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ABSTRACT

BACKGROUND: A complete medical history in conjunction with a medical assessment is
usually sufficient to diagnose acute appendicitis. The purpose of this investigation was to see
how useful high white cell count (WCC), C-reactive protein (CRP), and bilirubin seeing that
analytical indicators for appendicitis.

METHODS: Over a three-year period, a retrospective cohort study on individuals who had
appendicectomy. The figures were compiled, including patient age, gender, blood picture, and
appendix histopathology. WCC, CRP, and bilirubin sensitivities, specificity, positives, and
negative predictive values were premeditated independently or in grouping for all patients.

RESULT: There were 50 patients in all. In terms of CRP (31 vs 72) p value less than 0.01, mean
total WCC (10.8 vs 14.1) p value less than 0.01, and mean bilirubin levels (10.7 vs 17.3), there is
a consequential dissimilarities between persons with negative and positive appendicitis

CONCLUSIONS: Appendicitis is a complex diagnosis, and blood testing may assist the
surgeon in making a choice.

INTRODUCTION:

Acute appendicitis is among the frequently encountered operational calamities, and
appendicectomy continues to be one of the most frequently performed emergency procedures
globally. A complete health record, pooled with a medical assessment that elicits the widespread
physical symptoms linked with localized peritonitis, is usually sufficient to diagnose acute
appendicitis’. However, appendicitis is not always easy to diagnose, particularly in girls and
women, because a gynaecological pathogenesis may imitate acute appendicitis. Additionally,
because the position of appendix may vary, such as concealed or situatated behind the cecum
appendicitis, patients may not display enough peritoneal symptoms to maintain the verdict of
acute appendicitis. There is at present, no dependable explicit marker for intensity of an infected
appendix. Inspite of innovative and insightful advances, the pace of negative appendicectomies
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stays somewhere in the range of 15% and 50%. Numerous scoring frameworks for severity an
infected appendix have been created. The frameworks, notwithstanding, possess their own
impediments, as they were basically utilized on kids and have not been demonstrated to be
precise in the grown-up female population®>. The presence of raised provocative markers, for
example, white cell check (WCC) and C-responsive protein, upholds the finding of intensity of
infected appendix (CRP). A few examinations, nonetheless, have shown that neither of these
markers is analytic or explicit for prediction of appendicitis. The investigators announce that they
have no clashing interest®.

LAPAROSCOPIC APPENDECTOMY

Appeondix

Currently, it was found that serum bilirubin can help in the analysis of perforated appendix, with
an affectability of 70% and particularity of 86%.1The precision of infected appendix recognition
dependent on hyperbilirubinemia stays obscure. The reason for this examination is to decide the
demonstrative utility of raised WCC, CRP, and bilirubin levels in acute appendicitis®.
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METHODOLOGY:

A retrospective analysis of the following subjects who went through appendicectomy at our
medical facility over a period of a year was conducted ( April 2020 to April 2021)*. Our research
division isolate the participants using the terminology "appendicitis,” "appendicectomy," and
"laparoscopic appendicectomy.” The gathered information relevant to the patient, including age,
gender, blood picture (WCC, leukocyte level, CRP, and LFTs including bilirubin), and
histopathological result of appendix, were extracted through the research branch and electronic
health record of medical facility. Figures were assembled and encapsulated in Microsoft Excel
2010 version. Appendicectomy was implemented either laparoscopically or conventionally. No
restriction of age was decided. Patients whose laboratory examinations were not performed
(WCC, CRP, or LFTs) did not become the part of the study, participants with liver disease,
Gilbert's syndrome, or abnormal LFTs were also extracted through investigation. Positive blood
lab examination were those that exceeded the higher limit of the laboratory range® *°.

Thus, hyperbilirubinemia is termed when bilirubin concentration rise above 15 mmol/L.
Leukocytosis was termed when WCC concentration increased to 11x109/L, and CRP level
greater than 10 mg/L were measured high. Patients were categorized into three sub groups based
on their appendix histopathology results®.

