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Abstract 

Background: Early diagnosis of Acute Appendicitis (AA)can be challenging because it relies on the 
patient's signs and symptoms, which often mimic other abdominal pathologies. 
Objectives: The study aimed to assess the importance of systemic inflammatory response 
parameters in contrast with the Alvarado scoring system. 
Methods: This cross-sectional study was conducted on 300 patients diagnosed with AA who 
underwent an appendectomy. Demographic data, medical history, physical examination findings, 
Alvarado score, complete blood count (CBC), and pathology results of the appendix were 
documented. 
Results : In a study involving 300 patients, 53.7% were male. The mean age of the patients was 37.24 
± 14.79 years. The number of females with a negative appendectomy was 2.45 times higher than 
that of males. Most patients with appendicitis were male, while most with RLH (reactive lymphoid 
hyperplasia) and normal appendices were female. For diagnosing AA, the following thresholds were 
established: NLR (neutrophil-to-lymphocyte ratio) >2.93 with 90.08% sensitivity and 76.32% 
specificity, PLR (platelet-to-lymphocyte ratio) >117.8 with 70.61% sensitivity and 65.79% specificity. 
The sensitivity of the Alvarado scoring system was 79.8%, and its specificity was 81.6% at >6 cut-off 
value. 
Conclusion : NLR, PLR, CRP (C-reactive protein), SII (systemic immune inflammation index), and 
Alvarado scoring showed great potential in diagnosing appendicitis with acceptable sensitivity and 
specificity. 
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1. Background 

Acute appendicitis (AA) is among the most 
common causes of abdominal pain requiring 
emergency surgery (1). The lifetime incidence of 
AA is about 8.6% for men and 6.7% for women, 
and the rate of perforation is up to 20% (2,3). 
Early diagnosis of AA can be quite challenging 
due to relying on the patient's signs and 
symptoms that often mimic other abdominal 

pathologies. However, the perforation rate 
increases over time, increasing the death rate. 
The definitive diagnosis of appendicitis requires 
pathological investigations. Imaging methods 
increase diagnostic accuracy but may not be 
readily available in all areas. So, various 
techniques, such as scoring systems, are used to 
identify vague cases and decrease the rate of 
negative appendectomy (4,5). The Alvarado 
scoring system is commonly used in Western 
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countries, but very low sensitivity and specificity 
have been reported (6). A retrospective study 
has shown that it is insufficient for the accurate 
diagnosis of AA (7). 

There is no specific laboratory parameter 
to diagnose AA. White blood cells (WBC) and 
C-reactive protein (CRP) have been 
commonly used to indicate AA. Among these 
parameters, CRP had the highest sensitivity 
and the lowest specificity due to increased 
levels in all acute inflammatory processes 
(8,9). Recently, the predictive value of 
hematological indexes, such as the 
Neutrophil-to-lymphocyte ratio (NLR) and the 
platelet-to-lymphocyte ratio (PLR) in 
diagnosing AA, has been investigated (10). In 
a recent systematic review, Hajibandeh et al. 
reported that the NLR demonstrated high 
performance in diagnosing AA (11). Complete 
blood count is inexpensive and easy to 
interpret. It has valuable information about 
cell types and morphological parameters. In 
addition, the combination of these 
parameters is helpful in the diagnosis and 
progression of many diseases (12).  

 

2. Objectives 

The study aimed to assess the importance 
of systemic inflammatory response 
parameters in contrast with the Alvarado 
scoring system. Evaluating parameters such 
as NLR, PLR, CRP level, and neutrophil 
percentage may prevent unnecessary 
appendectomy. 

 

3. Methods 

3.1. study design and setting  

This cross-sectional study was conducted on 
300 patients diagnosed with AA in the 
emergency department who underwent an 
appendectomy in Mashhad, Iran, in 2023. 
Patients were divided into four groups 
according to their surgical findings and 
histopathological examination. Group 1 
included patients without appendicitis, Group 2 
included patients with uncomplicated acute 
appendicitis, and Group 3 included patients with 

complicated appendicitis, which is defined as 
perforated or gangrenous appendicitis, and 
cases with abscess or generalized peritonitis. 
Group 4 consisted of patients with reactive 
lymphoid hyperplasia (RLH).  RLH is a cellular 
response developing against viral infection 
anywhere in the body. It also increases the 
appendix's outer diameter to 6 cm or more in 
ultrasonography. Such a situation can be 
mistaken for acute appendicitis, leading to a 
high rate of unnecessary appendectomies (13). 
This research was approved by the Ethics 
Committee of Mashhad University of Medical 
Sciences (IR.MUMS.REC.1401.105). 

