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ABSTRACT
Background: Interlukin-27(IL-27) can exert both pro-inflamatory and anti-inflamatory effects,IL-27 
increase in T1D, Carotid intima-media thickness (CIMT) has been known as a criterion of generalized 
atherosclerosis and a marker of CVD progression in many studies.CIMT and T1D, still remains to be 
established.
Aim: to assess the relation between IL-27 level and left ventricular dimension and CIMT among Type 1 
Diabetic Patients.
Subjects and Methods: at Department of Pediatrics, Diabetes Outpatient and Echocardiography 
Cardiology Unit of Pediatrics Department, Zagazig university hospitals, we conducted this case-control 
study was carried on 30 children diagnosed with T1D and 30 healthy age- and sex-matched children that 
were selected as non-diabetic group (controls).Serum IL-27,lipidmeasurements in addition to
echocardiography andCarotid intima-media thickness were assessed.
Results:IL-27 significantly increase in T1D There is significant higher value of carotid intima-media 
thickness of good and bad control type 1 diabetic children compared to healthy children. There is 
significant positive relation between carotid intima media thickness, weight, height and WBCs of good 
control type1 diabetic children.There is significant positive relation between carotid intima media 
thickness and WBCs, LDL and LVM of healthy control children. There is no significant relation between 
serum interleukin 27 and presence of cardiovascular complication or carotid intima-media thickness of 
type1 diabetic children. 
Conclusion: IL-27 increase in T1D, CIMT is a safe and convenient measurement, which may be helpful 
in predicting an increased risk of future cardiovascular disease in children with type 1 diabetes. There is 
no significant relation between serum interleukin 27 and presence of cardiovascular complication of type I 
diabetic children. Serum Interleukin 27 was poor marker to detect cardiac complication and Carotid 
intima-media thickness of type1 diabetic children.

Keywords:Interleukin 27, Carotid intima-media thickness, Cardiovascular, Type 1 Diabetes Mellitus.

INTRODUCTION
Children with diabetes mellitus (DM) are considered as high-risk patients and need special attention. 

Cardiovascular diseases (CVD) are the leading cause of morbidity and mortality in patients with DM. 
Individuals with diabetes have two-fold to four-fold increased risk of developing atherosclerotic disease. 
Type 1 diabetes (T1D) is an important risk factor for CVD. T1D deserves more importance as it tends to 
affect younger age groups, and as a result, for longer period of time (1).

The accelerated atherosclerosis and early development of CVD complications observed in diabetic 
patients have a multifactorial background and are still insufficiently understood. There is a significantly 
higher risk of coronary heart disease (CHD) associated with diabetes in female more than male, especially in 
T1D (2). 

Poor glycemic control is the major risk factor for diabetes micro- and macrovascular complications, 
even with no other ones and independently from them. High HbA1c levels are significantly associated with 
an increased risk of heart failure and CVD mortality. Moreover, among blood lipid abnormalities, high and 
low-density lipoprotein cholesterol (HDL-C and LDL-C) is a strong predictor of CVD in both non-diabetic 
and T1DM young children and adults (3).  Also, hypertension has a greater impact on CVD in diabetic than 
in non diabetic patients and blood pressure control is effective in decreasing cardiovascular morbidity and 
mortality in diabetes. In addition, systolic blood pressure and adiposity were consistent significant 
determinants of intima-media thickness (IMT), an established surrogate marker for subclinical 
atherosclerosis in patients with T1D (4).



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V14I2.225 ISSN: 1308-5581 Vol 14, Issue 02, 2022

2407

Carotid intima-media thickness (CIMT) has been known as a criterion of generalized atherosclerosis 
and a marker of CVD progression in many studies. Apart from invasive imaging techniques for the 
assessment of patients with T1D such as coronary angiography, non-invasive procedures including 
echocardiography and ultrasonography have been proven safer, most cost-effective and generally acceptable 
especially for younger age groups (3).

High-resolution ultrasound is a reliable method for detecting early structural and functional 
atherosclerotic changes in the arterial wall. Although diabetic patients have more risk to have peripheral 
atherosclerosis in comparison with control subjects, the association between CIMT and the duration of the 
underlying condition, T1D, still remains to be established (5).Echocardiography is a time-sparing and cost-
effective method that provides accurate and reproducible diagnostic and prognostic information in patients 
with DM. The application of two dimensional, doppler and speckle tracking echocardiography, help us to 
thoroughly interrogate cardiac function in diabetics (6). However, little is known about the evolution of early 
cardiac structural and functional abnormalities in children with T1D, as previous echocardiographic studies 
have shown variable differences in left ventricular (LV) geometry, mass and function.  Interlukin-27 (IL-27) 
can exert both pro-inflammatory and antiinflammatory effects, which is currently being considered in novel 
therapeutic approaches for cardiovascular and autoimmune diseases (7).We aimedto assess the relation 
between IL-27 level and cardiovascular complications and carotid intima-media thickness (CIMT)among 
Type 1 Diabetic Patients.

SUBJECTS AND METHODS
A case-control study was conducted on 30 children diagnosed with T1D and 30 healthy age- and 

sex-matched subjects that were selected as non-diabetic group (controls). Patients are diagnosed as having 
T1D and confirmed according to the criteria of American Diabetes Association (ADA) guideline. The 
patients were recruited from the Department of Pediatrics, Diabetes Outpatient and Echocardiography 
Cardiology Unit of Pediatrics Department, Faculty of Medicine at Zagazig University Pediatric Hospital.
Inclusion Criteria 

The inclusion criteria were as follows:  Children aged from 8 to 16 years; Both gender ;Patients 
diagnosed with having T1D according to the criteria of American Diabetes Association; All included cases 
were under regular treatment with human insulin therapy.  
Exclusion criteria 

T2DM or specific diabetes; Obese children; Patients had hepatic or renal disorders;Any additional 
medication apart from insulin treatment and Patients with known cardiovascular problems, metabolic 
conditions other than diabetes and not consent were excluded from the study. 
B) Control Group: 

Total of 30 healthy age- and sex-matched subjects were selected as nondiabetic group (controls). 
Their age ranged from 7 to 14 years with mean age was 10.2 ± 1.68 years; they were 50 % males and 50 % 
females. Those patients were void of any history of diabetes or cardiovascular disease. 

