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INTRODUCTION
Autoimmune diseases are a group of complex conditions 
in which the immune system, designed to protect the body 
from foreign invaders, mistakenly attacks its own healthy 
cells and tissues [1]. These disorders can affect multiple 
organs and systems, leading to chronic inflammation, 
tissue damage, and debilitating symptoms. Examples of 
autoimmune diseases include rheumatoid arthritis, lupus, 
multiple sclerosis, and type 1 diabetes, among many 
others [2]. While the exact causes of autoimmune diseases 
remain elusive, recent advancements in research and 
treatment approaches have shed light on the underlying 
mechanisms and provided hope for improved management 
and outcomes for individuals living with these conditions 
[3]. Understanding the intricate interplay between genetic 
and environmental factors is a crucial aspect of unraveling 
the mysteries of autoimmune diseases. Genetic studies 
have identified specific gene variants associated with 
increased susceptibility to certain autoimmune conditions, 
highlighting the importance of inherited factors. However, 
it is increasingly evident that genetic predisposition alone 
is not sufficient to trigger the onset of these diseases [4]. 
Environmental triggers, such as infections, diet, exposure 
to certain chemicals, and even stress, play a significant role 
in precipitating or exacerbating autoimmune responses 
in genetically susceptible individuals. In recent years, 
researchers have also recognized the significant influence 
of the gut microbiome on autoimmune diseases. The 
gut houses a complex ecosystem of microorganisms that 
interact with the immune system in various ways [5]. 
Imbalances in the composition of the gut microbiome, 
known as dysbiosis, have been linked to the development 
and progression of autoimmune disorders. This realization 
has opened up new avenues of investigation, with scientists 
exploring therapeutic strategies to modulate the gut 
microbiome and restore immune balance, including the 
use of probiotics, prebiotics, and even fecal microbiota 
transplantation [6]. The advent of precision medicine has 
revolutionized the approach to managing autoimmune 
diseases. This personalized treatment approach recognizes 
that each patient is unique, with distinct genetic and 
environmental factors contributing to their condition. 
By utilizing advanced diagnostic tools, including genetic 
testing and biomarker analysis, healthcare professionals can 
tailor treatment strategies to suit individual patients. This 
includes the use of targeted therapies, such as monoclonal 
antibodies and small molecules, which selectively block 
key immune pathways involved in specific autoimmune 
diseases. Precision medicine holds great promise for 
improving treatment outcomes and reducing adverse 
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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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effects by providing customized and targeted interventions 
[7]. Additionally, biologic therapies derived from living 
organisms have emerged as a powerful weapon in the battle 
against autoimmune diseases. These medications, including 
cytokine inhibitors and immune modulators, target specific 
components of the immune system to suppress aberrant 
immune responses. Biologics have transformed the lives 
of many patients, providing effective control of symptoms 
and slowing disease progression. On-going research focuses 
on developing new biologics with improved efficacy, fewer 
side effects, and increased affordability. Furthermore, 
regenerative medicine, a rapidly evolving field, offers 
exciting possibilities for individuals with autoimmune 
diseases [8]. Stem cell therapy, in particular, holds great 
promise in repairing damaged tissues and modulating the 
immune system. Mesenchymal stem cells derived from 
various sources possess immunomodulatory properties 
that can help restore immune balance and promote tissue 
regeneration. Clinical trials investigating the use of stem 
cell therapy for autoimmune conditions, such as multiple 
sclerosis and rheumatoid arthritis, have shown encouraging 
results, paving the way for potential future treatment 
options [9]. While autoimmune diseases continue to 
present significant challenges, the remarkable progress 
made in understanding their underlying mechanisms and 
developing innovative treatment approaches offers hope 
for millions of individuals worldwide. By unraveling the 
complexities of these conditions and utilizing personalized 
and targeted interventions, researchers and clinicians 
aim to improve the quality of life for those living with 
autoimmune diseases [10].

