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ABSTRACT

Natural disasters, which are considered as one of the most important problems of recent times,
affecting all humanity, have become a public health problem. Disasters have effects on both
individuals and society in different dimensions, including health, economic, social, and
psychological, and can have serious negative consequences. The number of individuals
affected by natural disasters is increasing every year. While it is clear that natural disasters
threaten human life and bodily health, little attention has been paid to their effects on mental
health. Natural disasters threaten our psychological well-being in many ways, cause both
short-term and long-term psychological distress and create a significant psychological burden.
Post-traumatic stress disorder (PTSD) is a syndrome that occurs as a result of a serious threat
or physical injury, a near-death experience, war-related trauma, sexual assault, interpersonal
conflicts, child abuse, or a medical illness. When the literature is examined comprehensively,
it has been determined that the incidence of PTSD after natural disasters is quite high. Causes
of post-disaster PTSD include the nature of the trauma, its severity, loss of relatives and/or
property, poor coping skills, displacement, and direct exposure to disaster. Studies have shown
that both non-pharmacological and pharmacological treatments are effective on PTSD.
Keywords: Natural disasters; earthquake; flood; hurricane; post-traumatic stress disorder;
treatment.

0z

Son zamanlarin en 6nemli sorunlar1 arasinda degerlendirilen, tim insanlig1 etkileyen dogal
afetler bir halk sagligi sorunu haline gelmistir. Afetlerin hem birey hem de toplum iizerinde
saglik, ekonomik, sosyal ve psikolojik olmak {izere farkli boyutlarda etkileri olmaktadir ve
ciddi olumsuz sonuglara ulasabilmektedir. Her gegen y1l dogal afetlerden etkilenen birey sayisi
da artmaktadir. Dogal afetlerin insan yasamini ve beden saghgmi tehdit ettigi acik olmakla
birlikte ruh saglig1 tizerindeki etkilerine ¢ok az dikkat edilmistir. Dogal afetler bir¢ok yonden
psikolojik iyi olusumuzu tehdit etmekte hem kisa hem de uzun vadeli psikolojik sikintilara
yol agabilmekte ve onemli bir psikolojik yiik olusturabilmektedir. Travma sonrasi Stres
bozuklugu (TSSB) ciddi bir tehdit veya fiziksel yaralanma, 6liime yakin bir deneyim, savasla
ilgili travma, cinsel saldiri, kisilerarasi gatigmalar, ¢ocuk istismar1 veya tibbi bir hastaligin
sonucu olarak ortaya ¢ikan bir sendromdur. Literatiir kapsaml1 olarak incelendiginde dogal
afetler sonras1 TSSB goriilme oraninin oldukga fazla oldugu saptanmustir. Dogal afet sonrasi
TSSB nedenleri arasinda travmanin dogasi, siddeti, bireyin yakinimi ve/veya miilkiinii
kaybetmesi, zayif bas etme becerisi, yerinden edilmesi ve dogrudan afete maruz kalmasi gibi
faktorler sayilabilir. Aragtirmalar hem farmakolojik olmayan hem de farmakolojik tedavinin
TSSB iizerinde etkili oldugunu gostermistir.

Anahtar kelimeler: Dogal afetler; deprem; sel; kasirga; travma sonrasi stres bozuklugu;
tedavi.
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INTRODUCTION

Natural disasters are large-scale adverse events resulting
from both geological and meteorological natural processes
of the earth. Hurricanes, severe storms, earthquakes,
volcanic eruptions, fires, floods, tsunamis, and drought are
some examples of natural disasters. Natural disasters are
often associated with death, trauma, and loss of housing.
According to the International Disaster Database, the
number of natural disaster events recorded in the world has
increased rapidly after the middle of the 20" century (1).
Although traumatic events have different characteristics,
the main common feature is the psychological and physical
effects on people. The difference between natural disasters
and other traumatic events is that they create a mass trauma
effect. While natural disasters affect large groups of
people, they also negatively affect social services,
communication, and social networks. The most important
effects are that it causes physical and mental health
problems in society (2). In this review, the effects of
natural disasters on mental health and their relationship
with  post-traumatic stress disorder (PTSD) were
discussed.

POST-TRAUMATIC STRESS DISORDER (PTSD)
Trauma is generally used for all kinds of events and
situations that harm, hurt, and injure the mental and
physical state of people in very different degrees. Trauma
and trigger factor-related disorders were evaluated in a
broad category within mental illnesses (3). According to
version 5 of the Diagnostic and Statistical Manual of
Mental Disorders (DSM), trauma and stress-related
diseases; consists of acute stress disorder, PTSD, reactive
attachment disorders, adjustment disorders, unrestricted
social participation disorder, other defined trauma and
stressor-related disorders, and unspecified stressor-related
disorders (4).

History

PTSD is a syndrome that occurs after exposure to a
traumatic event and manifests itself with symptoms of
re-experiencing, avoidance, blunting, alienation, and
hyperarousal. Throughout history, people have faced the
risk of being exposed to trauma and traumatic events. The
animal attacks that happened to our ancestors and the
terrorist attacks that people are frequently exposed to
probably  produce similar  psychological  states.
Considering all these, it can be said that PTSD has existed
throughout human history (5). The first studies on PTSD
were made as a result of the wars in the world. Even
looking at the works written 2000 years ago, there are
articles about war stress. One of the first examples that can
be given to these works is the story of Herodotus's Marathon
War in the fifth century in Ancient Greece. Ancient stories
of war trauma are also found in the poem De Rerum Natura
by Hippocrates and Lucretius. Later, PTSD flashbacks and
nightmares of war experience can be found in the
documents of the Hundred Years' War (1337-1453)
between France and England (6). The place of trauma in
psychology has been with the wars. The psychological
problems experienced by the soldiers who were at the
front during the war after the end of the war show that wars
can affect people psychologically. Especially after the
Franco-Prussian war in 1870, the psychological problems
seen in soldiers returning from the front attracted the
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attention of people who specialize in mental health and
made them concentrate on this issue. Delays were
observed in the reactions of some of the soldiers returning
from the front, they experienced the negative situations
experienced at the front again, and they could no longer
show interest in the activities they were interested in before
the war. As a result of all these symptoms, it was
recommended that these people be diagnosed with
traumatic neurosis (7). PTSD has not just emerged as a
result of wars. Difficult life conditions or other experiences
also seem to cause traumatic symptoms. PTSD symptoms
have historically been recognized under several different
names. For example, in the late 1800s, a term referred to
as "railway spine" was used to describe psychological
reactions in people who witnessed or were exposed to
railroad accidents (8). Bomb shock is a term used by
British psychologist Charles Samuel Myers in the First
World War to describe the outcome of traumatic
experiences many soldiers suffered during the war. Bomb
shock; is a notable term because it is a war-related disorder
that includes overt and common psychiatric symptoms
such as shyness, nightmares, and agitation. Soldiers
diagnosed with bomb shock; reported a variety of somatic
symptoms similar to combat fatigue, including heart
palpitations, chest pain, tremors, fatigue, and even
paralysis (9). During the First World War, British troops
were subjected to many explosions, especially before the
steel helmet was installed at the beginning of 1916. In fact,
it is known that 60% of the deaths in the First World War
were caused by explosions. Although there were soldiers
who lost their lives in the face of the explosions, many
soldiers survived. Soldiers who survived the explosions
applied to health units for very different reasons. Memory
loss, difficulty concentrating, hypersensitivity to noise,
and tremor are the most common causes of admission. As
the number of cases increased in the face of bomb shock,
various explanations were tried to be made. Most of these
explanations have been of organic origin. For example, a
microscopic cerebral hemorrhage is caused by the jarring
or harmful effects of an exploding bomb. On the other
hand, Myers found that soldiers who were not very closely
exposed to the explosion had similar symptoms (10). This
finding proves the knowledge that witnessing the death or
serious injury of his friends at the front can cause
psychological symptoms (6).

PTSD in DSM Diagnostic Systems

DSM-1 includes the diagnosis of "Great Stress Reaction”,
which requires the individual to be exposed to extreme
stress in the face of traumatic events such as war or natural
disaster; flood, earthquake, explosion, etc. (11). In one
study, war sounds were played to three groups of men.
These 3 groups consist of; men who have never been in
combat, men who have been in combat but show no signs
of psychiatric disorders, and war veterans with symptoms
specific to war syndrome. While the sounds were played,
physiological response measurements such as EEG, pulse,
and respiratory rate were taken. The group, which had no
war experience, gave mild, directive responses to the
sounds of war. War veterans in good mental health showed
mild to pronounced physiological and behavioral
responses, while war syndrome veterans showed
behavioral disturbances so marked that it was impossible
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to record physiological responses. These findings support
the diagnosis of Major Stress Reaction (12). In 1968,
DSM-II was published by the American Psychiatric
Association (APA). For unclear reasons, the diagnosis of
Major Stress Reaction was removed from DSMII and no
diagnosis was included for pathological reactions after
trauma experience (11). The Major Stress Reaction
diagnosis was replaced by the Transient Situational
Disorders diagnosis category. This disorder encompasses
a broader set of stressors and underlines the necessity for
the traumatic experience to be extremely unbearable or
unusual. Although war-related traumas are grouped under
this diagnosis, trauma-related psychiatric disorders are
rarely included. In case the post-war symptoms persisted,
the soldiers were diagnosed with Anxiety Neurosis, a
personality disorder (9). Included in the DSM-II1 (1980),
PTSD was named as Post-Vietnamese Syndrome or
Delayed Stress Syndrome, first described in veterans
returning to the United States after the Vietnam War.
However, its international acceptance is not swift or
uncontroversial. Recognition of this disorder has been
slower in the United Kingdom, where it was initially
thought to be specific to the United States and Vietnam
veterans (10). PTSD was first included in the DSM-III
under the name Anxiety Disorders. The presence of an
obvious event that may cause significant distress to almost
everyone is required for a diagnosis of PTSD to be made.
While DSM-I1II reinstated the category for responses to
extreme stress, it avoided creating a list of specific types
of trauma and instead mandated “"the presence of a
recognizable stressor that would produce significantly
distressing symptoms in almost everyone". The inclusion
of PTSD in the DSM-IIl established a remarkably
sustainable and productive period in the scientific study of
psychological trauma. PTSD serves as a unifying
structure. It has allowed different groups of clinical
researchers focusing on seemingly different types of
trauma, such as war, sexual assault, and natural disaster, to
recognize commonalities in their work on the fundamental
and traumatic aspects of psychological trauma (13). The
DSM-1V definition of PTSD stressor is quite different
from previous versions. The definition is divided into two.
The first section shows the frequency of appropriate
stressors; the second part stipulates that "the person's
response must include intense fear, helplessness, or
horror". This two-part definition emphasizes the objective
characteristics of trauma and is instead based on the
principle that people may perceive and react differently to
similar events. The transition from the objective nature of
the stressor to the subjective experience of the victim is
evident not only in the added subjective component but
also in the stressor (14). According to the DSM-IV, to be
diagnosed with PTSD, a person must experience, witness,
or encounter an event that is significantly life-threatening,
involving injury or threats to physical integrity, and the
experience must provoke a subjective response of fear,
helplessness, and horror (15).

Differences in PTSD Classification in DSM-5

DSM-5 was released in May 2013. The definition of PTSD
has undergone significant changes in this version. The
most significant of the changes include moving the
diagnosis of PTSD from Anxiety Disorders to a separate
section for Trauma and Stress-Related Disorders.
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Considering the reason for the change, it was evaluated as
having common features of trauma-related diseases and
increasing the reliability of diagnosis (16). In addition,
"Reactive Attachment Disorder of Infancy or Young
Childhood" was taken from the "Disorders Usually First
Diagnosed in Infancy, Childhood, or Adolescence" and
placed in the "Trauma and Trigger-Related Disorders"
section of the DSM-5. In addition, "Limitless Social
Participation Disorder”, which is a determinant in
"Reactive Attachment Disorder of Infancy or Young
Childhood" in DSM-IV-TR, has been transformed into a
separate disorder with the name "Limitless Social
Participation Disorder" in DSM-5 (17).

PTSD After Natural Disasters

Since the existence of humanity, disasters are one of the
events that affect social life the most. Disasters are
natural-origin events that occur unexpectedly, interrupt
normal social life, cause negative social and economic
effects, cannot be prevented, and cannot be overcome with
current opportunities and resources (18). The World
Health Organization (WHO) defines a disaster as "an
unexpected, sudden ecological phenomenon that exceeds
the capabilities and capacity of the institution, disrupts
normal functioning, and requires external assistance".
The International Federation of Red Crescent and Red
Cross (IFRC) defines it as "a situation where an accident,
natural event or man-made event that develops as a result
of sudden or long processes other than armed conflict
poses a significant and major threat to human life, health,
property or the environment, and the functioning of society
is seriously impaired"”. Disasters are classified as natural
disasters and man-made disasters. Natural disasters are
earthquakes, volcanic eruptions, floods, droughts, heavy
rains, frost, snow, and storms, and man-made disasters are
chemical, biological, radiological, and nuclear accidents,
wars, migrations, terrorist incidents, and fires (19).
Worldwide, about 400 natural disasters occur annually. In
the last two decades, natural disasters have negatively
affected approximately 800 million people and caused 3
million deaths (20). Disasters are an important public
health problem because they cause heavy loss of life and
property, interrupt society and health services, the timing
is uncertain, have heavy economic burdens, disrupt
psycho-social well-being, and cause serious health
problems in the future (21).

Witnessing a natural disaster is an experience that deeply
affects people, resulting in anxiety and stress (22). These
symptoms, which seem like a normal reaction at first, can
become a serious mental health problem when the level
of stress and anxiety experienced doesn’t decrease over
time (23). Although disasters have been around since the
existence of humanity, the assessment of their
psychiatric effects is relatively new. Because meeting the
socio-economic needs such as shelter and nutrition after
the disaster has been a priority for both the donors and the
victims. Providing post-disaster psychiatric help and
drawing attention to this field entered the agenda of the
WHO after 1995 (24). Natural disasters not only cause
problems such as property loss, infrastructure damage, and
resource destruction but also cause secondary
psychological disturbances. In post-disaster screening
studies, the most common mental illness was found to be
PTSD. Major Depressive Disorder takes second place. It
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can also be seen in diseases such as alcohol use disorder
and Generalized Anxiety Disorder. In addition,
psychological effects such as suicidal ideation/attempt,
and alcohol and nicotine addiction may occur in people
who are exposed to a major disaster (25). Although the
order and level of post-disaster mental illnesses change,
the relationship between disaster and psychology seems to
make its importance felt in every period. After natural
disasters, there is an increase in PTSD, major depressive
disorder, sleep disorders, generalized anxiety disorder,
substance use disorder, suicide, and grief reactions (1).
PTSD, on the other hand, is one of the most frequently
observed and studied mental health disorders together with
natural disasters (26). Although natural disasters affect
many people at the same time, according to the World
Mental Health Survey, the prevalence of traumatic stress
symptoms after a natural disaster is around 3.8% (27). In
their study of individuals affected by the Van-Ercis
earthquake, they reported the rate of PTSD as 35.5%. In
addition, it has been reported that the loss of family
members or a relative, housing and health problems after
the disaster, unemployment, temporary relocation,
financial difficulties, and language problems affect the
development of PTSD (28). It has been reported that
90.2% of children who experienced an earthquake in
Bingdl are in the risk group for the diagnosis of PTSD (29).
Cénat and Derivois (30) reported that 36.7% of those
affected by the Haiti earthquake experienced PTSD and
25.9% had depression. In addition, it was stated that being
a disaster woman, old age, youth (18-24 years old), low
education level and unemployment variables were
associated factors for PTSD and depression. In the study
conducted by Salloum and Overstreet (31) after Hurricane
Katrina, it was reported that 53% of the students were at
risk for PTSD and 40% for depression. A study of flood
victims in Indonesia showed that 52% of the participants
experienced PTSD, and 98.3% re-experienced PTSD
symptoms (32). In a study conducted in China, it was
reported that the prevalence of PTSD among flood victims
was 9.2% (33). In a systematic review and meta-analysis
study conducted in 2015, the incidence of PTSD was found
to be 15.74% in post-flood disaster victims (34). The
results of a meta-analysis study showed that the prevalence
of PTSD in children in the first, second, third, and fourth 6
months after an earthquake and a flood was 19.2%, 30%,
24.4%, and 20.4%, respectively (35). The results of
another review study showed that the prevalence of PTSD
among healthcare workers during coronavirus disease
2019 (COVID-19) was 13.52% (36). Few studies have
examined PTSD after natural disasters, especially among
first responders, firefighters, and police officers (37). On
top of that, researchers have found that the prevalence of
PTSD is high in first responders. To give an example
from the studies, PTSD was found in 21% of the
firefighters who responded to the 1999 Chi-Chi earthquake
in Taiwan (38). In 2005, 22% of firefighters who
responded to Hurricane Katrina developed PTSD in the
subsequent process (39,40).

Risk Factors for the Development of PTSD after
Natural Disasters

When the risk factors for the development of PTSD after
natural disasters are evaluated, some factors come to the
fore. Age, gender, race-ethnicity, economic resources,
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education level, employment status, personality traits,
level of coping with the problem, emotional regulation,
prior exposure to trauma, pre-existing mental illness,
biological vulnerability, and social support are the most
significant risk factors for the development of PTSD.
Young age and female gender are the most prominent risk
factors for the development of PTSD (2,41). Gender is
another factor that can affect the prevalence of PTSD in
victims of floods and other disasters. According to
studies, women who survived the earthquake had higher
PTSD than men (42). Women are at higher risk of
suffering from PTSD after disasters (43-45). It showed that
people who lost their property after the flood or were not
supported by their families, such as widowed or divorced
women, experienced more stress and had higher PTSD
scores (46,47). Being an ethnic minority has also been
found to predict an increased prevalence of symptoms and
risk of disorders after natural disasters (48). In addition,
black individuals were found to be more risky in terms of
PTSD (41). In the wake of Hurricane Harvey in 2017, a
recent study found that black individuals and younger
people reported higher levels of post-traumatic stress
symptoms (49). Regarding the economic component of
resilience, lower socioeconomic status has been reported
to be consistently associated with greater post-disaster
distress (1,50). The loss of one's own private resources
after a natural disaster can affect the individual both
materially and spiritually, thus affecting the individual's
self-perception and self-confidence (51). It has been
determined that many survivors of disasters have
adaptation problems in the life process, daily life, and work
life of individuals due to the chronic stress they have
experienced during the recovery period following the
disaster (52). The factors that cause this chronic stress can
be attributed to job loss or resource depletion, which leads
to socioeconomic distress in the post-disaster period. In a
large survey of Hurricane Katrina survivors, an increase
in other mental health disorders, especially PTSD, was
found in individuals. In addition, the suicide rate doubled
from 3-6% (52). In addition, it was determined that 27%
of PTSD cases and 47% of suicidal tendencies occur in
the future (52). The economic hardship that the disaster
survivors will experience arises in the process of
individuals being unemployed after the disaster, unable to
pay their current debts, and rebuilding the destroyed or
damaged property. The prevalence of major depressive
disorder in survivors of Hurricane Katrina 2 years later was
found to be higher than the data determined in the general
population and after other natural disasters, and it was
associated with the resulting economic difficulties (53).
The educational status of disaster victims is always
emphasized as an important factor affecting post-disaster
resilience and mental health outcomes (41,54). It has been
reported that countries with high income and education
level experience fewer losses than countries with low
income and low education levels (55). Education can have
positive outcomes by influencing perceptions of risk,
increasing the knowledge and skills needed to face disasters,
and influencing successful access to resources (41). While
addressing the increased risk for personality traits, the
most common trait associated with post-disaster
psychopathology is neuroticism (2,41,56). There is a
growing body of literature documenting a close
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relationship between neuroticism and PTSD and
depressive symptoms (57). In a study conducted on
children who survived the Wenchuan earthquake, which
killed approximately 90,000 people in China, it was found
that older children with neurotic personality traits and a
high propensity for the trauma experienced a longer
duration of PTSD symptoms (58). Another study of
Chinese survivors of the Wenchuan earthquake revealed
similar findings in adults. As a result of this study, both
neuroticism and psychoticism were found to be positively
associated with the morbidity of long-term PTSD (59).
Similar results were found in different cultures. A study of
firefighters after the devastating and severe fires in Greece
in August 2007 found that an increase in neuroticism
scores was significantly associated with an increased
likelihood of having PTSD after the disaster (60).
Inadequacies in coping and problem-solving skills are also
risk factors for the development of PTSD (61). One of the
negative coping mechanisms after natural disasters is
substance use. In New Orleans, the hospitalization rate for
substance abuse disorders increased from 7.13 per 1,000
before Hurricane Katrina to 9.65 per 1,000 after
Hurricane Katrina. This data shows that substance use
disorders may accompany PTSD (62). Individuals who
survive multiple traumatic events often experience long-term
and short-term problems that affect their lives (63). The
level of resilience to trauma is found to be lower in
individuals who have been repeatedly exposed to natural
disasters and trauma (64). Studies have found that the
pre-existing distress increases mental disorders and
reduces resilience after natural disasters (41). The literature
also suggests that a pre-existing diagnosis of anxiety
disorder reduces post-disaster resilience and predisposes
participants to other mental health disorders (64,65).
Research by Xie et al. (66) shows that the cumulative
effect of exposure to two earthquakes on mental health
problems is more serious than one earthquake. Disasters
often involve communities not directly exposed to trauma,
such as those who have lost family members, friends, or
colleagues or lost property, were forced to relocate, or
were exposed through the media. This raises two critical
points about the burden and nature of post-disaster
psychopathology. First, the mental health consequences of
such events among those indirectly exposed to a disaster
may be just as deteriorating as those directly exposed to or
close to the disaster epicenter (40). Most of the people
interviewed in the post-9/11 national surveys reported that
they were indirectly exposed to the attacks, mostly through
TV broadcasts (67). Studies have found that religious
coping, a secure relationship with God, and belief in the
meaning of life are inversely related to PTSD. People with
high religious coping have a lower risk of major depressive
disorder and a higher quality of life (68). A similar study
with Hurricane Katrina survivors found that negative
religious coping in the context of perception of punishment
was positively associated with acute stress disorder
symptoms, while in the context of perception of
abandonment, it was associated with higher functional
impairment (69). A study of Pakistani earthquake
survivors found that negative religious coping in the
context of perceiving punishment was associated with
higher symptom levels and negative emotions (70).
Having a previous mental illness increases the risk of
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developing PTSD in the post-disaster period (2,41,54). In
a study investigating the psychological responses of
firefighters working in disasters after the severe forest fires
in Greece, it was found that people with symptoms such as
insomnia and depressive symptoms in the pre-event period
were associated with the risk of developing PTSD (60). A
study of Hurricane Katrina survivors found that those with
pre-disaster mental illness were associated with an
increased risk of PTSD symptoms (71). A study conducted
after a severe earthquake and tsunami in Chile in 2010
found that pre-disaster PTSD was significantly associated
with an increase in post-disaster death thoughts and suicide
attempts in individuals (72). It has been shown that social
support plays an important role in the context of outcomes
in the post-disaster period (1). In individuals who
experienced the Alberta forest fire, social support from
their environment was found to be associated with the
post-disaster recovery process (73). It has also been
documented that perceived spousal support in postpartum
mothers after the lowa flood, objective stress on
depression buffered, and reduced depression levels. This
situation also draws attention to the importance of social
support in the post-disaster process (41). Another study of
Alberta wildfire survivors found that spiritual resources
such as positive perspectives, feelings of faith and hope,
compassion, and gratitude shared in their spiritual
community contributed to increased resilience that helped
them support other families and communities in the wake
of the disaster (74). Following the collapse of the Buffalo
Creek dam in West Virginia, personal trauma was found to
be more strongly associated with reductions in perceptions
of family support, while the loss in the community was
more strongly associated with decreases in perceptions of
extra-familial support and social involvement (75).
Biological and genetic resilience factors are growing areas
of study, demonstrating the potential to find better
treatments and identify individuals within the population
who may be predisposed to a higher probability of
psychopathology (2,41,58). In terms of PTSD in children
who survived the Wenchuan earthquake, it has been
reported that N-methyl-d-aspartate (NMDA) receptors at
the molecular level are an important component of
learning and memory. The TrkB (rs920776) gene, which
produces the single transmembrane receptor TrkB,
modulates NMDA receptor activity through brain-derived
neurotrophic factor (BDNF). This ensures that survivors
are protected from PTSD. In addition, in the same study,
G72 genes (rs3916966, rs3918341) and CNTF genes
were also found to be protective factors in PTSD (58). In
a study examining the effects of prenatal maternal stress
during the Quebec ice storm in 1998, the BDNF (rs6265)
and COMT (rs6480) genotypes were found associated
with hippocampal volume in their offspring (76). Current
findings provide some evidence for gene-environment
interactions following a natural disaster.

Clinical Symptoms of PTSD after Natural Disasters
PTSD causes many functional disorders, especially in
occupational and social areas. It is characterized by sudden
thoughts, nightmares, re-experiencing the traumatic event,
avoidance of traumatic events, hypervigilance (sensory
sensitivity), and sleep disturbances. Symptoms usually
begin within three months of the early traumatic event,
sometimes years later, in which case it is referred to as
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PTSD with Delayed Onset. Symptoms must last more than
a month and be severe enough to suggest PTSD. The clinical
features of PTSD are grouped under four main headings:
The first group includes findings related to increased
arousal. The state of arousal, which is the first response to
stress, manifests itself as "increased arousal" in PTSD.
They are the most common symptoms of PTSD (77).
Continual anxiety, insomnia, and concentration disorder
are also included under this heading. Sleep-related
disorders are common in PTSD and are associated with an
increased risk of suicidal ideation, attempt, and related
death (78). It has been shown that adrenergic stimulation
is increased in the examinations performed in the state of
increased arousal. The tachycardia and increase in tone
seen in patients can also be explained by the increase in
adrenergic stimulation (79). The second cluster of
symptoms is about re-experiencing the traumatic event.
These can be in the form of thoughts, perceptions, or
dreams. In these cases, the person may re-perceive the
sounds or smells associated with the event (80).
Sometimes, the person can relive the moment of trauma by
experiencing dissociative flashbacks. The incidence of
dissociative symptoms in individuals with PTSD is
reported to be 8-13%. This can take seconds, sometimes
minutes, or even hours. During this period, the person is
buried in memories of the moment of trauma, but it is
important that the person does not have impaired
consciousness and then returns to the present moment (79).
The third group is related to avoidance behavior. The
person is aware of the difficulty in controlling himself in
the face of events in the outer world and withdraws into his
inner world. Situations such as avoiding places that remind
of the event, avoiding talking about the event or moving
away from the spoken environment, and decreasing in
activity and interests appear as a result of avoidance
behavior (80). The fourth cluster of symptoms is the
changes in cognition and mood. Memory impairment can
also be seen in these individuals. Dissociative amnesia is
more common in various traumatic events such as war
genocides and sexual and physical abuse. People
experiencing depersonalization say that they watch
themselves like a movie. They say that they watch
themselves from afar and sometimes they can feel
unrealistic. Patients describe the derealization state as "a
distant and foggy world" (80).

MASS GRIEF AFTER NATURAL DISASTERS

In addition to all these psychological and physiological
reactions, disasters also bring the phenomenon of loss and
mourning. In cases where life is in danger, a relative is lost,
or financial means are lost, people exhibit certain attitudes
and behaviors. All of these emotional, behavioral, and
intellectual reactions are mourning reactions (81).
Although the concept of mourning is known as the mental
state experienced after the loss of a loved one, the loss of
anything to which a commitment has been developed is
also the cause of the mourning process. The way mourning
reactions are expressed is shaped according to the
environment and culture. The grieving process is a normal
process that occurs after the trauma and it is expected not
to exceed six months to two years on average. However,
the mourning phenomenon that exceeds this period can be
a harbinger of a psychopathological condition. Especially
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as a result of major disasters; the advanced process of
death and fear of losing loved ones paves the way for the
formation of complicated and pathological mourning (81).
Providing adequate psychological support, especially to
individuals in the grieving process, is very important in the
fulfillment of post-traumatic psychological support and
grief counseling services. When examining the literature,
there is a field of research on the concepts of loss and
mourning that goes back to the article "Mourning and
Melancholia™ published by Freud in 1922. In this work,
Freud examined the analysis of grief and the investigation
of the phenomenon of mourning in the inner life. Freud
mostly showed an evaluation and approach on the
individual's inner world and the process of spiritual
struggle of the mourning phenomenon. After this work of
Freud, many researchers started to work on grief and
traumas in his theory. The most well-known theoretical
model in the post-disaster traumas and grief process is
Kiibler-Ros's Five-Stage Theory of Grief (82). According
to the perspective of this theory, individuals grieving after
a post-disaster loss go through the following process,
respectively:

* Denial and isolation.

* Anger process.
The bargaining process.
The process of experiencing depression.
Acceptance process.

The reactions given during this process are:
« Emotional reactions: Depression,
anxiety, guilt, anger, loneliness.
« Behavioral responses: crying, withdrawal, and burnout.
» Cognitive reactions: Constantly thinking about the
deceased, low self-esteem, thoughts of helplessness,
difficulty concentrating, and denial.
» Physiological reactions: Substance use,
appetite, fatigue, and somatic complaints.

hopelessness,

loss of

In the first stage, individuals do not want to accept death
and loss and develop different defense mechanisms. This
situation leads to the denial of the event and the rejection
process by causing inhibition. In the second stage, when it
is understood that death cannot be denied, the individual
now experiences an anger process. In the next stage, the
helpless individual tries to bargain with God in return for
whatever he has to give. Failure in this process brings the
individual to depression in the next stage, and this
experience may be the beginning of the psychopathological
process. In the last stage, the acceptance and normalization
of life continue and the lost individual will no longer come
back. However, individuals who develop obsessions at any
stage of this process may experience a transition to
psychosomatic and psychopathological diseases. In this
context, post-traumatic psychological counseling services
and grief counseling by experts constitute an important
area of treatment (81,83). In addition to all these, an
important problem is that inexperienced individuals who
provide post-disaster support also show similar traumatic
and mourning reactions as individuals who experienced
disasters. After the traumatic events, those who are directly
exposed to the event, as well as those who witness the
situation, relatives of the victims, and people who take part
in the relief efforts may also show signs of traumatic stress.
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The reactions of these groups are referred to as secondary
traumatic stress or indirect traumatization in the literature.
Considering the sources of stress that aid workers face due
to their work, it is thought that this group may experience
stress reactions similar to those directly exposed to traumatic
events. It is important for the healthy functioning of the
process that well-equipped mental health workers provide
the necessary psychological support in this field (84). The
loss of a loved one during a natural disaster is especially
traumatic and distressing given that death often happens
suddenly and unexpectedly (85). Pathological grief rates,
as high as 40-50%, have been reported among those who
have experienced traumatic loss after a disaster (86-89).
Among the factors affecting the course of traumatic grief
are the way the news is covered on TV, social media, the
prevalence of trauma, how quickly post-traumatic help
arrives, and how the deceased is buried.

TREATMENT APPROACHES

Secondary symptoms such as involuntary symptoms,
negative mood, dissociation, avoidance, and arousal,
which are frequently observed in the PTSD clinic,
affecting important areas of life such as family and work,
and psychiatric comorbidity constitute the treatment goals.
Treatment options are classified as pharmacotherapy and
psychotherapy. The UK-based National Institute for
Health and Clinical Practice (NICE) recommends drug
therapy as a second-line treatment for PTSD. It is
recommended to give priority to psychotherapy in mild
cases and to carry out psychotherapy and pharmacotherapy
together in moderate and severe cases.

The importance of early interventions and treatment is to
ensure the safety and stability of individuals, as well as to
prevent distress reactions and risky behaviors and to
preserve functionality. This also reduces the severity of
PTSD symptoms. The primary goal of early intervention
is to reduce the progression of symptoms to a psychiatric
disorder. When psychiatric disorders do occur, early
diagnosis and treatment are the goals. Goals also include:

» Recognizing the neuropsychiatric symptoms of the
related disorder and referring them to relevant medical
professionals.

« To treat acute symptoms and restore functionality with
treatment including psychotherapy and pharmacotherapy
with biopsychosocial strategic planning.

« Distinguish between "normal” and pathological
responses in survivors.

* Provide grief and loss treatment.

« Early recognition and treatment of psychiatric disorders.

« Management of relapses of psychiatric disorders in
at-risk and socially unsupported groups.

» To provide long-term management of negative
psychosocial consequences of natural disasters such as
bereavement, financial loss, property loss, and
unemployment.

Pharmacotherapy

The first goal of treatment is to prevent the development
of PTSD by initiating post-traumatic treatment at an early
stage. The general principle is to treat the leading symptom
cluster and accompanying conditions, if any. Reduction of
avoidance and hyperarousal symptoms, regulation of
destructive behaviors, control of uncontrollable impulses,
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treatment of accompanying psychotic or dissociative
symptoms, and anxiety or depressive symptoms should be
considered as general treatment principles. An appropriate
intervention immediately after the trauma experience
ensures that the traumatic event is processed appropriately
in the mind and recorded in the memory without its
threatening effect. However, when not intervened, the
traumatic experience continues to continue for years in
risky individuals. Studies emphasize the importance of
intervention time, and this time period is considered as
‘golden hours' in some studies. Hypoactivation of the
post-traumatic HPA axis is associated with traumatic
sensory  memory  formation.  Therefore, HPA
hypoactivation is interpreted as a risk factor for PTSD. For
this reason, it has been reported that the use of
benzodiazepines, especially in the early period, increases
the symptoms and this drug group constitutes a risk factor
for PTSD. On the other hand, it has been reported in animal
experiments that cortisol administration immediately after
trauma reduces the risk of PTSD (90). In a study, it was
reported that the administration of beta-blockers
immediately after trauma has a protective role in the
development of PTSD (91). Although the treatment option
depends in part on the clinical presentation,
antidepressants are the leading treatment option. It
includes selective serotonin reuptake inhibitors (SSRIs) as
the first choice as a pharmacotherapy approach. Tricyclic
antidepressants, mood  stabilizers, and atypical
antipsychotic, beta blocker drugs are other treatment
options. If there is no adequate response from drug
therapy, the dose of the drug should be increased at
recommended intervals. If there is no response from the
treatment, it is recommended to switch to another class of
antidepressant or to add an antipsychotic to the treatment.
When SSRIs are used, they can cause or exacerbate
insomnia and agitation. The duration of maintenance
therapy is 6-12 months in acute PTSD patients, and 12-24
months in chronic PTSD patients, with more than 75%
improvement in symptoms. In patients with residual
symptoms, drug therapy should be at least 24 months (92).
Psychosocial Treatments

Among the psychotherapy approaches, it has been
reported that the two most studied approaches in the
literature and shown to be more effective than others are
cognitive-behavioral therapies and eye movement
desensitization and reprocessing EMDR. Behavioral
approaches in the treatment of PTSD were generally
made by Foa et al. (93). According to this model, both
cognitive and emotional processes are important, and the
cognitive-affective fear construct is central to PTSD. Even
though the fearful life is wanted to be bestowed in the
uninvited re-experiencing process, it does not reach the
whole process because it is irresistible. For this reason,
avoidance behaviors increase, and the interpretation that
the person is helpless and always vulnerable appears. In
behavioral treatment, it is aimed to experiencing traumatic
stimuli and images, activating the fear structure associated
with the traumatic experience, and learning that the images
are no longer dangerous (93). In line with the theories of
Foa et al. (93), they developed Prolonged Exposure
Therapy, which predicts a three-stage change consisting of
exposure to fear-triggering stimuli, repeated and
prolonged exposure, and reduction in anxiety levels (94).
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Different researchers have also emphasized the importance
of cognitive factors in the pathogen of PTSD. It has been
shown that when the person is exposed to a triggering
stimulus that is not objectively harmful during therapy,
cognitive restructuring, and fear memory are regulated and
avoidances are reduced, ultimately reducing anxiety. One
therapy method that has been demonstrated in placebo-
controlled studies is EMDR therapy. Although the exact
mechanism of action is not known, it has been stated that
exposure to traumatic moments causes a deterioration by
making neural changes, and the balance that is disturbed
by two-way eye movements is re-established. In the so-
called third-wave therapies, it is planned to observe the
symptoms of PTSD rather than focus on them, to accept
their existence voluntarily, and to focus on the value areas
that the individual attaches importance to (93).
Mindfulness is one factor that has also been found to be
associated with positive post-disaster psychiatric
outcomes (57,94,95). Mindfulness training following a
disaster has been shown to provide modest benefits for
improving psychological well-being (96).

New Developments

New promising pharmacological agents for PTSD have
been clinically experienced. The most recent of new
drugs are corticotropin-releasing hormone antagonists
and those that affect the endocannabinoid system. CB1
receptor-mediated endocannabinoid agents have proven
helpful in forgetting bad memories in animal model
studies. Increased levels of anandamide (an endogenous
cannabinoid) in the amygdala regulate short-term fear
extinction (97-99). High CB1 receptor availability in
those with PTSD has been shown to correspond to lower
circulating anandamide levels in the blood. These findings
support the possibility that cannabinoids such as
tetrahydrocannabinol may be an alternative treatment
agent in the treatment of PTSD. Another molecule of
interest is ketamine. Ketamine is a non-competitive
antagonist of the NMDA receptor that affects learning and
memory. A rapid reduction in PTSD symptoms has been
demonstrated following the intravenous administration
of ketamine (100). Drugs that block dopamine reuptake
and are associated with NMDA receptor action, such as
3,4-methylenedioxy-methamphetamine (MDMA), have
also received attention. Given the potential for abuse of
these compounds, it is important to determine whether
their use in the treatment of PTSD outweighs the potential
risks (101,102). In addition, NPY agonists are an
important development for the treatment of PTSD (103).
Transcranial magnetic stimulation, deep brain stimulation,
and the use of new neurofeedback techniques are other
alternative treatment modalities for PTSD (104,105).
Another new treatment has been the use of the glycine
receptor agonist d-cycloserine in combination with
prolonged exposure psychotherapy to accelerate the
elimination of fear conditioning (106).

CONCLUSION

The incidence of PTSD after a natural disaster is not to be
underestimated. If the traumatic stress symptoms that
occur after a traumatic event last longer than a month, this
suggests that this situation may become chronic. For this
reason, due to the nature of natural disasters, if the
destruction and destruction encountered is high, it will take
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more than a month to return to daily life after the disaster
and to return to the old state of well-being. The potential
risk for PTSD also increases when we consider that it takes
much longer to recover after the most frightening disasters
such as earthquakes, and the time required for debris
removal and reconstruction is months or even years. Early
detection and intervention programs are necessary for
planning PTSD management.
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Polimorfizmlerinin Genotip ve Alel Frekanslari

ABSTRACT

Aim: Irritable bowel syndrome (IBS) defined by chronic or recurrent abdominal pain or
discomfort and changes in bowel habits, is the most common functional gastrointestinal
disorder. Studies proved that polymorphisms in the genes were one of the key roles in the
underlying IBS. This study aimed to investigate the genotypes and allele frequencies of the
IBS-associated single nucleotide polymorphism (SNP) from the genes GNB3 (rs54443) and
SCNB5A (rs8015124) in unrelated, healthy Malays of Malaysia.

Material and Methods: The genomic DNA of 404 subjects was set to nested, multiplex, and
allele-specific PCR to determine the aforementioned SNPs. The PCR results were validated
through the Sanger sequencing analysis.

Results: Malays possessed a slightly higher frequency of wild (C) than mutant (T) alleles in

the rs5443 with 56.3 vs 43.7%. However, the frequencies of the alleles were equivalent in the
subset of Malay females (C-50%, T-50%). For rs1805124, only 18.6% of Malays carried the
mutant allele G with less than 10 subjects being homozygous mutant GG carriers.
Concurrently, the Hardy-Weinberg equilibrium of the SNPs in the study was not deviated.
Conclusion: IBS is a common gastrointestinal problem that has significantly reduced the life
quality of oneself and become an economic burden to societies. Though the mutant alleles were
rather low, the IBS-associated polymorphisms, rs5443 and rs1805124 were noted to be
commonly present in the Malays. Further research on the local IBS patients is recommended
to affirm the association of rs5443 and rs1805124 polymorphisms and the syndrome.
Keywords: Genetic population; irritable bowel syndrome; Malay; rs5443; rs1805124.
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degisiklik ile tanimlanan irritabl bagirsak sendromu (irritable bowel syndrome, IBS), en sik
goriilen fonksiyonel gastrointestinal bozukluktur. Caligmalar, genlerdeki polimorfizmlerin,
IBS'de altta yatan anahtar rollerden biri oldugunu kanitlamistir. Bu galigmada, Malezya'nin
iliskisiz, saglikli Malaylarinda, GNB3 (rs54443) ve SCN5A (rs8015124) genlerinden, IBS ile
iligkili tek niikleotid polimorfizminin (single nucleotide polymorphism, SNP) genotiplerinin
ve alel frekanslarmin arastirilmasi amaglanmustir.

Gereg ve Yontemler: Toplam 404 katilimcinin genomik DNA's1, yukarida belirtilen SNP'leri
belirlemek igin yuvalanmis, multipleks ve alele 6zgii polimeraz zincir reaksiyonu (polymerase
chain reaction, PCR) ile analiz edildi. PCR sonuglari, Sanger siralama analizi ile dogrulandi.
Bulgular: Malaylar, rs5443'te %56,3’e kars1 %43,7 ile mutant (T) alellerinden biraz daha
yiiksek bir yabanil (C) alel frekansina sahipti. Bununla birlikte, alellerin frekanslar1 Malay
kadmlar alt grubunda esitti (C-%50, T-%50). rs1805124 i¢in, Malaylarin sadece %18,6's1
mutant alel G'yi tastyordu ve 10'dan az katilime1 homozigot mutant GG tastyicilartydi. Ayni
zamanda, ¢aligmadaki SNP Hardy-Weinberg dengesinden de sapmamusti.

Sonug: IBS, kisinin yasam kalitesini énemli 6lciide diisiiren ve toplumlara ekonomik yiik
haline gelen yaygin bir gastrointestinal sorunudur. Mutant alellerin oldukga diisiik olmasina
Received / Gelis Tarihi :06.02.2023 ragmen, IBS ile iliskili polimorfizmlerin, rs5443 ve rs1805124'iin Malaylarda yaygin olarak
Accepted / Kabul Tarihi : 20.04.2023 bulundugu kaydedildi. rs5443 ve rs1805124 polimorfizmleri ile sendromun iliskisini
Available Online / dogrulamak i¢in yerel IBS hastalar1 tizerinde daha fazla aragtirma yapilmasi 6nerilir.
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INTRODUCTION

Irritable bowel syndrome (IBS) which defines by the
presence of chronic or recurrent abdominal pain or
discomfort and changes in bowel habits, is the most
common functional gastrointestinal disorder (FGID) in the
world (1,2). The syndrome has affected global populations
variously with a prevalence between 7-21% and
significantly reduced the life quality of the patients and
become an economic burden to the region (1). Other than
the host factors of pathophysiological, environmental, and
psychological, numerous findings have proved that
genetic background also has set up a key role in the
underlying of IBS (3-5). The mutations or
polymorphisms in the gene might implicate the
inflammation in the intestinal, alter the cytokine response,
and increase permeability or microbiome which eventually
leads to the IBS (3). Several genetic association studies
have identified the single nucleotide polymorphism (SNP)
from the genes of G-protein subunit (GNB3); rs5443 and
sodium channel protein type 5 subunit alpha (SCN5A);
rs1805124 to be significantly associated with the etiology
of IBS in different ethnic groups in the world (1,6,7).
GNpB3 is a gene located in chromosome 12pl3 that
encodes guanine nucleotide-binding protein
G(D/G(S)/G(T) subunit beta-3 which is responsible for
various functions such as ion channel, hormones, and
contraction and acts as a ‘molecular switch’ in the
pathways of signal transduction (7). Due to its crucial role
in many cell mechanisms, genetic abnormalities in G
protein subunits have led to a higher chance of the etiology
of a wide range of clinical problems including the I1BS (6).
A synonymous SNP in the gene, rs5443 (C825T) in exon
10 caused an exchange of amino acid cytosine by
thymidine at position 825 and led to the deletion of 41
amino acids coding protein in the sequence (8,9). This
resulted in an increase of intracellular signal transduction
between receptors and effectors which caused the motoric
or sensory abnormalities of the GI tracts and
pathophysiologic mechanisms of the IBS. The rs5443 has
given rise to three possible genotypes; CC, CT, and TT,
where the T allele is associated with alternative splicing
and formatting of a truncated but functionally active splice
variant (10,11). Studies performed among South Korean
showed that the TT genotype was associated with
constipation-predominant I1BS (12,13).

The gene of SCN5A resides on chromosome 3p22.2 in the
human genome, spanning more than 101kbp and
consisting of 29 exons. The SCN5A-encoded Na,1.5 Na*
channel is expressed in interstitial cells of Cajal and
smooth muscle in the circular layer of the human
intestine (14,15). The polymorphism in the SCN5A which
interrupt the smooth muscle electrical waves and
mechanical sensitivity suggesting that the event is a
potential pathogenic to the IBS. Researchers have
reported that the polymorphisms in the SCN5A gene
namely rs1805124 (histidine-558-to-arginine, H558R)
that influence the Nayv1.5 function would contribute to the
IBS pathophysiology (12,13). The SNP was caused by a
T to C transition in the sequence which exhibited the TT,
TC, or CC genotype variants. It was reported that
individuals with this gain-of-function SNP of SCN5A
exhibited a higher risk of IBS (16). A genome-wide
association study on SCN5A genetic polymorphisms in a
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few ethnics also revealed a significant link between its
variants and the IBS (17).

Though many reports have indicated the prevalence of
GNB3 and SCN5A gene polymorphisms; rs5443 and
rs1805124 in other populations around the globe, the data
on the SNPs in the Southeast Asia populations are yet very
limited. Such data is absolutely crucial in order to
investigate the genetic risk, in particular ethnic towards the
IBS susceptibility. Therefore, in this study, we will
investigate the genotypes and allele frequencies of the
rs54443 and rs8015124 among unrelated healthy Malays
of Malaysia. The results from this study can be initiated as
a database and a risk predictor on the IBS for Southeast
Asia people especially Malays in future genetic
association studies.

MATERIAL AND METHODS

Ethics and General information

This is a comparative and observational genotyping
population study that involved the largest major ethnicity
in Malaysia, the Malay. Subjects were 404 healthy,
unrelated Malays (328 male, 76 female) who obtained and
informed consent from a previous study, Development of
Ethno-pharmacogenetics Relatedness and Personalized
Medicine project (Grant no. 1001/PSK/8620013). The
subjects were considered healthy as they were all blood
donors including not having any critical illnesses, normal
pulse and blood pressure, and unmedicated diabetes,
anemia, or hypertension. This research was admitted by
Universiti  Sultan Zainal Abidin (UniSZA) Human
Research Ethics Committee (UHREC), Terengganu,
Malaysia (Reference no: UniSZA.C/2/UHREC/628-2/73,
Date: 19.02.2019), and the Human Research Ethics
Committee (HREC), Universiti Sains Malaysia (USM),
Kelantan, Malaysia (Reference no: USM/JEPeM/19020149,
Date: 08.04.2019).

Genotyping

All genomic DNA was extracted from 200 uL of -20° C
EDTA whole blood using QIAamp® DNA Blood Mini
Kit (QIAGEN, Hilden, Germany) according to the
protocol. A two-step polymerase chain reaction (PCR)
combining nested, multiplex, and allele-specific
techniques was performed to determine the GNB3 and
SCN5A SNPs, rs5443 and rs1805124. These PCR
techniques were used to ensure that the sensitivity,
robustness, and reproducibility of the method would
achieve 100% and the false-positive result could be
avoided. The list of primers used in this study was shown
in Table 1. The 1%t PCR thermal cycler was begun with
pre-denaturation at 95° C for five min followed by 30
cycles of denaturation (95° C) and annealing (65° C) for
30 sec, the extension (72° C) for 1 min and the final
extension (72° C) for 5 min. For 2" PCR thermal cycler,
cycles were reduced to 20 while the time of extension to
30 sec. The annealing temperature was increased to 68° C.
The DNA vyield and the PCRs products were assessed
using a non-mutagenic staining reagent on the 1.5%
agarose gel electrophoresis. The gel image was viewed
under UV light and analyzed through a digital imaging
analysis system (Alphaimager, CA). Sanger sequencing
was performed on the selected samples for result
validation using an Applied Biosystems 3130xI Genetic
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Analyzer (Applied Biosystems, USA) according to the
manufacturer’s recommendations. Gene polymorphism
examination was performed via Chromas.

