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Comparison between Procalcitonin and C-reactive protein as indicators of ulcerative colitis activity
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Abstract: Background / aims: Procalcitonin and C-reactive protein are two acute – phase reactant proteins,
although procalcitoin is a more specific marker for bacterial infections. Procalcitonin level might also be helpful to
predict the disease activity of inflammatory bowel disease. This study aimed to compare the diagnostic value of
serum procalcitonin and C-reactive protein as indicators of disease activity in ulcerative colitis patients. Methods:
Patients admitted to the gastro-intestinal disease inpatient clinic with suspected inflammatory bowel disease who
had not yet been treated with immunosuppressive treatments were included. Disease activity, white blood cell count,
sedimentation rate, serum procalcitonin and C-reactive protein levels were evaluated in 20 newly diagnosed
ulcerative colitis. Twenty healthy volunteers were analyzed as a control group. Results: Ulcerative colitis patients
had slightly higher procalcitonin levels and significantly higher C-reactive protein levels than controls
(Procalcitonin: 0.107 ± 0.042 ng/ml; C-reactive protein: 23 ± 5.5 mg/dl). Receiver operating characteristic curve
analysis demonstrated that C-reactive protein is the best marker of disease activity in ulcerative colitis patients while
procalcitonin has low sensitivity and specificity. Serum procalcitonin levels were highly correlated with serum Creactive protein but no other disease activity parameters. Conclusions: Although still within normal ranges,
procalcitonin levels were not elevated in ulcerative colitis patients compared to healthy controls. Serum C-reactive
protein is a reliable marker for disease activity in inflammatory bowel disease. Procalcitonin has no diagnostic value
in determining disease activity.
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marker to predict the disease activity of IBD. This
study aimed to compare the diagnostic value of serum
PCT and CRP as indicators of disease activity in
IBD.

1. Introduction
Crohn's disease (CD) and ulcerative colitis
(UC) are both idiopathic inflammatory bowel disease.
(IBD) generally complicated with systemic
or local infections (1). Although some clinical
activity indexes are commonly used in IBD, specific
and sensitive laboratory markers that correlate with
disease activity and associated complication are still
lacking (2).
C-reactive protein (CRP) is a widely used
marker of inflammation and it has been shown to
correlate with disease activity, especially in CD
patients (3). It increases rapidly during inflammatory
processes and resolves early after amelioration of the
inflammation. However, in UC patients, CRP
response is usually moderate (4). Sedimentation rate
(ESR) is also a commonly used marker in IBD,
though it increases later and is dependent on the age
and blood erythrocyte number (5). Procalcitonin
(PCT), a prohormone of calcitonin, is an acute-phase
protein containing 116 amino acids (6). It has been
shown to be a specific marker for bacterial infections,
while its level remains low during viral infections (7).
Furthermore, it has been related to disease activity in
autoimmune diseases (8, 9). PCT might be a helpful

2. Material and Methods
Patients admitted in Qena university hospital
and Sohag university hospital during 2012 was
evaluated. The diagnosis of UC was confirmed by a
typical history, appropriate endoscopic and
histopathological evaluations (10). All consecutive
patients newly diagnosed with UC were included in
the study. Patients with concomitant diseases
including diabetes, hematological disorders, any
malignancies, obvious infection or sepsis, chronic
liver disorder or any liver diseases were excluded.
Previously diagnosed UC patients were not included
in the study since they were either under
immunosuppressive treatment or in remission, which
both might have unknown effects on serum PCT
levels. Patients included in the study were culturenegative for stool and no parasitic infestations were
diagnosed. Age- and sex-matched healthy volunteers
were included as a control group.
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UC activity was assessed by the Truelove
index of “mild” were considered to be in remission,
and patients with an index of “moderate” or “severe”
had active disease (12).
Blood samples were collected on the day of
definitive diagnosis for biochemical analysis. White
blood cell count and ESR were evaluated in all
patients. Serum levels of PCT were measured by a
commercially available Kryptor based PCT kit
(Brahms, Germany). Normal PCT level was defined
as <0.5 ng/ml. Serum CRP was determined by
nephelometric method. Serum PCT, CRP and ESR
were compared between groups.
Written consent was taken from all patients.
All analyses were performed using the SPSS 12.0 for
Windows. Values are expressed as mean ± SD or
median. Statistical analysis was performed by using
the Mann-Whitney test and the Kruskal-Wallis oneway analysis of variance on ranks. A receiver
operating characteristic (ROC) curve analysis was
used to calculate specificity and sensitivity. A p value
<0.05 was considered statistically significant.

