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ABSTRACT

Objective: We evaluated the positive predictive value of biochemical markers with clinical Raja Isteri Pengiran Anak Saleha Appendicitis (RIPASA)
score and the sensitivity and diagnostic accuracy.

Methods: 75 patients who presented to the Emergency/General Surgery Department of Pacific Medical College and Hospital, Udaipur, with right iliac
fossa (RIF) pain and who were suspected of acute appendicitis. A detailed history, clinical examination, and laboratory investigations were done which
included a routine RIPASA score calculated.

Results: RIF pain was present in all the patients, followed by vomiting (98.67%), and fever in 92%. Twenty-one patients had raised white blood cell
(WBC) counts, out of them 15 patients had both raised WBC counts and raised C-reactive protein (CRP) and 6 had normal CRP. 52 patients had raised
CRP levels, out of them 15 patients had both raised WBC counts and raised CRP and 37 had normal WBC counts. 17 patients had both CRP and WBC
counts in normal range, but were diagnosed to have appendicitis according to RIPASA score. Our results show that raised CRP and WBC counts had a
sensitivity of 28.85% and specificity of 73.91% with a diagnostic accuracy of 42.67%.

Conclusion: When combined with WBC, CRP has good discriminatory power for appendicitis despite its inability to reliably predict acute appendicitis
when used alone. However, a cutoff point for CRP that predicted perforated appendicitis could not be determined.
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INTRODUCTION

One of the most researched fields pertaining to appendicitis is the one
involving diagnosis. Over the years, various types of investigations,
including laboratory, scoring, and radiological, have been studied in
detail with the aid of trials. These were conducted in the hope of finding
the most sensitive test for diagnosing acute appendicitis [1].

Appendicitis which if caught early and managed appropriately can be
the most uneventful surgery, while the other end of the spectrum is also
true, that when missed appendicitis can turn into a disease with great
morbidity and mortality [2]. To decrease the number of unnecessary
appendicectomy, significance of laboratory investigations such as
white blood cells (WBC) and C-reactive protein (CRP). have been
emphasized [3]. Many scoring systems were developed to arrive at the
diagnosis. These scoring systems are based on clinical features, and
laboratory investigations [4].

Studies show that serum bilirubin is raised in acute appendicitis and
appendicular perforations.

Hence, having understood the importance of early and right diagnosis,
and having understood that clinical evaluation provides the best and
most accurate diagnostic modality for appendicitis, many clinical
scoring systems have been developed over the years. This has aided the
clinician to a large extent in coming to the right diagnosis and providing
early management [5].

What began as a single scoring system, evolved into many over the
years, as people constantly made modifications to the existing scoring
systems based on the local demographics or by adding more factors [6].

Due to the fact that Alvarado and Modified Alvarado were created in
Western nations but did not perform as well when applied to Asian
cultures, a new scoring system was required.

This brought along the next problem, of finding the single best scoring
system, or the scoring system with the maximum sensitivity and
diagnostic accuracy. As a result, multiple studies have been done with
randomized controlled trials comparing various scoring systems in
different parts of the world [7].

Raja Isteri Pengiran Anak Saleha Appendicitis (RIPASA) score is a fairly

newer scoring system developed in 2008, where a study was done in

RIPAS Hospital, Brunnei Darssalem, to find out. Appendicitis is one of

the routine conditions evoking emergency surgery worldwide [8].

A. Rationale: To evaluate the positive predictive value of biochemical
markers with clinical RIPASA score, to find out which is a better
diagnostic tool for acute appendicitis in the Indian population [9].

B. Expected outcome and application: To check the sensitivity and
diagnostic accuracy of RIPASA score from biochemical markers. To
highlight the best way to approach them.

METHODS

This study was conducted after taking proper Institutional Ethical
Committee. 75 Patients who presented to the Emergency/General
Surgery Department of Pacific Medical College and Hospital, Udaipur for
18 months from January 2021 to June 2022 with right iliac fossa (RIF)
pain and who were suspected of acute appendicitis were considered
for the study.

Patients who did not give consent, RIF had a noticeable mass there,
severe medical disease (psychiatric illness, cirrhosis, and coagulation
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disorders) requiring intensive care, and other associated conditions
(pregnancy, any malignancy, generalized peritonitis) were excluded
from the stduy.

A detailed history, clinical examination, and laboratory investigations
were done which included a routine RIPASA score calculated. Both
RIPASA and biochemical investigations were applied to them, but
management was carried out as per the RIPASA score. A specially
designed proforma was filled in for each patient.

