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Abstract

Introduction: adipocytokines display avital role in inflammation and metabolism, body metabolism 
changes in inflammatory bowel disease (IBD) and chronic inflammation conceder the pathognomonic of 
this disease, s. leptin and C-Reactive protein (CRP( in patients with active disease either Crohn disease 
or ulcerative colitis. The aim of this descriptive study is to evaluate the serum leptin and CRP level in a 
sample of Iraqi patients with IBD of variable disease activity index. METHOD: serum concentration of 
leptin was studied in 79 patients diagnosed as IBD [41 patients diagnosed as Crohn’s disease (CD) and 
in 38 patients diagnosed as ulcerative colitis (UC)]. The diagnosis based on colonoscopy, CT, MRI, US 
and histopathological examination of mucosa. Serum leptin and CRP was measured by an indirect ELISA. 
Leptin level was compared with CRP and correlated with disease activity. RESULTS: data showed that out 
of 38 patients diagnosed as UC, 10 (26.3%) were in remission, 22 (57.9%) were in moderate activity, and 
6 (15.8%) have severely active disease. On the other hand, out of 41 patients diagnosed as CD, 17 (41.5%) 
were in remission state, 20 (48.8 %) have moderate active disease, and 4 (9.8%) have severely active form. 
Serum leptin in the UC group was significantly associated with disease activity in an inverse pattern (p = 
0.045), while no significant association between action index in patients with Crohn disease and leptin level 
P-value = 0.77. While CPR level have significant association with ulcerative colitis patients P-value = 0.017 
and with Crohn disease P-value = 0.043.Comparing both CRP and leptin level showed significant association 
with UC as an overall effect and those in decrease only (P-value = 0.047, 0.029 correspondingly), while this 
association was only significant as an overall effect for CD group P-value = 0.043. conclusion: a significant 
association between disease activity in UC and CD with serum CRP. Comparing both CRP and leptin level 
showed that there is an overall significant association with both UC and CD, but not useful for defining their 
activity index. 

Keys words: serum leptin, CRP, Iraqi patients, inflammatory bowel disease, Hepatology Teaching Hospital. 

Introduction
Inflammatory bowel disease (IBD) can divided into 

two types Crohn’s disease and ulcerative colitis, it define 
as chronic immune disease inflammatory in nature 
of  gut, incidence of it very universally (1). Unclear 
pathophysiological mechanism but with many studies 
they recommends a multifactorial causes (2), some 
studies connected it with nature of food consumption, 
high energy loss and decrease absorption of food and 
minerals (3). CD with features of weight loss and loss 
of appetite during acute stages of inflammation (4-7). 

Traditionally, management of IBD was mainly depended 
on the presenting symptoms such as abdominal pain, 
bowel habits, and general well-being. Symptomatic 
treatment, however, may not improve long-term results 
or slow disease progression(8). CRP used as substitute 
indicators of endoscopic IBD action, it conceders one 
of many plasma proteins that have significant action 
in serious stage of inflammatory action (9), it created 
in the hepatocytes and also extra-hepatic also been 
established (10,11). CRP half-life is 19 hours and the 
level of it decrease quickly when acute phase end, so 
conceder vital sign of inflammation (12). CRP action 
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independent in physiological and pathological situations 
so CRP produced by liver conceder a single agent so it 
is important factor to diagnosis and  screen CD patients 
(12). Leptin from the Greek word leptos, meaning ‘thin’ 
was first proposed in 1953 that it could be a marker of 
fat tissue regulation(13), later Zhang et al isolated the 
leptin hormone in 1994 (14). It have important function 
to food intake rule, energy spending, and body weight, 
its receptors are expressed in a variety of tissues (15). 
Leptin is considered a multi-task hormone (16), as well 
as an important regulator of inflammation (17). Some 
of its immunological tasks includes increasing the 
synthetic activity and chemotaxis of macrophages and 
monocytes, induces the proliferation, activation and 
maturation of natural killer cells. Besides, leptin has non 
immunological tasks like regulation of food intake and 
digestion, regulation of metabolism, and angiogenesis 
(17,18). So the aim is to assess the serum leptin level in 
association with CRP in a sample of Iraqi patients with 
IBD of variable disease activity index referred to The 
Gastroenterology & Hepatology Teaching Hospital/
Baghdad.

