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Acute appendicitis is one of the most frequent abdominal
emergency operations in any surgical ward. The majority of
professionals recommend early diagnosis and prompt
surgical intervention (appendectomy) to decrease the
morbidity and mortality which is associated with late
diagnosis and appendicular perforation. A history and
clinical examination are frequently utilized to facilitate
early diagnosis, which is usually supported by laboratory
tests and abdominal and pelvic ultrasound. The aim of our
study is to investigate the diagnostic value of white blood
cells (WBC) count and C-reactive protein (CRP) in
confirming the diagnosis of acute appendicitis in suspected
patients. A prospective study was conducted on 100 patients
admitted to surgical ward in Alwahda teaching hospital
(Derna, Libya) with abdominal pain and suspected to be
acute appendicitis. Patients who operated for acute
appendicitis (appendectomy) were divided according to
their histopathology results into 80 cases with acute
. . . appendicitis and 20 with normal appendicitis. The results of
Copyright: © 2024 by the authors. Submitted for possible histopathology were compared to the preoperative level of
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Creative Commons Attribution International License (CC BY CRP and WBC was observed in acute appendicitis patients
4.0). http://creativecommons.org/licenses/by/4.0/ in comparison with normal appendicitis patients. CRP had
a specificity of 65% and sensitivity of 70%, with significance
for the prediction of acute appendicitis. WBC had a
specificity of 55% and sensitivity of 83%, which is
significant for predicting acute appendicitis. Overall, both
CRP and WBC provide valuable diagnostic insights, with
WBC showing a superior ability to detect true cases of acute
appendicitis. However, the moderate specificity of both
markers suggests that they have to be used in conjunction
with other clinical assessments and diagnostic tools to
improve diagnostic precision and reduce false positives.
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INTRODUCTION

Acute appendicitis is one of the most frequent reasons for abdominal operating emergencies in adolescents and kids [1].
The majority of professionals recommend early diagnosis and prompt operative intervention for decreasing the
morbidity and mortality of acute appendicitis. A history and clinical investigation are frequently utilized to facilitate
early diagnosis, which is occasionally supported by laboratory tests [2, 3].

This approach typically leads to an unacceptably relatively high negative appendectomy rate, as many acute abdominal
conditions resemble acute appendicitis. Conversely, adolescent women and relatively younger kids frequently show
atypical presentations. This can present an important diagnostic dilemma that may cause delayed intervention and, as a
consequence, an elevated occurrence of complications. Prior research has demonstrated that the probability of a negative
appendectomy ranges from fifteen percent to fifty-seven percent [4, 5].
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Over the years, numerous investigations have investigated a variety of clinical criteria and simple blood tests in an effort
to enhance diagnostic accuracy. Currently, C-reactive protein (CRP) and the white cell (WCC) count are frequently
utilized to direct clinical evaluations. However, prior researches have shown that C-reactive protein measurements have
sensitivities varying from forty percent to ninety-four percent and specificities of thirty-eight to eighty-seven percent
[6,7, 8]. Numerous groups have stated more specific results, including perforation or appendicular abscess, that were
demonstrated to be associated with elevated C-reactive protein levels [9].

CRP, an indicator of systemic inflammation, and elevated WBC levels, indicative of infection or inflammation, may
provide valuable information when clinical symptoms are inconclusive [10].

We performed the current study to explore the diagnostic value of WBC count and CRP in enhancing the detection and
confirmation of acute appendicitis.

METHODS

Study design and patients

This prospective research has been performed on 100 cases admitted to the surgical ward of Alwahda teaching hospital
with suspicion of acute appendicitis. Patients whose operated because of acute appendicitis were divided according to
their histopathology results of appendectomy specimen into 80 patients had acute appendicitis and 20 had normal
appendicitis. Patients of both sexes with clinical signs of acute appendicitis were included. While, we exclude cases
with complication such as perforation, peritonitis and appendicular mass.

