from June 
2019 to June 2020 for one year. Patient’s history and 
clinical examination were performed in emergency, 
patient’s complete blood count (CBC), serum liver 
function test, serum urea, creatinine, sugar were 
done. X-ray chest and ECG in above 40 years were 
also carried out. Emergency appendectomy was 
done. Operative findings like catarrhal, suppurative 
and gangrenous appendix were noted on performa. 
Appendix specimen were sent for histopathology 
examination and findings of histopathology like 
normal appendix, catarrhal, suppurative and gan-
grenous appendix were confirmed and noted on 
performa. Bilirubin above 1.1mg/dl, ALT and AST 
above 50 IU and TLC above 11000 were considered 
as high. Hepatitis C and HBsAg were carried out. 

Patients of known co-morbids like hepatitis, cirrhot-
ic liver disease, gall bladder disease, chronic liver 
disease, on steroids or analgesics were excluded 
from the study. Hyperbilirubinemia was related to 
catarrhal, suppurative and gangrenous appendicitis 
and association of hyperbilirubinemia was record-
ed and calculated by SPSS version 25 in frequency 
and percentages. This study was approved by the 
Institutional Review Board of JPMC with the refer-
ence no. F.2-81/2020-GENL/42867/JPMC.

RESULTS

	 There were 120 patients of acute appendicitis. 
Thirty-eight patients (31.66%) were females and 
eighty-two (68.33%) were males. Age range was 13 
to 60 years. Ten patients (8.33%) were between 13 
– 20 years of age, sixty five patients (54.16%) were 
between 21 to 30 years of age, thirty patients (25%) 
were between 31 – 40 years of age, ten patients 
(8.33%) were between 41 – 50 years of age and 
five (4.17%) were above 50 years of age. Sixty-two 
(51.66%) patients proved simple as acute catarrhal 
appendicitis and fifty four (45%)found out to 
be complicated appendicitis like suppurative 
(28.33%) and (16.66%) gangrenous appendicitis. 
Negative appendectomy was found in four 
patients (3.33%). Patients presented after 24 hours 
had complicated appendicitis like suppurative 
and gangrenous appendicitis. Hyperbilirubinemia 
was found (100%) in gangrenous, (94.12%) in 
suppurative and (12.3%) in catarrhal appendicitis. 
Enzyme like Alanine transaminase and Aspartate 
transaminase were raised in (50%) in gangrenous, 
(47.05%) in suppurative and (9.67%) in catarrhal 
appendicitis. TLC was raised in 112 (96.55%) out 
of 116 patients of acute appendicitis and TLC was 
normal in negative appendectomy.

DISCUSSION

	 Every investigation that can help in the diagnosis 
of acute appendicitis is valuable. Research has 
supported that hyperbilirubinemia is more 
specific marker for both simple and perforated 
appendicitis than TLC. Although this investigation 
is not commonly used. Hyperbilirubinemia is 
specific if appendix is perforated and excludes the 
other causes of pain in right iliac fossa.9

	 Previously Alvarado score and modified Alvarado 
score were diagnostic but could not differentiate 
between different stages of appendicitis. Recently 
elevation in serum bilirubin was reported in acute 
appendicitis. Bacterial invasion to appendix and 
release of tumor necrosis factor alpha, interleukin 
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6, and cytokines these reach to liver via superior 
mesenteric vein and raise bilirubin.10 In this 
study bilirubin was raised mostly in complicated 
appendix like in gangrenous appendix it was 100% 
and in suppurative it was 94.12%.
	 Raised serum bilirubin level is diagnostic 
marker in appendicular perforation and helpful 
investigation.11 Neutrophil are more than 75% 
raised it showed high index of suspicion of acute 
appendicitis in children12 to prevent delay in 
appendectomy. Hyperbilirubinemia was found 
100% in gangrenous appendicitis and helpful 
in immediate decision for appendectomy and 
it prevents the laparotomy. Because delay in 
operative treatment can lead to generalized 
peritonitis and increased morbidity and mortality. 
Raised lymphocyte count can be diagnostic of 
ruptured appendicitis if more than 14.8%.13 In 
combination hyperbilirubinemia is a strong 
predictor of gangrenous appendicitis same 
findings were noted in this study.
	 In pregnancy TLC are already high.14 In 
pregnancy ultrasonography of abdomen and 
hyperbilirubinemia proved diagnostic and 
decision-making investigation for appendectomy 
adjuvant to the clinical examination.
	 Negative appendectomy has lot of complica-
tions like wound infection and delayed hospital 
stay.15 In such situation hyperbilirubinemia may 
help in decision of appendectomy and can prevent 
the negative appendectomy as well. Negative ap-
pendectomy was 3.33% in this study. This was low 

