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Can fetal heart rate in twin pregnancy
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Introduction. Assessment of the fetal heart rate become
a routine manner and was found to be helpful in making
important clinical decisions. In the available literature there
are no any information about fetal heart rate in twin pregnan-
cy and it usefulness in predicting pregnancy outcome.
Objective. The aim of our study was to evaluate a range of
heart rates in the first trimester in twin pregnancy and the
influence of the rate of fetal heart on the outcome of the
pregnancy.
Material and methods. The study included 89 twin pregnan-
cies between 6 and 11 weeks of pregnancy (78 pregnancies
finished with good outcome and 11 with unfavorable outco-
me).
Results. The date shows that the heart rate of embryos / fetuses
in the first trimester of an uncomplicated twin pregnancy
progressively increases between 6 and 8 weeks of pregnancy
and then slows down in week 11. Our data shows that the rate
of fetal death in the first trimester of twin pregnancy increases
progressively with decreasing of the heart rate. In our study
none of the twins survived when the observed rate of the fetal
heart was less than 110 beats per minute and half of them died
when heart rate was between 110 and 120 beats per min.
Furthermore, the significant difference in the heart rates of a
set of twins was connected with a poor prognosis. In mono-
chorionic pregnancies with a significant difference in heart rate
(20 beats/min or more) despite a normal fetal heart rate (120
beats/min or more) TTTS syndrome was confirmed later in
pregnancy.
Conclusions. The heart rate in twin pregnancy more than 120
beats per minute is connected with a good prognosis, whe-
reas below 110 beats per minute with a poor prognosis.
Furthermore, the significant difference in fetal heart rate (20
beats/min or more) can be a marker of developing TTTS syn-
drome later in pregnancy.
Key words: fetal heart rate; twin pregnancy; first trimester;
TTTS

Word count: 1601 Tables: 2 Figures: 0 References: 28

SU
M

M
A

R
Y

AUTHORS’ CONTRIBUTION: (A) Study Design · (B) Data
Collection · (C) Statistical Analysis · (D) Data Interpre-
tation · (E) Manuscript Preparation · (F) Literature Se-
arch · (G) Funds Collection

1 (59) 2021: 009-013 • ORIGINAL ARTICLE

©GinPolMedProject

Received: 03.03.2021
Accepted: 08.03.2021
Published: 31.03.2021

INTRODUCTION
In the past and nowadays the fetal heart rate
is being used as a confirmation of the embryo/
fetal life. Large group studies have reported
changes in the heart rate in early stage of pre-
gnancy [1-10]. Furthermore, miscarriages were
observed in pregnancies with abnormal fetal
heart rate [1-7,11]. Therefore assessment of the
fetal heart rate become a routine manner and
was found to be helpful in making important
clinical decisions. However in the available li-
terature there are no any information about
fetal heart rate in twin pregnancy.

AIM
The aim of our study was to evaluate range of
heart rate in first trimester in twin pregnancy
and influence of rate of fetal heart on pregnancy
outcome.

MATERIALS AND METHODS
The study was conducted in the Ultrasound Unit
in Healthcare Center in Kutno from 2010 to
2016. In the study were included 89 twin pre-
gnancies between 6 and 11 weeks of pregnan-
cy (78 pregnancies finished with good outco-
me and 11 with unfavorable outcome). All
pregnancies with risk factors (smoking, alcohol,
drug addiction) and complications (diabetes
mellitus, hypertension, anemia) were excluded
from the study

Measurements were obtained using ultraso-
und machine (B&K Medical 3535 and Voluson
730 PRO) with vaginal probe of 6.5 MHz fre-
quency. All pregnancies were calculated accor-
ding CRL measurement. The gestational age
was given in weeks according formula: 7 we-
eks = 7 weeks + 0/6 days. The heart rate was
performed using M-mode technique for each
twin separately.
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INTRODUCTION 
Diabetes Mellitus (DM) is a chronic disorder marked by 

persistent hyperglycemia due to impai insulin secretion, 
action, or both. It affects fat, carbohydrate, and protein 
metabolism [1]. Globally, it remains a major public health 
challenge, with 537 million adults affected as of 2021, 
projected to rise to 783 million by 2045. DM accounts for 
10% of global health spending, emphasizing its economic 
burden [2]. Over 2 million Iraqis have diabetes, with a 
T2DM prevalence of 13.9% [3]. 