Normal reference range of WBC taken as 4000-11,000/cumm and for
CRP <5 mg/L. WBC >11,000/cumm was considered as high and <4000
as low. Similarly for CRP.

RIPASA score

Parameter Score

Age 1 pt (if<40 years) or 0.5 pt (if>40 years)
Sex 1 pt (if M) or 0.5 pt (if F)

RIF pain 0.5 pt

Migration to RIF 0.5 pt

Nausea/vomiting 1pt

Anorexia 1pt

Duration of symptoms 1 pt (if<48 h) or 0.5 pt (if>48 h)
RIF tenderness 2 pt

RIF guarding 2 pt

Fever 1pt

Raised WBC count 1pt

Negative urinalysis 1pt

Maximum score/min score 12 pt/2 pt
RIF: Right iliac fossa, WBC: White blood cell

Management guidelines based on total score

<5 =There is alow likelihood of acute appendicitis; monitor the patient,
repeat the score in 1-2 h, and discharge if the score drops. If your score
rises, adjust your treatment accordingly.

Perform abdominal ultrasound investigations to rule out acute
appendicitis or observe and repeat scoring in 1-2 h if the score is 5-7.0.

Patients may need admission for observations

7.5-11.0 = Probability of acute appendicitis high, admit the patient
and repeat score in 1-2 h time. If remains high, prepare patients for
appendicectomy procedure. In female patients, suggest performing
abdominal ultrasound investigations to rule out gynecological causes
of RIF pain [10].

Plan for admission and appendicectomy if your appendix is definitely
acute (>12).

The final diagnosis was confirmed either by computed tomography
(CT) scan, intra-operative findings, or post-operative HPE report. The
final diagnosis was analyzed against both RIPASA and biochemical
markers. Sensitivity, specificity, positive predictive value, negative
predictive value (NPV), and diagnostic accuracy were calculated and
analyzed comparatively with a Chi-square test (SPSS software).

Operative findings, post-operative course, and treatment and
outcome

Post-operative complications, histopathological correlation (if any),
duration of hospital stay, and follow-up.

RESULTS

During the 18-month from January 2021 to June 2022, a study on the use
of RIPASA score was made on a consecutive series of 75 patients admitted
to the Department of Surgery, Pacific Medical College, Udaipur, with clinical
features suggestive of acute appendicitis. The results are as follows:

Maximum number of patients 67% were in the age group of <30 years
of age, followed by 12% in 31-40 years, 9.33% in 41-50 years, 6.67% in
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61-70 years, and 5.33% in 51-60 years. The mean age of patients was
29.97+15.07 years (Graph 1).

There were almost equal number of patients of both the genders (Graph 2).

RIF pain was present in all the patients, followed by vomiting (98.67%),
and fever in 92%. Migrating pain was observed in 36% of cases (Table 1).

On per abdomen examination, RIF tenderness and rebound tenderness
were seen in all of the patients. Guarding was observed in 20% of them.

Our results show that raised CRP counts have a sensitivity of 68.06%
and specificity of 0% (as the present study comprised of 75 patients
only) with a diagnostic accuracy of 65.33%.

Twenty-one patients had raised WBC counts, out of them 15 patients
had both raised WBC counts and raised CRP and 6 had normal CRP
(Table 2).

Fifty-two patients had raised CRP levels, out of them 15 patients had
both raised WBC counts and raised CRP and 37 had normal WBC counts
(Table 3).

Seventeen patients had both CRP and WBC counts in normal range, but
were diagnosed to have appendicitis according to RIPASA score.

Our results show that raised CRP and WBC counts had a sensitivity of
28.85% and specificity of 73.91% with a diagnostic accuracy of 42.67%
(Table 4).

WBC counts were normal in 96.3% of acute appendicitis cases, whereas
in cases of perforated appendix, gangrenous appendicitis and acute
suppurative appendicitis cases had raised WBC counts in 28.57%,
23.81%, and 33.33%, respectively (Table 5).

DISCUSSION

Numerous techniques have been researched in an effort to lessen
the removal of a healthy appendix without raising the perforation
rate, as appendicitis remains difficult to diagnose. Laparoscopy, CT,
ultrasonography, and otherradiological techniques have all been studied
in the past. Numerous diagnostic scores have been recommended, but
the majority are complex and challenging to use in a clinical setting.

