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Background: Cardiovascular disease (CVD) is one of the reasons of mortality in the world. In the developing world, deaths from
CVD have been increasing. Growth differentiation factor 15 (GDF15) is about cachexia, CVD, and a lot of inflammatory diseases.
GDF15 is very low in most tissues, except the placenta (in healthy conditions), which expresses GDF15 in high levels. Though in
cardiovascular damage, the level of GDF15 may rise, the natural effects of GDF15 may vary according to the stage of the disease.
Objective: The objective of the study was the valuation of GDF15 level in the serum of patients with CVD in Babylon City and to
check whether there was a link between age, body mass index, lipid profile, insulin resistance, adiponectin and C-reactive protein with
GDF15. Materials and Methods: GDF15 was assessed in 80 Iraqi subjects; 40 were diagnosed with CVD and 40 subjects who appear
healthy were considered for this study. The age ranged between 41 and 73 years for patients and control was considered for this study.
Enzyme-linked immunosorbent assay technique was used for GDF15 estimation. Results: The results suggested that the serum levels
of GDF15 and homeostatic model assessment for insulin resistance displayed a non-significant difference among studied groups
(P > 0.05), whereas total cholesterol, high-density lipoprotein, triglyceride, adiponectin, and C-reactive protein appeared to have a
significant difference among studied groups (P < 0.05). In contrast, the current study observed a non-significant (P > 0.05) association
for GDF15 with all the clinical and biochemical parameters measured in this study. Conclusion: The study concluded that among the
patients with CVD, the level of GDF15 revealed a non-significant relationship with the disease.
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INTRODUCTION In 2015, 17.9 million subjects (32.1%) died because of
CVDs.™ Stroke and coronary artery disease are the
reasons for 75% of CVD deaths in women and 80% of
CVD deaths in men.?

Heart failure, stroke, ischemic heart disease, arterial
disease, and other cardiac and vascular conditions
comprising cardiovascular diseases (CVDs) remain the
chief reasons for death in the world.!" Older adults represent the most affected subjects by
CVD.I% About 80 years is the usual age of death by
coronary artery disease around the world, but it is about
68 years in the developing world.!”

Aging, gender, smoking habits, physical inactivity,
extreme alcohol ingesting, fast food, higher body mass
index (BMI), inherited tendency of CVD, hyperglycemia,
hypertension, high blood cholesterol, air pollution, low
educational status, and poor sleep are considered risk
factors for heart disease.?

Usually, deaths by CVD are common and elevated in the
developing world, whereas rates of death have come down
in the developing world since the 1970s.5!

Submission: 29-Mar-2023  Accepted: 20-Apr-2023  Published: 09-May-2024

This is an open access journal, and articles are distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows

Access this article online . k .
others to remix, tweak, and build upon the work non-commercially, as long as

Quick Response Code: appropriate credit is given and the new creations are licensed under the identical terms.
Website:
https://journals.lww.com/mjby For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com
DOLI:

10.4103/MJBL.MJBL_371_23

m © 2024 Medical Journal of Babylon | Published by Wolters Kluwer - Medknow.




197ZIMNZ[DBPXZOBBAROATIAEIDYIASALLIAIPOOAEIEAHION/HD AU

MY TXDOMADYOINXYOHISABZIYTIC+erNIOITWNOTZTARYHLaSHAAYF Aq Aglw/woo mm| sjeulnoly/:dny wouy papeojumoq

¥202/02/S0 uo

Behayaa, et al.: The relationship of GDF15 with some biochemical parameters in CVD patients in Babylon City

Beforehand, macrophage inhibitory cytokine 1 is another
name for growth differentiation factor 15 (GDF15), and
represents the member of the transforming growth factor
 family with similarity in amino acids from 15% to 29%
compared with other members, proposing that it shows an
exclusive living role.®

GDF15 is related to cachexia, CVD, and a lot of
inflammatory diseases. GDFI15 is very low in most
tissues, except the placenta (in healthy conditions), which
expresses GDF15 in high levels.”)