Generally, there is different types of Diabetes mellitus 
includes primarily Type 1 Diabetes Mellitus (T1DM), Type 
2 Diabetes Mellitus (T2DM), Gestational Diabetes Mellitus 
(GDM), along with other rarer forms [4]. Normally, T1DM 
classfied as autoimmune disorder and represent 5–10% of 
accounting cases. In T1DM, the T-cell act on destruction 
of pancreatic β cells and this in turn cause sudden 
symptoms like polyuria, polydipsia, and weight loss [5]. 
On the other hand, about 90% of diabetes cases related 
to T2DM. This type arises from β-cells dysfunction and 
insulin resistance, pominatingly linked to obesity, genetic 
pisposition, sedentary lifestyle and inflammation. Usually, 
T2DM associated with other chronic complications 
such as atherosclerosis, nephropathy, neuropathy and 
retinopathy [6].

Usually, T2DM development and progression are 
intricately connected to genetic factors, with heritability 
estimates ranging between 20% and 80% [7]. Disease 
susceptibility significantly influenced by specific genetic 
polymorphisms, with distinguished examples involving 
KCNJ11 [8], PPARG [9], TLR4 [1] and TCF7L2 [10].

The insulin resistance which is mediated by 
Inflammation also has a genetic component as variations 
in TLR4 (such as Asp299Gly) have the ability to modulate 
the body's inflammatory response [11]. Also, Toll-like 
receptors, especially TLR4, are critical for interaction 
between oxidative stress, glucolipotoxicity and 
inflammation, this in turn exacerbate insulin resistance 
[12]. A valuable insight in pathophysiology of T2DM can 
be providing by these genetic factors. Additionally, these 
genetic factors highlight the valuable and importance of 
understanding individual variability in disease risk [13].

Recently, there is increasingly used of genetic 
insights to early pict the risk of T2DM and thus guide 
early interventions [14]. Additionally, using tools such 
as genome-wide association studies (GWAS) could help 
greatly in identify individuals with a genetic susceptibility, 
and thus in turn can allowing for personalized prevention 
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Background: Type 2 Diabetes Mellitus (T2DM) is a chronic metabolic 
disorder with significant genetic contributions, including Toll-Like Receptor 
4 (TLR4) gene polymorphisms such as Asp299Gly, which may influence 
disease susceptibility and progression.

Objectives: This study aims to evaluate the association of TLR4 
(Asp299Gly) gene polymorphism with T2DM and its impact on clinical 
parameters in an Iraqi women.

Methods: A case-control study was conducted with 200 female 
participants (100 women with Type 2 Diabetes Mellitus (T2DM) and 100 
healthy controls) aged 35–60 years. Clinical and biochemical parameters, 
including fasting plasma glucose (FPG), HbA1c, insulin levels, HOMA 
IR, QUICKI and lipid profiles, were measured. Genotyping for TLR4 
(Asp299Gly) gene polymorphism was performed using PCR and restriction 
enzyme analysis.

Results: The AG genotype showed an Odds Ratio (OR) of 1.33 
(P=0.36), while the GG genotype had an OR of 4.51 (P=0.18). The G allele 
frequency was higher in T2DM patients (20.5%) than controls (15%), 
with an OR of 1.53 (P=0.1). Clinical parameters did not differ significantly 
among TLR4 genotypes, except for HDL levels, which were higher in the 
GG genotype (P=0.04).

Conclusion: There was no association between the Toll-like receptor 4 
(TLR4) Asp299Gly polymorphism and type 2 diabetes mellitus (T2DM) in 
the Iraqi women.

Keywords: Type 2 Diabetes Mellitus; Toll-Like Receptor 4 (TLR4); 
Asp299Gly polymorphism; Genetic predisposition; Iraqi Women
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

strategies such as targeted lifestyle changes and tailo 
therapy to assist in prevent or delay the onset of disease 
[15]. Moreover, genetic profiling act on enhances 
the ability to monitor and manage diabetes risk 
comprehensively, in combined with traditional diagnostic 
measures such as fasting plasma glucose tests and HbA1c 
[16].

