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ABSTRACT 
This study aimed to assess the utility of estimation of plasma Procalcitonin (PCT) and 
serum interleukin-6 (IL-6) and C-reactive protein (CRP), as early (within 24 h after 
surgery) predictors of postoperative septic complications in patients who underwent 
elective colonic resection for malignant disease. The study included 40 patients and 
10 healthy subjects as controls for the preoperative values. Patients were observed at 
ICU for their first 5 postoperative days for the development of systemic inflammatory 
response syndrome (SIRS), sepsis, severe sepsis or septic shock that were defined 
according to Bone's criteria. Patients were allocated into 3 groups on the basis of 
signs of sepsis: Group A (No SIRS/Sepsis), Group B (SIRS) and Group C (Sepsis) 
group. Blood samples were obtained the day before surgery (Day-0) and at the 
morning of the first postoperative day (Day-1) for estimation of serum CRP and IL-6 
and plasma PCT. Eight patients developed SIRS and 9 patients progressed to sepsis 
with a total morbidity rate of 42.5%. One patient developed septic shock and died 
with a mortality rate of 2.5%. Day-0 serum CRP and plasma PCT showed non-
significant difference, while Day-0 serum IL-6 was significantly higher compared to 
control levels. However, Day-1 levels of the three parameters were significantly 
higher compared to their Day-0 levels. Day-1 serum levels of CRP showed non-
significant difference between the three study groups; however, Day-1 serum IL-6 
was non-significantly higher in group B but was significantly higher in group C 
compared to its levels in group A with a non-significant increase in group C 
compared to group B . Day-1 plasma levels of PCT were significantly higher in 
groups B and C compared to its levels in group A with a significant increase in group 
C compared to group B. There was a positive significant correlation between the 
frequency of occurrence of SIRS and/or septic complication with levels of serum IL-6 
and of plasma PCT, while the correlation was positive non-significant with serum 
CRP levels and ROC curve analysis showed that plasma PCT levels were highly 
specific (AUC=0.928), followed by serum levels of IL-6 (AUC=0.763) and serum 
CRP was the least specific parameter (AUC=0.498). It could be concluded that PCT 
can be used as a reliable diagnostic parameter to detect and to monitor infectious 
complications in the postoperative period after colonic surgery and can be detected 
before the occurrence of clinical infection, especially in patients suspected to be at 
higher risk for development of SIRS or septic complications. 
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INTRODUCTION 
 

Procalcitonin, the precursor 
molecule of calcitonin, is a 116–
amino acid, 13 kDa peptide that is 
devoid of known hormonal activity. 
PCT is produced by the C-cells of the 
thyroid gland and normally all PCT is 
intracellularly cleaved into calcitonin, 
katacalcin, and an N-terminal residue 
and none is released into the blood 
stream(1). Serum PCT levels increase 
dramatically and quickly after a single 
endotoxin injection. This type of 
response to a bacterial stimulus makes 
PCT a potentially sensitive marker for 
severe bacterial infection(2). 

In humans, serum levels of PCT 
are very low in healthy individuals, 
however, its serum levels rise during 

bacterial infections but not during 
viral infections or inflammatory 

reactions of noninfectious origin(3). In 
pulmonary injury and pulmonary 
infection, the circulating 
concentrations of procalcitonin and 
other calcitonin precursors increase 
rapidly, probably in response to 
sepsis-related cytokine release from 
pulmonary neuroendocrine cells of the 

bronchial epithelium and/or 
mononuclear cells(4). However, the 
exact origin of PCT during sepsis is 
uncertain; it is probably produced by 
extra-thyroid tissues as evidenced by 
the observation that patients who have 
previously undergone total 
thyroidectomy still produce high 
levels of PCT during severe 
infection(5). 

