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Abstract

Depression is a growing epidemic with a prevalence of 8.1% in the years 2013-2016. This
number is expected to increase by 2.26% in the year 2022. Following such overwhelming
statistics, this study seeks to identify an association between income on the prevalence of
depression among various race groups. A retrospective observational study was conducted
using the BRFSS 2021 data. Descriptive and logistic regression analyses using WEAT were
performed to assess various race groups (_RACE) and their annual income (INCOME3). In the
sample size of 342,878 a total of 70,109 (20.4%) individuals responded positively to having
depression. In the sample size of 342,878 a total of 70,109 (20.4%) individuals responded
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positively to having depression. Furthermore, the results of this study showed overarching
theme of negative correlation between the income of the individuals from different race groups
and the prevalence of depression in said race groups. These results were uniform for the
majority of the 8 race groups studied. This alluded to the finding that an increased annual
income was a protective factor against the development of depression. However, the race group
Asian/ non-Hispanic race group was not able to provide an evident pattern for the prevalence
of depression. This study concluded that there is an association between income and the
prevalence of depression. The variable pattern of depression seen in the Asian/ non-Hispanic
race group suggests different factors that affect the development of depression in said race
group. These factors could include community views on mental illness and the familial ties of
Asian households. The findings in this study could implicate potential healthcare illiteracy seen
in the financially underprivileged, inability to access trained healthcare professionals and an

overwhelmingly poor outlook on life.
Keywords: Depression, income, race.

INTRODUCTION

Depression is a modern epidemic described as negatively affecting an individual’s thoughts and
actions [1]. During 2013-2016, 8.1% of American adults aged 20 and over had depression in a
given 2-week period. Women were twice as likely to develop depressive symptoms when
compared to their male counterparts [2]. Moreover, depression is the leading cause of suicide,
claiming 48,183 lives in the year 2021. This is represented in the CDC databased under the
section suicide data and statistics.[3]

The goal of this study is to understand the relation between annual income of individuals and
depression, amongst various race groups. This is a necessary study as the prevalence of
depression is constantly rising. Moreover, there is a 2.6% increase in the suicides from the year
2021 and 2022 (46,449) [3]. Therefore, there is an increasing need for identifying risk factors
for the development of depression. For this study, the online database Behavioural Risk Factor
Surveillance System (BRFSS), provided by the CDC was utilized [4]. The aforementioned
database is a collection of demographic and health conditions that were recorded through
telephone communications. Patients were allowed to self-identify their medical history
(Existence of depression for the purpose of this study) and demographic details (annual
household income and race for this study).

Prior studies conducted by Frederick J. Zimmerman, and Wayne Katon sought to understand
the relation between depression and the annual household income of the participants [5].
Additionally, in another paper, ShervinAssari seeks to find a correlation between numerous
demographic factors (race, gender, socioeconomic status and income) and their effect on

depression [6]. These studies were conducted in 2005 and 2017 respectively, rendering this data
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obsolete. The purpose of this study is to provide collaborated evidence in favour of these studies
by utilizing relevant data from the year 2021.

METHODOLOGY: This is an Observational retrospective analysis done using the BRFSS
database. This data was obtained on the 13th of February, 2024. The data was obtained from

non-human research participants and the nature of the data was deidentified. Additionally, the
obtained information was readily available for public use. The contents of the dataset were
demographic information limited to annual household income and race of the individuals. The
dataset also included information regarding the incidence of a depressive episode in the past
year (2021 for this study) [4].

Data was extracted from Web Enabled Analysis Tool (WEAT), in the BFRSS database [4]. The
data included “Ever told you that you had a depressive disorder, including depression, major
depression, dysthymia, or minor depression” (ADDEPEV3) as a dependent variable. While 8
level races (_ RACE) was the independent variable. Furthermore, Annual household income
(INCOMES3) was added as a control variable.

Depression was classified using the DSM-5 criteria, which included a two-week period of
either; (1) depressed mood, or (2) anhedonia [1]. Furthermore, patients were required to
present with 5 or more symptoms of depression in the said two-week period. These symptoms
are;

Depressed mood every day for nearly every day of the two-week period.

Decreased or loss of interest in daily activities.

Weight changes or a change in appetite.

Slowed mental processes and reduced physical capabilities.

Fatigue or lack of energy.

Sense of worthlessness.

NS U e W=

Reduced concentration and thought processes.
8. Recurrent thoughts of suicide.

The primary analysis of the data was done with the help of WEAT which included sample size,
ADDEPEV3 response “YES” and response “NO”. _RACE was a level 8 demographic question
which yielded the following results; (1) White, non-Hispanic (2) Hispanic (3) Asian, non-
Hispanic (4) Black, non-Hispanic (5) American Indian/Alaskan Native, non-Hispanic (6)
Native-Hawaiian/Other pacific islander, non-Hispanic (7) Multiracial, non-Hispanic (8) Other
race, non-Hispanic. INCOME3, was used as a control variable and included the following
brackets; (1) Income < $10,000 (2) $10,000 <= Income < $15,000 (3) $15,000 <= Income <
$20,000 (4) $20,000 <= Income < $25,000 (5) $25,000 <= Income < $35,000 (6) $35,000 <=
Income < $50,000 (7) $50,000 <= Income < $75,000 (8) $75,000 <= Income < $100,000 (9)
$100,000 <= Income < $150,000 (10) $150,000 <= Income < $200,000 (11) Income >= $200,000.
For this study their group were labelled as IG1, 1G2, IG3, 1G4, IG5, 1G6, 1G7, 1G8, 1G9, IG10,
and IG11. Finally, the initial analysis also included the p-value and 95%(CI.
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This data was saved using Excel, which was later used to perform a logical regression. Excel
was also used to create the graphs provided in this paper. Secondary analysis yielded two
results, the first was a logical regression for each income bracket. The second result was a
cumulation of all the individual logical regressions into a single comprehensive graphical
representation.

Finally, the data was collected ethically, with the consent of the participants. Furthermore,
there was no funding awarded for the publication of this research paper.

RESULTS

Chart Title

—&—White, non-Hispanic Black, non-Hispanic Hispanic American IndianfAlaskan Native, non-Hispanic

Native-Hawiian/other Pacific Islander, non-Hispanic ~ —@=Other race, nan-Hispanic —@— Multiracial, non-Hispanic

Figure 1. A cumulative analysis of depression prevalence seen in different races groups across
all income brackets.

This image serves as a testament that there is a negative correlation between the annual
household income and the prevalence of depression. This overlay allows us to identify that the
race group White, non-Hispanic has the highest prevalence of depression in IG1. Additionally,
we can also conclude from these findings that the Hispanic population has the highest
prevalence of depression in the income bracket IG11. Finally, we can witness that the race
group Asian, non-Hispanic have the lowest prevalence of depression. While the race group

Multiracial, non-Hispanic has the highest prevalence of depression.

CONCLUSION

This study finds a negative correlation between the dependent variable “Ever told you that you

had a depressive disorder, including depression, major depression, dysthymia, or minor
depression” (ADDEPEV3) and the control variable (INCOME3) [2]. This is true for all of the

independent variables 8 level race (_ RACE), an exemption being the Asian, non-Hispanic race
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group. Since the scope of this study was to identify a trend in the prevalence of depression in
different income brackets amongst various race groups, there is no concrete explanation for
the reason for these findings [4]. Furthermore, additional studies must be conducted to explain

these findings.

LIMITATIONS

Since the data obtained on the BRFSS was collected using telephone communications [4]. There
is a possibility that this sample does not include the entire population of the country. The
reasons for this might include the reluctance of the individual to response to questions,
unavailability to answer the phone call or lack of access to a communication device.
Furthermore, there is a possibility of incorrect identification of the health conditions and
demographic factors. This is a limitation of the self-identifying nature of the conditions.
Similarly, there also exists a possibility that the individual did not understand the essence of
the question presented to them due to language barriers and healthcare illiteracy. Finally, the
association here does imply correlation, however there is no evidence to prove a casual relation
between the variables [5]. Further studies need to be done in order to understand the reason

for this correlation.
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Abstract

With seizures arising from aberrant neural activity, epilepsy is a chronic non-communicable

brain illness that affects approximately 50 million individuals worldwide. We report the case
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of a 7-year-old boy who suffered a subarachnoid hemorrhage in the temporal lobe and
developed focal epilepsy. Hemorrhage and seizure activity were confirmed by an MRI and
EEG. Temporary control was achieved with Levetiracetam (LEV) initially, but seizures
returned and LEV and Lamotrigine polytherapy were required. EEGs continued to display
aberrant discharges despite therapy. Given the results of the MRI and the significant risk of

surgery, it was advised to maintain medicinal treatment.

Keywords: MRI, EEG, temporal lobe, seizures, epilepsy, subarachnoid hemorrhage,

intraventricular hemorrhage.

INTRODUCTION

Epilepsy is a long-term, non-infectious disease of the brain. According to WHO, Epilepsy is a
chronic disease of the brain, over 50 million people suffer from this illness all over the world.
The most significant point is that these are repetitive seizures that are short episodes. These
movements can be (partial) or (generalized) depending on the nature of the seizure. It can also
be accompanied and followed by loss of consciousness, as well as loss of control over bowel or
bladder function and many other functions. Seizures happen as a result of abnormal electrical
activity in the area of the brain due to inappropriate functioning of neurons. These discharges
may happen in different sites of the brain. They take forms from moments of being inattentive
to muscles twitching to very violent and long-lasting convulsions. Moreover, they might be
rare and vary between 1-2/week to 3-4/ day.

Epilepsy is a disease of the brain defined by any of the following conditions:

1. At least two unprovoked (or reflex) seizures occurring >24 hours apart;

2. One unprovoked (or reflex) seizure and a probability of further seizures similar to the
general recurrence risk (at least 60%) after two unprovoked seizures, occurring over the next
10 years;

3. Diagnosis of an epilepsy syndrome [1].
there are many causes of epilepsy can be and subarachnoid hemorrhage is one of them. many
of these hemorrhages are caused because of aneurysms and bursts of this aneurysm.

Patients' long-term survival, functional status, and cognitive recovery after aneurysmal rupture
are significantly impacted negatively when epilepsy develops from subarachnoid hemorrhage
(SAH) [2].

Epilepsy was found in 7% of patients with SAH, was linked to poor functional recovery and
quality of life, and was predicted by subdural hematoma and cerebral infarction. Our results
suggest that localized pathology is the primary cause of epilepsy following SAH, rather than
diffuse harm from haemorrhage [3].

