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ABstRAct
INTRODUCTION Inflammatory markers such as white cell count (WCC) and C-reactive protein (CRP) and, more recently, 
bilirubin have been used as adjuncts in the diagnosis of appendicitis. The aim of this study was to determine the diagnostic 
accuracy of the above markers in acute and perforated appendicitis as well as their value in excluding the condition.
METHODS A retrospective analysis of 1,169 appendicectomies was performed. Patients were grouped according to histologi-
cal examination of appendicectomy specimens (normal appendix = NA, acute appendicitis = AA, perforated appendicitis = PA) 
and preoperative laboratory test results were correlated. Receiver operating characteristic (ROC) curve area analysis (area under 
the curve [AUC]) was performed to examine diagnostic accuracy.
RESULTS ROC analysis of all laboratory variables showed that no independent variable was diagnostic for AA. Good diagnostic 
accuracy was seen for AA when all variables were combined (WCC/CRP/bilirubin combined AUC: 0.8173). In PA, the median 
CRP level was significantly higher than that of AA (158mg/l vs 30mg, p<0.0001). CRP also showed the highest sensitivity 
(100%) and negative predictive value (100%) for PA. CRP had the highest diagnostic accuracy in PA (AUC: 0.9322) and this 
was increased when it was combined with WCC (AUC: 0.9388). Bilirubin added no diagnostic value in PA. Normal levels of 
WCC, CRP and bilirubin could not rule out appendicitis.
CONCLUSIONS CRP provides the highest diagnostic accuracy for PA. Bilirubin did not provide any discriminatory value for AA 
and its complications. Normal inflammatory markers cannot exclude appendicitis, which remains a clinical diagnosis.

Acute appendicitis (AA) is a common surgical condition 
and accounts for over 50,000 appendicectomies performed 
yearly in the UK.1 The diagnosis of AA is largely clinical and 
once it is established, operative management ensues.2 De-
spite appendicitis being a common disease, its presentation 
is not always typical and misdiagnosis is therefore not un-
common.1 Diagnostic difficulties may lead to negative ap-
pendicectomies3 or cases of missed appendicitis resulting in 
complications such as appendiceal perforation or abscess 
formation.4 Diagnostic aids (eg scoring systems,5,6 ultra-
sonography, computed tomography [CT]7 or even magnetic 
resonance imaging [MRI]),8 exist in order to help confirm 
the diagnosis or to guide the surgeon’s decision on operative 
management or a period of observation when appendicitis 
is suspected.9 However, these diagnostic adjuncts may be 

expensive, may involve high radiation exposure, and may 
not always have accurate and reproducible results.9

Laboratory test results such as white cell count (WCC) 
and C-reactive protein (CRP) are readily available and com-
monly performed in patients with suspected appendicitis. 
Their diagnostic and discriminatory value in AA has been 
studied extensively but remains controversial.10–14

In a meta-analysis of 24 studies, Andersson concluded 
that laboratory results of the inflammatory response to-
gether with clinical descriptors of peritoneal irritation and a 
history of migratory pain yield the most important diagnos-
tic information.14 Further studies have shown that the pre-
dictive values of WCC and CRP improve when combined, 
and that appendicitis is unlikely when both WCC and CRP 
are within the normal range.15,16 Sengupta et al suggest that 
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patients experiencing lower abdominal pain, with normal 
WCC and CRP, can be sent home.17 Apart from the inflam-
matory variables, more recent studies suggest that hyper-
bilirubinaemia in patients with clinically suspected appen-
dicitis may be a predictor for appendiceal perforation18–23 
and it has therefore been suggested that bilirubin should be 
included in the assessment of such patients.23

The aim of this retrospective study was to determine 
from a large number of cases the diagnostic accuracy of 
WCC, CRP and bilirubin, either individually or when com-
bined, in the prediction of appendicitis and, especially, its 
complications (ie perforated appendicitis [PA]). In our inten-
tion to avoid high rates of negative appendicectomy without 
the expense of high rates of PA, we looked for a cut-off value 
for the above markers that would potentially predict PA, and 
influence timing and urgency of surgical intervention. Fi-
nally, we explored whether normal inflammatory markers 
can exclude appendicitis.

methods
A prospectively maintained histological database of all ap-
pendix specimens received at the histopathology depart-
ment of Peterborough District Hospital was used in this 
retrospective study, which was registered with the hospital 
audit department. A total of 1,313 appendix specimens were 
received during the study period (April 2007 to October 
2010), of which 1,169 patients were included in our analy-
sis. We excluded 144 cases because either blood test results 
were not available or the appendicectomy was performed as 
part of another procedure. The 1,169 patients analysed were 
divided into three groups depending on the histopathology 
result: normal appendix (NA), acute appendicitis (AA) and 
perforated appendicitis (PA).