 

3.2. Participants  

All patients older than 18 years were 
included. Pregnant patients, patients who 
underwent appendicectomy during surgery for 
other indications, and those with a known 
history of hematologic malignancy or any viral, 
bacterial, or parasitic infections were excluded 
from this study because of the potential effect 
of these conditions on hemogram values. 

 

3.3. Data gathering 

Demographic data of the patients, 
complaints at the time of admission, 
examination findings, results of imaging tests, 
lymphocyte count, neutrophil percentage, CRP 
level, NLR, PLR, SII (systemic immune 
inflammation index), and appendix pathology 
were recorded. SII is calculated by (NxP)/L, 
where N, P, and L represent neutrophil, platelet, 
and lymphocyte count respectively (14). 
Patient's preoperative diagnoses were 
established based on their clinical history, 
physical examination, laboratory tests such as a 
hemogram, CRP level, ultrasonography (USG) 
findings, and the results of advanced imaging 
modalities such as computed tomography (CT) 
in patients in whom a diagnosis could not be 
achieved using a USG. We used the Alvarado 
scoring system in the physical examination. 
Those with a score of 7-8 were considered 
probable AA, and those with a 9-10 were 
regarded as definite AA. 
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3.4. Statistical analysis 

We analyzed two comparisons in this study: 
appendicitis versus no appendicitis and 
uncomplicated versus complicated appendicitis. 
Data were analyzed using SPSS v.25. Categorical 
variables (sex and age) were expressed as 
numbers of patients (n) and percentages (%). 
Numerical data were expressed as mean, 
standard deviation, minimum, maximum, and 
median values. ANOVA and Student's t-test 
were used in data analysis. Intergroup 
comparisons were conducted using Tukey's test. 
A P-value of <0.05 was considered statistically 
significant. The diagnostic values of NLR, PLR, 
SII, CRP, and Alvarado scoring system were 
determined by receiver operating characteristic 
(ROC) analysis. Cut-off values were calculated 
for each biomarker using the ROC curve and the 
Youden index. The sensitivity, specificity, and 
the likelihood ratio were also calculated. 

 

4. Results 

Among the 300 patients included in the 
study, 139 (46.3%) were female and 161 (53.7%) 
were male. The age range of the patients was 
between 18 and 79 years, with an average of 
37.24 ± 14.79 years. Of the 300 patients, 38 
(12.67%) patients were diagnosed with a normal 

appendix, 185 (61.67%) were diagnosed with 
uncomplicated appendicitis, 50 (16.67%) 
patients were diagnosed with complicated 
appendicitis, and 27 (9.00%) patients were 
diagnosed with RLH. Age distribution according 
to pathology results is presented in Table 1. No 
significant difference was found between these 
groups based on age (P-Value = 0.086). The 
distribution of sex based on pathology results is 
shown in Table 1. There is a significant 
difference between the two groups based on 
pathology results (P-Value=0.001). The number 
of females with a negative appendectomy was 
2.45 times higher than that of males with a 
negative appendectomy. Most of the patients 
with both complicated and uncomplicated 
appendicitis were male, while most of the 
patients with RLH were female. As depicted in 
Table 1, the mean of inflammatory markers and 
Alvarado score were calculated and compared 
between the groups. The highest and lowest 
mean was in Group 3 (complicated appendicitis) 
and Group 1 (normal appendix), respectively, 
which was a statistically significant difference. 
The mean of these markers in Group 4 (RLH) 
was higher than Group 1 and lower than Group 
2 (uncomplicated appendicitis). 

