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Abstract: Accurate and timely diagnosis of acute appendicitis is critical in preventing complications and guiding surgical 
intervention. The Alvarado, RIPASA, and AIR scoring systems are commonly used diagnostic tools, each with varying performance 
metrics in different clinical settings. Objective: This study aimed to compare the diagnostic performance and overall accuracy of 
the Alvarado, RIPASA, and AIR scoring systems for diagnosing acute appendicitis. Methods: This observational study was 

conducted at Civil Hospital Karachi from December 2023 to May 2024, following ethical approval from the institutional review 
board. A total of 200 patients aged over 18 years presenting with clinical symptoms suggestive of acute appendicitis were included 
in the study through non-probability consecutive sampling. Each patient’s data was analyzed using the Alvarado, RIPASA, and 

AIR scoring systems to evaluate their diagnostic accuracy, sensitivity, specificity, and area under the curve (AUC). Results: The 
Alvarado score demonstrated a sensitivity of 88.44%, a specificity of 37.04%, and an overall accuracy of 81.50%, with an AUC of 
0.667 (p=0.002). The RIPASA score showed a sensitivity of 81.18%, a specificity of 53.33%, and an accuracy of 77.00%, with an 

AUC of 0.699 (p=0.001). The AIR score displayed a sensitivity of 81.00%, a specificity of 60.00%, and an accuracy of 82.00%, 
with an AUC of 0.700 (p<0.001). Conclusion: The Alvarado, RIPASA, and AIR scores each demonstrate diagnostic value in 
identifying acute appendicitis, though their sensitivity and specificity may vary based on the population and clinical setting. 
Clinicians should consider these variations when selecting a scoring system to optimize diagnostic accuracy for acute appendicitis. 
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Introduction  

 
Acute appendicitis is one of the most commonly presenting 

cases in surgical emergencies globally, with a wide 

spectrum of age groups (1). Acute appendicitis-related 
complications such as perforation, abscess formation and 

peritonitis significantly lead to increased rates of morbidity 
and mortality which can be overcome by timely diagnosis 

and prompt surgical intervention (2). Despite advances in 

medical technology and diagnostic modalities, the accurate 

diagnosis of acute appendicitis remains challenging, often 
relying on a combination of clinical examination, laboratory 

and imaging investigations(3). 
The Alvarado score, proposed by Alvarado et al. in 1986, 

incorporates clinical symptoms, signs, and laboratory 
findings to generate a score having a range from 0 to 10, 

with higher scores indicating a higher possibility of 

appendicitis (4). Similarly, the RIPASA score, developed 

by Chong et al. in 2010, includes additional clinical 
parameters such as migratory pain, anorexia, and duration 

of symptoms, aiming to improve diagnostic accuracy (5). 
More recently, the AIR score, introduced by Andersson et 

al. in 2016, emphasizes the role of inflammatory markers 

such as C-reactive protein (CRP) and white blood cell count 

(WBC), reflecting the systemic inflammatory response 
associated with appendicitis (6). In Zeb et al., study, 

the RIPASA score was better in diagnosing acute 

appendicitis as compared to the Alvarado and AIR scores 

with sensitivity of 94%, 88% and 77% respectively (7). A 

study by Chong et al. and Walia et al. also reported the same 
results (8, 9). However study conducted by Chishti et al. 

showed a higher sensitivity for the AIR score (97.78%) as 

compared to the RIPASA (87.78%) and Alvarado score 
(64.44%) (10). the present study aims to compare the 

diagnostic performance and overall accuracy of the 
Alvarado, RIPASA, and AIR scoring systems for 

diagnosing acute appendicitis.  

 

Methodology  

After the ethical approval from the institutional review 
board, this observational study was carried out at Civil 

Hospital Karachi, from December 2023 to May 2024. 

Through non-probability consecutive sampling 200 patients 
aged above 18 years, presenting with the clinical symptoms 

suggestive of acute appendicitis were included in the study. 

Patients with severe co-morbid conditions and pregnant 
patients were excluded from the present study. After the 

informed consent, patient records were screened to identify 

individuals who presented with symptoms suggestive of 
acute appendicitis and subsequently underwent 

appendectomy as confirmed by surgical findings and 
histopathology. Patient demographics (age, gender), clinical 

presentation (abdominal pain, fever, nausea/vomiting, 

migration of pain), laboratory investigations (total 

leukocyte count, C-reactive protein level), surgical 

outcomes and histopathological diagnosis were recorded 
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using a pre-designed proforma. Subsequently, each patient 

was evaluated using the Alvarado, RIPASA, and AIR 
scoring systems to calculate their respective scores. SPSS 

version 26 was used for the analysis of data. Descriptive 
statistics were used to summarize patient characteristics and 

scoring system results. Receiver operating characteristic 
(ROC) curve analysis was used to evaluate the 

discriminatory ability of each scoring system. Sensitivity, 
specificity, positive predictive value (PPV), negative 

predictive value (NPV), and overall accuracy were assessed 
for each scoring system. 

