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ASSESSMENT OF ACCURACY OF HYPERBILIRUBINEMIA IN EARLY DIAGNOSIS OF
ACUTE APPENDICITIS IN OUR POPULATION

Sajjad Khan, Huma Asad
70 Medical Battalion, Swat Pakistan

ABSTRACT

Objective: To determine the assessment of accuracy of hyperbilirubinemia in the diagnosis of acute appendicitis
keeping histopathology as gold standard.

Study Design: Cross-sectional validation study.

Place and Duration of Study: Combined Military Hospital Rawalpindi, form Jan 2014 to Jul 2014.

Methodology: After approval of hospital ethical committee, total number of 180 consecutive patients presenting
in emergency department with suspicion of acute appendicitis were admitted in hospital. After fulfilling the
inclusion and exclusion criteria and taking detailed history and examination, investigations were ordered and
appendectomy was done within 24 hours and sent for histopathology examination by the consultant at armed
forces institute of pathology.

Results: In our study, mean age was 35.45 + 7.43 years, 97 (53.89%) were male and 83 (46.11%) were females,
frequency of acute appendicitis on histopathology (gold standard) was recorded in 149 (82.78%). Assessment of
accuracy of hyperbilirubinemia in diagnosis of acute appendicitis using histopathology as gold standard shows
119 (66.11%) were true positive, 11 (6.11%) were false positive, 20 (11.11%) were true negative and 30 (16.67 %)
were false negative. Sensitivity, specificity, positive predictive value, negative predictive value and accuracy rate
was computed as 79.87%, 64.52%, 91.54%, 40% and 77.22% respectively.

Conclusion: The assessment of accuracy of hyperbilirubinemia in diagnosis of acute appendicitis keeping
histopathology as gold standard was found a useful marker and may be used as an adjuvant diagnostic technique
for acute appendicitis.
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INTRODUCTION Modified Alvarado scoring system efficiently

In most tertiary care hospitals surgical emer- aids in diagnosis®. Conclusions of recent studies
gency department acute appendicitis most com- ShOW that }}yperbilirubinemia‘ i? aa gogd helper
monly as a surgical emergency as acute abdo- fc.’lj dlagnosm of acute appggduuhs‘i having a sen-
men!. The approximated prevalence of acute  SHIVity 82.07%! and specificity of 88%¢. Hyperbi-
appendicitisis 28.6%!. If the surgeon makes a lirubinemia explains an elevated serum bilirubin
decision of surgical procedure dependently only above physiological I?Yel in the _humar} body
on the patient’s signs and symptoms may results ~ Plood which can be utl‘h.z'ed as a diagnostic mar-
in white appendectomy in 14.7%?2, if there is any ker for acute appendicitis®. Acute appendicitis
kind of therapeutic delay or misdiagnosis, it may ~ causes release of endotoxins which shifts through

results in complicated perforated appendix or portal circulation in to liver resulting into raised
peritonitis2. level of bilirubin. Specificity of hyperbilirubine-

mia is very high¢. Patient with signs and sym-
ptoms of acute appendicitis with hyperbiliru-
binemia should be considered for appendec-
tomy?.

Diagnosis of acute appendicitis in emergency
department is commonly made clinically. The
availability of modern diagnostic tools like

Correspondence: Dr Sajjad Khan, House No. A-68, Block-1, The objective of my study was to suggest
Kehkashan Clifton, Karachi Pakistan

Email: dr.sajjadkhan@hotmail.com a simple, cheap, quick and effective marker for

Received: 08 Mar 2018; revised received: 02 Aug 2018; accepted: 10 Aug early appropriate djagnosis of acute appendicitis
2018

S54



Hyperbilirubinemia

which is one of the commonest emergencies
presenting with acute abdomen in emergency
department of any setup resulting in 14.7%
negative appendicectomies2. Our rationale of the
study was to explore the accuracy of hyperbiliru-
binemia in diagnosing acute appendicitis. If this
studyand further larger scale studies which could
potentially prove hyperbilirubinemia as an accu-
rate biomarker can aid in provision of an easier,
earlier and cheaper adjuvant diagnostic tools
for diagnosis of acute appendicitis and therefore
help in reducing delay in diagnosis and therefore
complication rate. It will also cause reduction in
rate of unnecessary appendectomies.

METHODOLOGY

After approval of hospital ethical committee
this cross-sectional validation study was conduc-
ted in surgical unit 1 Combined Military Hospital
Rawalpindi from 1st January to 31st July 2014 with
a sampling technique of non-probability consecu-
tive. Each patient received routine medical atten-
tion for acute appendicitis including detailed
medical history, complete medical examination in
proper environment with due respect after taking
proper consent from the patient, routine labora-
tory investigations (blood complete picture, urine
routine examination). In addition to see patient
bilirubin LFTs were done. LFTs were sent to hos-
pital laboratory and assessed by SPECTRA-E
machine by spectroscopic method. Patient was
kept NPO, Intravenous Normal Saline was star-
ted, analgesia was given as patients require-
ments. After getting all investigation informed
written consent was taken for appendectomy
and Appendectomy was performed within 24
hours. Post-operatively analgesia was given to
the patient on requirement. Following operation
diagnosis was confirmed by histopathological
examination of appendix by consultant histopa-
thologist at Armed forces Institute of Pathology.
Sample size was calculated by the following
formula.

Expected sensitivity 82.07%1
Expected specificity 88%*
Prevalence 28.6%°
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Prevalence 28.6%°
Desired precision 10%
Desired precision 10%
Confidence level 95%
Confidence Level 95%
Sample size (n) = 135
Sample Size (n) = 40
Final total sample size = 180

The data were entered and analyzed using
SPSS version 20. For quantitative variables like
age, mean and standard deviation was calculated.
For qualitative variables frequency and percen-
tage was calculated. During study number of
True Positive, False Positive, True Negative, False
Negative, Positive Predictive Value, Negative
Positive Value was measured and specificity,
sensitivity, PPV, NPV was calculated. Keeping
histopathology as gold standard as keeping <0.05
p-value was considered statistically significant.