Statistical Analysis

Data of the SNPs from this study were analyzed using
descriptive analysis. The observed genotype distributions
were presented in count and percentage. The percentage of
allele frequencies in the ethnic was deliberated from the
figures. Hardy-Weinberg equilibrium (HWE) was
calculated by comparing the observed and expected
genotype frequencies using the chi-square test with one
degree of freedom to determine possible deviation in the
Malay and the genders. A p-value of <0.05 was considered
significant. All statistical analyses were performed using
IBM SPSS v.20 for Windows.

RESULTS

Participants’ demographics, the genotype distributions,
and allele frequencies of IBS-associated SNPs, rs5443 and
rs1805124, were summarized in Table 2. The age range of
subjects was 19-55 with a mean of 29.0+9.8 years (the
mean age was 30.0+1.11 years for males, and 26.0+7.9

Genotype and Allele Frequencies of IBS-associated SNPs

years for females). The majority of the subjects were
male (n=328). The determination of wild type, heterozygous
mutant, and homozygous mutant variants of all subjects
was based on the amplification of the sequence from the
2" PCR. Each DNA sample was subjected in parallel in
two wells consisting of the wild and variant type primers
set to determine their variant. For example, as can be seen
in Figure 1B, the genotype of rs5443 and rs1805124 for S1
was pronounced as homozygous wild type since only the
amplifications of wild type sequence occurred where the
band only appeared in the wild primer well. Meanwhile,
S4 possessed a heterozygous mutant genotype in rs5443
after the amplifications appeared in both wells but become
homozygous mutant for rs1805124 due to the
amplification that solely appeared in the mutant variant
well as observed.

Table 2 exhibited the genotype distributions and allele
frequencies of rs5443 and rs1805124 polymorphisms in
the Malay population of Malaysia. The HWE for both
SNPs did not deviate either in total or the gender subsets
since their p-values were more than 0.05 suggesting no
unexpected genetic drift or sampling bias occurred.

Table 1. List of primers used to the genotype-specific site of GNB3 and SCN5A genes in the 1%t PCR followed by the

amplifications of rs5443 and rs1805124 in the 2" PCR

SNP 1 PCR 2M PCR
Sequence Product size Sequence Product size
FW_rs5443C (Wild type)
FW_GNB3 TCATCT GCG GCATCACGTCC
CTG ATC CCT GAC CCA CTT GC FW_rs5443T (Variant type)
5448 v GNB3 349bp TCATCT GCG GCATCACGTCT ~ 208Dbp
AGT CCG AAA TGG GAG CTG A RV GNB3
AGT CCG AAA TGG GAG CTG A
FW_SCN5A
FW_SCN5A GGG TGC TCT AGC ATC ACA GG
GGG TGC TCT AGC ATC ACA GG RV_rs1805124A (Wild type)
8105124 o/ sensA 245 bp GGA GAG CGA GAG CCA CCA 225 bp

GAT GAA AAC AGC ACA GCG GG

RV_rs1805124G (Variant type)
GGA GAG CGA GAG CCA CCG

SNP: single nucleotide polymorphism, PCR: polymerase chain reaction, FW: forward, RV: reverse. The diluted amplicons of 1% PCR were subjected to the 2™ PCR. Every sample
would underwent two sets of primers in the 2 PCR, wild and variant types to determine the genotype variant. Band would appear on the gel only when the amplification took placed.

Table 2. Genotype distributions and allele frequencies of rs5443 and rs1805124 polymorphisms among Malays

All (n=404) Male (n=328) Female (n=76)
Age (years), mean+SD 29.0+9.8 30.0+1.1 26.0+7.9
rs5443 rs1805124 rs5443 rs1805124 rs5443 rs1805124

Observed genotype, n (%)

WT 130 (32.2) 269 (66.6) 109 (33.2) 231 (70.4) 21 (27.6) 38 (50.0)

HM 195 (48.3) 120 (29.7) 161 (49.1) 88 (26.8) 34 (44.8) 32 (42.1)

MT 79 (19.5) 15 (3.7) 58 (17.7) 9 (2.8) 21 (27.6) 6 (7.9)
Allele frequency, (%)

wild C-56.3 A-814 C-57.8 A-83.8 C-50.0 A-71.0

Mutant T-43.7 G- 18.6 T-42.2 G- 16.2 T-50.0 G-29.0
Predicted genotype, n (%)

WT 128 (31.7) 268 (66.3) 110 (33.4) 230 (70.2) 19 (25.0) 38 (50.0)

HM 199 (49.3) 122 (30.2) 160 (48.7) 89 (27.2) 38 (50.0) 31 (40.8)

MT 77 (19.0) 14 (3.5) 59 (17.9) 8(2.6) 19 (25.0) 7(9.2)

p 0.702 0.723 0.913 0.860 0.360 0.837

SD: standard deviation, SNP: single nucleotide polymorphism, WT: wild type, HM: heterozygous mutant, MT: mutant type

Duzce Med J, 2023;25(2)
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According to the table, the genotypes of rs5443; CC, CT,
and TT, and rs1805124; AA, AG, and GG were found
existed either in male or female Malays. For rs5443, the
allele frequencies seemed to be slightly higher in the wild,
C-56.3% (n=325) than in the mutant, T-43.7% (n=247) of
Malays (p=0.702). However, Malay females derived
equal frequencies (both n=55) for both alleles in rs5443,
C-50.0%, T-50.0% (p=0.360). Meanwhile, the frequency

A

GNp3
(349bp)

s
SCN3A4
(245bp)

S2  100bp S3
DNA Ladder

B
500bp
WM WMWM
S1 S2 S3
500bp

151805124

54

Figure 1. Band amplifications on the 1.5% gel electrophoresis
from 1% and 2™ PCRs. A) The amplifications of GNB3 and
SCNB5A interest regions from the 1%t PCR. B) The amplifications
of rs5443 and rs801524 sequences from the 2" PCR.

Both SNPs were applying the same thermal condition, therefore they
could be run simultaneously in a thermal cycler. W: well of wild type
primer set, M: well of variant type primer set, Sn: subject number

Duzce Med J, 2023;25(2)
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of rs1805124 mutant allele G was low (18.6%, n=135,
p=0.723) among Malays, which was found at 16.2% in the
male subset (n=97, p=0.860) and 29.0% in the female
subset (n=38, p=0.837). To the best of our knowledge, this
study was the first to publish on the polymorphisms of
rs5443 and rs1805124 among Malaysian ethnicities.

DISCUSSION

This study has successfully genotyped the genes and their
SNPs which susceptible to the IBS; GNB3 (rs5443) and
SCN5A (rs8015124) on 404 DNA samples of unrelated,
healthy Malay of Malaysia. Tables 3 and 4 display the
comparisons of the genotype and allele frequencies for
rs5443 and rs1805124 in Malay from this study and
other healthy ethnicities around the world. The data
tabulated in the tables were depicted from the control
group of comparatives, case-controlled studies related to
the SNPs. According to the Table 3, the Quilombo and
African-American dominated T allele more than C at the
frequencies of 62.4% (n=184) and 71.6% (n=86)
accordingly (18,19). The findings were aligned with the
data from 1000 Genomes (1000genomes.org), Gambian
Genome Variation (international genome.org/), and ALFA
Allele Frequency (ncbi.nlm.nih.gov/snp/rs5443) projects
where populations with African ancestors exhibited the T
allele frequency higher with more than 70%.

The populations of Korean and Han Chinese reported
similar prevalence of genotype and allele frequencies of
rs5443 in two separate studies with CT genotype being the
most common (Korean - 12,13 and Han Chinese - 20,21).
On the other hand, Japanese are among the individuals who
appeared to have comparable distributions of Cand T allele
frequencies in the populations (22), with C-50.7% (n=493)
and T-49.3% (n=483), besides the Koreans (12,13) with
average C-50.5% (n=441), T-49.6% (n=435). Meanwhile,
Greek was the least to consist the frequency of mutant allele
T among the populations, 13.8% (n=44) with only less than
5% (n=6) of them possessing TT in the individual (23).
Notably, none of the ethnic groups from the 1000
Genomes or HapMap (ftp://ftp.ncbi.nlm.nih.gov/hapmap)
or ALFA Allele Frequency databases has recorded the
mutant allele T frequency as lowest as that observed in the
Greek. Though the substitution of C to T in the rs5443 was
pronounced to distract the intracellular signal transduction
in the GI tract, the SNP may manifest a unique attribution
in an ethnic or in the context of population gene heredity.
However, more studies should be performed to solidify the
findings.

According to the data presented in the Table 4, Taiwanese
individuals exhibited the lowest frequency with a
prevalence of only 2.6% (n=7) of the rs1805124 mutant
allele, G (24). While Vietnamese population demonstrated
the lowest occurrence of this allele among the populations
in the ALFA Allele Frequency database, with a frequency
of 8.7% (n=53). Ancient Sardinian also exhibited the least
of mutant allele frequency as indicated by the database,
7.0% (n=2). However, the total subjects of the ethnic were
very limited (n=30) making its statistical power of study
reduced which could potentially affect the reliability and
generalizability of the data. Simons Genome Diversity
Project (ncbi.nlm.nih.gov/bioproject/PRINA586841)
documented that the African ancestors derived the highest
allele mutant with 60.6% (n=131). Nevertheless, to the
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best of our knowledge, till to date, no study has reported
on the association of FGIDs or IBS prevalence and
rs1805124 polymorphism in the population. On average,
the ethnic groups displayed in the table seemed to exhibit
lower frequencies (less than 23.5%) of the mutant allele
rs1805124, G, compared to mutant allele rs5443, T, in the
Table 3.

The polymorphisms of rs5433 and rs1805124 were also
been documented to have significant correlations with the
etiology of pathophysiology and clinical manifestations of
functional dyspepsia (12,13,23), obesity (11,21,25), atrial

Genotype and Allele Frequencies of IBS-associated SNPs

fibrillation (26-28), sudden cardiac death (29-31) and
many more. Due to the concern in the increasing cases of
critical medicinal illnesses including the IBS, the SNP
genotyping study is crucial to predict the DNA risk in
the ethnic and find proper solutions for the health
management and treatment inter-individually. However,
compared to those monogenous hereditary diseases, it is
undeniable that other non-genetic factors also play roles in
causing related diseases in the individual which was not
evaluated in this study. Furthermore, more than one gene
has involved in IBS cases making the genetic factor is still

Table 3. Comparisons of genotype and allele frequencies of rs5443 in Malays and other reported healthy ethnics worldwide

Ethnic n (M/F) Algz gjetesir];), C(z:bserved gi:n_lc_)type, n ((y-(:—)-r AIIeICe: frequency (%0) Reference

Malay 404 (328/76) 29.0+9.8 130(32.2) 195(48.3) 79(195)  56.3 437  Present study
Caucasian (Israel&Spain) 340 (nd) nd 132(38.8) 169(49.7) 39 (11.5) 63.7 36.3 (120)
Saudi 116 (nd) nd 39(33.6) 59(50.9) 18 (15.5) 59.0 41.0 (11)
Korean 434 (167/267) 47.0+£150 112 (25.8) 215(49.5) 107 (24.7)  50.6 49.4 (12)
148 (81/67)  10.8+3.9 35(23.6) 79(53.4) 34(23.0) 50.3 49.7 (13)
Quilombo* 206 (98/108) nd 22(10.7) 111(539) 73(354) 376 62.4 (18)
African-American 95 (25/70) 20.5+2.7 9(9.5) 36 (37.9) 50 (52.6) 28.4 71.6 (19)
. 513 (187/326) 42.5+8.7 170(33.1) 203(39.6) 140 (27.3) 53.0 47.0 (20)
Han Chinese 130 (0/130) nd 30(30.0) 61(469) 30(23.1) 535 465 @1
Japanese 649 (184/465) nd 166 (25.6) 327 (50.4) 156 (24.0) 50.7 49.3 (22)
Greek 181 (68/113) 53.7+12.0 137(75.7) 38 (21.0) 6(3.3) 86.2 13.8 (23)
Taiwanese 505 (257/248) 39.7+12.3 89 (17.6) 263(52.1) 153(30.3)  43.7 56.3 (25)
West-Ukrainian 48 (18/30)  49.146.3 22 (45.8) 24 (50.0) 2(4.2) 70.8 29.2 (33)
Caucasian (UK)® 427 (171/256) 50.0+16.0 208 (48.7) 171(40.0) 48(11.3)  68.7 313 (34)
Caucasian (Pisa) 225 (72/153) 42.2+11.08 110(48.9) 99 (44.0) 16 (7.1) 70.9 29.1 (35)
Egyptian 222 (108/114) 38.5+12.4 70(315) 118(53.2) 34(15.3) 58.1 41.9 (36)
Russian 200 (99/101) 36.048.2 95(47.5) 90(45.0)  15(7.5) 70.0 30.0 (37)

SD: standard deviation, M/F: male/female; nd: not determined, *: isolated Brazilian populations of African ancestry, B: standard error of the mean; a: 96% of subjects were Caucasians

Table 4. Comparisons of genotype and allele frequencies of rs1805124 in Malays and other reported healthy ethnics worldwide

Ethnic n (M/F) Age (years), Observed genotype, n (%) Allele frequency (%) Reference
mean+SD TT TC CC T C
Malay 404 (328/76) 29.049.8 269 (66.6) 120(29.7) 15(3.7) 81.4 18.6  Present study
Taiwanese 137 (46/91)  70.2+9.1 130 (94.9) 7(5.1) 0(0.0) 97.4 2.6 (24)
296 (197/99) 58.4+10.8 281(94.9) 11(3.7) 4(1.4) 96.8 3.2 (26)
Chinese 80 (18/62) 599493 46 (57.5) 32(40.0) 2 (2.5) 775 225 (31)
81 (52/29) 62.5£7.6 60 (74.1) 20 (24.7) 1(1.2) 86.4 13.6 (38)
Caucasian (Minnesota) 312 (236/76) nd 197 (62.7) 103(32.8) 12(3.8) 79.7 20.3 27)
Tunisian 106 (59/47)  64.0+13.0 69 (65.1) 32(30.2) 5(4.7) 80.2 19.8 (28)
Finnish (23552;;3;91) 51.4+14.1 3227 (64.0) 1613 (32.0) 201 (4.0) 80.0 20.0 (29)
Japanese 232 (135/97) 39.0+12.5 186(80.2) 43(18.5) 3(1.3) 89.4 10.6 (30)
European-Caucasian 251 (185/66) nd 170 (67.7) 70 (27.9) 11 (4.4) 81.7 18.3 (39)
Russian 411 (348/63) 37.2+17.1 253 (61.6) 143(34.8) 15(3.6) 78.9 211 (40)
lhoba Chinese 100 (nd) nd 77 (77.0)  23(23.0) 0(0.0) 88.5 115 (41)
Miao Chinese 98 (nd) nd 71(72.5) 25 (25.5) 2 (2.0 85.2 14.8 (42)
Bai Chinese 200 (100/100) nd 118 (59.0) 71 (35.5) 11 (5.5) 76.8 23.2 (43)
Jordanian 500 (320/180) 38.2+49.7 315(63.0) 160 (32.0) 25(5.0) 79.0 21.0 (44)
SD: standard deviation, M/F: male/female; nd: not determined
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needed to be explored further. However, the investigation
of the SNPs is worthy for the future benefits of society and
should be proceeded through a genome-wide association
approach and require multiple data of the ethnics to
solidify the results.

CONCLUSION

IBS is a critical health concern as it can negatively affect
the life value of oneself and increase the financial burden
to the societies. This study has reported the genotype
distributions and allele frequencies of rs5443 and
rs1805124, the IBS-associated SNPs in the Malay
population from Malaysia. Though pathophysiological,
environmental, and psychological factors would also
influence, the analysis of gene polymorphisms can always
become the first hint to predict IBS susceptibility in
individuals or in the ethnics. Based on the presented
findings in the study and all cited studies above, it is
understandable that the rs5443 and rs1805124 variants are
diversified among populations and commonly present in
healthy individuals and ethnicities. Nevertheless, the
findings from this study have shed light on future research
in order to explore more on the association of gene
polymorphisms and the common health problem such as
IBS and its causes. Future research should be conducted to
determine the susceptibility of rs5443 and rs1805124 with
the IBS-related causal and symptoms among local Malay
patients to affirm the findings.

Ethics Committee Approval: This research was admitted
by Universiti Sultan Zainal Abidin (UniSZA) Human
Research Ethics Committee (UHREC), Terengganu,
Malaysia (Reference number: UniSZA.C/2/UHREC/628-
2/73; Date: 19/02/2019) and the Human Research Ethics
Committee (HREC), Universiti Sains Malaysia (USM),
Kelantan, Malaysia (Reference number: USM/JEPeM/
19020149; Date: 08/04/2019). Subjects were 404 healthy,
unrelated Malays obtained and informed consent from
Development of Ethno-pharmacogenetics Relatedness and
Personalised (Grant no. 1001/PSK/8620013).

Conflict of Interest: None declared by the authors.

Financial Disclosure: This study was financially
supported by the Lab Material (LABMAT) Research
Grant from Universiti Sultan Zainal Abidin (Project code
no.: UniSZA/LABMAT/ 2018/03, R0044-R003).

Acknowledgments: This study was supported by the Lab
Material (LABMAT) Research Grant from Universiti
Sultan  Zainal  Abidin  (Project code  no.:
UniSZA/LABMAT/2018/03, R0044-R003). The authors
would like to thank all healthy volunteers from the
Development of Ethno-pharmacogenetics Relatedness and
Personalized Medicine project (Grant no:
1001/PSK/8620013) for the blood samples in this study.

Author Contributions: Idea/Concept: NM, ZZ; Design:
NM, ZMK; Data Collection/Processing: NM; Analysis/
Interpretation: RAR, NM; Literature Review: RAR;
Drafting/Writing: RAR; Critical Review: ZZ, MA, BYK.

Duzce Med J, 2023;25(2)

Genotype and Allele Frequencies of IBS-associated SNPs

REFERENCES

1. Holtmann GJ, Ford AC, Talley NJ. Pathophysiology of
irritable bowel syndrome. Lancet Gastroenterol
Hepatol. 2016;1(2):133-46.

2. Chey WD, Kurlander J, Eswaran S. Irritable bowel
syndrome: A clinical review. JAMA. 2015;313(9):949-58.

3. Katsumata R, Shiotani A, Murao T, Ishii M, Fujita M,
Matsumoto H, et al. The TPH1 rs211105 gene
polymorphism affects abdominal symptoms and
quality of life of diarrhea-predominant irritable bowel
syndrome. J Clin Biochem Nutr. 2018;62(3):270-6.

4. Mohammadi M, Tahmasebi Abdar H, Mollaei HR,
Hajghani H, Baneshi MR, Hayatbakhsh MM.
Serotonin transporter gene (SLC6A4) polymorphism
and mucosal serotonin levels in southeastern Iranian
patients with irritable bowel syndrome. Middle East J
Dig Dis. 2017;9(1):26-32.

5. Yeo A, Boyd P, Lumsden S, Saunders T, Handley A,
Stubbins M, et al. Association between a functional
polymorphism in the serotonin transporter gene and
diarrhoea predominant irritable bowel syndrome in
women. Gut. 2004;53(10):1452-8.

6. Jiang D, Huang D, Cai W, Li T, Wang Y, Chen H, et
al. G protein beta 3 (GNB3) C825T polymorphism and
irritable bowel syndrome susceptibility: An updated
meta-analysis based on eleven case-control studies.
Oncotarget. 2017;9(2):2770-81.

7. Xiao QY, Fang XC, Li XQ, Fei GJ. Ethnic differences
in genetic polymorphism associated with irritable
bowel  syndrome. World J  Gastroenterol.
2020;26(17):2049-63.

8. Pyvovar SM, Rudyk YS, Lozyk TV, Galchinska VY.
Polymorphism of C825T (rs5443) G-protein p3-subunit
gene and the long-term prognosis for patients with heart
failure. World Med Biol. 2019;15(67):88-93.

9. Marginean C, Marginean CO, Banescu C, Melit LE,
Tripon F, lancu M. The relationship among GNB3
rs5443, PNPLA3 rs738409, GCKR rs780094 gene
polymorphisms, type of maternal gestational weight
gain and neonatal outcomes (STROBE-compliant
article). Medicine (Baltimore). 2019;98(28):e16414.

10. Ruiz JR, Eynon N, Meckel Y, Fiuza-Luces C, Santiago
C, Gomez-Gallego F, et al. GNB3 C825T
polymorphism and elite athletic status: A replication
study with two ethnic groups. Int J Sports Med.
2011;32(2):151-3.

11.lyer A, Yaghmoor S, Hagras M, Hettari Y, Kumosani
T. Association of GNB3 C825T polymorphism with
obesity in  Saudi population. Life Sci J.
2014;11(6):680-4.

12.Kim HG, Lee KJ, Lim SG, Jung JY, Cho SW. G-
Protein beta3 subunit C825T polymorphism in patients
with overlap syndrome of functional dyspepsia and
irritable bowel syndrome. J Neurogastroenterol Motil.
2012;18(2):205-10.

13.Park CS, Uhm JH. Polymorphisms of the serotonin
transporter gene and G-protein B3 subunit gene in
Korean children with irritable bowel syndrome and
functional dyspepsia. Gut Liver. 2012;6(2):223-8.

14.Zhu S, Wang B, Jia Q, Duan L. Candidate single
nucleotide  polymorphisms of irritable bowel
syndrome: A systemic review and meta-analysis. BMC
Gastroenterol. 2019;19(1):165.

120



Rosdi et al.

15. Watanabe H, Darbar D, Kaiser DW, Jiramongkolchai
K, Chopra S, Donahue BS, et al. Mutations in sodium
channel B1- and B2-subunits associated with atrial
fibrillation.  Circ  Arrhythmia  Electrophysiol.
2009;2(3):268-75.

16. Braak B, Klooker TK, Scholvinck S, Hofman N, Wilde
A, Boeckxstaens GE. Abdominal symptoms in patients
with long QT syndrome and a “gain of function”
mutation in  the Navl.5 sodium channel.
Gastroenterology. 2008;134(W1337):688-94.

17.Beyder A, Mazzone A, Strege PR, Tester DJ, Saito YA,
Bernard CE, et al. Loss-of-function of the voltage-
gated sodium channel NaV1.5 (channelopathies) in
patients  with irritable bowel syndrome.
Gastroenterology. 2014;146(7):1659-68.

18. Kimura L, Angeli CB, Auricchio MT, Fernandes GR,
Pereira AC, Vicente JP, et al. Multilocus family-based
association analysis of seven candidate polymorphisms
with essential hypertension in an African-derived
semi-isolated Brazilian population. Int J Hypertens.
2012;2012:859219.

19. Farugue MU, Millis RM, Dunston GM, Kwagyan J,
Bond V Jr, Rotimi CN, et al. Association of GNB3
C825T polymorphism with peak oxygen consumption.
Int J Sports Med. 2009;30(5):315-9.

20.Ma J, Wang L, Yang Y, Qiao Z, Fang D, Qiu X, et al.
GNB3 and CREBL1 gene polymorphisms combined
with negative life events increase susceptibility to
major depression in a Chinese Han population. PLoS
One. 2017;12(2):e0170994.

21.Feng Y, Jiang CD, Chang AM, Shi Y, Gao J, Zhu L, et
al. Interactions among insulin resistance, inflammation
factors, obesity-related gene  polymorphisms,
environmental risk factors, and diet in the development
of gestational diabetes mellitus. J Matern Neonatal
Med. 2019;32(2):339-47.

22.Yvert T, Miyamoto-Mikami E, Murakami H, Miyachi
M, Kawahara T, Fuku N. Lack of replication of
associations between multiple genetic polymorphisms
and endurance athlete status in Japanese population.
Physiol Rep. 2016;4(20):e13003.

23. Triantafyllou K, Kourikou A, Gazouli M, Karamanolis
GP, Dimitriadis GD. Functional  dyspepsia
susceptibility is related to CD14, GNB3, MIF, and
TRPV1 gene polymorphisms in the Greek population.
Neurogastroenterol Motil. 2016;29(1):e12913.

24.Chen JY, Liu JH, Wu HDI, Lin KH, Chang KC, Liou
YM. Transforming growth factor-p1 T869C gene
polymorphism is associated with acquired sick sinus
syndrome via linking a higher serum protein level.
PL0S One. 2016;11(7):e0158676.

25.Hsiao TJ, Hwang Y, Liu CH, Chang HM, Lin E.
Association of the C825T polymorphism in the GNB3
gene with obesity and metabolic phenotypes in a
Taiwanese population. Genes Nutr. 2013;8(1):137-44.

26.Chen L, Zhang W, Fang C, Jiang S, Shu C, Cheng H,
et al. Polymorphism H558R in the human cardiac
sodium channel SCN5A gene is associated with atrial
fibrillation. J Int Med Res. 2011;39(5):1908-16.

27.Chen LY, Ballew JD, Herron KJ, Rodeheffer RJ, Olson
TM. A common polymorphism in SCN5A is
associated with lone atrial fibrillation. Clin Pharmacol
Ther. 2007;81(1):35-41.

Duzce Med J, 2023;25(2)

Genotype and Allele Frequencies of IBS-associated SNPs

28. Tounsi N, Labro AJ, Kerkeni E, Grissa MH, Trabelsi I,
Gannoun 1, et al. Relevance of KCNE1, SCN5A and
eNOS polymorphisms in Tunisian atrial fibrillation
patients. Int J Clin Exp Med. 2018;11(6):6009-18.

29. Marjamaa A, Newton-Cheh C, Porthan K, Reunanen
A, Lahermo P, Viidndnen H, et al. Common candidate
gene variants are associated with QT interval duration
in the general population. J Intern Med.
2009;265(4):448-58.

30.Tu E, Bagnall RD, Duflou J, Lynch M, Twigg SM,
Semsarian C. Post-mortem pathologic and genetic
studies in “dead in bed syndrome” cases in type 1
diabetes mellitus. Hum Pathol. 2010;41(3):392-400.

31.Jiang S, Li FL, Dong Q, Liu HW, Fang CF, Shu C, et
al. H558R polymorphism in SCN5A is associated with
Keshan disease and QRS prolongation in Keshan
disease patients. Genet Mol Res. 2014;13(3):6569-76.

32.Moselhy SS, Alhetari YA, lyer A, Huwait EA, Al-
Ghamdi MA, Al-Ghamdi S, et al. Analysis of SNPs of
MC4R, GNB3 and FTO gene polymorphism in obese
Saudi subjects. Afr Health Sci. 2017;17(4):1059-69.

33. Sydorchuk A, Sydorchuk L. The severity of essential
hypertension in terms of blood pressure values does not
depend on NOS3 (rs2070744) and GNB3 (rs5443)
genes polymorphisms in the West-Ukrainian
population. J Educ Health Sport. 2021;11(10):332-41.

34.Panoulas VF, Smith JP, Stavropoulos-Kalinoglou A,
Douglas KM, Nightingale P, Kitas GD. Lack of an
association of GNB3 C825T polymorphism and blood
pressure in patients with rheumatoid arthritis. Clin Exp
Hypertens. 2009;31(5):428-39.

35. Costa B, Pini S, Baldwin DS, Silove D, Manicavasagar
V, Abelli M, et al. Oxytocin receptor and G-protein
polymorphisms in patients with depression and
separation anxiety. J Affect Disord. 2017;218:365-73.

36.El Din Hemimi NS, Mansour AA, Abdelsalam MM.
Prediction of the risk for essential hypertension among
carriers of C825T genetic polymorphism of G protein
B3 (GNB3) gene. Biomark Insights. 2016;11:69-75.

37.Bondarenko EA, Shadrina MI, Grishkina MN,
Druzhkova TA, Akzhigitov RG, Gulyaeva NV, et al.
Genetic analysis of BDNF, GNB3, MTHFR, ACE and
APOE variants in major and recurrent depressive
disorders in Russia. Int J Med Sci. 2016;13(12):977-83.

38.Zhang Y, Chang B, Hu S, Wang D, Fang Q, Huang X,
et al. Single nucleotide polymorphisms and haplotype
of four genes encoding cardiac ion channels in Chinese
and their association with arrhythmia. Ann
Noninvasive Electrocardiol. 2008;13(2):180-90.

39. Mazzaccara C, Limongelli G, Petretta M, Vastarella R,
Pacileo G, Bonaduce D, et al. A common
polymorphism in the SCN5A gene is associated with
dilated cardiomyopathy. J Cardiovasc Med
(Hagerstown). 2018;19(7):344-50.

40. Nikulina SY, Chernova AA, Shulman VA, Maksimov
VN, Gavrilyuk OA, Tretyakova SS, et al. An
investigation of the association of the H558R
polymorphism of the SCN5A gene with idiopathic
cardiac conduction disorders. Genet Test Mol
Biomarkers. 2015;19(6):1288-94.

41.He Y, Yang H, Geng T, Feng T, Yuan D, Kang L, et
al. Genetic polymorphisms of pharmacogenomic VIP
variants in the Ihoba population of southwest China. Int

121



Rosdi et al.

J Clin Exp Pathol. 2015;8(10):13293-303.
42.Jin T, Aikemu A, Zhang M, Geng T, Feng T, Kang L,
et al. Genetic polymorphisms analysis of
pharmacogenomic VIP variants in Miao ethnic group
of southwest China. Med Sci Monit. 2015;21:3769-76.
43.Chen W, Ding H, Cheng Y, Li Q, Dai R, Yang X, et al.

Duzce Med J, 2023;25(2)

Genotype and Allele Frequencies of IBS-associated SNPs

Genetic polymorphisms analysis of pharmacogenomic
VIP variants in Bai ethnic group from China. Mol
Genet Genomic Med. 2019;7(9):e884.

44, AL-Eitan LN. Pharmacogenomic landscape of VIP
genetic variants in Jordanian Arabs and comparison
with worldwide populations. Gene. 2020;737:144408.

122



Research Article / Arastirma Makalesi Duzce Med J, 2023;25(2):123-128
doi: 10.18678/dtfd.1203898 Diizce Tip Fak Derg, 2023;25(2):123-128

Evaluation of Pediatric Immune Thrombocytopenia (ITP) Cases and Risk
Factors for Chronic ITP - Single Center Experience

Pediatrik Immiin Trombositopeni (ITP) Vakalarmnin ve Kronik ITP i¢in Risk Faktdrlerinin
Degerlendirilmesi - Tek Merkez Deneyimi

Selguk ERDOGAN! AERTIRACT
0000-0002-3770-2204 Aim: Immune thrombocytopenia (ITP) is the most common acquired bleeding disorder in

Tuba KASAP? childhood. The study aimed to assess the demographic and clinical characteristics, and
0000-0002-6993-8780 treatment responses and to evaluate their effects on chronicity in pediatric ITP cases.

Sahin TAKCI® Material and Methods: Primary ITP patients aged 1 month to 18 years, who were diagnosed
0000- 0020 1-9836-9727 and followed up in the Pediatrics Clinic of Tokat Gaziosmanpasa University Hospital between

Al:)cgg)%tm-%so-z 192 January 2010 and December 2018, were retrospectively analyzed.

Ergiin SONMEZGOZ?2 Results: Thirty-eight patients with a diagnosis of primary ITP were included in the study.
0000-0001-8503-7061 The mean age of the patients was 94.3+£53.4 (14-199) months. The female/male ratio was 1.

Erhan KARAASLAN?2 Twenty (57.1%) patients had acute ITP, and 15 (42.9%) patients had chronic ITP. There was
0000-0001-6339-974X no significant difference between the acute ITP group and the chronic ITP group in

Riiveyda GUMUSER* demographic, clinical features, laboratory findings, and treatment responses. In the first 12
0000-0002-6373-2589 months, the number of admissions with a platelet count of <20 000 /mm?®, the number of

Osman DEMIR® admissions requiring treatment, and the rate of treatment given during follow-up were
0000-0002-1322-2716 significantly higher in the chronic ITP group (p=0.001, p=0.001, and p<0.001, respectively).

Conclusion: To be aware of the risk factors for the development of chronic ITP will lead to
the identification of high-risk patients, decisions about treatment and follow-up, and prevent
unnecessary interventions and anxiety that may occur in the patient and his/her family.

*Pediatrics Clinic, Kirikhan State According to the results of this study, frequent relapses in the first year after the diagnosis of
Hospital, Hatay, Tiirkiye ITP may be considered a marker for chronic ITP.
2Department of Pediatrics, Tokat Keywords: Child; acute immune thrombocytopenia; chronic immune thrombocytopenia; risk factors.
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“Department of Pediatric Infectious . .
Diseases, Ankara Dr. Sami Ulus Child Amag: Immiin trombositopeni (ITP) gocukluk ¢agmin en sik goriilen edinilmis kanama
Health and Diseases Training and bozuklugudur. Bu ¢alismada, pediatrik ITP vakalarmda demografik ve klinik dzellikler ile
Research Hospital, Ankara, Tiirkiye ~ tedavi yanitlarmm incelenmesi ve bunlarim kroniklesmeye olan etkilerinin degerlendirilmesi
amaglandi.

Gerec¢ ve Yontemler: Ocak 2010 ve Aralik 2018 tarihleri arasinda Tokat Gaziosmanpasa
Universitesi Hastanesi Cocuk Saglig1 ve Hastaliklar1 Klinigi'nde tam alan ve takip edilen, 1 ay
ile 18 yas arasi primer ITP hastalar1 geriye doniik olarak incelendi.

Bulgular: Primer ITP tanis1 olan 38 hasta bu calismaya dahil edildi. Hastalarin yas ortalamasi
94,3+53,4 (14-199) ay idi. Kiz/erkek oran1 1 idi. 20 (%57,1) hastada akut ITP, 15 (%42,9)
hastada kronik ITP vardi. Akut ITP grubu ile kronik iTP grubu arasinda demografik, klinik
ozellikler, laboratuvar bulgulari ve tedavi yanitlar1 agisindan anlamli bir farklilik yoktu. i1k 12
ayda trombosit sayis1 <20.000 /mm? olan basvuru sayis1, tedavi gerektiren bagvuru sayist ve
takipte tedavi verilme orani kronik ITP grubunda anlamli olarak daha yiiksekti (sirastyla,

0z
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Corresponding Author p=0.001, p=0.001 ve p<0.001).

Sorumlu Yazar Sonug¢: Cocuklarda primer ITP’de kroniklesme igin risk faktorlerinin bilinmesi, yiiksek riskli
Tuba KASAP hastalarin tanimlanarak takip ve tedavinin planlanmasina, gereksiz girisimlerin, hasta ve
tubaserdar0O6@hotmail.com ailesinde meydana gelebilecek anksiyetenin Oniine gecilmesine yardimci olacaktir. Bu

caligmanin sonuglarina gore, ITP hastalarinda tani sonrasi ilk bir yil icinde trombositopeni
ataklarmin sik goriilmesi, kronik ITP igin bir belirtec olarak kabul edilebilir.
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INTRODUCTION

Immune thrombocytopenia (ITP) is an immune-mediated,
acquired, common hematological disease characterized by
decreased platelet count (<100 000 /mm3) and increased
bleeding risk due to autoantibodies against platelets. ITP
is classified as primary and secondary according to the
presence of an underlying disease (1). Primary ITP is a
diagnosis of exclusion and characterized by isolated
thrombocytopenia in the absence of other causes which
may be associated with thrombocytopenia such as
systemic lupus erythematosus, Hepatitis C infection, or
lymphoproliferative diseases (2). Another classification is
based on the duration of the disease as newly diagnosed,
persistent, or chronic ITP. Patients recovering from the
disease within three months are defined as newly
diagnosed/acute ITP whereas cases with persistent
thrombocytopenia more than 12 months are defined as
chronic ITP. Risk factors for chronic ITP were frequently
studied in the literature and gender, age, degree of
thrombocytopenia at admission, preceding viral infection
or vaccination history, and sudden onset were found
significant in some studies (3).

ITP is a benign disease and serious life-threatening
bleeding such as intracranial hemorrhage in ITP patients
is extremely rare, 0.6-1% (4-6). However, it is known
that the disease is associated with some degree of anxiety
and decreased quality of life especially in chronic ITP,
both for the patient and his/her family (7-9). Therefore,
identifying the risk factors and high-risk patients for
chronic ITP and predicting the course of the disease is
important for preventing unnecessary interventions and
anxiety that may occur in the patient and his/her family.
In this study, we aimed to investigate the demographic,
clinical, and laboratory characteristics, treatment responses,
and risk factors for chronic ITP in children diagnosed and
followed up in our center between 2010 and 2018.

MATERIAL AND METHODS

In this study, 38 patients aged between 1 month and 18
years who were diagnosed with primary ITP between
January 2010 and December 2018 in Tokat
Gaziosmanpasa University Hospital, Department of
Pediatrics were included. To create the list of patients, we
performed a search via the International Classification of
Diseases (ICD) codes. Codes covering 'purpura and other
hemorrhagic conditions' (D69.0-D69.9) including primary
ITP code (D69.3) were searched and the files of the patients
with primary ITP were examined (Figure 1). Demographic
information, clinical and laboratory findings, and
treatments given to these patients were recorded. Among
the platelet indices; mean platelet volume (MPV), platelet
percentage in the blood (plateletcrit, PCT), platelet
distribution width (PDW), the ratio of large platelets to
normal ones (platelet large cell ratio, PLCR), and platelet
mass index (PMI, platelet count multiplied by MPV) were
evaluated. Exclusion criteria in the study were having the
diagnosis in another center and secondary thrombocytopenia.
The study was approved by the Ethics Committee of Tokat
Gaziosmanpasa University (04.12.2018, 276).

Statistical Analysis

IBM SPSS Statistics 19.0 (IBM Corp. Released 2010. IBM
SPSS Statistics for Windows, Version 19.0. Armonk, NY:
IBM Corp.) was used for statistical analysis. In addition to
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descriptive statistical methods (mean, standard deviation,
frequency), the Chi-square test was used in the comparison
of qualitative data between groups. The Shapiro-Wilk test
was used to evaluate the normality of the data. Levene's
test was used to determine the homogeneity. For
comparing the means of quantitative variables between
groups, independent samples t test for normally distributed
variables and Mann-Whitney U test for non-normal
distributed variables were used. Pearson correlation
coefficient was used for the strength and direction of the
linear relationship between the variables. A p value <0.05
was considered significant.

RESULTS

A total of 38 patients diagnosed with primary ITP were
included in this study. The female/male ratio was 1. The
mean age was 94.3+53.4 (14-199) months. Signs of
bleeding were present in 34 (89.4%) of the patients at the
time of admission, there was one patient with severe
bleeding (menorrhagia). The most common physical
finding was ecchymosis on the skin which was present in
18 (47.3%) patients. Preceding infection was detected in
21 (55.2%) patients and the most common was upper
respiratory tract infection. The general characteristics of
the patients were given in Table 1.

Records of three patients were not sufficient for
determining the course and discriminating between acute
and chronic ITP and these were excluded in the
comparison of acute and chronic ITP groups due to the
uncertainty of course. Among the remaining 35 patients,
20 (57.1%) had acute ITP, 15 (42.9%) had chronic ITP,
and no patient had persistent ITP. Comparison between
acute and chronic ITP groups revealed no significant
difference in demographic, clinical, or laboratory
parameters (Tables 2 and 3).

Search for ICD-10 codes ‘D69.0-D69.9”: n=488 patients
B — . 3
j Platelet count higher than 100 000 /mm?: n=289

199 patients
j_’ Patients in the neonatal period: n=20

179 patients

=" Concomitant bicytopenia or pancytopenia: n=32

147 patients

j—i Followed with a diagnosis of malignant disease: n=11

136 patients

j—’ ITP patients diagnosed previously in another center: n=32

104 patients

}_' Insufficient data for including in the study as primary ITP: n=42

62 patients

j—» Thrombocytopenia associated with sepsis: n=10

" .

52 patients Miscellaneous (n=14):

l Secondary to drugs (n=4), Fanconi aplastic anemia (n=3), accompanying
genetic synd (n=2), defi v (n=2), cirrhosis (n=1), Hyper IgD

1 syndrome (n=1). juvenile idiopathic arthritis (n=1)

38 patients with primary ITP included in the study

Figure 1. Identification of study patients
ITP: Immune thrombocytopenia, 1g: Immunoglobulin
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Intravenous immunoglobulin (IVIG) was administered to
35 of 38 (92.1%) patients as initial therapy, and three
patients were followed without pharmacological
treatment. Among those 35 patients, three patients’ records
were not sufficient for discriminating between acute and
chronic ITP. Of the remaining 32 patients, 19 (59.4%)
were acute ITP, and 13 (40.6%) were chronic ITP. Two
of the three patients who were followed up without
treatment had chronic ITP, and one patient remained
with acute ITP (Figure 2). In total, there were 20 (19 IVIG,
1 without treatment) patients in the acute ITP group, and
15 (13 IVIG, 2 without treatment) patients in the chronic
ITP group. There was no significant difference between
the acute and chronic ITP groups in IVIG doses (p=0.853),
and platelet counts which were measured at 24, 48, and 72
hours after IVIG treatment (p values were 0.137, 0.610,
and 0.498, respectively). In the chronic ITP group, during
the first 12 months after diagnosis, the number of
admissions with a platelet count under 20 000 /mm? and
the number of admissions requiring treatment was
significantly higher than in the acute ITP group (both p
values were 0.001, Table 4).

In the chronic ITP group, during follow-up, 4 (26.7%)
patients received IVIG treatment, 8 patients (53.3%)

lJ

Total Patients*
n=35

\
| 1
IVIG treatment No treatment
n=32 u n=3
L C
Acute ITP ‘ Chronic ITP Acute ITP Chronic ITP
‘ n=19 (59.4%) n=13 (40.6%) n=1 n=2

Figure 2. The course of th"e study patienis éccording to

initial treatment
*: The notes of three patients were not sufficient to decide about the course and they were not
included in this figure. ITP: immune thrombocytopenia, IVIG: intravenous immunoglobulin
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received IVIG + steroid treatment, and splenectomy was
performed in 3 (20.0%) patients in whom remission was
achieved. The rate of receiving medical treatment during
follow-up in the chronic ITP group was significantly
higher than in the acute ITP group (p<0.001).

In the study, in the acute ITP group, there was a strong
negative  correlation  between the  erythrocyte
sedimentation rate (ESR) measured at the time of
diagnosis and the platelet count at 72 hours after IVIG
treatment (r=-0.980, p=0.012). In the same group, a strong

Table 1. Demographic and clinical features of the study
patients (n=38)
Age groups, n (%)

<24 months 5(13.1)
24-72 months 9(23.7)
>72 months 24 (63.2)
Gender (male), n (%) 19 (50.0)
Positive bleeding signs in PE, n (%) 34 (89.4)
Symptoms/signs at presentation, n (%)
Petechia and purpura on skin 9(23.7)
Ecchymosis on skin 18 (47.4)
Epistaxis 6 (15.8)
Menorrhagia 1(2.6)
No bleeding sign 4 (10.5)
Thrombocytopenia detected incidentally 2(5.3)
Fatigue 1(2.6)
Abdominal pain 1(2.6)
Previous infection history, n (%) 21 (55.2)
Upper respiratory tract infection 17 (44.8)
Acute gastroenteritis 3(7.9)
Pneumonia 1(2.6)
Season at presentation, n (%)
Spring 8 (21.1)
Summer 11 (28.9)
Autumn 9(23.7)
Winter 10 (26.3)

SD: standard deviation, min: minimum, max: maximum, PE: physical examination

Table 2. Comparison of demographic and clinical characteristics between acute and chronic ITP groups

Acute ITP (n=20) Chronic ITP (n=15) p
Gender (male), n (%) 8 (40) 8 (53.3) 0.433
Age (months), mean+SD (min-max) 81.7+47.3 (17-158) 101.0+£51.9 (14-175) 0.260
Age groups, n (%)
<24 months 4 (20) 1(6.7)
24-72 months 4 (20) 4 (26.7) 0.696
>72 months 12 (60) 10 (66.7)
Season at presentation, n (%)
Spring 4 (20) 2 (13.3)
Summer 6 (30) 5(33.3) 0967
Autumn 4 (20) 4 (26.7) '
Winter 6 (30) 4(26.7)
Positive bleeding signs in PE, n (%) 19 (95) 12 (80.0) 0.250
Symptoms/signs at presentation, n (%)
Petechia and purpura on skin 6 (30) 1(6.7)
Ecchymosis on skin 10 (50) 8 (53.3) 0346
Epistaxis 2 (10) 3(20.0) '
Menorrhagia 1(5) 0(0.0)
Previous infection history, n (%) 13 (65) 6 (40) 0.142

ITP: immune thrombocytopenia, SD: standard deviation, min: minimum, max: maximum, PE: physical examination

Duzce Med J, 2023;25(2)
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Table 3. Comparison of the laboratory parameters at the time of diagnosis between acute and chronic ITP groups

Acute ITP (n=20) Chronic ITP (n=15) p
Hb (g/dl) 11.99+1.98 12.57+1.20 0.325
HTC (%) 35.1245.70 37.4143.06 0.169
PLT (/mm?) 14139.00+12747.07 14182.67+11730.99 0.992
MPV (fL) 11.06+1.64 14.50 -
PMI 290.65+148.68 567.00 -
PCT (%) 0.03 (0.02-0.04) [0.01-0.05] 0.03 (0-0.06) [0-0.06] 0.999
PDW (fL) 19.58+4.14 20.60+2.39 0.759
CRP (mg/L) 3.19 (0.7-4.1) [0.1-22] 3.2 (0.6-5.6) [0.1-54] 0.900
ESR (mm/hour) 13.5 (3-23) [2-33] 7 (4-19) [2-45] 0.852
ALT (u/L) 19.73+14.67 15.19+4.10 0.325
AST (u/L) 31.46+21.98 28.00+6.07 0.600

ITP: immune thrombocytopenia, Hb: hemoglobin, HTC: hematocrit, PLT: platelet count, MPV: mean platelet volume, PMI: platelet mass index [PLT (/mm3) x MPV (fl)],
PCT: plateletcrit, PDW: platelet distribution width, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, ALT: alanine aminotransferase, AST: aspartate
aminotransferase, data were shown as meanzstandard deviation or median (25-75" percentile) [minimum-maximum]

Table 4. Comparison of 1VIG doses and response to treatment between acute and chronic ITP groups

Acute ITP (n=20) Chronic ITP (n=15) p

Dose of IVIG (g/kg)

PLT at 24™ hour of IVIG treatment (/mm?3)
PLT at 48™ hour of IVIG treatment (/mm?3)
PLT at 72" hour of IVIG treatment (/mm?q)

Number of admissions with PLT <20 000 /mm? in the first 12 months
Number of admissions requiring treatment in the first 12 months

0.88+0.15 0.87+0.20 0.853
32.00016.700 47.580426.450 0.137
75.830+45.340 91.600-+81.450 0.610
145.690+82.300 119.650475.890  0.498
0 (0-0) [0-0] 2 (0-4) [0-14] 0.001
0 (0-0) [0-0] 1 (0-4) [0-10] 0.001

IVIG: intravenous immunoglobulin, ITP: immune thrombocytopenia, PLT: platelet, data were shown as mean=standard deviation or median (25%-75" percentile) [minimum-maximum]

positive correlation was found between the PCT value at
the time of diagnosis and the platelet count at the 24™ hour
after IVIG treatment (r=0.925, p=0.008). In the chronic
ITP group, a strong positive correlation was found
between platelet counts at the time of diagnosis and at
24 and 48 hours after 1VIG treatment (r=0.789, p=0.011,
and r=0.743, p=0.022, respectively).

