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Introduction: Even though acute appendicitis is a common acute abdominal disease, it is nonetheless difficult to
detect. In order to minimize the risk of complications and negative exploratory procedures, early and accurate
diagnosis is critical.

We aimed to compare the predictive accuracy of the RIPASA score in diagnosing acute appendicitis with the gold
standard of histopathological proven appendicitis as the gold standard.

Methodology: A Prospective Cohort Study was conducted from December 2021 to May 2022 at KRL Hospital. A
total of 171 patients who sought treatment for acute RIF pain or suspected appendicitis were included in the
study. Patients’ surgical proclivities were judged in part based on images and surgeon’s expertise. SPSS version
26 was used to enter and analyze the data. This was done using a chi-square test and a Kendall’s Tau (Kendall
Rank Correlation Coefficient) to evaluate both groups of patients.

Results: At diagnosis, the mean age was 37.93 10.36 years. Kendall’s Tau and Chi Square were shown to be
significant in contrast to Alvarado scoring. RIPASA Scoring exhibited a 98.02% positive predictive value, a
96.75% sensitivity, an 82.35% specificity, and 95.3% diagnostic accuracy.

Conclusion: The RIPASA score is superior to the Alvarado score when it comes to detecting acute appendicitis in
Asian populations. With a brief medical history, a clinical examination, and two simple procedures, parameters
can be simply and swiftly obtained in any demographic circumstance.

diagnosis, and quick action are critical in this case. Acute appendicitis
may now be diagnosed more accurately using imaging methods like as

Introduction

Abdomen surgical emergencies such as acute appendicitis (AA) are
among the most often seen, with a lifetime frequency of one out of seven
people experiencing severe pain in the right lower abdominal region [1].
Robert Lawson conducted the first appendectomy in England and
created the term in Boston [2]. Prior to surgery, the preoperative diag-
nosis of this prevalent issue is difficult. Clinical characteristics, a precise
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ultrasonography and CT scans, although they are costly and not widely
accessible in all centers, especially in countries like India [3]. Histopa-
thology confirms the diagnosis of Acute Appendicitis since leukocytosis
is seen. AA may be identified by the presence of neutrophils in the
mucosa, submucosa, and lamina propria.

Clinical Prediction Rules (CPR) for predicting severity of AA and
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lowering negative appendectomy rates have been devised, however
there has been debate as to whether these scoring systems can improve
surgical results and save costs. This is followed by Kalan’s modified
Alvarado score, which is the most generally verified prediction model
[4]. The second scoring method is more user-friendly and almost as
sensitive as the original Alvarado score, although it is less accurate [5].
When employed as "rule out" diagnostic tools, however, both scoring
systems are more helpful than "rule in" diagnostic methods for female
patients of reproductive age [6]. Many studies have shown that these
scores are accurate, as have countless other studies. Parallel research
failed to duplicate these findings in diverse ethnic communities, despite
the prevalence of AA in Western nations [7-11]. This was partly
explained by the fact that the features of the patients studied varied and
that various doctors in different settings interpreted factors differently.
Since ALVARADO scores for the diagnosis of acute appendicitis were
found to be unsatisfactorily low, a new scoring system dubbed RIPASA
(Raja Isteri Pengiran Anak Saleha Appendicitis) was established for the
Asian population [12].

More research has focused on the Eastern population to prove the
validity of the RIPASA score system for the diagnosis of AA. In order to
increase the diagnostic utility of CPRs with ethnic variations and help
minimize needless procedures, reduce the negative appendectomy rate,
and improve patient outcomes, the authors devised this prospective
cohort research.

We aimed to compare the predictive accuracy of the RIPASA score in
diagnosing acute appendicitis with the gold standard of histo-
pathologically proven appendicitis as the gold standard.

Methodology

This prospective cohort study was conducted in KRL Hospital from
1% December 2021 to 1°* May 2022. A total of 171 people were included
in the study, which was estimated using the WHO calculator with a 95%
confidence interval and a 5% margin of error. Non-probability sequen-
tial sampling was utilized.

It was the goal of this research to get a better knowledge of CPRs,
reduce the number of needless surgeries, lower the incidence of negative
appendicectomy, and enhance patient outcomes in the long run. How-
ever, the primary goal was to verify the improved CPR. In order to guide
the research, the RIPASA grading system was consulted.

Inclusion & exclusion criteria

All patients over the age of 16 who were sent to the on-call surgeon
for treatment of acute RIF pain or suspicion of appendicitis were
included in our study. Patients who had history of prior appendicec-
tomy, chronic abdominal pathology, abdominal surgery in the last 90
days or inguinal hernia were not included in the study. pregnant women
due to significant different medical needs were excluded from the study.

Data collection

After receiving clearance from the ethics committee of KRL Hospital,
Ref ERC: KRL-HIERC/Dec/29820 Dated 1% Dec 2021 and obtaining
informed consent, the clinical data of patients was gathered using
standardized case report forms during the first examination. There is a
record of the patient’s history of medical comorbidities; demographics;
physical examination results; laboratory tests; radiographic imaging;
and post-operative findings.