Results 

The study included 200 participants with a mean age of 
43.96 ± 14.9 years. Of these, 54% were male (n=108) and 

46% were female (n=92) Table 1). Clinically, all 
participants (100%) presented with abdominal pain, while 

61% (n=122) had a fever, 74% (n=147) experienced 
vomiting or nausea, and 80% (n=160) reported migration of 

pain. Laboratory findings revealed a mean total leukocyte 
count of 15,036.84 ± 2,152.9 and mean CRP levels of 12.55 

± 3.6. Histopathological diagnosis confirmed acute 
appendicitis in 85% (n=170) of cases. The mean Alvarado, 

RIPASA, and AIR scores were 7.78 ± 1.19, 12.81 ± 1.7, and 

8.285 ± 1.4, respectively (Table 2). 

The Alvarado score demonstrated a sensitivity of 88.44%, 
a specificity of 37.04%, and an overall accuracy of 81.50%, 

with an AUC of 0.667 (p=0.002) (Table 3, Figure 1). The 
RIPASA score showed a sensitivity of 81.18%, a specificity 

of 53.33%, and an accuracy of 77.00%, with an AUC of 

0.699 (p=0.001) (Table 4, Figure 2). The AIR score 
exhibited a sensitivity of 81.00%, a specificity of 60.00%, 

and an accuracy of 82.00%, with an AUC of 0.700 

(p<0.001) (Table 5, Figure 3). In terms of predictive values, 
the Alvarado, RIPASA, and AIR scores had positive 

predictive values of 90.00%, 90.79%, and 88.51%, 

respectively. Negative predictive values were lower, with 
33.33% for both Alvarado and RIPASA and 38.46% for 

AIR. 

 

Table 1: Demographic parameters of the study 

participants 

Parameters Mean and Frequency (n=200) 

Age 43.96±14.9 

Gender 

Male 108 (54%) 

Female 92 (46%) 

 

Table 2: Clinical Parameters of the Study Participants 

Symptoms Mean and 

Frequency (n=200) 

Abdominal Pain 200 (100%) 

Fever 122 (61%) 

Vomiting/Nausea 147 (74%) 

Migration of pain 160 (80%) 

Total Leucocyte Count 15036.84±2152.9 

CRP 12.55±3.6 

Histopathological Diagnosis 170 (85%) 

Alvarado Score 7.78±1.19 

RIPASA Score 12.81±1.7 

AIR Score 8.285±1.4 

 

Table 3: Alvarado score diagnostic accuracy for acute 

appendicitis 

Alvarado score Histopathology 

Diagnosis 

Total P value 

Yes No 

Yes 153 17 170 0.002 

No 20 10 30 

Total 173 27 200 

Sensitivity 88.44% 

Specificity 37.04% 

Positive Likelihood Ratio 1.4 

Negative Likelihood Ratio 0.31 

Positive Predictive Value  90.00% 

Negative Predictive Value  33.33% 

Accuracy  81.50% 

AUC 0.667 

 

Table 4: RISAPA diagnostic accuracy for acute 

appendicitis 

RISAPA Score Histopathology Total P value 

Yes No 

Yes 138 14 152 0.001 

No 32 16 48 

Total 170 30 200 

Sensitivity 81.18% 

Specificity 53.33% 

Positive Likelihood Ratio 1.74 

Negative Likelihood Ratio 0.35 

Positive Predictive Value  90.79% 

Negative Predictive Value  33.33% 

Accuracy  77.00% 

AUC 0.699 

 

Table 5: AIR score diagnostic accuracy for acute 

appendicitis 

AIR Score Histopathology Total P value 

Yes No 

Yes 154 20 174 <0.001 

No 16 10 26  

Total 170 30 200  

Sensitivity 81.00% 

Specificity 60.00% 

Positive Likelihood Ratio 1.36 

Negative Likelihood Ratio 0.28 

Disease prevalence  85.00% 

Positive Predictive Value  88.51% 
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Negative Predictive Value  38.46% 

Accuracy  82.00% 

AUC 0.700 

Figure 1: ROC curve analysis of Alvarado score                              Figure 1: ROC curve analysis of RISAPA score 

 Figure 2: ROC curve analysis of AIR score 

 