In our hospital, the vast majority of patients operated on 
for suspected appendicitis would have had a laparoscopic 
appendicectomy. Conversion to an open procedure would 
have occurred if the appendix could not be safely removed 
laparoscopically. All patients undergoing a laparoscopy for 
suspected appendicitis would have had their appendix re-
moved even if it appeared macroscopically normal as long 
as no other cause for lower abdominal pain was identified.

data analysis
Preoperative blood test results for the corresponding pa-
tients from the histological database were obtained using 
our hospital computer system. Preoperative blood tests are 
defined as those blood results available within 24 hours 
prior to surgical intervention. All 1,169 patients had a pr-
eoperative WCC result and all but 1 had a preoperative CRP 
measurement. While we have not investigated bilirubin 
routinely in suspected appendicitis, patients were often first 
seen by emergency nurse practitioners, who would include 
liver function tests in for the assessment of patients present-
ing with abdominal pain. A preoperative bilirubin result was 
available in 928/1,169 patients (79.4%). The normal levels 
for the above markers were: WCC 4–11 x 109 cells/l, CRP 
<10mg/l, bilirubin <21μmol/l.

The median WCC, CRP and bilirubin levels for each of 
the NA, AA and PA groups were obtained using Excel® (Mi-
crosoft, Redmond, WA, US). All statistical analysis was per-
formed using Stata® v11 (StataCorp, College Station, TX, US) 
and Prism® 5 (GraphPad Software, La Jolla, CA, US). Results 
were compared using the Mann–Whitney U test. A p-value 
of <0.05 was considered statistically significant.

The diagnostic value of WCC, CRP and bilirubin was 
predicted with sensitivity, specificity, positive predictive val-
ue (PPV) and negative predictive value (NPV) for the above 

table 1 median patient age and levels for white cell count (wcc), c-reactive protein (cRp) and bilirubin

histology sex patients Age (years) wcc (x 109 cells/l) cRp (mg/l) Bilirubin (µmol/l)

NA All 396 (100%) 23 (IQR: 17–33) 9.1 (IQR: 7.2–12.0) 0 (IQR: 0–19) 8 (IQR: 6–12)

Men 127 (32%) 22 (IQR: 15–30) 8.4 (IQR: 6.8–12.0) 0 (IQR: 0–23) 10 (IQR: 7–15)

Women 269 (68%) 23 (IQR: 18–33) 9.3 (IQR: 7.3–12.1) 0 (IQR: 0–18) 8 (IQR: 6–11)

AA All 732 (100%) 27.5 (IQR: 17–42) 14.4 (IQR: 11.7–17.5) 30 (IQR: 0–92) 13 (IQR: 9–20)

Men 427 (58%) 26 (IQR: 16–39) 14.4 (IQR: 11.8–17.5) 28 (IQR: 0–89) 15 (IQR: 11–23)

Women 305 (42%) 29 (IQR: 19–47) 14.3 (IQR: 11.4–17.3) 33 (IQR: 0–100) 12 (IQR: 8–16)

PA All 41 (100%) 38 (IQR: 19–57) 14.9 (IQR: 12.6–17.8) 158 (IQR: 63–254) 17 (IQR: 12–19)

Men 24 (59%) 42 (IQR: 22–62) 15.0 (IQR: 11.5–17.4) 105 (IQR: 54–214) 18 (IQR: 15–23)

Women 17 (42%) 35 (IQR: 17–48) 14.9 (IQR: 12.9–20.8) 250 (IQR: 142–278) 13 (IQR: 10–17) 

NA = normal appendix; AA = acute appendicitis; PA = perforated appendicitis; IQR = interquartile range

table 2 Normal appendix (NA), acute appendicitis (AA) and perforated appendicitis (pA) group comparison of the median levels of 
white cell count (wcc), c-reactive protein (cRp) and bilirubin

wcc cRp Bilirubin

NA vs AA p<0.0001 p<0.0001 p<0.0001

AA vs PA p=0.3632 p<0.0001 p=0.0559
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groups either for each individual test or when combined. 
Sensitivity, specificity, PPVs and NPVs varied when differ-
ent cut-off values were examined (sensitivity analysis). The  
cut-off value finally chosen to compare sensitivity, specifi-
city, PPV and NPV for each variable when looked at individu-
ally corresponded to the highest combined value for sensi-
tivity and specificity, which resulted in a value either higher 
than normal or within the upper range of normal for each of 
the corresponding markers.