RESULTS

A total of 180 cases fulfilling the inclusion/
exclusion criteria were enrolled to determine
assessment of accuracy of hyperbilirubinemia in
diagnosis of acute appendicitis keeping histopa-
thology as gold standard.

Age distribution of the patients was done
showing that 112 (62.22%) were between 12-35
years of age while 68 (37.78%)8 were between 36-
50 years of age, Mean + SD was calculated as
35.45 +7.43 years.

Patients were distributed according to
gender showing that 97 (53.89%) were males and
83 (46.11%) were females.

Frequency of acute appendicitis on histo-
pathology (gold standard) was recorded in 149
(82.78%) while 31 (17.22%) had no findings of the
morbidity.

Assessment of accuracy of hyperbilirubi-
nemia in diagnosis of acute appendicitis using
histopathology as gold standard, where 119
(66.11%) were true positive, 11 (6.11%) were false
positive, 20 (11.11%) were true negative and 30
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(16.67%) were false negative. Sensitivity, speci-
ficity, positive predictive value, negative predic-
tive value and accuracy rate was computed
as 79.87%, 64.52%, 91.54%, 40% and 77.22%

respectively (table).
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and its severity and revealed hyperbilirubi-
naemia has a low diagnostic valuein acute
appendicitis in differentiating between any
appendicitis versus no appendiceal inflammation
and perforated versus non-perforated appendi-

Table: Assessment of accuracy of hyperbilirubinemia in early diagnosis of acute appendicitis keeping

histopathology as gold standard (n=180).

e 1. . Histopathology for acute appendicitis
Hyperbilirubinemia Appendicitis Present Appendicitis Absent Total
True positive (a) False positive (b) a+b
Present 119 (66.11%) 11 (6.11%) 130 (72.22%)
Absent False negative (c) True negative (d) c+d
30 (16.67%) 20 (11.11%) 50 (27.78%)
a+tc b+d o
Total 149 (82.78%) 31 (17.22%) 180 (100%)

Sensitivitv=79.87 %. Soecificitv=64.52%. PPV=91.54%. NPV=40%. DA=77.22%

DISCUSSION

Young adults presenting in common hos-
pitals emergency departments with acute abdo-
minal pain as acute abdomen commonly diag-
nose as acute appendicitis!. In these patients com-
monly surgeon performs emergency appendec-
tomy as a emergency surgical procedure, if there
is decision to operate on the choice of the surgeon
or surgical resident on the overall clinical sus-
picion. It is commonly seen that a number of
patients undergoing emergency appendectomy
result to be found as a white on the histopatho-
logy of the surgically removed appendix, which
is considered as a gold standard for the diagnosis
of the appendicitis2.

We planned this study to conclude the
accuracy of hyperbilirubinemia in diagnosing
acute appendicitis.

The findings of our study are in agreement
with the studies showing the sensitivity of hyper-
bilirubinemia in acute appendicitis was 82.07%!?!
and specificity of 88%:*.

A study by Silva et al revealed sensitivity
was found to be (54.6%) and specificity was
(70.0%) and his study revealed that hyperbiliru-
binaemia alone cannot help in diagnosis of acute
appendicitis and its complications®.

Muller et al’0 assessed the diagnostic accu-
racy of serum bilirubin in foreseeing appendicitis
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citis and has limited value in clinical routine,
which is against to our findings.

In a study!! diagnostic value of bilirubin was
compared between perforated and non-compli-
cated simple appendicitis, and it was compared
with the white blood cell count (WBC), serum C-
reactive protein (CRP) and it was concluded that
hyperbilirubinaemia has a high specificity for
differentiating acute appendicitis, when compli-
cated with perforation, from other reasons of RIF
pain, particularly those causes not requiring
surgical procedure, these findings have the same
findings as our study.

A very new local study!? revealed the role of
hyperbilirubinaemia as an anticipating factor for
complicated appendiceal perforation in acute
appendicitis and revealed that patients presen-
ting in emergency departments with suspicious
signs and symptoms of acute appendicitis and an
elevated total serum bilirubin level revealed that
a complication of acute appendicitis has occurred
and require an early surgical intervention to
prevent peritonitis and septicaemia. A high
serum bilirubin level is an excellent sign of com-
plicated acute appendicitis, and should be used
in early assessment of patients with suspected
complicated acute appendicitis.

A study?® which was carried out and which
showed more reliable laboratory and clinical
diagnostic markers for the diagnosis of acute
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appendicitis and to assess the severity score on
multiple number of patients with acute appendi-
citis and finalized that hyperbilirubinemia was a
statistically important diagnostic marker for
acute appendicitis and the chances of perforation.

According to study carried out in Italy revea-
led that appendix perforation is associated with
increased leel of bilirubin'4.

Another study conducted in japan which
also concluded that increase level of bilirubin is
used as an early marker in diagnosis of acute
appendicitis'>. Another study was conducted and
which was having the same result as our study?e.
In another study significance of bilirubin level
was addressed in relation with diagnosis of acute
appendicitis!?1s.

We are of the opinion that sensitivity and
specificity of Hyperbilirubinemia is found to
be in support of early diagnosis of acute appen-
dicitis and will help us in early diagnosis of acute
appendicitis and will reduce chances of post-
operative complications.

CONCLUSION

Accuracy of hyperbilirubinemia in diagnosis
of acute appendicitis keeping histopathology as
gold standard was found as a useful marker and
may provide us for an alternative diagnostic
technique for acute appendicitis.
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