All participants were subjected to
A. Data Collection

The data were extracted from r the medical records of the children and adolescent with T1D diabetes 
mellitus was diagnosed according to the American Diabetes Association (ADA) criteria which takes into 
consideration typical clinical symptoms of diabetes such as polyurea and polydepsia, usually nonobese with 
no sign of insulin resistance, may present with diabetic ketoacidosis, and requiring insulin from the onset of 
disease and following: random plasma glucose ≥200 mg/dl (>11.1 mmol/l), fasting plasma glucose (FPG) 
≥126 mg/dl (>7.0 mmol/l), or glycated hemoglobin (HBA1C) >6.5%.

According to glycemic control, all diabetic patients were divided into bad and good glycemic control 
groups. According to the American Diabetes Association (ADA) published the target age-specific Hg A1c as 
follow: <6 years, 7.5%-8.5%; from 6 to 12 years, ≤8%; from 13 to18 years, ≤7.5%. Those patients with 
HbA1c above the recommended values for age by the ADA were considered as poor glycemic control group.  
B. History

All patients were subjected to:  Full history taking including: Age, sex, education status, age at onset 
of T1D, and duration of disease; Family history for diabetes; Daily activity.History of medication and details 
of insulin therapy (type, dose, and frequency).Disease presentation and complications.
C. Examination
Thorough clinical examination: with special emphasis on vital data (e.g., body temperature, pulse rate,), to 
assess the blood pressure (systolic and diastolic pressure)  Anthropometric measurements to calculate the 
following: Body weight, height, and BMI = weight in kg/height2 in meters of all enrolled children and 
adolescents.
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All body system examination as heart to examine heart sound and,murmur, Chest to examine sign of 
respiratory distress and auscultate chest for air entry and rhonchi or crepitation, abdominal examination 
tenderness or guardining  and organomegally, CNS examination for tone, motor and reflexes.
D. Echocardiography measurement  

All children underwent transthorasic Echocardiographic examination using GE Vivid 7 equipment 
with a 7s MHz transducer after receiving oral syrup as hypnotic drug (Chloralhydrate) in a dose of 50 mg/kg. 
imaging was performed with the patient in a recumbent or lateral decubitus position. M-mode Echo is a 
standard method for assessment of left ventricular function in the absent of segmental wall motion 
abnormalities, which was the in the present study, and therefore M-mode, 2-dimensional Echocardiography, 
pulsed and continuous wave Doppler and color flow mapping were performed in every patient using the 
standard views as parasternal long axis, short axis, apical four, five chamer and subcostal views to assess all 
valves functions and morphology to detect any congenital heart disease 

Following parameters were measured: 
A) Left ventricular dimensions (LVD): measured from the derived M-mode echocardiography in the 
parasternal long axis view to assess the following parameters: Interventricular septum thickness at end-
diastole [IVSd] (cm);   Interventricular septum thickness at end-systole [IVSs] (cm); Left ventricular internal 
diameter at end-diastole [LVIDd] (cm); Left ventricular internal diameter at end-systole [LVIDs] (cm); Left 
ventricular posterior wall at end-diastole [LVPWd] (cm)  and Left ventricular posterior wall at end-systole 
[LVPWs] (cm) 

B) Left ventricular systolic functions were determined as well through estimation of: Ejection fraction 
(EF%) This method derived from a 2D image is recommended to assess the LV EF. EF (%) = SV / EDV * 
100 

Fractional shortening (FS%) ; FS = * 100%  
C)Left ventricular mass (LVM gm): LVM = 0.8 {1.04[([LVDd + IVSd + PWD]3 – LVDd3)]} + 0.6  

D) Left ventricular mass index (LVMI gm/m2): was calculated by using LVMI calculator: LVMI
calculated using the following equation:(LVMI = LVM/body surface area).Measurements were determined 
with standard techniques in accordance with the recommendations of the American Society 
Echocardiography (ASE). 

Reference Range                  Female                                 Male
Mildly abnormal                  43-95                                    49-115
Moderately abnormal            96-108                                  116-131
Severely abnormal               >122                                     >149

E)Relative wall thickness (RWT): defined as the ratio of LV wall thickness to LVID ((IVS + PWT)/LVID) 
was classified as less than/greater than or equal to 0.41.RWT = IVSd+LVPWd/LVIDd. Reference range of 
RWT is 0.32 to 0.42. Subjects were classified into two groups based upon RWT normal and abnormal.
F) Carotid intima-media thickness (CIMT)  

Carotid artery examined bilaterally using B mode sonography with X5-1MHZ matrix linear 
transducer according to the guideline of the polish ultrasonography society. CIMTs were measured at three 
distinct points in each right and left common carotid artery and the place of measurements were fixed in 
every ultrasound study. The CIMT was defined as the distance from the leading edge of the front echogenic 
line to the second hypoechoic line from the upper layer of the adventia. Reffernce range from 0.25 mm to 1 
mm.If more than 1 mm considered abnormal
G) Biochemical assessment: 

Complete blood count (CBC) was performed on automated cell counter, model XN 330 (Symax, 
Japan).Random blood sugar (RBS) and lipid profile were performed on Roche Cobas 8000 Auto analyzer 
C701 module, by spectrophotometer, using dedicated kit supplied by manufacture (Roche diagnosis, 
Switzerland). Fasting lipid profile was done after 12 hours overnight fast including: (triglycerides (TG), and 
total cholesterol (TC), high-density lipoprotein (HDL), and low-density lipoprotein (LDL).Determination of 
glycosylated hemoglobin (HbA1c) using quantitative colorimetric method glycol hemoglobin in whole blood 
sample; its normal range lies between 4.5 and 6%.HBA1C was performed on Roche Cobas 6000 Auto
analyser, C501 module, by indirect hemagglutinationinhibition, using dedicated reagent according 
manufacture recommendation (Roche diagnostics, Switzerland)
H) Serum IL-27 Measurements:  