Finally, the diagnostic accuracy of WCC, CRP and bi-
lirubin, either independently or when combined, was as-
sessed by receiver operating characteristic (ROC) curve 
analysis.24,25 The area under the curve (AUC) of the ROC 
curve gives a percentage of the times that a random patient 
from the group with the disease is actually detected by the 
test in question.24 A value of 0.5 (corresponding to 50%) 
shows no predictive ability for the test in question whereas 
a value of 1.0 indicates perfect discrimination.25

Results
Of the 1,169 patients included in this study, 591 (50.6%) 
were female. The median age was 25 years (interquartile 
range [IQR]: 17–39 years). The patients were divided into 
three groups depending on their corresponding histology. 
There were 41 patients (3.5%) with PA, 732 (62.6%) with 
AA and 396 (33.9%) with NA. Of the AA patients, 5.9%  
had evidence of appendiceal necrosis on histology. The me-
dian ages for each of the histological groups are shown in 
Table 1.

In the first part of the analysis, the median WCC, CRP and 
bilirubin levels were derived for each of the three groups  
of NA, AA and PA (Table 1). When the median WCC, CRP 
and bilirubin levels were compared using a two-tailed 
Mann–Whitney U test, statistical significance was reached  
between the NA and AA groups for all three variables (Table 
2). When the test variables’ median levels were compared  
for the AA and PA groups, it was only with CRP that statisti-
cal significance was seen (PA 158mg/l [IQR: 63–254mg/l] vs  

AA 30mg/l [IQR: 0–92mg/l], p<0.0001). Despite this statisti-
cally significant difference, the CRP ranges were overlap-
ping (AA: 0–507mg/l, PA: 20–421mg/l), meaning no cut-off  
value point could be derived that would distinguish between 
AA and PA.

Having such a cut-off value point and predicting com-
plicated appendicitis would have been of particular im-
portance in women since fertility may be affected. In a 
subgroup analysis of female patients only, a statistically sig-
nificant higher median CRP level was seen in the PA com-
pared with the AA group (PA 250mg/l [IQR: 142–278mg/l] 
vs AA 32.5mg/l [IQR: 0–99.5mg/l], p<0.0001 on a two-tailed 
Mann–Whitney U test). However, again, no cut-off CRP lev-
el could be derived as their ranges were overlapping (AA: 
0–461mg/l, PA: 0–369mg/l).

The performance of WCC, CRP and bilirubin was as-
sessed initially by calculating their sensitivity and specifi-
city. In AA, the sensitivities of WCC, CRP and bilirubin were 
84%, 68% and 50% respectively (Table 3). Although WCC 
had the highest sensitivity, bilirubin had the highest spe-
cificity for the AA group (68%). When CRP was combined 
with WCC, a higher sensitivity of 88% was obtained for AA 
patients. When all three variables were combined, the sen-
sitivity for AA increased to 96% but the specificity reduced 
to 33% from 60% (Table 3).

These results seem to suggest that AA is unlikely if all 
three markers are within normal range. However, 148 of 
the 732 patients (20.2%) in the AA group had normal WCC 
levels and 214 (29.2%) had normal CRP levels. Thirty-six 
patients (4.9%) in the AA group had both normal WCC and 
CRP. Of these 36 patients, 26 had a bilirubin measurement 
and only 1 had raised a bilirubin level. Our results therefore 
suggest that even when the above markers are within nor-
mal range, appendicitis cannot be excluded as nearly 5% 
of patients with normal WCC/CRP/bilirubin levels had AA 
confirmed histologically.