In regard to pathogenesis of Type 2 Diabetes Mellitus, 
the chronic low-grade inflammation plays a critical 
role, with the TLR4-NF-κB signaling pathway acting as 
a major mediator [17]. Activation of TLR4 acting on 
initiates inflammatory cascades and thus in turn leads to 
exacerbate β-cell dysfunction and insulin resistance. The 
complex relationship between TLR4 gene polymorphisms 
such as Asp299Gly and an individual's at risk to T2DM 
highlighted through several genetic studies [18]. It was 
found that TLR4 gene polymorphisms usually associated 
with alte metabolic pathways and immune response, and 
thus potentially serving as markers for early diagnosis and 
risk stratification in individuals susceptibility to T2DM [19]. 
Therefore, understanding these genetic polymorphisms 
supply an opportunity to improve diagnostic accuracy 
and enhance pict disease onset in susceptible population 
[20].

This study aims to investigate the relationship between 
the TLR4 gene (Asp299Gly) polymorphism and Type 2 
Diabetes Mellitus in Iraqi womn. Through identifying 
genetic variations associated with T2DM susceptibility and 
its clinical characteristics, this study seeks to contributed in 
understanding of disease pathophysiology and improving 
the potential for region-specific diagnostic strategies. The 
findings of this study may represent a basis for developing 
more accurate tools which can be used for early diagnosis 
and for risk assessment of T2DM in the Iraqi women.

SUBJECTS AND METHODS
This case-control study was carried out at 

Diabetes Center of Al-Sadder Teaching Hospital, Najaf 
governorate, Iraq, over an eight months peroid (January 
to August 2024) . This study involved two hund females 
participants, including 100 women (patients group) 
with type 2 diabetes mellitus, between 35 to 60 years 
old. These patients were selected randomly from those 
visiting the Diabet Center for clinical routine examination 
and glucose level monitoring. In addition, 100 healthy 
women (control group), aged between 35 and 60 years 
were randomly chosen and involved in the study.

Inclusion criteria: This study involved females with 
type 2 diabetes mellitus, identified by a fasting plasma 
glucose level of 126 mg/dL or higher, along with typical 
diabetic patient symptoms. Moreover, only subjects 
who had been diagnosed with type 2 diabetes by an 
endocrinologist were enrolled in the study.

Exclusion criteria: The study excluded people aged 
34 or younger, patients with type 1 diabetes mellitus 
or who treated with insulin. Furthermore patients with 
heart problems, like cardiomyopathy, heart failure, 
and congenital heart disease. Additionally, individuals 
with immune diseases, cancer, severe hepatic or 
kidney disorders, pregnant women, and those taking 
glucocorticoids were not qualified for participate.

Materials

The kits and chemicals used in the study provided 
from Global sources, such as, Diamond safe stain from 
(USA) Promega company, agarose powder from (Spain) 
Condalab, and Taq Plus PCR smart mix kit korean orgin 
from SolGent company. Additionally, kits for cholesterol, 
DNA extraction, glucose, HbA1c, HDL, human insulin, and 
triglycerides were sourced from Linear (Spain), Favorgen 
(Taiwan), i-sens (South Korea), Tosoh (Japan), and Linear 
(Spain) respectively. Other materials included primers 
from Alpha DNA (USA), proteinase K from Peakendness 
(China), restriction enzymes from Promega (USA), Safe-
Green Opti-DNA Marker from ABM (Canada), and Tris BE 
buffer (10X) from Promega (USA). 

Methodology

After excluding non-respondent patients or those 
who met the above-mentioned exclusion criteria, all 
study participants including women with Type 2 Diabetes 
Mellitus and healthy female controls provided signed 
informed consent. The subjects were then refer for blood 
sampling, as well as phenotypic and genotypic analysis, 
at the Laboratory of the Clinical Laboratory Sciences 
Department, College of Pharmacy, Kufa University.

Phenotypic analysis: Data on age, body mass index, 
smoking history, family history of T2DM, and chronic 
medication use were collected for each participant. A 
blood sample was obtained from all subjects and divided 
into two portions. One portion was used to test fasting 
blood sugar, serum lipid profile, and serum insulin levels, 
while the other was used for genetic analysis of the TLR-
4 gene. HbA1c levels were measu using the Finecare™ 
HbA1c (Hemoglobin A1c) Rapid Quantitative Test. Serum 
measurements were taken immediately after sample 
collection.