Methods
Out of 88 patients diagnosed with IBD, referred to the 

GIT and Hepatology Hospital/Medical City at Baghdad 
from December, 2015 to October, 2016, 79 patients 
who fulfill the inclusion criteria were involved in this 
study, 38 with ulcerative colitis, and 41 diagnosed as a 
Crohn’s disease. Exclusion criteria: (Patients diagnosed 
with diseases that may affect the serum leptin level 
such as liver cirrhosis, emaciated patients, malignant 
diseases or patients on chemotherapy or radiotherapy 
(18), Diabetes mellitus on insulin therapy as insulin use 
may increase leptin level (19), Obese patients (BMI more 
than 30) (18), Lack of participant agreement and patients 
who did total colectomy). All patients were interviewed, 
clinical history, and proper examination was done. The 
diagnosis based on colonoscopy, CT, MRI, US and 
histopathological examination of mucosa. Patients with 
UC were separated into three clusters conferring to 
their disease action and by referring to ulcerative colitis 
disease activity score (UCDA Index)  (20):  (remission 
and mild disease: UCDA Index ≤ 4, moderate disease: 
UCDA Index 4-10, severe disease: UCDA Index > 10). 

Regarding CD, assessment of action of disease by use 
(CDAI) Crohn’s Disease Activity Index (21). Patients 
were categorized into three collections: remission and 
mild disease < 220 points, moderate 220- 450, severe > 
450. Fasting serum leptin were collected from subjects 
at morning. Centrifuged of blood for 10 mins and then 
accumulate and serum tasters were directly cold at – 48 
c. Various methods for the estimation of body fat are 
available such as calculation of body mass index (weight 
(kg) divided by the square of height (m)) (BMI). So, 
the reference range of serum leptin differ from patient 
to other depending on the BMI, gender, and age group, 
for this reason patients divided (according to their leptin 
level) into three groups: (high leptin level, normal leptin 
level and low leptin level). Statistical analysis: t-test, 
for variances between the mean of 2 groups ( normal 
distribution), Mann W. test for variances between the 
mean of 2 groups ( skewed  distribution), more than 2 
group used K. W. test (skewed  distribution). Binary 
logistic regression analysis used to calculate the odd 
ratio (OR). All data analysed by SPSS 22, P- value 
consider significant when less than 0.05.

Results
Patients with UC had significantly higher BMI 

compared to CD, gender also had significantly difference 
between UC and CD, in which female to male ratio 
was 1.9:1 in UC and 0.64:1 in CD, serum leptin was 
significantly higher in UC compared to CD.

There was no significant difference in the 
distribution of disease activity index and type of IBD 
as illustrated in table 1. In UC disease activity index 
significantly associated with serum leptin, in which 
as the disease activity increase serum leptin decrease 
(inverse association), while in CD no such association 
was observed as illustrated in table 1. In patients with 
UC patients with remission had significantly lower 
serum CRP compared to both disease activity (moderate, 
severe) and in patients they had CD patients with 
remission had significantly lower CRP value compared 
to moderate and severe disease activity as illustrated in  
table 1.
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Table 1 : distribution of disease action index in IBD

Crohn’s disease Ulcerative colitis
P value

Number Percent Number Percent

Remission 17 41.5% 10 26.3%

0.333Moderate 20 48.8% 22 57.9%

Severe 4 9.8% 6 15.8%

Leptin level
Ulcerative colitis Crohn’s disease

Remission Moderate Severe P value Remission Moderate Severe P value

Low
0 1 3

0.045a

1 3 1

0.773

0.0% 4.5% 50.0% 5.9% 15.0% 25.0%

Normal
3 10 2 10 8 2

30.0% 45.5% 33.3% 58.8% 40.0% 50.0%

High
7 11 1 6 9 1

70.0% 50.0% 16.7% 35.3% 45.0% 25.0%

Median (IQR) 20.2 (12.9 – 25.7) 12.6 (5.6 – 
23.4)

3.8 (1.2 – 
17.8) 0.057a 3.6 (1.7 – 8.5) 5.0 (2.2 – 

15.6)
1.1 (0.7 – 
3.3) 0.134

Leptin level
Ulcerative colitis Crohn’s disease

Remission Moderate Severe P value Remission Moderate Severe P value

Median 
(IQR)

0.49 (0.27-
0.80)

1.22 (0.38-
1.83)

4.98 (2.4-
7.3) 0.017 0.25 (0.15-

2.04)
1.09 (0.22-
7.1)

1.06 (0.53-
7.81) 0.043

P- value < 0.05 ( significant).