Hemorrhage and epilepsy are closely related and therefore there is a case study we got for this

research with the patient 7-year old.
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Methods:

with the help of the Institute of Neurology and Neuropsychology, Tbilisi, Georgia. And
collected the data containing M.R.I. and Electroencephalogram (EEG) for 48 hours and 24hr.
also gather the patient history.

Case Presentation:

= There was the patient 7-year-old male with a normal family background. He was born
normally with 3" pregnancy and cesarean delivery his early development was normal and he
started walking and talking at a normal average age of 12 months to 14 months. Neurologically
was normal and there is no significant family history of status epilepticus and tonic-clonic
seizure. At the age of 7, their first seizure episode was noted in which he Stopped suddenly,
started staring, became pale, impaired awareness, followed by ictal aphasia, and began walking
around aimlessly. The duration was about 2-3 minutes with post-ictal drowsiness. frequency
was 1-2 per month.

» Initially was prescribed LEV — 750 mg/day, for 6 months seizure control was achieved,
then relapse, and LEV was elevated up to 1500 mg/day (50mg/kg), then relapsed again and

= polytherapy was initiated with LEV 1000 + LTG 100.

= Current medications - LEV 1000 + LTG 50mg/day (titration period).

» Eeg was done for the patient without treatment and after the treatment. Also, M.R.I. was

done for the patient.

Y
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o 2022 (March) — First EEG — without treatment
EEG - revealed isolated and grouped sharp-slow-wave complexes in the left temporal region
with amplitude predominance in posterior temporal regions with a duration of 1 second and
single sharp-slow-wave discharge in the left frontal and front-central area

« 2022 (September) — Second EEG - treatment LEV-750mg/daily,
EEG revealed isolated and grouped sharp-slow-wave complexes in the left posterior temporal
region with a duration of 1 second and delta activity in left parietal-occipital temporal regions
on HV.

o 2022 ( December) — Third EEG - Treatment LEV-1500mg/daily.**
EEG - revealed isolated and grouped sharp-slow-wave complexes in the left posterior temporal
region, delta activity, and sharp-slow-wave complexes in the left parietal-occipital regions.

Single spike-and-wave discharge in left frontal, front-central, and anterior temporal regions.

e,

| First MRI (03.03.22): MRI
examination shows - residual gross cystic/atrophic changes in the left temporal lobe, with
fibrous fragments on the perimeter, convexity hemosiderosis at the level of angular gyrus, with
meso-temporal sclerosis, secondary nature, fragmentary ependymal hemosiderosis in the
occipital horn of the right lateral ventricle — posttraumatic residual changes due to

membranous, subarachnoid, and intraventricular hemorrhage is likely (not excluded).

Second MRI (28.12.22)

Recommendations from foreign experts: continue treatment, because the surgery is at risk at

that time due to MRI abnormalities, maybe surgery affect the left area of the brain and the

patient will lose speech ability and have some motor problems.

DISCUSSION
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Our case report of a 7-year-old boy with temporal lobe focal epilepsy following subarachnoid
hemorrhage (SAH) brings to light numerous crucial issues in pediatric neurology. The

association between epilepsy development and cerebral hemorrhages, notably subarachnoid
hemorrhage (SAH) and intraventricular hemorrhage (IVH), will be discussed, along with the
implications for clinical management and future research. Subarachnoid hemorrhage poses a
serious risk for the development of epilepsy, especially when it happens in the temporal lobe.
Because blood in the subarachnoid space irritates and damages surrounding normal neuronal

activity, SAH can result in the establishment of epileptic foci (Claassen et al., 2003; Varelas et

al., 2006). The MRI and EEG results of our patient, which revealed persisting cystic and
atrophic alterations in the left temporal lobe as well as aberrant electrical discharges suggestive
of epileptic activity, were in line with this pathology. Additionally, IVH significantly increases
the risk of epilepsy, especially in younger patients. According to Garcia-Monco et al. (2014),
IVH can cause periventricular white matter injury, hydrocephalus, and elevated intracranial
pressure, all of which can worsen seizures.

Clinical Implications

It's difficult to manage epilepsy after SAH and IVH. Our patient's seizures were initially
controlled by levetiracetam; nevertheless, they recurred, requiring polytherapy with
lamotrigine. Due to the significant surgical risk, therapeutic choices must be carefully
considered (World Health Organization, 2022). Using MRI and EEG to get an early and precise
diagnosis is essential. The increased risk of recurrent seizures necessitates long-term
surveillance. To reduce brain damage and enhance outcomes, future research should
concentrate on finding seizure prediction biomarkers and creating targeted therapeutics.
(Fisher et al., 2014).

CONCLUSION

This case study demonstrates how a pediatric patient's development of focal epilepsy was
significantly impacted by a subarachnoid hemorrhage (SAH) in the temporal lobe. The patient
had recurrent seizures despite extensive medical care with antiepileptic medications, such as
lamotrigine and levetiracetam, as shown by persistently abnormal EEG findings. The

difficulties in treating post-hemorrhagic epilepsy are highlighted by the persistence of seizures
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despite treatment and the considerable surgical risk. To maximize patient outcomes and quality
of life, this case emphasizes the necessity of ongoing monitoring and individualized treatment
plans. It also highlights the significance of early diagnosis and action. To create more potent
treatments and gain a deeper understanding of the mechanisms underlying seizures following

SAH, more research is required.
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Abstract

Inguinal hernia represents one of the most common surgical pathologies in children. While
surgery is the definitive treatment, the optimal surgical approach remains a topic of debate.
The aim of the study was to conduct a comparative analysis of laparoscopic versus open repair
for inguinal hernia in children.

Materials and Methods: This study included 90 children aged 2-7 years who underwent
inguinal hernia repair between 2020 and 2022. They were divided into two groups: Group I,
with 30 children undergoing open surgery, and Group II, with 60 children receiving
laparoscopic surgery. Surjery duration was measured in minutes. Intraoperative and
postoperative complications were identified and analyzed. Postoperative pain levels were
assessed based on the frequency of analgesic administration. Additionally, postoperative
rehabilitation and quality of life were evaluated through questionnaires administered to the
patients' parents at 1, 2, and 8 weeks post-surgery.

Results: The distribution of patients by gender and the average age of partisipants did not differ
significantly between the groups. The average duration of surgery was significantly shorter and
postoperative recovery was significantly better in the laparoscopic group compared to the open
surgery group (p<0.05). There were no significant differences in the frequency of intraoperative
complications between the groups. Postoperative rehabilitation in patients of Group II was
significantly faster at 1 and 2 weeks after surgery (p<0.05), however, by 8 weeks post-surgery,
there were no statistically significant differences between the groups. The frequency of re-
hernioplasty within one year post-surgery was similar across both group.

Conclusion:

Patients undergoing laparoscopic surgery for pediatric inguinal hernia repair experienced less
postoperative pain, quicker wound healing, and faster rehabilitation, with re-hernioplasty rates
comparable to those of open surgery. These findings highlight the advantages of the
laparoscopic approach.

Keywords: Inguinal hernia surgery, Laparoscopic repair, Open repair, hernia repair
in children.

Introduction:
Inguinal hernia represents one of the most common surgical pathologies in children. Although
it can manifest at any age, its prevalence is notably higher in infants aged between 0 and 6
months [1-3].
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The etiology of inguinal hernias is primarily attributed to the congenital failure of the processus
vaginalis to obliterate, leading to a persistent patent peritoneal lining. This structural anomaly
weakens the inguinal canal's internal ring, facilitating the protrusion of abdominal or pelvic
organs, which is clinically evident as an external bulge [2-4].

Surgery is the definitive treatment for hernias, but there is no consensus on the optimal
method. The procedure may be performed using traditional open surgery or laparoscopic
techniques. Historically, open inguinal hernia repair was the standard approach for pediatric
cases, however, concerns about the risk of chronic groin pain and other complications have
prompted a reevaluation [2,3]. In contrast, laparoscopic surgery has emerged as a viable
alternative in recent years [4-7]. Endorsed by the World Associations of Endoscopic Surgery,
laparoscopic hernioplasty is considered safe and increasingly preferred, although its recurrence
rates remain a subject of study [3-7]. The choice of surgical technique is personalized, reflecting
a tailored approach to patient care.

The aim of the study was to conduct a comparative analysis of laparoscopic versus open repair
for inguinal hernia in children.

Materials and Methods: A total of 90 children aged 2-7 years, who underwent surgical repair
for inguinal hernia were included in this study. Prior to participation, parents of all involved
children were fully informed about the nature and objectives of the study. Written informed
consent was obtained from each participant's parents. Ethical approval for conducting the
study was granted by the appropriate ethical committee. The study was carried out at the
Mmedi 22 Children's Hospital between 2020 and 2022.

The study cohort were divided into two groups based on the surgical approach. Group I
included 30 children who underwent open surgery, while Group II comprised 60 children who
underwent laparoscopic surgery.

The duration of the surgery was measured in minutes. Intraoperative and postoperative
complications were identified and analyzed. Postoperative pain levels were assessed based on
the frequency of analgesic administration. Additionally, postoperative rehabilitation and
quality of life were evaluated through questionnaires administered to the patients' parents at
1, 2, and 8 weeks post-surgery.

Results: The distribution of patients by gender was not significantly different between the
groups. In Group 1I-13.3% (n=4) were female and 86.7% (n=26) were male. In Group II- 11.7%
(n=7) were female and 88.3% (n=53) were male. The average age did not differ significantly
between the groups (p>0.05). The mean ages (years) - were as follows: Group I - 3.8 = 4.4, Group
II-43+3.5.

The average duration of surgery was significantly shorter in laparoscopic surgeries (25.5 + 5.5
minutes) compared to open surgeries (39.5 + 7.5 minutes), p<0.001. There were no significant
differences in the frequency of intraoperative complications between the groups.

Postoperative recovery, measured by the frequency of analgesic use and the number of bed
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days, was significantly better in the laparoscopic group compared to the open surgery group (p
< 0.05). See Figure 1 for detailed statistics.
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Fig. 1: Comparative Analysis of Surgical Duration and Postoperative Recovery
Between Laparoscopic and Open Surgery Methods

Postoperative rehabilitation in patients of Group II was significantly faster than in Group I at
1 and 2 weeks after surgery (p < 0.05). However, by 8 weeks post-surgery, there were no

statistically significant differences between the groups Figure 2.
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Figure 2: Comparative Analysis of Postoperative Rehabilitation

The frequency of re-hernioplasty within one year post-surgery was similar across both groups,
with a 3% incidence reported in each.