The chief membrane of adipocytokines is adiponectin,
with a normal value between 5 and 30 pg/mL. Adiponectin
is secreted from adipocytes in three forms: trimer, hexamer,
and a molecule of 18 monomers.!'”

Adipocyte size, adiposity, and insulin sensitivity are
inversely associated with adiponectin.!'!

Skeletal muscle and liver are examples of insulin target
tissues, so adiponectin stimulated the addition of
phosphate group to adenosine monophosphate-activated
protein kinase to activate the sensitivity of insulin.!'?

In all tissues of the body and before a reduction in the
sensitivity of insulin, plasma adiponectin is decreased
leading to independent diabetes, though adiponectin

elevation acts as protective from type 2 diabetes mellitus
(T2DM).014

For the risk of developing CVD, C-reactive protein
(CRP) level might be used as a marker. This is because
the progression of atherosclerosis is connected with
inflammation within the vessel walls, which causes higher
levels of CRP in atherosclerosis patients than in those
without atherosclerosis.!'¥

Yet, GDF15 may be distinctly elevated in the items of
cardiovascular injury, like myocardial infarction, higher
blood pressure, heart failure, and atherosclerosis.”)

The expected effects of GDF15 might be dependent on
the period of the illness.!'”

MareriaLs AND MEeTHODS
Study design

A case—control study is the design of revision.

Patients and control

Daniel’s sample size formula was employed to determine
the required sample size. A total of 80 Iraqi subjects
took part in this study, with 40 of them having CVDs.
Detailed clinical histories were obtained from all
participants, including information on age, residence,
tobacco use, and family history. Additionally, 40 healthy
subjects were included as a control group. The age range
of the participants in both groups was between 41 and
73 years.

Statistical analysis
Statistical analysis was conducted utilizing the Statistical
Package for the Social Sciences (SPSS) version 23.0 (SPSS,
IBM Company, Chicago, IL, USA). The results were
expressed as mean * SD, with significance determined for
P values below 0.05.

Methods

1- The concentrations of GDF15, insulin, adiponectin,
and high-sensitivity CRP in serum were measured using
an enzyme-linked immunosorbent assay (ELISA) kit.
This kit contains pre-coated monoclonal antibodies
specific to GDF15, insulin, adiponectin, and CRP on
the micro-ELISA plate.l's]
The glucose levels were determined using the enzymatic
hexokinase method, whereas triglyceride and total
cholesterol levels were assessed through enzymatic
colorimetric methods. Additionally, the estimation
of high-density lipoprotein cholesterol levels was
conducted using the enzymatic method following
phosphotungsten/magnesium precipitation.
3- The Tjokroprawiro method is used for homeostatic
model assessment for insulin resistance (HOMA-IR)
calculation.'”

o
1

HOMA-IR (mmol/)= 9210
25

where GO and 10 are the fasting glucose and insulin levels,
respectively.

4- BMI was estimated by weight (in kg) divided by the
square of height (in m).!'*

BMI= Welgh.t (kg) .
Square Height (m”)

Ethical approval

This study was dependent on the ethical principles that
originated in the Declaration of Helsinki. Verbal and
analytical approval of patients were taken before sample
collection. The protocol and information of the study were
reviewed and accepted by a local ethics committee according
to document number 3 on May 4, 2022, to get this approval.

ResuLrs
The sample of the study groups was 80 adults designated
into two categories.

1- adults with CVDs (n = 40); and
2- adults represent the control group (n = 40).

Age
The age discrepancy (as mean) verified significant diversity
between control and patients with CVD is shown in Figure 1.

-Medical Journal of Babylon | Volume 21 | Issue 1 | January-March 2024




197ZIMNZ[DBPXZOBBAROATIAEIDYIASALLIAIPOOAEIEAHION/HD AU

MY TXDOMADYOINXYOHISABZIYTIC+erNIOITWNOTZTARYHLaSHAAYF Aq Aglw/woo mm| sjeulnoly/:dny wouy papeojumoq

¥20¢/02/S0 uo

Behayaa, et al.: The relationship of GDF15 with some biochemical parameters in CVD patients in Babylon City

Gender

The prevalence of CVD based on sexual characteristics is
shown in Figure 2. This study recognized that the CVD in
males (80%) was larger than in females (20%).

