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1. Introduction
cute appendicitis is one of the commonest causes of acute abdomen. 1,2 Appendicitis occurs most frequently in the second and third decades of life. The incidence is approximately 233/100,000 population and is highest in the 10 to 19 year-old age group. It is also higher among men (male to female ratio of 1.4:1), who have a lifetime incidence of 8.6 percent compared to 6.7 percent for women. 3 Although history and physical examination are of paramount importance in the diagnosis of acute appendicitis many patients do not have a typical presentation, highlighting the need for laboratory investigations and diagnostic imaging. Delay in diagnosing acute appendicitis is associated with significant morbidity and mortality.
C-reactive protein (CRP) was first discovered in the serum of patients during the acute phase of pneumococcal pneumonia. 4,5 it consists of five identical, non-covalently associated subunits, each with a molecular weight of approximately 23 kD, which are arranged symmetrically around a central pore. 6 CRP and related proteins with this structure are termed pentraxins; others include serum amyloid P and a number of pattern recognition molecules referred to as long pentraxins. 7 The level of CRP that is truly normal or clinically innocuous is not known. Data from a study conducted by the National Health and Nutrition Evaluation Survey of over 21,000 people revealed that CRP levels vary with age, sex, and race. 8 Several studies have looked at the role of CRP and white cell count (WCC) in diagnosing acute appendicitis with varying results but there is a scarcity of such data in the U.A.E. In a review of 283 patients, John S et al. concluded that CRP estimation complements clinical diagnosis by a consultant surgeon, and should be included in the diagnostic work-up of acute appendicitis. CRP level estimation yielded a sensitivity of 98% (95% CI 95%-100%) and specificity of 87% (95% CI 73%-94%) and was labeled as an inexpensive test that does not add an undue burden to the cost of management. 9 Contrastingly, Jangjoo et al found CRP to be neither sensitive nor specific enough to be used as a single test for diagnosing or ruling out acute appendicitis. CRP showed 59% sensitivity (95% CI, 48-69%) and 68% specificity (95% CI, 47-88%). 10 In a meta-analysis of 22 articles and 3436 patients, the sensitivity of CRP ranged from 0.40 to 0.99, and the specificity from 0.27 to 0.90. The cut-off values for a positive test varied from 5 to 25 mg/L. Summary receiver operating characteristic (SROC) curve analysis showed that CRP performed significantly better in acute abdomen populations (11 studies) than in populations already selected for appendectomy (11 studies). The diagnostic accuracy of CRP tended to be a little inferior to that of total leukocyte count (13 studies) CRP was described as a test of medium accuracy in diagnosing acute appendicitis. The distractingly wide range of sensitivity and specificity was attributed at least in part
Volume XIII Issue V Version I Year 013 2 ( D D D D ) I Authors ? ? ? ? ¥: General Surgery Department Rashid Hospital, Dubai,The United Arab Emirates. e-mail: waddahabdelazim@hotmail.com due to variations in cut-off values and to differences in study populations. However, definitive conclusions on the clinical usefulness of the test could not be drawn. 11 Another meta-analysis found the sensitivity and specificity of CRP for suspected acute appendicitis to be 57 (39 to 73) and87 (58 to 97) per cent respectively, compared to 62 (47 to 74) and 75 (55 to 89) per cent for WCC. ROC curve analysis showed that CRP had the highest accuracy (area under ROC curve 0?75, 95 per cent CI 0?71 to 0?78), followed by for WCC (0?72, 0?68 to 0?76) and procalcitonin (0?65, 0?61 to 0?69). 12 II.
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2. Materials and Methods
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The study was carried out between December 2011 and December 2012. This is a prospectively conducted, retrospectively analyzed study. All adult patients who presented to the emergency department of Rashid Hospital, Dubai with suspected acute appendicitis who subsequently underwent open or laparoscopic appendicectomy were the target population. 535 patients underwent appendicectomy during the study period (418 laparoscopic and 117 open appendicectomies). Immunocompromised patients, pregnant females, patients below 16 and above 60 years of age, those who were managed conservatively and those in which the CRP value was not measured were excluded. Similarly patients in whom the appendix was not removed and presumed normal on gross assessment by the surgeon were excluded from the study. Two hundred and forty nine patients were included in the final analysis.
