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INTRODUCTION
Although acute appendicitis (AA) is a prevalent cause of abdom-
inal pain in geriatric patients, diagnostic challenges persist1,2. 
Complication rates are particularly greater in older patients 
than younger individuals, who more commonly report to the 
emergency room with stomach discomfort and unusual symp-
toms3. Similarly, the death rate for people with AA over the 
age of 65 years may grow to 8%4. Age more than 65 years was 
shown to be a significant risk factor for death in a large obser-
vational study including 164,579 people diagnosed with AA5.

Due to the fact that a delayed diagnosis of AA in senior 
patients increases morbidity and mortality, current evidence-based 
recommendations urge the adoption of scoring systems in this 
age range6. The Alvarado score, which was created in 1986, is 
one of the most popular of these grading systems. The Alvarado 
score is composed of eight components, which include patient 
complaints, physical examination results, and laboratory data7. 
In 2010, a new scoring system, called the Raja Isteri Pengiran 

Anak Saleha Appendicitis (RIPASA), was created for the diag-
nosis of AA, which has 15 parameters8. It was claimed that when 
applied to the Asian population, the sensitivity and specificity 
of this scoring system will rise9.

The goal of this study was to compare the RIPASA and 
Alvarado scoring systems in patients who arrived at the emer-
gency department with abdominal pain and had AA surgery.

METHODS

Study design
Between January 1, 2018 and January 1, 2021, this retrospec-
tive cohort study was conducted in the emergency depart-
ment at the Haydarpaşa Numune Education and Research 
Hospital. The institutional review board authorized the analy-
sis and waived permission (Ethics Committee Ruling number: 
HNEAH-KAEK 2022/88).
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SUMMARY
OBJECTIVE: While abdominal pain is one of the most prevalent reasons for seeking medical attention, diagnosing elderly adults with acute appendicitis 

(AA) may be difficult. In this study, Raja Isteri Pengiran Anak Saleha Appendicitis (RIPASA) and Alvarado ratings were evaluated for diagnostic accuracy 

in patients who reported to the emergency department complaining of abdominal pain and received surgery for AA .

METHODS: The data of patients over the age of 65 years who reported to the ER and had appendectomy after being diagnosed with AA were 

evaluated in this retrospective cohort study. For each patient, the diagnostic accuracy of the Alvarado and RIPASA scores was determined individually.

RESULTS: A total of 86 patients were included in the research. The average patient was 71.2 years old, with a male preponderance of 46.5%. Alvarado’s 

score was found to have an area under the curve (AUC) of 0.799, the Youden’s index of 0.549, and a p-value of 0.001 after a receiver operating 

characteristic (ROC) study of the Alvarado score in identifying the diagnosis of AA. The AUC was 0.886 (95%CI 0.799–0.944), the Youden’s index 

was 0.642, and a p-value of 0.001 was found in the ROC analysis of the RIPASA score in identifying the diagnosis of AA. 

CONCLUSIONS: When comparing the two scores used to diagnose AA, we found no statistically significant difference between the RIPASA and 

Alvarado scores (p=0.09), although the Youden’s index for the RIPASA score was higher.
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Selection of patients
The study population comprised all patients over the age of 
65 years who attended to an emergency room with abdomi-
nal discomfort and received open or laparoscopic appendec-
tomy throughout the study period. Histopathological studies 
validated the diagnosis of AA. Each patient’s medical comput-
erized data were examined retrospectively, and the Alvarado 
and RIPASA ratings were computed independently (Table 1). 
Patients with missing data necessary for the scoring criteria, as 
well as those under the age of 65 years, were excluded from the 
study. Using an area under the curve (AUC) value of at least 
0.7 as the minimum needed sample size for the investigation, 
a minimum of 62 patients was computed.

The statistical analyses were conducted using SPSS Statistics 
version 19.0 (IBM Corp., Armonk, NY, USA) and MedCalc ver-
sion 19. The mean, standard deviation, median, and interquartile 
range values were used to describe the data. The Kolmogorov-
Smirnov test was used to determine if the data were normally 
distributed.

The receiver operating characteristic (ROC) curve analysis 
was utilized to estimate the Alvarado and RIPASA cutoff values 

for AA diagnosis prediction. The ROC curves of these scores 
were compared. The DeLong approach was used to compute 
the appropriate cutoff, 95% confidence interval (CI), AUC, 
positive predictive (PPV), and negative predictive (NPV) val-
ues using Youden’s index (YJI). The value 0.05 was chosen as 
the threshold of significance.

