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ABSTRACT

Aim: To determine the value of pre-operative total leucocyte count (TLC) and C-reactive protein (CRP)
in diagnosis of acute appendicitis.

Methods: We carried out this study in general surgical unit of King Fahd Armed Forces Hospital,
Jeddah, Saudi Arabia. All patients aged 12 and above undergoing appendectomy from May 2013 to
February 2014 were studied. Incidental appendectomies were excluded. All patients were analyzed in
regards to pre-operative TLC, CRP and final histology.

Results: Total of 100 patients were diagnosed as acute appendicitis and underwent emergency
appendectomy. TLC and CRP were performed for all the patients pre-operatively. TLC had a sensitivity
of 72.41% and specificity of 69.23% where as CRP showed 78.16% sensitivity and 61.53% specificity.
Positive predictive value (PPV) was 94.02% for TLC and 93.15% for CRP. Negative predictive value
(NPV) was 27.27% for TLC and 26.92% for CRP. Combined TLC and CRP showed sensitivity of
89.28%, specificity of 83.33%, PPV of 98.03% and NPV of 45.45%.

Conclusion: We concluded that TLC and CRP are better predictors of presence or absence of acute

appendicitis when both are considered together rather than individually.
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INTRODUCTION

Acute appendicitis is universally one of the
commonest surgical emergencies. The diagnosis of
acute appendicitis can vary from a straightforward to
a very devious decision. Surgeons have
conventionally relied on clinical examination for
diagnosis but additional tests are required to reduce
the rate of negative appendectomy, which is about
10-15% or even higherl. Apart from radiological
investigations, simple laboratory investigations like
TLC and neutrophil count have traditionally been
advised to aid the clinical diagnosis. Now over a
decade CRP has been advocated in the literature®>.
However some studies did not find CRP very helpful
in diagnosing acute appendicitis*®. Our study was
meant to evaluate both TLC and CRP in regards to
diagnosing acute appendicitis.

MATERIAL & METHODS

This study was carried out at general surgical unit of
King Fahd Armed Forces Hospital, Jeddah, Saudi
Arabia. The study period was from March 2013 to
February 2014. All patients aged 12 and above were
included in the study. Incidental appendectomies
were excluded. All the patients in the study were

Department of General Surgery, King Fahd Armed Forces
Hospital, Jeddah, Saudi Arabia,

Correspondence to Dr. Naveed Muzaffar Cell:
+966581338581, Email: naveed@themuzaffars.com

analyzed for pre-operative TLC and CRP on
presentation in emergency room along with final
histology. The sensitivity, specificity, PPV and NPV
were calculated for TLC and CRP individually, and
both combined.

RESULTS

Total of 100 patients underwent emergency
appendectomy in our study period of ten months. The
mean age was 25.43 years with a range from 12 to
53 years. There were 62 males and 38 females with
a male to female ratio of 1.63: 1. All the patients had
TLC and CRP before proceeding for appendectomy.
TLC correctly indicated presence or absence of
appendicitis in 72 out of 100 (72%) patients (Table 1)
where as CRP correctly diagnosed appendicitis in 76
out of 100 (76%) patients (Table 2). Both TLC and
CRP combined, diagnosed or excluded acute
appendicitis correctly in 55 out of 62 (88.70%)
patients (Table 3). Sensitivity, specificity, PPV and
NPV were calculated and compared individually for
TLC and CRP as well as both combined (Table 4)

Table 1: Pre-operative TLC & Final histology results for
Acute Appendicitis

Histology Histology

Positive Negative
Elevated TLC (67) 63 4
Normal TLC (33) 24 9
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Table 2: Pre-operative CRP and Final histology results for
Acute Appendicitis

Histology Histology
Positive Negative
Elevated CRP (73) | 68 5
Normal CRP (27) 19 8

Table 3: Pre-operative TLC / CRP Combined and Final
histology results for Acute Appendicitis

Histology | Histology
Positive Negative
Elevated TLC & CRP (51) 50 1
Normal TLC & CRP (11) 6 5
Table 4: Comparison between all three groups
TLC CRP Combined
(TLC & CRP)
Sensitivity | 72.41% | 78.16% | 89.28%
Specificity | 69.23% | 61.53% | 83.33%
PPV* 94.02% | 93.15% | 98.03%
NPV** 27.27% | 29.62% | 45.45%