In the PA group, CRP had the highest sensitivity (100%), 
followed by WCC (90%) and bilirubin (65%) (Table 3). 
Combining WCC with CRP led to a marked decrease of 

table 3 sensitivity, specificity, positive predictive values (ppv) and negative predictive values (Npv) for white cell count (wcc), 
c-reactive protein (cRp) and bilirubin in all 1,169 patients when predicting acute appendicitis (AA) or perforated appendicitis (pA)

cut-off sensitivity specificity ppv Npv

wcc AA 10 x 109 cells/l 84% 58% 77% 68%

PA 10 x 109 cells/l 90% 58% 18% 93%

cRp AA 10mg/l 68% 66% 77% 54%

PA 10mg/l 100% 66% 23% 100%

Bilirubin AA 15µmol/l 50% 68% 73% 44%

PA 15µmol/l 65% 68% 17% 95%

wcc / cRp AA 60%* 88% 60% 79% 74%

PA 60%* 46% 96% 51% 95%

wcc / cRp / bilirubin AA 60%* 96% 33% 71% 83%

PA 60%* 54% 77% 19% 94%

*Probability of a patient having appendicitis
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sensitivity to 46% when predicting PA whereas specificity 
was increased to 96%. Similarly, combining bilirubin with 
WCC and CRP decreased the specificity to 77%, with some 
increase in the sensitivity to 54%. In PA, CRP alone had 
the highest NPV (100% with cut-off at 10mg/l or 99% with  
cut-off point at 20mg/l) compared with WCC and bilirubin 
either individually or when all combined (Table 3). With 
such a high NPV for CRP in PA, we would suggest that a nor-
mal CRP level cannot rule out AA although PA is unlikely.

As sensitivity and specificity values may vary when dif-
ferent cut-off points are taken, an ROC curve analysis was 
performed to assess the diagnostic accuracy of WCC, CRP 
and bilirubin, either individually or when combined, in 
predicting AA or PA. The ROC curves for WCC, CRP and bi-
lirubin were derived individually for predicting AA (Fig 1) 
and the corresponding AUCs with 95% confidence intervals 
(CI) were calculated. Although WCC had the highest AUC 
compared with that of CRP and bilirubin, all of the above 
markers only showed moderate discriminatory power for 
AA (AUC WCC: 0.7786, AUC CRP: 0.7047, AUC bilirubin: 
0.7114). When combining the ROC curves for WCC and CRP, 
a higher AUC of 0.8139 was seen and this result corresponds 
to good discriminatory power for AA. Adding bilirubin to the 
above ROC curves had no significant change to the ROC 
curve area (0.8173).

The ROC curves of WCC, CRP and bilirubin in predicting 
PA individually are shown in Figure 2. Each of the AUCs pre-
dicting PA had higher values than those predicting AA (Fig 
2). In PA, the AUC for CRP alone gave an excellent discrimi-
natory result of 0.9322 (95% CI: 0.9021–0.9622) whereas the 
AUCs for either WCC (0.8044, 95% CI: 0.7238–0.8849) or 
bilirubin (0.801, 95% CI: 0.7347–0.8673) showed good dis-
criminatory power. When WCC and CRP ROC curves were 
combined, a slightly higher AUC was obtained (0.9388) 
compared with CRP alone. However, the further addition of 
bilirubin to WCC and CRP slightly reduced the AUC area to 
0.9364. From the above ROC analysis, CRP alone or when 
combined with WCC has excellent discriminatory power 
whereas bilirubin does not seem to add any discriminatory 
power.

Finally, in an attempt to identify a cut-off value point for 
each of the variables in predicting AA or PA, the variable lev-
el corresponding to optimal sensitivity and specificity on the 
ROC curve was derived (Table 4). These levels correspond 
to paired optimal sensitivity and specificity, and do not nec-
essarily show the highest level for either sensitivity or spe-
cificity. The corresponding levels for WCC were 11.7 x 109 
cells/l in AA and 12.9 x 109 cells/l in PA. Similarly, the levels 
for CRP in AA and PA were 11mg/l and 44mg/l respectively. 
The bilirubin ROC curves showed that the optimal level for 

table 4 the levels of white cell count (wcc), c-reactive protein (cRp) and bilirubin corresponding to optimal sensitivity and 
specificity for either acute appendicitis (AA) or perforated appendicitis (pA); normal levels: wcc 4–11 x 109 cells/l, cRp <10mg/l, 
bilirubin <21µmol/l

histology variable variable value optimal sensitivity optimal specificity

AA WCC 11.7 x 109 cells/l 74.2% 73.9%

CRP 11mg/l 66.5% 68.7%

Bilirubin 10µmol/l 67.4% 68.0%

PA WCC 12.9 x 109 cells/l 68.2% 78.7%

CRP 44mg/l 85.3% 85.5%

Bilirubin 14µmol/l 63.8% 82.2%

figure 1 Receiver operating characteristic curves with 
corresponding area under the curve (AUC) for white cell count 
(WCC), C-reactive protein (CRP) and bilirubin in predicting 
acute appendicitis. AUC value provided with 95% confidence 
interval in parentheses.