Table 1. Sociodemographic and clinical profiles of the study population according to pathology results 

Variable G1 (N=38) G2 (N=185) G3 (N=50) G4 (N=27) Test Statistic (P-Value) 

Age 
Mean (SD) 
Range 

36.47 (17.12) 
18-75 

36.97 (13.83) 
18-78 

41.32 (17.20) 
18-79 

32.63 (11.50) 
19-68 

P = 0.086* 
F = 2.22 

Gender 
Male 
female 

11 (6.8%) 
27 (19.4%) 

106 (65.8%) 
79 (56.8%) 

33 (20.5%) 
17 (12.2%) 

11 (6.8%) 
16 (11.5%) 

P = 0.001** 
Likelihood Ratio = 15.34 

NLR 
Mean 
SD 

2.97 
3.81 

7.49 
4.94 

11.95 
10.27 

5.73 
3.85 

F = 17.31, P = 0.0001* 
0.05<13, P34, P12, P23P 

PLR 
Mean 
SD 

121.46 
76.70 

170.74 
101.15 

230.21 
116.83 

159.98 
75.87 

F = 9.13, P = 0.0001* 
<0.0513, P34, P12, P23P 

CRP 
(mg/l) 

Mean 
SD 

20.77 
43.35 

34.11 
34.72 

91.16 
104.40 

23.91 
21.14 

F = 11.68, P = 0.0001* 
<0.05 13, P34, P23P 

SII 
Mean 
SD 

719.69 
885.60 

1804.85 
1313.62 

2800.37 
2101.96 

1445.67 
861.91 

F = 16.57, P = 0.0001* 
<0.0513, P34, P12, P23P 

Alvarado 
Mean 
 SD 

5.08 
1.79 

7.59 
1.67 

7.78 
1.59 

7.52 
1.70 

F = 25.76, P = 0.0001* 
<0.0514, P13, P12P 

Group 1 (G1): normal appendix; Group 2 (G2): uncomplicated appendicitis; Group 3 (G3): complicated appendicitis; Group 4 (G4): 
reactive lymphoid hyperplasia; SD: standard deviation 
*A one-way ANOVA test was applied 

**Chi-squared test 
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Alvarado score was calculated for each 
patient. Accordingly, the sensitivity and 
specificity were calculated for diagnosing AA 
and distinguishing uncomplicated and 
complicated appendicitis. The sensitivity of 
the Alvarado scoring system was 79.8%, and 
its specificity was 81.6% at >6 cut-off value. 
We found that the score of 9-10 had 44% 
sensitivity and 67% specificity in distinguishing 
uncomplicated and complicated appendicitis. 
The study computed and compared NLR, PLR, 

CRP, and SII values across different groups. 
Table 2 in the document presents AUR (area 
under the receiver operating characteristic 
curves), sensitivity, and specificity. For 
diagnosing AA, the following thresholds were 
established: NLR >2.93 with 90.08% sensitivity 
and 76.32% specificity, PLR >117.8 with 
70.61% sensitivity and 65.79% specificity, CRP 
level >16.97 mg/L with 73% sensitivity and 
75% specificity, and SII >746.31 with 86.3% 
sensitivity and 78.9% specificity. 

 

Table 2.Comparisons of inflammatory markers in identifying the patient with AA and distinguishing uncomplicated and complicated appendicitis 

Variable AUC SE Cut off Sensitivity (%) Specificity (%) 

Uncomplicated appendicitis 

NLR 0.88 0.038 2.93 90.08 76.32 

PLR 0.72 0.041 117.8 70.61 65.79 

CRP 0.76 0.055 16.97 73 75 

SII 0.87 0.38 746.31 86.3 78.9 

Complicated appendicitis 

NLR 0.68 0.040 8.48 62 69.73 

PLR 0.67 0.045 221.3 52 78.92 

CRP 0.71 0.050 33.5 78.1 56.1 

SII 0.66 0.043 2386.08 50 80 
AUC: Area under the receiver operating characteristic curve; SE: Standard Error; CRP: C-Reactive Protein; NLR: Neutrophil-to-Lymphocyte ratio; PLR: 
Platelet-to-Lymphocyte ratio; SII: Systemic Immune Inflammatory Index. 