Anastomotic leak and 
intraabdominal sepsis is a serious 
complication following colorectal 
surgery. Anastomotic leak can be so 
devastating that it creates obvious 

signs of peritonitis that requires an 
emergency laparotomy; but some 
cases of anastomotic leak can produce 
no ill effects and are only detected by 
radiological studies or direct digital 
examination and require observation 
only. However in the middle ground 
there are patients who suffer serious 
intraabdominal sepsis and yet the 
clinical symptoms and signs may be 
confusing or misleading, particularly 
in the elderly or immunosuppressed(6). 
Typically clinical features of 
anastomotic leak appear around day 5 
postoperatively when ischemia of the 
bowel ends at the anastomosis leads to 
tissue necrosis, which allows a 
perforation to occur. At this time, 
abdominal signs can be minimal 
although distention and at least mild 
tenderness are common(7). 

Despite the therapeutic advances, 
both medical and surgical, have 
improved early postoperative 
outcome; certain patients remain at 
high risk of infection and the 
morbidity and mortality. During the 
postoperative period sepsis can be 
difficult to distinguish from other non-
infectious situations, such as 
postoperative systemic inflammatory 
response syndrome, related to surgical 
trauma. SIRS can be self-limiting or 
may progress to severe sepsis or septic 
shock(8). 

It is therefore imperative that 
early diagnosis and treatment of septic 
patients may greatly improve 
outcome. Considering the difficulties 
in diagnosis of infection and 
identification of postoperative patients 
at high risk of dying early after 
intensive care unit (ICU) admission, 
an early sensitive and specific marker 
for SIRS or infection would be of 
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interest and may help in determining 
therapeutic interventions or further 
diagnostic procedures that could have 
an impact on patients' outcome(9). 

Thus, this study aimed to assess 
the utility of estimation of plasma 
PCT and serum IL-6 and CRP, as 
useful early (within 24 h after surgery) 
predictors of postoperative septic 
complications in patients who 
underwent elective colonic resection 
for malignant disease. 
 

PATIENTS & METHODS 
 

This prospective study was 
conducted in General Surgery, 
Anesthesia at Benha University 
Hospital and Medical Biochemistry 
Department, Faculty of Medicine, 
Benha University. After obtaining the 
informed patients' consent, 40 
consecutive patients assigned to 
undergo elective colonic resection for 
malignant diseases were enrolled in 
the study. Preoperative assessment 
included physical examination and 
colon evaluation, including 
colonoscopy and biopsy taking for 
histopathological grading.  

The preoperative exclusion 
factors were: age <18 yr, advanced 
local or metastatic disease, acute 
bowel obstruction or perforation from 
cancer, and severe medical illness. 
Inflammatory bowel disease, familial 
polyposis, pregnancy, or concurrent or 
previous malignant tumor, 
preoperative anti-inflammatory drugs, 

preoperative infection or treatment 
with corticosteroids and 
immunosuppressive illness other than 
neoplasm also precluded enrollment. 
The study also included 10 healthy 
subjects with cross-matched age and 

sex used as controls for the 
preoperative values.  

All surgeries were performed 
under general endotracheal anesthesia; 
during the intra- and postoperative 
period standard monitoring for all 

patients was conducted. All patients 

received 3rd generation cephalosporin 
as antibiotic prophylaxis after 
induction of anesthesia and was 
continued postoperatively to guard 
against development of infection. 
Fluid therapy was adjusted to 
maintain urine output of 0.5-1 cc/min 
to assure good tissue perfusion and to 
guard against development of 
pulmonary edema and/or congestive 
heart failure.  