The kit uses a double-antibody sandwich enzyme-linked immunosorbent assay (ELISA) to assay the 
level of Human Interleukin 27 (IL-27) in samples.
Statistical analysis

All data were collected, tabulated and statistically analyzed using IBM Corp. Released 2015. IBM 
SPSS Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp.. Quantitative data were expressed 
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as the mean ± SD &median (range), and qualitative data were expressed as number and percentage t test 
was used to compare between   two groups of normally distributed variables.  Mann whitnney u test was 
used to compare between   two groups of non-normally distributed variables. Anova test was used to 
compare between more than two groups of normally distributed variables. Kruskall Wallis test was used to 
compare between more than two groups of non-normally distributed variables. Post Hoc test measure was 
used if significant between more than two groups to define which group isdiffer. Percent of categorical 
variables were compared using Chi-square test. Spearman correlation coefficient was calculated to assess 
relationship between various study variables, all tests were two sided. p-value< 0.05 was considered 
statistically significant, p-value < 0.001 was considered statistically highly significant, p-value ≥ 0.05 was 
considered statistically insignificant. 

RESULTS
There is no statistically difference between type 1 diabetes children   and healthy control  regarding 

to    sex and age (p>0.05).   More than one half   (53.3% )of diabetic cases have positive family history 
with significant difference of control group. Both groups are similar for education and daily 
activity(Table1).Age at   disease onset range from 2 – 12.4 years old with mean 7.3±3.14years old . 
Duration of disease ranged from 1-10 years with mean 3.5±2.5years. Almost type1 diabetic children 
treatment withlong acting insulin with dose range from 10 unit to 72 unit. 46.7% of type1 diabetic children 
good control(Table 2).

There are significant  lower value of  weight, BMI  of type1 diabetic children compared to healthy 
control children   p<0.05.Height shows non-significant difference.There  is  significant  higher value of  
diastolic  blood pressure of type 1 diabetic  children compared to  healthy control  children   p<0.05(Table 
3).

There  are  significant  higher value of  HBA1c, random blood sugar  of  bad control diabetic 
children compared to both  good control diabetic  children , healthy control  children  p<0.05. Also there 
are significant  higher value of  HBA1c, random blood sugar  of  good control diabetic  children compared 
to  healthy control  children  p<0.05.There  are  significant  higher value of  cholesterol level, triglycerides 
level, LDL level of  bad control diabetic children compared to ,healthy control  children  p<0.05. Also 
There  are  significant  higher value of  cholesterol level, triglycerides level, of  good control diabetic  
children compared to  healthy control  children  p<0.05.While there is no significant difference regarding 
HDL between groups(Table 4).

There  are  significant  higher  value of  following echocardiography  measures: LVIDs,  LVIDd,  
LVId, LVIsd, PWD S, PWD D , RWT, LVMI , LVM   both of  bad  and good control diabetic  cchildren 
compared to healthy control  p<0.05. While there is no significant difference regarding EF and FS 
between studied groups(Table 5).

There are significant higher value of serum Interleukin 27 of bad control diabetic children 
compared to both; good  control diabetic   children, healthy children  p<0.05. But There  is no significant  
difference , of  good control diabetes  children and  healthy control  children regarding  serum Interleukin 
27(p>0.05) (Table 6).

There are significant higher value of carotid intima-media thickness of good and bad control type 1 
diabetic children compared to healthy children , P<0.05. There  is  no significant  difference of  carotid 
intima-media thickness of  good control compared to bad control type1 diabetic children , p>0.05(Table 
7).

There are significant positive relation between   , carotid intima media thickness and   weight, 
height and WBCs of good control type1 diabetic children(Table 8). There is significant positive relation 
between, Serum Interleukin 27 and disease duration of  bad control type1 diabetic children.(Table 9).

There are  significant  positive relation between , carotid intima media thickness and   WBCs, LDL 
and LVM   of healthy  control   children.(Table 10).There  are  no significant  relation  between serum 
interleukin 27and present of cardiovascular complications  of type1 diabetic  children  p>0.05(Table 11).

There  is  no significant  relation  between serum interleukin 27 and carotid intima-media thickness 
of type1 diabetic  children  p<0.05 (Table 12).

Table (13)show sensitivity, specificity ,positive predictive value negative predictive value  and  
accuracy obtained to serum Interleukin 27 . At cut off value  defined at above table.  serum Interleukin 27  
was poor  marker to detect Carotid intima-media thickness of type1 diabetic  children(Figure 1).
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Table (1): Characteristics of the studied groups
Type I diabetes  
children n.30

healthy control
n.30

Test of 
sig

p

Sex  n. (%)
Males
Females

17(56.7%)

13(43.3%)

15(50%)

15(50%)

χ 2

0.27
0.61

Age per year

Mean± SD
(range)

10.7±2.7

(6-15)

10.2±1.68

(7-14)

t.

0.85
0.39

Family history (%)
positive
Negative

16(53.3%)

14(46.3%)

0(0.0%)

30(100%)

χ 2

21.8
0.0001

Education
Yes

30(100%) 30(100%) - -

Daily activity
Yes

30(100%) 30(100%) - -

Table (2): Clinical characters of  type1diabetic children (n.30 ):
Variables

Age at disease onset
Mean ± SD
Median (range )

7.3±3.14
7.9(2-12.4)

Disease duration / years
Mean ± SD
Median (range )

3.5±2.5
3(1-10)

Insulin  Types
Long acting insulin
Lantus
Trisiba
Dose

29(96.7%)
1(3.3%)
15(7-30)

Rapid acting l insulin
Actrapid
Apidra
homolog
Novorapid
Dose  (unit)

3(10%)
16 (53.3%)
1(3.3%)
6(20%)
19(10-72)

Frequency/day
One
Three

1(3.3%)
3(96.7%)

Control of  disease
Good control
Bad control

14(46.7%)
16 (53.3%)

Table (3): Anthropometric, Systolic and diastolic blood pressure of studied groups

Good control 
diabetes  children
n.14

Bad control diabetes  
children n.16

Healthy  control
n.30

F Post hoc test
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Weight(kg)
Mean ± SD
Median
(range )