Conclusion

Patients who underwent laparoscopic procedures demonstrated less severe postoperative pain,
expedited wound healing, diminished risk of postoperative hernia, lower infection rates,
reduced blood loss, and faster overall rehabilitation. Furthermore, they were able to resume
daily activities more quickly than those who underwent open surgery. The rate of re-
hernioplasty within one year was comparable between the laparoscopic and open surgery
groups, reinforcing the effectiveness of the laparoscopic approach as a superior method for
managing pediatric inguinal hernias.
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ABSTRACT

In various organs, including the brain, tuberous sclerosis complex (TSC) is a genetic disorder
that is characterized by the growth of non-cancerous tumors. We offer the incident of a 17-
year-old male with TSC who had depigmentation plaques on his extremities and has been
experiencing seizures since he was 14 months old. Carbamazepine managed to reduce the
initial occurrence of seizures. However, the seizures returned at three years old which
necessitated adjustments on various medications in terms of their doses. Other follow-up MRI
scans detected tubers located subcortically across three main regions namely the frontal,
parietal, and temporal lobes which were in accord with TSC. The patient's seizures were
resistant to monotherapy with CBZ, levetiracetam (LEV), or lacosamide (LCM), though, a
mixture of CBZ, LEV, and LCM eradicated them successfully with no relapse at all in the past
few years. No increase in tubers was reported from repeated MRI scans. The challenges one
may face while trying to manage TSC-related epilepsy are underlined in this particular case
because of the importance of multiple approaches to tackling it and how well polytherapy
works for arresting seizures.

Keywords: Tuberous sclerosis complex, epilepsy, subcortical tubers, carbamazepine,

levetiracetam, lacosamide, polytherapy.

INTRODUCTION

Focal epilepsy is a brain disorder identified by recurring and unprovoked seizures that emerge
from a specific spot on the cerebrum. The origin of these seizures is abnormal electrical
discharges contained within one-half of the brain only. Further differentiation of focal seizures
depends on whether patients realize what is happening at the moment or lose consciousness
[1].

epilepsy is a chronic disorder of the brain where there is a predisposition to having repeated
unprovoked seizures in an individual. Seizures are sudden and abnormal surges in electrical
activity within the brain resulting in changes in the way a person behaves, feels, or perceives
things. Furthermore, epilepsy can be categorized into various forms depending on what triggers
them and where they begin — this includes generalized epilepsy which affects both lobes as
well as focal epilepsy [2].

Multiple Sub-Cortical Tubers: Multiple sub-cortical tubers are common, benign growths that

42


mailto:t.gadhiya@geomedi.edu.ge
mailto:mari.lazariashvili@geomedi.edu.ge

are usually identified in a hereditary disorder known as Tuberous Sclerosis Complex (TSC).
These hamartomatous formations come about from outgrowths of atypical non-neoplastic gray
matter within the rudimentary brain which is cortical; mostly subcortical. These mutations in
TSC1 or TSC2 genes that are relevant for cell growth and differentiation are mainly responsible
for their occurrence [3.]

Connection with Long-Term Epilepsy:

1. Disruption to normal brain function: Electrical anomaliesTumors within the cerebral cortex
disorganize normal neurological tissue architecture resulting in atypical electrical phenomena,
locally or generally provoking epileptic discharges. Defective regional neural networks: Tuber
formation truncates local brain cell connectivity leading to chaotic neuron firing known to
initiate seizures.
2. Chronic seizures: are those that occur repeatedly. Over time, a lower firing threshold can
occur in tubers producing epileptic attacks in the long run. Multiple tubers have abnormal
electrical activity that might cause repeated seizures. Over time, with this abnormal activity
that occurs over and over again inside the brain, one may eventually develop a low focal point
for seizing, leading to chronic epilepsy. The more seizures an individual has, the more likely
he/she is to have more seizures in the future. This is because the kindling effect can be triggered
by repeated seizures.
3. Treatment Challenges: Medication Resistance: People with epilepsy that is caused by more
than one tuber in different regions of the brain are usually not healed by common anti-seizure
drugs. It may require using different drugs or alternative methods including operation or vagus
nerve stimulation. Surgical Considerations: During some times when tubers should be
eliminated through surgery especially if the seizures are to be brought under control;
nevertheless, having many tubers may as well complicate outcomes in surgeries.
Tuberous Sclerosis Complex is a disease that affects the whole brain, which could happen due
to many different genetic deviations leading to severe epilepsy, various types of developmental
delay, and other cerebral symptoms [4.]
Genetic description: The defect is the tuberous sclerosis complex caused by any mutation found
in chromosome nine's TSC1 gene or chromosome sixteen's TSC2 gene. The molecules hamartin
and tuberin are very necessary because they forcefully regulate cellular division
and specialization.
TYPES OF TSC ORIGIN -PERCENTAGES OF CASES

1. GENETIC TSC = 30%

2. SPONTANEOUS = 70%
EXPLANATION:

1. GENETIC: around 30% of TSC incidents are inherited through autosomal dominance which
means that the genetic mutation of the TSC2 or TSC1 gene comes from a parent who is also

suffering from the disease.
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2. SPONTANEOUS: around 70% of them result from spontaneous mutations occurring at TSC2

or TSC1 genes when individuals have no relation with the disorder in their ancestry [5].

For the research on focal epilepsy associated with tuberous sclerosis, we use the case of a 17-
year-old male. And we gathered data containing MRI 3 times and EEG [electroencephalogram]
for a long period [6].

CASE PRESENTATION:

Patient information: 17-year-old male born after 2nd normal pregnancy and delivery. early
development was normal, neurological examination was also normal, physical examination -
depigmentation plaques(>3)(0.5-1cm) on the upper and lower extremities and torso(the middle
part of the body).family history: without seizures, the father had the same depigmentation
plaques. Never had status epilepticus and generalized tonic-clonic seizures.

SEIZURES: At the age of 14 months, he started seizures: staring and right-sided falls with a
duration of about 30 seconds, clonic movements of the mouth's corner and eyelid on the right
for 30 seconds. Postictally speech arrest for 30 seconds, then the patient was normal.
Frequency/1-2 per week.

TREATMENT:

CBZ - 300 mg/day was prescribed. Seizures were stopped during the next 1.5y.

At the age of 3 y, the same seizures reappeared and the seizure was proceeded by the feeling of
hypersalivation. Duration - 30 sec, frequency 1-2 per week, sometimes 3-4 per day. CBZ —was
increased to 350 mg/day, seizures were stopped for 3 months, then relapsed. CBZ — was
increased to 800 mg/day, seizures were stopped for 6 months, then relapse. CBZ was changed
to LEV — 1000mg/day. seizures were stopped for 3months, than relapse. CBZ-800mg/day + LEV

1000 mg/day, but seizures were 1-2 per week, sometimes 3-4 per day
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Results:

Multiple subcortical tubers bilaterally in frontal, parietal, and temporal areas.

MRI was repeated several times (26/01/13; 20/12/14; 06/06/17;) with the same findings and
without progression of tubers. treatment are as follows:

CBZ-800mg/day, LEV 1000 mg/day, LCM-250 mg/day, Outcome: Now Seizures are stopped.
CONCLUSION:

The 17-year-old male patient, with normal early development and neurological exams,
exhibited depigmentation plaques similar to his father, who had no seizure history. He began
having seizures at 14 months, initially controlled with carbamazepine (CBZ) but relapsed at
age 3. Seizures persisted despite increasing doses of CBZ and the later addition of levetiracetam
(LEV). MRI scans revealed subcortical tubers in the frontal, parietal, and temporal lobes,
consistent with Tuberous Sclerosis Complex (TSC). Ultimately, a combination of CBZ, LEV,
and lacosamide (LCM) achieved complete seizure control. This case highlights the challenges
of managing TSC-associated epilepsy and the effectiveness of polytherapy in achieving

seizure control.
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Abstract

Epilepsy is a neurological disorder that impacts millions of people across socio-

economic backgrounds. Accessible and not expensive biomarkers are highly
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needed for the diagnosis of epilepsy. This study describes advancements in blood
biomarkers that can be successfully used for the diagnosis of epilepsy. These
markers include calcium-binding protein B S100, glial fibrillary acidic protein,
neuron-specific enolase, neurofilament light protein, and ubiquitin carboxy-
terminal hydrolase L1. In addition to the use for primary diagnostics, some blood
biomarkers were associated with seizure duration or frequency and could be used

for the determination of epilepsy type and assessment of the treatment.

Keywords: epilepsy, biomarker, blood, diagnostic, epilepsy, calcium-binding
protein B S100, glial fibrillary acidic protein, mneuronal specific enolase,

neurofilament light protein, ubiquitin carboxy-terminal hydrolase L1.

INTRODUCTION

Epilepsy, also known as seizure disorder, is a brain disorder characterized by a
constant predisposition to seizures and its neurobiological, cognitive,mental, and
social consequences. Epilepsy is defined by the International League Against
Epilepsy (ILAE; 1993) as a condition characterized by recurrent seizures (two or
more), not provoked by an identified direct cause. If left untreated, epilepsy can
cause serious harm or even death. One potentially deadly consequence is status
epilepticus (SE) [1]. According to the estimation, there are around 70 million
people with epilepsy worldwide where around 10-12 million people reside in India.
Our study provides a review of novel biochemical diagnostic methods and possible

approaches to the treatment of epilepsy.

METHODS

A comprehensive writing audit was conducted utilizing databases such as PubMed,
Google Researcher, and Indian therapeutic diaries. Articles centering on
diagnostics and treatment of epilepsy distributed by the National Institute of

Health and Max Healthcare were prioritized.

RESULTS AND DISCUSSION
EXISTING METHODS OF EPILEPSY DIAGNOSTICS

There are several diagnostics techniques, routinely used for the diagnostics of
epilepsy. These techniques are reviewed in [2], here we will highlight the main
features of these methods.

Electroencephalogram (EEG) allows to determine the kind of epilepsy, the seizure
circuitry, and the best course of treatment. It also measures how frequently a

patient has seizures.
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Computerized tomography (CT) scans can be used to examine the structural
abnormalities in that neural region.

