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BACKGROUND: Acute appendicitis is the most common surgical condition presented in 

emergency departments worldwide. Clinical scoring systems, such as the Alvarado and modified 

Alvarado scoring systems, were developed with the goal of reducing the negative appendectomy rate to 

5%–10%. The Raja Isteri Pengiran Anak Saleha Appendicitis (RIPASA) scoring system was established 

in 2008 specifi cally for Asian populations. The aim of this study was to compare the modifi ed Alvarado 

with the RIPASA scoring system in Kuwait population.

METHODS: This study included 180 patients who underwent appendectomies and were 

documented as having "acute appendicitis" or "abdominal pain" in the operating theatre logbook (unit 

B) from November 2014 to March 2016. The sensitivity, specificity, positive predictive value (PPV), 

negative predictive value (NPV), diagnostic accuracy, predicted negative appendectomy and receiver 

operating characteristic (ROC) curve of the modified Alvarado and RIPASA scoring systems were 

derived using SPSS statistical software.

RESULTS: A total of 136 patients were included in this study according to our criteria. The cut-off 

threshold point of the modifi ed Alvarado score was set at 7.0, which yielded a sensitivity of 82.8% and 

a specifi city of 56%. The PPV was 89.3% and the NPV was 42.4%. The cut-off threshold point of the 

RIPASA score was set at 7.5, which yielded a 94.5% sensitivity and an 88% specifi city. The PPV was 

97.2% and the NPV was 78.5%. The predicted negative appendectomy rates were 10.7% and 2.2% 

for the modifi ed Alvarado and RIPASA scoring systems, respectively. The negative appendectomy rate 

decreased signifi cantly, from 18.4% to 10.7% for the modifi ed Alvarado, and to 2.2% for the RIPASA 

scoring system, which was a signifi cant difference (P<0.001) for both scoring systems.

CONCLUSION: Based on the results of this study, the RIPASA score is a simple scoring system 

with better sensitivity and specifi city than the modifi ed Alvarado scoring system in Asian populations. It 

consists of 14 clinical parameters that can be obtained from a good patient history, clinical examination 

and laboratory investigations. The RIPASA scoring system is more accurate and specific than the 

modifi ed Alvarado scoring system for Kuwait population.
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INTRODUCTION
Acute appendicitis is the most common surgical condition 

presented in emergency departments worldwide.
[1]

 It is 

also the most common cause of abdominal pain requiring 

surgery, with a lifetime risk of 7%.
[1]

 The diagnosis of 

acute appendicitis remains an ongoing challenge for most 

surgeons, because acute appendicitis presents with atypical 

symptoms in 50% of the cases.
[1]

 The diagnosis of acute 

appendicitis is based on the patient's medical history, 

a clinical examination and laboratory investigations. 

A negative appendectomy rate of 20%–30% has been 

previously accepted worldwide.
[2]

Clinical scoring systems were developed to reduce 

the negative appendectomy rate to 5%–10%. The most 

popular scoring system among surgeons is the Alvarado 

score, which was developed in 1986 as the simple addition 

of points related to eight clinical parameters (Table 1). 

The modifi ed Alvarado score omitted the last point of the 

original score (shift to the left Neutrophils) (Table 2).
[3,4]

 It 

has been shown that there were no signifi cant differences 

between the outcomes of the two scores.
[3,4]

More recently, a new clinical scoring system was 

established, called the Raja Isteri Pengiran Anak Saleha 

Appendicitis (RIPASA) score,
[5]

 and it was developed in 

2008 at the Department of Surgery, Raja Isteri Pengiran 

Anak Saleha Hospital, Brunei Darussalam.
[5]

 This score 

includes 14 clinical parameters (Table 3), and has a 

higher sensitivity, specificity and diagnostic accuracy 

than the Alvarado scoring system, especially in Asian 

populations.
[1,5]

 Based on this background information, 

the objective of this study was to compare the modifi ed 

Alvarado and RIPASA scoring systems with regard to the 

sensitivity, specificity, positive predictive value (PPV), 

negative predictive value (NPV), diagnostic accuracy, 

predicated negative appendectomy and receiver operating 

characteristic (ROC) curve in Kuwait population. It is 

worth noting that the state of Kuwait consists of mixed 

ethnicities due to labour immigration.