Patients were evaluated daily 
throughout their stay in the ICU for 
the development of SIRS, sepsis, 
severe sepsis or septic shock. The 
definition of these complications was 
dependent on Bone's criteria(10). 
Patients were allocated into 3 groups 
on the basis of signs of sepsis: Group 
A, No SIRS/Sepsis (smooth 
postoperative course without signs of 
SIRS or evidence of sepsis), Group B, 
SIRS group (signs of SIRS or no 
evidence of sepsis) and Group C, 
sepsis group (sepsis or severe sepsis or 
septic shock). 
Methods 
Blood sampling: 

Blood samples were obtained the 
day before surgery (Day-0) and on the 
morning of the first postoperative day 
(Day-1). Collected blood samples 
were divided into two parts one in 
EDTA containing tube and the other 
was allowed to clot then serum was 
separated by centrifugation at 3000 
rotation per minute for 10 min. Serum 
was separated, divided into 2 parts: the 
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first for determination of serum level 
of CRP and the second part was 
placed in pyrogen-free Eppendorf 
tubes and stored at -80°C until assayed 
(within one month). 
Investigations 
1- Serum CRP level was estimated 

using a turbidimetric method(11). 
2- Serum IL-6 was measured with an 

ELISA kit from Pelikine™ Inc., 
Concord, USA(12). 

3- EDTA-plasma specimens were used 
for estimation of PCT by a 
competitive radio-immnnoassay 
method, 5 ml blood samples were 
collected using chilled syringes and 
were transferred into polypropylene 
tubes containing EDTA (1 mg/ml of 
blood) and Aprotinin (a proteinase 
inhibitor used to preserve the small 
peptide in the sample (500 KIU/ml 
of blood) at 0ºC. Blood was 
centrifuged at 1600 g for 15 
minutes at 0ºC. Plasma was 
separated and stored at -80ºC till 
time of analysis. Extraction 
procedure was performed using 
SEP-COLUMN and 1% 
trifluroacetic acid (TFA, HPLC 
Grade) in distilled water, and 60% 
acetonitrile (HPLC Grade) in 1% 
TFA in distilled water. The upper 
limit of normal was 0.5 ng(13). 

Statistical analysis  
Obtained data were presented as 

mean±SE, ranges, numbers and ratios. 
Results were analyzed using paired t-
test and Chi-square test.  Possible 
relationships were investigated using 
Pearson linear regression. Sensitivity 
& specificity of CRP, IL-6 and PCT 
as predictors for development of SIRS 
and/or sepsis were evaluated using the 
receiver operating characteristic 
(ROC) curve analysis judged by the 

area under the curve (AUC). 
Statistical analysis was conducted 
using the SPSS (Version 10, 2002) for 
Windows statistical package. P value 
<0.05 was considered statistically 
significant. 
  

RESULTS 
  

The study included 40 patients; 
18 males and 22 females with a mean 
age of 56.6±8; range: 46-78 years and 
10 controls; 5 males and 5 females 
with a mean age of 52.2±5.9; range: 
43-62. There was a non-significant 
difference between patients and 
controls as regards age and sex 
distribution. There were 14 right 
(35%), 9 left (22.5%) and 7 transverse 
(17.5%) colonic lesions and 10 lesions 
(25%) in the rectosigmoid colon. 
Preoperative histopathological 
examination of colonoscopic biopsy 
detected 30 typical adenocarcinomas 
and 10 mucinous adenocarcinoma 
(Table 1). 

All patients passed smooth 
intraoperative course with no 
intraoperative complications and were 
admitted to post-anesthetic recovery 
room for follow-up for development 
of SIRS or sepsis for 5 days; 22 
patients passed smooth postoperative 
course without the development of 
SIRS or sepsis and included in group 
A and discharged off the recovery 
room on the 5th postoperative day to 
complete their follow-up at surgical 
ward. Eight patients developed SIRS 
manifested clinically as fever 
approaching 39°C associated with 
tachycardia and tachypenia, no patient 
required mechanical ventilation; 3 of 
these patients had wound infection 
that required drainage in only one, 
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another 3 patients had mild upper 
respiratory tract infection and 2 
patients had thrombophlebitis, (Group 
B). 