Body mass index

The mean * standard deviation [SD] of BMI for the
control and CVD group was 26.24 £ 1.67 and 26.14 *
2.64, respectively. No significant differences in BMI in
patients and control group (P > 0.05) appeared in the
studied groups as shown in Table 1.

Table 1 demonstrated the mean * SD of clinical and
biochemical parameters in the CVD group compared with
the control group.

Table 2 shows the correlation coefficients between GDF15
and clinical and biochemical parameters in the patient
group.

The linear regression analysis shows a non-significant
link between GDF15 with all the clinical and biochemical
parameters studied in the patients group as shown in
Figures 3 and 4.

Discussion

Some risk factors of CVD, such as family history, age,
or sex, are unchallengeable; however, changes in lifestyle,
drug treatment, and social change represent modifiable
risk factors of CVD.!”!

control

patients

40 42 44 46 48 50 52

Figure 1: Age of studied groups as mean

Figure 2: Distribution of groups studied according to gender

This study’s findings align with the research outcomes.
The average age of CVD patients and control subjects was
51.3 and 44.4 years, respectively. Additionally, there was
a slight male predominance of 80% in this review, which
was consistent with previous study.?’! “Man’s problem”
is the traditional name of CVD, because they found that
in men. Age-standardized degrees of CVD were greater
compared with women.

The links between GDF15 and coronary artery disease
were described in other studies. Brown et al.?!! published
the first paper in this field.

GDF15 was assessed in patients with CVD and the control
group with non-significant variability between them (P >
0.05) [Table 1]. This result was in contrast with Li et al.®!
and Taddei and Virdis?? they found an opposite result.

In individuals with good health, GDF15 is typically found
at low levels throughout all organs. However, in times of

Table 1: Study sample characteristics

Parameters Patients group  Control group P value
n=20 n=20

Mean= SD Mean= SD
Weight (kg) 76.75+9.04 78.0+3.49 P =0.568
Height (cm) 1.7£0.05 1.71£0.04 P=0.364
BMI (kg/m?) 26.1412.64 26.24+1.67 P =0.889
Total cholesterol 4.02+1.1 2.34%£0.9 0.041
(mmol/L)
HDL-C (mmol/L) 1.08£0.59 231047 0.05
Triglyceride (mmol/L) 1.63+1.2 091%+1.3 0.01
Glucose (mmol/L) 6.7+£2.2 44%19 0.063
Insulin (mIU/mL) 89125 6.8+2.1 0.073
HOMA-IR 2.7£1.01 1.7£0.91 0.08
Adiponectin (pug/mL) 10.5£1.05 11.2+1.1 0.047
C-reactive protein 347%+1.85 249+1.74 0.038
(mg/L)
GDFI15 (ng/L) 354.92+107.47 370.23+122.61 P =0.676

SD: standard deviation, BMI: body mass index; HDL: high-density
lipoprotein, HOMA-IR: homeostatic model assessment for insulin
resistance; GDF15: growth differentiation factor 15

Table 2: Correlation coefficients between the studied
parameters

Parameters Correlation coefficients (r) P value
BMI (kg/m2) 0.391 0.088
Age (years) 0.365 0.113
Total cholesterol (mmol/L) 0.018 0.325
HDL-C (mmol/L) —0.009 0.651
Triglyceride (mmol/L) —-0.021 0.183
HOMA-IR 0.052 0.288
Adiponectin (ng/mL) 0.043 0.41
C-reactive protein (mg/L) 0.012 0.873