3. Results
Twenty UC patients (mean age: 36.7 ± 4.7
years; 9 males, 11 females) were included in the
study. The age and gender distribution was similar to
the control group (36 ± 12.00 years; 9 males, 11
females) with high ESR and elevated WBCs (Table
1).We found that serum PCT levels were within
normal ranges in most of the UC patients. UC
patients had slightly higher PCT levels and
significantly higher CRP levels than controls (PCT:
0.107±0.042, p: ns; CRP: 23±5.5, p<0.001). The
difference between PCT levels was insignificant
between active and inactive UC patients (Table 2).
Serum PCT levels were highly correlated with serum
CRP (r:0.43, p<0.01) but not with any other disease
activity parameters in UC. PCT was also not affected
by age or gender. CRP was the best marker to predict
the activity of UC (AUC: 0.88, 95% CI: 0.80-0.95;
p<0.001). PCT cut-off value of 0.05 resulted in 67%
sensitivity and 42% specificity for diagnosis of active
UC (AUC: 0.57, 95% CI: 0.44-0.70, p: ns) (Figure 1).

Table 1. General characteristics of UC patients and controls
UC (n: 20)
Male/Female
9/11
Age (years: mean ± SD)
36.7±4.7
ESR
55.8±29.6
WBCs count
9569.4 ± 2766.7

Controls (n: 20)
11/9
36±12.0
12.6 ± 7.4
5069.2 ± 1456.2

Table 2. Serum PCT and CRP levels in UC and control Groups
PCT (ng/ml)
CRP (mg/dl)
Total UC n (20)
0.10±0.040
23±5.5*
Active UC n (8)
0.07±0.012
29.7±10.1*
Inactive UC n (12)
0.13±0.067
17.9±6.7
Controls n (20)
0.06±0.008
2.9±0.5
*p<0.001, compared to controls. Serum PCT levels were within normal ranges in most of the UC patients. UC
patients had slightly higher PCT levels and significantly higher levels than controls. Serum CRP levels were high in
UC patients and were significantly higher than in controls.
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Figure 1. ROC curve analysis demonstrates that serum CRP is a better marker for activity of UC. Even with
low cut-off values, PCT has low sensitivity and specificity in UC.
discriminate the infectious colitis from IBD.
However, they did not exclude patients in remission
or those receiving immunosuppressive treatments.
The effects of local and systemic steroids on CRP
synthesis is well demonstrated, though their effects
on the synthesis of PCT are not known (19). We can
speculate that steroids might affect PCT level by
changing PCT synthesis or causing occult infections.
Since we included only the recently diagnosed
patients who were not using steroids, our results
solely reflect the disease activity. Our study has some
limitations, since we included only a small group of
newly diagnosed patients admitted to hospital and
they had high disease activity scores. It would be
better to follow up newly diagnosed IBD patients
with serum PCT and CRP levels to demonstrate the
real changes in PCT levels with immunosuppressive
treatments, remission or concomitant infections.
After well-organized long-term follow-up studies,
PCT measurements could be extended to outpatient
IBD clinics.

4. Discussion
Different inflammatory markers are used as
disease activity indexes in IBD (13). Classic and
widely used markers include ESR, white blood cell
count, and CRP (2). PCT is a 116 amino acids protein
mainly produced by C cells of the thyroid gland as a
prohormone of calcitonin (6). The probable other
sites of PCT production during inflammation and
infections are the intestine, monocytes and some
neuroendocrine cells. Plasma level of PCT increases
during bacterial infections and sepsis (14). There are
some data showing that serum PCT level is a useful
marker in many inflammatory disorders. Ammori et
al. (15) showed that plasma concentrations of PCT
appear to reflect the derangement in gut barrier
function in patients with acute pancreatitis. Similarly,
Sarbinowski et al. (16) showed that serum PCT levels
increase significantly after colorectal surgery. Those
findings suggested that inflammatory and infectious
disease of the bowel might increase serum PCT
levels. We found that serum PCT levels were within
normal ranges in most of the UC patients. The
difference between PCT levels was insignificant
between active and inactive UC patients. As with
CRP, PCT response is subtle in UC. Similar to Fagan
et al. (17), we found that serum CRP was still the
best marker of disease activity in UC. Herrlinger et
al. (18) was the first to show the diagnostic value of
PCT in self-limited infectious colitis. They included
UC patients with no sign of infection as a control
group (6). They found that PCT was useful to

5. Conclusion
Although within normal ranges, PCT levels
were not elevated in UC patients compared to
controls. Serum CRP is a reliable marker for disease
activity; however, PCT has no diagnostic value in
determining disease activity in UC. PCT should be
evaluated in further studies as a marker to predict the
IBD-associated infections and complications.
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