Sepsis was reported in 10 patients 
(Group C); 6 patients had fever, 
tachycardia and tachypenia, 2 patients 
had severe wound infection that 
required wound drainage and frequent 
local dressings, 2 had chest infection 
but did not require mechanical 
ventilation and 2 patients had pyelitis 
associated with bacteruria. Three 
patients developed severe sepsis; one 
had wound dehiscence and required 
local management to be prepared for 
re-admission to the theater for wound 
debridement and application of 
secondary sutures, but in the other 2 
patients, CT examination detected 
localized pelvic peritonitis that was 
managed conservatively in one and 
the other had anastomotic line 
dehiscence and localized peritonitis 
and was re-admitted to the theater for 
drainage and creation of palliative 
proximal colostomy. One patient 
developed septic shock secondary to 
development of pneumonia and 
required mechanical ventilation but 
unfortunately developed acute renal 
failure on the 6th postoperative day 
and died on the 8th postoperative day, 
(Table 2). Thus, 8 patients developed 
SIRS and 9 patients progressed to 
sepsis with a total morbidity rate of 
42.5%. One patient developed septic 
shock and died with a mortality rate of 
2.5%,  

Preoperative (Day-0) serum CRP 
and plasma PCT showed non-
significant difference (P1>0.05), while 
preoperative serum IL-6 was 
significantly higher (P1<0.01) 
compared to control levels. On the 

other hand, Day-1 levels of the three 
parameters were significantly higher 
compared to their Day-0 levels, 
(P2<0.001, =0.006 & =0.001, for the 
three parameters, respectively). Day-1 
serum levels of CRP were 
significantly higher in the three 
groups (P2<0.001, =0.002 & =0.005, 
respectively) compared to their Day-0 
levels with a non-significant inter-
group difference between Day-1 
serum CRP levels, (P3 & P4>0.05). 
Day-1 serum levels of IL-6 were 
significantly higher in the three 
groups (P2=0.01 in groups A &B and 
=0.004 in group C) compared to their 
Day-0 levels; however, Day-1 serum 
IL-6 was non-significantly (P3>0.05) 
higher in group B but was 
significantly (P3<0.05)higher in group 
C compared to its levels in group A 
with a non-significant increase of 
Day-1 serum IL-6 levels in group C 
compared to group B, (P4>0.05). 
Moreover, Day-1 plasma levels of 
PCT were significantly higher in the 
three groups (P2=0.001, 0.019 & 
0.003 in the three groups, 
respectively) compared to their Day-0 
levels; also, Day-1 plasma PCT levels 
were significantly higher in groups B 
and C, (P3=0.003 & <0.001, 
respectively) compared to its levels in 
group A with a significant increase of 
Day-1 plasma PCT levels in group C 
compared to group B, (P4=0.01), 
(Table 3, Fig 1-3). 

There was a positive significant 
correlation between the frequency of 
occurrence of SIRS and levels of 
serum IL-6 (r=0.379, p=0.016) and of 
plasma PCT (r=0.618, p<0.001). 
Moreover, there was a positive 
significant correlation between the 
frequency of occurrence of septic 
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complication and the levels of serum 
IL-6 (r=0.466, p=0.002) and of 
plasma PCT, (r=0.651, p<0.001). 
However, serum CRP showed a 
positive non-significant correlation 
with the frequency of occurrence of 
either SIRS (r=0.107, p>0.05) or 
sepsis, (r=0.182, p>0.05), (Table 4). 

Analysis of the estimated levels 
of the three parameters using ROC 
curve analysis to determine their 
specificity and sensitivity when 
estimated on Day-1 after surgery for 

the prediction of the occurrence of 
SIRS or septic complications within 
the immediate postoperative period 
showed that plasma PCT levels were 
highly specific with AUC=0.928 and 
0.930 for SIRS and sepsis, 
respectively, followed by serum levels 
of IL-6 with AUC=0.763 and 0.777, 
respectively and serum CRP was the 
least specific parameter with 
AUC=0.498 and 0.533, respectively, 
(Table 5, Fig. 4&5). 