Discussion 

 

The outcome of this study presents a comparison of the 

diagnostic performance of the Alvarado, RIPASA, and AIR 

scoring systems in diagnosing acute appendicitis and is in 
consonant with the findings in other studies but presents 

additional value. The Alvarado score demonstrated a 
sensitivity of 88.44%, a specificity of 37.04%, and an 

overall accuracy of 81.50%. These findings are in 

concordance with previous studies endorsing the usefulness 

of the Alvarado score as an efficacious tool towards 
identifying acute appendicitis, especially in areas of 

operational restraint. Ohle et al. (2011) on the same note 

state that the sensitivity of the Alvarado score usually falls 
between 72-90% rendering it appropriate for primary 

screening (11).  Nonetheless, the lower specificity recorded 

in this study mirrors that of the score when attempting to 
differentiate acute appendicitis from other causes of 

abdominal pain hence a high clearance rate of false 

positives. This case may result in surgeries not required by 

the patient evidenced by the positive likelihood ratio of 1. 4 

and it thus appears that the Alvarado score might be more 

useful in indicating when appendicitis is likely to be present 

rather than when it is unlikely (12). 
The RISAPA score demonstrated a sensitivity of 81.18%, 

specificity of 53.33%, and overall accuracy of 77.00%. This 

is in accord with the results by Chong et al., 2010 which 
showed 98% sensitivity and 81% specificity in the Asian / 

Middle Eastern population that was more compatible with 
the RIPASA score (8). This study found a lower percentage 

of specificity, (53. 33%) compared with earlier studies but 

this could be explained by the different populations that the 

studies used or the type of healthcare setting used in 
a particular country which may influence the performance 

of scoring systems. This, however, seems not to be true 

since the overall positive predictive value of 90.79%. The 
score's higher negative likelihood ratio (0.35) compared to 

the Alvarado score suggests that it may still allow a 

considerable number of false negatives, underscoring the 
importance of considering additional diagnostic methods 

when using RIPASA (13). As regards the inflammatory 

markers such as the C-reactive protein (CRP), the AIR score 

had a sensitivity of 81.00% and specificity of 60. 00% and 

the overall accuracy that was obtained was 82. 00%. Such 

AUC=0.700 

P=0.001 
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findings are in agreement with Andersson and Andersson 

(2008) the authors found that the AIR score enhances the 
diagnostic accuracy since it factors in the concentration of 

CRP and WBC counts distinguishing uncomplicated and 
complicated appendicitis (14). The AIR score had a little 

higher accuracy in this study at 82.00% compared to the 
Alvarado score which was 81.50% suggesting that it may be 

useful in the reduction of avoidable surgeries. In this regard, 
this study agrees with other studies like Kollar et al. (2015) 

that the negative appendectomies were significantly lower 
in AIR as compared to the Alvarado score in situations 

where overdiagnosis is a major concern (15). 
Therefore, when comparing all these three scoring systems, 

it is imperative to use the one that best suits the clinical 

environment and patient demography. Although the 
Alvarado score is less sensitive, it is beneficial in terms of 

quick and initial diagnostic stages, especially in resource-

limited settings where the availability of more sophisticated 
diagnostic tools is compromised (16). However, it has its 

limitations and disadvantages in specific organs because it 

results in increased unnecessary surgeries as presented in 
this study. In contrast, the use of the RIPASA score is 

especially valuable for Asian patients, as it yielded 
significantly higher diagnostic effectiveness in the study. 

However, its variations in specificity, as investigated in this 

paper, indicate that its performance may be contingent on 

the local population characteristics and protocols in clinics 
(17). Since the AIR score gives more importance to the 

inflammatory markers, it had better specificity and 
reasonable sensitivity compared to other scores making it a 

useful tool in the distinction between simple and 

complicated appendicitis thus decreasing the rate of 

negative appendectomies.  

Conclusion 

Therefore, all three scores; Alvarado, RIPASA and AIR, 

aid in the diagnosis of acute appendicitis although their 
sensitivity depends on the population and practice 

setting. Alvarado score is considered valuable in the 

initial triage and diagnosis, particularly in the resource-
constraint environment. The RIPASA score has better 

accuracy in given demographics; in Asian and Middle-

Eastern people, mainly. On the other hand, the AIR score 

offers a higher specificity and could decrease 
inappropriate operations, which makes it useful 

whenever inflammatory markers could be employed for 
diagnostic purposes. More efforts should be devoted to 

fine-tuning these scoring systems and it might be 

beneficial to combine some aspects of all three for a 
more global applicability of the diagnostic resources. 
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