*Positive predictive value, **Negative predictive value

DISCUSSION

TLC and CRP are one the main laboratory tests to
aid the clinical examination for diagnosis of acute
appendicitis or otherwise. Opinion is divided as
regards diagnostic value of TLC and CRP due to
variable results. Regular use of TLC ® and CRP ? has
been advised by some studies in suspected cases of
acute appendicitis. Others did not find it of significant
help *°. Our analysis of TLC and CRP as diagnostic
tool to acute appendicitis also did not show any
significant advantage of one over the other. The
sensitivity for both ranged from 72-78% where as
specificity was between 62-69%. The PPV and NPV
were in range of 93-94% and 27-30% respectively for
both. Timing of taking the pre-operative blood
samples for the said investigations is also important
as TLC has been linked to early inflammation where
as CRP is described as a late marker . CRP is
directly related to the severity of appendicitis, being
higher in perforated cases and highest if there are
gangrenous changes in the appendix or abscess
formation "°. The value of TLC and CRP as a
diagnostic tool for diagnosing acute appendicitis is lot
more when both are considered together "**°. This is
also evident in our study where the combined TLC
and CRP had about 14-18% increase in sensitivity
and specificity in comparison to the average recorded
in individual groups. Similarly PPV and NPV also

increased by 4% and 17% respectively in combined
group.

CONCLUSION

We concluded that combined TLC and CRP are
superior predictors of presence or absence of acute
appendicitis in comparison to individual TLC or CRP.

REFERENCES

1. Flum DR, Morris A, Koepsell T, Dellinger EP. Has
misdiagnosis of appendicitis decreased over time? A
population-based analysis. JAMA 2001; 286:1748-
1753.

2. Gurleyik E, Gurleyik G, Unalmiser S. Accuracy of C-
reactive protein measurements in diagnosis of acute
appendicitis compared with surgeon’s clinical
Impression. Dis Colon Rectum 1995 Dec;38(12):1270-
4.,

3. Shozo Y, Katsunari T, Tsukasa H, Kenji M, Toro N,
Mikihito N et al. C-Reactive protein is an independent
surgical indication marker for appendicitis: a
retrospective study. World Journal of Emergency
Surgery 2009, 4:36.

4. Amalesh T, Shankar M, Shanker R. CRP in acute
appendicitis—is it a necessary investigation? Int J
Surg 2004;2(2):88-9.

5. Jangjoo A, Varasteh A.R, Bahar MM, Meibodi NT,
Aliakbarian M, Hoseininejad M et al. Is C-reactive
protein helpful for early diagnosis of acute
appendicitis? Acta Chir Belg. 2011 Jul-Aug;
111(4):219-22.

6. Thompson M.M, Underwood M.J, Dookeran K.A, Lloyd
D.M, Bell P.R.F. Role of sequential leukocyte counts
and C-reactive protein measurements in acute
appendicitis. Br J Surg, 79:882-824.

7. Gronroos J.M, Gronroos P. Leucocyte Count and C-
reactive protein in diagnosis of acute appendicitis. Br J
Surg, 86:501-504.

8. Albu E, Miller B.M, Choi Y, Lakhanpal S, Murthy R.N,
Gerst P.H. Diagnostic value of C-Reactive protein in
Acute Appendicitis. Diseases of Colon & Rectum 1994,
Volume 37, Issue 1,pp 45-51.

9. Xharra S, Gash-Luci L, Xharra K, Veselaj F, Bicaj B,
Sada F et al. Correlation of serum C-reactive protein,
white blood count and neutrophil percentage with
histopathology findings in acute appendicitis. World
Journal of Emergency surgery 2012, 7:27

10. Peltola H, Ahlgvist, Rapola J, Rasanen J, Louhimo I,
Saarinen M et al. C-reactive protein compared with
white blood cell count and erythrocyte sedimentation
rate in diagnosis of acute appendicitis in children. Acta
Chir Scand 1986 Jan;152:55-58.

509 PJMHS Vol 8, NO. 3, JUL — SEP 2014