 
 

 
Table (1): Patients' distribution according to site and histopathological type of 
colonic lesion 

Site of lesion Right colon 14 (35%) 
Left colon 9 (22.5%) 
Transverse colon 7 (17.5%) 
Rectosigmoid colon 10 (25%) 

Histopathology Typical adenocarcinoma 30 (75%) 
Mucinous adenocarcinoma 10 (25%) 

Data are presented as number and percentages in parenthesis 
 

 
 
Table (2): Immediate postoperative data 
Variable Number (%) 
No SIRS or sepsis (Group A) 22 (55%) 
SIRS (Group B) Total 8 (20%) 

Wound infection 3 (7.5%) 
Upper respiratory tract infection 3 (7.5%) 
Thrombophlebitis 2 (5%) 

Sepsis (Group C) Total 10 (25%) 
Severe wound infection 2 (5%) 
Chest infection 2 (5%) 
Pyelitis 2 (5%) 
Wound dehiscence 1 (2.5%) 
Pelvic peritonitis 1 (2.5%) 
Dehiscence of anastomosis & localized peritonitis 1 (2.5%) 
Septic shock 2ry to pneumonia 1 (2.5%) 
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Table (3): Mean±SE of estimated levels of serum CRP and IL-6 and plasma PCT 
Parameter 
Group 

CRP (mg/l) IL-6 (pg/ml) PCT (ng/ml) 
Mean±SE Signific-

ance 
Mean±SE Signific-

ance 
Mean±SE Signific-

ance 
Control 4.4±1.71  11.8±1.6  0.16±0.03  

P
atients 

Total 
(n=40) 

Day-0 5.6±1.91 P1>0.05 59.7±32.2 P1<0.01 0.19±0.06 P1>0.05 
Day-1 59.8±36.5 P2<0.001 224±227 P2=0.006 0.81±0.99 P2=0.001 

Group A 
(n=22) 

Day-0 5.7±1.6 P1>0.05 58.4±32.2 P1<0.01 0.18±0.06 P1>0.05 
Day-1 56.3±29.8 P2<0.001 147±154.7 P2=0.01 0.23±0.09 P2=0.019 

 Group B 
(n=8) 

Day-0 6±2.2 P1>0.05 76.8±33.3 P1<0.001 0.18±0.04 P1>0.05 
Day-1 64.2±36.8 P2=0.002 

P3>0.05 
210±138.2 P2=0.01 

P3>0.05 
0.84±0.39 P2=0.023 

P3=0.003 
Group C 
(n=10) 

Day-0 5.1±2.3 P1>0.05 49.1±28.8 P1<0.01 0.21±0.06 P1>0.05 
Day-1 63.9±50.6 P2=0.005 

P3>0.05 
P4>0.05 

404.8±319 P2=0.004 
P3<0.05 
P4>0.05 

2.04±1.26 P2=0.003 
P3<0.001 
P4=0.01 

P1: significance versus control level       P2: significance versus Day-0 levels 
P3: significance versus Group A level             P4: significance versus Group B 
levels 

 
 
Table (4): Correlation coefficient "r" between the frequency of occurrence of 
SIRS or Sepsis and levels of serum CRP and IL-6 and plasma PCT 
 SIRS Sepsis 

"r" p "r" p 
Serum CRP (mg/l) 0.107 >0.05 0.182 >0.05 
Serum IL-6(pg/ml) 0.379 0.016 0.466 0.002 
Plasma PCT 
(ng/ml) 

0.618 <0.001 0.651 <0.001 

 
 
 

Table (5): Area under curve as a measure of specificity of Day-1 estimated levels 
of serum CRP and IL-6 and plasma PCT as a predictor for occurrence of Day-5 
SIRS or Sepsis 

 
 SIRS Sepsis 
Serum CRP (mg/l) 0.498 0.533 
Serum IL-6(pg/ml) 0.763 0.777 
Plasma PCT 
(ng/ml) 

0.928 0.930 
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Fig. (1): Serum CRP (mg/l) estimated at Day-0 and Day-1 
in patients categorized according to postoperative 

septic complications compared to control levels
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Fig. (4): ROC curve for the specificity of Day-1 estimated levels of serum CRP and 
IL-6 and plasma PCT as a predictor for occurrence of Day-5 SIRS. 
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Fig. (5): ROC curve for the specificity of Day-1 estimated levels of serum CRP and 
IL-6 and plasma PCT as a predictor for occurrence of Day-5 sepsis. 