Data collection

All the cases have been exposed to a detailed clinical history, a full clinical examination, abdominal & pelvic ultrasound
and relevant laboratory investigations like leukocyte count, hemoglobin, blood sugar and urine microscopic
investigations. Other investigations have been performed only if required. The period of the clinical signs and the
symptoms of acute appendicitis have been recorded at the time of admission. The clinical signs involved percussion and
rebound tenderness, direct tenderness in the right lower quadrant, diffuse rigidity of the abdominal wall, and localized
rigidity. The case was considered positive for clinical signs if a minimum one clinical sign was observed. The final
diagnosis of acute appendicitis was clinically determined and established by the available laboratory examination
results.

White blood cells were determined by the hematology analyzer. Concentrations greater than 11 x 10° per liter have been
defined as being above normal. A Latex agglutination slide test was utilized to quantify the C-reactive protein level in
non-diluted serum for semi-quantitative and qualitative analysis. Concentrations greater than 10.1 milligrams per liter
were regarded as abnormal.

The specificity and sensitivity of these tests have been determined regarding the following formulas:

Specificity = true negative/true negative + false positive

Sensitivity = true positives/true positives + false negatives

The white cell count cutoff value was 10 x 10° cells pe. The cutoff value for C-reactive protein concentrations was 10.1
milligram per liter.

Statistical analysis

Data were analyzed using IBM SPSS software package version 20.0. (Armonk, NY: IBM Corp.). Qualitative data have
been defined utilizing precents and numbers. The Kolmogorov-Smirnov test has been utilized to assess the normality of
distribution. Quantitative data have been defined by range (maximum and minimum), standard deviation, mean,
interquartile range (IQR) and median. The significance of the outcomes reported has been evaluated at the five percent
level. We used the student’s t-test for comparing two examined groups with normally distributed quantitative
parameters. If more than twenty percent of the cells show an expected count of less than five, use Fisher's exact test or
Monte Carlo correction for the chi-square test. Use the chi-square test for comparing variant groups depend on
categorical variables.

RESULTS
According to demographic data, the mean age was 23+6.1, there were 32% males, 68% females, and 80% had acute
appendicitis (Table 1).
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Table 1. Distribution of general characteristic in the examined group.

Items Studied group (n=100)

Age (Meanz SD) 23+6.1
Sex
Male 32(32%)
Female 68(68%)
Acute appendicitis

Yes 80(80%)
No 20(20%)

As shown in table 2, there was statistically significant increase in CRP and WBC in acute appendicitis patients compared
with normal appendicitis patients.

Table 2. Distribution of CRP (mg/l) and WBC (x 109 cells/l) between the studied groups.

C Acute appendicitis | Normal appendicitis
Investigation Number=80 Number =20 P-value
C-reactive protein (milligram per liter) 40.6+69.4 6.3+14.3 0.03
WBC (x10° cells/l) 14.5+4.3 9.4+3.6 <0.001

P value <0.05 is statistically significant; P value >0.05. not significant; SD: standard deviation,; p<0.001 is highly significant.

CRP had specificity of 65% and sensitivity of 70% with significance for prediction of acute appendicitis. WBC had
specificity of 55% and sensitivity of 83% with significance for prediction of acute appendicitis.

Table 3. ROC curve of CRP (mg/l) and WBC (x 10° cells/l) for predicting acute appendicitis.

s Cutoff s e . 95% CI
Investigation AUC value Sensitivity Specificity Sig. Lower Upper
CRP (mg/l) .675 10.1 70% 65% .01 .540 .810

WBC (x10° cells/l) .694 11 83% 55% .008 .553 .835
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Figure 1. ROC curve of WBC for predicting acute appendicitis.
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Figure 2. ROC curve of CRP for predicting acute appendicitis.