DISCUSSION

ITP is the most common cause of acquired
thrombocytopenia in childhood and is characterized by
shortened platelet lifespan due to immune-mediated
platelet destruction in the reticuloendothelial system,
isolated thrombocytopenia, and increased megakaryocytes
in the bone marrow. Although primary ITP is a benign
disease with a remission rate of 65-80% in children, it is
known that it may become chronic at a rate of 25-30% (4).
In the current study, demographic features, clinical
characteristics, and laboratory findings at the time of
diagnosis were not statistically different between acute and
chronic ITP groups. In literature, possible factors related
to the development of chronic ITP have been widely
investigated. In a prospective study, Edslev et al. (10)
found that symptoms lasting less than 2 weeks, age <10
years at diagnosis, preceding infection history, platelet
count <5 000 /mm? at diagnosis, purpuric rash on mucous
membranes and male gender were associated with
improvement in the first 12 months in children with newly

Duzce Med J, 2023;25(2)

diagnosed ITP. In another study, abrupt onset and age
under five years were found to be factors reducing the
development of chronic ITP (11). In a systematic review
and meta-analysis; female gender, age >11, no previous
infection or vaccination history, insidious onset, platelet
count >20 000 /mm? at diagnosis, and ANA positivity were
associated with chronic ITP while mucosal bleeding was
found to be related to decreased risk for chronic ITP (12).
Similarly; female gender, age >10 years, no preceding
infection, and platelet count >20 000 /mm? at the time of
diagnosis were found to be risk factors for chronic ITP in
some recent studies (13-15).

The effect of initial treatment on the course of the disease
has also been widely assessed in the literature. In general,
it is considered that there is no relation between the
treatment regimen and the natural course of ITP. However,
in some recent studies, it is suggested that the agents used
in treatment may have different effects. Some studies have
shown that initial IVIG treatment reduces the development
of chronic ITP (15-18) whereas others have found that it
has an increasing effect (19) and some suggested it has no
effect on chronicity (13,20,21). In a study from Thailand,
it was found that pediatric ITP patients who were followed
without treatment or who received steroids alone had less
chronic ITP than those who received combined 1VIG and
methylprednisolone therapy (11). From Tirkiye, Yildiz et
al. (22) found that the relapse rate was lower in the
untreated group than in the treated patients. In a
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randomized controlled trial by Heitink-Polle et al. (18),
initial treatment with IVIG was associated with decreased
chronic ITP rate compared to follow-up without treatment.
In our center, since IVIG was the first-line treatment and
except for three cases followed without treatment vast
majority of the patients were initially given IVIG, it was
not possible to evaluate the effect of treatment on the
development of chronic ITP.

In this study, among the patients who received IVIG
initially, the rate of chronic ITP was found as 42.9% which
is quite higher than the literature. This study was a
retrospective study and the patients were identified by
searching ICD codes. Probably the rate of correct
recording of the ICD code and detection in the
retrospective search was higher in chronic ITP patients
who were admitted many times and received treatment
with frequent relapses, compared to patients who were
followed up without treatment and spontaneously
improved. In addition, we think that some patients whose
file notes were not sufficient and therefore not included in
the study, may actually be acute ITP who were followed
up without treatment and recovered spontaneously. All
these factors may have contributed to the high rate of
chronic ITP in this study.

In the current study, there was an important difference
between acute and chronic ITP groups in the number of
admissions. In the first 12 months after diagnosis, the
number of admissions requiring treatment or admissions
with a platelet count of <20 000 /mm3 was significantly
higher in the chronic ITP group than the acute ITP group.
Accordingly, frequent relapses after the diagnosis may be
a predictor for chronic ITP.

It is known that some of the platelet indices are helpful in
the diagnosis of ITP, and many studies have reported that
they are useful in distinguishing between ITP and other
causes of thrombocytopenia, especially hematological
malignancies (23,24). However, there are few studies on
the prognostic importance of these indices in ITP. In the
study of Ahmed et al. (25), it was found that the rate of
relapse and chronic ITP is lower in children if MPV is <8
fL at the time of diagnosis. Similarly, some adult studies
have reported that MPV may be a marker for ITP relapse
(26,27). In the study by Adly et al. (28), it was stated that
the immature platelet fraction at admission was higher in
chronic ITP patients than in acute ITP patients, and this
parameter could be a marker for chronic ITP. In the current
study, no significant difference was found between acute
and chronic ITP groups for thrombocyte indices PDW,
PCT, MPV, and PMI but this may be related to the small
sample size of the study population. Since these indices are
cheap and easy to work, we think that studies on the
relation between these and chronic ITP with large patient
groups will be valuable and promising.

In this study, we found a strong negative correlation
between the ESR at admission and the platelet count at 72
hours after IVIG treatment in the acute ITP group.
Although the acute-chronic course of the disease could not
be known at presentation, these parameters may help
predict the early 1VIG response in patients.

This study has some limitations. The most important
limitation is that it was a retrospective study which also led
to the low number of study patients. We think some of the
primary ITP patients missed out due to the shortcomings
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in the recording of ICD codes and inadequate file notes.
Consequently, the rate of patients who received treatment
and the rate of chronic ITP were higher than most of the
studies in the literature.

CONCLUSION

In children with primary ITP being aware of the risk
factors for the development of chronic ITP will lead to the
identification of high-risk patients, decisions about
treatment, prevent unnecessary interventions and anxiety
that may occur in the patient and his/her family. According
to the results of this study, frequent relapses in the first
year after the diagnosis of ITP may be considered as a
marker for chronic ITP. Prospective studies with large
patient series are needed to determine clinical and
laboratory risk factors more accurately.
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ABSTRACT

Aim: This study aimed to investigate the effects of horizontal strabismus surgery on refractive
error and anterior segment parameters.

Material and Methods: Fifty-four eyes of 27 patients were included in this study. Patients
underwent repeated refraction measurements and anterior segment evaluation preoperatively,
first week, first month, third month, and sixth month postoperatively. Patients were divided
into three groups, those who underwent resection (group 1), recession (group 2), and healthy
eyes without any surgical intervention (group 3).

Results: The mean age of the patients was 24.4+11.1 years and 14 (51.9%) were female. There
was a statistically significant difference in central corneal thickness in group 2 before and after
surgery (p=0.037). The mean central corneal thickness was highest in the first week with
548.14+40.42 pm and lowest in the first month with 541.50+41.75 um after surgery. There
was a statistically significant difference in cell density (p=0.004) and mean cell area (p=0.004)
between groups 1 and 2 in the first week after surgery. The cell density level was statistically
significantly higher in group 1 in all postoperative measurements. In addition, the mean cell
area level was statistically significantly lower in group 1.

Conclusion: Strabismus surgery has an effect on anterior segment parameters in addition to
correcting eye movements and visual axis. Depending on the type of intervention, the number
of affected anterior segment parameters also varies. In the management of the patient in the
postoperative period, the anterior segment structures should be carefully evaluated at each
examination and the findings should be noted.

Keywords: Anterior segment; refraction changes; strabismus surgery.

(0V7

Amag: Bu calismada horizontal sasilik cerrahisinin, refraksiyon kusuru ve on segment
parametrelerine olan etkilerinin arastirilmasi amaglanmustir.

Gerec ve Yontemler: Bu calismaya 27 hastanin toplam 54 g6zii dahil edildi. Hastalara cerrahi
oncesi, cerrahi sonrasi birinci hafta, birinci ay, iigiincli ay ve altinci ayda tekrarlayan
refraksiyon 6l¢iimii ve 6n segment degerlendirilmesi yapildi. Hastalar, rezeksiyon (kisaltma)
yapilanlar (grup 1), resesyon (geriletme) yapilanlar (grup 2) ve herhangi bir cerrahi miidahale
gecirmemis saglikli gozler (grup 3) olmak tizere ii¢ gruba ayrildi.

Bulgular: Hastalarin yas ortalamasi 24,4+11,1 yil ve 14’1 (%51,9) kadindi. Grup 2’de cerrahi
oncesi ve sonrast donemde merkezi kornea kalinliginda istatistiksel olarak anlamli bir farklilik
saptand1 (p=0,037). Ortalama merkezi kornea kalinlig1 ameliyat sonrasi 548,144+40,42 um ile
birinci haftada en yiiksek, 541,50+41,75 um ile birinci ayda en diisiiktii. Cerrahi sonrasi birinci
haftada, grup 1 ve 2 arasinda, hiicre yogunlugu (p=0,004) ve ortalama hiicre alan1 (p=0,004)
degerlerinde istatistiksel olarak anlamli bir farklilik vardi. Cerrahi sonrasi tiim Glgiimlerde
hiicre yogunlugu diizeyi grup 1'de istatistiksel olarak anlamli derecede yiiksekti. Ayrica,
ortalama hiicre alan1 diizeyi grup 1'de istatistiksel olarak anlamli derecede diisiiktii.

Sonug: Sasilik cerrahisi, goz hareketlerini ve gorme eksenini diizeltmenin yani sira 6n segment
parametreleri izerine de etkilidir. Miidahalenin tipine bagli olmak iizere, etkilenen 6n segment
parametrelerin sayisi da degismektedir. Cerrahi sonras1 donemdeki hastanin yonetiminde her
muayenede on segment yapilar1 dikkatli degerlendirilmeli ve bulgular not edilmelidir.
Anahtar kelimeler: On segment; refraksiyon degisiklikleri; sasilik cerrahisi.

129



Tiirkcan Soguksulu et al.

INTRODUCTION

The foundation of modern strabismus surgery dates back
to 1839 when Johann Friedrich Dieffenbach performed the
first successful strabismus surgery. Interestingly, this first
successful strabismus surgery was also the surgery in
which the first surgical complication was reported (1). The
traditional view of strabismus surgery is that it is more
difficult to plan than to perform. Nevertheless, some
undesirable conditions, called complications, sometimes
have little clinical significance and sometimes may affect
the visual acuity, physical appearance, and future life of
the patients (2).

Refractive changes are among the complications of
strabismus surgery. This is mostly attributed to the fact that
surgical interventions to the extraocular muscles change
the vectorial forces transmitted to the cornea via the scleral
pathway. Other theories on this subject are postoperative
scleral wound healing, edema in the orbit and eyelids,
change in ciliary body blood flow, and change in
crystalline lens shape and curvature (3). In addition, if the
anterior ciliary arteries are damaged during strabismus
surgery, the supply of the anterior segment may be
disrupted and changes in parameters may occur
accordingly (4). Also, surface tension changes in adjacent
tissues due to changes in muscle tension after surgery may
result in changes in corneal and anterior segment
measurements (5).

This study aimed to investigate postoperative changes in
refractive error and anterior segment parameters after
strabismus surgery.

MATERIAL AND METHODS

The study was conducted prospectively in the Department
of Ophthalmology, Karadeniz Technical University,
between October 01, 2017, and July 01, 2019. Patients who
underwent surgery did not have other ocular surface
disorders such as keratoglobus, keratoconus, and keratitis,
were compliant, attended all follow-up visits regularly,
and healthy volunteer participants without any history of
ocular surgery or trauma were included. Participants with
previous ocular surgery or monocular eye were excluded.
The study was conducted in accordance with the
Declaration of Helsinki and the necessary approval was
obtained from the Ethics Committee of Karadeniz
Technical University (date: 17.07.2017, number: 124). In
addition, written informed consent was obtained from the
relatives of the patients in the pediatric period and all
participants in the adult period.

Patients were divided into three groups, who underwent
resection (group 1), recession (group 2), and healthy eyes
without any surgical intervention (group 3).

All of the participants in three groups underwent binocular
autorefractometry (Plusoptix AQ9, Nidek, Japan), best
corrected visual acuity (BCVA) level (Snellen), anterior
and posterior segment slit-lamp examination, prism
covering test, and deviation and direction of strabismus,
Non-contact tonometry (NT-530P, Nidek, Japan), optical
biometry (AL-SCAN Optical Biometer, Nidek, Japan),
specular microscopy (CEM-530, Nidek, Japan) and
pupillometry  (MonPack 2, Metrovision, France)
measurements were evaluated.

Biometric measurements with a signal-to-noise ratio
(SNR) >2 were considered reliable and recorded. During
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the biometric measurement, flat and steep keratometry
values (K1 and K2, respectively), horizontal corneal
diameter (limbus-to-limbus distance, LLM), anterior
chamber depth (ACD), and axial length (AL) values
calculated from the 2.4- and 3.3-mm optical zone to be
obtained from the device screen were determined. The cell
number, cell density (CD, cell number/mm?), mean cell
area (MCA, pm?), standard deviation (SD, um?), coefficient
of variation (CV, %), area of the largest cell (max, um?),
area of the smallest cell (min, um?), hexagonality (Hex, %)
and central corneal thickness (CCT, um) of the corneal
endothelium were recorded. Refractive error was
determined in spherical equivalent (diopter, D). All
measurements were performed by the same investigator
using the same room conditions and the same instruments.
During routine follow-up examinations at one week, one
month, three months, and six months postoperatively,
measurements were compared with the preoperative
period.

Statistical Analysis

All data obtained from the participants were evaluated
with IBM SPSS v.22.0 (IBM Corp., Armonk, NY, USA).
The conformity of all data obtained in the study to normal
distribution was evaluated by the Kolmogorov-Smirnov
test. Continuous data conforming to normal distribution
were presented as mean+standard deviation. The means of
two dependent groups were compared by paired t-test, and
the means of more than two dependent groups were
compared by repeated measures ANOVA. In independent
groups, the means of two groups were compared by
Student’s t-test, and the means of more than two groups
were compared by one-way ANOVA. The statistical
significance level was set at 0.05.

RESULTS

A total of 54 eyes of 27 patients were included in the study.
There were 15 patients (7 males, 8 females) in Group 1 and
12 patients (6 males, 6 females) in Group 2. The mean age
of the patients was 24.4+11.1 years. According to the type
of strabismus, 18 patients had alternating exotropia (XT),
2 patients had monocular exotropia, 6 patients had
alternating esotropia (ET) and 1 patient had monocular
esotropia. Twenty-three patients had no systemic
comorbidity, one patient had factor VII deficiency, one
patient had epilepsy, one patient had goiter, and one patient
had attention deficit hyperactivity disorder. The mean age
of the participants in the control group (n=20) was
24.6£5.6 years and 10 (50%) were female (Table 1). The
patient groups and the control group were similar in terms
of age (p=0.562) and gender (p=0.978). Specular
microscopic data showed no statistically significant
difference between the groups in the preoperative period.
In intragroup analysis, no statistically significant
difference  was found between preoperative and
postoperative measurements in group 1 (p=0.949).
However, in group 2, there was a significant difference in
CCT values between preoperative and postoperative
measurements (p=0.037). The mean CCT was highest in
the first week after surgery with 548.14+40.42 um and
lowest after surgery with 541.50+41.75 pm.

In inter-group analysis, the CD level was statistically
significantly higher in group 1 in all postoperative
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measurements. In addition, the MCA level was statistically
significantly lower in group 1 (Table 2).

In optical biometry measurements, there was no
statistically significant difference between the groups in
the parameters measured in the preoperative and/or
postoperative periods (Table 3).

In intra-group analysis, AL in group 1 was lowest in the
third postoperative month with 23.07+0.68 mm and
highest in the sixth postoperative month with 23.11+0.74
mm (p=0.022). In group 2, AL was lowest at one week
postoperatively with 23.07+0.68 mm and highest at one
month postoperatively with 23.71+1.38 mm (p=0.014). K1
value was highest at one month postoperatively with
42.44+1.58 D and lowest at six months postoperatively
with 42.20+1.88 D (p=0.047). K2 value was highest at the
first postoperative week with 44.31+1.57 D and lowest at
the sixth postoperative month with 43.85+1.78 D (p=0.003).
ACD was lowest at the first postoperative week with
3.52+0.34 mm and highest at the preoperative period with
3.5840.34 mm (p=0.002). LLM was highest in the
preoperative period with 11.984+0.49 mm and lowest in the
sixth postoperative month with 11.10+0.48 mm (p<0.001).
In pupillometry measurements, pupil diameter (PD) was
lowest in group 1 with 6.02+0.77 mm in the first
postoperative month and highest with 6.71+£0.71 mm in the
third postoperative month (p=0.005). In all other
intragroup and intergroup analyses, there was no
statistically significant difference between the groups in
the parameters measured in the preoperative and/or
postoperative periods (Table 4).

Table 2. Specular microscopy data of the participants

Effect of Strabismus Surgery on Anterior Segment

Table 1. Demographic data of the participants

Group 1 Group 2 Group 3
(n=15) (n=12) (n=20)
Age (years) 24.3+9.2 24771 24656 0.562
Gender, n (%)
Male 7 (46.7) 6 (50) 10 (50) 0.978
Female 8 (53.3) 6 (50) 10 (50)
DISCUSSION

Although the interventions performed in strabismus
surgery are on extraocular muscles, some changes in the
corneal endothelium, biometric measurements of the
anterior segment, iris, and pupillary reaction have been
reported in the postoperative period. There are several
causes of corneal stress during and after extraocular
muscle surgery. The first of these is anterior segment
ischemia (6). The presence of ischemia risk has caused the
number of muscles to be intervened during strabismus
surgery to be limited (7). In the case of postoperative
ischemia, the corneal endothelial cell layer does not have
the ability to repair the damage. Therefore, the repair is
achieved by expansion of the remaining cells, amitotic
nucleus division, migration, and formation of the rosette
phenomenon (8,9). The second cause of corneal stress after
surgery of extraocular muscles is the development of
inflammation and its spread to the anterior chamber. As a
result, corneal endothelium may be affected, with
inflammation treatment being among the causes (10).

Preoperative 1t week 15t month 34 month 6™ month p
Cell Number

Group 1 152.09+36.09 153.18+49.16 137.33+47.25 148.78+32.10 154.88+31.68 0.720
Group 2 122.73+41.21 123.82+39.09 128.95+42.91 119.62+36.18 122.10+37.79 0.475
Group 3 116.76+28.60
p 0.116 0.154 0.843 0.127 0.120

Cell Density (/mm?)
Group 1 2908.82+284.09  2941.274309.41  2911.67+301.48  2981.78+262.69  2924.254+240.50 0.717
Group 2 2723.59+309.17  2688.18+269.39  2698.64+236.61  2727.29+260.35  2760.55+£290.15 0.164
Group 3 2689.62+270.44
p 0.132 0.010 0.024 0.007 0.008

Mean Cell Area (um?)
Group 1 351.64+29.84 341.73+32.35 345.00+32.98 346.33+26.79 341.63+23.45 0.754
Group 2 371.73+42.48 375.86+39.91 373.32+33.38 369.86+35.48 365.45+37.44 0.107
Group 3 375.38+38.20
p 0.149 0.013 0.027 0.009 0.008
Hexagonality (%)
Group 1 69.18+4.05 69.64+5.73 65.56+10.32 67.78+4.89 68.38+4.72 0.820
Group 2 66.64+4.77 68.27+5.57 68.14+5.60 68.10+6.47 65.60+6.75 0.105
Group 3 67.86+4.13
p 0.412 0.252 0.963 0.829 0.460
Central Corneal Thickness (um)

Group 1 530.82+29.11 529.27+39.52 539.00+37.96 536.11+£35.08 534.25+38.92 0.949
Group 2 546.41+42.14 548.14+40.42 541.50+41.75 543.62+42.65 544.60+40.22 0.037
Group 3 544.19+38.71 544.14+38.66 544.00+39.2 543.65+40.58 545.30+40.27 0.921
p 0.593 0.390 0.924 0.876 0.742
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Table 3. Optical biometry data of the participants
Preoperative 15t week 1t month 34 month 6™ month p
Axial Length (mm)
Group 1 23.0840.66 23.13+0.62 23.11+0.62 23.07+0.68 23.11+0.74 0.022
Group 2 23.67+1.39 23.07+0.68 23.71+£1.38 23.63+1.40 23.71+1.39 0.014
Group 3 23.58+0.95
p 0.375 0.496 0.433 0.472 0.490
Anterior Chamber Depth (mm)
Group 1 3.76+0.16 3.72+0.23 3.71+0.20 3.67+0.23 3.70+0.22 0.927
Group 2 3.58+0.34 3.52+0.34 3.55+0.34 3.53+0.33 3.53+0.35 0.002
Group 3 3.54+0.36
p 0.248 0.180 0.529 0.436 0.479
Flat Keratometry (D)
Group 1 42.71+£0.73 42.77+0.70 42.86+0.77 42.70+0.89 42.68+0.68 0.170
Group 2 42.37+1.79 42.33+1.63 42.44+1.58 42.26+1.77 42.20+1.88 0.047
Group 3 42.41+1.95
p 0.642 0.468 0.525 0.553 0.414
Steep Keratometry (D)
Group 1 43.53+1.05 43.69+1.09 43.93+1.17 43.86+1.28 43.71£1.09 0.660
Group 2 43.84+1.70 44 .31+£1.57 44.1441.60 43.90+1.70 43.85+1.78 0.003
Group 3 43.41+1.76
p 0.601 0.196 0.251 0.342 0.617
Limbus-to-Limbus Distance (mm)
Group 1 12.2740.32 12.1540.52 12.134+0.33 12.17+0.26 12.1640.32 0.756
Group 2 11.98+0.49 11.6540.56 11.87+0.47 11.96+0.49 11.10+0.48 <0.001
Group 3 11.96+0.44
p 0.081 0.070 0.251 0.288 0.410
Table 4. Pupillometry data of the participants
Preoperative 1t week 1t month 3" month 6" month p

0 Candela/ m? (Luminance)
Group 1 6.34+0.41 6.30+0.43 6.02+0.77 6.71£0.71 6.63+0.51 0.005
Group 2 6.40+0.65 6.29+0.74 6.29+0.65 6.08+0.79 6.22+0.64 0.538
Group 3 6.25+0.61
p 0.704 0.751 0.343 0.062 0.164

1 Candela/ m? (Luminance)

Group 1 5.30+0.63 5.48+0.75 5.20+0.87 5.64+1.21 5.58+0.99 0.274
Group 2 5.50+0.76 5.34+0.85 5.25+1.01 4.84+0.88 5.20+0.90 0.095
Group 3 5.26+0.74
p 0.498 0.429 0.353 0.144 0.803

10 Candela/ m? (Luminance)
Group 1 4.06+0.79 4.42+0.77 3.78+0.58 4.22+091 4.18+1.06 0.104
Group 2 4.2540.83 4.08+0.84 3.97+0.75 3.78+0.87 3.98+0.79 0.236
Group 3 4.10+0.75
p 0.779 0.167 0.364 0.357 0.831

100 Candela/ m? (Luminance)
Group 1 2.85+0.37 2.81+0.23 2.64+0.19 3.02+0.51 2.73+0.21 0.166
Group 2 2.87+0.43 2.77+0.34 2.70+0.29 2.71+£0.41 2.80+0.59 0.638
Group 3 2.77+0.40
p 0.634 0.323 0.503 0.259 0.882

200 Candela/ m? (Luminance)
Group 1 2.53+0.22 2.51+0.19 2.40+0.12 2.57+0.27 2.40+0.13 0.599
Group 2 2.55+0.35 2.48+0.24 2.43+0.19 2.40+0.19 2.48+0.40 0.170
Group 3 2.47+0.23
p 0.664 0.401 0.846 0.236 0.913
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In a study by Denis and Toesca (11) evaluating
endothelial cell density, pleomorphism, and polymegatism
by non-contact specular microscopy in children
undergoing strabismus surgery, it was revealed that
strabismus surgery did not result in a significant decrease
in endothelial cell number, but pleomorphism changes
were seen in aggressive interventions.

Gusek-Schneider et al. (12) evaluated endothelial cell
density in eyes in which strabismus surgery was
performed and found no significant change in endothelial
cell density when the preoperative and postoperative
periods were compared.

In our study, no significant corneal endothelial cell change
was detected in specular microscopy measurements
before and after surgery in the patient group. However, in
group 2, central corneal thickness increased in the early
postoperative period. This increase disappeared in the
sixth month after surgery and there was no statistically
significant difference with the preoperative period.
Therefore, although the effects of strabismus surgery on
anatomical structures differ according to the periods, it is
necessary to follow up to determine whether the changes
detected are permanent or temporary and to avoid making
decisions in the early period.

Emre et al. (13) evaluated the change in anterior segment
parameters after horizontal strabismus surgery performed
in 18 eyes of 12 patients. However, they did not find a
statistically significant change between the preoperative
and postoperative periods.

Noh et al. (5) investigated anterior segment parameters and
refractive changes in eyes in which external rectus surgery
was performed and reported statistically significant
changes in spherical equivalent, mean keratometry values,
corneal astigmatism, anterior chamber volume, central and
peripheral anterior chamber depth values in the first week
after surgery. In the first month after surgery, observed that
the changes in other parameters except the spherical
equivalent gradually decreased.

Hutcheson KA (14) mentioned the importance of factors
related to suturing and muscle placement techniques
during surgery in the case of postoperative astigmatism.
He theorized that if a muscle is sutured too close to the
limbus or tied by resection causing excessive tension, the
corneal or scleral curvature may change.

The diopter and axis of corneal astigmatism appear to
change in eyes undergoing strabismus surgery. In a study
by Karakosta et al. (15), a mean astigmatism difference of
0.43 D was observed between the patient and control
groups after surgery. Furthermore, a 0.50 D astigmatism
change was found in both the lateral and medial rectus
muscle groups. Therefore, these changes should be
considered when planning surgery to prevent clinically
insignificant astigmatism from becoming clinically
significant.

In a study by Mezad-Kours et al. (16) in 31 eyes of 22
patients who underwent strabismus surgery in adulthood,
a postoperative spherical equivalent myopic shift and a
change in the direction of rule-compliant astigmatism
were observed. The induced surgical refractive change
was clinically significant (0.5 D) in 11 eyes of the 9
patients (40.9% of patients).

In our study, axial length measurements in group 1 and
most of the parameters (AU, K1, K2, ACD, WWD) in
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group 2 were found to be significantly different in optical
biometric measurements in the preoperative and
postoperative period in the patient group. In accordance
with the literature, anterior segment changes are observed
in the postoperative period in patients undergoing both
resection and recession surgery. One of the main
anatomical goals of strabismus surgery is to achieve
parallelism of the visual axes. Our surgeries should
provide functional achievements as well as anatomical
success. While evaluating the functional achievements, the
effects of surgery should be considered and caution and
caution should be taken about additional interventions
and/or treatment recommendations to be made in the early
period.

The small number of patients in our study is one of the
main shortcomings. In addition, the inability to perform
anterior segment angiography to objectively assess the
effect on anterior segment circulation due to muscle
intervention is another shortcoming. Since our institution
did not have a corneal topography device during the study
period, this aspect of the effects could not be evaluated.
However, the prospective nature of our study is one of its
strengths.

It is not known whether the results in future studies will be
similar to the six-month measurement results in our study.
Therefore, prospective studies with a larger number of
cases, longer duration, and wider participation may
contribute to obtaining more detailed results on this
subject.

CONCLUSION

Strabismus surgery is effective on anterior segment
parameters as well as correcting eye movements and visual
axis. In the management of the patient in the postoperative
period, the anterior segment should be carefully evaluated
at each examination, the findings should be noted and the
patients should be followed closely.

Ethics Committee Approval: The study was approved by
the Clinical Research Ethics Committee of Karadeniz
Technical University (17.07.2017, 124).

Conflict of Interest: None declared by the authors.
Financial Disclosure: None declared by the authors.
Acknowledgments: None declared by the authors.

Author Contributions: Idea/Concept: AT; Design: AT,;
Data Collection/Processing: TTS; Analysis/Interpretation:
TTS; Literature Review: TTS, AT; Drafting/Writing: O0;
Critical Review: AT, O0.

REFERENCES

1. Wan MJ, Hunter DG. Complications of strabismus
surgery: Incidence and risk factors. Semin Ophthalmol.
2014;29(5-6):421-8.

2. Ziylan S, Egemenoglu A, Yabas O, Karshoglu S,

Daruga 1. Corneal topographic changes after
strabismus operations. MN Oftalmoloji.
2004;11(4):321-3. Turkish.

133



Tiirkcan Soguksulu et al.

3. Al-Tamimi E, Al-Nosair G, Yassin S. Effect of
horizontal strabismus surgery on the refractive status.
Strabismus. 2015;23(3):111-6.

4, Olvera-Barrios A, Elizondo-Omafia R, Tamez-Tamez
VE, Garcia-Rodriguez M de los A, Villarreal-Silva EE,
Guzman Loépez S. Anterior segment ischemia and
strabismus surgery: from the anatomy to the clinic. Rev
Arg de Anat Clin. 2015;7(1):44-51.

5. NohJH, Park KH, Lee JY, Jung MS, Kim SY. Changes
in refractive error and anterior segment parameters
after isolated lateral rectus muscle recession. J
AAPOS. 2013;17(3):291-5.

6. Gilbert PW. The origin and development of the
extrinsic ocular muscles in the domestic cat. J
Morphol. 1947;81(2):151-93.

7. Yanoff M, Duker JS. Pediatric and adult strabismus. In:
Yanoff M, Duker. JS, editors. Ophthalmology. 5% ed.
Edinburgh: Elsevier; 2019. p.1190-257.

8. Ferris JD, Davies PEJ. In: Surgical techniques in
ophthalmology series: strabismus surgery. Cev.
Hasanreisoglu B. Istanbul: Veri Medikal Yayincilik;
2009. p.13-27. Turkish.

9. Vallés-Torres J, Garcia-Martin E, Pena-Calvo P,
Sanjuan-Villarreal A, Gil-Arribas LM, Fernandez-
Tirado FJ. Contact topical anesthesia for strabismus
surgery in adult patients. Rev Esp Anestesiol Reanim.
2015;62(5):265-9. English, Spanish.

Duzce Med J, 2023;25(2)

Effect of Strabismus Surgery on Anterior Segment

10. Miiller A, Doughty MJ, Watson L. A retrospective
pilot study to assess the impact of strabismus surgery
on the corneal endothelium in children. Ophthalmic
Physiol Opt. 2002;22(1):38-45.

11.Denis D, Toesca E. Prospective study on the
repercussions of oculomotor surgery on children's corneal
endothelium. J Fr Ophtalmol. 2010;33(5):334-41. French.

12. Gusek-Schneider GC, Kamoun R, Klaas D, Seitz B.
Corneal endothelial cell density following strabismus
surgery. Klin Monbl Augenheilkd. 2007;224(3):190-4.
German.

13.Emre S, Cankaya C, Demirel S, Doganay S.
Comparison of preoperative and postoperative anterior
segment measurements with Pentacam in horizontal
muscle surgery. Eur J Ophthalmol. 2008;18(1):7-12.

14.Hutcheson KA. Large, visually significant, and
transient change in refractive error after uncomplicated
strabismus surgery. J AAPOS. 2003;7(4):295-7.

15. Karakosta C, Bougioukas Kl, Karra M, Kontopanos G,
Methenitis G, Liaskou M, et al. Changes in
astigmatism after horizontal muscle recession
strabismus surgery: A retrospective cohort study.
Indian J Ophthalmol. 2021 Jul;69(7):1888-93.

16. Mezad-Koursh D, Leshno A, Ziv-Baran T, Stolovitch
C. Refractive changes induced by strabismus
corrective surgery in adults. J Ophthalmol.
2017;2017:2680204.

134



Research Article / Arastirma Makalesi Duzce Med J, 2023;25(2):135-140
doi: 10.18678/dtfd.1258000 Diizce Tip Fak Derg, 2023;25(2):135-140

The Relationship of Chronic Diseases with Anxiety and Depression in Patients

Over 65 Years of Age

65 Yas Ustii Hastalarda Kronik Hastaliklarin Anksiyete ve Depresyon ile iliskisi

Meltem PUSUROGLU!
0000-0002-1970-3262

Gékhan PUSUROGLU?
0000-0002-5548-5477

Cicek HOCAOGLU!?
0000-0001-6613-4317

1Department of Psychiatry, Recep
Tayyip Erdogan University Faculty of
Medicine, Rize, Tiikiye

2Internal Medicine Clinic, Rize
Findikli State Hospital, Rize, Tiirkiye

Corresponding Author
Sorumlu Yazar

Meltem PUSUROGLU
meltempusuroglu@gmail.com

Received / Gelis Tarihi : 28.02.2023
Accepted / Kabul Tarihi : 29.06.2023
Available Online /

Cevrimigi Yayin Tarihi : 20.07.2023

Duzce Med J, 2023;25(2)

ABSTRACT

Aim: With the increasing life expectancy, the elderly population is gradually increasing.
Considering the difficulty in recognizing and treating mental disorders in the elderly, clinicians
should be careful about risk factors. This study aimed to investigate the relationship of chronic
diseases with depression and anxiety levels and to raise awareness for mental illnesses in this
age group.

Material and Methods: This study was conducted with 100 patients over 65 years of age.
Patients with a diagnosis of psychiatric illness and using psychotropic drugs for the last 6
months were not included in the study. After the sample of the study was formed, the
sociodemographic data form prepared by the researchers and the Hospital Anxiety and
Depression Scale were applied to the patients.

Results: Anxiety levels were found to be significantly higher in female patients (p=0.032). A
positive correlation was found between age and depression levels (r=0.225, p=0.025). No
statistically significant difference was found in anxiety and depression levels between the
patient groups with and without chronic disease (p=0.122, and p=0.668, respectively).
Conclusion: Chronic diseases, duration of the disease, and use of medication were not found
to be associated with anxiety and depression levels, while anxiety levels were found to be
higher in female patients, and also a significant positive correlation was found between age
and depression levels. Mental disorders are a subject that needs to be examined in detail in
elderly patients. The mental illnesses of elderly patients should not be ignored and should
always be considered by clinicians.

Keywords: Elderly; depression; anxiety; chronic disease.

0z

Amag: Beklenen yasam siirelerinin artmasi ile birlikte yasli niifusu giderek artmaktadir.
Yaslilarda ruhsal hastaliklarin taninmasi ve tedavi edilmesinin zorlugu goz Oniinde
bulunduruldugunda risk faktorleri agisindan klinisyenlerin dikkatli olmas1 gerekmektedir. Bu
calisma kronik hastaliklarin depresyon ve anksiyete diizeyleri ile iliskisini arastirmak ve bu
yas grubunda ruhsal hastaliklara yonelik farkindalik yaratmay1 amaglamaktadir.

Gereg¢ ve Yontemler: Bu ¢alisma 65 yas istii olan 100 hasta ile yapilmistir. Son 6 aydir
psikiyatrik hastalik tanisi olan ve psikotrop ilag kullanimi olan hastalar ¢alismaya dahil
edilmemistir. Calismanin O6rneklemi olusturulduktan sonra, hastalara aragtirmacilar
tarafindan hazirlanmis olan sosyodemografik veri formu ve Hastane Anksiyete ve Depresyon
Olcegi uygulanmustir.

Bulgular: Kadin hastalarda anksiyete diizeylerinin anlamli olarak daha yiiksek oldugu
bulunmustur (p=0,032). Yas ve depresyon diizeyleri arasinda pozitif yonde anlamli bir
korelasyon oldugu saptanmustir (r=0,225, p=0,025). Kronik hastaligi olan ve olmayan hasta
gruplari arasinda anksiyete ve depresyon diizeyleri bakimindan istatiksel olarak anlamli bir
farklilik saptanmamustir (sirastyla, p=0,122 ve p=0,668).

Sonug: Kronik hastaliklar, hastaligin siiresi ve ilag kullanimi anksiyete ve depresyon diizeyleri
ile iligkili bulunmazken kadin hastalarda anksiyete diizeyi daha yiiksek bulunmus ve ayrica
yasla depresyon diizeyleri arasinda da pozitif yonde anlaml bir korelasyon saptanmistir.
Ruhsal bozukluklar yasl hastalarda detayl bir sekilde incelenmesi gereken bir konudur. Yaslt
hastalarin ruhsal hastaliklar1 goz ardi edilmemeli ve klinisyenler tarafindan her zaman dikkate
alimmalidir.

Anahtar kelimeler: Yasli; depresyon; anksiyete; kronik hastalik.

135



Pusuroglu et al.

INTRODUCTION

The elderly population is increasing all over the world.
Along with the increasing elderly population, chronic
physical and mental diseases are also increasing. The
elderly may have more than one chronic physical illness.
Physical and social problems that occur with aging can
lead to psychosocial crises (1). 15% of the world's
population is elderly (2). With aging, the person's health
problems increase, social relations decrease, and therefore
the person may have mental illnesses. It is difficult for the
elderly to both cope with the diseases and maintain their
lives (3). Chronic diseases also increase the frequency of
psychiatric diseases such as depression and anxiety in
these patients. Depression and anxiety in the elderly can
often be overlooked. With the decrease in social life and
increase in life problems, a tendency to depression and
anxiety can be seen (4). However, in elderly patients, not
being able to recognize depression and anxiety or noticing
it late affects the treatment negatively (5). Clinicians need
to be more careful in the treatment of chronic diseases of
elderly individuals. Patients should be evaluated
psychiatrically, and if necessary, they should be referred to
a psychiatrist (6). Medical and family support are
important to maintain the required life quality.
Interdepartmental cooperation is required in terms of both
providing psychoeducation to this patient group and
treating psychiatric diseases (7). Anxiety and depressive
symptoms may occur during the course of chronic
physical illnesses. These symptoms, which are
sometimes not obvious, can often be overlooked and not
recognized. However, these symptoms may adversely
affect the treatment of chronic physical disease. Therefore,
early diagnosis and treatment of such symptoms will
positively affect the patient's life quality and reduce
hospitalizations (8). Many studies have investigated the
psychiatric symptoms of the elderly with chronic diseases.
However, the etiology, clinical appearance, and treatment
approaches of mental symptoms in elderly patients with
chronic physical disease have not been fully revealed.
Therefore, in this study, we aimed to contribute to the
existing literature by investigating the relationship
between the diagnosis of the disease, sociodemographic
characteristics, and anxiety and depressive symptom levels
in elderly patients with chronic physical diseases.

MATERIAL AND METHODS

The study was conducted with patients over the age of 65
who applied to the Internal Medicine Clinic between
March 2022 and June 2022. The sample size of the
research was calculated with G*Power v.3.1. It was
concluded that the total sample size should be 88 with 5%
type | error, 90% test power, and 0.7 effect size (9,10). 113
patients were included in the study, considering that there
may be missing data. However, 13 patients could not
complete the scales, so a total of 100 patients were
included in the study sample. First of all, the patients were
informed about the study, their consent was obtained, and
a voluntary consent form was signed. The patient group
was literate and had the academic capacity to fill in the
scales. Patients with a diagnosis of psychiatric illness and
using psychotropic drugs for the last 6 months, who did
not have enough education to understand the tests, who
had mental or social retardation, and who did not approve
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to participate in the study were not included in the study.
A sociodemographic data form prepared by the researchers
and the Hospital Anxiety and Depression Scale were
applied to the patients. Ethics committee approval of the
study was obtained (24.03.2022, 75). All practices in this
study were made in accordance with the ethical standards
of the institutional and/or national research committee and
the 1964 Declaration of Helsinki and its later amendments
or comparable ethical standards.

Sociodemographic Data Form

Basic sociodemographic and clinical data such as age,
gender, education, marital status, disease duration,
presence of chronic illness, and diagnosis were questioned.
It was prepared by the researchers for this study.

Hospital Anxiety and Depression Scale

This scale consists of 14 items, and is a reliable scale
measuring depression and anxiety levels, especially in
hospitalized patients. The scale was developed by
Zigmond in 1983 (11). Turkish validity and reliability of
the scale was conducted by Aydemir et al. (12). In the
validity and reliability analysis of the scale, the Cronbach
alpha value was found as 0.85 for the anxiety subscale and
0.77 for the depression subscale. The cut-off score for the
anxiety subscale was 10 and the cut-off score for the
depression subscale was 7. Even-numbered questions of
the scale show depression level, while odd-numbered
questions show anxiety level. High scores on the scale
are associated with increased levels of depression and
anxiety (13). It was found that the scale had acceptable
internal consistency and did not vary between genders in a
study conducted between the ages of 65 and 80 (14).
Statistical Analysis

IBM SPSS v.25 program was used in the statistical
analysis of the research data. Descriptive statistics were
presented as meantstandard deviation, median, 25"-75%
percentile, minimum, maximum, and percentage. The
conformity of the variables to the normal distribution was
examined using Kolmogorov-Smirnov test. Because of the
non-normal distribution of the data, The Mann-Whitney U
test was used between two independent groups, and
Spearman correlation was used to analyze the correlation.
The statistical significance level was accepted as 0.05.

RESULT

A hundred patients were included in the study. Of the
patients, 67 were female, 33 were male, the youngest was
65 years old, and the oldest was 89 years old. The mean
age was 72.3£6.3 years. While 82 of the patients were
primary school graduates, 11 were high school graduates,
and 7 were university graduates. In addition, 74 of them
were married, 3 of them were single, 20 of them were
widowed, and 3 of them were divorced. While 79 of the
patients had at least one chronic disease, 21 of them did
not have any chronic disease. 64 patients had hypertension,
23 patients had coronary artery disease, 6 patients had
chronic obstructive pulmonary disease, 28 patients had
diabetes mellitus, 12 patients had hypothyroidism, 19
patients had hypercholesterolemia, 2 patients had breast
cancer, 3 patients had osteoporosis, 1 patient had benign
prostate hypertrophy, 1 patient had chronic urticarial, and
1 patient had allergic rhinitis. The median duration of
chronic disease was 10 (range, 1-50) years. Of the patients,

136



Pusuroglu et al.

79 were using drugs. The total number of drugs taken in a
day was at least 1 and a maximum of 10, and the median
number of drugs used by the patients was 2.

When the relationship between the clinical characteristics
of the patients and their anxiety and depression level was
examined, a significant positive correlation was found
between age and depression level (r=0.225, p=0.025). No
significant correlation was found between the duration of
the chronic disease and the number of drugs used, and the
levels of anxiety and depression (Table 1).

While the depression level of the patients did not differ
significantly according to gender (p=0.065), anxiety level
were found to be significantly higher in female than in
male patients (p=0.032). When the patients were grouped
as having or not having a chronic disease, no statistically
significant difference was found between the groups with
or without the disease both in anxiety (p=0.122) and
depression (p=0.668) levels (Table 2).

Similarly, when chronic diseases were considered one by
one, no difference was found in anxiety and depression
levels according to the presence of each disease (Table 3).

DISCUSSION

In the present study, chronic diseases and clinical features
of patients over the age of 65, who constitute an important
patient group in terms of health services, were examined.
In the study, 79% of patients over 65 years of age who
applied to the outpatient clinic had at least one chronic
disease. The median number of drugs used by the patients
per day was 2, and the most common chronic disease was
hypertension with a rate of 64%. In the literature, the rates

Table 1. The correlation between clinical characteristics
of the patients and anxiety and depression levels

HADS-A HADS-D

rs p rs p
Age 0.098 0.334 0.225 0.025
Duration of disease 0.066 0.512 0.028 0.780
Number of used drugs 0.036 0.719 -0.051 0.611
Number of chronic diseases 0.050 0.620 0.036 0.720

HADS-A: hospital anxiety and depression scale-anxiety, HADS-D: hospital anxiety
and depression scale-depression, rs: Spearman's rho

Table 2. Comparison of anxiety and depression levels in
terms of gender and presence of chronic disease

Gender

Female (n=67) Male (n=33) P
HADS-A 7 (5) [0-18] 4 (6) [1-18] 0.032
HADS-D 5 (6) [0-16] 7 (6) [0-14] 0.065

Chronic Disease

Yes (n=79) No (n=21) P
HADS-A 7 (6) [0-18] 5 (6) [0-15] 0.122
HADS-D 7 (6) [0-16] 6 (7) [0-13] 0.668

HADS-A: hospital anxiety and depression scale-anxiety, HADS-D: hospital anxiety
and depression scale-depression, *: median (interquartile range) [minimum-maximum]
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of chronic diseases in patients over 65 years of age are
similar. In a study conducted by Discigil et al. (15) in
primary care, 82.2% of patients over the age of 65 were
found to have at least one chronic disease, and in accordance
with our study, the most common chronic disease in
patients was found to be hypertension with a rate of 55.6%.
In the study of Tagkin Sayir et al. (16), the most common
chronic disease was hypertension with a rate of 80%, and
91% of the patients in the study had been using drugs for
at least 3 months. In another study, the rate of chronic
disease in people over the age of 65 was 66.1% (17). In a
large sample study, the rate of polypharmacy in people
older than 60 years was 14.9% (18). In another study, 83%
of patients had one or more chronic diseases. 86% of the
patients used at least one drug related to their chronic
diseases (5). Chronic disease and excessive use of drugs,
which are frequently seen in the elderly population, can
cause mental illnesses. The most common psychiatric
disorders in elderly patients are depressive disorder and
dementia (19). However, anxiety disorders are also
common in elderly patients and cause health problems in
the elderly population (20). Health problems of elderly
patients increase with the presence of mental illness in old
age. These patients need more medical support (21). In a
meta-analysis, the most common mental disorder in
elderly patients was found to be a major depressive
disorder (22). However, in another study, it was found that

Table 3. Comparison of anxiety and depression levels of
the patients according to the chronic diseases

HT +(n=64)  HT - (n=36)
HADS-A 7 (5) [1-18] 6 (6) [0-18] 0.097
HADS-D 7 (6) [0-16] 6 (7) [0-14] 0.347
CAD + (n=23) CAD - (n=77)
HADS-A 7 (7) [0-18] 7 (6) [0-15] 0.696
HADS-D 6 (6) [0-13] 7 (6) [0-16] 0.506
COPD + (n=6) COPD - (n=94)
HADS-A 5 (7) [2-12] 7 (6) [0-18] 0.590
HADS-D 35(7.75)[0-10]  6.5(6)[0-16]  0.210
DM+ (n=28) DM - (n=72)
HADS-A 7(5.75)[1-18] 7 (6) [0-18] 0.700
HADS-D 6.5 (5) [0-14] 6 (6) [0-16] 0.823
HTr+(n=12)  HTr - (n=88)
HADS-A 7(9.25)[1-17] 7 (6) [0-18] 0.655
HADS-D 8 (8.5) [1-14] 6 (6) [0-16] 0.987
HC+(n=19)  HC - (n=81)
HADS-A 3 (7) [1-14] 6 (7) [0-12] 0.259
HADS-D 7 (5) [0-18] 7 (6) [0-16] 0.508

HADS-A: hospital anxiety and depression scale-anxiety, HADS-D: hospital anxiety and
depression scale-depression, HT: hypertension, CAD: coronary artery disease, COPD:
chronic obstructive pulmonary disease, DM: diabetes mellitus, HTr: Hypothyroidism,
HC: hypercholesterolemia, *: median (interquartile range) [minimum-maximum]
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anxiety disorder was most common in the elderly and its
incidence was 38.2%. In the same study, the rate of
depression was 21.7%, and the frequency of co-occurrence
of depression and anxiety was 21.1% (23). In another
meta-analysis conducted on the elderly population, the
incidence of anxiety disorder was 11% (24). In the present
study, the relationship between the anxiety and depression
levels of the elderly population and clinical features was
examined. Accordingly, depression levels increased with
age in the patient group, but no relationship was found
between age and anxiety levels. In addition, a positive and
significant relationship was found between age and
depression levels in the patient group, but no relationship
was found between age and anxiety levels. In a study by
Hacthasanoglu et al., in which they investigated the
relationship of chronic diseases with clinical features in
primary care, a significant positive correlation was found
between age and depression and anxiety levels in patients
with chronic diseases. However, the sample of this study
consisted of not only patients over 65 years of age (25).
There are also results in the literature that are inconsistent
with our study. In a study by Giordana et al., it was found
that the frequency of anxiety disorder decreased with age
(26). Similarly, the 12-month prevalence rates of anxiety
disorders were examined in a multicenter and large-scale
study. The prevalence of anxiety disorders in the elderly
population was found to be 17.2%. In our study, women's
anxiety levels were found to be higher than men, but no
relationship was found between age and anxiety levels.
One study found that the prevalence of any anxiety
disorder was 40% to 47% more common in adults aged 75-
84 compared to those aged 65-74. In another study, the
prevalence of any anxiety disorder was 40% to 47% in
adults aged 75-84 years. This rate was higher than the
elderly in the 65-74 age range. That is, the frequency of
anxiety increases with age (27). In the literature, there are
data about the relationship between anxiety and depression
levels and age. In our study, a positive and significant
relationship was found between age and depression levels.
Another finding in our study is that anxiety disorder levels
in women were significantly higher than in men. There
was no difference between genders in depression levels.
However, in a study in the literature, depression levels
were found to be higher in women over 65 years of age
than in men (5). Likewise, in another study by
Hacihasanoglu et al. (28), depression levels were found to
be higher in women over 65 years of age. In a study by
Silva et al. (29), depression in the elderly was found to be
higher in women. In our study, no relationship was found
between the presence of chronic disease and depression
and anxiety levels in patients. Likewise, no relationship
was found between the type of chronic disease, the
duration of the disease, or the use of medication with
anxiety and depression levels. In the literature, there are
data on the relationship between chronic diseases and
depression and anxiety levels in elderly patients, indicating
that chronic diseases increase the level of anxiety and
depression in general. However, in some studies, similar
to the present study, no relationship was found between
chronic diseases and anxiety and depression levels. Studies
conducted on this subject also show that depression levels
increase in the presence of chronic diseases. In a study by
Bingo6l et al. (5), patients with chronic diseases and regular
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drug use were found to have higher depression levels. In a
study conducted by Dis¢igil et al. (15) in primary care,
depression rates increased as the number of chronic
diseases increased, and if the patient had 2 or more chronic
diseases, then depression rates increased 6.2 times. In a
study by Sanal Karahan et al. (30), the anxiety levels of
patients over the age of 65 with chronic disease were found
to be higher than those without chronic disease. A positive
correlation was found between the number of drugs used
and the number of chronic diseases and anxiety levels in
the patient group in the study. In a similar study, the rates
of depression were found to be higher in the elderly with
chronic diseases (31,32). In a study by Chen et al. (17), it
was found that the presence of 2 or more chronic diseases
was positively associated with anxiety and depression
levels. Consistent with our study, no relationship was
found between depression and chronic illness in a study by
Saltan A. (33). Likewise, in the study of Altay et al. (34),
the presence of chronic disease and drug use were not
found to be associated with the level of depression. There
are different results on this subject in the literature. Studies
examining the relationship between chronic disease and
depression and anxiety levels in elderly patients are
needed. Elderly patients may not be able to describe their
complaints well. Although there are studies in the literature
that have reached similar results to the present study, it is
thought that the presence of a chronic illness for a long
time may increase the level of mental disorders such as
anxiety disorder and depressive disorder. However, more
research is needed on this subject, especially on anxiety
disorders.

