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INTRODUCTION 

Perforated appendicitis is generally associated with an 

abscess or phlegmon, having an incidence rate of 

approximately 2 per 10000, with a proportion of 25% of 

all cases of appendicitis. It is more common in elderly 

patients due to unspecific clinical manifestations and 

comorbidity. The high risk of perforation also increases 

with increasing duration of symptoms (6% risk after the 

first 36 hours).1,3-5 The diagnosis of acute appendicitis 

depends on subjective criteria such as onset of symptoms, 

type of pain, and physical examination. Distinguishing 

acute appendicitis with perforation (local peritonitis) 

based on clinical findings is often difficult especially in 

elderly patients unless it has developed into generalized 
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peritonitis. If a case of appendicitis is suspected of 

perforation, the median laparotomy incision should be 

considered so it is important to distinguish whether 

perforation has occurred. Investigations such as 

ultrasound or CT scan can help establish a diagnosis of 

perforated appendicitis and assist a surgeon to determine 

the approach of surgical technique. However, these are 

not always available in health institutions or emergency 

units in developing country hospitals, especially in 

remote areas and the costs are also relatively expensive, 

so we can rely solely on clinical and routine laboratory 

examinations such as white blood count.1,2,6 

There has been a growing interest in laboratory studies 

used to support the diagnosis of conditions such as 

malignancy, heart disease and inflammation process like 

appendicitis, including c-reactive protein (CRP) and 

neutrophil-lymphocyte ratios. This examination is 

feasible especially in peripheral areas where radiologist 

support is not always available and the cost relatively 

cheaper. In the previous study it has been mentioned how 

the CRP and RNL parameters are related to inflammatory 

cases as in the case of appendicitis, but none of the single 

parameters, whether the number of leukocytes, 

neutrophils, or CRPs can be used to a simple and 

perforated acute appendicitis.8-10 

The examination of CRP and RNL has not been a routine 

examination in diagnosing perforated appendicitis. In 

view of the above description, the researcher wishes to 

try to do research on diagnostic test of CRP and RNL 

examination in diagnosing perforated appendicitis, so that 

it can help a surgeon in determining surgical technique 

approach while providing information to patient and 

family about the disease and surgical technique approach 

that will be performed. 

METHODS 

The study was conducted at the Emergency ward, 

Digestive Surgery Division, Department of Surgery, 

Clinical Pathology Laboratory and Anatomical Pathology 

of Dr. Hasan Sadikin Hospital, Bandung, West Java from 

January 1st to May 15th, 2017. This study has obtained 

approval and recommendation from Health Research 

Ethics Committee of Faculty of Medicine, Padjadjaran 

University/Dr. Hasan Sadikin Hospital. Samples were 

taken from subjects who met the inclusion and exclusion 

criteria. 

Inclusion criteria 

• Patients aged 14 years or older who were diagnosed 

as appendicitis with a Tzanakis score of 8 or more 

• Willing to be operated. 

Exclusion Criteria 

• Patient with chief complaint diffuse abdominal 

tenderness 

• Patients with other acute infectious diseases 

• Patients with previous liver diseases 

• Patients with comorbidity (heart disease, 

malignancy, diabetes mellitus, tuberculosis, AIDS 

and autoimmune diseases) 

• Patients with severe sepsis or septic shock 

• Patients who performed appendectomy but with 

histopathologic result not appendicitis. 

The determination of the sample size was based on 

statistical calculation by establishing 95% confidence 

level, and adjusted to the research objectives and the data 

type in the study. Based on the statistical formula, a total 

of 46 samples is required for this study. 

The design of the study was cross sectional analytic in 

two groups, namely group of non-perforated and 

perforated acute appendicitis. 

All patients who met the inclusion criteria were taken 

blood sampling for blood count type, and CRP prior to 

the surgery. Patients then performed surgery and the 

intraoperative findings are noted with histopathologic 

confirmation later on as the gold standard. Grouping and 

data analysis using SPSS 24.0 statistical program to 

obtain the value of sensitivity, specificity, positive 

predictive value, negative predictive value, and accuracy. 

RESULTS 

Table 1 shows the characteristics of the patients. The 

mean age is 33.73±17.101, with 26 male patients (56.5%) 

and 20 females (43.5%). Mean CRP value is 

159.10±134.907. Mean value RNL is 8.83±5.849. 

Table 1: Characteristics of patients. 

Variable N=46 

Age  

Mean±Std 33.73±17.101 

Median 28 

Range (min-max) 14-77 

Gender  

Male 26 (56.5%) 

Female 20 (43.5%) 

CRP  

Mean±Std 159.10±134.907 

Median 135.050 

Range (min-max) 0.80-505.90 

RNL  

Mean±Std 8.83±5.849 

Median 8.250 

Range (min-max) 0-31 

Table 2 describes the comparison between age and sex in 

the perforated and simple acute appendicitis group. For 

the age group of appendicitis patients accompanied by 

perforation had an average of 33.36±16.582 whereas in 
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the appendicitis patient group without perforation had an 

average of 34.19±18.101. There were 17 males (68%) 

and 8 females (32%). Patients in perforated appendicitis 

group, while in simple acute appendicitis group there 

were 9 males (42.9%) and 12 female patients (57.1%) (p 

> 0,05). 
 