DISCUSSION

In the current study, we found that the mean age was 23+6.1, there were 32% males, 68% females, and 80% had acute
appendicitis. Our study was consistent with Talabi AO et al.'s [11], who evaluated the diagnostic value of serum CRP
and WBC count with acute appendicitis. They found that the specificity and sensitivity of CRP evaluation and total
WBC count in diagnosing acute appendicitis were 98.8% and 36.8%, and 51.9% and 89.5%, respectively. Our results
were aligned with Khan MN et al., [12] who aimed to discover the specificity and sensitivity of CRP and WBC count
during diagnosing appendicitis within cases suffering from pain in right iliac fossa. They reported that a total of 259
cases participated, of which thirty-seven had a normal appendix, resulting in an overall negative appendicectomy
probability of 14.3%. Among these, eleven were men and 26 were women, resulting in a man-to-woman ratio of 1:2.3.
The age ratio was twelve to seventy-three, with a median age of twenty-four. Of the 222 cases diagnosed with
appendicitis, ninety-six presented with a perforated or ruptured appendix, while 126 showed an inflamed appendix.
Similarly, Panagiotopoulou IG et al. [13] determined the diagnostic accuracy of the WCC and C-reactive protein
indicators in perforated and acute appendicitis, in addition to their value in the disorder. They discovered that of the
1,169 cases investigated, 591 (50.6%) were women. The median age was twenty-five years (interquartile range]:
seventeen to thirty-nine years). The cases have been classified into 3 groups based on their associated histology. There
were 396 (33.9%) with normal appendix (NA), 732 (62.6%) with acute appendicitis, and forty-one cases (3.5%) with
perforated appendicitis. Furthermore, our study was aligned with Xharra S et al. [14], who analyzed the role of C-
reactive protein and white blood count in enhancing the precision of acute appendicitis diagnosis and compared it with
the during surgery evaluation and histopathology results. They demonstrated that 148 (85.5%) cases had gangrenous
perforated appendix, or acutely inflamed, whereas twenty-five (14.5%) cases had NA, according to the histopathology.
The age distribution was as follows: 52% were men and 48% were women, with a median of 19.7 and a range of five to
five-nine. The most common type observed is gangrenous (52.6%).

Our results revealed statistically significant variance among the examined groups according to CRP and WBC. Our
results were supported by Khan MN et al., [12], who reported that in total, 185 cases had increased white blood count
concentrations, whereas 168 cases had increased C-reactive protein concentrations. Moreover, our results align with
Xharra S et al. [14], who found that the white blood count has been changed in 77.5% of the patients and the CRP has
been changed in 76.9% of the patients. Of the 126 cases (72.8%) who had perforated appendix, the C-reactive protein
and white blood count values have been elevated.

However, contrary to our results, Sengupta A et al. [15] assessed the efficacy of these indicators in cases who presented
with acute lower abdominal pain. They found that insignificant variance has been observed in white blood count (P-
value = 0.12), not in C-reactive protein concentration (P-value = 0.064), among patients diagnosed with simple acute
appendicitis and cases with complications, for example, gangrene or perforation. This discrepancy suggests that the
value of CRP and WBC count in diagnostic assessments can range based on the patient population and clinical context.
With respect to the ROC curve of CRP (mg/l) and WBC (x 10° cells/I) for predicting acute appendicitis, we demonstrated
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that CRP had a specificity of 65% and a sensitivity of 70% with significance for acute appendicitis prediction. WBC
had a specificity of 55% and sensitivity of 83%, which was significant for prediction.

The C-reactive protein area under the ROC curve analysis was 0.769, with a ninety-five percent confidence interval of
0.647 to 0.891, and the white blood cell count was 0.765, with a 95% confidence interval of 0.643 to 0.887. Both WBC
count and CRP demonstrated greater discriminatory values among uncomplicated and complicated appendicitis (p-value
less than 0.001). Additionally, our results were agreed with Khan MN et al. [12], who reported the cutoff value for white
blood count was 11 x 10° per liter. The CRP concentrations have been determined by an immunoturbidimetric test, and
the cutoff value has been obtained as 1.7 milligrams per deciliter. In the current research, the specificity and sensitivity
of WBC count were 83% and 62.1%, respectively, and that for C-reactive protein was 75.6% and 83.7%. It was
concluded that both inflammatory indicators, such as white blood cell count and CRP, may be beneficial in the diagnosis
if estimated together, as this raises their PPV. Furthermore, our results were in concordance with Panagiotopoulou IG
et al. [13], who revealed that CRP provides the greatest diagnostic precision for perforated appendix. Standard
inflammatory indicators cannot rule out appendicitis, which is primarily a clinical diagnosis.