Significant association between leptin and CRP in individual with UC, in subset analysis in which we divide 
UC into 3 groups (remission, moderate and severe disease activity), only in the patients with remission there was 
significant direct linear relationship between CRP and leptin, while in the other group no relationship was observed 
as illustrated fig. (1, 2).
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Figure 1: correlation between CRP and leptin in patients with UC (serum leptin was transformed using logarithmic scale) 

Figure 2: correlation between CRP and leptin in UC for patients with remission

Overall there was significant (direct) logistic relationship between CRP and serum leptin (see figure 3), in each 
of the subgroups (remission, moderate and severe), no significant association between CRP and leptin in patients 
with CD.
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Figure 3: correlation between CRP and leptin in patients with CD (serum leptin was transformed using logistic scale).

Discussion
Causes of IBD is blurred most studies showed the 

disease developed as genetic basis or due to immune 
response to food allergens and bacteria that casing 
agitated intestine (22). The average age of patients they 
had IBD was 30 years old. UC can occur at any age, 
although diagnosis before the age of five years or after 
75 years is uncommon. The peak incidence of UC occurs 
in the second and third decades of life (23). Another 
studies show the median age was 30 years also (24). 
Data reveled that there is a significant variance between 
patients with UC and CD by fact of gender, in which 
female to male ratio was 0.64:1 in CD and 1.9:1 in UC. 
many studies showed that female with less risk to have 
Crohn’s disease, so female to male ratio was 1:3, 1:1. 
Our data reveled that patients with UC had significantly 
higher BMI compared to CD, this might be illustrated 
by the reduced dietary intake and malabsorption which 
was more severe in patients with CD. According to a 
large Chinese research done by Jie Dong et al (25)  in 
which 1442 patients diagnosed with IBD were involved, 
results showed that CD patients had significantly lower 
BMI compared to controls  (95% CI-2.77 to -1.00, P< 
0.001), while no obvious difference was observed in UC 
patients. Our data reveled that serum leptin level was 
significantly upper in those patients with UC likened 
with CD patients, this may be due to the higher number 
of female patients with UC, since females have higher fat 
mass than males, which might the cause of this significant 
increase in leptin level. In patients with UC patients with 
remission had significantly lower serum CRP compared 
to both moderate and severe disease activity and in 
patients with CD with remission had significantly lower 
CRP value compared to moderate and severe disease 

activity, many past studies showed that CD had higher 
CRP level than UC patient, and high level of IL-6 
(26). In our study, results showed that the relationship 
between disease activity and leptin level in UC group 
was an inverse relationship, in which when the activity 
of the disease increase, serum leptin level decrease, On 
the other hand, there was no significant relationship 
between leptin level and CD activity index, Studies 
assessing serum leptin levels in IBD activity showed 
controversial results (27). In a study by Karmiris et al (18), 
serum leptin levels ( s. leptin level in UC 10.6±2.0 ng/
mL and in CD was 12.5±2.6 ng/mL) were significantly 
decreased in UC patients compared to CD patients these 
results were nearly comparable with our study’s results. 
In our study we compared the level of serum leptin with 
that of CRP in both UC and CD. Significant association 
between leptin and CRP in individual with UC. Results 
showed that only in the patients with remission there 
was significant direct linear relationship between CRP 
and leptin, while in the other group no relationship was 
observed (22). , there  was significant (direct) logistic 
relationship between CRP and serum leptin, while in 
each of the subgroups (remission, moderate and severe) 
there was no significant relationship observed between 
CRP and leptin. there was non-significant relationship, 
while there was a significant one when we add CRP 
parameter. This means that the effect of CRP was 
stronger than that of serum leptin in CD patients. On 
the other hand the effect of leptin may be become more 
obvious when after adding the CRP effect as another 
variable, up to the date this study was established, we 
did not find other previous studies comparing the level 
of both serum leptin with that of CRP, so this study is an 
original one. 
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Conclusion
There is a significant correlation between disease 

activity in UC and CD with serum CRP. Comparing 
both CRP and leptin level showed that there is an overall 
significant association with both UC and CD, but not 
useful for defining their activity index.
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