37.6±9.1
39.5( 18- 49)

32.3±11.7
28.5( 17- 51)

41±10.1
38.5 (24-63)

3.7
P=.029

(0.16)*
(0.31)**
(0.008)***

Height (m)
Mean ± SD
Median
(range )

1.47±0.15
1.52
( 1.1- 1.63)

1.45±0.17
1.48
( 1.1-1.63)

1.39 ±0.12
1.36
(1.2-1.63)

2.1

P=0.13
BMI
Mean ± SD
Median
(range )

16.5± 2.5
17.19
(9.17-19.58 )

14.9±2.9
15.5
( 9.47-19.9)

20.8± 1.8
20.3
(16.67-25.8)

39

P=.0001

(0.06)*
(0.0001)**
(0.0001)***

Systolic blood pressure
Mean ± SD
Median
(range )

106±9.7 
100
( 100-1 20)

106.5±7.2
110
(95- 120)

107.5±4.7
110
(100-115)

0.28

P=0.75
Diastolic  blood 
pressure
Mean ± SD
Median
(range )

69.3±5.1
70
( 60- 80)

70.3±6.9
70
(60-80)

65.2 ±5.9
65
(60-80)

4.6

P=0.015

(0.64)*
(0.04)**
(0.008)***

Table (4): Sugar and Lipid profiles  of studied groups
Variables

Good control 
diabetes  children
n.14

Bad control 
diabetes  
children
n.16

Healthy  control
n.30

F Post hoc test

Glycosylated hemoglobin
(HBA1c)
Mean ± SD
Median (range )

6.7±0.57
6.9(5.6-7.4)

9.3±0.82
9.5(7.8-10.5)

4.7±0.37
4.8(4-5.2)

F=324
0.0001

(0.0001)*
(.0001)**
(.0001)***

Random blood sugar
Mean ± SD
Median (range )

149.8±30.5
152.5(100-227)

264.5±111
227(160-533)

94.9±10.3
98(78-110)

F=47.3
0.0001

(0.0001)*
(.006)**
(.0001)***.

Variables
Good control 
diabetes  children
n.14

Bad control 
diabetes  
children
n.16

Healthy  control
n.30

F
Post hoc test

Cholesterol level :N(150-250mg/dl)
Mean ± SD
Median (range ) 161±38

159(93-227)
175.5±26.4
179(123-227)

138.4±30.9
143(93-183)

7.6
.001

(0.21)*
(0.03)**
(0.0001)***

Triglycerides level :N(50-190mg/dl)
Mean ± SD
Median (range ) 114.6±48.9

101(47-210)
116.6±35.5
109(61-176)

85.5±44.9
75(47-154)

KW
=8.8
0.012

(0. 91)*
(0.042)**
(0.024)***

HDL level :N(40-60mg/dl )
Mean ± SD
Median (range )

42.3±6.9
42(32-60)

43.8±8.2
45(30-62)

43.6±11.2
40(33-62)

0.11
0.68

-

LDL level :N(<180mg/dl)
Mean ± SD
Median (range )

90.4±25.8
92.6(34-140)

107.3±32.6
105.5(35-180)

84.1±26.1
89(45-115)

3.6
0.033

(0.1 )*
(0.49)**
(0.009)***
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Table (5): Echocardiography  measures of studied groups

Good control 
diabetes  children

n.14

Bad control 
diabetes  children

n.16

Healthy  
children

n.30

F/KW
Post hoc test

LVIDs  (cm)
Mean ± SD
Median (range )

2.46±0.41
2.55(1.8-3.05)

2.53±0.44
2.45(1.9-3.4)

1.53±0.31
1.45(1-2)

51.3
0.0001

(0.61 )*
(0.0001)**
(0.0001)***

LVIDd  (cm)
Mean ± SD
Median (range )

3.46±1.05
3.55(1.96-5.7)

3.74±1.07
3.8 (1.15-5.6)

2.66±1.12
2.46(1.28-4.65)

9.8
.007

(0.33 )*
(0.037)**
(0.005)***

IVSd (Cm)
Mean ± SD
Median (range )

0.75±0.17
0.74(.5-1.09)

1.1±1.02
0.88(.6-4.92)

0.73±0.25
0.67(0.4-1.37)

8.965
0.01

0(.03.)*
(0.41.)**
(0..004)***

PWD S (Cm)
Mean ± SD
Median (range )

1.1±0.25
1.06(0.76-1.67)

1.16±0.37
1(0.97-2.48)

0.91±0.13
0.93(0.66-1.14)

F
6.4
.003

(0.48)*
(0.02)**
(0.002)***

PWD D (Cm)
Mean ± SD
Median (range )

0.77 ±0.19
0.76(0.5-1.24)

0.92±0.23
0.89(0.61-1.5)

0.7±0.25
0.61(0.31-1.19)

9.9
.007

(0.058)*
(0.13.)**
(0..0001)***

EF%
Mean ± SD
Median (range )

68.7±6.6
69(56-85)

71.2±9.95
68.5(51-95)

75.7±11.7
71.2(61-98)

F
2.1

0.09.

FS%
Mean ± SD
Median (range )

41.2±6.9
40.7(28-52)

41.4±12.9
37.3(26-73)

43.5±12.2
38.7(32-70.7)

.865
0.65

0.649

RWT (Cm)
Mean ± SD
Median (range )

0.48±0.2
0.43(0.26-0.91)

0.54±0.29
0.5(0.23-1.54)

0.37±0.039
0.37(0.33-0.48)

13.8
.001

(0.31)*
(0.026)**
(0.004)***

LVMI g/m2

Mean ± SD
Median (range )

65±36.2
66.5(22-174)

100±53.3
86.5(18-255)

28.3±15.9
17(9-65)

35.4
.0001

(0.0001)*
(0.0001)**
(0.0001)***

LVM (g)
Mean ± SD
Median (range )

73.2±35.4
67.5(16-157)

121.7±6.1
100(20-279)

28.2±18.4
15(10-73)

37.13
0.0001

(0.0001)*
(0.0001)**
(0.0001)***

EF%: ejection fraction, F= anova  test, FS%: Fraction shortening, IVSd: interventricularseptal 
dimension, KW=Kruskallwallius test , LVIDd:  Left ventricular dimension diastole, LVIDs : Left 
ventricular dimension systole, LVM : left ventricular mass, LVMI : left ventricular mass index, p<0.05  
significant.,p>0.05 insignificant, PWD D:posterior wall dimension diastole, PWD S:posterior wall 
dimension systole, RWT: Relative wall thickness, SD=standard deviation
(comparison  good and bad control diabetes  children)*, ( comparison of good control diabetic  and 

healthy  children)**, ( comparison of bad control diabetic  and healthy  children)***.