Magnetic resonance imaging (MRI) is the finest choice for diagnosing temporal
lobe epilepsy because the images obtained are of exceptionally high quality and
allow the cause of epilepsy to be properly identified and diagnosed. It also helps to
decide whether to surgically remove the affected area of the cortex without
radiation exposure in cases of refractory or drug- resistant epilepsy.
Neuropsychological tests evaluate different cognitive capacities and can offer
assistance in deciding the effect of epilepsy on cognitive capacities, distinguishing
ranges of cognitive impedance, and direct treatment arranging.

Positron Emission Tomography (PET) also helps to identify the affected regions of

the brain. The foremost commonly used PET tracer in epilepsy is 18p_FDG, it

evaluates glucose metabolism reflecting neuronal action of the brain. Interictal

18F_FDG PET typically shows reduced radiotracer uptake (hypometabolism) in
the epileptogenic region [3].

BIOCHEMICAL DIAGNOSTICS

The advances in our understanding of which biochemical markers can be valuable
for larger patient groups. In spite of the fact that there's a part of research utilized
to identify epilepsy, the high cost limits the value of such procedures. Another
application of blood biomarkers in epilepsy is the ability to estimate the seizure
burden. Biomarkers of the brain origin, abundantly revealed in the nervous tissue
are used for the diagnostics of pathophysiological changes associated with epilepsy.
Such biomarkers S100 calcium-binding protein B (S100B), glial fibrillary acidic
protein (GFAP), neuronal specific enolase (NSE), neurofilament light protein
(NfL), ubiquitin C-terminal hydrolase 1 (UCHL-1) [4].

S100 calcium-binding protein B (S100B)

S100B is the protein expressed in astrocytes, the expression is induced by CNS
damage and the inflammation caused by a stroke. S100B protein was shown to
control the activation of glial fibrillary acidic protein (GFAP), repair of DNA, and
polymerization of tubulin [5]. Levels of S100B were higher in patients with
epilepsy after stroke than in age-matched patients with single seizures [6].
Interestingly, low level of S100B in the acute phase of stroke low levels was
associated with an increased risk of later poststroke epilepsy, Temporal lobe
epilepsy increased S100B levels in adults and children [7]. Mainly, several

studies demonstrated an increase in S100B protein levels in different groups of
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patients with epilepsy.

Glial fibrillary acidic protein (GFAP)

Glial fibrillary acidic protein is also mainly expressed by astrocytes in CNS,
controlling homeostasis in healthy and diseased individuals. The level of this
protein increased in both children and adults with epilepsy [8]. Higher levels of
GFAP were also detected in patients with poststroke epilepsy in comparison to
patients with single seizures. This protein allows diagnosis of epilepsy sometime
after a patient experiences a stroke since GFAP remains at elevated levels for a
long time after a stroke. The obvious

benefit of GFAP over other serum proteins is its long half-life [8].

Neuronal specific enolase (NSE)

Neuronal-specific enolase is a cell-specific isoenzyme of the glycolytic enzyme
enolase. This enzyme is often used to predict outcomes of hypoxic brain injury.
Multiple studies demonstrated increased levels of NSE in epilepsy. Interestingly, a
significant increase in serum NSE was reported in temporal lobe epilepsy, but not
in extratemporal lobe epilepsy, implying that NSE can be useful in differential
diagnostics between certain epileptic conditions [4]. Neuronal-specific enolase was
elevated even after a single seizure, and it was suggested as a marker of seizure

frequency in temporal lobe epilepsy [4].

Neurofilament light protein (INfL)

These proteins are axonal proteins that maintain the structure of neurons and are
released into the CSF and bloodstream when neurons are damaged. The researches
discussing the use of this marker in epilepsy are limited; increased serum levels
have been demonstrated for autoimmune epilepsy [9]. Increased serum

concentrations of NfL. were revealed in adults with poststroke epilepsy [4].
Ubiquitin carboxy-terminal hydrolase L1 (UCHL-1)

Ubiquitin carboxy-terminal hydrolase L1 is an enzyme highly abundant

in the brain. This enzyme is vitally important for neuronal development since
UCH-L1 possesses inhibitory effect on TOR-containing complexes, controlling
protein synthesis and degradation [10]. UCHL-1 is associated with neurological
death; enzymes were revealed in the blood after injury. Significantly increased
serum UCHL-1 concentrations have been reported in epilepsy, especially in

patients with recurrent seizures [11].
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TREATMENT OF EPILEPSY

Treatment for epilepsy is more often than not begun conservatively with
pharmaceuticals. The choice of medicine depends on the sort of epilepsy and its
components such as age and other existing restorative conditions. In cases where
medication does not relieve symptoms and seizures, surgical intervention may be
indicated. Major prerequisites ordinarily looked into some time recently choosing
the surgery are: the seizures ought to begin in a little, well-defined zone of the
brain and the region to be worked on must not meddle with the crucial area which

functions as speech, language, motor functions, vision, or hearing.

Anti-Epileptic Drugs:

Primary treatment that the specialist will attempt to begin to control the seizures.
The point is to control seizures as completely as conceivable while limiting the
side impacts of the drugs. Depending on the type of seizure and the patient’s
syndrome classification, the drug of choice can be recommended. Several drugs are
used simultaneously for patients who have difficulty in controlling seizures. The
drugs of choice to treat partial seizures are carbamazepine, lamotrigine,phenytoin,
and lacosamide. Based on evidence from reports and studies, carbamazepine,
phenytoin and lacosamide may be necessary and safe in the treatment of

generalized tonic- clonic seizures in patients with idiopathic generalized epilepsy.

Ketogenic Diet:

The ketogenic diet is used more and more for the treatment of patients with
epilepsy. Various research, demonstrating the success of this diet for the treatment
of epilepsy exists, but the exact mechanism is still not fully elucidated. The
mechanism is based on the shift from glucose-to lipid-based energy generation. It
was proposed that the ketogenic diet triggers a variety of antiepileptic mechanisms
and even pharmacological promotion of ketogenesis in patients with epilepsy was

suggested [12].

Vagus nerve stimulator (VINS) therapy:

Vagus nerve stimulation (VNS) has been used to prevent or at minimum aid to
reduce the frequency of seizures by sending mild, regular impulses to the brain
through the vagus nerve. VNS was shown to be a safe and highly effective

treatment for patients with refractory seizures [13].
Surgery:

This choice is suggested for individuals with uncontrolled seizures.

Almost 20 to 30% of individuals have ineffectively controlled epilepsy despite
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attempting different medicines. Surgery can essentially remedy epilepsy in such
patients. The seizure region can be determined using Video-EEG and MRI. The
little zone of the brain dependable for seizures can be expelled effectively by

surgery. Surgery has been exceptionally fruitful in such cases.

CONCLUSIONS

In conclusion, epilepsy remains a notable well-being concern in India,
influencing millions of people and their families. Despite all the understanding
and treatment alternatives, there are still significant challenges within the
nation concerning epilepsy mindfulness, determination, and treatment. In this
study, we presented the examination of blood biomarkers of epilepsy, including
calcium-binding protein B S100, glial fibrillary acidic protein, neuron-specific
enolase, light protein neurofilament and L1 carboxy hydrolase -terminal of
ubiquitin. Future research is required to assess the use of these biomarkers in
clinical practice and to reveal the changes in biomarkers depending on epilepsy

and seizure types.
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Abstract

Infertility has been a major burden for many years and it has been a big challenge for millions
of women. Polycystic ovary syndrome (PCOS) is one of the leading causes of infertility. The
exact cause of PCOS is unknown, but according to multiple clinical studies, hormonal
imbalance, hyperandrogenism, obesity, type II diabetes, and genetic factors are among the

major causes. Early diagnostic, which should be based on Rotterdam criteria followed by
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biochemical tests, discussed in this study, can allow early diagnosis and treatment of the
disease. Various approaches and several types of medications as well as lifestyle changes can be

used for PCOS treatment.

Keywords: polycystic ovary syndrome, oligo-ovulation, infertility, hormonal imbalance,

insulin resistance, menstruation, diet, medication.

INTRODUCTION

Polycystic ovary syndrome has been very prevalent nowadays for most of the reproductive-
aged women. It is a multifactorial disease and one of the major causes is infertility. Data from
the World Health Organization (WHO) indicate that over 116 million women (3.4%) are
affected by PCOS worldwide [1]. The exact cause of PCOS is unknown, but major causes
include hormonal imbalance, hyperandrogenism, obesity, type II diabetes, and genetic factors
(reviewed in [2]). Various diagnostic criteria were suggested for the conformation of PCOS [3].
Our study aimed to reveal biochemical indicators that can be used for PCOS diagnostics and

review possible treatment options for PCOS.

RESEARCH APPROACH

The literature search was carried out in PubMed, Scopus, and Google Scholar databases
between the 1% of April and 1% of May 2024. The following search criteria were used:

1. “PCOS”;

2. “Biochemical diagnostics”;

3. “Treatment”. The most relevant articles and reviews were selected for the study.

RESULTS AND DISCUSSION

Pathophysiology of PCOS

The risk factors of PCOS include lifestyle, diet, and various chemicals affecting the endocrine
system [2]. All these factors can increase the secretion of luteinizing hormone and decrease the
secretion of follicle-stimulating hormone. Follicle-stimulating hormone relative insufficiency
results in follicular stoppage, polycystic ovarian morphology, and oligo-ovulation, whereas
these alterations lead to an excess of ovarian thecal androgen production. [4]. The most
common hormonal imbalance in patients with PCOS is hyperandrogenism, characterized by
an increased level of free testosterone [5]. The factor leads to insulin resistance, resulting in
hyperinsulinemia, which in turn triggers fat deposition in tissues. There is a direct correlation
between the insulin level and the amount of sex-hormone binding globulin (SHBG), the main

protein controlling testosterone levels [6].
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How PCOS is diagnosed?
The most widely accepted method for PCOS diagnosis is the Rotterdam criteria [2].
Three major symptoms of this criterion are as follows:
« oligo-anovulation, manifested as an irregular cycle
» hyperandrogenism (often associated with acne, hirsutism, alopecia)
« polycystic ovarian morphology according to ultrasonography
The initial diagnosis of PCOS can be suggested when the woman has 2 out of 3 of the following
criteria.
Biochemical diagnostic of PCOS
After the initial assessment according to Rotterdam criteria, the biochemical tests should be
performed during the early follicular phase (days 2—4 of the menstrual cycle). Based on the
literature review we collect indicators that change significantly in women with PCOS [7], [8]:
total testosterone, calculated free testosterone, DHEA, prolactin, TSH, LH, FSH, and estradiol.
The expected results for the patient with PCOS will be:
Total testosterone, calculated free testosterone - increased
DHEA - increased
Prolactin — normal or increased
TSH — normal or increased
Luteinizing hormone —increased
Follicle-stimulating hormone - decreased

Estradiol - increased

Management of PCOS

Even though we can’t cure PCOS, we can manage clinical manifestations using several
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approaches:

« Maintenance of constant weight
The most prominent step to prevent PCOS is a constant weight. Recording dietary intake,
proper diet, and exercise can help decrease the risk of PCOS [9].

o Oral contraceptives
The first line of treatment for women with PCOS is hormonal contraception. Oral
contraceptives reduce hyperandrogenism, lower ovarian production of androgens, and have a
negative feedback loop on LH secretion. They increase the production of SHBG and decrease
the level of circulating free androgen [10].