Depression is one of the important problems of old age.
The presence of chronic diseases and the effect of daily
living activities related to these diseases can increase the
depression levels of patients. In elderly patients,
depression can also be seen in somatic symptoms as well
as core symptoms of depression such as not being able to
enjoy life. In this case, depression can sometimes be
overlooked (35). Likewise, anxiety disorders are also
observed in old age. The incidence of anxiety disorder due
to medical diseases is also increasing in elderly patients.
Sometimes it can be difficult to diagnose anxiety disorder
due to the complexity of symptoms in patients (36). In
addition, anxiety can be overlooked in elderly patients
because it is often observed together with depression. In
addition, the symptoms of mental disorders can be
considered as normal signs of old age depending on
chronic diseases. Therefore, it is difficult to diagnose
anxiety disorder in elderly patients (37). Chronic diseases,
socioeconomic factors, and stressful life events may
increase the frequency of anxiety disorders in elderly
patients (38).

The limitations of this study are that it is a single-center
study, and the findings cannot be generalized to all
individuals over the age of 65. Although the patients are
the ones who come to the regular outpatient clinic controls,
the fact that the compliance of the patients to the treatment
has not been evaluated is another limitation of the study.

CONCLUSION

As aresult, life expectancy is increasing all over the world.
In this case, the health problems of old age are increasing.
Mental disorders are a subject that needs to be examined
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in detail in elderly patients. Difficulties in diagnosing
patients, treatment processes, and social and family
support are very important. The mental illnesses of elderly
patients should not be ignored and should always be
considered by clinicians. The importance of health data of
the elderly patient population is increasing day by day.
More research is needed on this subject.
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ABSTRACT

Aim: Oxidative stress caused by hyperglycemia, which is the most important complication of
diabetes mellitus, causes liver damage. Hydroxytyrosol is a polyphenolic compound abundant
in olive oil that protects the liver against oxidative damage. Peroxiredoxin 6 (Prdx6) is an
anti-oxidative enzyme known to exist in the liver. The aim of this study was to investigate the
effect of hydroxytyrosol on Prdx6 expression in diabetes-induced liver injury.

Material and Methods: Male Wistar rats were grouped into four as the control group (n=10),
hydroxytyrosol group (n=10), streptozotocin group (n=10), and hydroxytyrosol+streptozotocin
group (n=10). Blood glucose levels of the animals were measured after streptozotocin injection
and at the end of the experiment. The general structure of the liver was examined with a
hematoxylin-eosin  stain. Prdx6 protein expression was determined with an
immunohistochemical method.

Results: In the streptozotocin+hydroxytyrosol group, blood glucose level was found to be
lower when compared with the streptozotocin group (p<0.001), and histopathological findings
in hepatocytes were found to decrease. Prdx6 expression was found to be similar in the control
and hydroxytyrosol groups (p=0.590). However, it was found to be higher in streptozotocin
and streptozotocin+hydroxytyrosol groups (p<0.001). Prdx6 expression of the
streptozotocin+hydroxytyrosol group was found lower than the streptozotocin group (p<0.001).
Conclusion: Hydroxytyrosol, the anti-oxidative activity of which has been proven in many
studies, was found to relieve blood glucose levels in diabetic rats, cause histopathological
changes in hepatocytes, and decrease anti-oxidative Prdx6 expression. This decrease suggested
that instead of inhibiting Prdx6, hydroxytyrosol reduced oxidative stress irrespective of Prdx6.
Keywords: Diabetes mellitus; liver; hydroxytyrosol; Prdx6; streptozotocin.

0z

Amag: Diabetes mellitusun en 6nemli komplikasyonu olan hipergliseminin sebep oldugu
oksidatif stres, karaciger hasarina neden olmaktadir. Hidroksitirosol, zeytinyaginda bol
miktarda bulunan ve karacigeri oksidatif hasara karsi da koruyan polifenolik bir bilesiktir.
Peroksiredoksin 6 (Prdx6), karacigerde varligi bilinen bir anti-oksidatif enzimdir. Bu
caligmanin amaci, hidroksitirozoliin diyabete bagli karaciger hasarindaki koruyucu roliinde
Prdx6 ekspresyonunun etkisini arastirmakti.

Gereg ve Yontemler: Erkek Wistar ratlar kontrol grubu (n=10), hidroksitirozol grubu (n=10),
streptozotosin grubu (n=10) ve hidroksitirozol+streptozotosin grubu (n=10) olmak iizere dort
gruba boliindii. Hayvanlarin kan glukoz seviyesi streptozotosin enjeksiyonu sonrasinda ve
deney sonunda da olgiildii. Karacigerin genel yapisi ise hematoksilen-eozin boyasiyla
incelendi. Prdx6 proteinin ekspresyonu immunohistokimya yontemi ile belirlendi.

Bulgular: Streptozotosin+hidroksitirozol grubunda kan glukoz seviyesi streptozotosin grubu
ile kiyaslandiginda daha diisiik olarak bulundu (p<0,001) ve hepatositlerdeki histopatolojik
bulgularda ise azalma oldugu saptandi. Prdx6 ekspresyonu kontrol ve hidroksitirozol gruplarinda
benzer olarak bulundu (p=0,590). Ancak streptozotosin ve streptozotosin+hidroksitirozol
gruplarinda onlardan daha yiiksek oldugu saptandi (p<0,001). Streptozotosin+hidroksitirozol
grubu Prdx6 ekspresyonu streptozotosin grubuna gore daha diisiik olarak bulundu (p<0,001).
Sonug: Birgok caligmada antioksidatif etkinligi kanitlanmis olan hidroksitirozol diyabetik
ratlarda kan glukoz seviyesini diisiirdiigti, hepatositlerdeki histopatolojik degisikliklere neden
oldugu ve antioksidatif Prdx6 ekspresyonunu azalttigi bulunmustur. Bu azalma bize,
hidroksitirozoliin dogrudan Prdx6’y1 inhibe etmesinden ziyade, Prdx6’dan bagimsiz bir
sekilde oksidatif stresi azaltmasina bagli olarak gergeklesiyor olabilecegini diigiindiirdii.
Anahtar kelimeler: Diyabetes mellitus; karaciger; hidroksitirozol; Prdx6; streptozotosin.
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INTRODUCTION

Diabetes mellitus (DM) is widely observed in the world.
In addition, DM is a complex metabolic disease (1-3). DM
is characterized by hyperglycemia. This is due to a lack of
insulin secretion or insulin resistance (3). It is thought that
approximately 220 million people in the world have DM.
World Health Organization (WHQ) predicts that if no
solution is found for the treatment of this disease, the number
of patients will double by 2030 (4). Both environmental
and genetic factors support the occurrence of DM. The
most striking main symptom of DM is hyperglycemia (5).
Uncontrolled hyperglycemia in DM causes excessive free
radical formation, which in turn causes oxidative stress by
disrupting the oxidant-antioxidant balance (6).
Deterioration in carbohydrate, protein, lipid, and nucleic
acid metabolism caused by increased free radicals causes
oxidative stress and inflammation. Oxidative stress and
inflammation cause hepatopathy in the liver and damage
to different organs (7). The liver is an organ with intense
free radical reactions. Therefore, oxidative stress markers
are quite high in the liver in the early stages of diabetes (3).
The oxidative stress-induced liver injury affects insulin
binding to the insulin receptor on the liver cell surface and
insulin signaling (8). While this situation affects glucose
and lipid balance negatively, it may also cause a large
number of metabolic disorders (4). Insulin resistance in
DM also causes the accumulation of free fatty acids, which
is associated with steatosis, inflammatory steatohepatitis,
cirrhosis, and liver failure (9). DM has also been associated
with many diseases such as liver enzyme disorders,
cirrhosis, non-alcoholic liver disease, and acute liver
failure. Moreover, death due to diabetic liver disease is
also remarkable (10).

Peroxiredoxins (Prdxs) are multifunctional enzymes. This
enzyme family is found in many organisms. They have
important roles in protecting cells against oxidative
damage (11). The Prdxs family consists of six antioxidant
enzymes. Prdx6 is the last member of this family (12).
Prdx6 differs from other family members in that it has one
conserved cysteine residue and has the ability to bind and
reduce phospholipid hydroperoxides (13). While Prdx6 is
widely expressed in all tissues, it is expressed in higher
levels in the liver, pancreas, and kidney (14). Since the
liver is a detoxifying organ and neutralizes circulating
oxidants, higher expression of Prdx6 is observed in
hepatocytes (15). Prdx6 has antioxidant protective
properties against reactive oxygen species (ROS) in liver
tissue (14). Prdx6 inhibits the oxidative damage caused by
ischemia-reperfusion, hypoxia, and a high-fat diet in the
liver (16-18).

Hydroxytyrosol (HT) is the most active biological extract
found in olives and olive oil. HT has both in vivo and in
vitro antioxidant, anti-inflammatory, and neuroprotective
effects (19,20). HT shows its anti-inflammatory effects by
inhibiting the expression of inflammatory cytokines (21)
and MMP9 and COX2 in active monocytes (22). HT,
which is a powerful scavenger against free radical
species, has a protective effect from oxidative stress (20).
HT has protective effects also on the liver (23). HT shows
anti-fibrotic and anti-inflammatory effects by regulating
oxidative stress in the liver (24). HT has also been shown
to have a protective effect against liver damage (25).
Another study has shown a combined HT and Vitamin E
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application to reduce fibrosis associated with non-alcoholic
fatty liver disease (26).

When the aforementioned studies are examined, it can be
seen that HT and Prdx6 are important in protecting the
liver from oxidative damage. However, HT's effects on
Prdx6 expression in liver damage due to oxidative stress
caused by diabetes are not known. In this study, we
investigated the effects of HT, which is known to have
antioxidant and anti-inflammatory effects in olive and
olive oil, on the expression of Prdx6, which is an
antioxidant enzyme in diabetes-induced liver damage, in
the diabetic rat model.

MATERIAL AND METHODS

Animals and Chemicals

Forty male Wistar rats with a weight of 250-300 gr were
used in the study. The animals were housed at a room
temperature of 24+2 °C and a humidity of 50+5 % in 12-hour
light:12-hour dark periods. The animals were provided
with food and water ad libitum. Four groups were formed.
These were control (only sterile distilled water injection),
HT, streptozotocin (STZ), and STZ+HT. Before starting
the study, the animals were included by looking at their
blood glucose levels. 55 mg/kg STZ (Sigma, S0130) was
dissolved in sterile distilled water and administered
intraperitoneally as a single dose to STZ and STZ+HT
group animals. The blood glucose levels of animals were
measured 48 hours after the injection. Those with a blood
glucose level of >250 mg/dL were considered diabetic.
Next, 30 days 10 mg/kg HT (Sigma/Cayman-70604) was
administered intraperitoneally to HT and STZ+HT groups.
Blood glucose levels were measured from tail blood on
days 3 and 30 after the STZ injection. At the end of the
experiment, the animals were sacrificed and their liver
tissues were removed.

Tissue Preparation

In all groups, after liver tissues were removed, they were
fixated in 4% formaldehyde for 24 hours for
immunohistochemistry. They were then dehydrated with
ethyl alcohol series of 70%, 80%, and 90%, respectively.
Next, they were cleared with xylene and blocked by
embedding in paraffin.

Morphological Evaluation

4 pum thick sections were taken on a normal slide from the
paraffin blocks of each group. After they were
deparaffinized and rehydrated, the slides were stained with
hematoxylin and eosin. The slides were subsequently
followed back and covered with entellan. The hematoxylin
and eosin-stained slides were evaluated
histopathologically.

Immunohistochemistry

Sections of 4 pm thickness from paraffin blocks were
taken on positively charged slides. The sections were
deparaffinized in xylene and rehydrated by keeping them
in decreasing-grade alcohols. Sections were boiled in
citrate buffer (pH 6.0) in a 750-watt microwave oven for
7 minutes. It was then cooled to room temperature.
Sections were washed 3 times for 5 minutes (3x5") with
phosphate-buffered saline (PBS). Endogenous peroxidase
activity was blocked with 3% hydrogen peroxide and
washed 3x5" with PBS. Sections were blocked with UltraV
block (Thermo Scientific™ TL-125-UB) for 7 min at room
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temperature in a humidified chamber. They were then
incubated with the Prdx6 primary antibody (1:300 dilution,
Abcam; ab73350, Rabbit) at +4 °C overnight. The next
day, the sections were washed 3x5' with PBS. It was
incubated with biotinylated secondary antibody (Thermo
Scientific™ TL-125-PB) for 60 min at room temperature
and washed 3x5' with PBS. It was then incubated with
streptavidin (Thermo Scientific™ TL-125-PH) for 15
minutes at room temperature. Sections were washed 3x5'
with  PBS. Immunoreactivity was developed with
diaminobenzidine (DAB). Slides were counterstained with
hematoxylin, traced back, and sealed with entellan.
Immunohistochemistry and hematoxylin and eosin-stained
sections were photographed under an Olympus Cx41l
microscope with an AxioCam Zeiss digital camera. After
10 photos at 400X magnification were taken from each of
the immunostaining slides, the intensity of the
immunostaining was quantitatively analyzed using ImageJ
software (http://imagej.nih.gov/ij/).

Statistical Analysis

All data were analyzed with GraphPad Prism 9 (GraphPad
Software) in terms of statistical significance. After the
normality of data obtained with ImageJ was evaluated with
the Shapiro-Wilk test, descriptive statistics were expressed
as meanzstandard deviation. Data were analyzed with
One-way ANOVA followed by the Holm-Sidak method
for multiple comparisons. Blood glucose levels were
analyzed by two-way repeated measures ANOVA with
applied Tukey’s multiple comparisons tests. A p value of
<0.05 was considered statistically significant.

RESULTS

Blood Glucose Results

In the study, blood glucose levels of day 3 and 30
measurements were similar in the control and HT groups
which were not given STZ injection (p=0.757, p=0.902,
respectively, Table 1, Figure 1). In STZ and STZ+HT
groups, blood glucose levels were significantly increased
when compared with control and HT groups in day 3 and
30 measurements (p<0.001, Table 1, Figure 1). No
statistically significant difference was found between
groups on day 3 blood glucose measurements in STZ and
STZ+HT groups (p=0.999, Table 1, Figure 1). However,
in day 30 measurements, the STZ+HT group’s blood
glucose level was significantly lower when compared with
the STZ group (p=0.015, Figure 1). On day 30 STZ
group’s blood glucose level increased compared to the day
3 STZ group’s blood glucose level (p<0.001, Figure 1).
However, the blood glucose levels of the day 3 and day 30
STZ+HT groups were similar (p>0.999, Figure 1).
Morphological Evaluation Results

The histological structure of the cells in the control and HT
groups was normal (Figure 2a-d). In the STZ group, it was
found that the intensity of eosinophilic staining decreased
in the cytoplasm of hepatocytes and the microvesicular
white areas were found to increase (Figure 2e,f). There
were no histopathologic findings in hepatocytes and other
cells in the STZ+HT group (Figure 2g,h).
Immunochemistry Results

Prdx6 immunohistochemical staining was both
cytoplasmic and nuclear. Expression of Prdx6 in the liver
was remarkable mostly in the cytoplasm and nuclei of
hepatocyte cells. Prdx6 expression of control and HT
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groups was similar (p=0.590, Table 1, Figure 3A-3B). In
control and HT groups, nuclear expression was higher than
cytoplasmic expression (Figure 3A-a,c). However,
cytoplasmic expression was higher in the hepatocytes
lining the central vein. Cellular distribution of control and

800-
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Figure 1. Blood glucose levels on days 3 and 30
HT: hydroxytyrosol, STZ: streptozotocin, statistical significance (p<0.05) compared
with & control, ®: HT, and © STZ, and *: between the day 3 and 30 STZ groups

Hematoxylen - Eosin

Control B 87

evaluation of the liver by hematoxylin & eosin staining

HT: hydroxytyrosol, STZ: streptozotocin, black arrowhead: hepatocyte cells. a, c, e,
and g photos were magnified at 400X; while b, d, f, and h were magnified at 1500X
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Table 1. Comparison of the blood glucose and Prdx6 measurements between groups

Control HT STZ STZ+HT p
Prdx6 4.858+0.414 4.753+0.507 7.125+0.518* 6.22240.444%# <0.001
Blood glucose
Day 3 114.8+16.18 142.8+43.36 429.0+58.75* 428.8+20.97* <0.001
Day 30 119.64+37.72 100.2+19.31 566.0+29.36* 419.8488.11*# <0.001
General 117.2424.47 121.54+38.80 497.5+84 44%* 424.3+£60.57* <0.001

Prdx6: peroxiredoxin 6, HT: hydroxytyrosol, STZ: streptozotocin, statistical significance (p<0.05) compared with *control and HT, and #STZ.

HT groups Prdx6 expression was positive in hepatocyte
cells and negative in Kupffer cells. While the expression
of endothelial and bile duct cells was very intensely
positive in the control group, it was intensely positive in
the HT group (Table 2, Figure 3A-a,c). Prdx6 expression
of STZ and STZ+HT groups was higher than the control
and HT groups (p<0.001, Table 1, Figure 3A-3B). The
expression pattern of STZ and STZ+HT groups was both
cytoplasmic and nuclear (Figure 3A-e,g). In the STZ
group, nuclear and cytoplasmic staining was more intense
than in the other groups. In addition, the cytoplasmic Prdx6
expression around the central vein was more intense when
compared with the control and HT group (Figure 3A-e). In
the STZ group, the cellular distribution of Prdx6 was very
intensely positive in hepatocyte cells, and weakly positive
in endothelial and bile duct cells, while it was negative in
Kupffer cells (Table 2, Figure 3A-¢). It was noteworthy
that Prdx6 expression was decreased in the STZ+HT group
when compared with the STZ group (p<0.001, Table 1,
Figure 3A-3B). The cytoplasmic staining pattern of this
group was decreased (Figure 3A-g). In addition,
cytoplasmic staining of Prdx6 around the central vein was
the most intense in this group (Figure 3A-g). In the
STZ+HT group, the cellular distribution of Prdx6 was
intensely positive in hepatocyte and endothelial cells, and
positive in bile duct cells, while it was negative in Kupffer
cells (Table 2, Figure 3A-g).

DISCUSSION

Diabetes mellitus is a metabolic disease characterized by
hyperglycemia that occurs when the body cannot produce
or use enough insulin (27). Hyperglycemia, which occurs
as a result of diabetes, causes damage due to oxidative
stress in many organs including the liver (7). HT is a
polyphenolic compound that is abundant in olive and olive
oil and which plays a protective role in the liver (23). In
diabetic animals which were administered HT, a decrease
was observed in blood glucose levels and
histopathological findings in the cytoplasm of hepatocytes

Table 2. Semi-quantitative distribution of Prdx6 labeling

Cells Control HT STZ STZ+HT
Hepatocyte cells + + +++ ++
Endothelial cells + +++ (+) ++
Bile duct cells ++ ++ *+) +

Kupffer cells - - - -

Prdx6: peroxiredoxin 6, HT: hydroxytyrosol, STZ: streptozotocin, label 0: negative;
(+): weak positive; +: positive; ++: dense positive; +++: very dense positive
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were found to be relieved. This shows that HT can have a
protective role against liver damage due to diabetes.

When previously conducted studies are examined, it can
be seen that HT and Prdx6 have been shown to have a role
in protecting the liver against oxidative stress (14,24).
Reactive oxygen species have an important role in the
pathogenesis of liver diseases (28). After all, the liver is
one of the important organs affected by reactive oxygen
species. Therefore, it is very sensitive against the effects of
oxidative damage caused by hyperglycemia (29). Prdx6
expression is high in hepatocytes which have a role in

Negative Control
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sTZ
STZ+HT ;i
B 8- ab
2
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£ 7 abc
‘T 7]
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o'w 61
c e
28
£ S 5
4 L] T L] T
Control HT STZ STZ+HT

Figure 3. A. Representative micrographs of
immunohistochemical analysis of Prdx6, B. Quantitative

analysis graph of immunohistochemical staining intensity
Prdx6: peroxiredoxin 6, HT: hydroxytyrosol, STZ: streptozotocin, thick short
arrow: central vein, arrowhead: hepatocyte cells, arrow: Kupffer cells, double
arrow: endothelial cells, triple arrow: bile duct cells, statistical significance (p<0.05)
compared with 2 control, ®: HT, and ®: STZ. a, ¢, e, g, n1, n2, n3, and n4 photos
were magnified at 400X, while b, d, f, and h were magnified at 1500X
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detoxification and inhibiting oxidants in the blood (15). Prdx6
also protects the liver from reactive oxygen species (14).
Similarly, HT shows anti-fibrotic and anti-inflammatory
effects by balancing oxidative balance in the liver (24).
Prdx6 is protective against ischemia-reperfusion, hypoxia,
and damage due to oxidative stress triggered by a high-fat
diet (16-18). Prdx6 also supports fatty acid oxidation in
rats fed with a high-fat diet (30). These studies show that
HT and Prdx6 protect the liver against oxidative damage
caused by oxidative stress. The reason why there were no
differences in Prdx6 expression between control and HT
groups in the present study may be the fact that since the
absence of diabetes-induced hyperglycemia is not
considered a deterioration in oxidant-antioxidant balance,
this may not affect Prdx6 expression. In addition, the fact
that HT did not change Prdx6 expression in the HT group
when compared with the control suggested HT may not
have any inhibiting or stimulating effect on Prdx6
expression in the liver. However, in the STZ group, as a
result of increased oxidative stress due to hyperglycemia,
the expression of Prdx6, which is an important antioxidant
enzyme, may have increased significantly. The result that
Prdx6 expression decreased when HT was administered in
the STZ+HT group was also interesting. The reason for
this decrease may be due to the fact that HT reduces
oxidative  stress caused by  diabetes-induced
hyperglycemia irrespective of Prdx6. We thought that
Prdx6 expression, which increased as a result of oxidative
stress due to STZ-induced diabetes, may have decreased in
parallel with the decrease in oxidative stress with the
administration of HT. As a result, HT, which is an
important protector of the liver against oxidants, may not
be able to reduce or eliminate the oxidative stress in the
liver caused by diabetes-related hyperglycemia through
the Prdx6 enzyme. While HT regulates the oxidative
balance in the liver, Prdx6 expression in liver cells may be
decreased due to the decrease in oxidative stress.

CONCLUSION

HT can reduce blood glucose and improve
histopathological findings by reducing oxidative stress due
to hyperglycemia through an anti-oxidative pathway or
pathways in diabetic rats. However, the decrease of Prdx6
after HT administration to diabetic animals suggested that
HT might suppress oxidative stress by using other anti-
oxidative pathways in liver cells rather than this pathway.
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ABSTRACT

Aim: Migraine is a neurological disorder characterized by recurring and often severe
headaches. The aim of this study was to evaluate the effectiveness of coenzyme Q10 (CoQ10)
in episodic migraine prophylaxis.

Material and Methods: In a prospective follow-up study, 80 patients with episodic migraine
were enrolled according to the International Classification of Headache Disorders 3 edition
and divided into two groups. One group consisted of 40 patients who received CoQ10 oral 200
mg twice daily as monotherapy for three months, while the other group consisted of 40 patients
who received CoQ10 as an adjunct therapy in combination with other prophylactic
antimigraine drugs. The Migraine Disability Assessment (MIDAS) questionnaire was
administered to both groups before and after three months of therapy. Throughout the three-
month therapy period, patients recorded daily symptoms, allowing for observation of changes
in symptom severity, number, and duration of attacks from baseline.

Results: Both groups that received CoQ10 supplementation exhibited positive responses. The
group receiving adjunct therapy showed a statistically more significant reduction in the
MIDAS (p<0.001), duration (p<0.001), and frequency (p<0.001) of attacks compared to the
monotherapy group. Vomiting (p<0.001) in the adjunct therapy group completely disappeared
and sound sensitivity (p=0.002) showed a dramatic response to treatment.

Conclusion: CoQ10 appears to have more beneficial effects as an adjunct than monotherapy
in reducing the duration, frequency, and presenting symptoms such as nausea, vomiting, and
light sensitivity, in addition to sound sensitivity that responded only to adjunct therapy than
monotherapy among Iraqgi patients with episodic migraine.

Keywords: Migraine disorders; coenzyme Q10; prophylaxis.

0z

Amag: Migren, tekrarlayan ve siklikla siddetli bas agrilariyla karakterize bir norolojik
hastaliktir. Bu ¢alismanin amaci, epizodik migren profilaksisinde koenzim Q10'un (CoQ10)
etkinligini degerlendirmektir.

Gere¢ ve Yontemler: Prospektif bir takip calismasinda, epizodik migreni olan 80 hasta
Basagris1 Bozukluklarinin Uluslararas: Siniflamasi 3. basimina gore ¢alismaya dahil edildi ve
iki gruba ayrildi. Bir grup, ii¢ ay boyunca monoterapi olarak giinde iki kez oral 200 mg CoQ10
alan 40 hastadan olusurken, diger grup ise diger profilaktik antimigren ilaglarla birlikte
yardimci tedavi olarak CoQ10 alan 40 hastadan olusuyordu. Her iki gruba da tedaviden 6nce
ve li¢ aylik tedaviden sonra Migren Dizabilite Degerlendirme (Migraine Disability
Assessment, MIDAS) anketi uygulandi. Ug aylik tedavi periyodu boyunca, hastalarin giinliik
semptomlar1 kaydetmesiyle, baslangigtan itibaren semptom siddeti, atak sayisi ve siiresindeki
degisikliklerin gozlemlenmesine olanak saglandi.

Bulgular: CoQ10 takviyesi alan her iki grup da olumlu yanitlar gosterdi. Ek tedavi alan grup,
monoterapi grubuna gore MIDASta (p<0,001), atak siiresi (p<0,001) ve sikliginda (p<0,001)
istatistiksel olarak daha belirgin bir azalma gosterdi. Ek tedavi grubunda kusma (p<0,001)
tamamen kayboldu ve ses duyarliligi (p=0,002) tedaviye dramatik bir yanit gosterdi.

Sonu¢: CoQ10 Irakli epizodik migren hastalarinda monoterapiye gore sadece yardimci
tedaviye yanit veren ses duyarliligina ek olarak siireyi, siklig1 ve bulanti, kusma ve 1518a
duyarlilik gibi semptomlarin ortaya ¢ikisini azaltmada yardimer olarak monoterapiden daha
yararli etkilere sahip gibi goriinmektedir.

Anahtar kelimeler: Migren bozukluklari; koenzim Q10; profilaksi.
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INTRODUCTION

Migraine is a chronic disorder characterized by recurrent
and often severe headaches, commonly accompanied by
symptoms such as nausea, vomiting, and sensitivity to
light and sound (1). Migraine stands as a prevalent
neurological condition on a global scale, impacting a
staggering number of individuals surpassing 1 billion. Its
prevalence is estimated at around 10%, with 6% affecting
males and 14% impacting females. However, the
occurrence of migraines varies across different regions,
with higher rates observed in Europe at 15% and North
America at 13%, while relatively lower rates are found in
Asia at 9% and Africa at 5% (2). The primary goal of
migraine treatment is to reduce the frequency and intensity
of migraine attacks, and while there are several
medications available, only a few of them act as
preventive measures. There is substantial evidence that
supports the positive impacts of Coenzyme Q10 (CoQ10)
and L-carnitine supplements in reducing lactate levels in
the bloodstream and alleviating symptoms associated with
migraines (3).

Moreover, it has been hypothesized that inhibiting cortical
spreading and the subsequent accumulation of MMP-9, a
protein involved in the breakdown of the blood-brain
barrier, could contribute to nerve inflammation and the
worsening of migraines (4). The disruptions in the brain's
energy demand and/or production observed in migraines
are likely significant enough to induce oxidative stress (5).
While limited clinical trials have been conducted, some
have shown the potential of CoQ10 as a prophylactic
treatment for migraines (6,7). Micronutrients like
magnesium, vitamin B2, and CoQ10 have received
significant attention for their potential in managing
migraines (8). However, studies specifically investigating
the effectiveness of CoQ10 as monotherapy versus
adjunct therapy with other drugs are lacking.

Therefore, the aim of this study was to investigate the
effectiveness of CoQ10 in migraine prophylaxis and its
impact on reducing the frequency and severity of migraine
attacks.

MATERIAL AND METHODS

A prospective follow-up study, from January 2021 to
January 2022, was conducted in the outpatient neurology
clinic of the Azadi Teaching Hospital in Kirkuk. Informed
oral consent was obtained from all patients. The study
focused on 80 patients diagnosed with episodic migraine,
who were divided into two groups. One group comprised
40 patients who received CoQ10 oral 200 mg twice daily
as monotherapy for three months. The other group
consisted of 40 patients who received the same dose as
adjunct therapy alongside other prophylactic antimigraine
drugs.

The dose adjustment plan for CoQ10 supplementation was
based on a review article (9) that synthesized findings from
six relevant studies investigating the use of CoQ10 in
various doses ranging from 30 mg to 800 mg daily. The
review article provided a comprehensive analysis of the
dose-response relationship and efficacy of CoQ10
supplementation in similar populations.

Considering the range of doses examined in the reviewed
studies, we selected a daily dose of 400 mg of CoQ10 as
the appropriate dosage for our study. This dose was
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determined based on the reported efficacy and safety
profile in previous literature, aiming to provide a sufficient
therapeutic effect while minimizing the potential for
adverse effects.

The diagnosis and classification of migraine patients in the
study were based on the International Classification of
Headache Disorders 3" edition (ICHD-3). Prior to and
following the three-month therapy period, the Migraine
Disability Assessment (MIDAS) questionnaire was
conducted in both groups. Over the course of the three
months, daily monitoring and recording of changes in
mean duration, number of migraine attacks per day,
severity, and accompanying symptoms such as nausea,
vomiting, vertigo, and light and sound sensitivity took
place. The study excluded participants who met any of the
following criteria: pregnancy, breastfeeding, other types of
headaches apart from episodic migraine, smoking, history
of brain injury in the last two years, history of allergies,
stroke, inflammation, autoimmune diseases, other chronic
diseases such as cardiovascular diseases, diabetes,
rheumatoid arthritis, digestive disorders, or neurological
diseases, history of antioxidant supplements in the last
three months, history of contraceptives, non-steroidal
inflammatory drugs, corticosteroids, history of alcohol
consumption, change in the dose or type of regular drugs,
or evidence of incompatibility with supplement intake.
This study was approved by the clinical research ethics
committee of the University of Kirkuk - College of
Medicine (date: 15.11.2022, number: 19).

Statistical Analysis

Data entry and analysis were performed using IBM SPSS
Statistics v.26 (Statistical Package for Social Sciences,
IBM Inc., Chicago, USA) software. Descriptive statistics
included frequency and percentage for categorical data,
while mean and standard deviation were calculated for
continuous data. Normality assumptions were assessed
using the Kolmogorov-Smirnov test, and skewness values.
Categorical variables were compared using the Chi-square
test, or Fisher’s exact test for small frequency cells. For
quantitative  parameters, independent t-tests were
employed to compare the means, and Mann-Whitney U
tests were used to compare the number and duration of
migraine attacks between both studied groups. Statistical
significance was set at a p-value of less than 0.05.

RESULTS

The analysis involved 80 patients, with an average age of
30.49+£8.06 (range, 15-45) years. The majority of the
patients were female (n=57, 71.3%). There were no
statistically significant differences in sex (p=0.083) and
age (p=0.134) between the two groups.

There was a statistically significant difference (p<0.001)
in the MIDAS questionnaire score prior to treatment
between the adjunct therapy and monotherapy groups,
with the adjunct therapy group showing a higher severity.
However, the adjunct therapy group exhibited a greater
decrease, from 3.63+0.49 to 1.05+0.22, in the MIDAS
score compared to the monotherapy group which dropped
from 3.00+0.78 to 2.75+0.84. Moreover, there was a
statistically significant difference (p=0.003) in the number
of migraine attacks before treatment between the adjunct
therapy and monotherapy groups, with the adjunct therapy
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group experiencing more frequent attacks. This difference
became even more significant (p<0.001) after treatment
initiation in the adjunct therapy group (median number of
attacks dropped from 9 to 0) compared to the monotherapy
group (dropped from 7 to 3). Additionally, there was a
statistically significant difference (p<0.001) in the
reduction of migraine attack duration per hour between the
adjunct therapy and monotherapy groups when comparing
before treatment initiation (Table 1).

Coenzyme Q10 in Migraine Prophylaxis

There were no significant changes in presenting symptoms
related to the aura, vertigo, nausea, and light sensitivity
before and after therapy in both groups, except for
vomiting (p<0.001), which was significantly more
prevalent in the adjunct therapy group before starting
therapy but completely disappeared after therapy.
Moreover, sound sensitivity (p=0.002) showed a dramatic
response to treatment in the adjunct therapy group
compared to the monotherapy group (Table 2).

Table 1. Comparison of demographics, MIDAS, number of attacks, and duration of attacks between groups

Adjunct Therapy (n=40) Monotherapy (n=40) p
Sex, n (%)

Female 32 (80) 25 (62.5) 0083
Male 8 (20) 15 (37.5) '
Age (years), mean+SD 29.12+8.18 31.85+7.81 0.134

MIDAS, mean+SD
Before Treatment 3.63+0.49 3.00+0.78 <0.001
After Treatment 1.05+0.22 2.75+0.84 <0.001
Number of attacks, median (min-max)
Before Treatment 9 (5-24) 7 (3-10) 0.003
After Treatment 0(0-1) 3 (1-5) <0.001
Attack duration (hour), median (min-max)
Before Treatment 21 (10-72) 24 (8-72) 0.400
After Treatment 1 (0-6) 5 (1-24) <0.001

MIDAS: migraine disability assessment, SD: standard deviation, min: minimum, max: maximum

Table 2. Comparison of migraine symptoms before and
after CoQ10 treatment between groups
Adjunct Therapy Monotherapy

(n=40) (n=40)

Aura, n (%)

Before Treatment 4 (10.0) 5(12.5) >0.999

After Treatment 3(7.5) 5 (12.5) 0.712
Nausea, n (%)

Before Treatment 40 (100) 38 (95.0) 0.493

After Treatment 2 (5.0) 0(0.0) 0.493
Vomiting, n (%)

Before Treatment 40 (100) 14 (35.0) <0.001

After Treatment 0(0.0) 0(0.0) N/A
Light sensitivity, n (%)

Before Treatment 33(82.5) 30 (75) 0.412

After Treatment 0(0.0) 1(2.5) >0.999
Sound sensitivity, n (%)

Before Treatment 24 (60.0) 23(57.5)  0.820

After Treatment 0(0.0) 9 (22.5) 0.002
Vertigo, n (%)

Before Treatment 24 (60.0) 22 (55.0) 0.651

After Treatment 0(0.0) 3(7.5) 0.240

CoQ10: coenzyme Q10, N/A: not applicable

DISCUSSION

This study aimed to assess the effectiveness of CoQ10 as
a prophylactic treatment for episodic migraines among
Iragi patients and compare its use as monotherapy versus
adjunct therapy with other prophylactic antimigraine
drugs. Migraine imposes a significant burden on patients'
lives, particularly during moderate to severe attacks (10).
Numerous medications have been approved for both the
acute and preventive treatment of migraines (11).
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To provide a brief summary of the study and discuss the
relevant literature, it is important to note that the mean age
of the patients included in this study was 30 years. This
finding aligns with a previous study conducted in Iraqg
which also reported a mean age of 35 years for migraine
patients (12). However, a recent study from Italy showed
a higher mean age of 49 years among migraine patients
(13). It should be noted that the Italian study focused on
patients with established chronic migraine, which may
account for the higher mean age in their sample.
Additionally, the higher prevalence of aggravating factors,
such as stress, in Irag could contribute to the younger age
of migraine patients in our study.

Regarding gender distribution, the majority (71.3%) of
patients in our study were female, consistent with other
Iragi studies reporting that 60-70% of migraine sufferers
are female (14,15). This observation aligns with the
general understanding that females tend to express
migraine symptoms more frequently than males (16,17).
Migraine without aura was the most common type of
migraine in our study, with over 88% of participants not
experiencing aura. This finding is in line with previous
studies that have shown migraine without aura to be the
most prevalent type (15,18).

In terms of the treatment approach, all patients in our study
were prescribed CoQ10 as a prophylactic treatment for
their migraines. We observed notable reductions in the
MIDAS score, number of migraine attacks, and duration
of headache attacks after treatment. The MIDAS score
demonstrated a significant decrease after treatment,
indicating an improvement in migraine-related disability.
Similarly, the number of migraine attacks experienced by
patients showed a significant reduction after treatment.

149



Taha et al.

Additionally, the duration of migraine attacks was notably
decreased. These findings align with previous studies,
particularly clinical trials, which have reported significant
reductions in MIDAS, number, and duration of migraine
attacks following CoQ10 treatment (3,19,20).

Some studies have also shown a decrease in serum lactate
levels among patients receiving CoQ10 as a prophylactic
treatment for migraines (3,19). However, a meta-analysis
study highlighted that while CoQ10 may reduce the
frequency of migraine attacks, it does not appear to reduce
their severity or duration (21). It is important to note that
meta-analyses may have high heterogeneity, and their
results should be interpreted with caution.

One of the diagnostic criteria for migraine listed by the
ICHD-3 is the presence of phonophobia and photophobia
during attacks. Phonophabia, or sensitivity to sound, is
commonly seen during acute attacks (22,23). In our study,
59% of the patients were associated with phonophobia.
However, it is important to note that we considered these
symptoms during both attack and inter-attack periods,
whereas previous studies focused only on symptoms
during attacks. Interestingly, we found that sound
sensitivity did not respond well to CoQ10 as monotherapy
compared to adjunct therapy with other prophylactic
antimigraine drugs.

Coenzyme Q10 supplementation has shown promising
effects when used in combination with other supplements,
as demonstrated in two separate studies (8,24). In their
research, a fixed combination of Andrographis paniculata,
feverfew, vitamin B2, magnesium, and CoQ10
supplementation was utilized for episodic migraine
prophylaxis. The results indicated a significant
improvement in migraine attacks, duration, and symptoms
in both study groups. Notably, the adjunct treatment group
exhibited a significantly lower MIDAS score, number of
migraine attacks, and duration of migraine attacks
compared to the monotherapy group. This suggests that
adjunct therapy may yield better outcomes than
monotherapy.

These findings align with the growing understanding of the
metabolic mechanisms involved in migraine pathogenesis.
It has been proposed that migraines may be triggered by a
deficiency of cerebral energy or the accumulation of
oxidative stress beyond the control of antioxidants (25).
CoQ10, as an antioxidant, may help mitigate these
mechanisms and provide therapeutic benefits in migraine
management.

Furthermore, a recent study conducted in Iran focused on
the efficacy of CoQ10 as a prophylactic treatment for
migraine headaches in children (26). The study concluded
that CoQ10 holds great value as a treatment option for
children with migraines, particularly due to its relatively
fewer side effects, especially during long-term use. This
suggests that CoQ10 supplementation may be a viable and
well-tolerated treatment approach for pediatric migraine
patients.

Overall, these findings highlight the potential benefits of
CoQ10 supplementation, as a prophylactic treatment in
improving migraine outcomes and reducing the burden of
migraines in both adults and children. Further research and
clinical trials are warranted to better understand the precise
mechanisms of action and optimize the use of CoQ10 in
migraine management.
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One limitation of our study is that the number of patients
included was not sufficiently high, which can be attributed
to the fact that it was self-funded. As a result, we had to
carefully consider practical factors when determining the
sample size. Although a larger sample size would have
been preferable to improve statistical power and precision,
limitations such as limited resources forced us to adopt a
balanced approach that prioritized feasibility while still
allowing us to draw meaningful conclusions.

CONCLUSION

Coenzyme Q10 has shown greater efficacy as an adjunct
therapy compared to monotherapy in reducing the
duration, frequency, and presenting symptoms of episodic
migraines among lIragi patients. The addition of CoQ10 to
the treatment regimen resulted in  significant
improvements in symptoms such as nausea, vomiting,
light sensitivity, and sound sensitivity, with the latter
specifically responding only to adjunct therapy rather than
monotherapy.
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ABSTRACT

Aim: The aim of this study was to examine the relationship between food literacy, health
literacy, and healthy eating obsession in call center employees.

Material and Methods: The cross-sectional descriptive study was conducted with 545
participants working in a call center, of whom 68.1% (n=371) were female and 31.9% (n=174)
were male. A questionnaire consisting of sociodemographic data form, and perceived food
literacy, health literacy, and ORTO-R scales were applied to the participants.

Results: While 51.7% (n=282) of the participants had a normal body mass index, 41.7% (n=227)
were overweight. Perceived food literacy (p=0.008) and ORTO-R (p=0.004) scores of female
participants were higher than male participants, and those who were married had higher
perceived food literacy scores than singles (p=0.003). Underweight individuals scored higher
perceived food literacy than normal-weight individuals, and normal-weight individuals scored
higher than overweight individuals (p=0.004). ORTO-R scores of the overweight group were
higher than the other two groups and the difference was statistically significant (p<0.001).
According to the regression analysis, health literacy decreased by 5.026 units for those who do
not think they are eating healthy, and by 9.943 units for those who do not know how a healthy
diet should be. Overweight participants exhibit more orthorexic eating behavior (p<0.001).
Conclusion: Effective and continuous training programs will be beneficial for call center
employees who have inactive and sedentary working conditions due to their work, in order to
determine their deficiencies or inadequacies in terms of gaining food literacy, health literacy,
and healthy eating behavior.

Keywords: Call center employees; health literacy; food literacy; eating disorder.

0z

Amag: Bu calismanin amaci, ¢agri merkezi c¢alisanlarinda gida okuryazarligi, saglik
okuryazarligi ve saglikli beslenme takintisi arasindaki iligskinin incelenmesidir.

Gerec ve Yontemler: Kesitsel tipte olan ¢aligsma, bir cagr1 merkezinde ¢alisan %68,1 (n=371)
kadin ve %31,9 (n=174) erkek olmak iizere 545 katilimci ile yapildi. Katilimeilara
sosyodemografik veri formu ile birlikte algilanan gida okuryazarligi, saglik okuryazarligi ve
ORTO-R dl¢eklerinden olusan bir anket uygulandi.

Bulgular: Katihmeilarm %51,7'si (n=282) normal viicut kitle indeksine sahipken %41,7'si (n=227)
ise fazla kiloluydu. Kadin katilimeilarin algilanan gida okuryazarhigi (p=0,008) puanlari ve
ORTO-R (p=0,004) puanlar1 erkek katilimeilara gore daha yiiksek olup evli olanlarin ise
bekarlara gore algilanan gida okuryazarligi puanlar1 daha yiiksekti (p=0,003). Disiik kilolu
bireyler normal kilolu bireylere gore daha yiiksek gida okuryazarligi algisi puani alirken
normal kilolu bireyler de fazla kilolu bireylere gore daha yiiksek puan aldi (p=0,004). Fazla
kilolu grubun ORTO-R puanlari diger iki gruba gore de daha yiiksekti ve aradaki fark
istatistiksel olarak anlamliyd:r (p<0,001). Regresyon analizine gore saglik okuryazarligi
saglikli beslenmedigini diisiinenlerde 5,026 birim, saglikli beslenmenin nasil olmasi
gerektigini bilmeyenlerde ise 9,943 birim azalmaktadir. Fazla kilolu katilimcilar daha fazla
ortoreksik yeme davranigi sergilemektedir (p<0,001).

Sonug: Isleri geregi hareketsiz ve hareketsiz calisma kosullarma sahip olan ¢agri merkezi
calisanlarmin gida okuryazarligi, saglik okuryazarligi ve saglikli beslenme davranigi
kazandirma agisindan eksikliklerini veya yetersizliklerini belirlemeye yonelik etkili ve stirekli
egitim programlar1 faydali olacaktir.

Anahtar kelimeler: Cagn merkezi calisanlari; saghk okuryazarlig; gida okuryazarhigy; yeme bozuklugu.
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INTRODUCTION

Nowadays, developing and changing living conditions cause
big cities to live and stay awake 24 hours a day. Therefore,
call centers which are the working areas of living cities,
have to provide 24-hours service (1,2). Work-specific
factors such as variable working hours, limited workspace,
the system that sometimes does not allow short breaks, and
inactivity can cause many health problems, especially
nutritional disorders in employees (3). It is reported that
unhealthy eating patterns cause an increase in the burden
of obesity, nutrition-related non-communicable diseases,
and related deaths, as well as environmental problems (4,5).
Eating attitude is one of the biggest behavioral health
problems today.

Social values, which are in constant change, also affect
human feeding behavior. In recent years, there has been a
clear awareness that healthy nutrition has positive effects
on health in societies. However, obsessing over this type
of behavior toward healthy foods causes a negative result
in health and quality of life (6). Based on the definition by
the Centers for Disease Control and Prevention (CDC),
food literacy is the degree to which individuals have the
capacity to obtain, process, and understand basic food and
food preparation information for appropriate food
selection (7), while nutritional literacy is the individual's
capacity to access, understand, interpret and apply basic
nutritional information and services in a way that improves
their health (8). Health literacy (HL) is extremely
important, as achieving higher levels of literacy in
societies is associated with a range of health outcomes.
Persons with poor health literacy are less sensitive to
health education, less affected by the implementation of
disease prevention programs, and less successful in the
management of chronic diseases (9).