Table (6): Serum Interleukin 27  of studied groups

Good control 
diabetes  children
n.14

Bad control 
diabetes  children 
n.16

Healthy  control
n.30

Kw Post hoc test

Serum Interleukin 
27(ng/L)
Mean ± SD
Median
(range )

273.1±84.3
274.9
( 145.8- 475.2)

688.4±676.9
451.6
( 144.2-2805)

286.6±0163.2
217.8
(24.4-527.2)

7.6

P=.023

(0.01)*
(0.15)**
(0.017)***

KW=Kruskallwallius test,  p<0.05  significant, SD=standard deviation
(comparison  good and bad control diabetes  children)*, ( comparison of good control diabetic  and 
healthy  children)**, ( comparison of bad control diabetic  and healthy  children)***.
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Table (7): Carotid intima-media thickness of studied groups

Good control 
diabetes 
children

n.14

Bad control 
diabetes 

children n.16

healthy 
control

n.30

KW p

Carotid intima-media thickness
(Cm)
Mean ± SD
Median 
(range )

0.53±0.17
0.52
( 0.15-0.8)

0.69±0.58
0.6
( 0.2-2.8)

0.35±0.09
0.4
(0.2-0.49)

11.5
P=.003

(0.39)*
(0 .0001)**
( 0. 0001)***

Table (8): Correlation between  serum Interleukin 27   , carotid intima media thickness and age, 
onset of disease, duration of disease, anthropometric measures, laboratory finding ,   

echocardiography measures of good control type1 diabetic children (n.14)

Variables 
Serum Interleukin 27 Carotid intima media thickness
R p r p

carotid intima media thickness 0.004 0.988 1 .
Age per years -0.162 0.58 0.107 0.715
Onset of disease 0.214 0.462 -0.095 0.746
Duration of disease years -0.433 0.122 0.116 0.692
Systolic blood pressure 0.321 0.263 0.084 0.776
Diastolic blood pressure -0.517 0.058 0.152 0.603
Weight -0.183 0.532 0.554* 0.04
Height -0.117 0.691 0.685** 0.007
BMI -0.292 0.311 -0.035- 0.905
White blood cells   -0.266 0.358 0.556* 0.039
Hemoglobin 0.139 0.636 -0.188 0.52
Platelet 0.103 0.725 -0.181 0.536
Glycosylated hemoglobin 0.144 0.623 0.296 0.305
Random blood sugar -0.073- 0.804 0.246 0.396
Cholesterol 0.077 0.794 0.39 0.168
Triglyceride 0.286 0.322 0.046 0.875
HDL 0.131 0.654 -0.142 0.628
LDL 0.147 0.615 0.011 0.97
LVIDs(cm) 0.075 0.79 -0.126 0.67
IVSd (Cm)

-0.068 0.817 0.291 0.313
PWD S (Cm) 0.189 0.518 0.237 0.414
PWD D (Cm) 0.283 0.327 0.052 0.86
EF% -0.163 0.577 -0.291 0.313
FS% 0.119 0.685 -0.206 0.48
RWT (Cm) 0.024 0.935 0.24 0.408
LVMI g/m2 0.308 0.283 -0.330 0.249
LVM (g) 0.258 0.373 -0.228 0.433

Table (9): Correlation between serum Interleukin 27   , carotid intima media thickness and age, 
onset of disease, duration of disease, anthropometric measures, laboratory finding ,   

echocardiography measures of bad  control type1 diabetic children (n.16)

Variables 
Serum Interleukin 27 Carotid intima media thickness
R p r p

carotid intima media thickness -0.092- 0.735 1 .
Age per years -0.103- 0.705 -0.412- 0.113
Onset of disease -0.462- 0.072 -0.287- 0.28
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Duration of disease years 0.570* 0.021 -0.307- 0.247
Systolic blood pressure -0.037- 0.891 -0.138- 0.611
Diastolic blood pressure 0.047 0.863 -0.008- 0.975
Weight -0.183- 0.497 -0.385- 0.141
Height -0.276- 0.302 -0.398- 0.127
BMI -0.193- 0.474 -0.313- 0.238
White blood cells   -0.035- 0.897 0.116 0.668
Hemoglobin -0.248- 0.354 0.17 0.53
Platelet -0.071- 0.795 -0.192- 0.475
Glycosylated hemoglobin -0.153- 0.573 0.07 0.797
Random blood sugar -0.178- 0.509 0.124 0.648
Cholesterol -0.366- 0.163 0.324 0.22
Triglyceride 0.029 0.914 -0.002- 0.993
HDL -0.372- 0.156 -0.308- 0.246

LDL -0.125- 0.644 0.151 0.576
LVIDs (Cm) 0.388 0.137 -0.421 0.104
IVSd (Cm) -0.001- 0.996 -0.426- 0.1
PWD S (Cm) -0.071- 0.795 -0.022- 0.934
PWD D (Cm) 0.122 0.652 -0.085- 0.755
EF% 0.388 0.138 -0.309- 0.244
FS% -0.001- 0.996 0.055 0.839
RWT (Cm) 0.296 0.265 -0.381- 0.145
LVMI g/m2 -0.162- 0.549 -0.221- 0.411
LVM (g) -0.353- 0.18 -0.271- 0.309

Table (10): Correlation between serum Interleukin 27, carotid intima media thickness and age, 
onset of disease, duration of disease, anthropometric measures, laboratory finding ,   

echocardiography measures of healthy control   children (n.30).