METHODS
This is a retrospective study consisted of 180 patients 

who underwent appendectomies (operating theatre 

logbook unit B) from November 2014 to March 2016. 

The inclusion criteria were as follows: any patient (from 

any age group) admitted for surgery with a diagnosis 

of acute appendicitis or abdominal pain, undergoing 

a diagnostic laparoscopy or open appendectomy, and 

a traceable approved histopathology report from a 

consulting pathologist. The exclusion criteria were as 

Parameters Score 

Migratory right iliac fossa pain   1.0

Anorexia   1.0
Nausea and vomiting   1.0
Right iliac fossa tenderness   2.0
Rebound tenderness   1.0
Fever   1.0
Leucocytosis   2.0
Shift to the left neutrophils   1.0

Total score 10.0

Table 1. Alvarado score

Parameters Score

Migratory right iliac fossa pain 1.0

Anorexia 1.0
Nausea and vomiting 1.0
Right iliac fossa tenderness 2.0
Rebound tenderness 1.0
Fever 1.0
Leucocytosis 2.0

Total score 9.0

Table 2. Modifi ed Alvarado score

Parameters   Score

Female   0.5
Male   1.0
Age<39.9 years   1.0
Age>40.0 years   0.5
Right iliac fossa (RIF) pain   0.5
Migration of pain to RIF   0.5
Anorexia   1.0
Nausea and vomiting   1.0
Duration of symptoms<48 hours   1.0
Duration of symptoms>48 hours   0.5
RIF tenderness   1.0
Guarding   2.0
Rebound tenderness   1.0
Rovsing's sign   2.0
Fever   1.0
Raised WBC   1.0
Negative urine analysis   1.0
Total score 16.5

Table 3. RIPASA score

follows: untraceable medical records, insuffi cient clinical 

data documentation and/or an untraceable histopathology 

report. A total of 44 patients were excluded from the 

study according to our exclusion criteria. A total of 136 

patients were included, with a study sample population 

consisting of the following nationalities: 41 (30.1%) 

Egyptians, 29 (21.3%) Kuwaitis, 15 (11.0%) Indians, 12 

(8.8%) Filipinos, 8 (5.9%) Jordanians, 7 (5.1%) Syrians, 

6 (4.4%) Sri Lankans, 4 (2.9%) Bangladeshis, 3 (2.2%) 

Persians, 3 (2.2%) Lebanese and 8 (5.9%) others.

The National Registration Identity Card (NRIC) is 

an additional parameter of the RIPASA scoring system, 

which is only applicable in Singapore. Therefore, this 

parameter was excluded because none of the patients 

in our study were from Singapore. The data were 

collected from the patients' electronic health records 
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in the hospital's computer system. The histopathology 

reports were used as a standard confi rmation of an acute 

appendicitis diagnosis.

Statistical analysis
The results of the various parameters were expressed 

as the mean±standard deviation (SD), assessed within a 

95% confi dence interval. The sensitivity, specifi city, PPV, 

NPV, diagnostic accuracy and negative appendectomy 

rate for both scoring systems were calculated and 

analysed comparatively with a chi-squared test (SPSS 

software; SPSS Inc., Chicago, IL, USA). ROC curves 

were plotted for both scoring systems, and the two 

scoring systems were compared using the area under the 

curve (AUC).

RESULTS
The age in our study population was 26.8±13.2 years 

old, with a gender distribution of 64 (47.1%) females 

and 72 (52.9%) males. The distribution of the clinical 

parameters collected for the studied sample was as 

follows: right iliac fossa pain 135 (99.3%), nausea and 

vomiting 111 (81%), anorexia 79 (58.1%) and fever 53 

(39.0%).

The study population of 136 patients underwent either 

a laparoscopic appendectomy (n=117, 86%) or open 

appendectomy (n=19, 14%). The negative appendectomy 

rate was 25 (18.4%). The histopathological findings 

included early acute appendicitis in 10 (7.4%), acute 

suppurative appendicitis in 88 (64%), acute necrotising 

appendicitis in 5 (3.7%) and perforated/gangrenous 

appendicitis in 8 (5.9%) (Table 4).