 

Figures 1 and 2 show the AUC, sensitivity, 
and specificity of NLR, PLR, CRP, and SII in 
predicting the diagnosis of AA. According to 
the ROC analyses, a PLR greater than 221.3 
had a sensitivity of 52% and a specificity of 
78.92%. Similarly, a CRP level greater than 

33.5 mg/L had a sensitivity of 78.1% and a 
specificity of 56.1%, and an SII greater than 
2386.08 had a sensitivity of 50% and a 
specificity of 80% for distinguishing between 
uncomplicated and complicated appendicitis.

 

  

Figure 1. AUC of NLR (Right) and PLR (Left) in predicting the diagnosis of AA. 
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Figure 2. AUC of CRP (Right) and SII (Left) in predicting the diagnosis of AA. 

 

5. Discussion 

According to the results of this study, NLR, 
PLR, CRP, SII, and Alvarado scoring showed 
great potential in diagnosing appendicitis 
with acceptable sensitivity and specificity. 
They also could help distinguish 
uncomplicated and complicated appendicitis. 
Diagnosis of AA can be challenging, and 
choosing between observation or early 
operation represents a serious dilemma for a 
surgeon. Therefore, surgeons still need an 
accurate and inexpensive diagnostic test to 
diagnose AA (15). Standard imaging, such as 
ultrasound and CT scan, can be helpful, but 
diagnostic work-ups for AA remain 
challenging. Hospitals, particularly in rural 
areas, may not be equipped with such 
imaging facilities (16,17). This study aimed to 
assess the use of NLR, PLR, CRP, SII, and 
Alvarado scores to facilitate accurate 
diagnosis of AA and differentiate 
uncomplicated from complicated AA. 

The incidence of AA in our study was 
higher in the third decade of life. In addition, 
there was no significant difference in age 
between the groups. The mean age of group 
3 (complicated appendicitis) was higher than 
that of the other groups, but it was not 
statistically significant. Based on the 

histopathological examination of the 
patient's appendix, there was a statistically 
significant difference in gender proportion 
between the groups. The majority of patients 
in the uncomplicated and complicated 
groups were male. 

In contrast, most of the patients in both 
normal appendix and RLH groups were 
female, and the rate of negative 
appendectomy was higher in females. 
According to previous studies, male patients 
tend to have a higher threshold of pain and 
present late to the hospital compared to 
females (16-18). Thus, they tend toward 
complicated appendicitis. On the other hand, 
females may have higher rates of negative 
appendectomy due to gynecological 
conditions mimicking appendicitis. As a 
result, diagnosis of appendicitis is more 
challenging in females, and it needs better 
clinical examination. Inflammatory markers 
such as NLR and SII may help improve 
diagnostic accuracy. 

Scoring systems such as Alvarado provide 
an accurate diagnosis of AA in the fastest and 
cheapest status. In contrast to our findings, 
Tabibzadeh Dezfuli et al. have shown that 
Alvarado's scoring has low sensitivity 
(53.95%) and specificity (70.18%) (4). The 
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results of our study showed that sensitivity 
and specificity in Alvarado's scoring were 
79.8% and 81.6%, respectively. Taking history 
and clinical examinations is essential in 
diagnosing AA, but designing new scoring 
systems, especially with new inflammatory 
markers such as NLR and SII, could improve 
diagnostic accuracy. 

Our study has shown that serum markers 
such as NLR, PLR, SII, and CRP could be used 
in diagnosing AA with a statistically 
significant difference. Among these markers, 
NLR and SII had the highest sensitivity and 
specificity in diagnosing AA. Based on the 
recent metanalysis by Hajibande et al. 
NLR>4.8 independently predicts AA with a 
sensitivity of 88.89% and specificity of 
90.91%, and NLR>8.8 predicts complicated 
acute appendicitis with a sensitivity of 
76.92% and specificity of 100% (11). Our cut-
off value for NLR in diagnosing AA was lower 
than 4.8. However, our cut-off value of 6.96 
remains statically significant with a P-value of 
<0.05. According to the results, NLR has a 
great potential to predict appendicitis and 
distinguish between complicated and 
uncomplicated appendicitis. It could be 
helpful to prioritize the cases waiting for 
emergency appendectomy in busy General 
surgical settings. Another retrospective study 
by Fatma Özcan Siki et al., which examined 
1265 patients, aimed at determining the 
diagnostic role of SII and SIRI (systemic 
inflammation response index) in children 
who underwent appendectomy and 
concluded that high SII and SIRI value support 
the diagnosis of AA at a rate of 95% (12). It 
showed that a combination of these 
inflammatory markers may improve the 
accuracy of diagnosing AA. Further studies 
are required to assess the combination of 
these markers in predicting both the 
diagnosis and severity of AA.  