CONCLUSION

Overall, both CRP and WBC provide valuable diagnostic insights, with WBC showing a superior ability to detect true
cases of acute appendicitis. However, the moderate specificity of both markers suggests that they should be used in
conjunction with other clinical assessments and diagnostic tools to improve diagnostic precision and reduce false
positives.

Acknowledgments
We would like to thank our patients for their participation and Department of surgery at Al-Wahda hospital / Derna,
Libya. The authors report no conflicts of interest in this work.

Conflicts of Interest
The authors declare no conflicts of interest.

REFERENCES

1. Ghimire R, Sharma A, Bohara S. Role of C-reactive protein in acute appendicitis. Kathmandu Univ Med J.
2016;54(2):130-3.

2. Joshi A, Dange S, Apturkar D, Saxena P. Study of values of C-reactive protein, total leukocyte counts and neutrophil
counts in diagnosis of acute appendicitis. Indian J Basic Appl Med Res. 2017 Dec 1; 7:59-61.

3. Dey S, Mohanta PK, Baruah AK, Kharga B, Bhutia KL, Singh VK. Alvarado scoring in acute appendicitis—a
clinicopathological correlation. Indian journal of surgery. 2010 Aug; 72:290-3.

4. Pogorelic Z, Rak S, Mrklic I, Juric I. Prospective validation of Alvarado score and Pediatric Appendicitis Score for the
diagnosis of acute appendicitis in children. Pediatric emergency care. 2015 Mar 1;31(3):164-8.

5. Wu HP, Chen CY, Kuo T, Wu YK, Fu YC. Diagnostic values of a single serum biomarker at different time points
compared with Alvarado score and imaging examinations in pediatric appendicitis. Journal of Surgical Research. 2012
May 15;174(2):272-7.

6. Fawkner-Corbett D, Hayward G, Alkhmees M, Van Den Bruel A, Ordéfiez-Mena JM, Holtman GA. Diagnostic accuracy
of blood tests of inflammation in paediatric appendicitis: a systematic review and meta-analysis. BMJ open. 2022 Nov
1;12(11): e056854.

7. Bom WJ, Scheijmans JC, Salminen P, Boermeester MA. Diagnosis of uncomplicated and complicated appendicitis in
adults. Scandinavian journal of surgery. 2021 Jun;110(2):170-9.

8. Yang HR, Wang YC, Chung PK, Chen WK, Jeng LB, Chen RJ. Role of leukocyte count, neutrophil percentage, and C-
reactive protein in the diagnosis of acute appendicitis in the elderly. The American Surgeon.2005 Apr;71(4):344-7.

9. Yamazaki S, Shimodaira Y, Kobayashi A, Takata M, Hayashibara K, Sakon M, Sekino Y, Okada M, Takahashi Y,
Shimura M, Seki H. Predictive factors of perforated appendicitis: Impact of the C-reactive protein level. Surgery Open
Science. 2021 Oct 1;6:1-4.

10. Guy S, Wysocki P. Risk factors for intra-abdominal abscess post laparoscopic appendicectomy for gangrenous or
perforated appendicitis: A retrospective cohort study. International Journal of Surgery Open. 2018 Jan 1;10:47-54.

11. Talabi AO, Adedeji TA, Sowande OA, Adejuyigbe O. Predictive values of Alvarado score, serum C-reactive protein, and
white blood cell count in the diagnosis of acute appendicitis: a prospective study. Annals of Pediatric Surgery. 2021 Mar
10;17(2).

12. Khan MN, Davie E, Irshad K. The role of white cell count and C-reactive protein in the diagnosis of acute appendicitis.
J Ayub Med Coll Abbottabad. 2004 Jul-Sep;16(3):17-9.