The patient’s age and gender, a thorough clinical history that includes RIF
pain, migration to RIF anorexia, nausea, and vomiting, a clinical examination
that includes RIF tenderness, localized guarding, rebound tenderness,
Rovsing’s sign, and fever, as well as two straightforward investigations, are
all that are needed to quickly diagnose acute appendicitis (raised white cell
count and a negative triage urinalysis, which is defined as the absence of
red and WBCs, bacteria, and nitrates, are both indicators of infection).

In the present study, maximum number of patients 67% were in the
age group of <30 years of age, followed by 12% in 31-40 years, 9.33%
in 41-50 years, 6.67% in 61-70 years and 5.33% in 51-60 years. The
mean age of patients was 29.97+15.07 years.

Akbar et al. showed similar findings to ours [11]. Patients in age group
of 11-25 yrs were 129 (44.8%), (26-40 yrs) were 112 (38.9%), of age
(41-55 yrs) were 43 (14.9%). Similar findings were reported by Xharra
et al. [12]. The age ranged from 5 to 59 years with the mean (standard
deviation) being 19.7 years (+10.5), whereas 83.5% of patients were
under 30 years old.

We had almost equal number of patients of both the genders with 48%
males and 52% females. Akbar et al. showed 165 (57.3%) were male
and 123 (42.7%) were female [11]. In a study by Xharra et al. males were
52.02%, females 47.97% [12]. The male: female ratio was 1.09:1 [13].
Panagiotopoulou et al. reported of the 1169 patients included in this
study, 591 (50.6%) were female [13].
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Table 1: Chief symptoms of patients and signs of illness

Parameters No. of patients Percentage
Symptoms
RIF pain 75 100
Migrating pain 27 36
Vomiting 74 98.67
Fever 69 92
Signs
RIF tenderness 75 100
Rebound tenderness 75 100
Guarding 15 20

Asian ] Pharm Clin Res, Vol 17, Issue 2, 2024, 58-61

40% 37.33%
s0% | 29-33%
(]
1]
Q
@
8 20%
°
< 1200%
o . (]
10% 533% 667%
o m N

<21 21-30 31-40 41-50 51-60 61-70

RIF: Right iliac fossa

Table 2: Distribution of patients according to RIPASA and

WBC count
Parameters RIPASA >7.5 RIPASA <7.5 Total
Raised WBC (>11,000) cumm 21 0 21
Normal WBC 51 3 54
Total 72 3 75

RIPASA: Raja Isteri Pengiran Anak Saleha Appendicitis, WBC: White blood cell

Table 3: Distribution of patients according to

RIPASA and CRP Levels
Parameters RIPASA >7.5 RIPASA <7.5 Total
Raised CRP (>4) mg/L 49 3 52
Normal CRP 23 0 23
Total 72 3 75

RIPASA: Raja Isteri Pengiran Anak Saleha Appendicitis, CRP: C-reactive protein

Table 4: Distribution of patients according to WBC and CRP levels

Parameters Normal CRP Raised CRP (24) mg/L  Total
Normal WBC 17 37 54
Raised WBC 6 15 21
(>11,000) cumm

Total 23 52 75

WBC: White blood cell, CRP: C-reactive protein

Table 5: Distribution of patients according to WBC and

histopathology

Parameters Normal WBC Raised WBC
(>11,000) cumm

Histopathology No. Percentage No. Percentage
Acute appendicitis 52 96.30 3 14.29
Acute suppurative 2 3.70 7 33.33
appendicitis
Perforated 0 0.00 6 28.57
appendix
Gangrenous 0 0.00 5 23.81
appendicitis
Total 54 100.00 21 100.00

The chief presenting complaints were a history of RIF pain in all the
patients, followed by a history of vomiting (98.67%), and fever in
92%. A history of migrating pain was observed in 36% of cases. On per
abdomen examination, RIF tenderness and rebound tenderness were
seen in all of the patients. Guarding was observed in 20% of them.

Ak et al. observed fever as the main presenting symptoms in 36.40%
patients [14]. Xharra et al. observed nonspecific abdominal pain in
15 (8.7%), ruptured ovarian cysts 4 (2.3%), mesenteric lymphadenitis

Graph 1: Age distribution

M Female

48.00% Male

Graph 2: Sex distribution

5 (2.9%), and urinary infection 1 (0.6%) as main symptoms [12]. Akbar
et al. observed pain in the RIF, nausea/vomiting, migratory pain as the
main symptoms and tenderness in RIE, abdominal guarding, rebound
tenderness, rovsing sign, and fever as the main signs [11].