« Antiandrogens
Anti-androgens (such as Spironolactone) are used for the systematic decrease of the
concentration of circulating androgen. The mechanism of action of the most commonly used
Spironolactone is binding to the androgen receptor [11].

o Insulin sensitizers
This group of drugs is used to increase insulin sensitivity under insulin-resistant conditions
often associated with PCOS. The most often given medication is metformin, which decreases
hepatic glucose synthesis and increases insulin sensitivity. This leads to better ovulation,

decreased levels of circulating testosterone, and enhanced menstrual cyclicity [12].

CONCLUSIONS

Polycystic ovarian syndrome is a common disorder of reproductive-aged females. The
pathophysiology of the disease was not fully revealed. Early diagnostic, which should be based
on Rotterdam criteria followed by biochemical tests can allow early diagnosis and treatment
of the disease. Several types of medications as well as lifestyle changes can be used for PCOS

treatment.
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HMIwgdoE 9090 gdb 0ol 59GH03MmdL RMLRMOOWOMHJOOL/OIBMLBMOOO-
900l 3Mm3gLbol d9839mdom. gl 3gMIg6EHJd0 5®B0560L g39es 49gbol ssbarmgdom
1.7% 3m©o6gdgb [6]. gMmol dbEO3, 5OLYdMBL  GHEMbLAYIdOBM  Mgi393EGHMOMs
30659900, OMIWwgdog F9goag0s  OoRBEOL 535300090900  MXROIOAMG O
39GOW0BNO0 MY M)doEs 3065Dsll MTgbadoLAD s 9M9MY(393GHMMMEo 3065Bgdo,
OMIwgdog 9m3egdwos  GEMbLIgIdMbM ©mdgbgdol s Fgloderms, Tgagbagl
GOGMBMmdo, doOM3do. HMAMOE Folo, olobo 39380090 bo sG0b MxM9gEMEo
593H03Md900L MMM gOLMSD. gl B9gMTIIBBHIO0  osFPY39E MM M5353Md96
MIXOIOM  394560D 99000, OHMYMOOES  IOMWOBIMSE0S,  OBIMIBE05305 @
33m3GHMbo [7]. 50bsb08bs305, MM 53 BIMIGBEJOOL goFsMIMsMBS 35380MYOW0S
300ml  Lbbgoolbgs  Asboliosmgdwgdmsb, dsm  FmMol  3OMWORIMS3F0LMH,
362002969 H6 s F3MMbsEMdOL©To  MHBOLEHIBGHMOOL A9630MMGBILME [8, 9I].
99L505d0LO, B9M33979I0 3OMEHJ063065Hgd0 3K LOROEFOMPYdS OMAMO [ Mmb3mygbmeo,
590 o GHOBLRMOTo30) 5JEH03MOL TG0, EIWPIIOMO A53cgbs 0Jmbomls
LodLogbmMmO MXMIOIOOL 3OMEOGTIOS30LS @S  BYoMYgbgbBg [10]. LHmOgo s
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dobgHgdol  qsdm  3MmBGHgob  30bsBgdo  B3zgbl  @GMTIo  gOHM-9Hm  JoMHOMO©
0396353020996 LsFobbg 0g3o.
1580Bbg 303560 3065Bgd0 IMAML 303ML MYMs305d0
L5FoDBbY 30EgdOL MYAMEP0Mgds 3065DgdOL F0oge FMLGMOHOoMGdoL yBom Bgdo-
093600 3mbEGHMMW@gds s 58 FoMgamEoMmgdgwo 3Mm3glol 6gdoldogMmds sM®39350
390d9ds,  259m0fj30mL  35MWMP0MOHO  30MHMdJOOL 4963060, ITROJBOMOS
96535¢00 30655, HMIgEoE 953egbl OLMYYMEISE0SL 30dML bbgoalbgs GHodqddo [11].

d0MOMIO (30¢0M3560 3065D900 dMdMl 300ml mM™L: EGFR (9300963mwo ol
RodBHMMoL M9393GH™M0), 0gozg HER mxsbo (HER1, HER2, HER3, HER4) 256v19mggro
Boffoos 300mL sba0maqbgHdo. HER2 9450035600930 25dmbs@zs goblsgmmMgdom
©535bOLosMYdg0os  Bo®dg3g Xx06Mm33wol  Lodbogbggdol 20-25%-Fo, Moz  MBYGHIL
39000b393530, 535380609005 3 3OMYBMBMB. 58 OML WoEsbol Tg9cmgds
0f13936 ©0FgOH0DBIE0L S 93EBHMBMLBMOOEOMGISL, 955dBH0IMIOL 2BIOL, OMYMEOOFSS
MAPK, PI3K s PKC. PI3K/Akt/mTOR g%bs - 5d@0gs305 0fygds PI3K-om, H™Igeos
RmbrmOowomqdl PIP2- PIP3-80g, 9909y 30 bgds AKT-U gmbgm®owmo®mgds,
Mdgos 0§393L bb35slb3s Mg 3OHMm3EgLYdL, HMIgEms Imemolss Lodlbogb®o
X 0909000 3OHM0z3gMo3os. mMTORC1 s mTORC2 3md3wgdlgdo 30 96M9ameoMgdls
MXOIIO0L  DBOHILS o F9BH9dME0BALsE. PTEN 8mddggdl, Mmam®a bodbogbol
L3Ogbemeo PIBK/AKT/mTOR %ol 063080690000 s dolo 8m@s309d0 bdocMmos 300l
O,

bbgs doMomso 30bsHgdos - PDK (30691353093000Mm965bsl 3065%s, MmAgwog
5063000690 PDC-U, PDPK1 (3-30bgmobmbo@ow-w©sdm3ogdmwo 30mEgob-3065Bs-
1), dobo figoermdom  sdBHomdgds AKT, s53@o30090mwo AKT 860336900m356 Graemls
SLOHMEOL MR OIOL (30300l BOHPOUL, 3OME0RIMHSE00L s 8xEdMEOBIOL JoGmngzsdo,
dsb  @ooBbos  LYPBLAHHEJOOL  FGVZoRIOMZBo  B3gdBHe0o, OMIgoE  dMo3e3L
G®9bL3O0R300L BogEBHMMPIL, MxMHIOOL 3030l 3MMAMgLOL 0630d0EHMMGOL, 30X M350
3065%BgdLs s 93m3EHMboL 0bd@memgdL [12,13,14].

MAPK (303Hmagbom  359d3HomMgdemo  30mgzsbo  3065H900):  9M9399comgdl
OXOIQEIOOL  Ogod3oolb  IXOIEPOY  LHOINWYODY, OG0y pddTfY39G0d
36OHME0RgMH300Ls O 33M3GHMDBOLMZ0U.

AURK (5360065 3065%9990) - 9300090905 do@GmbDol G:9ameo®gdolomgol, Fomodo
3990bo¢ o bgoalibgs 30dmb MmU.

CDK (3030006%9 05903000900 3065%9900) - 5609309069l )X MHgME 303U,
dolo OLEYYMES30S 30 300ML godmdf3930s.

PLK (3meoml dbgogbo 3065%900) - Lsbogmiabermo 360d36900mgs60s dodmbB®o
Log39bOHGOOLMZ0L; FoM00 Q98MbOBZS 30 V93538060 9d0S 30dMLSE.

SK (bobyMmB0b3065Dgd0) - 5dE0gMgdl LBBobyMBob-1 FmlgsEol Ho@Bmddbsl,
9903 Imbsfogmdl LodlbogbMHo Y MHgEIoL 3OHMEOBIMS(305d0.
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PTK (363 g0bol  GommBob  3065900): BoGowmwos  GHotmbobols 6s®Bgbgdols
RMLRMOOWOOHY05d0,  FoMB0  25dmbsBH30m, OMIGOE 939300090 ME0s  30dMUL
bbgoolbgs Lobgmdgdmsb, do0 FmMol 1INl 30dMLMb.

3065B5L 0630d0¢™Md0 dmdls 30dMmL MYM30580
00OMH063065Dsl 0630d0FHM™mMgd0 (TKIs) 6ol 93069 dmerg3zmerm®mo (odwrgdol
X3RO0, OMIwgdo3 byl Mfigmdgb 53m3GMBL s 9839MHbgdgb 300ML KOOl
36OMWOoRgMHO30sL. o  Jgmdwrosm  0dmddgomb  MxM9gyemg HBgo3oMol
93933™M90%Dg, sbg3g Fgowfomb xGgOol  F9ddMs6sd0 s MOPOgMJdg™b
X O90d0Es BsIoBbggdmsb. MHmymes Hobo, obobo Fgjdbogros 0dolsmzol, MM bgywo
399935¢0mb LsJoBbYy 3000l BIOTIBEH I 5dEHo3mdsls [114].

0630d0@HmM0  3m639096@G MWL 5393006090  EGFR  mxsbol  wx®gdos
509bMmB0b-GMHoxzmlgs@ol (ATP) 990s353006909¢ ©mdg69dL ATP-ol 3mdmermyom®o
LEAOYIGHOOL 35dM. gl 0f393L BHOOMBOB3IOBIBIL BMLBMOOEOMHGdOL 0630d0MYISL, 5T
063000390l 5430 ©59gbody M30MOGHILBMBS - 39OMOIWNOHO  B0MYds, IVIO
3900MEHMJL03MMMds 256b3s3900m 06EHMS396mEMm0 dMbm3zembm@mo sbEoLbgmwgdol-
396. 2965 530L, Fo 90D YoobMb 39T5BMYb(39BMO doGOgMmO (BBB), Mog
o MRMOM 393 9BIJAIOMOL 9560Fg0L IMbMIMbME 56E0LbYMwgdMIb FgsMgdom
3963399000 303Mb 93MbsEMd5d0, MHMYMOOEIS Mo30L BH30bol Lodbogbg [116].