Food literacy, on the other hand, is based on the premise
of applying basic literacy skills to concepts related to
nutrition. This includes but is not limited to, the skills and
behaviors required to choose healthy foods, and plan and
prepare healthy meals that meet individual nutritional needs.
A healthy eating plan plays an important role in preventing
overweight/obesity and subsequent health conditions.
However, understanding what a healthy diet includes is
complex and may require high cognitive skills (10). Health
and food literacy are crucial for both successful weight
management and making healthy lifelong choices (11).
Health and nutrition literacy plays an important role in the
development of healthy eating behaviors (12).

The aim of this study was to examine the relationship
between food literacy, health literacy, and healthy eating
obsession in call center employees.

MATERIAL AND METHODS

In this cross-sectional descriptive study, the data collection
process was carried out via Google Forms. Participants
were first asked about their willingness to participate in the
study. The research was conducted with a total of 545
participants, 371 female and 174 male, working in the call
center. Ethics committee approval was obtained from the
Ankara Medipol University (20.12.2022, 194).

Data Collection Tools

Sociodemographic Data Form: An introductory
information form, which included questions about the
participants' sociodemographic characteristics such as age,
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gender, and education level, was applied. Body weight and
height were recorded according to the statements of the
participants. Body mass index (BMI) values were
calculated by the researchers by dividing the body weight
by the square of the height. BMI values were evaluated
according to the classification of the World Health
Organization (WHO), <18.5 underweight, 18.5-24.9
normal body weight, 25.0-29.9 slightly overweight, and
>30.0 obese (1).

Perceived Food Literacy Scale (PFLS): The scale was
developed by Poelman et al. (13) in 2018, and a validity
and reliability study for the Turkish version was conducted
by Tar Selguk et al. (14) in 2020. It consists of 29 items in
total, and 8 sub-dimensions as food preparation skills,
resilience and resistance, healthy snack styles, social and
conscious eating, examining food labels, daily food
planning, healthy budgeting, and healthy food stockpiling.
Individuals' agreement with each statement was
determined by a five-point Likert scale, 5: always done to
1: never done. As the scores of individuals on the scale
increase, their awareness of eating also increases. In the
scale, items 2, 10, 12, 19, 26, 27, 28, and 29 are scored by
reversing. The sum of the scores obtained from all items in
the scale indicates the perceived food literacy level and
high scores indicate the high level of food literacy. The
score range for the whole scale is 48-141. In this study, the
internal reliability coefficient (Cronbach alpha) of the
scale was found to be 0.86.

Health Literacy Scale (HLS): The 47-item Health
Literacy Survey in Europe (HLS-EU) form developed by
Sorensen was later simplified as the HLS with the
collaboration of Togi, Bruzari, and Sorenson. Sezer and
Kadioglu (12) conducted the validity and reliability study.
The scale consists of 25 items and four subscales. Access
to information includes five items (items 1-5), the score
range of this subscale is 5-25. Understanding information
includes seven items (items 6-12), the score range in this
subscale is 7-35. The appraisal/evaluation subscale
includes eight items (items 13-20), the score range on this
scale is 8-40. The application/use subscale includes five
items (items 21-25), the score range on this scale is 5-25.
The score range for the whole scale is 25-125. The items
of the scale are in a Likert structure as 5: | have no
difficulty, 4: | have little difficulty, 3: 1 have some
difficulty, 2: | have a lot of difficulty, 1: I am unable to do
/ 1 have no ability / impossible. All items of the scale have
a positive structure, there is no reverse item. Low scores
indicate insufficient, problematic, and poor health literacy,
while high scores indicate adequate and very good. The
higher the score, the higher the individual's health literacy
level. The score range for the whole scale is 6-30 (15). In
this study, the internal reliability coefficient (Cronbach
alpha) of the scale was found to be 0.91.

ORTO-R: This scale was used to measure the intensity of
participants' orthorexic behaviors. It consists of 6 items,
developed by Rogoza et al. (16). Arusoglu et al. (5)
conducted the validity and reliability study. The level of
agreement of individuals with each statement is
determined using a 5-point Likert scale. The person is
asked to score 5 points if he/she always does the specified
situations to 1 point if he/she never does. The scores of
individuals from the scale were used for intergroup
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comparisons (16). In this study, the internal validity
coefficient (Cronbach alpha value) of the scale was found
to be 0.83.

Statistical Analysis

The data obtained in the study were analyzed using the
IBM SPSS v.22 program. Number, percentage, mean, and
standard deviation were used for descriptive statistical
methods in the evaluation of the data. The t-test was used
to compare continuous data between two independent
groups, and the One-way ANOVA test was used to
compare more than two independent groups. Scheffe test
was used as a complementary posthoc analysis to
determine the differences after the ANOVA test. Pearson
correlation and regression analysis were applied between
the continuous variables. Linear regression (enter) was
used to determine the effects of correlated independent
variables on health literacy and perceived food literacy.
The logistic regression model was also used to determine
the relationship between perceived food literacy and health
literacy. The findings were evaluated at the 95%
confidence interval and at the 0.05 significance level.

RESULTS

A total of 545 individuals, 68.1% (n=371) female, and
31.9% (n=174) male, participated in the study. The
majority of the participants (74.9%, n=408) graduated
from university, and 48.4% (n=264) were married. Of the
participants, 91.9% (n=501) knew how to have a healthy
diet, 68.3% (n=372) were not doing physical exercise, and
84.0% (n=458) did not define obesity in their first-degree
relatives. In addition, 51.7% (n=282) of the participants
had a healthy normal BMI, while 41.7% (n=227) were
overweight.

Cronbach alpha values of PFLS, HLS, and ORTO-R were
found to be 0.84, 0.78, and 0.81, respectively, and the total
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scores were 100.18+14.77 for PFLS, 111.40+13.59 for
HLS, and 17.55+4.38 for ORTO-R.

PFLS (p=0.008) and ORTO-R (p=0.004) scores of female
participants were higher than male participants, and those
who were married had higher PFLS total scores than
singles (p=0.003). Individuals who think they eat healthy
have higher HLS (114.53+12.04) and PFLS (105.24+14.71)
scores, but lower ORTO-R scores (17.05+3.96) than those
who don't think they eat healthy (p<0.001). It was
observed that those who knew how to have a healthy diet
and those who did physical exercise scored higher on HLS
and PFLS (p<0.001). PFLS and ORTO-R differed
significantly between the groups according to BMI. In the
PFLS scores, underweight individuals scored higher than
normal-weight individuals, and normal-weight individuals
scored higher than overweight individuals (p=0.004).
ORTO-R scores of the overweight group were higher than
the other two groups and the difference was statistically
significant (p<0.001).

There were weak and moderate positive correlations
between both total and sub-dimension scores of PFLS and
HLS (Table 2). While food preparation skills, one of the
sub-dimensions of the PFLS showed a positive weak
correlation with ORTO-R (r=0.157, p<0.001), ORTO-R is
also correlated with healthy snack styles (r=0.109, p=0.011),
examination of food labels (r=0.256, p<0.001), and daily
food planning (r=0.261, p<0.001), and also the total score
of the PFLS (r=0.128, p=0.003).

Multiple regression analysis was performed to reveal how
health literacy is affected by thinking about living healthy
and knowing how to eat healthy. A one-unit increase in
those who think they live healthily affects health literacy
by 5.026 units, while the same increase in knowing how to
live healthily affects health literacy by 9.943 units. A total
of 12.5% change in the level of health literacy is associated

Table 1. Comparison of the scales scores according to the demographic characteristics

Gender Male (n=174) Female (n=371) p
HLS 110.51£15.62 111.82+12.52 0.295
PFLS 97.75+14.94 101.33+14.57 0.008
ORTO-R 16.7844.13 17.91+4.54 0.004
Marital Status Married (n=264) Single (n=281) p
HLS 111.67+13.96 111.15£13.25 0.654
PFLS 101.58+14.99 98.87+14.54 0.003
ORTO-R 17.31+4.21 17.77+4.52 0.216
Age Group 19-29 years (n=228) 30-39 years (n=253) >40 years (n=64) p
HLS 110.27+13.90 111.78+13.53 113.58+12.40 0.143
PFLS 98.67+14.30 101.80+15.43 99.20+12.65 0.064
ORTO-R 17.78+4.39 17.53+4.46 16.79+3.96 0.277
BMI Group Underweight (n=36) Normal (n=282) Overweight (n=227) p
HLS 115.36+10.44 111.40+13.84 110.78+13.65 0.172
PFLS 105.19+15.86? 101.33+15.23° 97.97+£13.81¢ 0.004
ORTO-R 17.41+4.80% 16.92+4 252 18.35+4.36° 0.001
PFLS: perceived food literacy scale, HLS: health literacy scale, BMI: body mass index
Duzce Med J, 2023;25(2) 154
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Table 2. Correlation between perceived food literacy and health literacy

Accessing  Understanding

Appraising Applying

Information Information Information Information HLS Total ORTO-R

r p r p r p r p r p r p
Food preparation skills 0.273 <0.001 0.352 <0.001 0.334 <0.001 0.273 <0.001 0.363 <0.001 0.157 <0.001
Resilience and resistance  0.231 <0.001 0.242 <0.001 0.327 <0.001 0.431 <0.001 0.361 <0.001 -0.057 0.185
Healthy snack styles 0.242 <0.001 0.264 <0.001 0.308 <0.001 0.346 <0.001 0.340 <0.001 0.109 0.011
Social and conscious eating 0.104 0.015 0.147 0.001 0.148 0.001 0.092 0.032 0.146 0.001 0.032 0.455
Examination of food labels 0.067 0.117 0.104 0.015 0.158 <0.001 0.213 <0.001 0.161 <0.001 0.256 <0.001
Daily food planning 0.070 0.102 0.089 0.037 0.117 0.006 0.168 <0.001 0.131 0.002 0.261 <0.001
Healthy budgeting 0.299 <0.001 0.311 <0.001 0.366 <0.001 0.421 <0.001 0.409 <0.001 0.128 0.003
Healthy food stockpiling 0.038 0.377 0.022 0.612 0.028 0.510 0.025 0.555 0.033 0.447 0.074 0.085
PFLS Total 0.291 <0.001 0.335 <0.001 0.386 <0.001 0.420 <0.001 0.421 <0.001 0.128 0.003

PFLS: perceived food literacy scale, HLS: health literacy scale

with thinking about eating healthy and knowing how to eat
healthy (R?=0.125). PFLS is negatively affected by 6.314
units from the male gender, 2.812 units from being single,
9.269 units from not considering a healthy diet, and 5.866
units from not doing physical exercise. Gender, marital
status, thinking that eating healthy, and exercising affect
the perceived food literacy at a rate of 31.8% (R?=0.318).
The effect of health literacy on perceived food literacy was
tested with simple linear regression analysis and the results
were found to be statistically significant (p<0.001). A
significant relationship was found between perceived food
literacy and health literacy. The adjusted R? value shows
the generalizability of the model and the created model
explains 17.7% of the total variance.

DISCUSSION

Despite the rapid developments in the food industry in
recent years, exposure to important hazards arising from
unhealthy foods and bad eating habits continues, as is the
case with call center workers who live sedentarily and have
to work constantly at a desk (17). From this point of view,
this study aimed to investigate the relationships between
food literacy and health promotion literacy of call center
workers. In addition, no studies have been found in the
literature on the food and health literacy of call center
employees who have very sedentary living conditions.
While 51.7% (n=282) of the participants in our study had
a healthy BMI, 41.7% (n=227) were overweight. Factors
affecting nutritional literacy include sociodemographic
factors such as age, gender, education level, marital status,
and income level. In order for individuals to lead a healthy
life and gain healthy eating habits, it is necessary to
increase food and nutrition literacy. The results of this
study showed that both food and health literacy are closely
related to sociodemographic and individual factors. In line
with the findings of previous studies (18,19), statistically
significant relationships were found between food and
nutritional knowledge, food skills, endurance, and eating
behaviors. The most striking finding was that females’
PFLS scores were higher than males, while married
females had a higher PFLS total score than singles. It has
been found that gender and marital status play an important
moderator role between food literacy and healthy eating
habits in call center employees. Especially married and
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female participants had higher awareness of food literacy
than males in terms of their resilience levels. It is assumed
that since females are generally more sensitive about their
appearance than males, they attach more importance to
maintaining their healthy weight and therefore they
constantly try to eat a balanced diet. It is thought that those
who are married have higher health and food literacy
because they are more organized and have more
responsibilities. According to the results of the regression
analysis, being male, being single, not thinking about a
healthy diet, and not doing physical exercise are the factors
that reduce PFLS. These factors explain 18% of the
variance for PFLS. Participants who did not know how a
healthy diet should be, smoking status, and BMI did not
have a significant effect on PFLS.

It has been determined that individuals who think they eat
healthy have higher HLS scores but lower ORTO-R scores
than those who do not. In addition, it was determined that
among the call center employees, those who do physical
exercise and knew how to eat healthily had higher food and
health literacy levels, and those who were overweight had
a much higher orthorexic behavior. These results show that
call center workers should be encouraged to develop not
only declarative but also psychological and self-regulating
aspects of food literacy in a balanced way through many
different educational and cultural ways in order to lead a
healthier life (13). In addition, health literacy was also
significantly associated with food literacy levels,
consistent with previous findings. This confirms that food
and health are inextricably linked, meaning that all
relevant variables need to be carefully considered in
relation to each other. Knutsson et al. (20) reported that
those who work constantly at a desk and/or in shifts exhibit
more orthorexic eating behavior than those who work in
daytime and active working conditions. In our study, it was
determined that about half of the call center employees
were overweight and these people developed more
orthorexic behaviors. While the obsession with healthy
eating may directly affect the lives of individuals and cause
nutritional deficiencies and moreover eating behavior
disorders, in some cases, the dietary rules applied by the
individual in order to improve health may have harmful
consequences on health (21). In the literature, it is stated
that age, interest in healthy nutrition, and being compatible
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with innovations in healthy nutrition are affected by health
literacy, there is an increase in health literacy as age
increases, and also knowing how to eat healthy is directly
related to health literacy (22,23). In a study, it was
determined that those with a BMI in the normal range and
those who work in the health field, either themselves or
one of their family members, had a higher level of
nutritional literacy (24,25). While it has been reported that
the level of nutritional literacy decreases with increasing
age (26), there are studies reporting that there is no
relationship between nutritional literacy and gender (27),
or that female participants have higher nutritional literacy
than male participants (28,29). This may be due to the fact
that females are more interested in nutrition and health
than males, have more knowledge and skills in food
preparation, and are responsible for family nutrition.

Low health and food literacy is known to pose a barrier to
healthy eating. Because healthy eating is an important part
of a healthy life. In this direction, the primary purpose of
the workplace physician is to maximize the health,
physical, mental, and social well-being of the employee
and maintain this level, and provide the necessary training.
Therefore, it is among the primary duties of the workplace
physician to raise awareness of healthy nutrition by
increasing the health and food literacy levels of the call
center employees who are constantly working at the desk.
The more the occupational physician focuses on health and
food literacy training, the better the physiological and
psychological health of the employees will be.

In our study, it was determined that an increase in those
who did not think they had a healthy diet decreased HLS
by 5.026 units and those who did not know how to eat
healthy decreased it by 9.943 units. It can be said that these
factors explain 12.5% of the variance for HLS. In order to
develop a healthy lifestyle, perceived food literacy and
health literacy should be evaluated together.

According to our research results, perceived food literacy
explains 17.7% of health literacy. While Apaydin Demirci
and Celik (30) reported that perceived food literacy
explains 9.9% of healthy lifestyle behavior, Incedal
Sonkaya et al. (31) stated that eating behavior explains
20.2% of the change in the dependent variable of health
literacy, Cakict and Yildiz (32) reported that health
awareness explains 34.4% of healthy eating behavior.
Although more studies are needed, there are important
research results that perceived food literacy may have a
protective effect on health (33).

CONCLUSION

It is thought that effective and continuous training
programs will be beneficial for call center employees who
have inactive and sedentary working conditions due to
their work, in order to determine their deficiencies or
inadequacies in terms of gaining food literacy, health
literacy, and healthy eating behavior. The working
conditions of call center employees significantly affect the
physical and psychological health of individuals. In order
to eliminate the said negativities, employees should be
informed about the health risks created by the work
environment and their demands for training should be
taken into consideration. In order to achieve this, it is
important to plan regular trainings, to make occupational
medicine active, preventive medicine, qualified, and

Duzce Med J, 2023;25(2)

Health and Food Literacy and Healthy Eating

accessible. It is necessary for the occupational physician to
continue his/her profession without being under the
pressure of any structure such as the employer, or state
through the law, and the right to make free decisions based
on scientific knowledge should be protected.
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Proteinlerin Klinikopatolojik Onemi

ABSTRACT

Aim: The current study aimed to investigate apoptotic proteins such as caspase-3 and GRIM-19
protein expression in non-mucinous lung adenocarcinomas and their clinicopathologic significance.
Material and Methods: This study was performed on 81 patients diagnosed with non-mucinous
lung adenocarcinoma between January 1, 2010, and June 1, 2020. Immunohistochemical
analysis was performed to examine the expressions of caspase-3 and GRIM-19, and the
association between these proteins and clinicopathological parameters was investigated.
Results: Caspase-3 nuclear positivity was more common in high-grade non-mucinous lung
adenocarcinomas (p<0.001). Caspase-3 cytoplasmic expression was stronger in tumors with
advanced-stage (p=0.021) and lymph node metastases (p=0.020). GRIM-19 expression was
low in tumors with high-grade non-mucinous lung adenocarcinomas (p=0.002), and tumors
with lymphovascular invasion (p=0.021). The median follow-up time was 31.7 (range, 1-145
months. The overall 5-year survival rate of patients with low and high GRIM-19 expression
tumors was 48% and 92%, respectively. GRIM-19 expression significantly affected the 5-year
overall survival rate (p=0.008), but not the 5-year disease-free survival rate (p=0.368).
Conclusion: We revealed a significant association between caspase-3 and GRIM-19
expressions and poor clinicopathologic features and prognosis. For the first time in the
literature, we revealed an association between low GRIM-19 expression and worse clinical
outcomes in patients with non-mucinous lung adenocarcinoma. Caspase-3 and GRIM-19 may
become potential therapeutic targets and novel potential predictive biomarkers for non-
mucinous lung adenocarcinoma patients.

Keywords: Apoptosis; Caspase-3; GRIM-19; lung adenocarcinoma.

0z

Amag: Bu calismada, miisinoz olmayan akciger adenokarsinomlarinda, apoptotik protein
olarak bilinen caspase-3 ve GRIM-19 protein ekspresyonu ve bu proteinlerin klinikopatolojik
Oneminin arastirilmasi amaglandi.

Gereg ve Yontemler: Bu calisma, 1 Ocak 2010 ile 1 Haziran 2020 tarihleri arasinda miisinz
olmayan akciger adenokarsinomu tanisi alan 81 hasta tizerinde gergeklestirildi. Caspase-3 ve
GRIM-19 ekspresyonlarin1 incelemek igin immiinohistokimyasal analiz yapildi ve bu
proteinler ile klinikopatolojik parametreler arasindaki iligki arastirildi.

Bulgular: Caspase-3 niikleer pozitifligi yiiksek dereceli miisindz olmayan akciger
adenokarsinomlarinda daha yaygin bulundu (p<0,001). Caspase-3 sitoplazmik ekspresyonu
ileri evre (p=0,021) ve lenf nodu metastazi (p=0,020) olan tiimorlerde daha giiglii saptandi.
GRIM-19 ekspresyonu, yiiksek dereceli miisindz olmayan akciger adenokarsinomlu
timorlerde (p=0,002) ve lenfovaskiiler invazyonlu tiimérlerde (p=0,021) diisiik idi. Ortanca
takip stiresi 31,7 (aralik, 1-145) ay idi. Diisiik ve yiiksek GRIM-19 ekspresyonlu timorlere
sahip hastalarin 5 yillik genel sagkalim orani sirasiyla %48 ve %92 idi. GRIM-19 ekspresyonu
genel 5 yillik sagkalim orani {izerinde anlamli bir etkisi oldugu (p=0,008), ancak 5 yillik
hastaliksiz sagkalim orani tizerinde anlamli bir etkisi olmadigi (p=0,368) saptandi.

Sonug: Caspase-3 ve GRIM-19 ekspresyonu ile kotii klinikoptolojik 6zellikler ve prognoz
arasinda anlamli bir iliski oldugunu gosterdik. Literatiirde ilk kez, diisik GRIM-19
ekspresyonunun miisindz olmayan akciger adenokarsinomunda daha koétli bir klinik gidisle
iligkili oldugunu ortaya koyduk. Caspase-3 ve GRIM-19 miisinéz olmayan akciger
adenokarsinomu hastalari i¢in yeni potansiyel prognostik biyobelirteglerin yani sira potansiyel
terapotik hedefler haline gelebilir.

Anahtar kelimeler: Apoptoz; Caspase-3; GRIM-19; akciger adenokarsinomu.
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INTRODUCTION

Invasive non-mucinous adenocarcinoma is the most
common subtype of lung carcinoma and is responsible for
the highest number of cancer-related fatalities globally (1,2).
The aggressive nature of lung adenocarcinomas persists
despite significant progress in treatment alternatives,
attributed to mutations in multiple oncogenes, tumor
suppressor genes, and apoptotic proteins (3).

Initiation of apoptosis involves a series of sequential steps
triggered by the activation of a group of cysteine proteases
known as "caspases" (4). Caspase-3, a well-known
member of the caspase enzyme family, assumes a crucial
role in both the intrinsic and extrinsic pathways of
apoptosis (4). The extrinsic pathway primarily involves
death receptor proteins located on the cytoplasmic
membrane, whereas the intrinsic pathway is initiated by a
disruption of mitochondrial membrane permeability,
leading to the release of cytochrome c¢ from the
intermembranous space of mitochondria into the
cytoplasm. Subsequently, cytochrome c¢ activates
caspase-3, initiating a cascade in the intrinsic apoptotic
pathway (4,5). In addition to its apoptotic influence,
caspase-3 released from apoptotic cells exerts an impact
on the proliferation, differentiation, and survival of
neighboring malignant or normal cells (4).

On the other hand, Liu et al. (6) demonstrated that
mitochondrial permeability changes lead to spontaneous
cytochrome c leakage and sublethal caspase-3 activation
specifically in cancer cells, rather than in normal cells.
Sublethal caspase-3 activation does not cause apoptosis
but leads to spontaneous DNA double-strand breaks,
chromosomal instability, and gene mutations, and
promotes malignant transformation (6). Thus, caspase-3 is
crucial for cell maintenance. Previous studies have
demonstrated caspase-3 expression in some malignant
tumors, such as breast, colorectal, cervical, squamous cell
carcinoma, and glioma (7). However, the literature
currently lacks sufficient data on caspase-3 expression in
lung adenocarcinoma and its impact on prognosis.

The interferon (IFN) family of cytokines is known for its
effectiveness in antiviral and immune responses, as well as
its antitumor effects. The primary effect of IFNs is the
elimination of infected or neoplastic cells by inducing cell
cycle inhibition or apoptosis. Retinoic acid (RA), a natural
metabolite of vitamin A, is involved in cell growth,
differentiation, and embryogenesis (8). The combination
therapy of IFN and RA exhibits a synergistic effect,
leading to more effective inhibition of tumor growth.
Previous studies have revealed enhanced tumor growth
inhibition with IFN/RA combination therapy (8-10).
GRIM-19 is involved in the IFN-B/RA-induced cell death
pathway and has been shown to synergistically suppress
cell cycle progression (8-10) and exhibit tumor
suppressor effects (11). Loss or significant reduction of
GRIM-19 expression has been reported in various

malignancies, such as cervical, ovarian, Kkidney,
colorectal, and hepatocellular carcinoma (10,12).
However, it has been reported that GRIM-19

overexpression induces apoptosis in the human breast
carcinoma cell line MCF-7, and gastric cancer cells, and
suppresses hepatocellular carcinoma growth (13,14). A
molecular study conducted by Wang et al. (15) revealed a
decrease in GRIM-19 RNA and protein levels, and tumor
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cell growth was suppressed by GRIM-19 overexpression,
promoting tumor cell apoptosis in vivo and in vitro in lung
adenocarcinoma. Despite this, the precise relationship
between GRIM-19 expression, clinicopathological
features, and its influence on tumor progression remains
incompletely understood.

This study aimed twofold: firstly, to evaluate the expression
of caspase-3 and GRIM-19 in invasive non-mucinous lung
adenocarcinomas, and secondly, to explore the association

between their expression and clinicopathological
parameters, potentially offering valuable prognostic
insights.

MATERIAL AND METHODS

The Clinical Research Ethics Committee of Baskent
University (Project no: KA23/162; Date: 27 April 2023)
approved the current study which was compatible with the
ethical guidelines of the Declaration of Helsinki. This
study included 81 patients diagnosed with non-mucinous
lung adenocarcinoma after lobectomy or pneumonectomy
between January 1, 2010, and June 1, 2020. Patients
receiving preoperative chemotherapy and/or radiotherapy
treatment and patients with mucinous adenocarcinoma
were excluded. Two pathologists (MT, EYA) re-evaluated
all histopathological slides. Clinical follow-up findings of
all patients were obtained from hospital records. The
classification of tumors was carried out according to the
diagnostic criteria established by the World Health
Organization (WHO) in 2021, and the staging was
performed using the American Joint Committee on
Cancer (AJCC) 8! edition (1).

Tissue microarray (TMA) blocks were prepared by
removing tissue from two representative foci involving
different areas with a diameter of 2 mm.
Immunohistochemically, rabbit polyclonal Caspase-3
antibody (IgG isotype, 1:100; Genetex) and rabbit
monoclonal GRIM-19 antibody (clone EPR4471 (2),
1:200; Epitomics) were applied on the 4um-thick slices of
TMA blocks with Dako Omnis system and are stained
with EnVision FLEX staining kits. Appropriate positive
controls were used.

Two pathologists (AOA, MT) independently evaluated the
immunohistochemistry-stained ~ slides. The nuclear
caspase-3 immunoreactivity was assessed semiquantitatively
by determining the percentage of cells exhibiting positive
staining: <10% staining was classified as negative, while
>10% staining was classified as positive (16). For the
cytoplasmic staining intensity of caspase-3, the tumor was
graded as follows: 1 for mild expression, 2 for moderate
expression, and 3 for strong expression (17). GRIM-19
expression in the cytoplasm, with or without a nucleus,
was also evaluated semiquantitatively. The intensity was
scored as O for no staining, 1 for mild staining, 2 for
moderate staining, and 3 for strong staining. The
percentage of positive tumor cells was scored from 0 to
100%. An h-score was calculated by multiplying the
intensity score and the percentage of staining. An h-score
<120 indicated low expression, while an h-score >120
indicated high expression (18).

Caspase-3 and GRIM-19 expression in the non-mucinous
lung adenocarcinoma tissues is illustrated in Figure 1 and
Figure 2, respectively.
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“5 Figure 1.  Representative
microphotographs showing the
=% caspase-3 expression. Nuclear
caspase-3 A) positivity, and
B) negativity (x200), Cytoplasmic
caspase-3 C) strong expression,
% D) moderate expression, and
= E) mild expression (x100)
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Figure 2. Representative microphotographs showing the GRIM-19
expression. A) high, and B) low GRIM-19 expression (x200)

Statistical Analysis

Statistical analyses were made with the IBM SPSS v.25
program. Descriptive analyzes were presented using
median and minimum-maximum values. Analytical
methods (Kolmogorov-Smirnov test) were used to
determine whether the variables were normally distributed.
Since normal distribution could not obtain, non-parametric
tests were performed. The Pearson chi-square or Fisher’s
exact test was used to compare the qualitative variables
and represented by numbers and percentages. The
Univariate Kaplan-Meier method was used to estimate
overall survival (OS) and disease-free survival (DFS) rates
and results were compared using the long-rank test.
Statistical significance was considered only for p-values
below 0.05.

RESULTS

Among the 81 patients enrolled in the study, 61 (75.3%)
were male, while 20 (24.7%) were female. The median age
was 65 (range, 36-85) years. Tumor diameters ranged from
0.8 cm to 11.5 cm, with a median of 2.4 cm. Among the
tumors, 4 (4.9%) were grade 1 (all showed a lepidic pattern),
54 (66.7%) were grade 2 (46 showed an acinar, 3 showed
a papillary), and 23 (28.4%) were grade 3 (3 showing a
micropapillary, 20 showed a solid pattern). 44 (54.3%)
tumors were classified as stage I, 10 (12.3%) as stage Il,
24 (29.6%) as stage 111, and 3 (3.7%) as stage 1V disease.
Early-stage tumors included stages | and II, while
advanced-stage tumors included stages Il and 1V. The
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Table 1. Clinicopathologic characteristics of patients with
non-mucinous lung adenocarcinoma

Age (years), median (range) 65 (36-85)
Age, n (%)

<65 years 39 (48.1)

>65 years 42 (51.9)
Gender, n (%)

Female 20 (24.7)

Male 61 (75.3)
Smoking status, n (%)

Current smoker 38 (46.9)

Ex-Smoker 25 (30.9)

Never Smoker 18 (22.2)
Surgery, n (%)

Lobectomy 71 (87.7)

Pneumonectomy 10 (12.3)
Tumor size (cm), median (range) 2.4 (0.8-11.5)
Tumor size, n (%)

<2.5cm 40 (49.4)

>2.5¢cm 41 (50.6)
Histology, n (%)

Lepidic 4 (4.9)

Aciner 46 (56.8)

Papillary 8 (9.9)

Micropapillary 3(3.7)

Solid 20 (24.7)
Stage, n (%)

Stage | 44 (54.3)

Stage Il 10 (12.3)

Stage 111 24 (29.6)

Stage IV 3(3.7)
Lymphovascular invasion, n (%)

Absent 36 (44.4)

Present 45 (55.6)
Lymph node metastases, n (%)

Absent 50 (61.7)

Present 31 (38.3)
Perineural invasion, n (%)

Absent 72 (88.9)

Present 9 (11.1)
Necrosis, n (%)

Absent 39 (48.1)

Present 42 (51.9)
Visseral pleura involvement, n (%)

Absent 34 (42.0)

Present 47 (58.0)
Recurrence, n (%)

No recurrence 70 (86.4)

Recurrence 11 (13.6)
Follow-up status, n (%)

Dead of disease 30 (37.0)

Alive with recurrent disease 3(3.7)

Alive with no evidence of disease 46 (56.8)

Dead of nondisease 2 (2.5)

summary of the clinicopathological characteristics of the
study cases was presented in Table 1.

Tumors showed staining in the tumor cells from 0% to
100% and varying intensities of cytoplasmic caspase-3
expression with or without nuclear expression. As shown
in Table 2, 65 (80.2%) tumors exhibited caspase-3 nuclear
positivity. Among the different histologic patterns, nuclear
caspase-3 positivity was observed in none of the lepidic
pattern adenocarcinomas, 41 (89.1%) of the acinar pattern,
4 (50%) of the papillary pattern, all (100%) of the
micropapillary pattern, and 17 (85%) of the solid pattern
tumors. Additionally, caspase-3 nuclear positivity was
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found in none of 4 histologic grade 1 tumors, 45 (83.3%)
of 54 histologic grade 2, and 20 (87%) of 23 histologic
grade 3. Caspase-3 nuclear positivity demonstrated a
significant association with tumor histology (p<0.001)
and histologic grading (p<0.001). There were no
significant associations observed between nuclear
positivity of caspase-3 and age (p=0.469), gender (p=0.060),
smoking status (p=0.208), tumor size (p=0.956), tumor
stage (p=0.844), pT stage (p=0.979), lymphovascular
invasion (p=0.289), lymph node metastases (p=0.519),
perineural invasion (p=0.490), and necrosis (p=0.694).
Regarding caspase-3 cytoplasmic expression, 25 (30.9%)
of 81 non-mucinous lung adenocarcinomas had mild
expression, 40 (49.4%) had moderate, and 16 (19.8%)
had strong expression. Among the early-stage tumors,
19 (35.2%) showed mild caspase-3 cytoplasmic
expression, 29 (53.7%) showed moderate expression, and
6 (11.1%) showed strong expression. Among the
advanced-stage tumors, 6 (22.2%) showed mild caspase-3
cytoplasmic expression, 11 (40.7%) showed moderate
expression, and 10 (37.0%) showed strong expression.
Caspase-3 cytoplasmic expression was stronger in
advanced-stage compared to early-stage tumors, and a
significant association was observed between caspase-3
cytoplasmic expression and tumor stage (p=0.021).
Tumors with lymph node metastases exhibited stronger
caspase-3 cytoplasmic expression compared to those
without metastases (p=0.020). There were no significant
associations observed between cytoplasmic expression of
caspase-3 and age (p=0.583), gender (p=0.551), smoking
status (p=0.598), tumor size (p=0.607), histology (p=0.731),
histologic grade (p=0.345), pT stage (p=0.635), lymphovascular
invasion (p=0.215), perineural invasion (p=0.595), and
presence of necrosis (p=0.741).

For GRIM-19 expression, tumors displayed varying
intensities of cytoplasmic expression without nuclear
expression. 12 (14.8%) of 81 non-mucinous lung
adenocarcinomas exhibited high GRIM-19 expression,
and 69 (85.2%) exhibited low GRIM-19 expression. Low
GRIM-19 expression was observed in 1 (25%) of the
lepidic pattern adenocarcinomas, 42 (91.3%) of the acinar
pattern, 6 (75%) of the papillary pattern, 2 (66.7%) of the
micropapillary pattern, and 18 (90%) of the solid pattern
tumors (p=0.005). Low GRIM-19 expression was observed
in 1 (25%) of the histologic grade 1 tumors, 48 (88.9%) of
the histologic grade 2 tumors, and 20 (87%) of the
histologic grade 3 tumors. Tumors with higher histologic
grades exhibited lower GRIM-19 expression compared to
those with lower grades, indicating a significant
association between GRIM-19 expression and histologic
grading (p=0.002). Among the advanced-stage tumors,
26 (96.3%) showed low GRIM-19 expression, while
among the early-stage tumors, 43 (79.6%) showed low
expression, and a significant association was observed
between GRIM-19 expression and tumor stage (p=0.047).
Among tumors with lymphovascular invasion, 42 (93.3%)
exhibited low GRIM-19 expression, while among
tumors without lymphovascular invasion, 27 (75%)
exhibited low expression, indicating a significant
association  between  GRIM-19  expression and
lymphovascular invasion (p=0.021). There were no
significant associations observed between GRIM-19
expression and age (p=0.889), gender (p=0.452),
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smoking status (p=0.252), tumor size (p=0.502), pT
stage (p=0.074), lymph node metastases (p=0.095),
perineural invasion (p=0.740), and necrosis (p=0.444).
The median follow-up duration was 31.7 (range, 1-145)
months. Out of the 81 patients, 30 (37.0%) died from
carcinoma, while 2 (2.5%) patients died from other causes
without evidence of recurrence and were considered
censored. Three (3.7%) patients were still alive with the
disease, and 46 (56.8%) were alive with no evidence of
disease.

The 5-year OS rate showed a significant difference
between patients with and without tumors exhibiting
lymphovascular invasion (26% vs. 62%, p=0.009, Figure 3).
The median overall survival time for patients with low
GRIM-19 expression was 29.42 (range, 1-109) months,
while for patients with high GRIM-19 expression, it was
44.35 (range, 14-145) months. The 5-year OS rate for
patients with low GRIM-19 expression tumors was 48%,
whereas, for patients with high GRIM-19 expression
tumors, it was 92%. Univariate Kaplan-Meier/log-rank
analyses showed that patients with tumors exhibiting
low GRIM-19 expression had significantly lower 5-year
OS rates compared to those with high GRIM-19
expression (p=0.008, Figure 4A). Nevertheless, there was
no significant association between the 5-year OS rate and
caspase-3 cytoplasmic expression (p=0.330, Figure 4B),
caspase-3 nuclear expression (p=0.412, Figure 4C), and
other clinicopathologic factors such as age (p=0.827),
gender (p=0.429), smoking (p=0.738), tumor size (p=0.616),
tumor histology (p=0.476), histologic grading (p=0.601),
tumor stage (p=0.119), pT stage (p=0.076), lymph node
metastases (p=0.353), perineural invasion (p=0.565), and
presence of necrosis (p=0.169).

Only 11 (13.6%) experienced recurrence. The median
time to recurrence was 21.74 (range, 4.9-41.7) months.
The 5-year DFS rate showed no significant association
with the GRIM-19 expression (p=0.368, Figure 5A),
caspase-3 cytoplasmic expression (p=0.581, Figure 5B),
caspase-3 nuclear expression (p=0.447, Figure 5C),
and clinicopathologic factors such as age (p=0.785),
gender (p=0.187), smoking (p=0.094), tumor size (p=0.090),
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Figure 3. The Kaplan-Meier curves of lymphovascular
invasion for 5-year overall survival rate. The 5-year OS rate
of patients with tumors with lymphovascular invasion and
no lymphovascular invasion was 26% and 62% (p=0.009)
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Table 2. The association between caspase-3 and GRIM-19 expression and clinicopathologic features

Age
<65 years (n=39) >65 years (n=42) P
Caspase-3 nuclear expression, n (%)
Negative 9(23.1) 7 (16.7) 0.469
Positive 30(76.9) 35(83.3) '
Caspase-3 cytoplasmic expression, n (%)
Mild 13 (33.3) 12 (28.6)
Moderate 17 (43.6) 23 (54.8) 0.583
Strong 9(23.1) 7 (16.7)
GRIM-19 expression, n (%)
Low 33(84.6) 36 (85.7) 0.889
High 6 (15.4) 6 (14.3) '
Gender
Female (n=20) Male (n=61) P
Caspase-3 nuclear expression, n (%)
Negative 7 (35) 9 (14.8) 0.060
Positive 13 (65) 52 (85.2) ’
Caspase-3 cytoplasmic expression, n (%)
Mild 8 (40) 17 (27.9)
Moderate 8 (40) 32 (52.5) 0.551
Strong 4 (20) 12 (19.7)
GRIM-19 expression, n (%)
Low 16 (80) 53 (86.9)
High 4 (20) 8 (13.1) 0.452
Smoking Status
Current smoker (n=38) Ex-Smoker (n=25) Never Smoker (n=18) P
Caspase-3 nuclear expression, n (%)
Negative 5(13.2) 5 (20) 6 (33.3) 0.208
Positive 33(86.8) 20 (80) 12 (66.7) :
Caspase-3 cytoplasmic expression, n (%)
Mild 12 (31.6) 7(28) 6(33.3)
Moderate 16 (42.1) 15 (60) 9 (50.0) 0.598
Strong 10 (26.3) 3(12) 3(16.7)
GRIM-19 expression, n (%)
Low 35(92.1) 20 (80) 14 (77.8) 0.952
High 3(7.9) 5 (20) 4 (22.2) )
Tumor size
<2.4 cm (n=40) >2.4 cm (n=41) P
Caspase-3 nuclear expression, n (%)
Negative 8 (20) 8 (19.5) 0.956
Positive 32 (80) 33(80.5) '
Caspase-3 cytoplasmic expression, n (%)
Mild 11 (27.5) 14 (34.1)
Moderate 22 (55.0) 18 (43.9) 0.607
Strong 7(17.5) 9 (22.0)
GRIM-19 expression, n (%)
Low 33(82.5) 36 (87.8) 0.502
High 7 (17.5) 5(12.2) )
Histology
Lepidic (n=4) Aciner (n=46) Papillary (n=8) Micropapillary (n=3) Solid (n=20) P
Caspase-3 nuclear expression, n (%)
Negative 4 (100) 5(10.9) 4 (50) 0(0) 3(15) <0001
Positive 0(0) 41 (89.1) 4 (50) 3 (100) 17 (85) :
Caspase-3 cytoplasmic expression, n (%)
Mild 3(75) 14 (30.4) 2 (25) 1(33.3) 5 (25)
Moderate 1(25) 22 (47.8) 4 (50) 2 (66.7) 11 (55) 0.731
Strong 0(0) 10 (21.7) 2 (25) 0(0) 4 (20)
GRIM-19 expression, n (%)
Low 1(25) 42 (91.3) 6 (75) 2 (66.7) 18 (90) 0.005
High 3(75) 4 (8.7) 2 (25) 1(33.3) 2 (10) )
Histologic Grade
Grade 1 (n=4) Grade 2 (n=54) Grade 3 (n=23) P
Caspase-3 nuclear expression, n (%)
Negative 4 (100) 9(16.7) 3(13) <0.001
Positive 0(0) 45 (83.3) 20 (87) :
Caspase-3 cytoplasmic expression, n (%)
Mild 3(75) 16 (29.6) 6 (26.1)
Moderate 1(25) 26 (48.1) 13 (56.5) 0.345
Strong 0(0) 12 (22.2) 4 (17.4)
GRIM-19 expression, n (%)
Low 1 (25) 48 (88.9) 20 (87) 0.002
High 3 (75) 6 (11.1) 3(13) )
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Table 2. (continued) The association between caspase-3 and GRIM-19 expression and clinicopathologic features
Tumor Stage

Early Stage (I-11) (n=54) Advanced Stage (111-1V) (n=27) P
Caspase-3 nuclear expression, n (%)
Negative 11 (20.4) 5 (18.5) 0.844
Positive 43 (79.6) 22 (81.5) ’
Caspase-3 cytoplasmic expression, n (%)
Mild 19 (35.2) 6 (22.2)
Moderate 29 (53.7) 11 (40.7) 0.021
Strong 6 (11.1) 10 (37.0)
GRIM-19 expression, n (%)
Low 43 (79.6) 26 (96.3) 0.047
High 11 (20.4) 1(3.7) )
pT Stage
pT1-2 (n=66) pT3-4 (n=15) P
Caspase-3 nuclear expression, n (%)
Negative 13 (19.7) 3 (20) 0.979
Positive 53 (80.3) 12 (80) ’
Caspase-3 cytoplasmic expression, n (%)
Mild 19 (28.8) 6 (40.0)
Moderate 33 (50.0) 7 (46.7) 0.635
Strong 14 (21.2) 2 (13.3)
GRIM-19 expression, n (%)
Low 54 (81.8) 15 (100) 0.074
High 12 (18.2) 0(0) '
Lymphovascular Invasion
Absent (n=36) Present (n=45) P
Caspase-3 nuclear expression, n (%)
Negative 9 (25) 7 (15.6) 0.289
Positive 27 (75) 38 (84.4) '
Caspase-3 cytoplasmic expression, n (%)
Mild 12 (33.3) 13 (28.9)
Moderate 20 (55.6) 20 (44.4) 0.215
Strong 4(11.1) 12 (26.7)
GRIM-19 expression, n (%)
Low 27 (75) 42 (93.3) 0.021
High 9 (25) 3(6.7) )
Lymph Node Metastases
Absent (n=50) Present (n=31) P
Caspase-3 nuclear expression, n (%)
Negative 11 (22) 5(16.1) 0519
Positive 39 (78) 26 (83.9) '
Caspase-3 cytoplasmic expression, n (%)
Mild 17 (34) 8(25.8)
Moderate 28 (56) 12 (38.7) 0.020
Strong 5 (10) 11 (35.5)
GRIM-19 expression, n (%)
Low 40 (80) 29 (93.5) 0.095
High 10 (20) 2 (6.5) )
Perineural Invasion
Absent (n=72) Present (n=9) P
Caspase-3 nuclear expression, n (%)
Negative 15 (20.8) 1(11.1) 0.490
Positive 57 (79.2) 8(88.9) '
Caspase-3 cytoplasmic expression, n (%)
Mild 21(29.2) 4 (44.4)
Moderate 36 (50.0) 4 (44.4) 0.595
Strong 15 (20.8) 1(11.1)
GRIM-19 expression, n (%)
Low 61 (84.7) 8(88.9) 0.740
High 11 (15.3) 1(11.1) )
Necrosis
Absent (n=39) Present (n=42) P
Caspase-3 nuclear expression, n (%)
Negative 7(17.9) 9(21.4) 0,694
Positive 32(82.1) 33(78.6) '
Caspase-3 cytoplasmic expression, n (%)
Mild 11 (28.2) 14 (33.3)
Moderate 21 (53.8) 19 (45.2) 0.741
Strong 7(17.9) 9(21.4)
GRIM-19 expression, n (%)
Low 32 (82.1) 37(88.1)
High 7 (17.9) 5 (11.9) 0.444
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Figure 4. The Kaplan-Meier curves of GRIM-19 expression, caspase-3 cytoplasmic expression, and caspase-3 nuclear
expression for 5-year overall survival. A) the 5-year OS rate of patients with a low GRIM-19 expression was significantly
decreased compared with those with a high GRIM-19 expression (p=0.008), however, the 5-year OS rate showed no
association with B) caspase-3 cytoplasmic expression (p=0.330), and C) caspase-3 nuclear expression (p=0.412)
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Figure 5. The Kaplan-Meier curves of GRIM-19 expression, caspase-3 cytoplasmic expression, and caspase-3 nuclear
expression for 5-year disease-free survival. A) the 5-year DFS rate showed no association with GRIM-19
expression (p=0.368), B) caspase-3 cytoplasmic expression (p=0.581), and C) caspase-3 nuclear expression (p=0.447)

tumor histology (p=0.256), histologic grading (p=0.399),
tumor stage (p=0.916), pT stage (p=0.264),
lymphovascular invasion (p=0.139), Ilymph node
metastases (p=0.534), perineural invasion (p=0.779), and
presence of necrosis (p=0.384).

DISCUSSION

Invasive non-mucinous lung adenocarcinoma represents
the most prevalent pathologic subtype among lung
adenocarcinomas (2). The tumor growth rate depends on
the balance between cellular proliferation and apoptosis,
which determines tumor progression and prognosis (3).
Caspase enzymes play an essential role in the apoptosis
cascade. Besides their well-known apoptotic effects,
caspase-3 may also cause spontaneous DNA double-strand
breaks, chromosomal instability, and gene mutations, and
promote malignant transformation through sublethal
caspase-3 activation in cancer cells (6). Furthermore,
caspase-3 has proliferative and angiogenic effects in tumor
cells (4).

Caspase-3 overexpression has been demonstrated in many
tumors (7). There is ongoing research on the significance
of caspase-3 expression in the prognosis of malignant
tumors, and the results are controversial. Several studies
have shown that patients with breast, stomach, ovarian,
cervical, and colorectal cancer, which exhibit high
caspase-3 expression, have a worse prognosis (16,19).
However, while some studies have indicated that a high level
of caspase-3 expression is associated with better survival
in patients with gastric and colorectal cancer (20,21),
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others have reported no significant relationship between
caspase-3 expression and survival (22,23). Limited studies
have been conducted on lung adenocarcinomas, and some
of them have revealed that high caspase-3 expression is
associated with longer survival rates in lung adenocarcinoma
patients (24-26). However, Takata et al. (17) reported that
patients with caspase-3 negative stage | lung
adenocarcinoma had a higher 5-year OS rate compared to
patients with caspase-3 positive tumors. In contrast to
these results, our study demonstrated that caspase-3
positivity had no significant effect on 5-year OS or DFS
rates.

Most of the available studies on lung carcinomas have not
revealed any relationship between caspase-3 expression
and prognostic factors such as histologic type, histologic
grading, tumor stage, lymphovascular invasion, and lymph
node involvement (17,24,25). However, Koomagi et al. (26)
reported a significant association between caspase-3
expression and a lower incidence of lymph node
involvement. In contrast, our study indicated that tumors
with lymph node metastases and advanced tumors
exhibited strong cytoplasmic expression of caspase-3, and
there was a significant association between cytoplasmic
caspase-3 expression and lymph node metastasis and
tumor stage. Furthermore, we found that caspase-3 nuclear
positivity was significantly associated with tumor
histology and histologic grading in our current study. We
observed that  high-grade  non-mucinous  lung
adenocarcinomas had a higher frequency of caspase-3
nuclear positivity. These findings suggest that nuclear
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positivity and high cytoplasmic caspase-3 expression may
be indicative of more aggressive behavior.