figure 2 Receiver operating characteristic curves with 
corresponding area under the curve (AUC) for white cell count 
(WCC), C-reactive protein (CRP) and bilirubin in predicting 
perforated appendicitis. AUC value provided with 95% 
confidence interval in parentheses.
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bilirubin was 10µmol/l and 14µmol/l for AA and PA respec-
tively. These levels are not of clinical significance, however, 
because they are within normal range (eg bilirubin) or they 
are not discriminatory within that range (eg CRP 44mg/l).

discussion
The most important step in the management of patients with  
suspected appendicitis is reaching the decision about opera-
tive intervention and its timing so that both negative appen-
dicectomies and complicated appendicitis rates are kept to 
a minimum. Although appendicectomy is a routine surgical 
procedure, patients with a negative appendicectomy have 
the risk of infectious complications and can have a longer 
hospital stay than patients who had appendicitis.26 On the 
other hand, PA is an advanced stage of appendicitis and, 
consequently, when AA is diagnosed correctly and treated 
early, there is less associated morbidity and mortality.27 In 
our study, the negative appendicectomy rate was 33.9% 
whereas the PA rate was 3.5%. Previous studies have re-
ported negative appendicectomy rates of up to 20% in male 
and 30% in female patients.3,28 In our cohort, the negative 
appendicectomy rate was high because all patients who had 
a diagnostic laparoscopy with a macroscopically normal 
appendix and no other cause for peritonism identified (eg  
gynaecological) had their appendix removed routinely.

As AA and its complications can be a diagnostic chal-
lenge for the surgeon, the role of inflammatory variables 
such as WCC and CRP in the workup of patients with sus-
pected appendicitis and in the prediction of perforation has 
been studied extensively.1,10–14 In a meta-analysis, Andersson 
concluded that most diagnostic information comes from a 
history of migratory pain, clinical assessment confirming 
peritoneal irritation and inflammatory markers.14 He also 
suggested that inflammatory variables in advanced appen-
dicitis appear to be at least as important discriminators as 
the clinical descriptors of peritoneal irritation.

Overall, our results showed that CRP has the highest di-
agnostic accuracy for PA. In the first part of our analysis, a 
significantly higher median CRP was seen for the PA group 
than for the AA group (158mg/l vs 30mg/l, p<0.0001). As the 
ranges of CRP between PA and AA (and even NA) were over-
lapping, we were not able to provide a cut-off value for the 

test that would distinguish PA from AA or NA. Despite this, 
our results show that 50% of the patients with PA had a CRP 
of >158mg/l whereas 50% of the patients in the AA group 
had a CRP of <30mg/l.

In the second part of the analysis, the performance of 
the test was assessed with sensitivity and specificity values 
at various cut-off levels. For a cut-off level of 10mg/l, the 
sensitivity of CRP was 100%. This value was lowered when 
WCC was combined but the combination of the two vari-
ables resulted in higher specificity for PA (96%). As sensi-
tivity and specificity values vary depending on the cut-off 
values taken, we performed an ROC curve analysis to as-
sess the diagnostic accuracy of the test. The AUC for CRP 
in PA yielded an excellent discriminatory value (0.9322), 
which was increased only marginally when WCC was  
added (0.9388). Our results are consistent with those  
obtained by Käser et al, who reported CRP to be by far the 
most significant marker of perforation.29

On the other hand, when assessing the diagnostic ac-
curacy of CRP in AA, the ROC curve analysis only gave a 
moderate result for the AUC (0.7047). As shown in Figure 1, 
the ROC curve for WCC alone yielded the highest diagnos-
tic accuracy of all other variables but did not provide good 
discriminatory power. It was only when WCC was combined 
with CRP that good discriminatory power was obtained 
(AUC: 0.8139). This result is in agreement with the meta-
analysis by Hallan and Asberg, who concluded that CRP has 
medium accuracy for diagnosing AA and tended to be a little 
inferior to that of the total leucocyte count.30