The patients' preoperative CRP, WCC and neutrophils count values were obtained from the online hospital SAM system (Shared Medical Systems-Albabtain Trading Est Version 2.9.62) and it was compared to the final histopathology. A CRP value of 10mg/dL or more was considered positive and similarly a cut off of 12x109/L was set for the white cell count. A left shift was considered present when the neutrophils count was above 80 percent. The histopathology result was categorized into either positive or negative for acute appendicitis. A third category was added where the appendix was negative on histopathological examination but there was an alternative surgical diagnosis intra operatively. This data was recorded in a special questionnaire.
The statistical analysis was performed on all collected data using SPSS programme to calculate the sensitivity and specificity of elevated C-reactive protein, white cell count and neutrophils count.
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4. Results
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535 patients underwent appendicectomy during the study period (418 laparoscopic and 117 open appendicectomies) (Figure 1). Immunocompromised patients, pregnant females, patients below 16 and above 60 years of age, those who were managed conservatively and those in which the CRP value was not measured were excluded. Similarly patients in whom the appendix was not removed and presumed normal on gross assessment by the surgeon were excluded from the study. Two hundred and forty nine patients were included in the final analysis (198 male and 51 females) (Figure 2). The mean age was 30.06 years. The overall rate of non therapeutic (negative) appendicectomies was 13.25% (Figure 3). The sensitivity and specificity of CRP were 77.31% (CI 71.74%-82.88%) and 51.51% (CI 34.54%-68.48%) respectively. Leukocytosis (WCC ?12x109/L) had a sensitivity of 73.14% (CI 67.26%-79.02%) and a specificity of 51.51 %( CI 34.54%-68.48%).A left shift (neutrophils count ? 80%) showed 66.66% (CI 60.47% -72.85%) sensitivity and 75.75 % (CI 61.23%-90.27%) specificity (Figure 4). The positive predictive value for CRP was 91.25% while the negative predictive value was 25.75%. The positive and negative predictive values for WCC were 90.80% and 22.66% respectively. The positive predictive value for neutrophils left shift was 94.73% and the negative predictive value was 25.77%. When male patients were considered separately, the sensitivity and specificity for CRP were 76.96% (CI 70.77%-83.15%) and 55% (CI 32.27%-76.73%) respectively compared to 78.94% (CI 75.97%-91.91%) and 46.15 (CI 19.07%-73.23%) in females (Figure 5).
The positive and negative likelihood ratios for CRP were 1.59 and 0.44 respectively compared to 1.50 and 0.52 for WCC and 2.74 and 0.44 for neutrophils count.
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5. IV. Discussion
 Up: Home Previous: 4. Results Next: Appendix A §
Appendicectomy is one the most commonly performed abdominal operations. Delay in the diagnosis of acute appendicitis is associated with significant morbidity and mortality. The negative appendicectomy rate in published literature remains 15-30% despite of the range of available laboratory and imaging tests. Several studies have looked at the sensitivity and specificity of CRP and WCC in the diagnosis of acute appendicitis with somewhat conflicting results. In one meta analysis the sensitivity of CRP ranged from 0.40 to 0.99, and the specificity from 0.27 to 0.9011. This wide range was attributed in part to the different cut off values used in the measurement of CRP and the different study populations. In this study CRP, WCC and neutrophils count showed medium sensitivity and specificity for the histopathological diagnosis of acute appendicitis. This is consistent with other published studies11,12 and with the wide range of sensitivity and specificity in published literature.9-12 At 77.31%, CRP showed a slightly superior sensitivity when compared to WCC (73.14%) and neutrophils count (66.66%) while neutrophils count was the most specific of the three tests(75.75%).The positive likelihood ratio of CRP was 1.59, that is to say a Volume XIII Issue V Version I Year 013 2 ( ) I person with acute appendicitis is about 1.5 times more likely to have a positive test than a person who does not have the condition. It is worthwhile to mention that in four cases where both the CRP and WCC were positive and the histopathology was negative for appendicitis, there was an alternative intra operative diagnosis (perforated duodenal ulcer, ischemic bowel, carcinoid tumour of the appendix and a ruptured ovarian cyst) which required surgical intervention. Therefore, these tests should always be considered in the light of the clinical context whilst also judiciously utilizing other available resources such as radiological studies. Asfar S et al concluded that a normal pre-operative CRP measurement in patients presenting with suspected acute appendicitis is mostly associated with a normal appendix and that deferring surgery in these patients would probably reduce the rate of unnecessary appendicectomies13; the authors of this study disagree with this conclusion. Our findings suggest that a negative CRP and an absence of leukocytosis do not completely exclude a diagnosis of acute appendicitis, this is to be kept in mind when evaluating patients presenting with acute abdomen.      