When we compared WBC counts according to RIPASA score, out of
75, 72 patients have raised RIPASA score, but out of these 75 patients,
21 were found with raised WBC. Out of 75 patients, 3 patients have
decreased RIPASA score with normal WBC. WBC counts have a
sensitivity of 29.17% and specificity of 100% with an accuracy of
detection 32%.

Xharra et al. when the WBC count was assessed, the false positives were
4.62% and false negatives were 12.72% with a sensitivity of 85.1%
and a specificity of 68%); the positive predictive value was 94% and the
accuracy was calculated to be 82.6% [12].

The present study comprised 75 patients. Out of these 75, 72 patients
have raised RIPASA score, but out of these 75 patients, 49 were found
with raised CRP. Out of 75 patients, 3 had decreased RIPASA score. All
23 had normal CRP. Our results show that raised CRP counts have a
sensitivity of 68.06% and specificity of 0% with a diagnostic accuracy
of 65.33%.

In a study by Xharra et al. the serum CRP levels were normal in
22 patients with acute appendicitis [12]. Thus, the false-negative rate of
CRP was 12.71%. Of the 25 patients with normal appendectomy, serum
CRP levels were slightly elevated in 7 patients. A false-positive rate of
CRP was 4.05%. Further, based on the surgeons’ clinical impression,
the diagnosis was true in 87.28% (n=151) and false in 12.72% (n=22)
patients. In the present study, the positive predictive value of the CRP
was 94.7%, specificity 72%, sensitivity 85.1%, and accuracy 83.2%. The
accuracy of the CRP (83.2%) is not significantly greater than the WBC
(82.6%).
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According to Shoshtari et al. CRP measurement is very useful in the
diagnosis of acute appendicitis, but it does not replace the clinical
judgment of a surgeon [15].

In our study, 21 patients had raised WBC counts, out of them
15 patients had both raised WBC counts and raised CRP and 6 had
normal CRP. 52 patients had raised CRP levels, out of them 15 patients
had both raised WBC counts and raised CRP and 37 had normal WBC
counts. 17 patients had both CRP and WBC counts in normal range,
but were diagnosed to have appendicitis according to RIPASA score.
Our results show that raised CRP and WBC counts had a sensitivity
of 28.85% and specificity of 73.91% with a diagnostic accuracy of
42.67%.

Thus, in the emergency setting, a quick decision can be made upon
seeing patients with RIF pain. Those with a RIPASA score >7.5 need
admission and further management admission, while patients with
a RIPASA score <7.0 can either be observed. With its high sensitivity
(98%) and NPV (97.3%), the RIPASA score can also help to reduce
unnecessary and expensive radiological investigations such as routine
CT imaging.

WBC counts were normal in 96.3% of acute appendicitis cases, whereas
in cases of perforated appendix, gangrenous appendicitis and acute
suppurative appendicitis cases had raised WBC counts in 28.57%,
23.81%, and 33.33%, respectively.

There are in use different clinical classifications for the acute
appendicitis (Yokoyama et al.) but, since the correlation of CRP values
with histopathology findings was studied, they used the classification
that combines the gross appearance of the appendix with the pathologic
stage [16].

Total cases of acute appendicitis seen were 73.33% followed by acute
suppurative appendicitis in 12%. Perforated appendix in 8% and
gangrenous appendicitis in 6.67% of cases.

Limitations
There are potential limitations to this study.

Our study groups were chosen based on histological diagnoses, so
patients who may have had appendicitis at the time of admission
but were not operated on were excluded. This study, which was
histologically based, did not examine patients who were taken to the
operating room with a suspicion of having an appendicitis but who
instead had another cause of peritonism, such as a malignancy or a
gynecological cause.

CONCLUSION

It is concluded that the RIPASA score is a useful, basic, fast, and non-
invasive diagnostic tool. Raised CRP and WBC counts had a sensitivity of
28.85% and specificity of 73.91% with a diagnostic accuracy of 42.67%.

The elevated CRP value was directly correlated with the degree of
inflammation. The accuracy of the diagnosis of acute appendicitis is
improved by CRP monitoring. When compared to WBC, CRP’s diagnostic
accuracy is not noticeably better. Elevated serum CRP levels have been
seen to support the surgeon’s clinical diagnosis.

When combined with WBC, CRP has good discriminatory power for
appendicitis despite its inability to reliably predict acute appendicitis
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when used alone. However, a cutoff point for CRP that predicted
perforated appendicitis could not be determined.
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