Images and the surgeon’s judgement helped determine whether or
not to operate on patients. For all patients, including those who were
treated more conservatively, postoperative complications or the need
for a follow-up procedure were monitored for one month.

Appendicitis and no appendicitis patients were divided into two
groups: "Appendicitis" included patients who had a histologically proven
AA diagnosis; "Appendicitis" included patients who had a non-
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appendicitis diagnosis.

Our study is fully compliant with the STROCSS 2021 guidelines [13].
A complete STROCSS 2021 checklist has been provided as a supple-
mentary file. Our study has been registered on Research Registry with
the following UIN: researchregistry7980 [14]. Our study is in accor-
dance with the Declaration of Helsinki.

Data analysis

Data was entered and analyzed using SPSS version 26. Quantitative
data was presented as frequencies and percentages. Chi-square test &
Kendall’s Tau (Kendall Rank Correlation Coefficient) was applied to
evaluate both the groups keeping significance less than 0.05. Sensitivity
and specificity of RIPASA scoring was assessed comparing Appendicitis
on Histology.

Results

The mean age at diagnosis was 37.93 + 10.36 years. Among the 171
participants recruited for this study, majority of them were males with a
percentage of 76.2%, as shown in Table 1.

Discussion

Acute appendicitis, one of the most prevalent medical emergencies,
requires immediate surgical intervention [15]. Pain extending from the
umbilical area to the right iliac fossa, which is normal, is a common
symptom of this condition. There is also a high temperature, anorexia,
abdominal pain, and guarding [16]. Acute appendicitis symptoms are
vague and unusual in around half of all cases. Even in the modern
period, this complicates the diagnosis of acute appendicitis [17]. There
are a number of studies that may help in the early detection of acute
appendicitis, including CT scans that have a high specificity (95%) and
sensitivity (94%). CT scan is now usually performed in major hospitals
on all patients suspected for acute appendicitis [11]. Nevertheless, this
can be very expensive for an already long-suffering healthcare system.

To support the diagnosis efficiently and cheaply, different scores
have been designed that associate the clinical features of acute appen-
dicitis with some laboratory findings to correctly diagnose this condition
[18]. One of them is the Alvarado score, which was designed in 1986
and is very popular among surgeons. Another score developed by the
clinicians was the modified Alvarado score. Alvarado’s score was
modified by omitting some points of the clinical parameter. However,
the two scores did not differ significantly in results [1]. Despite the fact
that both Alvarado score and the modified Alvarado score were estab-
lished in the West, the specificity and sensitivity levels reached when
applied to Asia and the Middle East were poor. In research by Khan et al.,
the Alvarado scoring system had a 23% specificity and a 59% sensitivity
in an Asian population [19]. Al-Hashemy et al., in 2004 found that the
modified Alvarado scoring system had a specificity of 80% and a
sensitivity of 53.88% in a Middle Eastern population [20].

To overcome this, the RIPASA score was developed by Chee Fui
Chong in 2008 in a hospital in Darussalam. It is a simple scoring

Table 1

Gender demographics.
Gender Frequency Percent
Female 40 23.4%
Male 131 76.60%

Leukocyte left shift was present in 79.6% of the participants with a mean
leukocyte count of 16.08 + 2.10 x 10°/L and a mean neutrophil percentage of
84.82 + 6.48%. The mean CRP level was 61.20 + 31.19 mg/L.

73 patients had an ASA Grade 2 (42.4%), 68 patients had an ASA Grade 3
(39.5%) whereas only 6 patients had an ASA Grade 1 (3.5%). Rovsing sign was
present in 87.13% of the patients as listed in Table 2 below.



H. Mumtaz et al.

Table 2

Frequency of ASA grading & rovsing sign.
ASA grade Frequency Percent
Grade 1 6 3.5
Grade 2 73 42.4
Grade 3 68 39.5
Grade 4 24 14.0
Rovsing Sign
Yes 149 87.13%
No 22 12.87%

93 (54.3%) of the patients did not have postoperative (30-day) complications
while 78 (45.7%) reported postoperative (30-day) complications. 42 patients
reported having symptoms for 10 h (24.46%), followed by 11-18 h (45.02%)
whereas only 35 participants (20.46%) experienced the symptoms for less than
10 h, as shown in Table 3.

Table 3
Frequency of duration of symptoms (hours) & postoperative (30 days)
complications.
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urinalysis. Wani et al. found that the sensitivity and specificity of the
Alvarado scoring system varies depending on age, gender and duration
of symptoms [21].

The inclusion of different parameters from the Alvarado score, it has
been shown to affect the specificity and sensitivity of the scoring system
for the diagnosis of acute appendicitis, especially in Asian people [22].
In a study conducted by Chong et al., the RIPASA score achieved
significantly better specificity (67%) and sensitivity (88%) as compared
to the Alvarado score with a specificity of 23% and sensitivity of 59%,
when applied to the Asian population [7]. The RIPASA scoring system is

Table 6
Analysis diagnostic parameters for acute appendicitis: Histopathology vs
RIPASA scoring.

