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SIGNIFICANCE OF C-REACTIVE PROTEIN LEVELS
IN REDUCING NEGATIVE EXPLORATIONS FOR

ACUTE APPENDICITIS

M. NAJMUDDIN SHABBIR, .
Department of General Surgery, Fatima Jinnah Dental College. Karachi

ABSTRACT:

Objective: To study the significance of C-Reactive Protein in improving the diagnosis of acute appendicitis and to
assess its role in preventing negative appendicectomies.

Design: Prospective, double blind study.

Setting: Sarfaraz Rafiquee Shaheed Hospital and Faiz-e-Aam Hospital, Karachi.

Patients: 100 consequtive patients with acute appendicitis who underwent surgery.

Methodology: Blood sample from 100 patients were collected pre-operatively for Total Leucocyte Cont (TLC) and
C-Reactive Protein (CRP). All specimen removed were sent for histopathology. The TLC, CRP and histopathology
findings were correlated, and patients grouped into positive (acute appendicitis) and negative (normal appendix)
cases.

Results: In patients with histopathologically proven acute appendicitis, both the TLC and CRP were significantly
raised, p-0.025 and p<0.0001 respectively. However, in 16 out of 19 negative explorations (normal appendix on
histopathology), seriim CRP level was found to be normal. The specificity and sensitivity of serum CRP was 84.21%
and 93.8% respectively.

Conclusion: A normal pre-operative serum CRP measurement in patients with suspected acute appendicitis is most
likely associated with a normal appendix. Deferring surgery in this group of patients andj/or further investigation
into other possible causes might reduce the rate of unnecessary appendicectomies.
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. INTRODUCTION
iy K is 5-15%"%¢. The situation creates the need for carrying

out additional tests to improve diagnostic accuracy and
reduce the unnccessary operations. This is especially
important today, when cost containment drives health
planning.

The diagnosis of acute appendicitis, a common surgical
condition usually depends on the triad of clinical history,
physical examination and leukocytosis. Atypical presen-
tations are not uncommon, as many inflammatory and
non-infiammatory conditions may mimic the presenta-
tion of acute appendicitis, especially in females and at
extremes of age. These and other factors result in the
relatively high rate (15-30%) of negative explorations
for acute appendicitis’~. The reported post-operative
morbidity associated with these negative explorations

CRP, together with other acute-phase proteins, increases
in response to tissue injury’. Many reports have inves-
tigated the value of raised serum CRP measurement in
improving the diagnosis of acute appendicitis.

In this study. the serum levels of CRP were correlated
with TLC and the histopathology of the removed appen-
dix. The question as to whether a normal CRP value
would exclude the presence of acute appendicitis was
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operated at Sarfaraz Rafiquee Shahced Hospital and
Faiz-e-Aam Hospital, Karachi. Pre-operative blood
samples for TLC and CRP measurement were collected
from all these patients. The decision to operate was
made independent of the CRP level, as the result was
not available to the surgical team during the hospital
stay of these patients. The laboratory staff was also not
aware of the clinical findings, decisions and outcomes
(double blind study).

The criteria used for the diagnosis of acute appendicitis

included:

a) history of abdominal pain localized to the right iliac
fossa or lower abdomen.

b) clinical findings of shifting pain.

c) clinical findings of tenderness, guarding and/or
rigidity in the right iliac fossa or lower abdomen.

d) leukocytosis of more than 10x10%/dl.

The mean age of the patients was 25.5 + 10.8 (range 8-
45) years. There were 69 males and 31 females. All the
patients presented within 24-36 hours of the onset of
pain. The removed appendices from all the 100 patients
were scent for histopathological examination. The results
were then used to categorize the operations as positive
(acute appendicilis) or negative (normal appendix). The
white blood count (WBC), CRP level and histopatho-
logy findings were compared to assess the impact of
serum CRP measurements on the diagnosis of acute
appendicitis.

Quantitative serum CRP was measured by the nephelo-
mcter (Array protein chemistry system, Beckman instru-
ments, Fullerton, CA, USA). CRP level of 0-0.8 mg/dl
was considered normal whereas levels above 2.0 mg/dl
were considered as high. The results were analyzed by
using one-way ANOVA for multiple comparisons. The
differences between the two groups were determined
by paired student t-test using Statview-4.02 statistics
package, p- value of <0.05 was considered significant.