It is essential to differentiate between 
complicated and uncomplicated appendicitis, 
as recent studies have reported that 
conservative therapy can be a treatment 

option in patients with uncomplicated 
appendicitis (19). In our study, 185 (61.67%) 
patients had uncomplicated appendicitis, and 
50 (16.67%) had complicated appendicitis. 
The complicated appendicitis group showed 
a significantly higher mean compared to 
other groups. This means that these markers 
increase as the inflammation progresses. 
Thus, they can be used to determine the 
severity of acute appendicitis. In a 
retrospective study of 212 adult patients with 
acute appendicitis, Secil Yesilalioglu et al. 
categorized the patients into two groups 
(Group I, uncomplicated acute appendicitis; 
Group II, complicated appendicitis) according 
to their surgical findings and 
histopathological examination. The study 
indicated that NLR, MER, and CRP could not 
predict complicated appendicitis. However, a 
PLR value ≥133.73 was found to be the cut-
off with 60% sensitivity and 58.4% specificity 
in identifying complicated appendicitis (20). 
In our study, a CRP level greater than 33.5 
mg/L had the highest sensitivity (78.1%) in 
identifying complex appendicitis among 
these inflammatory markers, and a PLR 
greater than 221.3 had a sensitivity of 52% 
and a specificity of 78.92%.  

As far as we know, few studies investigate 
combinations of these marker values by 
comparing uncomplicated and complicated 
appendicitis and other conditions mimicking 
appendicitis, such as RLH. Most previous 
studies were retrospective, and the patients 
suspected of appendicitis were omitted. 

 

6. Conclusion 

According to the results of this study, NLR, 
PLR, CRP, SII, and Alvarado scoring showed 
great potential in diagnosing appendicitis 
with acceptable sensitivity and specificity. 
They also could help distinguish 
uncomplicated and complicated appendicitis. 
NLR and SII had the highest sensitivity in 
diagnosing appendicitis, and CRP had the 
highest sensitivity in distinguishing 
uncomplicated and complicated appendicitis. 
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These markers are simple measurements, 
low cost, and available tools to predict both 
diagnosis and severity of appendicitis with 
acceptable accuracy, particularly in resource-
limited settings. They can provide valuable 
information to clinicians when combined 
with scoring systems and imaging studies, 
potentially leading to more accurate 
diagnosis and better management of acute 
appendicitis. 
 

Acknowledgments: The authors would like to 
thank all participants in this study. We also 
appreciate the support of Mashhad 
University of Medical Sciences for conducting 
this research. 
 

Availability of data and materials: All data 
generated or analysed during this study are 
included in this published article. 
 

Conflicts of interests: All authors declared 
that they have no competing interests. 
 

Consent for publication: Written informed 
consent was obtained from all participants 
included in the study. 
 

Ethics approval and consent to participate: 
The present study has a code of ethics with 
an ID number (IR.MUMS.REC.1401.105). The 
study was conducted in accordance with the 
ethical principles outlined in the Declaration 
of Helsinki. 

Financial disclosure: No financial support 
was received for this study. 
 

Author contributions: Conceptualization: TZ 
and MRT - Methodology and Formal analysis: 
YR and MM- Investigation, Data curation: 
MRT, TZ, YA and, AD - Writing- Original draft: 
MRT- Writing - review & editing: TZ. 
 

References 

1. Amini M, Zandbaf T, Alizadeh S, Jand Y, 
Hosseini A, Eshrati B, et al. The significance of 
Alvarado's score in diagnosing acute 
appendicitis is based on age and sex. Arak 
Medical University Journal. 2011;14(1). 

