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Abstract: Clinical scoring systems have been developed to risk-stratify patients who are presented to the emergency
department with symptoms of acute appendicitis. They are used to rule out patients with acute appendicitis and those
who may require imaging in the form of ultrasound or computerized tomography. The common scoring systems are the
Alvarado score, RIPASA score, AIR, and AAS. In this chapter, we will look at the common clinical scoring systems
that are used for adults and children. We will also look at the role of these scoring systems in diagnosing acute

appendicitis and reducing the negative appendectomy rate.
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INTRODUCTION

Acute appendicitis is one of the most common
acute abdominal conditions that is presented to the
general surgeon. It is most seen in young adults,
especially in the 20 and 30 years of age. It has a slightly
higher incidence in males rather than females, with a
ratio of 1.4:1. The diagnosis of acute appendicitis
involves the history of abdominal pain starting from the
periumbilical region radiating to the right iliac fossa, and
it is associated with nausea, vomiting, or fever. On
clinical examination of the abdomen, there may be
guarding and rigidity over the right iliac fossa, with
tenderness at McBurney’s point. Blood investigations
like full blood count to look for leukocytosis and raised
C-reactive protein (CRP) are included. Imaging
modalities like ultrasound and computerized tomography
may be done to establish the diagnosis of acute
appendicitis(Krzyzak & Mulrooney, 2020).

These diagnostic approaches are important in
the workup of a patient who is present with a suspected
diagnosis of acute appendicitis. This includes the clinical
scoring systems that employ focused history, clinical

examination, and blood investigation, like leukocytosis.
These clinical scoring systems can be used in the
emergency department to risk stratify into low,
intermediate, and high risk of acute appendicitis.
Another important function of these scoring systems is
to select which patients will require further
investigations using imaging modalities like ultrasound
and computerized tomography. The most common
clinical scoring systems that are used include the
Alvarado, Modified Alvarado, RIPASA, Appendicitis
Inflammatory Response (AIR), and Adult Appendicitis
Score (ASS)(Alvarado, 2018; Bom et al., 2021;
Mundada et al., 2020; Teng et al., 2021).

The World Society of Emergency Surgeons
(WSES) has recommended that clinical scoring systems
be used to exclude acute appendicitis and to identify
adult patients who may require further imaging in the
form of ultrasound or computerized tomography (CT).
They have recommended that these clinical scoring
systems be used as clinical predictors for acute
appendicitis, and they have recommended that the
Appendicitis Inflammatory Response (AIR) and the
Adult Appendicitis Score (AAS) are the best at
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performing this. For pediatric patients, they have
recommended that clinical scores can be used to rule out
acute appendicitis, but not to diagnose it alone (Di
Saverio et al., 2020).

In this article, we will review the role of the
common clinical scoring systems that are used to
diagnose acute appendicitis, and which patients would
require further investigations in the form of imaging. We
conducted a literature review using PUBMED, the
Cochrane database of systematic reviews, Google
Scholar, and Semantic Scholar, looking for randomized
controlled trials, non-randomized trials, observational
and cohort studies, clinical reviews, systematic reviews,
and meta-analyses from 1990 to 2025. The following
keywords were wused, “clinical scoring system”,
“Alvarado score”, “Modified Alvarado score”,
“RIPASA score “,” AIR score”,” ASS score” and
“Imaging”. All articles were in English and were
assessed by manual cross-referencing of the literature.
Commentaries and case reports were excluded from this
review. Adult and pediatric patients were included in this
study, and pregnant patients were excluded.

DISCUSSION
The Common Clinical Scoring Systems in Adults
Alfredo Alvarado introduced the Alvarado
score, the most common clinical scoring system, to aid
in the diagnosis of acute appendicitis. This score
incorporates three clinical symptoms, migration of
abdominal pain, anorexia, and nausea, three clinical
signs, tenderness at the right iliac fossa, rebound
tenderness, and elevated temperature, and two laboratory
investigations, leukocytosis and shift to the left. A score
of less than 4 was unlikely to be acute appendicitis, a
score of 4 to 7 would require further investigations in the
form of imaging, and a score of 8 to 10 was likely to be
acute appendicitis(A Practical Score for the Early
Diagnosis of Acute Appendicitis,1986).