as compared to literature, it may be due to accu-
rate diagnosis of acute appendicitis and exclusion 
of children below 12 years of age in this study.
	 Alvarado score is 99% sensitive.16 TLC is raised 
in 90%,17 whereas hyperbilirubinemia was found 
raised 94.12% in suppurative appendicitis and 
100% in gangrenous appendicitis in this study it 
proved strong predictor of complicated appendici-
tis as compared to simple appendicitis. In catarrhal 
appendicitis only 12.90% patient had hyperbiliru-
binemia in study. Hyperbilirubinemia observed 
strong predictor in complicated appendicitis in lit-
erature and same findings were found in this study.
	 Another study showed if TLC, C-reactive protein 
and hyperbilirubinemia were found raised then it 
proved strong prediction of perforated appendicitis 
or gangrenous appendicitis.18 In this study TLC was 
raised and hyperbilirubinemia was found 100% in 
gangrenous appendicitis as well. Antibiotic affects 
the TLC if already taken.19 But bilirubin is helpful in 
decision making in gangrenous appendicitis.
	 Other diagnostic investigations for acute appen-
dicitis like ultrasonography, Computerized tomog-
raphy, Magnetic Resonance Imaging are available 
in tertiary center, these diagnostic investigations 
are not available in every primary and second-
ary care center. These investigations are also ex-
pansive as well, these investigations are also time 
consuming and delay appendectomy. Ultrasound 
is operator dependent and sometimes Sonologist 
is not available in primary and secondary center 
therefore it’s not a reliable tool. These investiga-
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Table-I: Showed deranged liver functions test in different stages of acute appendicitis.

Type of Acute 
Appendicitis No. of patients Hyperbilirubinemia Raised ALT Raised AST

Acute Catarrhal 
Appendicitis

62/120
51.66%

(42.74 - 60.51)

8/62
12.90%

(6.17 - 23.03)

6/62
9.67%

(4.01 - 19.04)

6/62
9.67%

(4.01 - 19.04)
Acute 
Suppurative 
Appendicitis

34/120
28.33%

(20.82 - 36.88)

32/34
94.12%

(81.90 - 99.00)

16/34
47.05%

(30.87 - 63.73)

16/34
47.05%

(30.87 - 63.73)
Acute 
Gangrenous 
Appendicitis

20/120
16.67%

(10.78 - 24.40)

20/20
100%

(86.09 - 100.00)

10/20
50%

28.86 - 71.14

10/20
50%

28.86 - 71.14
Normal 
Appendicitis

4/120
3.33%

(1.06 - 7.80)

0/4
0.00%

(0.00 - 52.71)

0/4
0.00%

0.00 - 52.71

0/4
0.00%

0.00 - 52.71
Total No. of 
patients 120

60/120
50.00%

(41.11 - 58.89)

32/120
26.67%

(19.34 - 35.11)

32/120
26.67%

(19.34 - 35.11)

Figures in parentheses are 95% Confidence Interval.
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tions also have limitations because these do not al-
ways have accurate results. CT scan abdomen has 
radiations and gives radiations equal to 500 X-ray 
chest, which have a risk of cancer of abdominal 
organs. CT scan is contraindicated in children and 
pregnancy. Diagnostic role of ultrasonography is 
still controversial in literature. On other hand TLC, 
C-reactive protein and serum LFT are available in 
every primary and secondary health care center. 
TLC, C-reactive protein and hyperbilirubinemia 
adjuvant to clinical examination make the easy 
and early decision for appendectomy. If surgeon is 
doubtful and has suspicion of appendicitis on clini-
cal examination, then these investigations are help-
ful for decision making for appendectomy.
	 Hyperbilirubinemia reduces the risk of negative 
appendectomy as well. Migratory Pain in right 
iliac fossa, tenderness and rebound tenderness 
are strong diagnostic signs for acute appendicitis 
but if migratory pain is not present and surgeon 
is suspicious of appendicitis then hyperbilirubine-
mia has proven to be a strong evidence for acute 
appendicitis and helps to make decision for early 
appendectomy. Another study also showed hy-
perbilirubinemia present in perforated appendix.20 
In our study same finding was found. In acute ap-
pendicitis, there is excretory problem of bilirubin, 
therefore enzymes are also affected. In this study 
liver enzymes are also raised but not in all patients. 
Mostly jaundice is cholestatic type, so hyperbiliru-
binemia was present predominately in complicat-
ed appendicitis. Increase in enzyme also depend 
on site and severity of hepatocytic injury as well. 
In acute appendicitis, males are predominately in-
volved more common in between 20 – 30 years of 
age. The same finding was reported in this study.
Limitations of the study: Children below 12 years of 
age were excluded. That could affect results slightly 
and study was of one-year long duration. We may 
increase the sample size for further studies.

CONCLUSION

	 It was concluded that hyperbilirubinemia is a 
strong predictor and diagnostic tool for complicated 
appendicitis. However, it did not show a significant 
impact in uncomplicated appendicitis.
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