1. The first category (control group) include patients who had a negative appendicectomy
results histopathologically.

2. The Second sub group involve participants with appendicitis established by
histopathology with no perforation.

3. The third category of patients involve appendix with perforation.

STATISTICAL ANALYSIS:

SPSS version 25.0 was used to analyze the data (SPSS, Inc, Chicago, IL). The mean and
standard deviation of continuous variables were calculated, as well as the range and median.
WCC, CRP, and bilirubin sensitivities, specificities, positive predictive value (PPV), and
negative predictive value (NPV) were estimated independently or in groups for participants. The
one-way analysis of variance was used to assess the dissimilarity in mean values between the sub
groups. When the P value was < 0.05, the result was considered statistically significant°.

RESULT:
Gender No Appendicitis% Perforated
Appendicitis% appendix%
WCC Males 52.5 79.4 82.3
Females 40.4 63.2 61.3
CRP Males 47.3 78.1 921
Females 40.2 73.3 94.3
Bilirubin Males 26.3 54.3 60.7
Females 16.6 29.8 50.1
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In the appendicitis group, CRP was similar in males and females, respectively, to 78.2 percent
and 73.2 percent. The sub category with appendix perforation, CRP was raised by 95percent of
total in most of the participants. Bilirubin is raised in the negative appendicectomy category in
26.3% of men and 16.7% of women. The number is twice for individual with infected
appendix (54.4 percentin male, 29.9 percentin females), while it is higher than 60% for
subjects with perforated appendicitis™ **.

WCC  Neutrophil = Lymphocyte  Mono- AST  ALP Bili- CRP
cyte rubin

Negati  10.9 8.1 1.9 0.69 239 968 109 324
ve
Positi-  14.0 11.5 15 0.86 262 104 172 73.3
ve
ANO- P P <0.01 P<0.01 P=002 P = P = P<001 P
VA <0.01 0.16 0.45 <0.01

A comparison was made of the White blood count, C reactive protein, bilirubin, aspartate
transaminase and alkaline phosphatases among patients with negative appendicctomies and those
with confirming appendicitis (single and perforated group appendicitis). The results are
summarised in table above. There is a noteworthy differentiation between positive and negative
appendicectomy participants in average bilirubin levels 17.2 versus 10.9 where, P< .001. This
dissimilarity is not considerable when compared to the average scores for the other LFTSs, such as
aspartate transaminase and alkaline phosphatase, indicating isolated hyperbilirubinemia®.

Sensitivity % Specificity % Positive Negative
predictive value = predictive value
White Cell 737 55.8 91.4 25.4
Count
@ Reactive 76.3 55.6 915 27.1
Protein
Bilirubin 45.9 80.4 93.2 18.9
WCC and CRP CRP and bilirubin WCC, CRP and
bilirubin
Sensitivity in%  57.4 38.5 31.2
Specificity in%  73.7 91.7 95.3
Positive 93.1 96.6 97.5
Predictive
Value
Negative 21.3 18.9 17.5
Predictive
Value
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Sensitivity, specificity, Positive Predictive Value, and Negative Predictive Value values for
White cell count, C reactive protein, and bilirubin were determined in isolation. Additionally,
these measures were assessed by collaborating diagnostic biomarkers such as WCC and CRP,
CRP and bilirubin, and finally, all diagnostic markers (WCC, CRP, and bilirubin). WCC and
CRP appear to have comparable sensitivity, specificity, PPV, and NPV in above tables®.

DISCUSSION:

Apparent appendicitis can be complicated to diagnose, particularly within females. Diagnostic
and management errors can result in appendix damage and ultimately lead to peritonitis. Though
advancements in science and technology has dramatically enahnced , none of the serum
biomarkers predict acute appendicitis. As a result, acute appendicitis cannot be diagnosed
reliably using a single laboratory examination, but can be predicted through a combination of
clinical, laboratory, and radiologic examinations. Awareness of the link between
hyperbilirubinemia and appendicitis has increased over the last decade. Perhaps this is explained
by the emergency department's excessive ordering of "routine™ blood tests. As a result, additional
research is conducted to ascertain the hypothesis's validity*® **.