 
 
 

DISCUSSION 
 

The search for an early molecular 
marker defining patients at risk for 
postoperative infections is of great 
clinical interest because these patients 
may benefit from intensified 
monitoring. Thus, this study aimed to 
assess the utility of PCT, CRP and IL-
6 as early (within 24 h after surgery) 
predictors of postoperative morbidity 
and mortality in patients who 
underwent colon resection and 
anastomosis for malignant disease. 

All patients were admitted to 
post-anesthetic recovery room for 
follow-up for development of SIRS or 
sepsis for 5 days depending on the 

previous study of Wagner & Egger(7) 
who documented the occurrence of 
anastomotic dehiscence around day 5 
postoperatively.  

In the present study one patient 
developed septic shock and died with 
a mortality rate of 2.5%, 8 patients 
developed SIRS and 9 patients 
progressed to sepsis with a total 
morbidity rate of 42.5%. These 
figures go in hand with Testini et al.(6) 
who reported anastomotic leakage in 
6% with a mortality rate of 1% in their 
series of elective colorectal resective 
surgery. Also, Singh et al.(14) who 
reported intraperitoneal sepsis and 
clinical anastomotic dehiscence in 1% 
and 3%, respectively and 
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postoperative mortality rate after 
elective colorectal cancer surgery of 
2%. Moreover, Arch-Ferrer et al.(15) 
reported that surgical morbidity 
occurred in 30% of patients due to 
wound infections in most cases and 
mortality rate was 3.6% with the main 
cause was sepsis. 

Preoperative (Day-0) serum CRP 
and plasma PCT showed non-
significant difference (P1>0.05), while 
preoperative serum IL-6 was 
significantly higher (P1<0.01) 
compared to control levels. Such 
increased preoperative serum IL-6 
levels are in agreement with the 
results of Nikiteas et al.(16) who found 
median preoperative IL-6 levels were 
significantly higher in colorectal 
cancer patients than in normal 
controls. However, Day-1 levels of 
the three parameters were 
significantly higher compared to their 
Day-0 levels, (P2<0.001, =0.006 & 
=0.001, for the three parameters, 
respectively). These findings are in 
agreement with the previous studies 
which evaluated surgical impact on 
cytokine expression and release. Biffl 
et al., (17) reported that elective 
surgery induces an increase in 
circulating IL-6 within 1–3 h, which 
may remain elevated for 48–72 h in 
uncomplicated cases as the peak 
concentration of IL-6 significantly 
correlated with the operation length 
and the extent of operative tissue 
trauma. Angele & Faist, (18) and 
Jansen et al.(19) reported an enhanced 
secretion of cytokines at different time 
points after surgery. The increased 
serum levels of CRP, a primary-phase 
reactant, signified that surgical 
procedures are able to activate 
inflammatory responses and the high 

levels of CRP could enhance 
triggering the influx of neutrophils(20) 
that can release high amounts of IL-6 
in response to tissue trauma(21). 

Day-1 serum levels of CRP 
showed non-significant difference 
between the three study groups; 
however, Day-1 serum IL-6 was non-
significantly (P3>0.05) higher in 
group B but was significantly 
(P3<0.05) higher in group C compared 
to its levels in group A with a non-
significant increase in group C 
compared to group B (P4>0.05). On 
the other hand, Day-1 plasma levels of 
PCT were significantly higher in 
groups B and C, (P3=0.003 & <0.001, 
respectively) compared to its levels in 
group A with a significant increase in 
group C compared to group B, 
(P4=0.01). 