EGFR 0630003m6mqdo - EGFR-ob  ULsfobsomdogym 36935653900, 6O0Iwgdos
506300069- 396 0OHMBob  30bsBL, MMIWIdoE 9975595 49dM0Ygbgds  3e0bozme
36594303530, 9m03o3L  @35@0bodl,  BgMo@obodl, 335G obodl s 30MHME0b0dL.
Ww53530bodo - TKI (00060Hmbob 30bsbsl 0630d0FHmOm0)  brmosg HER1 s HER2
RLRMOOWoMdL  39J393905© ©s  3Mb3MM9bGHMbsM0sbo  0b3odomgdoo ATP-ol
39393006900l 936930l Y MHgdoEs 3065Bsll Mgyombgddo. 99damddo, ol sMM393L
bbgoslbgo 2H900L Loaboswobsgosl, 3gMdme 30 - Raf, AKT, ERK s PLC y s bfjm®go
9L 0§393L 36033690356 95399EIMMBL 53M3EHMBOL 0bE30Mgdsdo [15,16].

53530b0doLAYD  oblbgsgzgdom, bgMosdobodo - séolb HER1, HER2 s HER4
399993935000 TKI. 6g65EH0b0d0 55390bgdls ErbB mxsbols gmbgm®owmomgdsl, s, 51939,
ERK s Akt 2900l g3mbgmmo®o®gdslss. 99 y39wexnmol 0630d06m9ds 30 0f393L
RMLRMOOWOOHIOMEo  MH9GHO0bMdLEG™I0L  3OMmEGHJobol  (PRB)  ©sgd3900m905L o
303eoboll D1 s p27-ob 9dudcglosl Mog sBgegdl Mxcgol gozwol G1-S gsHsdo
2o3LZEsL, M3 LEdMWMmMmE 03938 YK MIOIIOL  FOMEIORIMSBF00L  YOIMYMBOD
M937o3oslt  [17], omdEs  90obodbgdms  ¢39MG@omo  dm3wgbgdoz - @069,
30LMY39, 259MbsYM0 s BMASO LolLi@Eg.

AM395G0b0do 30939336905 BHOOMBOb  30b5BIL  0630dOFHMMGIOL SO MOMDS,
9003 983969996 MBOM Fomow L3gE0n03MOMdL HER2 g58mbs@meo dwdal 300mL
096530500 909350 3H3060L  FgEOLEBHIDBYIOL  sMBYdIMOOL Tgdmnbggzsdog 30. oL
B39Mgd®m03  dggzs60eos  GHMLEGHBMId6 s  JodommgMsdomwr 36935650
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965©. dobo  9BYJGHMOMdS 30093 MBOM  F9A0IOPS  JoFoMMYMS305LSb 96
AOLGHMHMIsdMIb 3mIdoboMgdoLsL [18, 19, 20, 21, 22, 23, 24, 25, 26]. Lsboabsewrm
399o60Baob o995 3bsymaxl, dmd EGFR s HER2 063030@&MmM9d0ligob goblibgsggdom,
MRMO0(395 0353H0b0do s BgMo@0bodo, FHv3s¢0bodo 3mb3MgB o s 89J3935©
06653 HER2-0l  3Mm@g0bol  GHommBob3zobsbsls  (PTK)  od@Hogmdslt, omdss
9060856 0630006905 sbgbl EGFR-by.

306mE0b0d0 - oo 89goboBdo IMT>MgMBL, GMI ol s0b3odomgdl HER1, HER2 o
HER4, byl 8ol 69393306900l 30083¢9dugdol Hotmdmddbsl s s9@GHmambammo-
@woMgdsl, Mool dm3sgl doM0ms©o Lslogbscrm abgdol (RAS/RAF/MEK/MAPK,
PI3BK/AKT s G1 350l bodlbogbols »yxmgorer (303¢0U.

303e06%g ©8m 30009090 30655 4/6 0b3odoEMMmgdo (CDK4/6)

3939bs: 86033693560 fjoblgems HR+ o HER2-msGymgomo  d9@¢sb@sbmémo
LoMdg3g X06M3IZ0L  30dMmb  I3MObIEXMdsF0. 063000GHMOIOOL I6gMHY35T, GMIob
L5d0BbYS 303e00bFM 0O 3065Bs (CDK) 4 s 6, 360336900Mm3560 BHOIBLZMMTS300
9mobobs 3mMImbol M9393@MeM-sqdomo (HR+) s HER2-mséymaomo (HER2-)
39BGLGHOBMO0 LBoMAG39 X0M330l 300MmL I39MHbsEMdSTo. gl gob3005609ds Fgodwgds
0md3slL,  OMymOE 9gom-9Ohmo  439mebg  3b0dzbgermgsbo  foblgws 93960l
b3 MmA0580 d0MEM MO0 S geol 456353¢0mdsTo.

15835 8900035996339, 39MIM, 35¢OMEFOIL0dTS, MOdM(303¢0dTd> S 50FYF>303L0dT>
d000Mm 53330390 9OMTGSBIL 063080FHMMGOMB O BMEZILEHOBEGHMB ghmo©
399mygbgdologols HR+, HER2- 3d9@sbGHobmdo Lo®dggzg xoM33ol 300ml  ddmbg
3530963 900bmgzoL [27, 28, 29, 30, 31]. 4960 5dobs, abemaciclib-85 3m03m3s 9330390
dmbMmmg©m3300L Lobom godmygbgdolimzol.

Palbociclib s Ribociclib - 3mU&d96m35B96H0 Joegdol bodzmmboscwmo 3mGImbols
HR+, HER2- 39@&5bGobmmo dmfobsgg Lo®dggg xoM33wol 308mmo ¢g@EH®mbmemmsb
965, IIT 5350l 33930l 909900l 999gy. PALOMA-2 33¢0930L 9900939935 5B39bo,
O0md  @9AHOMDBMETo  35¢dME03W0d0L 93535  360d3bgeMm3bs Qoo xMdgLS
300 MqLo LodLogzbol 3MMAMILOMYOOL yotgdg [32, 33].

Abemaciclib - 931Gbsermds 3mbEHIGBM359Bol Joergdobmgol ER+, HER2- mBC. III
135Bob 3obolzmMo 33cg30L J99agdds bgaro dgmfigm 58 36935M5@0L ©IF3HI0EJO,
Joewgdo,  OHM™Igdoz  939Obsmdbgb  533905303c0d0m s 9OMTsBEHOBIL
063000@HMmM900m, 356030000696 LoALogzbol Bmdol Q563390 T9dE0MYdL [34].

PI3K 0b630d0o@mMgdo

99090 ULAOBEY  960OL  MYxOIIos  Lsboaboswm  MbyBy. bdoGos Lsedgzg
X 0633000l 300mb MMmL PIZK B0l s0sLHim®ms 259dE0mMgds, Moz ofi3g3L Lodbogbmmo
MR OIOIO0L M3MmBGHOMM® BOIL. U 4sdM{3geos PIK3CA-ol 8m@s3ogdom, gbo,
dgog 93mocmqdL PI3K-0ol p110a 35¢)9¢0B6 939009659mals s bdoMow 43b309ds
HR+ bo6dg39 x 063300l 300ml oM™, 99000b393900L @ssbermgdoom 40%-ob bobdoHom
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[35]. $o0¢900lL 36M935¢00 3539a3MmEM0s d0doMrmv)eros PI3K Jugwbyg, dsm dmGol pan-PI3K
0630003H™6900, 0BMRMOHIoL 13930803900 PI3K 0b30d0E™M9gd0, AKT 0b30do@mMgdo,
653500330606 56 mMTOR  063030F™Mgd0L  sboewmagdo s  bogOomgdo, @A,
LsdoBbgqdos PI3K, sbg3g, mTOR [36].

Pan-PI3K 0b630d0@m®mgd0o Pan-PI3K 0b30d0@mMm9d0 506300069396 1 3emstols PI3K
mmb0ogg 0BMBMOToL 3065Dsl 5dEH03mdL: o, B, Y s 6 [37, 38]. 3H03900: 39356 0bOdO:
bmdogmo  PES  20m0xmdgligds  361035¢00 239000 989JBH0m; 96059839 GHME0s
35303odlgwmsb gMmMoE. 5E39eobodo - 9x9dGHMM0s BMW3GLEHMBEGHME  ghmo©
PIK3CA 39@sgooo HR+/HER2- d¢dml dmb ooy 300mb 9900mbgg3sd0, 239600000
9396900 8mo393L 303960039900, 3560l M195d309dL S WOIMYSL.

mTOR 063030 mMmgd0
53 0b630d0@HmOmms gmzmlo dodsermwos PIBK/AKT/mTOR  Losbogbsgom  4bsbyg.
doMomso  (edsewo: 9390 Modmlo - ©59%30390os  HR+, HER2-  dvdamb

mOLHobyero 30dmbm30l 99b999bEsbom ©@9IAHOMBMOL/565LGHOMBMEOL
3056000l 9999 9IBRIJGHIO0S  BHOVLEGHWBMTBML s Bbgs 3MIO0b3090Msb.
mM3dogo mMTOR 0630803HMOM9dds, GrmamMmogss Vistusertib-o s83969L 0dgoldmdzgdo
36930060300 990093900, Omammi3 mTORCI, sbggg mTORC2-ob 0b3odoMgdom. [39, 40,
41, 42, 43].

36mFgob  3obsbsl  0630doGMMYdOLs @S  0dMbmmgMsdool  3mIdoboGmYdeo
dmgdgnds

CDK4/6 063000@m®m900 @5 09mbmmgmsdos CDK4/6 0b30do@dm®mgdo, G0Iwgdos
509206096  PD-L1  30ool  LGodow®mdsl, dgbfisgerowos  s6¢o-PD-1/PD-L1
0965309056  gemo  LBodLbogbol  GgaMglools s  2oEMBIBOL  FoB3969dgdOL
39L5d0gMHGOS. MHOL 9IRS IE 2963050 LOALoOgbol MgaMglios [44].