The Alvarado score is a simple tool that can be
used in the emergency department to risk-stratify
patients with acute appendicitis who would require
admission and further investigations in the form of
imaging. This score is also useful in reducing the
negative appendectomy rate in patients with suspected
acute appendicitis(Bouali et al., 2022; Gebreselassie et
al., 2023; Memon et al., 2013).A systematic review was
conducted by Ohle et al., on the diagnostic ability of the
Alvarado score.42 studies were included in this study,
and an Alvarado score of 5 or below was associated with
a 99% sensitivity in ruling out acute appendicitis in
adults(Ohle et al., 2011).Another systematic review was
conducted by Gupta ET AL., using the Alvarado score to
predict acute appendicitis. 17 studies with 2239 patients
were included in this study, and an Alvarado score of 7
and above was associated with a significant predictor of
acute appendicitis(S. Gupta et al., 2023). A systematic
review and meta-analysis were conducted by Kinesya et
al., on the diagnostic accuracy of the Alvarado score

components in patients with appendicitis. 32 studies with
10,862 patients were included in this study. This study
showed that a low Alvarado score was sensitive to rule
out acute appendicitis, and the components with the
highest sensitivity included right lower abdominal pain,
nausea and vomiting(Kinesya et al., 2022).

The modified Alvarado score involved the
removal of the shift to the left of the neutrophils and
reducing the parameters from 10 to 9. This score was able
to provide a high degree of sensitivity, specificity,
positive predictive and negative predictive value in the
diagnosis of acute appendicitis(District General Hospital
et al., 1994; Jain et al., 2018; Kanumba et al., 2011).The
modified Alvarado score was compared with the
Alvarado score for the diagnosis of acute appendicitis by
Phophrom et al., The modified Alvarado score was
associated with a slightly greater sensitivity and
specificity than the Alvarado score in diagnosing acute
appendicitis(Phophrom & Trivej, 2005).

The Raja Isteri Pengiran Anak Saleha
appendicitis (RIPASA) is a clinical scoring system that
was developed to diagnose acute appendicitis in Asian
patients. This score includes 18 parameters, of which 4
include patient information,6 symptoms,5 signs,2
investigations, and 1 additional score. A score of 7 or less
indicates a low probability of acute appendicitis, and a
score of 12 or above is associated with a high probability
of acute appendicitis(Chee & Chong, 2010). Using a cut-
off value of 7.5 was associated with good sensitivity and
specificity for the diagnosis of acute appendicitis. This
showed that the RIPASA score is a safe and easy
diagnostic  tool in the diagnosis of acute
appendicitis(Karapolat, 2019; Koroth et al., 2024; Malik
et al., 2017; Mumtaz et al., 2022; Singh et al., 2018).

The RIPASA score was found to be superior in
detecting acute appendicitis in the Asian population,
which was validated by Mumtaz et al., (Mumtaz et al.,
2022).The RIPASA score was evaluated in the Irish
population by Malik et al., and they used the cut-off
score of 7.5 to diagnose acute appendicitis. They were
able to demonstrate a similar sensitivity and specificity
with the eastern populations(Malik et al., 2017)The
RIPASA score was compared with the Alvarado and
Modified Alvarado score, and it had better sensitivity,
specificity, positive predictive, and negative predictive
value for diagnosing acute appendicitis(Ashkan
Tabibzadeh Dezfuli et al., 2019; Damburaci et al.,, 2020;
Heiranizadeh et al., 2023; Inteti et al., 2024; Noor et al.,
2020; Shuaib et al., 2017).

A systematic review and meta-analysis
comparing the RIPASA and Alvarado score for the risk
assessment of acute appendicitis was conducted by
Favara et al., 35 studies with 5384 patients were included
in this study. The sensitivity and specificity of the
RIPASA score were 0.95 and 0.71, and the Alvarado
score was 0.72 and 0.77. This study showed that the
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RIPASA score was more sensitive in the diagnosis of
acute appendicitis, but it had a lower specificity than the
Alvarado score(Favara et al., 2022).A meta-analysis of
randomized controlled trials comparing the Alvarado and
RIPASA score for the diagnosis of acute appendicitis
was conducted by Frountzas et al.,12 studies with 2161
patients were included in this study, and the sensitivity
and specificity of the RIPASA score was 94% and 55%,
and the Alvarado score was 69% and 77%.This study
also showed that the RIPASA score was more sensitive
but lacked specificity in the diagnosis of acute
appendicitis(Frountzas et al., 2018).

The Appendicitis Inflammatory Response
(AIR) score is another score that includes clinical
symptoms and signs, but the blood investigations include
total white cell count and C-reactive protein levels. A
score of less than 3 is unlikely to be acute appendicitis, a
score of 4-8 is a medium probability of acute
appendicitis, and a score of 8 and above is highly likely
for acute appendicitis(M. Andersson et al., 2021)This
score was found to be effective in reducing the waiting
time in the emergency department and the
complementary examination for suspected acute
appendicitis(Deboni et al., 2022; V. Gupta et al., 2022;

Von-Mihlen et al., 2015)A systematic review and meta-
analysis were conducted by Andersson et al., to look at
the diagnostic value of the Appendicitis Inflammatory
Response(AIR) score.26 studies with 15,699 patients
were included in this study. The sensitivity of the score
in diagnosing acute appendicitis was 0.86 to 0.93, and its
specificity was 0.98. This study showed that the
Appendicitis Inflammatory Response Score (AIR) was
effective for risk stratification of patients with acute
appendicitis(R. E. Andersson & Stark, 2025).