Variables 
Serum Interleukin 27 Carotid intima media thickness
r p r p

carotid intima media thickness 0.177 0.349 1 .
Age per years -0.020- 0.917 -0.033- 0.864
Systolic blood pressure -0.073- 0.702 0.196 0.299
Diastolic blood pressure -0.177- 0.35 0.154 0.417
Weight -0.104- 0.583 -0.181- 0.339
Height -0.103- 0.588 -0.170- 0.369
BMI -0.071- 0.711 -0.086- 0.65
White blood cells   -0.072- 0.707 0.431* 0.018
Hemoglobin -0.031- 0.869 0.265 0.157
Platelet -0.134- 0.481 -0.186- 0.325
Glycosylated hemoglobin -0.156- 0.411 -.015- 0.939
Random blood sugar 0.03 0.875 0.108 0.571
Cholesterol -0.173- 0.361 -0.329- 0.076
Triglyceride -0.044- 0.816 -0.124- 0.515
HDL 0.001 0.994 -0.226- 0.23

LDL 0.11 0.562 0.580** 0.001
LVIDs 0.025 0.89 -0.321 0.084
IVSd (Cm) 0.015 0.938 0.061 0.749
PWD S (Cm) 0.125 0.512 -0.102- 0.591
PWD D (Cm) 0.013 0.946 -0.239- 0.203
EF% -0.078- 0.683 -0.354- 0.055
FS% -0.067- 0.726 -0.297- 0.111
RWT (Cm) 0.049 0.798 0.005 0.98
LVMI g/m2 0.098 0.607 0.192 0.309
LVM (g) 0.072 0.707 0.475** 0.008
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Table (11): Relation between serum Interleukin 27 levels and cardiovascular complications  of type 
1 diabetic  children (n.30).

Cardiovascular 
complications

u p

Serum Interleukin 27
n Mean ±SD Median(range)

Mitral valve
normal
Mitral regurge

24
6

542.34±588.5
303.3±51.8

322.9(144.24-2805)
298.9(240.2-385.7)

0.59 0.55

LVM(g)
normal
mild  abnormality
Severe abnormality

22
3
5

513.9±608.6
352.1±74.2
494.9±314.2

303.7(144.24-2805)
331.3(290.6-480.83)
385.7(240.2-1034.9)

KW
0.34

0.56

LVMI(g)
normal
Moderate abnormal
severe abnormal

23
3
4

502.03±597.3
385.7±95.1
533.4±337.8

302.5 (144.2 -2805)
385.79(290.5 -480.83)
383.7(331.3 -1034.89)

KW
2.8

0.25

RWT
normal
Abnormal

9
21

345.7±266.6
558.4±608.3

276.2(144.24-1034.89)
332.9(145.84-2805)

1.38 0.17

Table (12): Relation between   serum Interleukin 27  levels and carotid intima media thickness  of 
type1 diabetic  children (n.30).

Variables u p

Serum Interleukin 27 
n Mean ±SD Median(range)

Carotid intima-media 
thickness 
normal
Abnormal

11
19

433.3±392
530 ±607.8

302.5(161.03-1446.64)
331.3(144.2 -2805)

0.58 0.56

Table (13): Performance serum interleukin 27   to detect  Carotid intima-media thickness   of type1 
diabetic  children.

Cut off level Carotid intima-media 
thickness

Sensitivity Specificity PPV NPV Accuracy

Thick Normal
Serum Interleukin 27   
≥283.35
<283.35

8
11

3
8 42.1% 72.7% 72.7% 42.1%

53.3 %
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Figure (1): Shows ROC curve of to discriminate  Carotid intima-media thickness of type1 diabetic  
children from serum Interleukin 27. Area under curve (AUC) was 0.565 with (95% CI 0.344-.0.786 p 

=0.56)
DISCUSSION

Diabetes mellitus has reached epidemic proportions worldwide and might affect more than 300 
million people. Diabetes mellitus type1 (T1D) is characterized by the appearance of insulitis and the 
presence of β-cell autoantibodies (8).T1D is characterized by an absolute insulin deficiency caused by T-
cell–mediated autoimmune destruction of pancreatic β-cells (9).Studies of IL-27 in adult with diabetes 
mellitus were performed but few studies in children so the purpose of this study is to evaluate serum 
concentration IL-27 in T1D and relation with cardiovascular parameter and CIMT in children and 
adolescents with T1D. To our knowledge, this is the first study evaluating the potential utility of serum 
concentration IL-27 of early development of cardiovascular risk factors in children and adolescents with 
T1D.

Our results demonstrated that there were statistically difference between type I diabetes children 
and healthy control regarding to sex and age ensuring matching of the groups. Family history is a well-
known risk factor for T1D, with risk estimates (relative risks [RRs]) ranging from 2 to 6 depending on 
study design and case definition. Family histories reflect both inherited genetic susceptibilities and shared 
environments, which include cultural factors such as preferences, values, and perceptions and behavioral 
factors such as diet and physical activity (10).More than one half (53.3%) of diabetic cases have positive 
family history with significant difference with control group. Similarly, Alghobashy et al., (11) 
detectedsignificant difference regarding family history. The presence of a positive family history of 
diabetes and hypertension in childhood type 1 diabetes are important risk factors for cardiovascular 
disease.

Regarding clinical characters of type 1 diabetic children, the age at   disease onset ranged from 2 
– 12.4 years old with mean 7.3±3.14years old. Duration of disease ranged from 1-10 years with mean 
3.5±2.5years. Christoforidis et al. (12) found that the mean age at the time of the diagnosis of T1D was 
6.23 ± 3.43 years and the mean duration of T1D was 2.48 years. Zhang et al. (13) showed that the mean 
duration of T1D was 4.7 ± 2.4 years.

Almost our children with T1D treatmedwere with long-acting insulin with dose range from 10 
units to 72 units. 46.7% of type1 diabetic children had good control. Pickup and Renard, (14) found that 
type T1D children using long-acting insulin are well controlled and do not have problems of 
hypoglycemia.