Genotyping measurements: DNA was extracted from 
the blood samples of all T2DM patients and control group 
using the Favor Prep™ Blood Genomic DNA kit (Favorgen). 
The concentration and purity of the DNA samples were 
assessed using a Nanodrop device. A Polymerase Chain 
Reaction (PCR) was performed to amplify a specific 
genomic region using a T-professional thermocycler, 
manufactu by Biometra (Germany). Primers, provided 
by Alpha-DNA as lyophilized powder, were used in this 
study, and the primer sequence was F (forward): 5′-
GAT TAG CAT ACT TAG ACT ACT ACC TCC ATG-3′ and R 
(reverse): 5′-GAT CAA CTT CTG AAAAA GCA TTC CCAC-3′. 
The 2x Taq Plus PCR Smart Mix kit from SolGent (South 
Korea) was utilized for the reaction.

The PCR conditions were optimized to ensure efficient 
DNA amplification. The process began with an initial 
denaturation cycle at 95 ℃ for 5 minutes, followed by 30 
cycles of denaturation at 95 ℃ for 30 seconds, annealing 
at 60 ℃ for 30 seconds, and extension at 72 ℃ for 30 
seconds. The final synthesis step was performed at 72 
℃ for 10 minutes. After amplification, the amplicon was 
digested with the NcoI restriction enzyme (10 U/μl) for 
the Asp299Gly variant, incubated at 37 ℃ for 1 hour. 
This enzyme, obtained from Promega Corporation, 
facilitated the cutting process for further analysis. The 
digested product was then separated by 2% agarose 
gel electrophoresis (Condalab, Canada), stained with 
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Diamond Nucleic Acid Dye for visualization under UV 
light.

Ethical consideration

The study design was approved by the Scientific 
Committee for Research Ethics at the Faculty of Pharmacy, 
Kufa University (Approval No: 211#16-12-2022).

Patient consent 

The study protocols were communicated to all 
participants, and a verbal and written informed consent 
was obtained from those who agreed to participate 
before sample collection.

Statistical analysis

Continuous variables were expressed as mean ± 
Standard Deviation (SD). Differences in means between the 
T2DM and healthy groups were analyzed using Student's 
t-test in SPSS version 26 and Microsoft Office Excel 2019. 
The Hardy-Weinberg equilibrium was evaluated using 
the goodness-of-fit chi-square test. Odds ratios were 
determined through logistic regression analysis. A p-value 
of less than 0.05 was deemed statistically significant.

RESULTS
The comparison of serum lipid profiles between 

T2DM patients and the control group revealed significant 
differences (p ≤ 0.0001) in all measu parameters (Tab. 
1.). T2DM patients exhibited markedly higher levels of 
triglycerides (249.04 ± 24.38 mg/dl), cholesterol (221.42 
± 38.54 mg/dl), LDL (127.68 ± 27.37 mg/dl), and VLDL 
(48.28 ± 6.26 mg/dl) alongside lower levels of HDL (35.27 
± 6.83 mg/dl), compa to the control group (triglycerides: 

127.52 ± 29.59 mg/dl, cholesterol: 163.58 ± 27.19 mg/
dl, LDL: 82.19 ± 27.95 mg/dl, HDL: 55.34 ± 10.67 mg/dl, 
VLDL: 25.31 ± 5.92 mg/dl).

The comparison between the T2DM patients and the 
control group was conducted to assess key metabolic 
markers associated with diabetes, Tab. 2. The results 
revealed significant differences in Fasting Plasma Glucose 
(FPG), HbA1c, plasma insulin levels, insulin resistance 
(HOMA-IR), and QUICKI index. The T2DM group had 
markedly higher FPG (233.25 ± 31.44 mg/dl), HbA1c 
(9.17 ± 1.53%), plasma insulin levels (23.28 ± 6.89 mIU/L), 
and HOMA-IR (9.59 ± 5.27) compa to the control group, 
which showed lower values (80.06 ± 16.43 mg/dl, 5.38 ± 
0.52%, 13.36 ± 4.27 mIU/L, and 2.64 ± 0.93, respectively). 
The QUICKI index was significantly lower in the T2DM 
group (0.28 ± 0.013) than in controls (0.33 ± 0.02), all 
with p-values < 0.0001, indicating a strong association 
between these markers and type 2 diabetes.