The cut-off threshold point of the modified Alvarado 

score was set at 7.0. This cut-off point yielded a sensitivity 

of 82.8% and a specifi city of 56%, with a PPV of 89.3% 

and an NPV of 42.4%. The diagnostic accuracy of the 

modified Alvarado score was 77.94%. The cut-off 

threshold point for the RIPASA score was set at 7.5. It 

yielded a sensitivity of 94.5%, a specificity of 88.0%, 

a PPV of 97.2% and an NPV of 78.5%. The diagnostic 

accuracy of the RIPASA score was 93.38%. The 
Figure 1. ROC plots for the modifi ed Alvarado and RIPASA scoring 
systems.
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Variables Results

Mean age (years)   26.8±13.2

Gender
Male   72 (52.9)
Female   64 (47.1)

Procedure (appendectomy)   
Laparoscopic 117 (85)
Open   19 (14)

Diagnostics   
Abdominal ultrasonography   44 (32.4)
Computed tomography   35 (25.7)

Histopathology   
Early acute appendicitis   10 (7.4)
Active suppurative appendicitis   88 (64)
Acute necrotising appendicitis     5 (3.7)
Gangrenous/perforated appendicitis     8 (5.9)

Negative appendectomy rate   25 (18.4)
Clinical parameters

Right iliac fossa pain 135 (99.3)
Nausea and vomiting 111 (81)
Anorexia   79 (58.1)

Fever   53 (39.0)

Table 4. Demographics of the study sample (n, %)

predicted negative appendectomy rates were 10.7% and 

2.2% for the modified Alvarado and RIPASA scoring 

systems, respectively, which was statistically signifi cant 

(P=0.048). The negative appendectomy rate decreased 

significantly from 18.4% to 10.7% for the modified 

Alvarado and to 2.2% for the RIPASA scoring system, 

which was a significant difference (P<0.001) for both 

scoring systems (Table 5).

Variables Modifi ed Alvarado≥7 (95%CI) RIPASA≥7.5 (95%CI) P value

Sensitivity 83.8% (74.3%–89.1%) 94.5% (88.1%–97.7%) <0.001

Specifi city 56.0% (35.2%–74.9%) 88.0% (67.6%–96.8%) <0.001

PPV 89.4% (81.4%–94.2%) 97.2% (91.4%–92.2%)

NPV 42.4% (25.9%–60.6%) 78.5% (58.5%–90.0%) <0.001

Diagnostic accuracy 77.94% 93.38% <0.001

Negative appendectomy rate 10.7% 2.2% =0.048

Table 5. Comparison between the modifi ed Alvarado and RIPASA scores
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ROC curves were calculated for the modified 

Alvarado and RIPASA scoring systems (Figure 1). The 

AUC was 0.686 (68.6%) for the modified Alvarado and 

0.876 (87.6%) for the RIPASA score. The difference in the 

AUCs (18.9%) was signifi cant between the scoring systems 

(P<0.001), which was equal to 26 patients from our sample 

population being correctly diagnosed using the RIPASA 

score and misdiagnosed using the modifi ed Alvarado score.

DISCUSSION
Acute appendicitis can be challenging for surgeons 

because of appendectomy delays and problems with 

diagnostic accuracy.
[6]

 A delay in performing an 

appendectomy may increase the risk of appendicular 

perforation or an appendicular inflammatory mass. 

Moreover, the rate of negative appendectomies is 

20%–30%.
[6]

 Several studies consider this rate to 

be unacceptable.
[6,7]

 Improving diagnostic accuracy 

and reducing the negative appendectomy rate can 

be achieved through the use of several diagnostic 

investigations, such as computed tomography (CT) and 

ultrasonography, although these can increase the overall 

healthcare costs. In addition, several diagnostic scoring 

systems have been developed. The most popular scoring 

systems are the Alvarado score and the modifi ed Alvarado 

score.
[8,9]

 These scoring systems have good sensitivity 

and specificity when used in Western populations,
[8,9]

 

but they have less sensitivity and specificity for Asian 

populations. Therefore, a new scoring system, the 

RIPASA, was developed with better sensitivity and 

specifi city than the Alvarado scores, especially in Asian 

populations.
[1,5,10]

 The RIPASA scoring system is a simple 

system consisting of 14 fixed parameters (Table 3). 