In addition to the well-known apoptosis pathways,
rigorous research is ongoing to explore different
mechanisms of cell death. GRIM-19, an apoptotic protein
induced by the combination of IFN-f and RA, has emerged
as a novel tumor suppressor (8,13). Overexpression of
GRIM-19 has been shown to induce cell death through
apoptosis (11,13,14). Notably, GRIM-19 expression is
generally higher in normal tissues compared to malignant
forms in various organs (27,28). Loss or reduced
expression of GRIM-19 has also been observed in several
tumors, including colorectal, breast, ovarian, cervical, and
kidney tumors (7,28-31). Consistent with previous
research, our study revealed that a majority of non-
mucinous lung adenocarcinomas in our series (85.2%)
exhibited low GRIM-19 expression. Furthermore, existing
literature demonstrates a significant association between
the loss or reduced expression of GRIM-19 and poor tumor
differentiation, tumor stage, lymph node metastasis, and
lymphovascular invasion in colorectal, breast, ovarian, and
kidney tumors (28-31).

In the current literature, only a limited number of studies
have investigated the impact of GRIM-19 on lung
adenocarcinomas (15,27,32,33). Similar to our findings,
Fan et al. (27) and Zhou et al. (32) reported a significant
decrease in GRIM-19 expression in advanced lung
adenocarcinomas compared to early-stage tumors.
However, Wu et al. (33) did not observe a significant
association between GRIM-19 expression and any
histopathological findings, including tumor stage. In
contrast to these studies, our research demonstrated that
GRIM-19 expression was lower in tumors with higher
histologic grades than in those with lower histologic
grades. The loss of GRIM-19 expression exhibited a
significant association with histologic grading. We also
observed that tumors with lymphovascular invasion had
lower levels of GRIM-19 expression compared to those
without invasion.

Furthermore, our study revealed an interesting finding that
patients with high GRIM-19 expression tumors had a
higher 5-year OS rate compared to those with low GRIM-19
expression tumors, which has not been previously reported
in the literature (92% and 48%, respectively). However,
we did not observe a significant impact of GRIM-19
expression on the 5-year OS rate. It is worth noting that
only a few studies in the available literature have
investigated the significance of GRIM-19 expression on
survival in malignant tumors. Hao et al. (29) reported that
colon carcinoma patients with GRIM-19 negative tumors
exhibited higher recurrence and metastatic rates, and
negative tumors were associated with worse OS. Similarly,
llelis et al. (18) demonstrated that patients with low
GRIM-19 expression had worse OS and DFS rates
compared to those with high GRIM-19 expression in
high-grade serous ovarian carcinoma.

This study had several limitations. Firstly, the assessment
of caspase-3 and GRIM-19 protein expressions were
performed using TMA cores, which may have inherent
limitations in terms of assessment accuracy. To mitigate
this potential error, TMA blocks were obtained by
sampling two cylindrical samples, each with a diameter of
2 mm, from different regions of each tumor. Secondly,
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protein expression was detected using
immunohistochemistry, which may be subject to
variability and subjective interpretation. Thirdly, the study
was conducted at a single center, resulting in a limited
number of patients included in our study. Therefore, it is
crucial to validate these findings through additional
multicenter studies involving a larger and more diverse
patient cohort.

CONCLUSION

The expressions of caspase-3 and GRIM-19 may
potentially contribute to tumorigenesis and tumor
progression. Our study revealed significant associations
between caspase-3 nuclear positivity, high cytoplasmic
caspase-3 expression, and low GRIM-19 expression with
unfavorable clinicopathological features, including tumor
histology, tumor grade, tumor stage, lymphovascular
invasion, and lymph node metastases. Moreover, our study
demonstrated, for the first time in the literature, the
significance of low GRIM-19 expression on the 5-year OS
rate in patients with non-mucinous lung adenocarcinomas.
These findings suggest that caspase-3 and GRIM-19
expression could serve as predictive markers for clinical
behavior and potential targets for novel treatment options.
However, further multicentric studies involving a larger
number of patients are needed to determine the precise
impact of these proteins in patients with non-mucinous
lung adenocarcinoma.
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ABSTRACT

Aim: The aim of this study was to investigate the effect of ultrasonography (USG)-guided
transversus abdominis plane (TAP) block on postoperative analgesia, gastrointestinal motility,
and mobilization time in patients who had a cesarean section under spinal anesthesia.
Material and Methods: The follow-up forms of the total 81 patients who had elective
cesarean delivery under spinal anesthesia between March 2022 and June 2022 were reviewed
retrospectively. The patients were divided into two groups, 41 patients as the TAP block
applied group (group T) and 40 patients as the control group (group C). Demographic data of
patients, visual analog scale (VAS) values at postoperative 2nd-, 4th-, 6th-, 12th-, and 24th-
hour, tramadol requirements, non-steroidal anti-inflammatory drug (NSAID) and tramadol
consumption, postoperative nausea-vomiting (PONV) status, initial gas release times and
mobilization times were analyzed.

Results: The VAS scores of the patients in group T at the postoperative period 2nd-, 4th-, and
6th-hour were significantly lower than those of group C (p<0.001). However, the rate of
PONV (p=0.006), tramadol requirement (p=0.002), amount of tramadol (p=0.003) and NSAID
consumed (p<0.001), and mobilization time (p=0.005) were significantly lower in patients in
group T. The time until the passage of flatus was short in Group T, although it was not
significant (p=0.072).

Conclusion: The USG-guided TAP block significantly contributes to multimodal analgesia
after cesarean delivery and may contribute to the early mobilization of patients and the return
of gastrointestinal functions.

Keywords: Obstetrical analgesia; postoperative pain; TAP block; cesarean section; early
ambulation; gastrointestinal motility.

0z

Amag: Bu caligmanin amaci, spinal anestezi altinda sezaryen dogum yapan hastalarda
ultrasonografi (USG) kilavuzlugunda uygulanan transversus abdominis plan (TAP) blogun
postoperatif analjezi, gastrointestinal motilite ve mobilizasyon zamanina etkisini aragtirmaktir.
Gere¢ ve Yontemler: Mart 2022 ile Haziran 2022 tarihleri arasinda spinal anestezi altinda
elektif sezaryen dogum gergeklestirmis olan toplam 81 hastanin takip dosyalar geriye doniik
olarak incelendi. Hastalar, 41 hasta TAP blok uygulanan grup (grup T) ve 40 hasta kontrol
grubu (grup K) olmak iizere iki gruba ayrildi. Hastalarin demografik verileri, postoperatif
donem 2., 4., 6., 12. ve 24. saatlerdeki viziiel analog skala (VAS) degerleri, tramadol
gereksinimleri, non-steroid anti inflamatuar ilag (NSAII) ve tramadol tiiketimleri, postoperatif
bulanti-kusma (postoperative nausea-vomiting, PONV) durumlari, ilk gaz ¢ikis zamanlari ile
mobilizasyon zamanlar1 analiz edildi.

Bulgular: Grup T’deki hastalarin postoperatif 2., 4. ve 6. saatlerdeki VAS skorlar1 grup K’ye
gore anlaml olarak daha diisiiktii (p<0,001). Bununla birlikte grup T’deki hastalarda PONV
goriilme oran1 (p=0,006), tramadol gereksinimi (p=0,002), tiiketilen tramadol (p=0,003) ve
NSAII (p<0,001) miktar1 ile mobilizasyon siiresi (p=0,005) anlamli olarak diisiik saptandi.
Grup T'de ilk gaz ¢ikigina kadar gegen siire kisa olmakla birlikte anlamli degildi (p=0,072).
Sonu¢: USG kilavuzlugunda uygulanan TAP blogun sezaryen dogum sonras: multimodal
analjeziye 6nemli katki sagladigini ve hastalarin erken mobilizasyonuna ve gastrointestinal
fonksiyonlarin geri doniigiine katki saglayabilecegini diisiiniiyoruz.

Anahtar kelimeler: Obstetrik analjezi; postoperatif agri; TAP blok; sezaryen dogum; erken
ambulasyon; gastrointestinal motilite.
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INTRODUCTION

Since most patients experience moderate to severe pain
after cesarean delivery, it is essential to ensure pain
control. Failure to provide pain palliation may affect the
mother-infant bond, disrupt the care of the baby, and lead
to difficulties in early breastfeeding. Although there are
two components of postpartum pain: somatic (due to
abdominal wall incision) and visceral (from the uterus), an
essential component of pain originates from the abdominal
wall incision (1). Difficulty in movement due to pain may
delay mobilization and increase the risk of venous
thromboembolism. Pulmonary complications may be
triggered due to coughing due to pain and avoidance of
deep breathing, and cardiac arrhythmias, hypertension,
and myocardial ischemia may occur in patients exposed to
severe pain for a long time (2,3).

Systemic or neuraxial opioids are frequently used to treat
postoperative pain because they are effective against pain
of both somatic and visceral origin. However, undesirable
side effects such as nausea-vomiting, itching, decreased
bowel movements or constipation, and respiratory and
conscious depression may be observed (4). Enhanced
recovery after surgery (ERAS) protocols emphasize
transversus abdominis plane (TAP) block, which includes
abdominal nerve block in multimodal analgesia, to reduce
opioid consumption in providing postoperative pain
control (5-7). Ultrasonography (USG) guided TAP block
is a fascial plane block that can eliminate somatic pain by
blocking the neural afferents of the abdominal wall
between T6 and L1 between the internal oblique and
transversus abdominis muscles and has become popular in
postpartum patients as well (8-10).

This study investigates the effects of USG-guided bilateral
TAP block on postoperative pain scores, analgesic
consumption, mobilization time, and gastrointestinal
functions in patients who had a cesarean delivery under
spinal anesthesia.

MATERIAL AND METHODS

Study Design and Groups

After the approval of the Local Clinical Research Ethics
Committee (date: 06.07.2022, no: 166) of the University
of Health Sciences, Kanuni Sultan Siileyman Training and
Research Hospital, this retrospective observational study
was started following the principles of the Declaration of
Helsinki.

Patients who had elective cesarean delivery under spinal
anesthesia during the three months between March 1,
2022, and June 1, 2022, at the University of Health
Sciences Turkey, Istanbul Kanuni Sultan Siileyman
Training and Research Hospital, were retrospectively
analyzed. All patients who met the inclusion criteria and
had missing data were included in the study. Inclusion
criteria  for the study; American Society of
Anesthesiologists (ASA) Il physical status, 18 years of age
and older, who underwent cesarean section with
Pfannenstiel incision under spinal anesthesia. Exclusion
criteria; Patients under 18 years of age, patients with
intraoperative nausea and vomiting due to spinal
anesthesia which do not go away in a short time, patients
with severe preeclampsia or HELLP syndrome, patients
with complicated diabetes who have ASA Il physical
status and need postoperative intensive care (Figure 1).
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A total of 81 patients were divided into two groups the
TAP block group (group T) and the control group without
TAP block (group C). The visual analog scale (VAS)
values of the patients at postoperative 2, 4, 6, 12, and 24
hours (0=no pain, 10=the most severe pain ever),
diclofenac and tramadol requirements and consumption,
postoperative nausea-vomiting (PONV, 0: none, 1: nausea
without vomiting, 2: both nausea and vomiting),
postoperative mobilization times and gastrointestinal
motility were analyzed by accessing the time until passage
of flatus from the patient follow-up forms.

In the gynecology and obstetrics clinic of our hospital,
paracetamol (Rastamol 10 mg/mL vial, Haver Farma,
Tirkiye) 1 g 3x1 intravenous (iv) is administered as an
analgesic in the postoperative period in all cesarean
deliveries under general or spinal anesthesia. Diclofenac
sodium (Dichloron 75 mg / 3 mL, Deva Farma, Tiirkiye)
75 mg intramuscularly 1 to 3 times is administered to
patients who complain of pain despite paracetamol. If pain
relief does not occur with diclofenac, tramadol
hydrochloride (Tradolex 100 mg / 2 mL, Menta Farma,
Tiirkiye) is infused 1 to 3 times iv in 100 ml of
physiological saline. All patients included in the study
were routinely administered 3x1 g paracetamol iv and
diclofenac and tramadol were also administered according
to pain complaints.

Spinal Anesthesia

In both groups, spinal anesthesia was performed by the
same anesthesiologist and senior assistant using similar
doses of drugs. Spinal anesthesia was performed with
20 mcg fentanyl and 8-10 mg 0.5% heavy bupivacaine,
depending on the patient's height, using a 25 G Quincke
spinal needle from the L3-L4 or L4-L5 interval in the
sitting position. The surgical procedure was started when
the sensory block level was T6 and the Bromage motor
block level was 2-3.

Transversus Abdominis Plane (TAP) Block

TAP block was applied at the end of the operation to the
patients who performed cesarean section under spinal
anesthesia and accepted the block application. After skin
antisepsis was achieved in the supine position, a linear

Elective cesarean delivery
under spinal anesthesia (n=84)

Excluded (n=3)
HELLP syndrome (n=1)
Severe preeclampsia (n=1)
Postpartum bleeding (n=1)

Included in the study (n=81)

l l

TAP block performed patient Patients without TAP block
(n=41) (n=40)

Figure 1. Flow chart of the study
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probe was placed between the crista iliaca and coastal
border under the guidance of USG (Esaote MyLabFive,
Italy). The TAP was defined by providing the ideal image
of the external oblique, internal oblique, and transversus
abdominis muscles in the anterior part of the abdomen.
With the in-plane technique, using a 100 mm 20 G block
needle (Stimuplex Ultra 360, Braun, Japan), 20 ml of
0.25% bupivacaine (Bustesin 0.5% Vem Pharma, Tiirkiye)
bilaterally on each side, the fascial plane between the
internal oblique muscle and the transversus abdominis
muscle injected. After the block, all patients were
followed up in the recovery room for 45 minutes and
transferred to inpatient services. No invasive procedure
was applied to the patients in the control group at the end
of the operation.
Postoperative
Motility
Mobilization was defined as all activities in which the
patient is out of bed, such as standing at the bedside, sitting
in a chair, or taking a walk in the corridor (11). Motility is
the ability to move, the power of movement, and mobility.
Gastrointestinal motility is also explained as motility
related to the stomach and intestines. The literature
investigated the effect of different applications on
gastrointestinal motility after cesarean delivery, and the
time to first gassing was examined in many randomized
controlled studies (12). Our study used the time until the
passage of flatus recorded in inpatient wards to evaluate
gastrointestinal motility. Similarly, standing, sitting in a
chair, or walking was defined as mobilization.
Determination of Sample Size

A previous study was used to calculate the sample size (3).
The authors determined that a 25% reduction in
postoperative opioid consumption was significant in their
pilot study, with a p<0.05 and study power of 0.8; they
determined that should be 28 patients in each group. All
patients who had a cesarean section under spinal
anesthesia who met the inclusion criteria between the
relevant dates and had no missing data were included in
our study.

Statistical Analysis

IBM SPSS v.26.0 program was used to analyze the data.
Descriptive data are expressed as number of patients,
percentage, mean and standard deviation, and distribution
range. The conformity of the variables to the normal
distribution was evaluated analytically (Shapiro-Wilk test)
and visually (histogram). An Independent sample t-test
was used to analyze data with normal distribution. The

Mobilization and Gastrointestinal

Effect of TAP Block in Cesarean Deliveries

Mann-Whitney U test was used to analyze data that did not
show normal distribution. In the analysis of VAS scores
within and between groups, repeated measures ANOVA
test with Bonferroni post hoc comparisons was used. The
Pearson chi-square and Fisher's exact tests were used to
evaluate qualitative data. The significance level for all
results was accepted as p<0.05.

RESULTS

Between March 2022 and June 2022, 84 patients who
underwent elective cesarean section under spinal
anesthesia and whose records were not missing were
reached. Three patients transferred to the surgical
intensive care unit after cesarean section diagnosed with
HELLP syndrome, preeclampsia, and postpartum
hemorrhage were excluded from the study. A total of 81
patients were included in the study. After a cesarean
delivery, 41 patients who underwent USG-guided TAP
block were classified as Group T, and 40 patients without
TAP block were classified as Group C (Figure 1).

The mean age of all patients in the entire study group was
28.0+£5.9 (range, 18-41) years, and all were in ASA Il
physical status. There was no statistically significant
difference between the groups in terms of demographic
characteristics.

POVN developed in 4.9% (n=2) of patients in group T and
27.5% (n=11) of patients in group C. Post-operative
mobilization time was 5.7+0.9 (range, 4-8) hours and
6.5£1.2 (range, 4-9) hours in group T and group C,
respectively. The mean time until the passage of flatus
was 8.8+1.6 (range, 6-13) hours in group T, while it was
9.742.1 (range, 7-14) hours in group C (Table 1). The
PONV rate was significantly lower, and post-operative
mobilization time was considerably shorter in group T
than in group C (p=0.006, and p=0.005, respectively).
Although the mean time until the passage of flatus was
found shorter in Group T than in Group C, it was not
statistically significant (p=0.072).

When the VAS scores were analyzed, the 2nd-, 4th-, and
6th-hour VAS scores in Group T were significantly lower
than in Group C (p<0.001). There was no significant
difference between the groups' 12- and 24-hour VAS
scores (p=0.801, and p=0.859, respectively). In the TAP
group, the 2nd- and 4th-hour VAS scores were
significantly lower than the 6th-, 12th-, and 24th-hour
VAS scores. However, there was no statistically
significant difference between VAS scores in the control
group (Table 2, Figure 2).

Table 1. Demographic data and some clinical characteristics of the patients

Group T (n=41)

Group C (n=40) p Overall (n=81)

Age (years), mean+SD (min-max)
Height (cm), mean+SD (min-max)
BMI (kg/m?), median (min-max)

ASA 11 physical status, n % 41 (100)
PONV, n % 2(4.9)
Mobilization (hour), mean+SD (min-max) 5.7+0.9 (4-8)

Time until passage of flatus (hour), mean+SD 8.8+1.6 (6-13)

27.846.1 (18-41)
160.0+4.1 (152-167)
29.6 (24.1-40.0)

28.345.8 (18-41)  0.710 28.0+5.9 (18-41)
160.0+5.8 (150-175)  0.765 160.0+5.0 (150-175)
28.8(24.6-452)  0.184 29.3 (24.1-45.2)
40 (100) - 81 (100)

11 (27.5) 0.006 13 (16.1)
6.5+1.2 (4-9) 0.005 6.141.2 (4-9)
9.742.1(7-14)  0.072 9.3+1.9 (6-14)

SD: standard deviation, min: minimum, max: maximum, BMI: body mass index, ASA: American Society of Anesthesiologists, PONV: postoperative nausea and vomiting
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Table 2. Visual analogue scale values of the groups

Effect of TAP Block in Cesarean Deliveries

Group T (n=41)

Group C (n=40)

Mean SD SE 95% CI Mean SD SE 95% CI
2nd-hour 241 0.5 0.11 2.19-2.63 4.27 0.8 0.13 4.01-4.54
4th-hour 2.70 0.7 0.13 2.45-2.95 4,57 0.9 0.14 4.30-4.85
6th-hour 3.17 0.7 0.13 2.90-3.43 4.80 0.9 0.16 4.48-5.11
12th-hour 4.41 0.6 0.11 4.19-4.63 4.38 0.7 0.12 4.13-4.62
24th-hour 4,12 0.7 0.16 3.90-4.34 4.15 0.7 0.12 3.91-4.38

SD: standard deviation, SE: standard error, Cl: confidence interval

Group

=== Control
—TAP

Visual Analog Scale (VAS)

2nd 4th 6th 12th 24th
Time (hour)
Figure 2. The mean visual analogue scale (VAS) scores of
the groups in the first 24 hours.

Diclofenac was administered to 80.5% (n=33) of patients
in group T and all of the patients in group C (p=0.005).
Tramadol was required in 7.3% (n=3) of the patients in
group T and 35% (n=14) in group C (p=0.002). The mean
amount of diclofenac and tramadol administered in the
first 24 hours postoperatively was 109.7+65.1 mg and
12.2445.7 mg in group T, while it was 196.8+40.5 mg and
45.0+£67.7 mg in group C, respectively. The amount of
diclofenac (p<0.001) and tramadol (p=0.003) consumed
postoperatively was significantly lower in group T. Local
anesthetic systemic toxicity (LAST) was not observed in
any patient after the TAP block.

DISCUSSION

In this study, we determined that a TAP block added to
spinal anesthesia reduces the frequency of PONV, VAS
scores in the first 6 hours postoperatively, mobilization
times, and the need for opioids consumed in the
postoperative period. In addition, the mean time until the
passage of flatus was also lower in the TAP block group,
although it was not significant.

It has been reported that more than 40% of patients in the
postoperative period experience moderate or severe pain
in the early period (13). ERAS protocols using evidence-
based surgical principles have emphasized that TAP block
is a simple and reliable analgesia technique in cesarean
section, laparoscopic, and open abdominal operations to
reduce opioid consumption as a part of multimodal
analgesia (5,14). The widespread use of ultrasound and the
clear visualization of the anatomy make the TAP block a
safe and effective method for the multimodal
postoperative analgesia technique in obstetric, urological,
and lower abdominal surgery. Hebbard et al. (10) applied
the ultrasound-guided TAP block technique for the first
time. They reported that it has fewer potential
complications than epidural analgesia and is an effective

Duzce Med J, 2023;25(2)

alternative analgesia technique. In another study, 20 mL of
0.25% bupivacaine and USG-guided TAP block was
applied to women who had a cesarean section, and it was
reported that the 24-hour morphine consumption in the
TAP block group was significantly reduced compared to
the control group (15). Cansiz et al. (16) reported that
USG-guided TAP block in cesarean section patients
significantly reduced pain scores and tramadol
consumption. In some randomized controlled studies
investigating the effectiveness of TAP block, a placebo
control group was formed by administering saline to the
TAP (17,18). However, USG-guided TAP block
application is not a risk-free technique, although it is safe
and has a low risk of complications. Therefore, the ethical
legitimacy of using interventional placebo-controlled
regional analgesia is controversial. In our study, while a
bilateral TAP block was applied to the TAP block group
with 20 mL of 0.25% bupivacaine under USG guidance,
no intervention was applied to the control group.
Following the literature, 2,4, and 6-hour VAS scores,
nonsteroidal anti-inflammatory drug (NSAID), and
tramadol requirement, NSAID, and tramadol consumption
amount were significantly lower in patients who
underwent TAP block.

Multimodal  opioid-sparing  analgesia  approaches
highlighted in ERAS protocols aim to reduce systemic
opioid demand. Undesirable effects such as nausea,
vomiting, constipation, delayed return of bowel
movements, sedation, respiratory depression,
hyperalgesia, and prolonged hospital discharge have
increased the interest in analgesic modalities such as TAP
block in postoperative analgesia (19-21). However, it has
been reported that intrathecal morphine or opioid
administration may contribute to postoperative analgesia
and early mobilization by synergistic effect with local
anesthetics in abdominal surgeries such as cesarean
section and other surgeries (5,22). Zhang et al. (23)
reported that preoperative TAP block with 0.6%
concentration lidocaine in patients who underwent
gynecological laparotomy reduced the incidence of
perioperative opioid use and postoperative nausea,
accelerated the recovery of bowel functions, shortened the
hospital stay, and contributed to early postoperative
mobilization. Another study emphasized that the incidence
of PONV decreased significantly in patients who had a
cesarean section because there was less need for opioids in
the group that underwent TAP block. There was less need
for antiemetics (24). Our study found that the mobilization
time and incidence of PONV were significantly reduced in
the group in which the TAP block was applied. The mean
time until the passage of flatus we used to evaluate
gastrointestinal motility was low in the TAP group, although
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it was not significant (8.8+1.6 vs. 9.7+2.1 hours). In addition,
we think that our 20 mcg intrathecal fentanyl administration
to the patients in both groups positively affects postoperative
analgesia and mobilization. Although patients who had a
cesarean delivery in our clinic are requested to be
mobilized at the sixth postoperative hour, mobilization
times may be prolonged depending on the pain status of
the patients or other factors. Consistent with the literature,
we think significantly less opioid use and better pain
palliation in the TAP block group may contribute to earlier
mobilization and return of bowel movements.
USG-guided TAP block is generally safe and has a low
complication rate. However, abdominal organ injuries,
intraperitoneal injuries, intestinal hematoma, and LAST
have been reported in TAP block performed both with the
blind technique and USG guidance (25-27). It has been
reported that the total dose should be 2-2.5 mg/kg in
bupivacaine, and the maximum recommended dose in an
adult patient is 175-225 mg (28). In our study, 100 mg of
bupivacaine was used in the TAP block group, and LAST
or other complications were not observed in any patient.
The major limitations of our study are its retrospective,
single-center, and small sample size. The level of the
sensory block before the TAP block was applied and the
duration of the motor blockade after spinal anesthesia were
not evaluated. Due to the insufficient number of Patient-
controlled analgesia (PCA) devices used in our hospital,
the amount of analgesic consumed in our study needed to
be followed up with PCA. Therefore, pain assessment and
analgesic consumption may not be optimal. The amount of
analgesic consumed was determined according to the
amount administered under a nurse's supervision and the
patient's pain scores. Other conditions may affect patients'
gastrointestinal motility (such as chewing gum). In
addition, patient records cover the first 24 hours.

CONCLUSION

In conclusion, TAP block pain scores and analgesic
requirements are reduced in pain control of patients who
had a cesarean section under spinal anesthesia. In addition,
we think it can contribute to the return of gastrointestinal
motility with early mobilization, which is also emphasized
in ERAS protocols because it contributes to pain palliation
and reduces the amount of systemic opioids consumed.
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ABSTRACT

Aim: This study aimed to investigate the relationship between photic phenomena and the
kappa angle after trifocal lens implantations.

Material and Methods: Fifty eyes of 35 cases, 17 female and 18 male, were included in the
study. The kappa angle was calculated with the Lenstar LS900 low-coherence interferometry
device using the pupil barycenter parameter. It was also calculated by using the iris barycenter
parameters. According to the calculations using the pupil barycenter distance, the patients were
divided into two groups with the preoperative pupil barycenter distance below 0.4 mm and
above 0.4 mm. A questionnaire was applied to the patients to evaluate complaints and
satisfaction in the postoperative period.

Results: The mean preoperative pupil barycenter distance was 0.38+0.12 mm and 52.0% (n=26)
of the measurements were below 0.40 mm, while the mean preoperative iris barycenter
distance was 0.40+0.15 mm and 46.0% (n=23) of the measurements were below 0.40 mm. No
significant correlation was found between the preoperative pupil barycenter distance and the
preoperative iris barycenter distance (rs=0.086, p=0.553). Additionally, there was no
statistically significant difference between the two groups concerning symptoms such as halo
and glare (p=0.948).

Conclusion: When considering a kappa angle upper limit of 0.6 mm, there is no discernible
difference in the frequency of occurrence of photic phenomena. We believe that both iris
barycenter parameters and pupil barycenter parameters, utilized for kappa angle calculations,
can be effectively employed to determine the deviation distance.

Keywords: Iris barycenter; kappa angle; photic phenomena; pupil barycenter; trifocal
intraocular lens.

(074

Amag: Bu ¢alismanin amaci, trifokal lens implantasyonlar1 sonrasi fotik fenomen ile kappa
acis1 arasindaki iligkiyi aragtirmaktir.

Gerec ve Yontemler: Calismaya 17 kadin ve 18 erkek olmak iizere 35 olgunun toplam 50
gozii dahil edildi. Kappa agisi, pupil barycenter parametresi kullanilarak Lenstar LS900 diisiik
koherens interferometri cihazi ile hesaplandi. Ayn1 zamanda iris barycenter parametreleri
kullanilarak da hesaplandi. Pupil barycenter mesafesi kullanilarak yapilan hesaplamalara gore
hastalar ameliyat 6ncesi pupil barycenter mesafesi 0,4 mm'nin altinda olanlar ve 0,4 mm'nin
tizerinde olanlar seklinde iki gruba ayrildi. Ameliyat sonrasi donemde sikayetleri ve
memnuniyetleri degerlendirmek amactyla hastalara anket uyguland.

Bulgular: Ameliyat 6ncesi ortalama pupil barycenter mesafesi 0,38+0,12 mm Ve 6l¢iimlerin
%352,0'si (n=26) 0,40 mm'nin altinda iken, ameliyat oncesi ortalama iris barycenter mesafesi
0,40+0,15 mm ve Slgiimlerin %46,0's1 (n=23) 0,40 mm'nin altindaydi. Ameliyat 6ncesi pupil
barycenter mesafesi ile ameliyat dncesi iris barycenter mesafesi arasinda istatistiksel olarak
anlamli bir korelasyon yoktu (rs=0,086, p=0,553). Ek olarak, iki grup arasinda halo ve
kamagma gibi semptomlar agisindan da istatistiksel olarak anlamli bir fark yoktu (p=0,948).
Sonug¢: Kappa agist i¢in @ist smir 0,6 mm olarak dikkate alindiginda fotik fenomenlerin
meydana gelme sikliginda fark edilebilir bir fark yoktur. Kappa agisi hesaplamalarinda
kullanilan hem iris barycenter parametrelerinin hem de pupil barycenter parametrelerinin
sapma mesafesini belirlemek icin etkili bir sekilde kullanilabilecegine inantyoruz.

Anahtar kelimeler: Iris barycenter; kappa agisi; fotik fenomen; pupil barycenter; trifokal
intraokiiler lens.
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INTRODUCTION

After the widespread adoption of multifocal intraocular
lenses (MIOLS) in cataract surgery, achieving perfection
and flawless outcomes has become crucial. These lenses
are commonly used for cataract and presbyopia
surgeries, leading to rising expectations and demands.
While many studies have reported positive results, certain
issues persist (1). MIOLs have the ability to focus at
various depths within the optical zone (2). They are
designed to distribute light to different distances, using
either refractive or diffractive optics (3). Trifocal
intraocular lenses (IOLs), a new generation of MIOLs,
possess a third focus that enhances intermediate vision
while maintaining performance for near and far vision (4).
Although MIOLs can provide spectacle-free vision, they
may reduce contrast sensitivity and cause unwanted photic
phenomena like glare and halos due to light passing
through diffractive optics (5,6).

Studies in the past have pointed out various reasons for
photic phenomena following MIOL implantations,
including IOL decentralization, lens fragment residues,
posterior capsule opacification, dry eye syndrome,
uncorrected visual acuity, postoperative astigmatism, and
postoperative ametropia (1,7,8). More recently, it has been
suggested that MIOLs may induce higher aberrations,
glare, and halos in patients with a high kappa angle (1).
The kappa angle represents the angle between the visual
axis and the pupillary axis (9). It can be classified as
positive (nasal light reflection) or negative (temporal light
reflection). A positive kappa angle of up to 5° is
considered physiological, whereas higher angles may
result in pseudo-strabismus (10).

In this study, we aimed to examine the occurrence of
photic phenomena in patients who have undergone trifocal
lens implantation and investigate its relationship with the
kappa angle.

MATERIAL AND METHODS

Study Design and Patients

This retrospective study was conducted at Kiitahya
Anadolu Hospital between 2017 and 2019, following the
principles of the Helsinki Declaration. Approval for the
study was obtained from the Istanbul Medipol University
Ethics Committee (Date: 08.11.2019, Approval No: 61009),
and written informed consent was obtained from all
participating patients. The study included patients who
were diagnosed with cataracts during their ophthalmologic
examinations, and who willingly underwent cataract
surgery with the desire for trifocal lens implantation. Each
eye was treated as an individual case, and all examinations
were conducted monocularly. Acrysof 1Q PanOptix
lenses (Alcon Laboratories, Inc.) were used for all patients
in the study. The patients were categorized into two groups
based on their preoperative kappa angle measurements: the
first group included those with a preoperative kappa angle
below 0.40 mm, while the second group comprised those
with a measurement of 0.40 mm and above.

Inclusion and Exclusion Criteria

Patients with cataracts, corneal astigmatism of 1.00 D and
below, and 0L strength between +16 D and +26.5 D were
included in the study.

Patients with corneal astigmatism values above 1.00 D,
irregular astigmatism, corneal dystrophy, dry eye syndrome,
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pupillary abnormality, glaucoma or intraocular inflammation
history, macular disease, retinopathy, neuro-ophthalmic
disease and patients with intraoperative or postoperative
complications were not included in the study.

Acrysof 1Q PanOptix

Acrysof 1Q PanOptix lenses are non-apodized diffractive
trifocal 10Ls. In eyes with both small pupils and large
pupils, it has the ability to distribute light to four focal
points for near distance, intermediate distance, and far
distance vision. The light passing through the lens is
divided into two. Half fall to the distant focal point and the
other half to the near to intermediate distance focal point.
The lens has a diffraction zone of 4-5 mm. In this way, its
performance is completely free from the size of the pupil.
It is produced from hydrophobic acrylic material. The
diameter of the optical body of IOL is 6 mm and has a total
diameter of 13 mm (3).

Preoperative Assessment

All  patients underwent a full ophthalmological
examination preoperatively. Uncorrected distance visual
acuity (UDVA), corrected distance visual acuity (CDVA),
manifest refractions, slit-lamp biomicroscopic
examinations, non-contact tonometric examinations, and
fundoscopic examinations were performed. IOL power
was calculated using the SRK-II formula. The strength of
all 10Ls was calculated by targeting emmetropia. All
values were obtained by Lenstar LS 900 (Haag-Streit AG,
Koeniz, Switzerland) optical low-coherence reflectometry.
This device does not automatically measure the angle of
kappa. The distance between the corneal vertex and the
center of the pupil (x and y Cartesian values) is measured
by the Lenstar LS 900. After measuring the pupil
barycenter with the device (x and y coordinates of pupil,
dx, and dy), we calculated the kappa angle with the
Pythagorean theorem. We called this deviation distance
pupil barycenter distance (PBD). We also calculated the
angle using the distance between the corneal vertex and
the iris center using the same theorem and iris barycenter
values. We called this deviation distance iris barycenter
distance (IBD).

Surgical Procedure

All surgeries were performed under topical anesthesia by
the same surgeon (HK). Surgical operations were
completed without complications, and sutures, and were
performed using a standard phacoemulsification technique
with a superior corneal incision of 2.8 mm. All IOLs were
implanted with an injector from the edge of the incision.
As a postoperative medication, 0.5% moxifloxacin, 0.1%
dexamethasone, 0.5% ketorolac, and lubricant drops were
used when needed.

Postoperative Assessment

Postoperative examinations were performed on the 1 day,
1t week, 1%t month, and 6™ month. In the 6™ month,
manifest refraction, monocular and binocular UDVA from
6 m, CDVA, 40 cm, and 60 cm near vision, and
intermediate distance visual acuity examinations were
performed. Near and intermediate distance vision
examinations were performed with N-type notation. At the
postoperative 6 month, pupil barycenter distance and iris
barycenter distance measurements were also determined in
mm with the Lensstar LS 900 device. Patients were called
and a questionnaire was applied to patients. When the
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general satisfaction with the operation was questioned, it
was evaluated as 5: excellent, 4: very good, 3: good, 2: not
bad, 1: bad, and 0: very bad. Scoring according to the
spectacle needs was evaluated as 3: having no need for
spectacle, 2: needing spectacle during some activities, (such
as reading, driving), and 1: constantly needing spectacle
for daily activities. Preoperatively, patients were shown
photic phenomena such as halo, glare, and starbursts with
pictures, and they were told that these symptoms may
occur after the operations. Scoring postoperatively for
photic phenomena, 5: no symptoms, 4: no disturbing, mild
symptoms, 3: symptoms that moderately disturb during
some activities (such as driving, looking at light) but do not
cause the activity to stop or change its tempo, 2: moderate
symptoms that cause to change the tempo of the activity,
requiring extra effort for the continuation of the activity,
and 1: severe symptoms that would require avoiding or
abandoning the activity completely.

Statistical Analysis

Number Cruncher Statistical System (NCSS) 2007
(Kaysville, Utah, USA) program was used for statistical
analysis. Descriptive statistical methods (mean, standard
deviation, median, minimum, maximum, frequency, and
percentage) were used when evaluating the data. The
suitability of quantitative data for normal distribution was
tested by the Shapiro-Wilk test and graphical
examinations. Student's t test was used for the comparison
of the quantitative variables with normal distribution
between the two groups, and the Mann-Whitney U test was
used for the comparison of the quantitative variables
without normal distribution between the two groups.
Wilcoxon Signed Ranks test was used for preoperative and
postoperative comparisons of variables that did not show
normal distribution. In the comparison of qualitative data,
the Pearson chi-square and Fisher-Freeman-Halton tests
were used. Statistical significance was accepted as p<0.05.

RESULTS

The study included a total of 50 eyes of 35 cases, of which
48.6% (n=17) were female and 51.4% (n=18) were male.
The ages of the cases ranged between 26 and 85, with a
mean of 59.23+14.94 years. While 57.1% (n=20) of the
cases were studied with only one eye, 42.9% (n=15) were
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included in the study with both eyes. The distribution of
some preoperative and postoperative data of the cases were
shown in Table 1.

The mean preoperative pupil barycenter distance was
0.38+0.12 mm, the measurement of 52.0% (n=26) of the
cases was below the median value of 0.40 mm, and the
measurement of 48.0% (n=24) was 0.40 mm or above. The
mean postoperative pupil barycenter distance was
0.30+0.14 mm. The change in postoperative pupil barycenter
distance measurement compared to the preoperative was
statistically significant (p=0.001, Table 2).

The mean preoperative iris barycenter distance was
0.40+0.15 mm, the measurement of 46.0% (n=23) of the
cases is below the median value of 0.40 mm, and the
measurement of 54.0% (n=27) is 0.40 mm or above. The
Mmean postoperative iris barycenter distance was 0.41+0.18
mm. The change in postoperative iris barycenter distance
compared to the preoperative was not statistically
significant (p=0.901, Table 3).

Table 1. Distribution of preoperative and postoperative data

Preoperative Mean+SD  Median (min-max)
Axial length (mm) 23.44+1.07 235(21.5-25.3)
Mean keratometry (D) 43.76+1.63  43.7 (38.7 - 47.6)
ACD (mm) 3.3240.35 33(26-4.2)
IOL power (D) 21.44+3.26 21 (16 - 29)
UDVA (logMAR) 0.49+0.28 0.5(0.1-1.2)
SE (D) -0.71£3.13  -0.1(-9.9-3.5)
Corneal astigmatism (D)  0.35+0.63 06(-1-1)
Postoperative Mean+SD  Median (min-max)
SE (D) 0.40+0.48 0.4 (-1.5-1.4)
Corneal astigmatism (D)  0.56+0.43 0.5(-05-1.4)
UNVA 40 cm (logMAR)  0.11+0.08 0.1(0-0.4)
UIVA 60 cm (logMAR) 0.17+0.09 0.2(0-0.4)
UDVA 4 m (logMAR) 0.13£0.19 0.1(0-0.9)
CNVA 40 cm (logMAR)  0.05+0.06 0(0-0.2)
CIVA 60 cm (logMAR) 0.11+0.09 0.1(0-0.3)
CDVA 4 m (logMAR) 0.01+0.03 0(0-0.2)

ACD: anterior chamber depth, I0L: intraocular lense, UDVA: uncorrected distance
visual acuity, SE: spherical equivalent, UNVA: uncorrected near visual acuity,
UIVA: uncorrected intermediate visual acuity, CNVA: corrected near visual acuity,
CIVA: corrected intermediate visual acuity, CDVA: corrected distance visual acuity,
D: dioptri, mm: millimeter, SD: standard deviation, min: minimum, max: maximum

Table 2. Evaluation of pupil barycenter measurements preoperative and postoperative

Preoperative

Postoperative

Mean+SD Median (min-max) Mean+SD Median (min-max)
Pupil barycenter X (mm) -0.09+0.33 -0.3(-0.5-0.6) 0.01+0.29 0(-05-0.5) 0.035
Pupil barycenter Y (mm) -0.03+0.20 0(-0.5-0.3) -0.09+0.15 -0.1(-05-0.2) 0.048
Pupil barycenter distance (mm) 0.38+0.12 0.4(0.1-0.6) 0.30+0.14 0.3 (0.1-0.6) 0.001
<0.40 >0.40 <0.40 >0.40
Pupil barycenter distance, n (%) 26 (52.0) 24 (48.0) 38 (76.0) 12 (24.0)
Table 3. Evaluation of iris barycenter measurements preoperative and postoperative
Preoperative Postoperative
Mean+SD Median (min-max) Mean+SD Median (min-max) P
Iris barycenter X (mm) -0.01+0.39 0.1(-0.7-0.7) 0.03+0.40 0.1(-0.7-0.8) 0.480
Iris barycenter Y (mm) 0.07+0.16 0.1(-0.3-0.6) 0.02+0.20 0(-0.3-0.5) 0.104
Iris barycenter distance (mm) 0.40+0.15 0.4(0.1-0.7) 0.41+0.18 0.5 (0.1-0.8) 0.901
<0.40 >0.40 <0.40 >0.40
Iris barycenter distance, n (%) 23 (46.0) 27 (54.0) 20 (40.0) 30 (60.0)
Duzce Med J, 2023;25(2) 175
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Table 4. The results of the questionnaire in terms of preoperative pupil barycenter distance (kappa angle)

<0.40 mm (n=26) =>0.40 mm (n=24) p
General satisfaction, n (%)
Very bad 1(3.8) 0(0.0)
Good 2(7.7) 2 (8.3) 0224
Very good 11 (42.3) 16 (66.7) '
Perfect 12 (46.2) 6 (25.0)
Spectacle requirement, n (%)
Always 2(7.7) 2(8.3)
Sometimes 3(11.5) 4(16.7) 0.879
Never 21 (80.8) 18 (75.0)
The relationship between symptom and activity, n (%)
Causes to change the tempo of activity, moderate symptom 1(3.8) 1(4.2)
Does not cause to change the tempo of activity, moderate symptom 1(3.8) 2 (8.3) 0.948
Mild symptom 15 (57.7) 14 (58.3) '
No symptom 9 (34.6) 7(29.2)

There was no statistically significant correlation between
pupil barycenter distance and iris barycenter distance
preoperatively (Spearman’s rho, r:=0.086 p=0.553), and
postoperatively (rs=0.266 p=0.062).

When the patients were asked about their general
satisfaction after the surgery, 2.0% (n=1) responded very
bad, 8.0% (n=4) good, 54.0% (n=27) very good, and
36.0% (n=18) perfect. While 8.0% (n=4) of the patients
constantly need spectacle after surgery, 14.0% (n=7) do not
need spectacle during some activities, and 78.0% (n=39)
do not need spectacle at all. Moderate symptoms caused a
change of activity tempo in 4.0% (n=2) of cases, moderate
symptoms did not cause a change of activity tempo in 6.0%
(n=3), and mild symptoms occurred in 58.0% (n=29), no
symptoms were observed in 32.0% (n=16). According to
the groups, overall satisfaction (p=0.224), spectacle need
(p=0.879) and symptoms (p=0.948) do not differ
statistically (Table 4).

DISCUSSION

With the development of new types of 10Ls, the kappa
angle has begun to be at the forefront among the subjects
that cataract surgeons are interested in (1). We carried out
this study over the kappa angle. We evaluated the angle of
kappa both on the pupil center (pupil barycenter distance)
and on the iris center (iris barycenter distance).

In eyes with a positive kappa angle, the pupillary axis is
located temporally than the visual axis. In eyes with a
negative kappa angle, the pupillary axis is located in the
nasal relative to the visual axis. Thus, when an eye is fixed
on any light source, the reflection on the surface of the
cornea will not be in the center. It will be nasal in eyes with
a positive kappa angle and temporal in eyes with a negative
kappa angle (1).

Some studies have reported that if the angle of kappa is
high (>0.6 mm), even if the IOL is centralized, halo and
glare may occur (11). Therefore, it is important to
evaluate the kappa angles before trifocal lens
implantations. Devices such as Synoptophere, Orbscan II,
Galilei, and OPD Scan Il were used to detect the Kappa
angle. Lenstar LS 900 device can be used for kappa angle
calculations (11-13). This device does not automatically
measure the kappa angle but can be calculated using the
Pythagorean theorem after pupil barycenter values (x and
y coordinates of pupil, dx, and dy) have been determined.
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With the same theorem, we calculated the angle on the iris
barycenter.

MIOL designs have made significant progress since their
introduction to the market. Patient satisfaction has
increased significantly with these new models (14,15).
Neuro-adaptation can play a very important role in some
cases. Therefore, sufficient time should be provided before
making a conclusion about the intensity of photic
phenomena (16,17). Blurred vision and photic phenomena
are the most common causes of patient dissatisfaction after
MIOL implantation (18). The most important causes of
dissatisfaction in patients with MIOL, causing the
appearance of a halo, glare, and other negative photic
phenomena, are ametropia and posterior capsule opacity.
Qi etal. (19) stated that the incidence of glare and halo was
associated with an increase in the kappa angle. In a study,
it was reported that the diameter of the central region of
the lens and biometric values may cause a high kappa
angle, which may lead to the formation of negative photic
phenomena (1).

Moderate photic phenomena caused the change of activity
tempo in 4.0% of the cases included in our study, moderate
photic phenomena did not cause the change of activity
tempo in 6.0%, mild photic phenomena in 58.0%, and no
symptoms were observed in 32.0%. 80% of the cases
stated those did not experience any distress in terms of
photic phenomena or those who experienced discomforts
at a level that would not change the tempo of activity.
Some researchers have suggested that the light will pass
through the center of the IOL and reach the center of the
macula in small kappa-angled eyes. However, in wide
kappa-angled eyes, the light can pass through diffractive
rings, causing negative photic phenomena such as halo and
glare (18). A wide kappa angle can cause misalignment
between the MIOL center and the visual or optical axes.
This can lead to the functional decentralization of the
MIOL (19). Previous studies have reported that photic
phenomena that occur after cataract surgery are associated
with shifts in IOLs. In another study, it was reported that
wide kappa angles can also cause halo and glare. They also
reported that the intensity of the halo felt was correlated
with the kappa angle and postoperative uncorrected visual
activity. However, they also suggested that glare, halo, and
other negative photic phenomena never appeared after
surgery in some wide-angle patients (14).
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The relation between the kappa angle and halo and glare is
not fully understood (19). In a study using the standard
ray-tracing technique, it has been reported that a shadow is
formed between retinal images when a gap occurs between
the rays that miss the 0L and the rays that are reflected
from the 1OL. In another study, it was suggested that if the
kappa angle is wide, the light enters the eye through
different diffraction rings, and thus negative photic
phenomena can occur (20).

There was no statistically significant difference in terms of
overall satisfaction, spectacle requirement, and photic
phenomena according to the groups in our study.
According to the kappa angle calculations made on the
pupil barycenter, there is no significant difference in terms
of photic phenomena between the group with a distance
above 0.4 mm and the group below 0.4 mm, provided that
the upper limit is 0.6 mm.

Kappa angle measurements using the pupil barycenter
preoperatively are 0.38+0.12 mm. The results of 52.0% of
the cases were below the median value of 0.40 mm, and
the results of 48.0% were 0.40 mm and above. The mean
kappa angle measurement results using the pupil
barycenter postoperatively are 0.30+£0.14 mm. Angle
measurement  results using the iris barycenter
preoperatively were 0.40+0.15 mm. The results of 46.0%
of the cases were below the median value of 0.40 mm, and
the results of 54.0% were 0.40 mm and above. The mean
postoperative iris barycenter was 0.41+0.18 mm. Since
preoperative values are more important in terms of
operation preparation, we see that the kappa angle values
using the pupil barycenter and iris barycenter are close to
each other.

Now more and more surgeons are paying attention to the
kappa angle and the alpha angle. Interestingly, it was found
that the alpha angle, defined as the intersection of the
visual axis with the optical axis, is correlated with the IOL
tilt, similar to the kappa angle (21). In eyes with a kappa
or alpha angle less than 0.5 mm, the kappa angle has a
greater effect in terms of postoperative visual quality
parameters. Care should be taken in the use of trifocal
lenses in eyes with a kappa or alpha angle greater than 0.5
mm (22).

Chord mu definition has started to be accepted as a new
reference mark to be used in this context. Defines the
displacement between the subject-fixated coaxially
sighted corneal light reflex and the center of the pupil (23).
In a study, it was reported that apparent chord mu values
were higher in hyperopia compared to myopia (24).

We consider the fact that the number of cases we enrolled
in our study is not too high and that we can operate on
only one eye of some patients as factors that limit our
study.