The genotype and allele frequencies of the TLR4 
(Asp299Gly) polymorphism and its association with T2DM 
risk are presented in Tab. 3., which reveals no association 
between the TLR4 (Asp299Gly) polymorphism and T2DM. 
The AG genotype (33% in T2DM vs. 28% in controls) 
showed an OR of 1.33 (95% CI: 0.72–2.44; P=0.36), while 
the GG genotype (4% in T2DM vs. 1% in controls) had an 
OR of 4.51 (95% CI: 0.49–41.4; P=0.18). For alleles, the G 
allele frequency was higher in T2DM (20.5%) compa to 
controls (15%), with an OR of 1.53 (95% CI: 0.91–2.56; 
P=0.1).

The study investigated the impact of Toll-like 4 
receptors gene (Asp299Gly) polymorphism on various 
clinical parameters in type 2 diabetes patients. The results 
are summarized in the Tab. 4. The results from the table 
reveal no significant differences in clinical characteristics 
such as BMI, FBS, HbA1c, insulin levels, cholesterol, 

Tab. 1. Comparison of serum lipid profile 
between Type 2 Diabetes Mellitus (T2DM) 
patients and healthy controls.

Serum Lipid Profile Patients (n = 100) Control (n = 100) P

Triglyceride (mg/dl)

Mean ± SD 249.04 ± 24.38 127.52 ± 29.59  0.0001

Cholesterol (mg/dl)

Mean ± SD 221.42 ± 38.54 163.58 ± 27.19 0.0001

HDL (mg/dl)

Mean ± SD 35.27 ± 6.83 55.34 ± 10.67  0.0001

VLDL (mg/dl)

Mean ± SD 48.28 ± 6.26 25.31 ± 5.92 0.0001

LDL (mg/dl)

Mean ± SD 127.68 ± 27.37 82.19 ± 27.95  0.0001

Tab. 2. Comparison of fasting plasma glu-
cose, HbA1c, insulin level and insulin resis-
tance between T2DM and control group.

Descriptive Statistics Patients (n = 100) Control (n = 100) P

FPG (mg/dl)

Mean ± SD 233.25 ± 31.44 80.06 ± 16.43 0.0001

HbA1c

Mean ± SD 9.17 ± 1.53 5.38 ± 0.52 0.0001

Plasma insulin level mIU/L

Mean ± SD 23.28 ± 6.89 13.36 ± 4.27 0.0001

HOMA-IR index

Mean ± SD 9.59 ± 5.27 2.64 ± 0.93 0.0001

QUICKI

Mean ± SD 0.28 ± 0.013 0.33 ± 0.02 0.0001
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

triglycerides, VLDL, LDL, HOMA-IR, and QUICKI between 
the genotypes (AA, AG, and GG) of the Toll-like 4 receptor 
(Asp299Gly) gene polymorphism. The p-values for these 
parameters were all above the 0.05 threshold, indicating 
that genotype does not influence these clinical markers in 
the studied patients.

However, a notable finding was observed for HDL 
levels, where the GG genotype showed significantly 
higher HDL levels (38.52 ± 5.14 mg/dl) compa to the AA 
and AG genotypes (34.60 ± 6.82 mg/dl and 38.18 ± 7.11 
mg/dl, respectively) with a p-value of 0.04. Despite this, 
other lipid parameters, including triglycerides, VLDL, and 
LDL, did not exhibit any significant differences between 
the genotypes.

DISCUSSION
Genome-wide association studies (GWAS) have 

identified over 60 SNPs associated with T2DM risk, aiding 
high-risk individual identification [21]. 

Toll-like receptor 4 (TLR4) detects Gram-negative 
bacteria and is linked to insulin resistance (IR) and 
type 2 diabetes mellitus (T2DM) by upregulating 
proinflammatory pathways in adipocytes, skeletal muscles, 
and the liver. TLR4 is overexpressed in pancreatic islet 
cells under high glucose levels and obesity, contributing 
to β-cell dysfunction. Lipopolysaccharide (LPS) inhibits 
insulin gene expression in β-cells via TLR4 and NF-κB 
signaling, with effects observed at endotoxemia-level LPS 
concentrations, suggesting microbiota-related metabolic 
disturbances [22,23].

Numerous molecular studies have investigated SNPs in 
the TLR4 gene, though only a few have focused on various 
types of diabetes. In Iraq, molecular screening efforts have 

targeted conditions such as hepatitis C virus (HCV) [18], 
glaucoma, leukemia, cancer and cardiovascular diseases 
(CVD), [1,10]. However, no studies on T2DM have been 
conducted in the Iraqi women.