513369

9183993HM0 3m300b0MHYJOMEO MYMH5305 FM0MBM3L 3OMYPBbMHB0MYGOS d0MTsM3969d0U,
Po0gdol  Bo6B53m30693030L5 s BoMB53Mm©ObsTo3oL  2oaqdsl s  MmBOL
M3G0doboEosl. g doamds  SJGHVPWIMH0s  MmymeE  dmfobsgg, sl  SMYME
L3o05BY ddML 308ML 3530963)Jd0LMZ30L, MHMIEGOLYE 9930 B1xE30EO30L MOL3IO.

30659900l @omcRMb35Ls s 08MBMMYM305L TGOl LobgMaos 39ML3gddE oMo,
853659 G0 LGBGOMS, HMIJE0E BoFoMMYIL BOHMNHOEISE FoB30MMGIL MYMHS30E0
LoMAYOMIOL  FoJLoToeNMSE  FOBOEOLS S IOSLLWOZg0 9839 EHIOOL
d9L593060905.
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Abstract

Aneuploidies are among the most frequent chromosomal abnormalities occurring in humans,
often leading to miscarriages and congenital birth defects. Tetrasomy X (48, XXXX) is a rare
aneuploidy that shows some peculiar manifestations in affected females. Common clinical
features in the most reported cases include hypertelorism, epicanthus, irregular teeth,
clinodactyly, slurred speech, mental retardation, agitation, and menstrual cycle disorders. The
above-average stature of patients with 48XXXX karyotypeis potentially explained by an
additive effect on the SHOX gene, as suggested by several studies. An encountered a case of a
teenage girl with secondary amenorrhea, she presents with delayed physical development, an
IQ of 59, high levels of gonadotrophins, hyperinsulinemia, absence of hypertelorism, and low
vitamin D levels. On karyotyping, tetrasomy X (48, XXXX) was detected. Since there are very
few common and significant clinical features for easy recognition, many cases may remain
undiagnosed without specific karyotyping. Although Tetrasomy X is an incurable disease,
proper counseling, lifestyle changes, psychological support, symptomatic treatments, and

hormone therapies can effectively manage the condition.

Keywords: Aneuploidy, Tetrasomy, karyotypy.

INTRODUCTION

Chromosomal abnormalities are missing, extra, or malformed chromosomal segments caused
by a cell division error during mitosis or meiosis [1-3]. The chromosomes affected can be
autosomes or sex chromosomes [1]. Chromosome abnormalities are of two types: numerical or
structural. Specifically, numerically abnormal sex chromosomes result fromthe addition or
deletion of an existing sex chromosome that is XX or XY. This can manifest as monosomy,
trisomy, tetrasomy, pentasomy, etc [1]. Tetrasomy X is one of the rarest conditions in females,
with only about 100 cases reported worldwide [3-6]. The analysis of the pathogenic
characteristics of the tetrasomy X women is reviewed, which includes mental retardation, an
IQ ranging from 30-70, amenorrhea, and speech disorders with developmental issues [6].
Roughly 50% of the patients go through delayed, partial, or puberty along with irregular
menstruation or premature ovarian insufficiency(POI). Although this chromosomal
abnormality has no known cure, effective care is essential for managing and preventing chronic

illnesses, emphasizing the value of prompt detection and early intervention.
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CASE REPORT

A 16-year-old girl with secondary amenorrhea arrived at the clinic. She was 178 cm tall and
82 kg in weight. Asphyxia at birth, vomiting and regurgitation as a toddler, delayed growth,
slurred speech, a high-arched palate with uneven teeth, and clinodactyly of both fifth fingers
were among the medical conditions documented in her background.

METHODS

Physical examination, LAB tests brain MRIs and ultrasonography, as well as laboratory testing,
were all part of the investigation. An investigation of cytogenetics was carried out utilizing G-
banded chromosomal analysis.

Physical examination reveals microgenia, pale and inverted nipples, and clinodactyly dispersed
abdominal adipose tissue. Test results in the lab revealed inadequately low vitamin D,
hyperinsulinemia, and increased levels of FSH and LH. An MRI detected Rathke's cleft cyst in
the adenohypophysis, while ultrasound imaging indicated a tiny uterus and ovaries, as well as
thyroid tissue hypoplasia. Finally, karyotyping results clearly showed the uncommon

occurrence of tetrasomy X with premature ovarian insufficiency (fig. 1).
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Figl. 48XXXX Karyotype
Since there was no treatment available, the management strategy concentrated on symptom
alleviation and avoiding consequences. To treat her POI symptoms, the woman was given
estrogenicreplacement therapy in addition to counselling. To enhance bone health,
recommendations for vitamin D and calcium supplements were also made, along with advice
on leading a healthy lifestyle and insulin sensitisers.
DISCUSSION

Most aneuploidy derives from maternal meiosis I error. X chromosome tetrasomy, a rare
gonosomal aneuploidy first identified in 1961 [6] The mechanism of tetrasomy X is still unclear.
The most likely mechanism is a nondisjunction of the maternal X chromosomes in both

divisions of meiosis to produce a tetrasomy X ovum [1-6].The mechanism of tetrasomy X is still
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unclear, the most likely mechanism is a nondisjunction of the maternal X chromosomes in both
divisions of meiosis to produce a tetrasomy X ovum. The phenotype in tetrasomy X is very
heterogeneous, with extra sex chromosomes having a detrimental effect on growth,
development, and the general phenotype. Most often the skeletal, cardiac, and gonadal systems
are affected, with a varying degree of facial dysmorphism and speech impairment[3,4]

In a case reported in Romania, Females with 48, XXXX presents a heterogeneous phenotype,
but with recognizable features that include hypertelorism, up-slanting palpebral features,
epicanthal folds, and a flat nasal bridge [5]. This case presented only mild dysmorphic features,
with hypertelorism and microcephaly, which explains the delay in her diagnosis [5]. In
contrast, research from China reported four cases with varied symptoms such as patent ductus
arteriosus, intellectual disabilities, and distinct facial features, demonstrating the broad
spectrum of potential clinical presentations [6]. One exceptional report noted a patient with
short stature, which is unusual given the typical presentation of increased height [3].The
variability in phenotypical presentations can easily be overlooked by clinicians, leading to
missed diagnoses of these genetic abnormalities [3].

Tetrasomy X represents a rare chromosomal anomaly, and to date, sleep disorders have not
been documented in association with this condition [4]. Nevertheless, a singular Indian case
study reported the presence of hypersomnia in a patient with tetrasomy X, which exhibited a
positive response to psychostimulant therapy [4]. Notably, the occurrence of sleep disorders in
the context of chromosomal anomalies is infrequently reported, suggesting the necessity for
healthcare practitioners to be vigilant in considering and screening for sleep disorders within
this specific population [4].

Furthermore, the absence of ovaries and consequent low estrogen levels leading to premature
ovarian insufficiency as noted in our patient, are critical aspects differentiating her case from
others reported [5]. This association between POI and tetrasomy X also possibly contributes to
the commonly observed tall stature in these females, reinforcing the need for heightened

awareness and targeted management of this rare chromosomal disorder.

CONCLUSSIO

Newborns presenting with low birth weight, who subsequently experience increased height
during early childhood, in combination with premature ovarian insufficiency and potential
mental retardation, should raise suspicions of sex chromosome abnormalities. Timely
identification through genetic screening is essential to address and manage these conditions

effectively.
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Abstract

For management of insulin resistance in PCOS, a well-known insulin sensitizer is Metformin
due to its wide availability and efficacy to enhance metabolic profile of the patients. Recent
studies have demonstrated the efficacy of Myo-Inositol (MI) as an insulin sensitizer.
Objective: To assess and compare the therapeutic effects of Metformin and Myo-Inositol on
the endocrine and metabolic profiles of women with PCOS and insulin resistance both
individually and in combination.

Materials and Methods: A prospective, comparative study75 women were enrolled between 22
and 30 years, diagnosed with PCOS and exhibiting insulin resistance. Patients were randomly
divided into treatment groups of 25 women each: Metformin (1500mg) was administered to
Group 1, Myo-Inositol (4g.) to Group 2 and combination of 1000 mg of Metformin and 2 g of
Myo-Inositol to Group 3.Hormonal testing and ultrasound investigation was conducted
between 2 and 5 days of menstrual cycles. Data were analyzed at baseline, 3 and 6 months of
treatment.

Results: Homeostatic model assessment-insulin resistance (HOMA-IR) significantly decreased
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after 3 months of treatment in Groups 1 and 3. In Group 2, no notable changes were observed
at 3 months, but a significant decrease was seen after 6 months. In all three groups, a significant
reduction in BMI and patient weight was observed after 6 months (p<0.05). After the
treatment, side effects were analyzed, predominantly diarrhea, nausea, constipation, fatigue,
and flatulence were seen in Group 1 and in group 3 more than group 2 (p<0.05). No significant
difference was noticed in the incidence of headache, dizziness, and generalized weakness
among the comparison groups. After administering combination of Metformin and Myo-
inositol, significantly fewer gastrointestinal symptoms were observed (p<0.05).

Conclusion: The combined treatment of Metformin and Myo-inositol enables the
administration of lower doses of each, thereby enhancing efficacy while minimizing side

effects and reducing costs.

Key words: polycystic ovary syndrome (PCOS); insulin resistance (IR); Metformin, Myo-

Inositol; insulin sensitizers.

Introduction

Polycystic ovary syndrome (PCOS) is one of the most common endocrinopathies associated
with metabolic abnormalities and complex disorders involving reproductive and
cardiovascular systems [1-3]. Insulin resistance, accompanied by compensatory
hyperinsulinemia, is a well-known cause of endocrine-metabolic abnormalities in PCOS [1-4].
Studies have shown that insulin resistance affects 65-75 % of women with normal BMI and
75-95% of those with higher BMI who are diagnosed with PCOS [3-6]. To manage insulin
resistance in PCOS, a well known insulin sensitizer called metformin has been used over 70
years due to its wide availability and efficacy to enhance metabolic profile of the patients [2-
4]. PCOS is a lifelong condition requiring long-term management strategies. One of the most
common challenging aspect of using Metformin is patients discontinue the treatment because
of its side effects [3-5]. The side effects are primarily dose-dependent, essentially affecting the
gastrointestinal system and consequently reducing quality of life of patients. Moreover, long-
term use of Metformin has been associated with vitamin B12 deficiency [1-2].