CONCLUSION

Regarding photic phenomena, a safe kappa angle limit of
0.6 mm can be considered. When the preoperative kappa
angle value is below 0.6 mm, photic phenomena typically
do not occur or do not significantly impact daily activities.
Additionally, we believe that iris barycenter values, along
with pupil barycenter values used for kappa angle
determination, could serve as supplementary parameters.
However, large sample studies are necessary to draw
definitive conclusions.
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Uzerine Etkileri

ABSTRACT

Aim: The aim of this study was to evaluate the intraperitoneal administration of naringenin
and vasointestinal peptide (VIP), which are shown effective in various scientific studies, in
terms of anti-Parkinsonian activity in rats.

Material and Methods: Forty-eight Wistar albino female rats were divided into 4 groups. No
intervention was made in the control group, rotenone was given to the RT group, rotenone and
VIP (25 ng/kg) to the RT+VIP group, and rotenone and naringenin (10 mg/kg) to the RT+NG
group. All treatments were administered intraperitoneally for 14 days. The hole and board
method was used to show the effects of the Parkinson's model on behavior. On the last day of
the experiment, motor tests were carried out with the hole and board apparatus. After the study
was completed, biochemical analyzes were performed from brain tissue samples.

Results: In comparison to the RT group, while the alpha-sync level in the RT+NG (p=0.023),
malondialdehyde (MDA) levels both in the RT+VIP (p=0.039) and RT+NG (p=0.032), and
superoxide dismutase (SOD) inhibition in the RT+VIP (p=0.042) groups decreased
significantly, the 8-OHdG levels in the RT+VIP (p=0.042) and RT+NG (p=0.034) groups
increased significantly. Statistically significant improvement was found both in biochemical
and motor activities with the VIP and naringenin treatments applied.

Conclusion: According to the results obtained, the symptoms of Parkinson's disease were
formed biochemically by rotenone application. The administration of VIP and naringenin
treatments has shown positive effects experimentally and has been promising as an adjunct
treatment element in the fight against Parkinson's disease.

Keywords: Parkinson's disease; rats; rotenone; vasointestinal peptide.

0z

Amag: Bu caligmanin amaci, ¢esitli bilimsel caligmalar ile etkili olduklar1 gosterilmis olan
naringenin ve vazointestinal peptidin (VIP) intraperitoneal olarak uygulanmasinin ratlarda
anti-Parkinson aktivitesi agisindan degerlendirilmesidir.

Gerec ve Yontemler: Kirk sekiz adet Wistar albino disi rat 4 gruba ayrildi. Kontrol grubuna
herhangi bir miidahale yapilmadi, RT grubuna rotenon Verilirken, RT+VIP grubuna rotenon
ve VIP (25 ng/kg) ve RT+NG grubuna ise rotenone ve naringenin (10 mg/kg) verildi. Tim
tedaviler 14 giin siireyle intraperitoneal yolla uygulandi. Parkinson modelinin davranig
tizerindeki etkilerini gostermek i¢in hole and board yontemi kullanildi. Deneyin son giinii hole
and board aparat1 ile motor testleri yapildi. Calisma tamamlandiktan sonra alinan beyin dokusu
orneklerinden biyokimyasal analizler yapildi.

Bulgular: RT grubuyla karsilastirildiginda, RT+NG (p=0,023) grubunda alfa senkronizasyon
diizeyi, hem RT+VIP (p=0,039) hem de RT+NG (p=0,032) gruplarinda malondialdehit (MDA)
diizeyleri ve RT+VIP (p=0,042) grubunda siiperoksit dismutaz (SOD) inhibisyonu anlamli
olarak azalirken, RT+VIP (p=0,042) ve RT+NG (p=0,034) gruplarinda ise 8-OHdG seviyeleri
anlaml sekilde artti. Uygulanan VIP ve naringenin tedavileri ile hem biyokimyasal ve hem de
motor aktivitelerinde istatistiksel olarak anlaml sekilde diizelme saptandi.

Sonug: Elde edilen sonuglara gore rotenon uygulamasi ile Parkinson hastaliginin semptomlar1
biyokimyasal olarak olusturulmustur. VIP ve naringenin tedavilerinin uygulanmasi deneysel
olarak olumlu etkiler gostermistir ve Parkinson hastalig ile miicadelede yardime bir tedavi
unsuru olarak umut verici olmustur.

Anahtar kelimeler: Parkinson hastaligi; rotenon; siganlar; vazointestinal peptit.
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INTRODUCTION

Parkinson's disease is a multisystem progressive disease
characterized by premotor and motor symptoms clinically
due to the degeneration of dopaminergic neurons in the
substantia nigra pars compacta (SNc) and denervation of
dopaminergic pathways, in which intracytoplasmic
inclusions are seen in the neurons affected in the central
nervous system (1,2). A long period characterized by
premotor symptoms, usually the appearance of motor
symptoms, is referred to as the 'preclinical period' (3).
When the disease is diagnosed, in other words, when
clinically motor symptoms are observed, 50-70% of
dopaminergic neurons in the substantia nigra pars
compacta have degenerated. The reason is, it has been
reported that it may be too late for neuroprotective
applications that may slow down neurodegeneration or
have an effect (4,5). Many experimental models have been
developed to understand Parkinson's disease (3). One of
the most widely used models is the rotenone model (6).
Rotenone is a toxic substance used in pest control, a
member of the rotenoid family, which is one of the natural
cytotoxic compounds obtained from the extracts of
tropical plants. It is lipophilic and can easily reach organs
through circulation. Rotenone binds to the same site as
MPP+ and inhibits mitochondrial complex I. Intravenous
exposure to low-dose rotenone causes selective
degeneration of nigrostriatal dopaminergic neurons with
the formation of a-synuclein positive LC-like inclusions in
rats. It has been reported that rotenone, which is lipophilic,
easily crosses the blood-brain barrier. Rotenone
accumulating in mitochondria blocks the complex-I unit of
the electron transport chain (2,3).

Many of the features found in Parkinson's pathology
include reactive oxygen species production, systemic
mitochondrial degradation, microglial activation, a-synuclein
phosphorylation, aggregation, and Lewy pathology, selective
nigrostriatal dopaminergic degeneration, ubiquitin-proteasomal
dysfunction, and L-3,4-dihydroxyphenylalanine (levodopa;
L- many symptoms such as DOPA) responsive motor
deficits, depletion of tyrosine hydroxylase
immunoreactivity, oxidative damage are observed after
rotenone administration (7-9). Mitochondrial complex |
inhibition and reactive oxygen species production are key
mechanisms for the degeneration of dopaminergic
neurons. Increased intracellular oxidative stress also
causes dysfunction of the ubiquitin proteasomal system,
which provides degradation of misfolded protein
aggregates (10). As a result, mitochondrial membrane
potential decreases, intracellular calcium homeostasis is
disturbed and mitochondria are destroyed (mitophagy),
neurodegeneration is observed (11).

Vasointestinal peptide (VIP) is a peptide consisting of 28
amino acids, structurally belonging to the family of
gastrointestinal tract peptide hormones such as glucagon,
secretin, gastric inhibitory peptide (GIP), and growth
hormone-releasing hormone (GHRH) (12,13). VIP has a
wide range of biological activities and participates in the
regulation of a wide range of physiological functions such
as circulatory, respiratory, gastrointestinal, endocrine, and
immune systems (12,14). VIP is the main neuropeptide in
the brain with its neurotransmitter, neuromodulator,
neurotrophic, anti-inflammatory, antioxidant, and
antiapoptotic properties (15), it stimulates astrocyte
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mitosis and neuronal growth in the CNS (16), it provides
neuronal vitality and prevents cell death against glutamate
excitotoxicity (17) were reported. VIP is a molecule with
tissue and cell protective properties. It has been shown in
various studies to protect tissues against the undesirable
damage of septic shock, Chron's disease, hemorrhagic
shock, ischemia-reperfusion, and rheumatoid arthritis, and
increase neuronal survival (14,18). It is suggested that VIP
plays an important role in the protection and development
of neurons in traumatic situations in the brain (19).
Naringenin is a flavonoid from a subclass of flavanones,
which is found in various citrus fruits such as tomatoes and
bergamot and can also be found in glycoside form (20).
Naringenin, chemically named 2,3-dihido-5,7-dihydroxy-
2-(4-hydroxyphenyl)-4H-1-benzopyran-4-one, indicates a
molecular weight of 272.26 (C15H120). This molecule is
insoluble in water and dissolves in organic solvents such
as alcohol (21). Flavonoids are phenolic compounds
commonly found in fruits and vegetables that exhibit
strong antioxidant activity and reduce the formation of free
radicals (22). Naringenin exhibits antiatherogenic and
anti-inflammatory  effects, supporting carbohydrate
metabolism, increasing antioxidant defense, scavenging
reactive oxygen species, and modulating immune system
activity, including reduction in lipid peroxidation
biomarkers and protein carbonylation (23). It also
promotes the oxidation of fatty acids and effectively
disrupts the accumulation of plasma lipids and
lipoproteins, which impairs the accumulation of lipids in
the liver and prevents fatty liver. It has been reported to
contribute significantly to modulating signaling pathways
related to fatty acid metabolism (24).

This study aimed to investigate the neuroprotective effects
of intraperitoneal use of VIP and naringenin agents in the
experimental Parkinson’s model created by rotenone
administration.

MATERIAL AND METHODS

In this experimental study and the experimental
interventions it contains, it has been approved that there is
no ethical objection to the decision of Aydin Adnan
Menderes University Animal Experiments Local Ethics
Committee with the decision numbered 054, dated
21.05.2019. In the study, 48 Wistar albino male rats with
an average weight of 300-350 grams, 12 weeks old, found
in the Experimental Animals Laboratory of Aydin Adnhan
Menderes University were used. All rats were kept in
rooms with 12 hours of dark and 12 hours of light circadian
rhythm, 22+1°C temperature, and 40-60% relative humidity
throughout the experiment. During the experiment, rats were
fed with standard pellet feed ad libitum, and free-access
city water was used as drinking water.

Rotenone (Sigma Aldrich) to be administered to rats was
prepared by dissolving in dimethylsulfoxide (DMSO)
(Sasol). It was administered intraperitoneally with an
insulin injector at 1.25 mL/kg per rat. In the first 30
minutes after the application, some physical changes were
observed in some of the rats. Mortality occurred when the
rats remained in an inactive lying position after postural
disorder and decreased breathing. When the second 45%
minute was entered, this and similar situations were
encountered in other groups as well, and the number of rats
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starting with n=48 in total was n=36. The VIP, which was
prepared in saline starting 1 hour after the Parkinson's
model was created, was administered ip at 25 ng/kg, was
applied as VIP treatment, and was continued every other
day for 14 days (25). Naringenin was administered as 10
mg/kg in pure form on a repetitive day after the rotenone
application (26). Experimental animals were randomly
selected, 12 rats were in each group, and 4 groups were
formed. The groups were; the Rotenone group (RT), the
Rotenone+Vasointestinal Peptide Group (RT+VIP), and
the Rotenone+Naringenin Group (RT+NG). Alpha-sync,
8-OHdG, malondialdehyde (MDA), and superoxide
dismutase (SOD) Kkits were purchased to perform
biochemical tests, and measurements were performed
following the kit procedure.

Hole and Board Test

At the end of the 14" day, the Hole and board test setup
was used to perform the motor analysis on the last day of
the experiment. This arrangement is structured as follows:
Perforated wooden apparatus, 68 cm x 68 cm, consisting
of a wooden gray box, 40 cm high, with the front side open
and the other three closed, and the hole diameter (may vary
depending on the size of the experimental animal) is 9 cm,
The box with 16 holes was raised 28 cm from the ground
on a wooden stand (Figure 1). To ensure that the
experimental animal is accustomed to the environment, it
was put into the apparatus 3 times at different times. After
the acclimatization period was completed, 5 minutes of
shooting was taken for each rat with a fixed video camera
that could fully see the experimental setup. Experimental
animals performed hovering and exploratory movements
on the apparatus. Parameters used in the Hole and board
test; (i) Visit to the center: the animal moves from one area
of the open area to another (all four claws must be placed
on the floor of a new area), (ii) Head dipping: the animal
places its head in one of the holes to a minimum depth with
its ears flush with the floor of the device (the animal a new
head tilt is recorded when he raises his head) a full
movement is achieved when he pulls it out of the hole
before continuing), (iii) Raising: the animal is fixed on its
back paws and lifts its front paws off the ground, extending
its body vertically, (iv) Number of holes: the animal
extends and retracts its head without dipping its head into
one of the holes.

Statistical Analysis

All statistical analyses were performed via IBM SPSS
Statistics 22.0 (IBM Corp. Released 2013. IBM SPSS
Statistics for Windows, Version 22.0. Armonk, NY: IBM
Corp.). The distributions of measurements were evaluated
by Shapiro-Wilk’s test and skewness/kurtosis statistics.
The homogeneity of the variances among groups was
examined by Levene’s test. Data were provided by
meantstandard deviation. Groups were compared by
ANOVA. Tukey’s HSD test was performed, if necessary.
A p-value <0.05 was accepted as statistically significant.

RESULTS

Biochemical Analysis Findings

In the results of the biochemical analysis performed on the
samples taken from the striatum region, alpha-sync levels
were found to be significantly lower in the control group
than in the RT group (p=0.008). While no significant
difference was found in the RT+VIP group (p=0.085),

Duzce Med J, 2023;25(2)

Effects of VIP and Naringenin on Parkinson

there was a significant decrease in the alpha-sync levels of
the RT+NG group compared to the RT group (p=0.023).
8-OHdG levels in the striatum decreased significantly in
the RT group compared to the control group (p=0.009) and
increased closer to the control group in the RT+VIP and
RT+NG groups. It was determined that 8-OHdG levels in
the RT+VIP (p=0.042) and RT+NG (p=0.034) groups
increased significantly compared to the RT group.

The MDA level in the RT group increased significantly
compared to the control group (p=0.021), whereas it
decreased significantly in the RT+VIP (p=0.039) and
RT+NG (p=0.032) treatment groups.

While the SOD inhibition in the RT group increased
significantly (p=0.038) compared to the control group, it
was significantly lower in the RT+VIP (p=0.042) group
compared to the RT group. The lowest inhibition was in
the control group (Table 1).

Motor Test Findings

While the most head dipping movement was detected in
the control group, this movement was significantly less in
the RT group compared to the control group (p=0.007).
Although there was a slight increase in the treatment
groups, it was not statistically significant.

According to the number of holes visited, it was found that
the group with the highest number of visits was the control
group, and the lowest number was the RT group (p=0.019).
There was an increase in both treatment groups compared
to the RT group and the increase in the RT+VIP group was
significant (p=0.031), while was not in the RT+NG group.
The highest number of visits to the center was in the control
group and the lowest was in the RT group (p=0.036).
Although this number increased in the RT+VIP group, no
significant difference was found (p=0.543). Also, there
was no significant difference between the RT and RT+NG
groups (p=0.961).

The highest number of rearing movements was found in
the control group and the lowest in the RT group (p=0.037).
Although this number increased in the RT+VIP (p=0.720)
and RT+NG (p=0.994) treatment groups, no significant
difference was found when compared to the RT group.

DISCUSSION

Creating an accessible model for Parkinson's disease
studies is challenging. In the studies conducted by Sonia
Angeline etal. (27) and Lapointe et al. (28), it was determined
that the rotenone-induced Parkinson-like disease model
causes neuronal damage in the important nigra and
striatum, and leads to behavioral changes such as motor

Figure 1. Hole and board assembly
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Table 1. Biochemistry analysis results

Effects of VIP and Naringenin on Parkinson

Control RT RT+VIP RT+NG
Alfa-sync (pg/gr) 16.823+2.420 29.593+6.112 22.061+4.001 19.204+3.443
8-OHdG (ug/gr) 43.273+16.148 37.701+13.988 41.377+10.046 39.771+12.089
MDA (mU/ml) 1.392+0.305 1.952+40.361 1.584+0.034 1.510+0.694
SOD inhibition (%) 0.491+0.298 0.621+0.068 0.512+0.068 0.565+0.296

RT: rotenone, RT+VIP: rotenone+vasointestinal peptide, RT+NG: rotenone+naringenin, MDA: malondialdehyde, SOD: superoxide dismutase, Tukey HSD post hoc test results;
Alfa-sync: RT vs Control: p=0.008, RT vs RT+VIP: p=0.085, RT vs RT+NG: p=0.023; 8-OHdG: RT vs Control: p=0.009; RT vs RT+VIP: p=0.042; RT vs RT+NG: p=0.034;
MDA: RT vs Control: p=0.021; RT vs RT+VIP: p=0.039; RT vs RT+NG: p=0.032; SOD inhibition: RT vs Control: p=0.038; RT vs RT+VIP: p=0.042; RT vs RT+NG: p=0.055

Table 2. Motor test results

Control RT RT+VIP RT+NG
Head dip (score) 9.634+2.723 4.2224+1.725 5.384+1.300 4.305+1.704
Hole visit (score) 8.250+3.451 4.558+1.591 7.126+1.134 5.200+1.140
Center visit (score) 2.000+0.816 1.250+0.500 1.500+0.554 1.200+0.425
Rampancy (score) 3.631+1.688 2.000+1.000 2.384+1.194 2.000+1.700

RT: rotenone, RT+VIP: rotenone+vasointestinal peptide, RT+NG: rotenone+naringenin, Tukey HSD post hoc test results; Head dip: RT vs Control: p=0.007; RT vs RT+VIP:
p=0.087; RT vs RT+NG: p=0.063; Hole visit: RT vs Control: p=0.019; RT vs RT+VIP: p=0.031; RT vs RT+NG: p=0.074; Center visit: RT vs Control: p=0.036; RT vs
RT+VIP: p=0.543; RT vs RT+NG: p=0.961; Rampancy: RT vs Control: p=0.037; RT vs RT+VIP: p=0.720; RT vs RT+NG: p=0.994

skill disorders and biochemical disorders. In our study, it
was observed that the biochemistry and motor behavior
results of the rotenone-applied group were impaired
compared to the control group.

Experimental studies in this area reveal the promising role
of flavonoids (29). It has been shown to improve cognitive
function, reduce motor complications, and protect
biochemically by protecting sensitive neurons (30). The
study by Datla et al. (31) showed that these promising
properties of flavonoids can be used as potent
neuroprotectors for naringenin. The results we obtained in
our study also showed that the application of naringenin
caused improvements in both biochemical and motor
activity results.

It was observed that the inhibition level of MDA and SOD
decreased significantly after the treatment of rotenone-
treated rats with VIP. While describing the neuroprotective
effect of VIP, it is assumed that it increases astrocyte
mitosis and stimulates the release of astrocyte-derived
neurotrophic molecules such as ADNP (16,32). In their in
vivo study by giving VIP antagonists in mice, it was shown
that there was a dramatic loss of astrocyte in the neocortex,
and neocortical astrogenesis occurred with VIP
administration and this loss was reversed (33). The results
of our study support these findings.

In the study conducted by Liu et al. (34), it was determined
that the results obtained in the board and hole tests applied
to rats with the Parkinson’s model deteriorated
significantly compared to the results in the control group.
It was observed that rats with Parkinson's-like features had
decreased ability to pass through, the number of rearing,
and the number of holes visited. Wang et al. (35), on the
other hand, applied behavioral tests on rats with
Parkinson's-like effects in their experimental Parkinson's
study and found a significant difference from the control
group as a result of hole and board tests. In the study of
Saleem et al. (36), the experimental results of Prunus
armeniaca L. extract were investigated in rats with
Parkinson's-like effects, and they determined that both
biochemistry and motor activity results approached the

Duzce Med J, 2023;25(2)

control group. The results obtained in our study also
support the findings obtained in these studies. Naringenin
and VIP applications reduced the negative effects of the
rotenone application.

In addition to nigrostriatal degeneration, when rotenone is
administered by intraperitoneal injection, it causes
behavioral deficits responsive to the dopamine agonist
apomorphine, suggesting that these observed deficits are
specific to dopamine loss. With these features, it has been
determined that symptoms similar to Parkinson's disease
in humans occur (6). Although it is known that the intrinsic
pathway, that is, the mitochondrial pathway, is of great
importance in models that occur with mitochondrial
complex-1 inhibition, it is reported that the extrinsic
pathway may be effective on this intrinsic pathway (1).
The primary goal in the treatment of Parkinson's disease is
to improve the patient's quality of life by treating motor
and non-motor findings (37). The fact that only palliative
treatment is possible with drugs aimed at increasing
dopaminergic neurotransmission makes studies on
potential drug candidates with neuroprotective effects in
Parkinson's disease inevitable (3). The results revealed in
our study showed that both naringenin and VIP have
positive effects biochemically. When motor activity test
findings are added to these results, it is thought that
naringenin and VIP application will be effective elements
in the Parkinson's treatment process in the future.

CONCLUSION

As a result, the results show that rotenone application
negatively affects biochemical results and motor
behaviors, and findings similar to Parkinson's disease are
obtained. It was shown that the applied VIP and naringenin
improved the negative results and changed the
biochemical and motor test results similarly to the control
group. The results show that VIP and naringenin, which
did not cause any harm in the administration, are agents
that can be added to the treatment of Parkinson's disease.
Further molecular studies will reveal the pathways through
which these two therapeutic agents act.
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Biyobelirteg

ABSTRACT

Aim: This study aimed to explore the potential of delta neutrophil index (DNI) as a predictive
biomarker for the development of endometrial cancer (EC) in women with endometrial
intraepithelial neoplasia (EIN).

Material and Methods: This retrospective study included 139 women diagnosed with EIN
who underwent surgery between 2019 and 2022. Demographic data, medical history, and
laboratory parameters, including DNI, were collected from the patients' medical records.
Patients with other types of cancer, a history of steroid use, inflammatory, hematologic, or
autoimmune diseases, or missing data were excluded. The patients' pathology reports were
reviewed, and patients were divided into three groups by the final pathological diagnosis,
benign (n=64), EIN (n=66), and EC (n=39).

Results: The mean DNI level of the EC group was found to be significantly higher than the
EIN and benign groups (4.85+2.31, 2.31+0.89, 1.48+1.03, p<0.001, respectively). The optimal
cut-off value of DNI was determined as 2.75% with 82.1% sensitivity and 73.8% specificity.
DNI levels >2.75% were found to be associated with an 11.56-fold (95% CI: 4-59-29.09, p<0.001)
increased risk of EC. Smoking and postmenopausal status were also identified as independent
risk factors for EC. Patients with smoking had a 4.13-fold (95% CI: 1.54-11.01, p=0.005), and
postmenopausal status had a 2.8-fold (95% Cl: 1.87-9.04, p=0.034) increased risk of EC.
Conclusion: The results of this study suggest that DNI may be a useful biomarker for
predicting the risk of EC. The results also confirm that smoking and postmenopausal status are
independent risk factors for EC.

Keywords: Biomarker; endometrial cancer; endometrial hyperplasia.

0z

Amagc: Bu calismanin amaci, endometriyal intraepitelyal neoplazi (EIN) tanist almig olan
kadinlarda delta notrofil indeksi'nin (DNI) endometriyal kanser (endometrial cancer, EC)
gelisimi i¢in bir dngodriicli biyobelirte¢ olarak potansiyelini degerlendirmektir.

Gerec ve Yontemler: Bu retrospektif caligmaya, 2019 ve 2022 yillar1 arasinda EIN tanist
almis ve cerrahi gegirmis olan 139 kadin dahil edilmistir. Demografik veriler, tibbi 6ykii ve
DNI da dahil olmak tizere laboratuvar parametreleri hastalarin tibbi kayitlarindan toplanmustir.
Bagka kanser tiirline sahip olan hastalar, steroid kullanim Gykiisii olanlar, enflamatuar,
hematolojik veya otoimmiin hastaligi olanlar ve eksik verisi olan hastalar ¢alismadan
cikarilmistir. Hastalarin patoloji raporlari incelenmis ve hastalar nihai patoloji tanilarina gére
benign (n=64), EIN (n=66) ve EC (n=39) olmak {izere {i¢ gruba ayrilmustir.

Bulgular: EC grubunun ortalama DNI diizeyi, EIN ve benign gruplarina gore anlamli olarak
daha yiiksek bulundu (sirastyla 4,85+2,31; 2,31+0,89 ve 1,48+1,03; p<0,001). DNI i¢in
optimal kesim degeri %82,1 sensitivite ve %73,8 spesifite ile %2,75 olarak belirlendi. DNI
diizeyi >%2,75 olmanin 11,56 kat (95% GA: 4,59-29,09; p<0,001) artms EC riski ile iligkili
oldugu bulundu. Sigara igmek ve postmenopozal durum da EC i¢in bagimsiz risk faktorleri
olarak belirlendi. Sigara icen hastalarda 4,13 kat (95% GA: 1,54-11,01; p=0,005) ve
postmenopozal durumda ise 2,8 kat (95% CI: 1,87-9,04; p=0,034) daha fazla EC riski vardi.
Sonug: Bu ¢aligmanin sonuglart DNI'nin EC riskini 6ngérmede kullanilabilir bir biyobelirte¢
olabilecegini one siirmektedir. Sonuglar ayrica sigara igmenin ve menopoz sonrast durumun
da EC i¢in bagimsiz risk faktorleri oldugunu dogrulamaktadir.

Anahtar kelimeler: Biyobelirteg; endometriyal kanser; endometriyal hiperplazi.

185



Kose et al.

INTRODUCTION

Endometrial cancer (EC) is one of the most common
gynecologic cancers affecting women globally (1). The
incidence of EC is increasing, and a significant number of
deaths in women worldwide are due to this disease (2).
Therefore, early diagnosis and accurate prognosis are
crucial for the successful treatment of EC (3,4).

In recent years, researchers have been exploring the
potential of biomarkers as a tool to improve the diagnosis
and prognosis of EC. Biomarkers are measurable
indicators that can be used to identify and diagnose a
disease, predict its progression, and evaluate its response
to treatment (5-7). One such biomarker that has shown
promise in the diagnosis and prognosis of EC is delta
neutrophil index (DNI) (8,9).

DNl is a laboratory parameter that measures the difference
between the fraction of immature granulocytes and mature
granulocytes in the bloodstream (8-10). DNI is a sensitive
marker of systemic inflammation and infection and has
been shown to be a promising prognostic biomarker in
various cancers, including EC (10-14).

Furthermore, DNI can be used as a predictive biomarker
for the development of EC in women with endometrial
hyperplasia. In our study, it was aimed to explore the
predictive role of DNI in EC.

MATERIAL AND METHODS

This retrospective study examined the data of 169 female
patients diagnosed with endometrial intraepithelial
neoplasia (EIN) who underwent surgery at Ankara Etlik
Ziibeyde Hanim Women's Health Training and Research
Hospital between January 2019 and December 2022.
Ethical approval was obtained from the local institutional
review board of Ankara Etlik Ziibeyde Hanim Women's
Health Training and Research Hospital (10.08.2022, 103),
and the study was conducted in accordance with the
Declaration of Helsinki. Measures were taken to ensure
patient confidentiality and privacy throughout the study.
Demographic data, medical history, and laboratory
parameters including DNI were collected from the
medical files of the patients who underwent surgery for
EIN. The DNI was measured from the complete blood
count (CBC) test results prior to surgery to minimize any
potential confounding factors. The DNI was calculated as
the difference between the fraction of immature

Endometrial Cancer and Delta Neutrophil Index

granulocytes (bands and metamyelocytes) and mature
granulocytes (segmented neutrophils). Patients who had a
history of cancer other than EC, a history of steroid use,
inflammatory, hematologic, or autoimmune diseases, or
had missing data in their medical records were excluded
from the study. Patients' pathology reports were reviewed,
and the final pathological diagnosis was classified as
benign, EIN, or EC, based on the World Health
Organization (WHO) criteria. Patients were divided into
three groups as benign (n=64, 37.8%), EIN (n=66, 39%),
and EC (n=39, 23.2%), according to the final pathologic
findings.

Statistical Analysis

The data were analyzed using IBM SPSS Statistics v.25.0
software (IBM Corporation, Armonk, NY, USA). The
normality of the data was assessed visually by histogram
and with Skewness and Kurtosis values. The mean and
standard deviation (SD) were calculated for continuous
variables, and the frequencies and percentages were
calculated for categorical variables. The ANOVA test was
used to examine group differences. Post-hoc multiple
comparison tests, such as Bonferroni and Tukey
correction, were conducted to identify specific group
differences if a significant overall difference was found.
The Kruskal-Wallis test and chi-square test were used to
compare  continuous and  categorical  variables,
respectively. The receiver operating characteristic (ROC)
curve was used to determine the optimal cut-off value,
sensitivity, specificity, and the area under the curve (AUC)
for DNI in predicting EC. Univariate logistic regression
analysis was performed to determine the independent risk
factors for EC. After univariate analysis, a model for
multivariate logistic regression analysis was formed. 95%
confidence interval (Cl) and a p value of <0.05 were
considered significant.

RESULTS

The comparison of demographic, clinical, and blood
outcomes of the three groups was shown in Table 1. Age
and body mass index (BMI) were found significantly
different among the groups (p<0.001, and p=0.003,
respectively). There was also a statistically significant
difference in smoking status (p=0.001), and menopausal
status (p=0.018).

Table 1. Comparison of demographic and clinical characteristics of the groups

Benign (n=64) EIN (n=66) Malign (n=39) p

Age (year), mean+SD 47.40+6.54° 48.72+8.002P 54.30+9.25°¢ <0.001
Body mass index (kg/m?), mean+SD 29.65+3.682 31.28+4.2425 32.76+5.700¢ 0.003
Gravidity, median (range) 3(0-7) 3(0-12) 3(0-9) 0.059
Parity, median (range) 2 (0-6) 2 (0-7) 2 (0-7) 0.085
Endometrial thickness (mm), mean+SD 10.09+5.27 11.51+5.79 12.61+£7.72 0.116
Preoperative leukocyte (x1/uL), mean=SD 7.55+2.16 7.64+2.53 7.35+1.96 0.817
Preoperative hemoglobin (x1/uL), mean+SD 12.03+1.812 12.61+1.60%P 13.00+1.890¢ 0.020
Preoperative platelet (x1/uL), mean=SD 291.92482.922 264.93+50.522P 327.69+63.11°¢ <0.001
Delta neutrophil index (%), mean+SD 1.48+1.032 2.3140.89° 4.85+2.31¢ <0.001
Smoking, n (%) 5(7.8)2 9 (13.6)° 14 (35.9)° 0.001
Postmenopausal, n (%) 13 (20.3)2 18 (27.3)° 18 (46.2)° 0.018
EIN: endometrial intraepithelial neoplasia, SD: standard deviation, *¢: groups with different letters are significantly different from each other
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Preoperative hemoglobin (p=0.020), preoperative platelet
count (p<0.001), and DNI levels (p<0.001) were
significantly different among the groups. The highest
values were observed in the cancer group and this
difference was statistically significant (Table 1).

The optimal predictive value of DNI was calculated using
ROC curve analysis (Figure 1). The cut-off value was
calculated to be 2.75%, and AUC was 0.894 with 82.1%
sensitivity and 73.8% specificity.

Patients were divided into two groups based on the cut-off
value of DNI, median age, and BMI. Univariate logistic
regression analyses revealed that age >48 years had 2.51
fold (95% CI: 1.22-5.17, p=0.012), DNI level >2.75% had
10.44 fold (95% Cl: 4.52-24.12, p<0.001), being a smoker
had 4.87 fold (95% CI: 2.07-11.43, p<0.001) and
menopause had 2.67 fold (95% CI: 1.28-5.55, p=0.009)
increased risk of having EC. After univariate logistic
regression analyses, the multivariate logistic regression
model was created. While patients with DNI >2.75% had
an 11.56-fold (95% CI: 4.59-29.09, p<0.001) increased
risk of having EC, patients who were postmenopausal had
a 2.8-fold (95% CI: 1.87-9.04, p=0.034) and patients who
smoke had a 4.13-fold (95% CI: 1.54-11.01, p=0.005)
increased risk of having EC (Table 2).

DISCUSSION

In our study, we investigated the use of DNI as a potential
biomarker for EC. The ability to diagnose EC is essential
for timely and effective treatment. Our results showed that
patients with high DNI levels had a significantly increased
risk of EC, with an odds ratio of 11.5.

Our study also identified smoking status and menopausal
status as independent risk factors for EC. These findings
are consistent with previous research linking these factors
to increased risk of EC and suggest that these factors
should be considered when assessing a patient's risk of
developing EC (15-18). Lou et al. (15) reported that
preoperative-EIN patients who are postmenopausal or
have an elevated level of CA125 may have a higher risk of
concurrent EC. According to the Danish Gynecological
Cancer Database (16), postmenopausal women have an
almost 3-fold higher risk of final diagnosed EC compared
with the premenopausal group, with 80% of
postmenopausal women being affected. A systematic
review that included 13 studies has shown women who
were postmenopausal and smoking more than 15 cigarettes
daily have higher circulating levels of estradiol than
nonsmoker women (17). In contrast to these findings in the
observational analysis, smoking was found associated with
a low risk of EC (18).

Endometrial Cancer and Delta Neutrophil Index

The use of biomarkers, such as DNI, may have several
clinical implications for the diagnosis and management of
various cancers. According to Bozan et al. (13), DNI had
a sensitivity of 86.5% and specificity of 80.4%, and the
immature granulocyte (1G) count had 100% sensitivity and
82.6% specificity in detecting axillary metastasis of breast
cancer. The study suggests that to detect axillary
metastasis of breast cancer DNI and IG count may be
helpful.

In another study, which evaluated the relationship between
DNI and neutrophil-to-lymphocyte ratio (NLR) in the
preoperative differentiation of benign and malign thyroid
neoplasms, preoperative NLR, DNI, and IG count were
found to be statistically significant between benign and
malignant groups (19). Additionally, DNI levels were
compared between patients with renal cell carcinoma and
healthy individuals, and DNI and NLR were found to be
predictors of renal cell carcinoma (14). It is important to
note that different threshold values have been found for
DNI in these studies, which can be attributed to the fact
that different types of diseases have been examined. In our
study, a DNI level >2.75% was the strongest independent
risk factor for EC. Preoperative DNI may be used to
identify patients who are at high risk of developing EC and
who may benefit from more frequent screening or
prophylactic measures such as chemoprevention. DNI may
also be useful in monitoring the progression and response
to treatment in patients with EC.

1.0 Source of the Curve

DNI
—— Reference Line

0.8

0.6

Sensitivity

0.4

0.2

0.0

0.0 0.2 0.4 0.6 0.8 1.0

Figure 1. Receiver operating characteristics curve of delta
neutrophil index for predictability of endometrial cancer

Table 2. Univariate and multivariate logistic regression analysis of the variables for endometrial cancer

Univariate Multivariate

OR 95% CI p OR 95% ClI p
Age (>48 years) 251 1.22-5.17 0.012 - -
BMI (>30.82 kg/m?) 1.87 0.91-3.82 0.085 - -
DNI (>2.75%) 10.44 4.52-24.12 <0.001 11.56 4.59-29.09 <0.001
Smoking 4.87 2.07-11.43 <0.001 4.13 1.54-11.01 0.005
Menopause 2.67 1.28-5.55 0.009 2.80 1.87-9.04 0.034
BMI: body mass index, DNI: delta neutrophil index, OR: odds ratio, Cl: confidence interval
Duzce Med J, 2023;25(2) 187
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Our study has several limitations, including the relatively
small sample size and the retrospective nature of the study
design. The inclusion of patients who underwent surgery
for EIN may introduce selection bias and single-center
conduction may limit generalizability. On the other hand,
the study explores the potential of a novel biomarker (DNI)
for the diagnosis of EC, which could have significant
clinical implications.

CONCLUSION

DNI may be a useful biomarker for predicting the risk of
EC. Our results also confirm smoking and postmenopausal
status as independent risk factors for EC, consistent with
previous research. Further studies are needed to support
the use of DNI as a biomarker for EC.
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ABSTRACT

Aim: Arthroplasty infections are serious and difficult to treat complications. Hypochlorous
acid (HOCI) is an oxidant produced endogenously in the body as a physiological part of the
inflammatory process, with the aim of eliminating pathogens activated by neutrophils. The aim
of this study was to evaluate the positive and negative effects on clinical results of HOCI used
as an irrigation solution during surgical treatment.

Material and Methods: The study included 37 patients who underwent single- or two-stage
revision surgery at the University of Health Sciences Sisli Hamidiye Etfal Training and
Research Hospital Orthopedics and Traumatology Clinic between January 2017 and December
2021. Treatment was applied according to our standard protocol of irrigation with 450 cc HOCI
following implant removal and an additional 50 cc HOCI to the subcutaneous tissue after
closing the fascia. The patients were evaluated during follow-up in respect of infections.
Results: While single-stage revision surgery applied to 20 patients, two-stage revision surgery
applied to 17 patients. 17 (45.9%) of the patients were male and 20 (54.1%) were female with
a mean age of 72.8+11.1 years. The mean follow-up period was 25.8+14.1 months. Revision
surgery was performed on one patient in each of the single and two-stage surgery groups. A
success rate of 94.6% (n=37) was obtained when all patients were evaluated.

Conclusion: The HOCI solution can be considered to make a positive contribution to the
eradication of infections in revision hip arthroplasty and can be an effective and safe alternative
to other irrigation solutions.

Keywords: Arthroplasty; infection; hip; hypochlorous acid.

0z

Amagc: Artroplasti enfeksiyonlari ciddi ve tedavisi giic olan komplikasyonlardir. Hipoklordz
asit (hypochlorous acid, HOCI), patojenleri ortadan kaldirmak amaciyla, nétrofiller tarafindan
aktive edilen inflamatuar siirecin fizyolojik kisminin bir pargasi olarak viicutta endojen olarak
iiretilen bir oksidandir. Bu caligmanin amaci, cerrahi tedavi sirasinda irrigasyon soliisyonu
olarak kullanilan HOCInin klinik sonuglar iizerindeki olumlu ve olumsuz etkilerini
degerlendirmektir.

Gereg ve Yontemler: Calismaya Ocak 2017 ve Aralik 2021 tarihleri arasinda Saglik Bilimleri
Universitesi Sisli Hamidiye Etfal Egitim ve Arastirma Hastanesi Ortopedi ve Travmatoloji
kliniginde tek veya iki asamali kalca revizyon cerrahisi gegiren 37 hasta dahil edildi. Tedavi
tiim implantlar ¢ikarildiktan sonra standart protokoliimiize gore 450 cc HOCl ile irrigasyon ve
fasya kapatildiktan sonra subkutan dokuya ek 50 cc HOCI uygulandi. Hastalar takip sirasinda
enfeksiyonlar agisindan degerlendirildi.

Bulgular: 20 hastaya tek asamali revizyon cerrahisi uygulanirken, 17 hastaya ise iki agamali
revizyon cerrahisi uygulandi. Hastalarin 17'si (%45,9) erkek ve 20'si (%54,1) kadin olup
ortalama yaslar1 72,8+11,1 yil idi. Ortalama takip siiresi 25,8+14,1 ay idi. Tek ve iki agamali
cerrahi uygulanan gruplardan ikisinde de birer hastaya revizyon cerrahisi uygulandi. Hastalarin
tamamu degerlendirildiginde %94,6'lik (n=37) bir basar1 orani elde edildi.

Sonu¢: HOCI soliisyonunun revizyon kalga artroplastilerinde enfeksiyonlarin eradikasyonu
acisindan olumlu katkilarinin oldugu ve diger irrigasyon soliisyonlarina alternatif olarak etkin
ve giivenli bir yikama soliisyonu olabilecegini 6ngérmekteyiz.

Anahtar kelimeler: Artroplasti; enfeksiyon; kalga; hipoklordz asit.
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INTRODUCTION

Over recent years there has been an increase in the number
of total hip arthroplasty (THA) operations as a result of
longer implant life and increased social expectations of
patients. Although there has been a decrease in
periprosthetic hip infections (PHI) together with
developments in the field of healthcare, infections
occurring after THA are one of the most serious
complications encountered (1). Over time there has been a
great increase in both length of stay in hospital and costs
associated with PHI (2).

The treatment to be selected after the occurrence of PHI
can be separated into two forms, single-stage or two-stage
revision surgical procedures. Although there is no clear
consensus on which surgical treatment is to be selected,
single- or two-stage revisions are preferred depending on
the clinical status of the patient, the severity of the
infection, and the organism causing the infection (3).
There are positive contributions to the use of wound
antiseptics in surgical wound irrigation, but these
solutions can also have a cytotoxic effect. The ideal
antiseptic to be used in irrigations should have a
bactericidal effect at low concentrations and the cytotoxic
effect should be minimal (4,5).

Hypochlorous acid (HOCI) is an oxidant produced
endogenously in the body as a physiological part of the
inflammatory process, with the aim of eliminating
pathogens activated by neutrophils. HOCI has been shown
to have a rapid bactericidal effect against most pathogens
responsible for surgical site infections. In addition to the
fragmentation effect on biofilms, HCOI has a low
cytotoxic effect and a neutral pH value. As a result of these
properties, there has started to be an increase in studies
related to the use of HCOI solution on the skin, as an oral
antiseptic, and during the surgical treatment of open
wounds and infections (6-15).

Whichever method of surgical treatment is selected,
surgical success with respect to infection eradication is
affected by numerous factors, including the facilities and
characteristics of the center where the surgery occurs, the
selection and application of the irrigation solution, and
human factors.

The aim of this study was to evaluate the positive and
negative effects of HOCI use as an irrigation solution
during the surgical treatment of patients who developed
chronic PHI following hip arthroplasty.

MATERIAL AND METHODS

A retrospective examination was made of 41 patients who
underwent single-stage or two-stage revision surgery
because of PHI between January 2017 and December
2021, with the use of HOCI as the irrigation solution
during the surgical treatment. All the patients were given
information about the medical and surgical treatments to
be applied in the management of PHI, and about the HOCI
irrigation solution that was planned to be used and
informed consent was obtained from all patients. This
study was performed in line with the principles of the
Declaration of Helsinki. Ethics committee approval was
granted by the Ethics Committee of Health Sciences
University Sisli Hamidiye Etfal Training and Research
Hospital (dated 18.04.2023, and numbered: 3881). The
study exclusion criteria were defined as treatment with
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only anti-biotherapy or debridement irrigation and implant
retention. Because four patients left the follow-up, the
study was completed with 37 patients. A record was made
for each patient of age, sex, body mass index (BMI),
American Society of Anesthesiologists (ASA) score,
operated side, and prophylactic antibiotics used.

The diagnosis of infection was made considering the
criteria established by the Musculoskeletal Infection
Society (MSIS) together with clinical, radiological, and
laboratory findings such as fistulated discharge, elevated
sedimentation and C-reactive protein (CRP), redness and
increased temperature, and implant loosening observed on
scintigraphy and radiographs (16).

All the patients were treated in a single center, and
standard perioperative care was applied according to the
rules of joint arthroplasty. Following sufficient debridement
and the taking of a sample for culture, intravenous
antibiotic prophylaxis in accordance with the national
surgery guidelines was administered as 1-2 gr cefazolin or
a single dose of 15-20 mg/kg vancomycin. Unless specific
allergic reactions were reported, iodine-soaked drapes
were used on all the patients. When there were no
different indications related to comorbid diseases, low
molecular weight heparin (once a day) was administered
postoperatively.

Revision surgery was performed as single-stage to 20
patients and as two-stage to 17 patients. In both the single-
and two-stage revision protocols, only isotonic and HCOI
were used as irrigation solutions during debridement.
During the single-stage revision, after the removal of the
implant and surgical debridement, HCOI was used after
mechanical debridement of the surgical site with
physiological saline. In the first stage of the two-stage
revision, the implant was removed, then following
surgical and mechanical debridement with physiological
saline, HCOI was used before the application of the
spacer. In the second stage when clinical and
hematological markers had returned to normal, the spacer
was removed, then following surgical and mechanical
debridement, and irrigation with HOCI, the revision
implant was applied.

HOCI is produced from an inverse reaction of sodium
hypochlorite and hydrogen peroxide (HP). The
concentration used in this study was 200 ppm, pH 7.1,
oxidation reduction potential (ORP) of 871 millivolt (mV),
and stability for 24 months. For all patients, irrigation
with 450 cc HCOI was applied to the surgical area for 5
minutes (Figure 1). After aspiration of the HCOI and
closure of the fascia, irrigation was applied again with a
50 cc HOCI solution. The basic pathophysiological
parameters of blood pressure, heart rate, and respiratory
rate were recorded intraoperatively, before, during, and
after the HCOl irrigation.

Standard postoperative follow-up in our institution
includes follow-up examinations at 3 weeks, 6 weeks, 3
months, 6 months, and 1 year. The patients were followed
up for at least 1 year. The sutures were removed after 21
days after checking wound healing. Anti-biotherapies
were adjusted according to the recommendations of the
Infectious Diseases Department according to the culture
results. At the follow-up examinations, the presence of
discharge, redness, or fistula was clinically evaluated.
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Radiologically, it was examined whether or not there was
loosening observed on the radiographs, and from blood
samples, the infection parameters of sedimentation rate,
white blood cell (WBC), and CRP were evaluated.

RESULTS

The evaluation was made of 37 patients operated on
because of PHI, with single-stage revision surgery applied
to 20 patients and two-stage revision surgery to 17. The
patients comprised 17 (45.9%) males and 20 (54.1%)
females with a mean age of 72.8t11.1 (range, 41-90)
years. The operated hip was right side in 21 (56.8%)
patients and left side in 16 (43.2%). The body weight of
the patients was mean 76.0+7.8 (range, 60-100) kg, with
mean BMI calculated as 27.943.6 kg/m?. From the BMI
measurements, 2 (5.4%) patients were classified as
morbidly obese, 7 (18.9%) as obese, 21 (56.8%) as
overweight, and 7 (18.9%) as normal weight. Additional
diseases of the patients were determined as diabetes
mellitus, hypertension, chronic renal failure, pulmonary
diseases, history of cancer, cardiac pathologies, and
cerebrovascular event (Table 1). The ASA scores were
determined as ASA 1in 4 (10.8%), ASA 2 in 12 (32.4%),
ASA 3in 17 (45.9%), and ASA 4 in 4 (10.8%) patients.
A partial hip prosthesis was present in 19 (51.4%) patients,
a total hip prosthesis in 13 (35.1%), and a revision hip
prosthesis in 5 (13.5%). In 1 patient for whom two-stage
revision was planned, despite sufficient anti-biotherapy
after the first stage, because of elevated infection values
and discharge, debridement and spacer placement were
repeated before the second stage.

As infection was not eradicated, revision surgery was
performed in 1 patient who had undergone single-stage
surgery and in 1 patient who had undergone two-stage
surgery. A success rate of 94.6% (n=37) was obtained
when all patients were evaluated together. When evaluated
separately, the success rates were 95.2% (n=20) in the
single-stage group and 94.4% (n=17) in the two-stage
group.

Polymicrobial organisms were seen to be produced in the
cultures of 5 patients. The organisms produced were
shown in Table 2. Despite the infection parameters in 8
patients, no microbial agent was produced in the culture.
No data related to any allergic or unusual reaction having
developed associated with the use of HCOI were obtained
from any patient perioperatively or in the postoperative
period. No complication or delay in wound healing was
observed in any patient.

The mean follow-up period was 25.8+14.1 (range, 12-64)
months. With the exception of the 2 patients who were
operated on again, the clinical and laboratory parameters
throughout the follow-up period showed a regression of
infection and there was observed to be a decreased need
for analgesia. No findings of loosening of the components
were observed radiologically.