 Up: Home Previous: 4. Results Next: Appendix A §

Appendix A §
 Up: Home
Appendix A §


					
	
		Pentraxins in humoral innate immunity
		
			A Inforzato
		, 
		
			B Bottazzi
		, 
		
			C Garlanda
		. 
	
	
		Adv Exp Med Biol 
		2012. 946 p. 1. 
	

	
	
		Is Creactive protein helpful for early diagnosis of acute appendicitis?
		
			A Jangjoo
		, 
		
			A Varasteh
		, 
		
			A Amouzeshi
		. 
	
	
		Acta Chirurgica Belgica 
		July 2011. 111  (4)  p. . 
	

	
	
		Characterization of C-reactive protein and the complement subcomponent C1t as homologous proteins displaying cyclic pentameric symmetry (pentraxins)
		
			A P Osmand
		, 
		
			B Friedenson
		, 
		
			H Gewurz
		. 
	
	
		Proc Natl Acad Sci U S A 
		1977. 74 p. 739. 
	

	
	
		Systematic review and meta-analysis of the diagnostic accuracy of procalcitonin, C-reactive protein and white blood cell count for suspected acute appendicitis
		
			C W Yu
		, 
		
			L I Juan
		, 
		
			M H Wu
		, 
		
			C J Shen
		, 
		
			J Y Wu
		, 
		
			C C Lee
		. 
	
	
		Br J Surg 
		Feb 2013. 100  (3)  p. . 
	

	
	
		The epidemiology of appendicitis and appendectomy in the United States
		
			D G Addiss
		, 
		
			N Shaffer
		, 
		
			B S Fowler
		, 
		
			R V Tauxe
		. 
	
	
		Am J Epidemiol 
		1990. 132 p. 910. 
	

	
	
		Markers of severe appendicitis
		
			H Y Tehran
		, 
		
			J G Petros
		, 
		
			R R Kumar
		, 
		
			Q Chu
		. 
	
	
		Am Surg 
		2004. 70 p. . 
	

	
	
		Oswald Avery and the pneumococcus
		
			I Kushner
		, 
		
			D Samols
		. 
	
	
		Pharos Alpha Omega Alpha Honor Med Soc 
		2011. 74 p. 14. 
	

	
	
		Clinical analysis of the related factors in acute appendicitis
		
			Ng K C
		, 
		
			S Lai
		. 
	
	
		Yale J Biol 
		Med200. 75 p. . 
	

	
	
		Would measurement of C-reactive protein reduce the rate of negative exploration for acute appendicitis
		
			S Asfar
		, 
		
			H Safar
		, 
		
			M Khoursheed
		, 
		
			H Dashti
		, 
		
			A Bader
		. 
	
	
		J R Coll Surg Edinb 
		2000 Feb. 45  (1)  p. . 
	

	
	
		The accuracy of C-reactive protein in diagnosing acute appendicitis--a metaanalysis
		
			S Hallan
		, 
		
			A Asberg
		. 
	
	
		Scand J Clin Lab Invest 
		1997. 57  (5)  p. . 
	

	
	
		Avoiding negative appendectomies in rural surgical practice: is Creactive protein estimation useful as a diagnostic tool
		
			S John
		, 
		
			J Joseph
		, 
		
			S Shetty
		. 
	
	
		The National Medical Journal of India 
		May 2011. 24  (3)  p. . 
	

	
	
		Distribution of C-reactive protein values in the United States
		
			S Woloshin
		, 
		
			L M Schwartz
		. 
	
	
		N Engl J Med 
		2005. 352 p. 1611. 
	

	
	
		Serological reactions in pneumonia with a non-protein somatic fraction of pneumococcus
		
			W S Tillett
		, 
		
			T Francis
		. 
	
	
		J Exp Med 
		1930. 52 p. 561. 
	



			
 Up: Home

Information about this book

			Title statement

				Can a Negative C-Reactive Protein Rule out Appendicitis?
			
			Publication

					Publisher
	Global Journals Organisation

					Availability
	
This is an open access work licensed under a Creative Commons Attribution 4.0 International license. Please email us for details and permissions.


				Place of publication
	Cambridge, United States
	Date
	15 May 2013


			Source

				
					
					
					 54261B024E6920E74BCF9D447C8F652D. 
				Wadah A Ali, 
Dubai Health Authority. Global Journal of Medical ResearchGJMR  2249-4618.  0975-5888.  10.34257/GJMR. Cambridge, United States: Global Journals Organisation. 13  (5)  5 9. 

			
		
			
				
					By Softinator Dynamics Pvt. Ltd.
					
				
			

		
OPS/toc.html
Contents

		2. Materials and Methods

		3. III.

		4. Results

		5. IV. Discussion

		Appendix A ยง

		[About this book]



Guide

		[Title page]

		[The book]

		[About this book]





OPS/media/resource1.png





OPS/media/resource6.png
90
76.96 78.94

80

mSensitivity

mSpecificity

Male Female






OPS/media/resource3.png
Male

Female






OPS/media/resource2.png
W Laparoscopic
appendicectomy

= Open appendicectomy






OPS/media/resource5.png
mSensitivity

mSpecificity

90
80
70
60
50

30
20
10

7731

51.51

14

5151

CRP

wce

Neutrophils count






OPS/media/resource4.png
m Positive Histopathology = Negative Histopathology