Table 2: Comparison between age and sex in the perforated and simple acute appendicitis group. 

Variable 

Perforation 

P-value Positive (+) Negative (-) 

N=25 N=21 

Age    0.903 

Mean±Std 33.36±16.582 34.19±18.101  

Median 28 28.000  

Range (min-max) 14-67 15-77  

Sex   0.087 

Male 17 (68.0%) 9 (42.9%)  

Female 8 (32.0%) 12 (57.1%)  

Table 3: Comparison between CRP and NLR in the perforated and simple acute appendicitis group. 

Variable 

Perforation 

P-value Positive (+) Negative (-) 

N=25 N=21 

CRP    <0.01 

Mean±Std 210.09±114.651 98.39±134.370  

Median 241.500 32.600  

Range (min-max) 1.30-505.90 0.80-388.80  

RNL    <0.01 

Mean±Std 11.40±5.693 5.77±4.466  

Median 11.600 4.290  

Range (min-max) 4.29-31.00 0-14.60  

 

Table 3 describes the comparison between CRP and in 

the perforated and simple acute appendicitis group. The 

mean value for CRP in the perforated appendicitis group 

is 210.09±114.651, while in the group without 

perforation is 98.39±134.370. The mean value for RNL in 

the perforated appendicitis group is 11.40±5.693 while in 

the group without perforation is 5.77±4.466 (p < 0.01). 

 

Figure 1: CRP ROC curve. 

Based on ROC curve (Figure 1 and 2), the cut-off points 

for CRP and NLR were obtained at 76.65 and 8.825 

consecutively. The value of the under the curve (AUC) 

area for CRP was 74.7% (p <0.01) while for NLR 80.4% 

(p <0.01) (Table 4 and 5). 

 

Figure 2: NLR ROC curve. 
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Table 4: Area under the curve (AUC) value for CRP. 

Area SD 
Asymptotic 

significantb 

Asymptotic 95% 

confidence  

interval 

Lower 

limit  

Upper 

limit 

0.747 0.083 <0.01 0.585 0.909 
aasumption below nonparametric; bnul hypothesis: real area 

= 0.5 

Table 5: Area under the curve (AUC) value for NLR. 

Area SD 
Asymptotic 

significantb 

Asymptotic 95% 

confidence 

interval 

Lower 

Limit 

Upper 

Limit 

0.804 0.065 <0.01 0.676 0.932 
aasumption below nonparametric; bnul hypothesis: real area 

= 0.5 

There were 22 patients (88.0%) with CRP >76.65 in 

perforated group, and 6 patients (28.6%) without 

perforation; while there were 3 patients (12.0%) with 

CRP <76.65 in perforated group, and 15 patients (71.4%) 

without perforation (p <0.01) (Table 6). The sensitivity, 

specificity, positive predictive value, negative predictive 

value, and accuracy are 88.0%, 71.4%, 78.5%, 83.3%, 

and 80.4% consecutively. 

Table 6: Comparison between CRP categoric in the 

perforated and simple acute appendicitis group. 

Variable 

Perforation 

P-value Positive (+) Negative (-) 

N=25 N=21 

CRP categoric  <0.01 

>76.65 22 (88.0%) 6 (28.6%)  

<76.65 3 (12.0%) 15 (71.4%)  

Table 7: Comparison between NLR categoric in the 

perforated and simple acute appendicitis group. 

Variable 

Perforation 

P-value Positive (+) Negative (-) 

N=25 N=21 

NLR Categoric  <0.01 

>8.825 16 (64.0%) 4 (19.0%)  

<8.825 9 (36.0%) 17 (81.0%)  

There were 16 patients (64.0%) with NLR >8.825 in 

perforated group, and 4 patients (19.0%) without 

perforation; while there were 9 patients (36.0%) with 

NLR <8.825 in perforated group, and 17 patients (81.0%) 

without perforation (p < 0.01) (Table 7). The sensitivity, 

specificity, positive predictive value, negative predictive 

value and accuracy are 64.0%, 80.9%, 80.0%, 65.3%, and 

71.7% consecutively. 

DISCUSSION 

The result of this study is consistent with the literature 

which suggests that there is a slight difference in 

predominance in male over female (1.2-1.3: 1) and is 

most prevalent in 2nd to 4th decades.1 

The cut-off points for CRP and NLR in perforated group 

were obtained at 76.65 and 8.825 consecutively. The 

sensitivity, specificity, positive predictive value, negative 

predictive value, and accuracy for CRP and NLR are 

88.0%, 71.4%, 78.5%, 83.3%, 80.4% and 64.0%, 80.9%, 

80.0%, 65.3%, and 71.7% consecutively. This result is 

similar with previous several studies.11,13,20 

It can be concluded that in this study, the cut-off point for 

NLR was no better than the other studies because the 

sensitivity and specificity numbers were still lower. As 

for the cut-off point for CRP is still superior to the study 

conducted by Moon H in terms of sensitivity.20 

The limitation of this research is the histopathologic 

interpretation as the gold standard was performed by a 

resident (although it is approved by the consultant), and 

the small number of samples in this study. 

CONCLUSION 

At the end of the study, is can be concluded that C-

reactive protein and lymphocyte neutrophil ratio has a 

strong and moderate diagnostic value in diagnosing the 

perforated appendicitis. 
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