RESULTS
The study was completed with 86 patients who met the inclu-
sion criteria. The mean age of these patients was 71.2±5.9 years, 
and 46.5% were men. As a result of the statistical analysis, it 
was determined that the median values of the white blood cell 
and neutrophil counts, Alvarado, and RIPASA scores were sta-
tistically substantially higher in individuals with an appendicitis 
histological diagnosis compared to those without appendicitis. 
The negative appendectomy rate of the patients included in 
the study was found to be 24.4% (Table 2).

As a result of the ROC analysis of the Alvarado score in 
determining the diagnosis of AA, the AUC value was 0.799 
(95%CI 0.698–0.877), YJI was 0.549, and the p-value was 
0.001. According to the statistical analysis, the Alvarado score 
was statistically significant in determining the diagnosis of 
AA (p=0.001). At a cutoff value of >4, the Alvarado score had 
a sensitivity of 69.2%, specificity of 85.7%, PPV of 93.7%, 
and NPV of 47.4% in predicting a diagnosis of AA (Table 3).

The ROC analysis of the RIPASA score in determining 
the diagnosis of AA revealed that the AUC value was 0.886 
(95%CI 0.799–0.944), YJI was 0.642, and the p-value was 
0.001. According to the statistical analysis, the RIPASA score 
was statistically significant in determining the diagnosis of 
AA (p=0.001). At a cutoff value of >8, the RIPASA score had 
78.5% sensitivity, 85.7% specificity, 94.4% PPV, and 56.2% 
NPV in predicting an AA diagnosis (Table 3).

When the two scoring systems’ values for diagnosing AA 
were compared, despite the fact that the RIPASA score’s YJI 
value was greater, there was no statistically significant differ-
ence (p=0.09) (Table 3).

DISCUSSION
This study evaluated the adequacy of the Alvarado and RIPASA 
scores in determining the diagnosis of AA in patients who 
underwent appendectomy for AA. It was concluded that both 
scores had high diagnostic accuracy, and neither was superior 
to the other. 

Early detection of AA is critical in older individuals with 
a high rate of death and morbidity. In a study conducted in 

Table 1. Comparison of Alvarado and RIPASA scoring systems. 

Alvarado 
score

RIPASA 
score

Sex – Female +0.5

Male +1

Age (years) – <40 +1

>40 +0.5

Duration of symptoms – <48 h +1

>48 h +0.5

Anorexia 1 1

Nausea or vomiting 1 1

RIF pain/tenderness 2 0.5 +1*

Elevated temperature 1 2

Guarding – 2

Rebound tenderness 1 1

Rovsing’s sign – 2

Migration of pain to RIF 1 0.5

Leukocytosis (>10,000) 2 1

Leukocyte left shift (>75%) 1 –

Normal urine analysis – 1

Total 10 16

Possible diagnosis appendicitis >6–7 >7.5

RIF: right iliac fossa. *Score combined: 0.5 point for RIF pain (symptom) and 
1 point for right iliac fossa tenderness (sign). 
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Finland, the data of 164,579 patients who underwent appen-
dectomy surgery over a 20-year period were examined, and it 
was reported that mortality increased 39 times in patients aged 
over 65 years. Similarly, the same study determined that nega-
tive appendectomy increased mortality fourfold10. In the liter-
ature, the rate of negative appendectomy in geriatric patients 
ranges from 17% to 31%11-13. In the current cohort, the rate 
of negative appendectomy was found to be 24.4%, which is 
consistent with the literature.

Due to increased life expectancy, diseases previously 
associated with younger populations, including AA, have 
a growing incidence among elderly patients14. Although 
the lifetime risk of AA is 7% for the general population, 
this rate can rise to 10% in the elderly population15. As in 
many diseases, the clinical diagnosis process in AA is more 
difficult in the geriatric population than in young people. 
This is partly due to pain sensations altered by changes in 
nerve conduction due to aging, resulting in overlooking 
the classical findings of AA16. Since a delayed diagnosis will 
increase mortality and morbidity, many guidelines recom-
mend using clinical score systems in the initial evaluation 
process of patients6.