RESULTS

Table 1 shows the correlation between the histopathology

(n=19) -
- whC a0t
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Table I. Co-relation between Histopathology Serum CRP level and TLC
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rotein in reducing -veiAppendedtomie

of the removed appendix, TLC and the serum CRP
levels. In patients with proven acute appendicitis (+ve)
on histopathology, both the WBC and CRP levels were
found to be significantly high (p-0.025 and p< 0.0001,
respectively) when compared with that of patients with
normal appendices (negative). The mean CRP level in
patients with positive exploration was 6.47+3.43 mgm/d
and 1.8+1.32 mgn/dl in patients with normal appendix.
Only three patients in the later group had a high CRP
level (Table IT). These include two females, aged 22
and 25 years, who had ruptured ovarian cysts (CRP=2.5
and 3.5 mgm/dl respectively) and a 32 year old male
who had acute terminal ileitis (CRP=6 mgm/dl).

Serum CRP measurement was highly sensitive and
highly specfic (Table III), with high predicitive value
in patients with ‘acute appendicitis as follows:

Specificty TN/TN + FP=16/16+3=84.2%
Sensitivity TP/TP+FN=76/76+5=93.8%
Predictive value

Specificity TP/TP+FP=76/76+3=93.2%
Sensitivity TN/TN+FN=16/16+5=76.1%

(FP=false positive, TP=true positive, FN=false negative
TN=true negative)

DisCUssioN

CRP was first found in the serum of patients suffering
from pneumonia caused by Streptococcus preumomae®

Together with other acute phase - proteins, the serum
level of CRP rises in response to any tissue injury. It
also increases in response to infections (bacterial and
viral) and in non-infectious conditions like myocardial
infarction, malignancies and rheumatic disorders?, CRP
concentration increases within 8 hours of the onset of
tissue injury, peaks in 24-48 hours and remains high as
long as there is continuing infection or tissue destruc-
tion”!?. Due to its short half-life (4-7 hours) serum CRP
concentration rapidly declines as the acute inflamma-
tory process subsides''. Many reports have investigated
the value of CRP in improving the diagnostic accuracy
of acute appendicitis with confliciting results. A multi-
variate analysis by Oosterhuis et al'? showed that serial

Ltve Histopathulng}'
(n=81)
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_Non-speclf c abdommal pain
_ Non-specific abdominal pain -
"NOh—SIie‘ciﬂc abdominal pain
Nnn-spemﬁc abdominal pain
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Non—specl.fic abdominal pain
- Non-specific abdominal pain
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Non-specific abdominal pain
i ‘Non-specific abdominal'pain ,

Table I1.

CRP measurement can improve the accuracy of diag-
nosing dClIl{. appendicitis. Other reports did not support
this view!?. In addition, a recent (1997) meta-analysis
of 22 published articles concluded that CRP is a test of
medium accuracy in diagnosing acute appendicitis'*

In tlus study, in all patients who had histologically pro-
ven acute appendicitis, both the pre-operative TLC and
the serum CRP were significantly high (p-0.025 and
p<0.0001 respectively). The rate of negative explora-
tions for appendicitis was 19% (n=19) which is in
accord with previous series'™. In this group of patients,
the pre-operative CRP levels were found to be normal

Table I11.

Details of 19 patients who had negative explorations for acute appendicitis

in all but three patients. The lalter had other intra-abdo-
minal pathologies causing the rise in CRP. These results
would suggest that a normal pre-operative serum CRIP
level is not dssociated with acute appendicitis.

These findings are in accord with a recent retrospec-
tive study which showed no rise in the pre-operative
TLC or CRP level in all patients in whom the removed
appendix was normal (24%). The authors concluded
that appendicectomy is not recommended whg.n the
TLC and CRP were normaly preoperatively'”,

In 1994, Erikson et al'®, in a cohort of 227 patients with

The Specificity, Sensitivity and the Predictive values of

Serum CRP Measurement in the Diagnosis of acute Appendicitis
(FP=False +ve, TP=True +ve, TN=True -ve, FN=False -ve)

-ve Histopathology

CRP level

+ve Histopathology
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suspected acute appendicitis measured serum CRP
levels and TLC counts every four hours and reported
that it was unusual to find a normal CRP level after §
hours of observation in the presence of acute appen-
dicitis. Moreover, in a double-blind prospective trial
Albu et al'” studied 56 patients and, as with this study,
the results of CRP levels were not made available to
the surgeon during the patients’ hospital stay. They
concluded that a normal CRP level (<2.5 mg/dl), 12
hours after the onset of symptoms excluded the diagno-
sis of acute appendicitis. The high positive and negative
predictive values (96.7% and 76.5%, respectively) of
serum CRP reported in the current study are in complete
accord with these reports.

CONCLUSION

The data presented in this study and the current literat-
ure would suggest that normal pre-operative CRP levels
arc not likely to be associated with acute appendicitis.
Deferring emergency appendicectomy in this group of
patients would probably reduce the rate of unneces-
sary appendecectomies. Further prospective studies are
required to verify the validity of such a proposition.
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