These findings agreed with 
Mokart et al.(22) who reported that on 
day 1 after major surgery, PCT and 
IL-6 levels were significantly higher 
in patients who developed 
postoperative septic complications 
compared to patients free of sepsis but 
CRP levels were similar. Also, 
Miyaoka et al.(23) found that IL-6 
levels were raised 1 day 
postoperatively and were higher in the 
SIRS-matched group compared with 
the non-SIRS-matched group. Falcoz 
et al.(24) found mean value of PCT 
levels estimated on Day-1 after 
surgery were significantly higher in 
patients with postoperative infection 
than in those with no postoperative 
infection. Macrina et al., (25) found 
that serum PCT concentration, one 
day after coronary artery bypass 
surgery, increased compared with 
baseline with the increase in serum 
PCT concentration being significantly 
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greater in patients with a complicated 
than in patients with uncomplicated 
postoperative course, while CRP 
levels were increased significantly 
compared with baseline in both 
groups with insignificant difference 
between both groups.  

Moreover, Sarbinowski et al.(26) 
reported that during the early 
postoperative period after 
uncomplicated elective major 
resection of the large bowel or rectum, 
SIRS was reflected by the increase in 
plasma PCT while IL-6, CRP and 
WBC increased to the same extend in 
both the SIRS and the non-SIRS 
group of patients. Bianchi et al.(27) 
found significant differences in PCT 
concentrations between patients 
categorized according to the presence 
or absence of postoperative 
complications and reported an inverse 
correlation between PCT levels and 
patient outcome. 

In support of the obtained results, 
there was a positive significant 
correlation between the frequency of 
occurrence of SIRS and/or septic 
complication with levels of serum IL-
6 and of plasma PCT, while the 
correlation was positive non-
significant with serum CRP levels and 
ROC curve analysis showed that 
plasma PCT levels were highly 
specific (AUC=0.928), followed by 
serum levels of IL-6 (AUC=0.763) 
and serum CRP was the least specific 
parameter (AUC=0.498). These 
findings go in hand with Mitaka(28) 
who reported that the diagnostic 
capacity of PCT is superior to that of 
CRP due to the close correlation 
between PCT levels and the severity 
of sepsis and outcome. Also, Aikawa 
et al.(29) found  PCT, endotoxin, IL-6, 

and CRP concentrations were 
significantly higher in patients with 
bacterial infectious disease than in 
those with nonbacterial infectious 
disease but the areas under the ROC 
curve were 0.84 for PCT, 0.60 for 
endotoxin, 0.77 for IL-6, and 0.78 for 
CRP for differentiation between both 
groups. Also, Arkader et al., (30) found 
that PCT is able to differentiate 
between SIRS and sepsis while CRP 
is not with an area under the ROC 
curve was 0.99 for PCT and 0.54 for 
CRP. 

It could be concluded that PCT 
can be used as a reliable diagnostic 
parameter to detect and to monitor 
infectious complications in the 
postoperative period after colonic 
resective surgery and can be detected 
before the occurrence of clinical 
infection, especially in patients 
suspected to be at higher risk for 
development of SIRS or septic 
complications 
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استخدام البروكالسيتونين كمؤشر مبكر لحدوث المضاعفات االلتهابية 

سى -و البروتين ٦-دراسة مقارنـة باألنترلوكين: التسمميـة بعد جراحِة القولونِ 
  التفاعلى

  
  **، حمدى عليوة*محاسن عبد الستـار، فـؤاد الدبيكـى، مسعد عودة، محمود الجمل

  **، التخدير والرعاية المركزة*لجراحـة العامـةأقسـام الكيميـاء الحيويــة الطبيـة، ا
  جامعـة بنهـا  -كليـة الطب

   
- والبروتين ٦-هذه الدراسـة لتقييم استخدام قياس معدل البروكالسيتونين فى البالزمـا واألنترلوكين أجريت