Alvarado7, a 10-point scale based on indications, symp-
toms, and laboratory data, is one of the most widely used and 
examined scoring systems for the AA assessment. A score of 
5 or 6 points on the Alvarado scale is considered consistent 
with the diagnosis of AA; a score of 7 or 8 suggests a plausi-
ble diagnosis of AA; and a score of 9 or 10 indicates a very 
probable diagnosis of AA. This diagnostic score is designed 
to assist clinicians in making clinical decisions by objectively 
determining which patients should be observed and which 
should receive surgery. This is a limited research examining 
the Alvarado score’s relevance in the older population. A ret-
rospective analysis of 96 patients over the age of 65 years 
revealed that using the Alvarado scoring system with a cutoff 
value of 5 resulted in accurate findings in senior individuals. 
It was noted in a study that an Alvarado score of 5–10 indi-
cated a greater risk of appendicitis in the elderly17. In another 
study, the Alvarado and Lintula scores were compared in 
senior patients undergoing appendectomy, and the former 
was shown to be a more helpful prediction tool, with an AUC 
value of 96.9%18. A research indicated that the Alvarado score 
is ineffective at differentiating between difficult and simple 
AA in older people19.

Table 2. Comparison of some characteristics between the patients with (+) and without (−) a histopathological diagnosis of appendicitis.

n Mean Median IQR p-value

Age
− 21 72.48 71.0 10

0.235*
+ 65 70.72 70.0 7

Body temperature 
− 21 36.39 36.4 0.2

0.146*
+ 65 36.50 36.5 0.4

White blood cell count
− 21 9,277.14 9300 4,690

0.002*
+ 65 12,933.85 13,330 7,820

Neutrophil count
− 21 7,201.43 6490 5,155

0.001*
+ 65 10,295.38 10,860 6,560

Neutrophil percentage
− 21 74.40 72.1 20.8

0.286*
+ 65 77.93 79.6 12.2

Alvarado score
− 21 3.48 3.0 1.0

0.001*
+ 65 5.29 6.0 2.5

RIPASA score
− 21 5.90 5.5 3.3

0.001*
+ 65 9.63 10.0 2.5

IQR: interquartile range. *Mann-Whitney U test.

Table 3. Comparison of the Alvarado and RIPASA scores in determining the diagnosis of acute appendicitis.

AUC Cutoff Sensitivity Specificity +LR −LR PPV NPV Youden’s index p-value

Alvarado 0.799 (0.698–0.877) >4 69.2 (56.6–80.1) 85.7 (63.7–97.0) 4.85 0.36 93.7 47.4 0.549
0.09

RIPASA 0.886 (0.799–0.944) >8 78.5 (66.5–87.7) 85.7 (63.7–97.0) 5.49 0.25 94.4 56.2 0.642

AUC: area under the curve; LR: likelihood ratio; PPV: positive predictive value; NPV: negative predictive value.
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The RIPASA score, which we compared with the Alvarado 
score in our study, is one of the scoring systems developed in 2010 
and has since been widely adopted. This score has 14 parameters, 
including clinical history, physical examination, and various lab-
oratory data. In this scoring system, the total score varies between 
3 and 16.5. A score below 7 is associated with a low AA risk, and 
a score of 7.5 and above is associated with a high AA risk8. In a 
study conducted in Ireland, it was reported that a RIPASA score 
of 7.5 and above provided higher sensitivity and specificity than 
the Alvarado score20. In a retrospective cohort of 68 patients over 
the age of 65 years who underwent appendectomy, the sensitivity 
of the RIPASA score was determined as 86.2%, specificity as 40%, 
PPV as 89.3%, and NPV as 33.3%21. In the current cohort, the 
RIPASA score had a sensitivity of 78.5%, specificity of 85.7%, 
PPV of 94.4%, and NPV of 56.2%, while for the Alvarado score, 
these values were 69.2%, 85.7%, 93.7%, and 47.4%, respectively.

There are some limitations to our study. First, our results 
cannot be generalized to the general population since they 
were obtained from a single center. Second, since this study 
was retrospective, it is possible that the results were influenced 
by inadequate or erroneous data in hospital records. Another 
disadvantage is the small patient population.

CONCLUSIONS
Diagnosing AA in the elderly continues to be difficult owing 
to the broad number of potential diagnoses and clinical man-
ifestations seen in this group. It is necessary to use clinical 
risk scoring systems that will help identify patients with AA 
early. In this study, we concluded that both the RIPASA and 
Alvarado scores had high diagnostic accuracy in the detection 
of AA in the geriatric patient group, and neither had any supe-
riority over the other.
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