These clinical parameters can be obtained from a good 

patient history, a clinical examination and laboratory 

investigations. Scores of 0.5, 1.0 and 2.0 are allocated 

to each clinical parameter, weighing their probability in 

diagnosing acute appendicitis.
[11]

In the present study, the modified Alvarado score 

cut-off point was set at 7.0. This cut-off point yielded 

a sensitivity of 82.8%, a specificity of 56%, a PPV of 

89.3% and an NPV of 42.4%. The diagnostic accuracy 

was 77.94%. Previous studies by Chong et al
[12]

 have 

utilised Alvarado scores in which the sensitivity, 

specificity, PPV, NPV and diagnostic accuracy were 

68.3%, 87.9%, 86.3%, 71.4% and 86.5%, respectively.

In our study, the RIPASA score results showed a 

sensitivity of 94.5%, a specificity of 88.0%, a PPV of 

97.2%, an NPV of 78.5% and a diagnostic accuracy of 

93.38%. Chong et al
[12]

 detailed sensitivity, specificity, 

PPV, NPV and diagnostic accuracy rates of 98.0%, 

81.3%, 85.3%, 97.4% and 91.8%, respectively, using the 

RIPASA score. In addition, Rathod et al
[1]

 produced a 

sensitivity of 82.61% and a specificity of 88.89% using 

the RIPASA score, as well as a PPV of 96.61%, an NPV 

of 57.14% and a diagnostic accuracy of 83.91%.

The comparison of the modified Alvarado score and 

RIPASA score in our study is shown in Table 5. Overall, 

the sensitivity and specifi city were better with the RIPASA 

than with the modified Alvarado score. Regarding the 

NPV and diagnostic accuracy, the RIPASA score was 

also better. The predicted negative appendectomy rates 

were better with RIPASA than the modified Alvarado 

scoring systems; however, the statistically signifi cant was 

weak (P=0.048). The total negative appendectomy rate 

in our study was 18.4%, a rate comparable to those of 

Chong et al
[5]

 and Rathod et al,
[1]

 who documented rates 

of 22.9% and 20.69%, respectively.

CT scans have been reported as having a high 

sensitivity (94%) and specificity (95%) for diagnosing 

acute appendicitis.
[13]

 Therefore, performing a CT scan 

would improve the diagnosis of acute appendicitis, but 

it would increase the healthcare costs. Unfortunately, 

the sensitivity, specifi city and diagnostic accuracy of the 

modifi ed Alvarado and RIPASA scores in our study were 

lower than those of a CT scan.
[13]

The Appendicitis Inflammatory Response (AIR) score 

has a better sensitivity and specifi city than the Alvarado and 

the modifi ed Alvarado scoring systems.
[14]

 It is similar to the 

modifi ed Alvarado and RIPASA in that the AIR score can be 

calculated from the clinical parameters and two important 

laboratory investigations (leucocytosis and C-reactive 

protein).
[14,15]

 The AIR score has a minimum value of five 

and a maximum value of 12, and it is presumed to assess 

the severity of acute appendicitis in relation to leucocytosis, 

the C-reactive protein and segmented neutrophils.
[15]

 In 

addition, the AIR score has shown better results than the 

Alvarado score,
[16]

 which yielded a value greater than 

four and a sensitivity and specificity of 97% and 77%, 

respectively,
[16]

 whereas the AIR score had a value greater 

than 8 and yielded a sensitivity and specifi city of 12% and 

100%, respectively.
[16]

Study limitations and weaknesses
This was a retrospective study that depended on the 

accuracy of the clinical documentation in our medical 

records. The establishment of the diagnosis of acute 

appendicitis in our sample population was based on the 

clinical judgment of the surgical specialist registrar on 
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duty. Furthermore, different diagnostic modalities (CT 

or abdominal ultrasonography) were used in selected 

patients in our emergency medicine department (Table 

4); therefore, the negative appendectomy rate in our 

study was higher than that of other studies.

CONCLUSION
The RIPASA score is a simple system with better 

sensitivity and specificity than the modified Alvarado 

score. It consists of 14 clinical parameters that can 

be obtained from a good patient history, a clinical 

examination and laboratory investigations. Our results 

showed that the RIPASA score had a better sensitivity, 

specificity, NPV and diagnostic accuracy than the 

modified Alvarado score in general. However, further 

studies are needed to confi rm this impression.
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