Appendicitis on Histopathology RIPASA Scoring

Yes/ No/

Positive Negative
Yes/Positive 149 3
No/Negative 5 14

Postoperative (30 days) complications Frequency Percent . . . - .
Diagnostic Parameters of RIPASA Scoring detecting Appendicitis
No 93 54.3 Sensitivity = True Positive/(True Positive + False 96.75%
Yes 78 45.7 Negative)
Duration of Symptoms (Hours) Specificity = True Negative/(True Negative + False 82.35%
Less than 10 h 35 20.46 Positive)
10h 42 24.56 Positive Predictive Value = 98.02%
11-18 h 77 45.02 True Positive/(True Positive + False Positive)
19-24 h 17 9.96 Negative Predictive Value = 73.68%
RIPASA was the scoring system assessed in our study, which has the highest Di:;zgff:z:zg}fuj ?,I;ritg;;ifjieg lef;atlve) 95.3%
value of 15 and the lowest value of 2. The mean score of our 171 participants was Negative)/All Patients
12.95 + 0.877. The highest score of 15 was observed in 6 participants, however,
the lowest score observed was 11.50 in 17 participants. The most common score
was 13.50 which was common in 40 patients, as shown in Table 4.
Bar Chart
RIPASA
Table 4 o SCORE
Frequency of RIPASA scoring. B =:12:gg
RIPASA SCORE Frequency Percent E:ggg
11.50 17 9.9 —id
12.00 15 8.8 W1450
12.50 43 25.1 3041 O1s.00
13.00 27 15.8
13.50 40 23.4 &
14.00 15 8.8 5
14.50 8 4.7 S
15.00 6 3.5
15 patients had 8 ALVARADO score out which 5 (3.33%) had RIPASA score of 12
and 1 patient (6.67) had RIPASA score of 13.50. 78 patients had 9 ALVARADO 107
score out which 24 (3.33%) had RIPASA score of 12.50 and 1 patient (6.67) had
RIPASA score of 15.00. 78 patients had 10 ALVARADO score out which 28
(3.33%) had RIPASA score of 13.50 and 2 patient (6.67) had RIPASA score of
12.00. Kendall’s Tau (Kendall Rank Correlation Coefficient) & Chi Square was
found significant having p value 0.00 in comparison to both scores, as shown in
Table 5. 0-
8.00 9.00 10.00
technique and consists of variables that have not been included in pre- ALVARADO SCORE
vious scoring systems such as the Alvarado score, i.e.: age, sex, duration X .
s . o . Fig. 1. Bar chart showing ALVARADO & RIPASA SCORE.
of symptoms, Rovsing’s sign, right iliac fossa guarding, and results of
Table 5
Comparison of ALVARADO score & RIPASA score.
ALVARADO RIPASA SCORE Kendall’s tau-c Chi-Square
SCORE P BN — .
11.50 12.00 12.50 13.00 13.50 14.00 14.50 15.00
8.00 2 5 4 3 1 0 0 0 0.00 0.00
9.00 15 8 24 14 11 5 0 1
10.00 0 2 15 10 28 10 8 5

The positive predictive value of RIPASA Scoring was 98.02%, the negative predictive value was 73.68%, sensitivity was 96.75%, specificity was 82.35%, and diag-
nostic accuracy was 95.3%, as shown in Table 6. Comparison of RIPASA & ALVORADO scoring is shown in Fig. 1.
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simple, easy, and safe and has higher diagnostic accuracy, especially for
Asian people who generally live in rural settings and cannot access or
afford radiological tools for diagnosis [1].

Sensitivity, specificity, negative predictive value, diagnostic accu-
racy, and positive predictive value were all calculated using the RIPASA
score in the current investigation. Chong et al. [23] did a similar
investigation and found comparable findings. 98% of patients were
accurately recognized as having acute appendicitis (RIPASA score >7.5)
and treated adequately, according to Chong et al. [24].

Our study showed a weak positive correlation between age at diag-
nosis and neutrophil percentage, r (169) = 0.21, p = 0.007. Similarly, a
very weak positive correlation was also found between age at diagnosis
and CRP level, r (169) = 0.18, p = 0 0.016. The negative appendectomy
in our study was 0%, which is in contrast to those published in 1999 [25]
and 2008 [26] who reported rates of 22.9% and 13%, respectively.

Strengths & limitations

Our study had a drawback in that it only included patients from a
single center. As a major strength, our study examined the validity of the
new scoring system in Pakistani populations.

Conclusion

When it comes to diagnosing acute appendicitis in Asian populations,
the RIPASA score is superior than the Alvarado score in terms of accu-
racy, specificity, diagnostic accuracy, sensitivity and NPV/PPV, as well
as NPV. Parameters can be easily and quickly determined in any de-
mographic situation with a brief medical history, clinical examination,
and two effortless investigations (negative urinalysis and raised white
cell count).
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