2. Akbulut S, Yagin FH, Cicek IB, Koc C, Colak C, 
Yilmaz S. Prediction of Perforated and 
Nonperforated Acute Appendicitis Using 
Machine Learning-Based Explainable Artificial 
Intelligence. Diagnostics. 2023;13(6):1173. 
https://doi.org/10.3390/diagnostics13061173
PMid:36980481 PMCid: PMC10047288 

3. Rajalingam VR, Mustafa A, Ayeni A, Mahmood 
F, Shammout S, Singhal S, et al. The role of 
neutrophil-lymphocyte-ratio (NLR) and 
platelet-lymphocyte-ratio (PLR) as a 
biomarker for distinguishing between 
complicated and uncomplicated appendicitis. 
Cureus. 2022;14(1). 
https://doi.org/10.7759/cureus.21446PMid:3
5223231 PMCid: PMC8857869 

4. Dezfuli SAT, Yazdani R, Khorasani M, 
Hosseinikhah SA. Comparison between the 
specificity and sensitivity of the RIPASA and 
Alvarado Scoring systems in the diagnosis of 
acute appendicitis among patients with 
complaints of right iliac fossa. AIMS Public 
Health. 2020;7(1):1. 
https://doi.org/10.3934/publichealth.2020001
PMid:32258184 PMCid:PMC7109537 

5. Amini M, Hosseini A, Zandbaf T, Eshrati B, 
Alizadeh S, Mosayebi G, et al. The diagnostic 
value of blood antioxidants in the diagnosis of 
acute appendicitis. Arak Medical University 
Journal. 2010;13(4). 

6. Kalan M, Talbot D, Cunliffe W, Rich A. 
Evaluation of the modified Alvarado score in 
the diagnosis of acute appendicitis: a 
prospective study. Annals of the Royal College 
of Surgeons of England. 1994;76(6):418. 

7. Liu W, Wei Qiang J, Xun Sun R. Comparison of 
multislice computed tomography and clinical 
scores for diagnosing acute appendicitis. 
Journal of International Medical Research. 
2015;43(3):341-9. 
https://doi.org/10.1177/0300060514564475P
Mid:25762518 

8. Narci H, Turk E, Karagulle E, Togan T, 
Karabulut K. The role of red cell distribution 
width in the diagnosis of acute appendicitis: a 
retrospective case-controlled study. World 
Journal of Emergency Surgery. 2013;8:1-5. 
https://doi.org/10.1186/1749-7922-8-46 
PMid:24216220 PMCid:PMC3826504 

9. Akbaş A, Kasap ZA, Hacım NA, Tokoçin M, 
Altınel Y, Yiğitbaş H, et al. The value of 

http://razavijournal.com/
https://doi.org/10.3390/diagnostics13061173
https://doi.org/10.3390/diagnostics13061173
https://doi.org/10.7759/cureus.21446
https://doi.org/10.3934/publichealth.2020001
https://doi.org/10.3934/publichealth.2020001
https://doi.org/10.1177/0300060514564475PMid:25762518
https://doi.org/10.1177/0300060514564475PMid:25762518
https://doi.org/10.1186/1749-7922-8-46


Taheri  M et al. 

 

54                                                                                                                                                                                          Razavi Int J Med. 2025;13(3): e1389. 

inflammatory markers in diagnosing acute 
appendicitis in pregnant patients. Turkish 
Journal of Trauma & Emergency 
Surgery/Ulusal Travma ve Acil Cerrahi Dergisi. 
2020;26(5). 
https://doi.org/10.14744/tjtes.2020.03456 

10. Cho SK, Jung S, Lee KJ, Kim JW. Neutrophil to 
lymphocyte ratio and platelet to lymphocyte 
ratio can predict the severity of gallstone 
pancreatitis. BMC gastroenterology. 
2018;18:1-6. https://doi.org/10.1186/s12876-
018-0748-4 PMid:29370777 
PMCid:PMC5785858 

11. Hajibandeh S, Hajibandeh S, Hobbs N, 
Mansour M. Neutrophil-to-lymphocyte ratio 
predicts acute appendicitis and distinguishes 
between complicated and uncomplicated 
appendicitis: A systematic review and meta-
analysis. The American Journal of Surgery. 
2020;219(1):154-63. 
https://doi.org/10.1016/j.amjsurg.2019.04.01
8 PMid:31056211 