DISCUSSION
Autoimmune diseases continue to pose a significant 
challenge in the field of medicine, affecting millions of 
individuals worldwide. These conditions arise when the 
immune system, which is designed to protect the body 
from harmful invaders, mistakenly targets its own healthy 
cells and tissues. The resulting immune response can lead 
to a range of chronic and debilitating diseases, affecting 
multiple organs and systems within the body. However, 
recent breakthroughs in research and treatment approaches 
offer hope for better management and improved outcomes 
for individuals living with autoimmune diseases.

Uncovering the genetic and environmental 
factors

A deeper understanding of the genetic and environmental 
factors that contribute to autoimmune diseases has 
been a major focus of research in recent years. Genetic 
studies have identified specific gene variants associated 
with increased susceptibility to various autoimmune 
conditions. Additionally, researchers have begun to unravel 
the intricate interplay between genetic predisposition 
and environmental triggers, such as infections, diet, and 
exposure to certain chemicals.

The gut microbiome connection

Emerging evidence suggests that the composition of 

the gut microbiome plays a crucial role in autoimmune 
diseases. The gut houses trillions of microorganisms that 
interact with the immune system, influencing its response. 
Imbalances in the gut microbiome, known as dysbiosis, 
have been linked to the development of autoimmune 
disorders. Researchers are now exploring therapeutic 
strategies to modulate the gut microbiome, including 
the use of probiotics, prebiotics, and fecal microbiota 
transplantation, to restore balance and potentially alleviate 
symptoms.

Precision medicine: tailoring treatment 
approaches

The advent of precision medicine has revolutionized the 
management of autoimmune diseases. This approach 
recognizes that each patient is unique, with distinct genetic 
and environmental factors contributing to their condition. 
By utilizing advanced diagnostic tools, including genetic 
testing and biomarker analysis, healthcare professionals can 
tailor treatment strategies to suit individual patients. This 
includes the use of targeted therapies, such as monoclonal 
antibodies and small molecules, which selectively block 
key immune pathways involved in specific autoimmune 
diseases.
Harnessing the power of biologics
Biologic therapies, derived from living organisms, have 
shown tremendous promise in the treatment of autoimmune 
diseases. These medications, including cytokine inhibitors 
and immune modulators, target specific components of the 
immune system to suppress aberrant immune responses. 
Biologics have transformed the lives of many patients, 
providing effective control of symptoms and reducing 
disease progression. Ongoing research aims to develop new 
biologics with improved efficacy, fewer side effects, and 
increased affordability.
Advancements in regenerative medicine
Regenerative medicine, a rapidly evolving field, holds 
great potential for individuals with autoimmune diseases. 
Stem cell therapy, in particular, has shown promise in 
repairing damaged tissues and modulating the immune 
system. Mesenchymal stem cells, derived from various 
sources such as bone marrow and umbilical cord tissue, 
possess immunomodulatory properties that can help 
restore immune balance and promote tissue regeneration. 
Clinical trials investigating the use of stem cell therapy for 
autoimmune conditions, such as multiple sclerosis and 
rheumatoid arthritis, have shown encouraging results, 
paving the way for future treatment options.
CONCLUSION
The field of autoimmune diseases has witnessed significant 
advancements in recent years, offering hope for individuals 
affected by these complex conditions. Through increased 
understanding of genetic and environmental factors, 
researchers have uncovered important insights into 
susceptibility and triggers. The role of the gut microbiome in 
autoimmune diseases has also gained recognition, providing 
opportunities for novel therapeutic interventions. Precision 
medicine has revolutionized treatment approaches, 
allowing for tailored strategies based on individual genetic 
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and environmental profiles. Biologic therapies have shown 
remarkable efficacy in controlling symptoms and slowing 
disease progression. Furthermore, regenerative medicine, 
particularly stem cell therapy, holds promise for tissue 
repair and immune modulation. While challenges remain, 
the collective efforts of the scientific community are paving 
the way towards better management and improved quality 
of life for individuals living with autoimmune diseases. 
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By leveraging interdisciplinary research and collaborative 
approaches, we can continue to unravel the complexities of 
these disorders and develop more effective interventions to 
alleviate the burden on patients worldwide. With continued 
dedication and innovation, the future holds great promise 
for advancements in understanding, diagnosing, and 
treating autoimmune diseases, ultimately improving the 
lives of millions of individuals affected by these conditions.
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