The findings of this study contribute to the growing 
body of evidence investigating the association between 
Toll-Like Receptor 4 (TLR4) Asp299Gly polymorphism 
and type 2 diabetes mellitus (T2DM). Our results showed 
a higher frequency of the G allele and GG genotype in 
T2DM patients compa to controls, though the association 
did not reach statistical significance. While previous 
studies have shown conflicting evidence on the role 
of this polymorphism in T2DM, our findings align with 
some reports suggesting a potential, albeit weak, genetic 
pisposition linked to TLR4 variations. Studies like Yin et 
al.’s meta-analysis reported no significant association 
between TLR4 polymorphisms and an increased risk T2DM. 
However, Belforte et al. found that this polymorphism 
was associated with a uced risk of metabolic disorders, 
including T2DM and metabolic syndrome [24].

To evaluate the relationship between the TLR4 
Asp299Gly polymorphism and the risk of T2DM, a 
comprehensive analysis of nineteen studies comprising 
7150 patients and 9993 healthy controls was conducted. 
Among these, 8 studies were focused on Asian 
population while, eleven studies deals with Caucasian 
population. The findings of these studies revealed that 
there is no significant association between the TLR4 
Asp299Gly polymorphism and T2DM likelihood. The lack 
of association opens the door to suggest that this specific 
polymorphism could be not having a direct role that can 
influence on susceptibility to T2DM across different ethnic 
groups [25].

In regard to TLR4 rs4986790 SNP, Buraczynska et al. 
[26] highlighted a GG genotype prevalence of 0.46% in 

Tab. 3. Association of toll-like receptor 4 
(Asp299Gly) gene polymorphism with Type 
2 diabetes mellitus: genotype and allele 
distribution.

(rs4986790) T2DM, n (%) Control, n (%) OR (95% CI) P- value

Genotypes

AA 63(63%) 71 (71%) Reference

AG 33(33%) 28 (28%) 1.33(0.72-2.44) 0.36

GG 4(4%) 1 (1%) 4.5079(0.49-41.4) 0.18

Total (N) 100 100

Alleles

A 159(79.5%) 170(85%)

G 43(20.5%) 30(15%) 1.53(0.91-2.56) 0.1

Total (2N) 200 200

Tab. 4. The relation between toll-like 4 
receptors gene (Asp299Gly) (A>G) gene 
polymorphism genotypes and the investi-
gated parameters in patients group under 
the codominant model.

Clinical Characteristic
Genotype M ± ST.DE.

P V
AA (n=63) AG (n=31) GG (n=6)

BMI 32.82 ± 7.9 34.14 ± 8.3 33.31 ± 8.1 0.75

FBS (mg/dl) 244.08 ± 31.33 237.64 ± 31.16 232.27 ± 32.38 0.49

HbA1c 9.42 ± 1.72 9.03 ± 1.25 9.18 ± 1.55 0.52

Insulin(μIU/mL) 22.07 ± 6.94 23.17 ± 7.25 22.61 ± 6.43 0.77

Cholesterol (mg/dl) 227.25 ± 41.21 222.07 ± 40.06 211.43 ± 40.25 0.60

HDL (mg/dl) 34.60 ± 6.82 38.18 ± 7.11 38.52 ± 5.14 0.04

Triglycerides(mg/dl) 255.05 ± 23.06 246.51 ± 24.62 243.72 ± 25.14 0.18

VLDL (mg/dl) 49.62 ± 5.62 47.84 ± 6.94 46.58 ± 6.09 0.26

LDL (mg/dl) 134.17 ± 27.05 133.22 ± 21.57 121.27 ± 26.37 0.49

HOMA IR 9.16 ± 5.92 10.36 ± 5.43 9.66 ± 5.64 0.63

QUICKI 0.258 ± 0.018 0.255 ± 0.014 0.257 ± 0.012 0.71
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T2DM patients and 0.13% in control group. However, 
Singh et al. reported a prevalence of 0.8% [27] and 0.52% 
[28] in T2DM patients. Moreover, in Indian and Romanian 
populations, the prevalence of the GG genotype among 
T2DM cases and controls was reported as 3.01%/3.94% 
[29], 1.24%/0.76% [30], and 4.54%/5%, respectively [31].