Recent studies have demonstrated the efficacy of Myo-Inositol (MI) as an insulin sensitizer [5].
Myo-Inositol, a prominent inositol stereoisomer and a component of cellular membrane
phospholipids [3, 5]. It acts a secondary messenger for insulin signal transduction, enhance
glucose metabolism by activating glucose transporters and facilitating glucose utilization. It
also plays a crucial role in transmitting intracellular signals primarily important for various
hormone receptors to function including Gonadotropin-Releasing Hormone, Follicle-
Stimulating Hormone (FSH), Luteinizing Hormone (LH), and Thyrotropin-Releasing
Hormone [3,5]. Moreover, MI enhance nerve signal conduction and modulates serotonin

activity and improving the nerve signal conduction and also playing a role in controlling
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intracellular calcium concentrations [3, 5].

The capacity to enhance insulin sensitivity, regulating hormone activity, improving ovulation
and metabolic health issues makes MI a promising therapeutic option for PCOS [3-5].
Additionally, the safety profile and tolerability has attracted the healthcare workers making it
an adjunct to metformin’s use. However, the dosing strategies and long-term benefits of MI
require more research [5].

Objective of the study: To assess and compare the therapeutic effects of Metformin and Myo-
Inositol on the endocrine and metabolic profiles of women with PCOS and insulin
resistanceboth individually and in combination.

Materials and Methods: This prospective, randomized, open-label comparative study enrolled
75 women aged between 22 and 30 years, diagnosed with Polycystic Ovary Syndrome (PCOS)
and exhibiting insulin resistance. Rotterdam criteria was used to diagnose PCOS [6].
Homeostatic Model Assessment for Insulin Resistance (HOMA-IR) score greater than 2.5 was
used to define Insulin Resistance [4-6].

Three groups of patients were randomly assigned to:

Group 1: 25 women were treated with a daily dose of 1500 mg of Metformin.

Group 2: 25 women treated with a daily dose of 4 g of Myo-Inositol.

Group 3: 25 women receiving combined treatment of 1000 mg of Metformin and 2 g of Myo-
Inositol.

Participants were advised to maintain a healthy lifestyle including physical exercise and a
balanced and low-calorie diet for an effective pharmacological treatment.

Before enrolment, clinical assessment, ultrasound, and hormonal testing was conducted
between 2 and 5 days of menstrual cycles was conducted to confirm the diagnosis and exclude
the differential diagnosis. Plasma levels of follicle-stimulating hormone (FSH), luteinizing
hormone (LH), total testosterone (T), free testosterone (FT), and sex hormone binding globulin
(SHBG) were determined immunoassay method (ELISA) (Beckman Coulter, Irving, TX).

BMI and Free Androgen Index (FAI) were calculated for each participant. After initiating the
treatment, additional clinical assessments, ultrasound hormonal evaluations were conducted
at 3 and 6 months to assess effectiveness of treatment. Through questionnaires, assessment of
see effects was done which mainly focused on diarrhea, nausea, abdominal cramps, fatigue,
headache, dizziness, generalized weakness, and flatulence.

Statistical analysis: Data were analyzed using SPSS version 25.0. Differences between groups
were assessed using independent t-tests for continuous variables and chi-square tests for

categorical variables. A p-value of <0.05 was considered statistically significant [7].

Results

The mean age of participants in the comparison groups were not different significantly. The
mean ages (years) in Group I - 26.8 + 5.4 and in Group II - 27.5 + 3.6, Group III - 26.4 + 6.8
p>0.05. Student’s t-test and odds ratio showed that in GroupsIand II the variables did not
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differ significantly, p>0.05.

In Groups 1(received 1500 mg of Metformin) and Group3 (combined treatment of 1000 mg
Metformin and 2 g Myo-inositol), homeostatic model assessment-insulin resistance (HOMA-
IR), insulin levels, and C-peptide significantly decreased after 3 months of treatment (p<0.05).
In Group 2, which received only myo-inositol, a significant decrease in these parameters is
noted in 6 months (p<0.05), and no notable changes in 3 months after initiating the
intervention Table 1.Other hormonal and ovarian morphological characteristics did not

significantly change Table 1.

Table 1. Clinical and Hormonal Parameters in Study Groups: Baseline, 3 Months, and 6 Months Post-Treatment

Parameter | Metformin 1500mg Myoinositol 4g Metformin 1000 + Myoinositol 2mg
M=+SD Group 1 Group 2 Group 3
Baseline After 3 After 6 Baselin After 3 After 6 Baseline After After 6
months months e months months 3 months months
AMH 11.8845. 11.56 +4.5 | 10.89+4. 12.5+6. 11.6+5. 11.4+4.7 12.7+3.3 11.9+4.4 11.4+4.7
ng/ml 8 6 7 5 8
BMI kg/m2 | 27.9+5.7 24,94 2213446 | 2635 +|2495+45|231+37« |27.1+47 |239+41% | 221+3.8%
+45 3.8
LHIU/NM 11.42+3.9 | 10.87+2.6 | 99+29 111 +| 9.9+3.5 8.2+3.7% 12+4.1 10.8+2.4 | 8.28+3.9%
5.58

TTng/ml | 0.82+0.25 | 0.8 0.3 0.79+0.7 08+03 | 0702 | 0.68+0.6 | 0.84:04 079+0.7 | 0.8+0.6
FT pg/ml 3.78+2.4 35+21 [31+116 |39+16 |32+12 | 282+0.8 | 41+1.6 39+1.16 | 32=+18

6
FAI 1.59+2.53 1.58+1.88 | 1.35+1.35 1.84+2.29 | 1.48:1.48 | 0.84+1.15 1.82+2.45 1.46+1.46 1.33+1.33
SHBG 44.8122.3 48 121.4 58.42126.7 | 43.4 + | 47.4122.2 | 59.01£22.5 | 46 £15.6 54 + 22% 60.01+22.5
nmol/l 16.2 *

C-peptide | 1.6+0.7 1.38+0.8 | 1.3+0.4 16+04 | 1.7+08 |12:057 | 1.8z0.7 1.7+0.3 1.3+0.7
ng/ml
Insulin yIU | 13.8+3.8 | 10339 | 7.12+43 1279 +4.5 | 11.8+25 | 7.67+19 | 14.2+3.8 11.12455 | 6.78 +1.8%
/ml
HOMA-IR | 3.9+1.8 24+1.8 2.2+0.87 3.6+1.5 2.99+2. 229+09 | 39=+18 22+0.87 | 2.29+0.9
3 *

mFG 18+5.3 18.6+3 17.2+4.3 16.9+4. 16+4.3 15.5+4.6 18.9+3.6 18.4+5.3 16.9+4.8
9

Furthermore, a significant reduction in BMI and patient weight was achieved only after six

months across all three groups (p<0.05) Table 1.

After the treatment, side effects were analyzed, predominantly diarrhea, nausea, constipation,
fatigue, and flatulence were seen in group 1 when compared to other groups (p<0.05). Also
group 3 experienced these symptoms more than group 2 (p<0.05). Nosignificant difference was
noticed in the incidence of headache, dizziness and generalized weakness among the
comparison groups.

With just Myo-Inositol and lower doses of Metformin, significantly fewer gastrointestinal side
effects were observed. Combining decreased doses of both Metformin and Myo-Inositol (cost-
effective) offered a balanced approach to managing PCOS symptoms with minimal adverse

effects.

Conclusion
The combined treatment of Metformin and Myo-Inositol enables the administration of lower

doses of each, thereby enhancing efficacy while minimizing side effects and reducing costs
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Abstract
The absence of unprovoked seizures and the occurrence of reflex epilepsy (RE) are the
distinctive feature of (RE). Although reflex seizures have considerable clinical and

electrophysical difference in their types. As an example photosensitive epilepsy, eye closure
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sensitivity or startle epilepsy form a significant portion of (RE). Sometimes Reflex epilepsy
triggers with external, internal stimuli or environmental triggers. External (specific movement,
light, and touch sensations) internal (thinking, decision making) environmental (specific kind
of music, church bell sound). In (RE) Sometimes patient could report emotional stress, sleep
deprivation auditory and visual hallucination. Different genetic composition also plays role in
cause of reflex seizures. This will summarize the overview of reflex epilepsy.

Keywords: Reflex Epilepsy, Environmental Triggers, Light and Touch Sensation

Introduction

A class of epilepsy disorders known as reflex epilepsies are characterized by seizures that are
triggered by specific stimuli

1) Photosensitivity. Which is sensitive to specific light frequencies, such as television, sunlight
glistening on water, etc.

2) Eye closure sensitivity. This is the sensitivity to shutting of the eyes, typically manifested as
fluttering of the lids

3) Startle epilepsy, Seizures that can occur in early adolescence or youth (1-16 years) are the
hallmark of startle epilepsy. Impacted are both genders. The majority of individuals have
structural brain abnormalities that underlie neurological

Diagnostic Method of (RE) (1) History of patient (2) physical Examination (3) EEG

(4) MRI (magnetic resonance imaging) Treatment; the best method is avoid the stimulus that
triggers seizures, most of people in reflex epilepsy (RE) also require medication like
(clonazepam, valproate) because sometimes it difficult to avoid in day-to-day life. Seizure are
well controlled with the low dose of this medication

Clinical case (1); 30 years old male, Seizures started in the age of 15 years.

Only during reading (difficult to read material — with small letters) —in 15-20 min. after starting
reading he develops chin myoclonus, if he continues reading myoclonus is in the face and
extremities.

Middle stage of the seizure (Ictal) Eeg — clinically — myoclonus started after 20 min of reading,
Eeg — generalized spike-wave activity.

MRI - normal

Treatment — clonazepam

Clinical Case (2);52 years old Male

In the age of 3 years and 4 years — 2 simple febrile seizures

At the age of 12 years — mild head trauma with loos of consciousness < 5 min, without any
other complaint

Since then in 3 months — myoclonic-tonic seizures, rarely followed by cold sensation in the
fingers, sweeting on the face, staring with preserved consciousness, then loss of consciousness

and generalized tonic seizure.
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Seizures occur only during complex arithmetical procedures (multiplication, dividing).
Eeg — normal during treatment
MRI - normal

Treatment — Clonazepam and phenobarbital — effective.

Conclusion

Reflex seizure is triggered by the different stimuli should be asked during evaluating the patient
who comes with the seizures disorders and when it is necessary electrophysiological (EP)
studies is also performed for proper diagnosis and in reflex seizures(RS) a careful history taking
is also essential to identify the correct diagnosis. In (RS) it is important to avoid specific triggers
for the prevention. In future we can understand the pathophysiology of the complex network
mechanism with the help of advanced neuroimaging techniques which can develop preventive

strategies for seizure control and therapy optimization.
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