SD: standard deviation, BMI: body mass index; HDL: high-density
lipoprotein, HOMA-IR: homeostatic model assessment for insulin
resistance; GDF15: growth differentiation factor 15
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Figure 3: Correlation of GDF15 with BMI in patients group
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Figure 4: Correlation of GDF15 with age in patients group

stress during adulthood, elevated levels of GDF15 are
notably present in the liver, kidney, heart, and lungs. At
a cellular level, macrophages, endothelial cells, cardiac
myocytes, and smooth muscle cells respond to stress signals
like ischemia, pro-inflammatory cytokine stimulation, or
oxidative stress by producing and releasing GDF15.53]

Mature GDF15 (after secretion) quickly spreads into
the circulation. The circulating levels of GDFI15 are
used to determine the progression of CVD, cancer, heart
failure, and chronic renal and pulmonary embolism.? In
addition, GDF15 was a strong analysis of cardiovascular,
non-cardiovascular, and all-reason for death in healthy
subjects and subjects with diseases.*!

The result of the present study revealed significant
differences in lipid profile between patients and control

groups, which is inconsistent with some revisions that
stated significantly decreased total cholesterol and low-
density lipoprotein levels with increased GDF15 levels,
may patients of these revisions have more physical activity
than patients participated in our study.?%?"

Fasting serum glucose and fasting insulin level are
controlled by HOMA-IR, which is used for insulin
resistance estimation, where insulin release is constant at
some time, HOMA-IR normally as an analysis parameter
in epidemiological studies.*"

Insulin resistance in cardiovascular patients and healthy
controls showed non-significant variation (P > 0.05)
[Table 1]. This result was incompatible with Vila et al.?
they stated elevated insulin resistance with elevated
GDFI15 levels.

The main characteristics of obesity are decreased levels of
systematic inflammation, higher inflammatory cytokines
levels, elevated adipokines, and acute phase proteins.”

The metabolic disorders progressed by obesity, CVD, and
chronic disease.*!

Adipose tissue expressed GDF15 both in humans
and in mice, which produce fat cells both in pre and in
differentiated forms.?

In addition, plasma levels of adiponectin in patients with
obesity, T2DM, and heart disease institute low levels (in a
previous study).B?

In our research, the decrease in adiponectin levels
surpassed the impact on insulin sensitivity in the human
body. This suggests that adiponectin plays a crucial role in
enhancing insulin sensitivity.¥

Ding, et al.P? revealed a positive correlation between
GDF15 mRNA levels with adiponectin mRNA, and
GDF15 elevated adiponectin secretion by differentiated
human adipocytes.

CVDDespite the correlation between elevated CRP
levels and future cardiovascular events, the routine
measurement of CRP for assessing cardiovascular risk is
not recommended due to its low accuracy, the absence
of a definitive cut-off point for elevated CRP levels, and
the lack of an absolute prognostic value. As a result,
CRP’s significance as a risk marker for CVD remains
uncertain.'¥ This explains the result of the present
study that observed a significant elevation of CRP in
cardiovascular patients.

In the current study, the interrelationships among plasma
level of GDF15, age, and BMI in patients with CVD were
found to be non-significant (P > 0.05) correlation, as in
Figures 3 and 4, respectively.

Wang et al® found that aging patients have a higher
concentration of GDF15, due to aging accompanied by
chronic inflammatory events. In addition, Pence ef al.P®
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found that older adults have a higher concentration of
GDF15 in plasma (about threefold) when compared with
younger adults.

He et al.B” revealed that high serum GDF15 levels were
independent of BMI.

Behind the correlation of GDF15 plasma level with lipid
profile, HOMA-IR, adiponectin, and CRP in patients
with CVD was found to be a non-significant (P > 0.05)
correlation, as in Table 2.

However, another previous study has shown that the
relationship between the GDF15 level and cardiovascular
actions might be explained by numerous mechanisms. In
inflammation and oxidative stress, GDF15 is produced
by several cells and plays a role in apoptosis, cellular
repair, and proliferation. These living activities are crucial
mechanisms of cardiovascular pathobiology.¥

ConcLuSION

The study concluded that among cardiovascular patients,
the level of GDFI5 indicates a non-significant link
between all the clinical and biochemical parameters
measured in the present study.
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