In the current study, there was significant higher value of weight, BMI of healthy control children 
compared to Type I diabetic children while there was no significant difference regarding height.  
Similarly, Snell-Bergeon et al. (15) found that BMI was significantly lower, and obesity was less 
prevalent, in participants with type 1 diabetes compared with controls.However, MacKenzie et al. (16) 
and Alghobashy et al., (11) found that there was significant lower value of BMI of healthy control 
children compared to type I diabetic children while there was no significant difference regarding height, 
The differences between the prevalence of overweight and obesity in the this study and in previously 
published studies may be owing to that our cases were usually non obese.

Hypertension is particularly common among people with diabetes mellitus. The close association 
of diabetes with hypertension is commonly thought to be due to underlying obesity, insulin resistance, 
and/or hyperinsulinemia. Hyperglycemia itself may also cause changes in vascular function and structure 
that lead to hypertension (17).

In the present study, there was significant higher value of diastolic blood pressure (DBP) of type I 
diabetic children compared to healthy control children while there was no significant difference regarding 
SBP. Garg et al. (18) concluded that mechanisms inherent in the diabetic condition independent of 
diabetic neuropathy could be responsible for the rise in BP such as hyperglycemia, extracellular fluid 
expansion, alterations in atrial natriuretic peptide, and renin-angiotensin system. The following factors 
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have been shown to correlate with the development and or progression of diabetic nephropathy: poor 
glycemic control, hypertension, and borderline elevations of office diastolic blood pressure.In agreement 
with our study,Sivieri et al. (19) revealed higher DBP in type 1 diabetic patients than nondiabetic 
subjects.

There were significant higher value of HBA1c and random blood sugar of bad control diabetes 
children compared to both good control diabetic children and healthy control children. Also, there was 
significant higher value of HBA1c, and random blood sugar of good control diabetes children compared to 
healthy control children.  In addition,Alghobashy et al., (11) and Zhang et al. (13) demonstrated that the 
T1D group had significantly higher glucose and HbA1c levels compared to the control group.

Regarding lipid profile, there was significant higher value of cholesterol level, triglycerides level, 
LDL level of bad control and good control diabetic children compared to healthy control children. Also, 
the values were higher in bad control than good control diabetes children but without significant 
difference. While there was no significant difference regarding HDL among the studied groups. Vergès, 
(20) found that Quantitative lipid abnormalities are observed in T1D patients with poor control as a result 
of insulin deficiency leading to hypertriglyceridemia.
In agreement with our study, Snell-Bergeon et al. (15) found that participants with type 1 diabetes had 
higher total cholesterol than the healthy controls.

In the present study there were significant higher values of following echocardiography measures: 
IVSD, LVIDs, LVIDd, LVId, LVIsd, PWD S, PWD D, RWT, LVMI, LVM among diabetic versus 
control. While there was no significant difference regarding EF and FS.  In children and adolescents with 
T1D, studies showed variable results on subclinical LV diastolic dysfunction using conventional 
echocardiographic parameters or tissue Doppler. Also, tissue Doppler imaging studies have demonstrated 
subclinical systolic longitudinal dysfunction in adult and children patients with T1D (21).In agreement 
with our study, Weber et al. (22) found that there was significant increase in LVIDs in diabetic patients 
than control group. Rakha and Aboelenin, (23) found that there was significant increase in PWD in 
diabetic patients than control group while there was nosignificant difference in EF and FS among the 
studied groups.

The cardiac dimensions of our T1D cases were higher in bad control T1D than good control 
patients but without significant difference. A study from the Swedish National Diabetes Register showed 
that individuals with T1D who have an HbA1c of 52 mmol/mol or lower still have a risk of death from 
cardiovascular causes twice as high as the risk in the general population; the risks are several times higher 
among patients with higher HbA1c concentrations (24). HbA1c may also relate more strongly to fatal 
rather than nonfatal CVD events (25).Carotid intima media thickness (CIMT) is one method of calculating 
plaque burden by assessing the level of arterial thickening present. CIMT used as a noninvasive marker of 
atherosclerotic disease was also linked to an increased risk of subsequent cardiovascular events (26).While 
there was no significant difference of carotid intima-media thickness of good control compared to bad 
control type I diabetic children, there was significant higher value of carotid intima-media thickness of 
good and bad control type I diabetic children compared to healthy children. Increased CIMT in DM1 
children has been related to early atherosclerosis changes and also been associated with diabetic 
microvascular complications as nephropathy and retinopathy (27, 28). Abnormalities in myocardial 
function were recently reported, besides early vascular endothelial dysfunction induced by DM1. It was 
also reported that early atherosclerotic changes in the adolescents were associated with diabetic 
nephropathy, supporting that diabetic microangiopathy and macroangiopathy are related to each other in 
type 1 diabetic patients (29).

Investigators had found evidence that CIMT is stabilized or even decreased when cardiovascular 
risk factors such as hypercholesterolemia, glycemic control, or overweight are optimized, and this has also 
been shown in selected groups of pediatric patients (30).Agarwal et al. (31) found a higher CIMT in 
diabetics who had CAD, even when the CAD was not clinically overt, leading to the conclusion that 
CIMT is a reliable surrogate marker for subclinical CAD in diabetic patients. Fusaro et al. (32), Zhang et 
al. (13) demonstrated that the children with T1D had a significantly greater mean CIMT than the normal 
controls. Also,Łukawska-Tatarczuk et al. (33) demonstrated that the group with adult T1D had 
significantly thicker CIMT compared to the control group. These observed differences may be due to the 
relationship between autoimmunity and CV risk. Yoon et al. (34) have shown that CIMT is increased in 
patients with T1D and CIMT is an important marker of atherosclerosis and an independent predictor of 
cardiovascular events. However, Nuhu et al. (35) found that although a slightly higher, but non-
significant mean CIMT was seen in diabetic cases compared to controls. Several case control studies have 
been conducted on CIMT in pediatric patients with type 1 diabetes, and these studies show contradictory
findings, with the CIMT values in both diabetic and non-diabetic healthy controls varying significantly 
(36, 37).
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In the present study, there were significant positive relation between, carotid intima media 
thickness and weight, height and WBCs of good control type1 diabetic children while there was no 
significant correlation with age, gender, disease duration, SBP, DBP and lipid profile. Also, there were 
significant positive relation between carotid intima media thickness and WBCs, LDL and LVM of healthy 
control children. In agreement with our study, Nuhu et al. (35) found that the mean CIMT values were 
higher in patients with type 1 diabetes who were overweight and obese when compared with mean CIMT 
of patients with type 1 diabetes with a normal BMI and there was no significant correlation between 
CIMT and duration of illness or SBP and DBP. This may suggest that the rate of progression of 
atherosclerosis may be determined by risk factors such as BMI which is also implicated in adult coronary 
heart disease (6). Reduction in BMI has been shown to slow the yearly rate of increase in CIMT in adults, 
and maintenance of a normal BMI in pediatric type 1 diabetes may therefore be beneficial Markus et al., 
(38).Abdelghaffar et al. (39) in Egypt found no correlation between CIMT and serum lipids.