Apart from WCC and CRP, bilirubin has also been investi-
gated as a marker for predicting AA and its complications.18–23 
In 1969 Miller and Irvine reported that in a series of 120 con-
secutive cases of AA, jaundice was noted in 7.5% and corre-
lated with positive peritoneal cultures for Escherichia coli.31 
Potential mechanisms that result in hyperbilirubinaemia in 
AA could be either due to increased haemolysis by E coli and 
therefore increased bilirubin load32 or due to endotoxin in-
duced cholestasis.33 Despite several studies suggesting that 
patients with clinical appendicitis and hyperbilirubinaemia 
are more likely to have appendiceal perforation,18–23 we have 
been unable to show that hyperbilirubinaemia provides bet-
ter discriminatory power for PA than CRP and CRP/WCC. 
Interestingly, the median bilirubin level in PA approached 

table 5 comparison of sensitivity, specificity and area under the curve from receiver operating characteristic analysis of bilirubin 
with other studies

study patients with pA cut-off bilirubin 
level

sensitivity specificity Auc

Estrada19 41 – – – –

Sand20 97 – 70% 86% –

Atahan21 45 – 77.77% 87.21% 0.81

Emmanuel23 45 – 60% 70% –

Käser29 155 15µmol/l 61% 61% –

Present study 41 15µmol/l 65% 68% 0.801 

PA = perforated appendicitis; AUC = area under the curve
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statistical significance (p=0.056) but remained within nor-
mal range. The specificity, however, of bilirubin in PA was 
higher than that of WCC and CRP, and this is in agreement 
with specificities reported by Emmanuel et al23 and Käser et 
al.29 From our ROC analysis, bilirubin did not improve the 
diagnostic accuracy for PA when combined with WCC and 
CRP. Our findings showed that CRP has higher diagnostic 
accuracy for PA than bilirubin and these mirror results from 
Käser et al29 with the largest number of PA cases studied so 
far (Table 5).

Apart from raised inflammatory markers predicting AA, 
we observed that 4.9% of AA cases had normal WCC and 
CRP. In his meta-analysis, Andersson reported that appen-
dicitis is unlikely when all inflammatory variables are nor-
mal.14 Sengupta et al reported a NPV of 100% for both WCC 
and CRP in AA, concluding that patients experiencing lower 
abdominal pain with normal WCC and CRP are unlikely to 
have appendicitis, and can be sent home.17 NPVs should be 
interpreted with caution as they vary depending on the cut-
off point taken. For example, we reported a NPV of 100% 
for CRP in PA when the cut-off value was 10mg/l whereas 
the NPV was 99% when the cut-off value was 20mg/l. Our 
results suggest that AA cannot be excluded, even when both 
WCC and CRP are within normal range, and we agree with 
the results of Vaughan-Shaw et al.13 This may be because of 
a lag in changes of the inflammatory variables with the time 
of the onset of symptoms.34

There are potential limitations to this study. First, its ret-
rospective nature makes it susceptible to confounding fac-
tors. Our selected study groups were based on histological 
diagnosis and the patients who were admitted with possible 
appendicitis but not operated on were therefore not includ-
ed. Being retrospective and histologically based, this study 
did not investigate patients taken to theatre for suspected 
appendicitis but who had another cause for peritonism 
identified such as a malignancy or a gynaecological cause.

In addition, although blood tests were available within 
24 hours prior to surgical intervention and were correlated 
with the histological findings, the timing of the blood tests 
with the onset of symptoms could not be retrieved accurate-
ly owing to the retrospective nature of the study. Such tim-
ing can affect the levels of the inflammatory markers as they 
may vary during the course of the disease.1,34 This may affect 
the sensitivity and specificity of these variables in predict-
ing AA and its complications with time. A large prospective 
study is needed to investigate the temporal and discrimina-
tory value of WCC, CRP and bilirubin among pyrexia, migra-
tory pain, signs of peritoneal irritation and imaging results 
in predicting appendicitis and its complications.

conclusions
Our study involves one of the largest cohorts of patients 
in the literature that had an appendicectomy for suspect-
ed appendicitis and laboratory variables were correlated. 
We have been unable to show that hyperbilirubinaemia 
can predict PA as suggested by other studies.18–23 We have 
shown that CRP alone or when combined with WCC has 
excellent discriminatory power for PA. Although it was not 

possible to identify a cut-off point for CRP predicting PA be-
cause of overlapping ranges between AA and PA, our results 
show that 50% of patients with PA had a CRP of >158mg/l.  
Together with the presence of migratory history of pain 
and/or signs of peritoneal inflammation, such a finding may  
facilitate the surgeon’s decision not to delay an  
urgent appendicectomy, even out of hours. Finally, our study 
has shown that normal levels for WCC, CRP and bilirubin  
cannot exclude AA.
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