ابيــة التسمميـة لحدوث المضاعفات األلته) ساعة عقب الجراحـة ٢٤خالل (سـى التفاعلى كمؤشرات توقعيـة مبكرة 
  .بعد استئصال األورام الخبيثـة بالقولون

كمجموعة ضابطة لمقارنة المعدالت المقيسة قبل (أشخاص اصحـاء  ١٠مريضـا و ٤٠شملت الدراسة 
أيام تحسبا لحدوث متالزمِة الَردِّ  ٥تمت متابعة ما بعد الجراحة فى حجرة الرعاية المركزة لمدة ). اجراء الجراحــة

تم . يِة الشاملِة، أو مضاعفات التهابيــة تسمميـة أو صدمة تسمميـة والتي عّرفت طبقًا لمعاييِر بونزالتحريض
مجموعاِت على أساس إشاراِت ودرجة حدوث األلتهاب وتم الحصول على عينات الدّم فى  ٣تقسييم المرضى إلى 

  .اليوم السابق للجراحة وفي صباِح اليوِم األول بعد الجراحةِ 
تالزمِة الَردِّ التحريضيِة الشاملِة لثمانية مرضى، التهـاب تسممى لتسعـة مرضى وتوفى مريضـا حدثت م

  %.٢.٥ومعدل الوفيات % ٤٢.٥واحدا اثر اصابته بصدمة تسمميـة، وكان معدل حدوث المضاعفات المرضية 
ـى التفاعلى بمصل الدم قبل اجراء س-لم يختلف مستوى البروكالسيتونين ببالزما الدم ومستوى البروتين

. بمصل الدم بفارق ذو داللة احصائية مقارنة بالمجموعة الضابطة ٦- الجراحة، بينما ارتفع معدل األنترلوكين
بينما أرتفعت مستويات المؤشرات الثالث بعد اجراء الجراحة بفارق ذو داللة احصائية مقارنة بما قبل اجراء 
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بفارق ذو داللة احصائية فى مرضى  ٦-ل من البروكالسيتونين واألنترلوكينوقد أرتفع مستوى ك. الجراحة
وكان الفارق ذو داللة احصائية بالنسبة للبروكالسيتونين ) أ(مقارنة بمستواهما فى المجموعة ) ج(المجموعة 

وعة مقارنة بمستواهما فى المجم) ج(فى مرضى المجموعة  ٦- وليس ذو داللة احصائية بالنسبة لألنترلوكين
سـى التفاعلى بين مجموعات المرضى - ، هذا ولم يكن هناك فارق ذو داللة احصائية فى مستوى البروتين)ب(

  .الثالث
وجد ارتباط ذو داللة احصائية بين تردِد حدوِث متالزمِة الَردِّ التحريضيِة الشاملِة، أو المضاعفات 

بمصِل الدم وبتحليل المنحنى المستلِم  ٦- الدم واألنترلوكين االلتهابيــة التسمميـة ومستويات البروكالسيتونين ببالزما
وجد مستوى البروكالسيتونين ببالزما الدم تمتع بخصوصيـة عاليـة فى التوقع بحدوث متالزمِة الَردِّ التحريضيِة 

وى بمصل الدم أقل خصوصيـة وكان مست ٦- الشاملِة، أو مضاعفات التهابيــة تسمميـة وكان مستوى األنترلوكين
سـى التفاعلى بمصل الدم األقل فى الخصوصيـة للتوقع بحدوث متالزمِة الَردِّ التحريضيِة الشاملِة، أو -البروتين

  .مضاعفات التهابيــة تسمميـة
تشخيصي مبكر موثوق به إلكِتشاف  يمكن استنتاج أن معدل البروكالسيتونين ببالزما الدم يعتبر مؤشر

أللتهابيــة التسمميـة بعد استئصال األورام الخبيثـة بالقولون خاصة فى المرضى ولُمَراَقَبة حدوث المضاعفات ا
  .األكثر عرضه لحدوثهـا

 