12. Siki FÖ, Sarıkaya M, Gunduz M, Sekmenli T, 
Korez MK, Ciftci I. Evaluation of the systemic 
immune inflammation index and the systemic 
inflammatory response index as new markers 
for the diagnosis of acute appendicitis in 
children. Annals of Saudi Medicine. 
2023;43(5):329-38. 
https://doi.org/10.5144/0256-4947.2023.329 
PMid:37805819 PMCid:PMC10560368 

13. Cakcak İE, Türkyılmaz Z, Demirel T. 
Relationship between SIRI, SII values, and 
Alvarado score with complications of acute 
appendicitis during the COVID-19 pandemic. 
Turkish Journal of Trauma & Emergency 
Surgery. 2022;28(6):751. 
https://doi.org/10.14744/tjtes.2021.94580 
PMCid: PMC10443012 

14. Karabulut KU, Erinanc H, Yonar A, Kisinma A, 
Ucar Y. Correlation of histological diagnosis 
and laboratory findings in distinguishing acute 
appendicitis and lymphoid hyperplasia. Annals 
of Surgical Treatment and Research. 

2022;103(5):306-11. 
https://doi.org/10.4174/astr.2022.103.5.306 
PMid:36452309 PMCid:PMC9678668 

15. Khan SA, Ashraf R, Hassaan N, Naseer M, Azad 
MH, Javed H. The role of neutrophil-to-
lymphocyte ratio in the diagnosis of acute 
appendicitis. Cureus. 2023;15(12). 
https://doi.org/10.7759/cureus.51164 

16. Ahmad KA, Ideris N, Abd Aziz SHS. A cross-
sectional study of neutrophil-to-lymphocyte 
ratio in diagnosing acute appendicitis in 
hospital Melaka. The Malaysian journal of 
medical sciences: MJMS. 2019;26(6):55. 
https://doi.org/10.21315/mjms2019.26.6.6 
PMid:31908587 PMCid:PMC6939729 

17. Bom WJ, Scheijmans JC, Salminen P, 
Boermeester MA. Diagnosis of uncomplicated 
and complicated appendicitis in adults. 
Scandinavian Journal of Surgery. 
2021;110(2):170-9. 
https://doi.org/10.1177/14574969211008330 
PMid:33851877 PMCid:PMC8258714 

18. Ishizuka M, Shimizu T, Kubota K. Neutrophil-
to-lymphocyte ratio has a close association 
with gangrenous appendicitis in patients 
undergoing appendectomy. International 
surgery. 2013;97(4):299-304. 
https://doi.org/10.9738/CC161.1 
PMid:23294069 PMCid:PMC3727267 

19. Kim TH, Cho BS, Jung JH, Lee MS, Jang JH, Kim 
CN. Predictive factors to distinguish between 
patients with noncomplicated appendicitis 
and those with complicated appendicitis. 
Annals of coloproctology. 2015;31(5):192. 
https://doi.org/10.3393/ac.2015.31.5.192 
PMid:26576398 PMCid:PMC4644707 

20. Yesilalioglu S, Az A, Sogut O, Ergenc H, Demirel 
I. Systemic inflammatory markers for 
distinguishing uncomplicated and complicated 
acute appendicitis in adult patients. Northern 
Clinics of Istanbul. 2023;10(4):507-
13https://doi.org/10.14744/nci.2022.79027P
Mid:37719245 PMCid:PMC10500250 

 

http://razavijournal.com/
https://doi.org/10.14744/tjtes.2020.03456
https://doi.org/10.1186/s12876-018-0748-4
https://doi.org/10.1186/s12876-018-0748-4
https://doi.org/10.1016/j.amjsurg.2019.04.018%20PMid:31056211
https://doi.org/10.1016/j.amjsurg.2019.04.018%20PMid:31056211
https://doi.org/10.5144/0256-4947.2023.329
https://doi.org/10.14744/tjtes.2021.94580
https://doi.org/10.4174/astr.2022.103.5.306
https://doi.org/10.7759/cureus.51164
https://doi.org/10.21315/mjms2019.26.6.6
https://doi.org/10.1177/14574969211008330
https://doi.org/10.9738/CC161.1
https://doi.org/10.3393/ac.2015.31.5.192
https://doi.org/10.14744/nci.2022.79027