Over 60 years ago, jaundice in the setting of appendicitis was defined in the previous studies.
Elevated serum bilirubin levels are believed to occur as a result of portal sepsis or empyema,
both of which cause liver hepatocyte dysfunction or damage. It is believed that bacteria
producing endotoxins or cytokines are responsible for this. Hyperbilirubinemia develops as a
result of direct hepatocyte damage, cholestasis, or a combination of the two. Endotoxins from
Eschierichia coli and Bacteroides fragilis have been shown to impair physiological bile flow in
Vivo in sepsis models™.

In a rat liver model, bacterial infection was shown to impair hepatocyte microcirculation and
cause hepatocyte damage. Furthermore, endotoxins have been shown to cause hemolysis, leading
to an additional rise in bilirubin concentrations®>.

Growing evidence is available that hyperbilirubinemia is linked to appendicitis. Nevertheless,
most of the researches focused on importance of high plasma bilirubin levels in the case of
"perforated” appendicitis. The clinical signs of appendix perforation are not faint and, while it is
beneficial, hyperbilirubinemia could not be used to alter or speed up our management. The
resultant consequences were significant in all participants who had appendicitis, not just those
who had perforated appendicitis, using a retrospective case-control design. We recognise that
some Gilbert syndrome patients may have been included in our study population. However, this
is a little amount because Gilbert's syndrome is a exceptional disease that involve very few
percent of Western Europe's population. 24th 25th 26th. Therefore, the presence of elevated
serum bilirubins in more than 45 percent of our patients with appendicitis would be sufficient to
demonstrate the secondary nature of this hyperbilirubinemia® ',

According to the current literature review published in the Operational Journal of Europe,
additional research is required in combination with analytical biomarkers for acute appendicitis,
in the determination of WCC, CRP and bilirubin predictive values. We assessed the diagnostic
accuracy of blood markers individually and together in our investigation. The sensitivity of these
blood markers remained low after the combination of the results, with a sensitivity of 31,1%
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when WCC, CRP and bilirubin are combined. This implies that these tests are not especially
sensitive but useful for diagnostic aid, as demonstrated by the extremely high specifications18.

We have determined a high specificity of 95% and a PPV of about 98% with the combination of
WCC, CRP and bilirubin for appendicitis. There is a 98 per cent chance of appendicitis in
patients with correct iliac fossa pain and abnormal WCC, CRP or bilirubin®’.

Numerous studies have been performed to determine the predictive value of hyperbilirubinemia
for appendicular perforation. Giordano et al.24 concluded within a current systematic review that
raised bilirubin independently is not a strong interpreter of piercing. According to Khan, 86% of
appendicitis and its complications are affected by hyperbilirubinemia'® *°. In 2019, Emmanuel et
al. depicted that raised bilirubin is an important predictor of simple acute appendicitis, not only
of appendicitis. In addition, the authors have found that 88% positive predictive value (PPV) for
simple acute appendicitis and a specificity of 91% for increased serum bilirubin. These findings
confirm our own findings, which have found approximately equal results (specificity 80.2
percent and PPV 93.6 percent ) .

LIMITATION:

We could not recognize the primary histopathology or the finding in patients with normal
histology of the appendix, although the retrospective type of the investigation, led us to high
inflammatory markers. It is, however, reasonable to speculate that a urological or gynaecological
disease could be the origin®’.

CONCLUSION:

In the end, our research emphasises the value of biomarkers in acute appendicitis identification.
In patients with misunderstandings or in women with degree of difference in analysis of
gynecologic pathology, this is particularly important. It also underlines the importance of
hyperbilirubinemia in appendicitis diagnosis. However, the diagnosis of acute appendicitis is
multifactorial and these tests can help the surgeon to take a decision. Patients with high serum
bilirubin levels in the context of right iliac fossa pain warrant early surgery®.
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