Additionally, some studies found a GG genotype 
prevalence of 0.87% [32] and 1% [33] in control groups. 
In our study, the prevalence of the GG genotype was 4% 
in T2DM cases compa to 1% in controls.

Our lipid profile analysis revealed significant differences 
between T2DM patients and controls, with T2DM patients 
exhibiting higher triglycerides, total cholesterol, and Very-
Low-Density Lipoprotein (VLDL) levels while having lower 
High-Density Lipoprotein (HDL) levels. These findings are 
consistent with previous studies, which have reported 
a similar pattern of dyslipidemia in T2DM patients [32]. 
This indicates that T2DM patients typically present with 
dyslipidemia characterized by atherogenic lipid profiles, a 
major risk factor for cardiovascular diseases. In our study, 
the GG genotype was associated with slightly higher HDL 
levels compa to AA and AG genotypes, a finding that 
resonates with Taís Silveira Assmann’s meta-analysis [34], 
which suggested protective roles of TLR4 polymorphisms 
in some ethnic groups. However, there is no significant 
differences were found in other lipid profile results 
among genotypes, thus suggesting a limited effect of the 
rs4986790 polymorphism on the metabolism of lipid in 
our cohort. 

Our analysis of glycemic parameters and insulin 
resistance indices also highlighted significant differences 
between T2DM patients and controls. In T2DM patients, 
elevated values of fasting plasma glucose, fasting plasma 
insulin levels, HbA1c, and HOMA-IR emphasize the 
characteristic insulin resistance and poor glycemic control 
detected in these patients. As well as, the QUICKI index, 
which was significantly lower in the patients group, 
represents further supports to the presence of insulin 
resistance. These findings are compatible with the well-
established fact of pathophysiology for Type 2 Diabetes 
Mellitus, where the resistance to insulin in peripheral 
tissues, in combined with dysfunction in beta-cell, results 
in increase blood glucose level and hyperinsulinemia 
[35]. The findings of this study revealed no significant 
genotypic differences in glycemic parameters, which 
contrast with other studies like Al-Fatlawi et al., who 
reported that TLR4 rs4986790 SNP was associated with 
uced T2DM risk and improve glycemic outcomes. This 
discrepancy in findings could be attributed to differences 
in study populations, sample size, and environmental 
factors influencing gene expression [36].

On the other hand, in terms of the broader 
implications of TLR4 gene polymorphisms in inflammatory 
and metabolic pathways, this study added a lot to the 
mixed results from previous studies. The TLR4’s role as 

inflammatory mediator and its link to insulin resistance 
and metabolic dysfunction has been documented 
in animal studies [37]. Similarly, recent studies have 
hypothesized that TLR4 expression may intersect 
with AMP-Activated Protein Kinase (AMPK) signaling, 
suggesting a potential anti-inflammatory mechanism. 
While this study didn't directly assess these pathways, 
the absence of considerable differences in biochemical 
parameters between genotypes suggests that the 
TLR4 gene Asp299Gly polymorphism alone may not 
substantially affects these inflammatory or metabolic 
processes in our cohort [38]. This aligns seamlessly with 
meta-analysis of Yin et al.’s [39], which found there is 
no robust association between TLR4 polymorphisms and 
increased T2DM susceptibility. However, further studies 
involving larger, multi-ethnic cohorts and functional 
analyses are needed to clarify the exact role of TLR4 
polymorphisms in T2DM pathogenesis. 

CONCLUSION
This study highlights that there was no association 

between the Toll-like receptor 4 (TLR4) Asp299Gly 
polymorphism and type 2 diabetes mellitus (T2DM) in the 
Iraqi population. While the GG genotype of TLR4 showed 
a trend toward higher HDL levels, other metabolic and 
clinical markers such as BMI, fasting blood sugar, HbA1c, 
and insulin resistance were not significantly influenced 
by the genotypes. The G allele frequency was higher 
among T2DM patients than controls, suggesting a 
potential genetic pisposition. These findings contribute 
to understanding the genetic basis of T2DM and may aid 
in developing region-specific diagnostic and pictive tools 
for T2DM risk. Further studies are warranted to validate 
these results and explore the mechanistic role of TLR4 
polymorphisms in T2DM pathophysiology.
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.
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