13. Panagiotopoulou IG, Parashar D, Lin R, Antonowicz S, Wells AD, Bajwa FM, Krijgsman B. The diagnostic value of

Bellael & Ben Taher. Alq J Med App Sci. 2024;7(4):1010-1015 1014


https://journal.utripoli.edu.ly/index.php/Alqalam/index

AlQalam

Alq J Med App Sci l
\L/—\\'

https://journal.utripoli.edu.ly/index.php/Algalam/index elSSN 2707-7179

white cell count, C-reactive protein and bilirubin in acute appendicitis and its complications. The Annals of the Royal
College of Surgeons of England. 2013 Apr;95(3):215-21.

14. Xharra S, Gashi-Luci L, Xharra K, Veselaj F, Bicaj B, Sada F, Krasnigi A. Correlation of serum C-reactive protein, white
blood count and neutrophil percentage with histopathology findings in acute appendicitis. World Journal of Emergency
Surgery. 2012 Dec; 7:1-6.

15. Sengupta A, Bax G, Paterson-Brown S. White cell count and C-reactive protein measurement in patients with possible
appendicitis. The Annals of The Royal College of Surgeons of England. 2009 Mar;91(2):113-5.

B ) gl (andlds Akl o sband) aall LA 2o g AWl o (g0 dad
alad) dga gal)
oAl o Mae ok Jallly dase
Ll 65 )3 ¢ )0 Aralas bl A0S dal ) anid

ol

—a s o> ls ol 8 bl 1 s 540 Ul Al a) cllead) ST aal sa alad) D gall 323 31 gl
<l sl 5 ) Jane Sl (A sall 53 31 Jloaiinl) a sl al jadl Jasill 5 jSuall (mpd il gl lle
ol Jagsil (5 sl (andll g gy Sl alasil 25 Lo Glle 40 sall 3030 30 i 5 aliall (apa Gl ddag yal)
9 Ll )3 (e gl G sall 5 Gladl A 5 am (858 il g 5 Al il Hliials L s de (555 LaBale (5315 ¢ Sl
40 5l 33 31 algil) paa i Akl 8w el oy 5l 5 elianll anll UDIA aaad dana ) dagll b il
i G Aalall pla ) agllan) & i e 100 e Aliiase Al 3yl g aidall (o jall sl Al
ol &3 alal) A gall 3050 31 gl agil sl (Bai g Ghadl YT e 0 silan (L A5 0) el 3as 1)
ol il 5 (A sall 550 31 Jloaiiwl) alall 250 sall 5230 31 il daal ya dulee agd iy jal o) sl
3l | aadall 2 sall 3030 31 el bias Al 200 5 Aadl 3 sall 5230 51 Gledll duleas s 80 () sl
Yo b aal ) cadaa ol elimpll ol LA sae 5 el o 5 ) Aaljall i Lo (5 siasay oaaail] (il il
=y 3l alall 40 sal) 330 311 gl am e sl elzanll adll LA sae 5 el s i g g 8 Ailaaa)
Clgilly 5uill dpanl ge <% 70 Al 5 %65 dia sad e liill o s 5l QIS oazadal) 43 gall 3330 31 il
3300 1) il 5l g el 585 %683 Al 5 9455 dna jad Ao ldll i i gl OIS Sladl 2 gall 33 )
eh) G B dan i g ) ebianll aall LA axe 5 Jelill s i 0 0 IS g cale JSdy alaldl 4350l
40 5l B30 31 gy Agial) Vsl el i) e 48l 5 a8 olcapd) aall LA dae 5 e laill s (i 5 0 e IS
Clapil) ae cain ) Ui Lagualadi ) oy aal () 5035 i Dlad) DS Azl 4 im gadldl (6 celld aa g Sal)
B Sl (e aadl g (mnai il 383 Caeeail and &l Ol gal 5 6 AN A 0yl

Alad) 2 gall 3200 31 gl celizanll aall LA axe ¢ el o (i Agalidal) cilals])

Bellael & Ben Taher. Alq J Med App Sci. 2024;7(4):1010-1015 1015


https://journal.utripoli.edu.ly/index.php/Alqalam/index