The Adult Appendicitis Score (AAS) is another
scoring system that employs clinical symptoms, signs,
and blood investigations that include total white cell
count and C-reactive protein (CRP). A score of less than
10 was associated with a low risk of appendicitis, a score
of 11-15 was associated with an intermediate risk of
appendicitis, and a score of more than 16 was associated
with a high risk of acute appendicitis. This scoring
system was valuable in the risk stratification of patients
who may require imaging(Sammalkorpi et al.,
2017).This score was prospectively evaluated, and it was
found to be sensitive and specific in the diagnosis of
acute appendicitis, and it reduced the number of patients
who would require imaging(Sammalkorpi et al., 2014).
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Frountzas et al., | Meta-analysis 2018 | 69 77 94 55
Andersson et al., | Meta-analysis 2025 | 79 88 86 93
Favara et al., Systematic review & meta-analysis | 2022 | 72 77 95 71

Table comparing the sensitivity and specificity of the Alvarado, RIPASA, and AIR scoring systems

The Common Clinical Scoring Systems in Children

The Alvarado and the Pediatric Appendicitis
Score (PAS) are the most common scoring systems that
have been employed in the diagnosis of acute
appendicitis in children. Both scoring systems employ 8
components with a total score of 10. Both scoring
systems can divide patients into low, intermediate, and
high risk for acute appendicitis. The sensitivity and
specificity of these scores are in the range of 80% to 90%
only(Rentea & St. Peter, 2017; van Amstel et al.,
2019).Both the Alvarado score and the Pediatric
Appendicitis Score (PAS) have been validated in some
studies and have been useful to risk-stratify patients who
may require further imaging or admission to the
hospital(Iftikhar et al., 2021; Maaz Salahuddin et al.,
n.d.).

A systematic review was conducted by Kulik et
al., on the clinical prediction rules for children with acute
appendicitis. 12 studies with 4201 patients were included

in this study, and the Alvarado and the Pediatric
Appendicitis Score (PAS) were the most validated
scores. The sensitivity of the Alvarado score was 0.72 —
0.93, and the Pediatric Appendicitis Score (PAS) was
0.82 — 1(Kulik et al., 2013). Another systematic review
was conducted by Ebell et al., to look at the cutoff values
for the Alvarado score and Pediatric Appendicitis Score
(PAS) for acute appendicitis. 26 studies were included in
this study, and an Alvarado score of less than 4 rules out
acute appendicitis in 60% of the cases, with a score of 8
and above diagnosing acute appendicitis in 60% of
cases(Ebell & Shinholser, 2014).

The Appendicitis Inflammatory Response
(AIR) is a new clinical scoring system that has been
developed to risk-stratify patients with acute
appendicitis. This scoring system was compared with the
Alvarado score and the Pediatric Appendicitis Score
(PAS), and it was found to have a high discriminating
power and outperforms the Alvarado and Pediatric
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Appendicitis Score(Gudjonsdottir et al., 2021; Macco et
al., 2016).

Clinical Scoring Systems with Ultrasonography

Clinical scoring systems with ultrasonography
have been used to increase diagnostic accuracy for acute
appendicitis and reduce the negative appendectomy rate.
Senocak et al., assessed this on the effect on negative
appendectomy rate and gender, and they found that the
use of clinical scoring systems and ultrasound brought
down the negative appendectomy rate in female
patients(Senocak & Kaymak, 2020).A prospective study
was conducted by Sirpailli et al., looking at the efficacy
of the modified Alvarado score with ultrasound in the
diagnosis of acute appendicitis. This study concluded
that the combination of the Modified Alvarado score
with ultrasound increases the diagnostic ability of this
scoring system(Sirpaili et al., 2024). Another study by
Al-Wageeh et al., using the Alvarado score with
abdominal ultrasonography, also demonstrated the
increased diagnostic ability of acute appendicitis(Al-
Wageeh et al., 2024).

CONCLUSION

The clinical scoring systems have a role to play
in the risk stratification of patients with suspected acute
appendicitis who present to the emergency department.
They can be used to rule out acute appendicitis and
decide which patients will require imaging in the form of
ultrasound or computerized tomography. The Alvardo,
RIPASA, AIR, and AAS are the most common clinical
scoring systems used. Combining these clinical scoring
systems with ultrasound may be useful in resource-
limited countries to increase the diagnostic ability of
acute appendicitis and decrease the negative
appendectomy rate.
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