Nuhu et al. (35) found that males had higher mean CIMT than females and this observed gender 
difference was statistically significant. There was a positive and significant correlation between CIMT and 
age for both groups. The finding of an age correlation with CIMT is however at variance with studies by 
Babar et al. (40) in the USA andMargeirsdottir et al. (41) in Norway.

Other studies in subjects with longer duration of diabetes have found a positive and significant 
correlation between CIMT and disease duration. Other factors such as level of glycemic control may also 
contribute to the difference in study findingsPozza(36). Fusaro et al. (32) found that CIMT presented 
independent and positive associations with diabetes duration, total cholesterol level, low-density 
lipoprotein cholesterol level, and systolic blood pressure percentile in T1D adolescents. DallaPozza et al. 
(36) reported that factors such as age at DM1 onset, poor glycemic control, high levels of low-density 
lipoprotein cholesterol (LDL-C) and systolic blood pressure (SBP) have been associated with increased 
CIMT in pediatric patients.

An unexpected finding was the lack of association between the HBA1c levels and CIMT in our 
study. The study presented, however, a limitation to this evaluation. The glycemic control in the 
adolescents with diabetes was assessed only in the last 6 months of monitoring, which probably could not 
have reflected the control of the disease throughout its duration. In prospective studies, when the long-
term effects of intensive glycemic control on the progression of atherosclerosis were evaluated, the mean 
HBA1c level was associated with increased CIMT (43).

Zhang et al. (13) revealed in the normal control group, CIMT did not show univariate 
associations with the predicted cardiovascular risk factors. In the children with T1D, CIMT was positively 
correlated with age, weight, BMI, duration of diabetes, systolic BP, total cholesterol and triglycerides. The 
importance of assessing CIMT in a pediatric population is linked to the possibility of early intervention 
that leads to a better prognosis. The reversibility of early atherosclerotic changes has already been 
reported in obese children who showed reduced CIMT after weight loss (30).

It has been suggested that CIMT evaluation should be used at least as a tool for monitoring 
damage to target organs and therapeutic response in children and adolescents with high cardiovascular risk 
(44). Data presented here, also point in the same direction and reinforce the need for monitoring and 
maintaining a strict metabolic control in T1D children and adolescents.

Genetic studies suggest the potential of IL27 allelic variants increased expression of GBP4 and 
STAT1 in human peripheral blood mononuclear cells (PBMCs) and elevated STAT1 and IRF1 transcript 
levels in human CD4 T cells. This increased IL-27 function and directly affect the downstream signaling 
pathway, and they could have effects on T1D pathogenesis (45).

Regarding serum interleukin 27 value, there was significant higher value of serum Interleukin 27 
of bad control diabetic children compared to both: good control diabetic children and healthy children. But 
there is no significant difference between good control diabetes children and healthy control children.

Interleukin 27 (IL-27) expression probably determines the maintenance of the immune balance 
(Wang and Liu, 2016) and may be involved in the development of T1D (Ciecko et al., 2019). Liu et al., 
(2007),Zhang et al. (2010) andBlahoianu et al., (2014)found that signaling pathways independent of type 
I and type II IFNs stimulate IL-27 expression leading to activation of STAT1-mediated diabetogenic 
activities. Ciecko et al. (46)in their study on micefound that IL-27 was increased in T1D. The role of IL-
27 in T1D is further supported by a previous study in which islet inflammation and heightened CD8 T cell 
responses were observed in mice transgenically overexpressing IL-27 (47).

Łukawska-Tatarczuk et al. (33) found that levels of IL-27 were non-significantly higher in adult 
T1D compared to controls. This difference may be due to different population and inclusion and exclusion 
criteria.

In the current study, there was significant positive relation between serum Interleukin 27 and 
disease duration of bad control type1 diabetic children.Although our cases with abnormality in the LVM, 
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LVMI, RWT and CIMT showed elevated median value of IL-27 than normal, this revealed non-
significant relation between IL-27 and the presence of cardiovascular complications or CIMT.

At cut off value of 283.35 ng of IL-27, the sensitivity, specificity and accuracy to detect CIMT 
were 42.1%, 72.7% and 53.3% respectively. So, the present study, showed that serum interleukin 27 was 
poor marker to detect Carotid intima-media thickness in type I diabetic children. Łukawska-Tatarczuk et 
al. (33) in their study adult with T1D,found a correlation between IL-27 with known CV risk factors 
(duration of diabetes, HbA1c, BMI, lipid parameters) and selected CV parameters (cIMT thickness and 
echocardiographic parameters).

CONCLUSION
Type 1 diabetes is associated with elevation of IL-27 levels and lipid profile. This association is 

more evident in both poorly controlled patients indicating a relevant role of IL- 27 and dyslipidemia on the 
pathogenesis of the disease.

CIMT is a safe and convenient measurement, which may be helpful in predicting an increased risk 
of future cardiovascular disease in children with type 1 diabetes.

There is no significant relation between serum interleukin 27 and presence of cardiovascular 
complication of type I diabetic children. Serum Interleukin 27 was poor marker to detect cardiac 
complication and Carotid intima-media thickness of type1 diabetic children.
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