DISCUSSION

Together with the increased number of arthroplasty
operations, there has been a relative increase in the
development of PHI. Increased antibiotic resistance,
which has become a significant problem in recent years,
has made the use of irrigation solutions during surgical
treatment of PHI more important (2-4,6).
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Figure 1. Hypochlorous acid application

Table 1. Additional diseases of the patients

Disease n (%)
Diabetes mellitus 12 (32.4)
Hypertension 26 (70.3)
Chronic renal failure 6 (16.2)
Respiratory diseases 7(18.9)
History of cancer 3(8.1)
Heart diseases 11 (29.7)
Cerebrovascular event 3(8.1)

Table 2. The organisms in the cultures of the patients
Pathogens

Escherichia coli

Pseudomonas aeruginosa

Staphylococcus epidermidis

Corynebacterium amycolatum

Proteus mirabilis

Candida albicans

Klebsiella pneumoniae

Enterobacter aerogenes

Streptococcus pyogenes

Staphylococcus aureus

Methicillin-resistant Staphylococcus aureus (MRSA)
Enterococcus faecium

Vancomycin-resistant Enterococcus faecalis (VRE)

HCOI is a small molecule produced by WBCs in the body
in the oxidation process to kill pathogens. As it is small
and neutral, it cannot be removed by bacteria membranes
and thus has the effect of eliminating membrane
components (15). In previous studies, HCOI has been
shown to be extremely effective against antibiotic-resistant
bacteria, those forming a biofilm, fungi, and viruses. All
the micro-organisms produced in the cultures of the
current study patients were seen to be micro-organisms
against which HCOI has been shown to be effective in
previous studies that have evaluated the bactericidal
efficacy of HCOI (7,8,14).
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The ideal irrigation solution should show destructive and
bactericidal efficacy on biofilms even at low
concentrations, and there should be a very low or no
cytotoxic effect (4-6). Biofilm formation is accepted as a
serious problem in chronic wound infections (17). HOCI
has the characteristics of an ideal wound care solution in
respect of showing a rapid micro-bactericidal effect
against different micro-organism species within the
biofilm. There is no negative effect on wound healing, and
it has even been shown to make a positive contribution to
wound healing as there are dose-related positive effects on
fibroblast and keratinocyte migration (7,8). No wound
healing problems and no delay in wound healing were
observed in any of the current study patients.

Antiseptics that can be used as irrigation solutions during
arthroplasty procedure include povidone-iodine (Pl),
chlorhexidine (CHG), acetic acid (AA), HP, sodium
hypochlorite, and HOCI (6,18). In most clinical studies in
the literature, Pl and CHG have been used during
arthroplasty (6). Hart et al. (19) used PI as the irrigation
solution in a study of revision hip arthroplasty and
reported revision because of infection in the first year at
the rate of 5.2% after a 1-year follow-up period. In a study
by Riesgo et al. (20), a success rate of 83.3% was reported
with the use of PI together with vancomycin as the
irrigation solution during implant change in infected hip
and knee arthroplasties. Byren et al. (21) used CHG in
implant change after PHI and reported a success rate of
86.5% (45/52).

Due to the low number of studies in literature, no
consensus has yet been reached on the stage of determining
the ideal irrigation solution. All the above-mentioned
antiseptics have shown cytotoxic effects at different
concentrations in studies in the literature (6,18). The
cytotoxic effect of free iodine on chondrocytes,
osteoblasts, and other normal host cells has been shown
even at low concentrations (6,22,23). Compared with 1%

Table 3. The results of single-stage arthroplasty in literature

Intraoperative Use of Hypochlorous Acid

Pl, CHG, and 10% PI, HCOI at doses effective on the
biofilm has been shown to have a less cytotoxic effect (9).
As HCOI is not irritant to the skin, does not show a
cytotoxic effect, has a neutral pH, and converts to salty
water similar to tears by breaking down within minutes, it
is not necessary to wash it from the wound and skin, unlike
other wound cleaning solutions (24,25).

In the current study of patients operated on because of
PHI, it was seen to be necessary to repeat the revision due
to the infection in 2 patients, and thus a success rate of
94.6% (n=37) was obtained in total. In a review and
meta-analysis by Kunutsor et al. (26), the total re-infection
development rate was reported to be 8% in patients applied
with single- or two-stage revision surgery because of PHI.
The total re-infection rate in the current study was
determined to be 5.4% (n=2). The results published in the
literature of patients applied with single- and two-stage
surgery because of PHI are shown in (Tables 3 and 4).
When evaluated together with the literature, it can be seen
that the results of the current study are at least as successful
as those in the literature.

When the literature was scanned related to the duration of
HCOI within the wound, it can be seen that no clear
consensus has been reached. After use, after having
encountered pathogens and the biological load, HCOI
returns to non-reactive NaCl and H.O within minutes (23).
Although it has been reported that the destructive and
bactericidal effect is shown within seconds against many
bacteria and the biofilms formed, there are also data in the
literature that an effect against fungi is formed within 5
minutes (6,7,10). Therefore, in the current study, irrigation
was applied for 5 minutes.

There are reports in the literature that the use of HCOI in
orthopedic implant-related infections can cause corrosion
and wear on CoCr and Ti metals. In a review study by
Siddigi et al. (6), it was recommended that care should be
taken in the use of HCOI in patients with an implant and in

Authors Year Number of patients Type of arthroplasty Infection control rate (%) Follow-up (year)
Winkler et al. (27) 2008 37 one-stage 92 4.4
Rudelli et al. (28) 2008 32 one-stage 93.8 8.5

Yoo et al. (29) 2009 12 one-stage 834 7
Klouche et al. (30) 2012 38 one-stage 100 2

Choi et al. (31) 2013 17 one-stage 82 5.2
Hansen et al. (32) 2013 27 one-stage 70 4.2

Zeller et al. (33) 2014 157 one-stage 95 5

Table 4. The results of two-stage arthroplasty in literature

Authors Year Number of patients Type of arthroplasty Infection control rate (%) Follow-up (year)
Masri et al. (34) 2007 29 two-stage 89.7 2

Biring et al. (35) 2009 99 two-stage 89 12
Oussedik et al. (36) 2010 39 two-stage 94.9 6.8
Engeseter et al. (37) 2011 283 two-stage 95 3

Choi et al. (31) 2013 44 two-stage 86.4 5.8
Ibrahim et al. (38) 2014 125 two-stage 96 5

Chen et al. (39) 2014 157 two-stage 91.7 9.7
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those where the implant is not removed. Therefore, when
an implant is present, the use of HCOI would be appropriate
with a good benefit-harm calculation. As the HCOI was
applied in the current study after the removal of the
implant, the effect on implants was not evaluated (6,11).
There were some limitations to this study. These can be
said to be the retrospective design, the lack of a control
group, the relatively low number of patients, and the short
follow-up period.

CONCLUSION

In the patients in this study with irrigation performed with
HCOI, which is bactericidal and shows an effect on
biofilms, no complications or allergic reactions were
determined associated with the use of this solution. When
compared with the results of other studies of revision
surgery performed because of PHI, the current study
results were seen to be at least as successful as the results
of other studies. HOCI solution can be considered to make
a positive contribution to the eradication of infections in
revision hip arthroplasty and can be an effective and safe
alternative to other irrigation solutions. Nevertheless, it
would be appropriate to conduct further prospective
studies with control groups and a longer follow-up period
related to the use of HCOI.
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ABSTRACT

Aim: Today, there is an increase in cancer incidence and cancer-related deaths in the elderly
population. This study aimed to evaluate the impact of neutrophil-to-lymphocyte ratio (NLR)
and prognostic nutritional index (PNI) levels on the survival rate in elderly patients diagnosed
with non-small cell lung cancer (NSCLC).

Material and Methods: A total of 73 patients (aged >70 years) who operated for NSCLC
between 2012 and 2018 were included in this study. Patient records were analyzed
retrospectively. The NLR value was calculated with the blood neutrophil count/lymphocyte
count formula. The cut-off value for NLR was considered as 2.5. The PNI value was calculated
as 10 x serum albumin (g/dL) + 0.005 x total lymphocyte count (per millimeter). PNI values
lower than 50 were considered as low.

Results: The mean age of the patients was 74.15+3.23 years, 59 (80.8%) patients were male
and 14 (19.2%) were female. No statistically significant relation of postoperative complication
was noted with PNI (p=0.354) and NLR (p=0.483). Postoperative mortality was not
significantly associated with PNI (p=0.188) and NLR (p=0.465). For patients with NLR <2.5,
1-, 3-, and 5-year survival rates were at 86.0%, 86.1%, and 78.3%, respectively, while these
rates were at 76.9%, 65.2%, and 24.8%, respectively, for patients with NLR >2.5 (p=0.028).
Conclusion: Results revealed a significant association of NLR with survival rates in elderly
patients with NSCLC. NLR can be considered inexpensive, easily measurable, and
reproducible marker that can be incorporated into routine clinical practice for guiding and
optimizing treatment decisions in patients with NSCLC.

Keywords: Lung cancer; elderly population; NLR; PNI; postoperative mortality.

(074

Amag: Giinlimiizde yash niifusta kanser insidansinda ve kansere bagli Oliimlerde artis
goriilmektedir. Bu ¢aligmanin amaci kiigiik hiicreli dis1 akciger kanseri (KHDAK) tanili olan
yash hastalarda notrofil lenfosit orant (NLO) ve prognostik beslenme indeksi (prognostic
nutritional index, PNI) diizeylerinin sagkalim orani tizerindeki etkisinin degerlendirilmesidir.
Gereg ve Yontemler: Bu ¢aligmaya 2012 ve 2018 yillar1 arasinda KHDAK nedeniyle opere
edilmis olan toplam 73 hasta (>70 yas) dahil edildi. Hasta kayitlar1 geriye doniik olarak analiz
edildi. NLO degeri, kan nétrofil sayisi/lenfosit sayisi formiilii ile hesaplandi. NLR igin kesim
degeri 2,5 olarak kabul edildi. PNI degeri, 10 x serum albiimini (g/dL) + 0,005 x toplam
lenfosit sayisi (milimetre basina) seklinde hesaplandi. 50'nin altindaki PNI degerleri diisiik
olarak kabul edildi.

Bulgular: Hastalarin ortalama yas1 74,15+3,23 yil, 59 (%80,8) hasta erkek ve 14'i (%19,2)
hasta kadindi. PNI (p=0,354) ve NLO (p=0,483) ile postoperatif komplikasyon arasinda
istatistiksel olarak anlamli bir iliski saptanmadi. Postoperatif mortalite de PNI (p=0,188) ve
NLO (p=0,465) ile anlaml olarak iligkili degildi. NLO <2,5 olan hastalarda 1-, 3- ve 5-yillik
sagkalim oranlar1 sirasiyla %86,0, %86,1 ve %78,3 iken bu oranlar NLR >2.5 olan hastalar
i¢in sirastyla %76.9, %65,2 ve %24,8 idi (p=0,028).

Sonug: Sonuglar KHDAK olan yashi hastalarda NLO ile sagkalim oranlari arasinda anlamli
bir iliski oldugunu ortaya koydu. NLO, KHDAK hastalarinda tedavi kararlarin1 yonlendirmek
ve optimize etmek i¢in rutin klinik uygulamaya dahil edilebilecek ucuz, kolay 6lgiilebilir ve
tekrarlanabilir bir belirteg olarak kabul edilebilir.

Anahtar kelimeler: Akciger kanseri; yash niifus; NLO; PNI; postoperatif mortalite.
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INTRODUCTION

Lung cancer is the leading cause of cancer deaths
worldwide, with high mortality, resulting in approximately
1.7 million deaths yearly (1). Lung cancers include two
main histological types: small cell lung cancer (SCLC) and
non-small cell lung cancer (NSCLC), based on the natural
course of the disease and treatment strategies. About 85%
of lung cancers are NSCLC; the most common subtypes
are squamous cell carcinoma, adenocarcinoma, and large
cell carcinoma (2).

There is an increase in cancer incidence and cancer-related
deaths in the elderly population, along with rising average
life expectancy and cancer occurrence. Approximately
50% of all cancers and 70% of cancer-related deaths occur
in elderly persons aged >65 years. Hence, given the
growing importance of cancer diagnosis, treatment, and
follow-up in the elderly population, identifying effective
biomarkers of prognosis and improved clinical outcomes
is considered critical (3-5).

Inflammation and tumor microenvironment are associated
with cancer development and progression. The cells that
play a crucial role in inflammation can be involved in
inflammation-induced cancer development and may affect
tumor progression and life expectancy in cancer patients.
Although there is increasing evidence for the roles of local
immune response and the systemic inflammatory response
in the formation and progression of cancer cells in recent
studies, it is still unclear which inflammatory parameter is
a better indicator of cancer prognosis (6,7).

The neutrophil-to-lymphocyte ratio (NLR) is a reliable and
predictive inflammatory marker of the prognosis of cancer
and inflammatory diseases. Current evidence indicates that
high NLR has a prognostic value in various cancers,
including lung cancer (8).

The prognostic nutritional index (PNI) is one of the
immune nutritional parameters calculated based on serum
albumin and the total lymphocyte count in peripheral
blood. Although its use for stratification of operative risk
and evaluation of perioperative nutritional and
immunological conditions was recommended (9,10),
increasing evidence has shown that its preoperative
nutritional and immunological status not only affects the
rapid postoperative complications but are also thoroughly
related to the long-term oncological outcomes (11).

In this study, we investigated the relationship between
NLR and PNI biomarkers and survival and postoperative
mortality incidence in elderly lung cancer patients.

MATERIAL AND METHODS

A total of 73 elderly patients (aged >70 years of age) with
operated NSCLC performed between 2012 and 2018 were
included in this study. Patient medical records and
hospitalization data were analyzed retrospectively in this
study. The NLR level was assessed using the formula of
blood neutrophil count/lymphocyte count. The cut-off
value for NLR was considered as 2.5 (12). In addition, the
PNI value was calculated as 10 x serum albumin (g/dL) +
0.005 x total lymphocyte count (per millimeter). PNI
values lower than 50 were considered as low (10).

The study was approved by the Ministry of Health and
Local Ethics Committee (Baskent University Local Ethic
Committee’s approval document dated 18.11.2020 and
numbered KA20/410).
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Statistical Analysis

Categorical and continuous measurements were expressed
in numbers and percentages, and in mean and standard
deviation values, respectively. The chi-square test or
Fisher's test was used to compare categorical variables.
Distributions were analyzed with the Kolmogorov-Smirnov
test to compare continuous measurements between the
groups. The Student's t-test was used for two groups and
the one-way ANOVA for three or more groups. Survival
curves for relapse and mortality were created using the
Kaplan-Meier analysis and compared by log-rank test. All
statistical analyzes were performed using the IBM SPSS
software package v.25.0, and all p-values of <0.05 were
considered statistically significant.

RESULTS

A total of 73 patients, 59 (80.8%) males and 14 (19.2%)
females, participated in the study. The mean age of the
patients was 74.15+3.23 (range, 70-83) years. Anatomical
and wedge resections were performed in 53 (72.6%) and
20 (27.4%) patients, respectively. The number of patients
in stage 1A was 14 (19.2%), and in stage 4 was 1 (1.4%).
The demographic and clinical characteristics of the
patients were summarized in Table 1.

No statistically significant relation in PNI (p=0.354) and
NLR (p=0.483) was noted with postoperative complication.
Postoperative mortality was also not significantly
associated with PNI (p=0.188) and NLR (p=0.465). The
comparison of NLR and PNI values according to the
characteristics of the patients were shown in Table 2.

Table 1. General characteristics of the patients

Characteristics n (%)
Gender
Male 59 (80.8)
Female 14 (19.2)
Smoking
Present 63 (86.3)
Absent 10 (13.7)
Localization
Superior lobe 46 (63.0)
Inferior lobe 19 (26.0)
Middle lobe 3(4.1)
Hiler 5 (6.9)
Resection
Anatomical resection 53 (72.6)
Wedge resection 20 (27.4)
Surgery
Lobectomy 43 (58.9)
Pneumonectomy 4 (5.5)
Lung-thoracic wall resection 4 (5.5)
Segmentectomy 2(2.7)
VATS-wedge resection 20 (27.4)
Cell type
Squamous cell 24 (32.9)
Adenocarcinoma 42 (57.5)
Others 7 (9.6)
Stage
1A 14 (19.2)
1B 19 (26.0)
2A 19 (26.0)
2B 5 (6.8)
3A 15 (20.6)
4 1(1.4)

196



Yildiz lhan et al.

Nutrition and Inflammation in Lung Cancer Survival

Table 2. Comparison of NLR and PNI values according to the pre- and post-operative characteristics of the patients

Smoking History

Present (n=63) Absent (n=10) P
NLR, mean+SD 3.26+1.32 2.03+1.02 0.013
PNI, mean+SD 49.45+6.83 52.60+7.79 0.231
Lymph Node
Present (n=9) Absent (n=64) P
NLR, mean+SD 3.02+1.55 3.14+1.32 0.815
PNI, mean+SD 47.2749.19 50.11+6.69 0.310
Cell Type
Squamous Cell (n=24) Adenocarcinoma (n=42) Others (n=7) P
NLR, mean+SD 3.36+1.53 2.99+1.29 3.14+0.91 0.557
PNI, mean+SD 49.99+5.75 50.43+7.53 45.68+6.16 0.248
Postoperative Complication
Present (n=24) Absent (n=49) P
NLR, mean+SD 2.96+1.20 3.20+1.41 0.483
PNI, mean+SD 48.71+£6.77 50.37+£7.06 0.354
Postoperative Mortality
Present (n=6) Absent (n=67) P
NLR, mean+SD 3.51+1.72 3.09+1.31 0.465
PNI, mean+SD 46.23+5.89 50.16+6.99 0.188
NLR: neutrophil-to-lymphocyte ratio, PNI: prognostic nutritional index, SD: standard deviation
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Figure 1. Kaplan-Meier curves for a) NLR, and b) PNI, NLR: neutrophil-to-lymphocyte ratio, PNI: prognostic nutritional index

For patients with NLR <2.5, 1-, 3-, and 5-year survival
rates were at 86.0%, 86.1%, and 78.3%, respectively,
while for patients with NLR >2.5, 1-, 3-, and 5-year
survival rates were at 76.9%, 65.2%, and 24.8%,
respectively (p=0.028, Figure 1a). While in patients with
PNI <50, 1-, 3-, and 5-year survival rates were at 73.8%,
63.8%, and 44.6%, respectively, 1-, 3-, and 5-year survival
rates were at 92.1%, 86.1%, and 61.2%, respectively, in
patients with PNI >50 (p=0.065, Figure 1b).
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DISCUSSION

There is growing evidence showing that the patient's
nutritional and immunological status is strictly related to
the long-standing outcomes of malignant tumors. Both
NLR and PNI biomarkers can be calculated with simple
blood analysis and can be used as prognostic indicators in
determining survival and prognosis in elderly patients. Our
findings revealed no significant association both for NLR
and PNI values, with neither postoperative complications
nor postoperative mortality. A statistically significant

197



Yildiz lhan et al.

association of NLR value was found with survival rate,
while it was not found for PNI.

Albumin is the main protein component of plasma that
maintains colloid osmotic pressure, reflecting nutritional
status, and its levels tend to decline with age (13,14).
Hypoalbuminemia is partly an indicator of the suppressed
immune system. Therefore, a low albumin level can be
associated with a weakened immune system and low
survival. It has been shown that preoperative chronic

inflammation and malnutrition could generate a
microenvironment favorable to tumor recurrence.
Considering elderly patients, chronic inflammation,

malnutrition, and comorbidities often accompany the
clinical picture (15). A low level of PNI is associated with
a lower survival rate in several malignancies (15,16).
Lymphocyte count also reflects the activation of the
immune system and the inflammatory process, and low
levels indicate a weakened immune system (17). The
amount of lymph tissue decreases with age, consequently,
the number and percentage of lymphocytes are known to
decrease (18). Given its inhibitory effect on cytokine
production and cytotoxic cell death, low lymphocyte
counts can be associated with forming a weak immune
reaction against tumor cell destruction (14-19).

In a recent meta-analysis, a low level of PNI indicated a
lower survival rate in lung cancer, especially among
NSCLC patients (13). In our study, the PNI value had no
significant impact on the survival rate of 1-, 3-, or 5-year.
In a study by Kang et al. (20), the assessment of
preoperative PNI values of 324 renal cell cancer patients,
preoperative PNI values were found associated with both
overall survival rate and cancer-specific survival.

In a meta-analysis study by Yang et al. (21), the authors
concluded that PNI is a predictive indicator of survival rate
and postoperative complications in gastric cancer patients.
Albumin, the main element of serum plasma proteins, may
reflect nutritional status (22). PNI reflects the host's
nutritional and immunological status and can be suggested
as a simple, inexpensive, easily calculated measure to
predict postoperative complications and survival. In our
study, no statistically significant association was observed
between PNI values and postoperative complications.
Lymphocytes play an essential role in immunity against
cancer, and higher lymphocyte levels are associated with
better clinical outcomes. Neutrophils also play an essential
role in tumor formation triggered by inflammation, and
high neutrophil levels are associated with poor clinical
outcomes. An increase in neutrophils inhibits the activity
of lymphocytes and other immune cells (7,23,24). It is
known that the leukocyte and neutrophil counts are also
higher in smokers (25). Smoking is the main risk factor for
lung cancer (26) and in our study, we found that NLR was
significantly higher in smokers.

In a study among 171 patients diagnosed with stage 4
NSCLC, a high NLR ratio was reported negatively
correlated with survival rate. The NLR ratio was suggested
to be a simple, inexpensive, and reproducible survival
marker (27). Similarly, our findings also revealed the
significant association of NLR value with survival rate.

In a study conducted on 388 chemo-naive patients with
stage 111B or 1V NSCLC, the authors reported that the
pretreatment neutrophil count was significantly associated
with overall and progression-free survival rates. A
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multivariate analysis observed a linear association
between pretreatment elevated neutrophil count and
shorter overall and progression-free survival. However,
the relationship between NLR and overall survival was
weak and non-linear (24).

Due to the retrospective single-center design of the study
and the relatively small sample size, the potential lack of
generalizability is an important limitation of the current
study.

CONCLUSION

Our findings revealed a significant association of NLR
with survival rate in elderly NSCLC patients. Several
parameters are required to perform a stage-independent
assessment of the surgical treatment in advanced-age
cancer patients. NLR can be considered inexpensive,
easily measurable, and reproducible markers that can be
incorporated into routine clinical practice for guiding and
optimizing treatment decisions in NSCLC patients.
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Degerlendirilmesi

ABSTRACT

Aim: Primary hyperparathyroidism and differentiated thyroid carcinoma are the most common
endocrinological diseases. Since its first definition in the 1950s, nodular goiter and
differentiated thyroid carcinoma in patients with primary hyperparathyroidism have been
examined in many studies and an increase in cancer incidence has been found. In this study,
we aimed to investigate the co-incidence of nodular goiter and differentiated thyroid cancer in
patients with primary hyperparathyroidism.

Material and Methods: One hundred seventy-two patients who underwent parathyroid
surgery in our hospital between 2012 and 2015 were included in this study. Demographic,
clinic, and surgical data of the patients were reviewed retrospectively.

Results: The mean age of the patients was 54.3+11.3 years and 85.5% (n=147) of them were
female. Nodular goiter was observed at a rate of 61.0% (n=105) in preoperative evaluation.
Parathyroidectomy was performed in 125 (72.7%) and simultaneous total thyroidectomy was
performed in 32 (18.6%) and lobectomy in 15 (8.7%) of the patients. Histopathologically,
94.8% (n=163) were interpreted as adenoma, 2.9% (n=5) as parathyroid hyperplasia, and
2.3% (n=4) as parathyroid carcinoma. Patients with papillary thyroid carcinoma (h=30) and
benign (n=17) histopathologically were compared in terms of clinical and laboratory
characteristics, and no significant difference was observed in any parameter.

Conclusion: There was no significant increase in thyroid nodularity, but a significant increase
was found in differentiated thyroid carcinoma incidence in patients with primary
hyperparathyroidism in this study in accordance with the literature. This finding highlights the
importance of preoperative thyroid evaluation in this patient group.

Keywords: Primary hyperparathyroidism; nodular goiter; thyroid cancer.

0z

Amag: Primer hiperparatiroidi ve diferansiye tiroid karsinomu en sik goriilen endokrinolojik
hastaliklardir. Tlk tammlanmis oldugu 1950°1i yillardan bu yana primer hiperparatiroidili
hastalarda nodiiler guatr ve diferansiye tiroid karsinomu varlig1 birgok calismada incelenmis
ve kanser insidansinda bir artis oldugu saptanmustir. Bu ¢alismada, primer hiperparatiroidili
hastalardaki nodiiler guatr ve diferansiye tiroid kanseri birlikteliginin arastiritlmasi amaglandi.
Gereg ve Yontemler: Bu calismaya hastanemizde 2012 ve 2015 yillari arasinda paratiroid
cerrahisi yapilmig olan toplam 172 hasta dahil edildi. Hastalarin demografik, klinik ve cerrahi
verileri geriye doniik olarak incelendi.

Bulgular: Hastalarin yas ortalamasi 54,3+11,3 yil olup %85,5’i (n=147) kadin idi. Hastalarin
preoperatif degerlendirmesinde %61,0 (1=105) oraninda nodiiler guatr izlenmistir. Hastalarin
125’ine (%72,7) sadece paratiroidektomi uygulanirken 32’sine (%18,6) es zamanli total
tiroidektomi ve 15’ine (%8,7) ise es zamanli lobektomi uygulanmistir. Histopatolojik olarak
degerlendirilen paratiroid dokularinin %94,8’1 (n=163) adenom olarak yorumlanirken,
%2,9’u (n=5) paratiroid hiperplazisi ve %?2,3’ti (n=4) paratiroid karsinomu olarak
yorumlanmistir. Histopatolojik olarak tiroid karsinomu saptanan (n=30) hastalar ile benign
saptanan (n=17) hastalar Klinik ve laboratuvar 6zellikleri yoniinden karsilastirilmis olup higbir
parametrede anlamli bir farklilik izlenmemistir.

Sonug: Primer hiperparatiroidili hastalarda tiroid nodiilaritesinde anlamli bir artis olmamakla
birlikte, bu caligmada literatiirle uyumlu sekilde diferansiye tiroid kanseri insidansinda anlamli
bir artig saptanmigtir. Bu bulgu da bu hasta grubunda preoperatif olarak yapilan tiroid dokusu
degerlendirmesinin 6nemini vurgulamaktadir.

Anahtar kelimeler: Primer hiperparatiroidi; nodiiler guatr; tiroid kanseri.
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INTRODUCTION

Primary hyperparathyroidism is one of the most common
endocrinological diseases currently. Its frequency in the
population varies between 0.1-0.4%. The frequency
increases with age and is most commonly detected in the
fifth decade, and much more common in females than
males. The cause is a single adenoma in 80-85% of patients
and its treatment is surgical excision (1-4).

In the past, more invasive explorative surgeries were
preferred as surgical approaches. However, nowadays,
minimally invasive approaches have come to the fore, as
the rate of single adenoma is significantly higher, the
incidence of parathyroid cancer is very rare, and adenomas
can be detected at a much higher rate with the development
of preoperative imaging techniques. Therefore, the most
common method preferred in parathyroid surgery today is
minimally invasive parathyroid surgery. With the
minimally invasive approach, the rates of neurological
complications such as loss of voice have been greatly
reduced (5-7).

One of the foremost and widely used imaging methods in
preoperative evaluation is neck ultrasound (US). Neck US
performed in experienced hands is very sufficient to
accurately detect the localization of parathyroid
pathologies, it can also detect accompanying thyroid
pathologies early and accurately (8,9).

The rate of concomitant thyroid nodularity in primary
hyperparathyroidism varies between 15-75% according to
the literature (3,10). This frequency rate is similar to the
nodular goiter seen in the normal population. Today, with
the widespread use of neck US, the rate of nodule detection
in the thyroid has increased to 70% (11). However,
according to studies the incidence of thyroid malignancy
in primary hyperparathyroidism is between 2-29.8% and
it’s higher than the normal population (3,10,12). There is a
known association between primary hyperparathyroidism
and medullary thyroid cancer in Multiple Endocrine
Neoplasia-2 (MEN-2) Syndrome. However, the most
common thyroid malignancy in patients with sporadic
primary hyperparathyroidism is differentiated thyroid
cancer (12).

Differentiated thyroid carcinoma is one of the most
common malignancies and about 80-85% of the cases
consist of papillary thyroid carcinoma (PTC). In recent
years, with the increase in the accessibility and quality
of neck US and other imaging modalities, there has
been an increase in the rate of diagnosis of occult
thyroid carcinoma, but also there has been a parallel
increase in the general incidence and mortality of
thyroid cancer (11,13,14).

The association of primary hyperparathyroidism and
differentiated thyroid cancer was first described by
Ogburn and Black in 1956 (15). Since then, many studies
have been conducted on primary hyperparathyroidism
and differentiated thyroid carcinoma, and in these studies,
it has been found that primary hyperparathyroidism
changes the frequency and characteristics of differentiated
thyroid cancer.

In this study, we aimed to investigate the rates of
concomitant benign and malignant thyroid nodules and
differentiated thyroid carcinoma in our patients with
primary hyperparathyroidism who underwent parathyroid
surgery in our center.
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MATERIAL AND METHODS

Patients with primary hyperparathyroidism, over the age
of 18, who underwent surgery in our center between
January 2012 and 2015 were included in the study. The
data of the patients were scanned retrospectively from the
online data system of our center. The diagnosis of primary
hyperparathyroidism was made by high serum calcium (Ca)
values accompanied by high or inappropriately normal
parathyroid hormone (PTH) levels. After scanning the
demographic data, routine laboratory tests and imaging
required by their diseases were performed. Fine-needle
aspiration biopsy (FNAB) was performed on appropriate
nodules from patients with thyroid nodularity according to
neck US results. In line with the examination and FNAB
results, the patients with parathyroid surgery indications
were evaluated and subjected to a surgical procedure
suitable for accompanying thyroid pathologies.

Patients with any syndromic condition such as MEN-2
syndrome that will affect the frequency of thyroid nodules
or cancer, with a history of radiotherapy to the neck, a
familial history of thyroid carcinoma, chronic renal failure,
and active thyroid cancer or any other active malignancy
and pregnant women were excluded from the study.
Laboratory Analysis and Imaging

Blood was taken from the patients by venous route in the
morning after an overnight fast for laboratory analysis. Ca
and phosphorus (P) levels were studied with the
colorimetric method, thyroid stimulating hormone (TSH)
and anti-thyroid peroxidase (anti-TPO) levels were studied
with chemiluminescence microparticle immunological
method, PTH levels were studied with intact
chemiluminescence immunoassay method and 25-OH-D3
levels were studied with radioimmunoassay method in
Abbott Architect I 2000 SR® device. Twenty-four-hour
urinary Ca levels were studied and recorded by atomic
absorption spectrophotometry method.

Neck US was performed by experienced Endocrinology
and Metabolic Diseases Specialists with a 13 mHz linear
probe B Mode High-Resolution USG device (Logic 9,
General Electric USA®). In ultrasonographic evaluation;
the number of parathyroid adenoma, its detailed location,
and dimensions in all three planes, borders, echogenicity,
Doppler blood supply, and relationship with surrounding
tissues were defined. In addition; the size, echogenicity,
Doppler blood supply of the thyroid tissue in all three
planes, detailed location, diameters, borders, echogenicity,
and ultrasonographic features (cystic content, spongioform
appearance, microcalcification, macrocalcification foci,
etc.) and Doppler blood supply of the nodules were specified.
Planar images of 99mTc-MIBI sestamibi (methoxy-isobutyl-
isonitrile) were obtained using a single-headed Siemens
E-Cam gamma camera with a low-energy high-resolution
collimator positioned as close to the neck region as
possible. Early images were taken 15 minutes after MIBI
application from anterior, left, and right anterior oblique
angles (Thyroidal phase). Late images were obtained
between 90-120 minutes (Parathyroidal phase). Cases that
could not be visualized with the two basic imaging
methods were referred to further imaging methods.
Fine-Needle Aspiration Biopsy and Surgical Procedure
Indications for performing FNAB were determined
according to the American Thyroid Association’s 2015
guidelines and the pathologic evaluations and classifications
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were made according to the Bethesda system (11,16).
Surgical procedures were performed by our experienced
surgeons in the General Surgery Department of our center.
Parathyroid surgery indication was determined according
to the Fourth International Workshop 2014 Endocrine
Society Guidelines criteria (17).

Video-assisted minimally invasive parathyroid surgery
was applied as a standard procedure to the patients whose
adenoma was localized preoperatively and no additional
thyroid pathology that would require surgery was detected.
Simultaneous thyroid surgery together with parathyroid
surgery was planned for the patients with thyroid
nodularity detected in preoperative imaging and FNAB
results with Bethesda class Ill and above, those with
nodules that are unsuitable for sampling but may be risky
for malignancy, and those with plunging and retrosternal
goiter. Lobectomy with adenomectomy was performed in
unilateral suspicious nodules, and total thyroidectomy
with adenomectomy procedure was performed in patients
with bilateral multinodular goiter.

Statistical Analysis

Statistical analysis was performed with IBM SPSS
Statistics software, Version 22. The normality of the
distribution of continuous variables was determined using
the Kolmogorov-Smirnov test. Categorical variables were
described as frequencies and percentages. Categorical
features and relationships between groups were assessed
using an appropriate chi-square test. The continuous
variables were expressed as mean and standard deviation
or median, interquartile range, and minimum-maximum,
depending on the normality of their distribution. The
Mann-Whitney U test was used to compare the variables
that were not normally distributed. On the other hand, the
Student’s t test was used to compare the variables with
normal distribution. To determine if predictor factors, such
as particular test results and demographic information,
substantially predicted thyroid cancer, logistic regression
was used. The statistically significant two-tailed p-value
was considered as <0.05.

RESULTS

A total of 172 patients, all of whom underwent
parathyroidectomy were included in the study. The mean
age was 54.3+11.3 years and 147 (85.5%) of the patients
were female. It was observed that parathyroid adenoma
was located most frequently in the lower right (n=71, 41.3%)
and lower left (n=68, 39.5%) locations, respectively.
According to the preoperative US, goiter was observed in
105 (61.0%) of the patients, and the mean thyroid volume
was found to be 14.4+10.5 cm® Mean serum Ca and P
levels were 11.1+0.7 mg/dL, and 2.6+0.5 mg/dL, and the
median PTH level was 179 pg/dL, respectively (Table 1).
Minimally invasive parathyroidectomy was performed in
125 (72.7%) of the patients. However simultaneous
parathyroidectomy and total thyroidectomy were
performed in 32 (18.6%) and simultaneous
parathyroidectomy and unilateral lobectomy were
performed in 15 (8.7%) patients. Histopathologically
94.8% (n=163) were interpreted as parathyroid adenoma,
2.9% (n=>5) as parathyroid hyperplasia, and 2.3% (n=4) as
parathyroid carcinoma. PTC was detected in 30 (63.8%) of
47 patients who underwent thyroidectomy, corresponding
to 17.4% of the total patient group (Table 2).
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According to tumor localizations, it was determined that
46.7% (n=14) was single-focus left lobe, 23.3% (n=7)
single-focus right lobe, 20.0% (n=6) bilateral, 6.7% (n=2)
multifocal right lobe, and 3.3 % (n=1) multifocal left lobe.
All of the corresponding nodules (100%) were of solid
hypoechoic nature in the preoperative US in the cases with
thyroid carcinoma. In FNAB, 22.2% (n=6) of the nodules
were reported as malignant cytology, 18.5% (n=5) were
benign, 48.2% (n=13) were atypia of undetermined
significance/follicular lesion of  undetermined
significance (AUS/FLUS), and 3.7% (n=1) were as
follicular neoplasia (Table 3).

Table 1. Baseline clinical and laboratory characteristics of
the patients (n=172)

Age (years) 54.3+11.3
Gender, n (%)

Female 147 (85.5)

Male 25 (14.5)

Body mass index (kg/m?) 30.8+6.5
Smoking, n (%) 30 (17.4)
Tumor localization, n (%)

Right superior 7(4.1)

Right inferior 71 (41.3)

Left superior 12 (7.0)

Left inferior 68 (39.5)

Double adenoma 4 (2.3)

Others (Ectopic) 10 (5.8)
Goiter, n (%) 105 (61.0)
Thyroid volume (cm?3) 14.4£10.5
Adenoma volume (cm?) 0.49 (0.24-0.98) [0.03-17.70]
TSH (mIU/L) 1.84+1.24
Anti-TPO positivity, n (%) 28 (16.3)
Serum creatinine (mg/dL) 0.7 (0.6-0.8) [0.5-1.5]
Albumin (gr/L) 4.5+0.3
Preoperative serum iPTH (pg/dL) 179 (126-252) [68-1727]
Corrected calcium (mg/dL) 11.1£0.7
Urinary calcium (mg/24-hour) 370+188
Phosphorus (mg/dL) 2.6+0.5
25-hydroxy vitamin D3 (ng/ml) 10 (6-17) [4-150]
Renal stone, n (%) 58 (33.7)
Osteoporosis, n (%) 82 (47.7)

TSH: thyroid stimulating hormone, Anti-TPO: anti-thyroid peroxidase, iPTH: intact
parathyroid hormone, descriptive statistics for continuous variables were expressed
as meanzstandard deviation or as median (interquartile range, 25"-75™ percentile)
[minimum-maximum] depending on the normality of their distribution

Table 2. Surgery and histological results (n=172)
Surgery, n (%)

Parathyroidectomy 125 (72.7)

Parathyroidectomy-total thyroidectomy 32 (18.6)

Parathyroidectomy-tlobectomy 15 (8.7)
Histopathological findings for thyroid, n (%)

Benign 142 (82.6)

Malignant 30(17.4)
Histopathological findings for parathyroid, n (%)

Adenoma 163 (94.8)

Hyperplasia 52.9)

Carcinoma 4(2.3)
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Table 3. Preoperative fine needle aspiration results of
cases with malignant pathology results (n=27)
Fine needle aspiration, n (%)

Nondiagnostic 2(7.4)
Benign 5(18.5)
AUS/FLUS 13 (48.2)
Follicular neoplasm or suspicious 1(3.7)
Malignant 6(22.2)

AUS/FLUS: atypia of undetermined significance/follicular lesion of undetermined significance

Patients with thyroid carcinoma (n=30) and benign
pathology (n=17) were compared in terms of clinical and
laboratory characteristics, and no significant difference
was observed in any of the parameters (Table 4). Age,
gender, thyroid volume, parathyroid adenoma volume,
urinary Ca level, serum Ca, and serum 25-OH-D3 levels
which may have an impact on the development of thyroid
cancer in patients with parathyroid adenoma, were
analyzed by univariate regression analysis. It was
determined that only thyroid volume had a significant
effect (OR: 1.06, 95% CI: 1.016-1.101, p=0.006).

DISCUSSION

Primary hyperparathyroidism is the third most common
endocrinological disease after thyroid diseases and
diabetes mellitus (1,12). Differentiated thyroid carcinoma
is also one of the most common malignancies currently and
the most common thyroid malighancy in patients with
primary hyperparathyroidism is PTC (12). Given the
worldwide high prevalence of both diseases, the
possibility of one inducing the other and increasing its
frequency is of interest.

In our study, 85.5% (n=147) of the patients who underwent
parathyroidectomy were female and the mean age was
54.3+11.3 years. In our patient group, we found nodular
goiter in 61.0% (n=105) and PTC in 17.4% (n=30).

The female/male ratio and mean age in our study are similar
to the studies in the literature (3,12,18,19). Although
differentiated thyroid carcinoma can be seen at younger
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ages, the age of occurrence of sporadic primary
hyperparathyroidism is mostly in the fifth decade, and the
average female-to-male ratio is around 7-8/1 (1,3). Our
study is compatible with the literature in this respect.
Since its first definition in 1956, there have been numerous
studies in the literature examining the frequency and
characteristics of nodular thyroid disease and
differentiated thyroid cancer in primary
hyperparathyroidism. According to the general results of
these studies, the incidence of nodular goiter in primary
hyperparathyroidism was roughly the same as in the
general population, while the frequency of PTC was found
to be increased. In the study of Vargas-Ortega et al. (3) the
rate of PTC in 59 patients who underwent simultaneous
parathyroid and thyroid surgery was found to be 20.3%,
similar to our study. Also in the study of Hu et al. (20), the
PTC rate was found 22% compatible with our study. In the
study of Liu et al. (12) the rate of nodular goiter in 304
patients with hyperparathyroidism was found to be 61.5%,
similar to ours, but the rate of PTC was found to be 29.9%,
slightly higher than ours. In two studies conducted in
Tiirkiye, the rates of concomitant nodular goiter in patients
with hyperparathyroidism were found to be 42% and
55.6%, and PTC rates of 11.3% and 10.2% (18,21). In
another study, the nodularity rate was found to be 53.6%,
and the PTC rate was 13.6% (2). In our study, the
frequency of nodular goiter and papillary cancer in
patients with primary hyperparathyroidism is consistent
with the literature.

When we compared the patients with PTC with those who
were with benign cytology, we found no difference in
terms of demographic characteristics and clinical
parameters. In three studies, two of which were
conducted in Tirkiye, no significant difference was
found between benign and malignant groups in patients
with hyperparathyroidism in terms of age, gender,
preoperative PTH, Ca, P, 25-OH-D3, 24-hour urinary Ca
levels (3,21,22) compatible to our study. In the study of
Celik et al. (22) also anti-TPO levels were compared and
no significant difference was found similar to our study. In

Table 4. Comparison of clinical and laboratory characteristics of patients with and without thyroid carcinoma

Thyroid Carcinoma

Yes (n=30) No (n=17) P
Age (years) 54.5£10.2 58.5£12.2 0.227
Gender, female, n (%) 25(83.3) 15 (88.2) 0.650
Smoking, n (%) 6 (20.0) 2 (11.8) 0.470
Body mass index (kg/m?) 30.5+6.0 30.9+4.0 0.793
Thyroid volume (cm?) 20.3+10.4 20.8+22.2 0912
Adenoma volume (cm?) 0.48 (0.28-0.81) [0.08-3.49] 0.57 (0.38-3.12) [0.04-8.21] 0.285
TSH (mIU/L) 1.65+1.12 1.27+0.86 0.239
Anti-TPO positivity, n (%) 4(13.3) 1(5.9) 0.426
Serum creatinine (mg/dL) 0.60 (0.57-0.80) [0.50-1.50] 0.70 (0.60-0.90) [0.50-1.40] 0.370
Preoperative serum iPTH (pg/dL) 195 (122-289) [74-830] 205 (130-420) [94-645] 0.580
Corrected calcium (mg/dL) 11.0£0.7 11.3+£0.8 0.132
Urinary calcium (mg/24-hour) 339+175 366+138 0.609
25-hydroxy vitamin D3 (ng/ml) 8.5 (7.0-20.8) [4-63] 12.0 (6.5-17.0) [4-20] 0.764

TSH: thyroid stimulating hormone, Anti-TPO: anti-thyroid peroxidase, iPTH: intact parathyroid hormone, descriptive statistics for continuous variables were expressed as
meanzstandard deviation or as median (interquartile range, 25"-75™ percentile) [minimum-maximum] depending on the normality of their distribution
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the other two studies, lower preoperative Ca and PTH
levels were found in the PTC group compared to the
benign group (12,20). In a study conducted in Korea,
25-OH-D3 levels were found to be significantly lower in
patients with hyperparathyroidism accompanied by PTC
compared to those with only hyperparathyroidism (23).

In our study, the rate of patients who underwent
simultaneous parathyroid-thyroid surgery was similar to
other studies. Preoperative FNAB was performed in 57%
of patients scheduled for simultaneous thyroid parathyroid
surgery. Our preoperative FNAB and simultaneous thyroid
surgery rates are similar to the study of Haciyanli etal (21).
In this study, 26.3% of the patients were found with
malignant cytology by preoperative FNAB, while this rate
remained at 12.7% in our study. An average of 5% of
thyroid nodules are malignant. Preoperative FNAB is the
best method to detect differentiated thyroid cancer, but it
is known in the literature that the false-negative rate can
reach up to 40% in patients with primary
hyperparathyroidism (19,21,24).

The rate of thyroid nodularity in patients with primary
hyperparathyroidism was similar to the general population
in the literature but it was observed that differentiated
thyroid cancer rate is increased in these patients. Although
it is thought that incidentally detected occult tumors may
increase this frequency while imaging related to primary
hyperparathyroidism is performed, some recent studies
have also found an increase in invasiveness in PTC in
patients with primary hyperparathyroidism (12,25,26).
The reason why the risk of differentiated thyroid cancer is
increased in patients with primary hyperparathyroidism
has not yet been fully clarified. Common embryological
origin of the thyroid and parathyroid tissue and the
commonly shared effect of numerous genes and
transcription factors come to the fore. In addition, it is
speculated that chronically high PTH and Ca, and low
25-OH-D3 levels increase the levels of many growth
factors such as insulin-like growth factor-1 (IGF-1),
fibroblast growth factor (FGF), and vascular endothelial
growth factor (VEGF), and thus have a mitogenic effect on
thyroid follicular cells (18,25-29). Larger studies are
needed to understand the definite effect of
hyperparathyroidism on differentiated thyroid cancer.

Our study has some limitations. It is a retrospective and
single-center study with a limited number of patients, and
there is no separate PTC control group comparing
papillary tumor characteristics. Nevertheless, in our study,
we investigated the frequency of nodular goiter and
differentiated  thyroid cancer in our primary
hyperparathyroidia patients operated in our tertiary center.
In accordance with the literature, the rate of nodularity was
found to be 61.0% and the rate of PTC was found to be
17.4%. As a tertiary center where selected patients are
referred and operated on, we think that our study, together
with a few studies from Tiirkiye, contributes to the
literature.

CONCLUSION

Although there is no increased rate of thyroid nodularity in
patients with primary hyperparathyroidism compared to
the population, the frequency of differentiated thyroid
cancer is defined as 2-29% in the literature. In our study,
the nodularity rate was found to be close to the norm at
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61.0%, but the frequency of papillary tumors was found to
be 17.4%, more common than the normal population, but
consistent with the literature. The pathogenetic
mechanisms by which hyperparathyroidism increases the
frequency of differentiated thyroid cancer are not yet
certain, but it is now certain that it does. Therefore, it is
important to make appropriate preoperative thyroid
imaging and sampling in patients with
hyperparathyroidism and to plan appropriate simultaneous
thyroid surgeries correctly both in terms of early detection
of thyroid cancer and in protecting the patient from
unnecessary re-surgeries.

Ethics Committee Approval: The study was approved by
the Ethics Committee of Digkapi Yildirim Beyazit
Training and Research Hospital (23.03.2015, 21/03).

Conflict of Interest: None declared by the authors.
Financial Disclosure: None declared by the authors.
Acknowledgments: None declared by the authors.

Author Contributions: Idea/Concept: MC; Design: TD;
Data Collection/Processing: MC, TD;
Analysis/Interpretation: MC, HC; Literature Review: MC,
HC; Drafting/Writing: MC, HC; Critical Review: TD.

REFERENCES

1. Khan AA, Hanley DA, Rizzoli R, Bollerslev J, Young
JE, Rejnmark L, et al. Primary hyperparathyroidism:
Review and recommendations on evaluations, diagnosis,
and management. A Canadian and international
consensus. Osteoporos Int. 2017;28(1):1-19.

2. Preda C, Branisteanu D, Armasu I, Danila R, Velicescu
C, Ciobanu D, et al. Coexistent papillary thyroid
carcinoma diagnosed in surgically treated patients for
primary versus secondary hyperparathyroidism: same
incidence, different characteristics. BMC Surg.
2019;19(1):94.

3. Vargas-Ortega G, Balcazar-Hernandez L, Gonzalez-
Virla B, Ramirez-Renteria C, Nieto-Guzman O,
Garrido-Mendoza AP, et al. Symptomatic primary
hyperparathyroidism as a risk factor for differentiated
thyroid cancer. J Thyroid Res. 2018;2018:9461079.

4. Fraser WD. Hyperparathyroidism. Lancet.
2009;374(9684):145-58.

5. Smit PC, Borel Rinkes IH, van Dalen A, van
Vroonhoven TJ. Direct, minimally invasive
adenomectomy for primary hyperparathyroidism: an
alternative to conventional neck exploration? Ann
Surg. 2000;231(4):559-65.

6. Wright MC, Jensen K, Mohamed H, Drake C, Mohsin
K, Monlezun D, et al. Concomitant thyroid disease and
primary hyperparathyroidism in patients undergoing
parathyroidectomy or thyroidectomy. Gland Surg.
2017;6(4):368-74.

7. Caligkan M, Demirci T, Cengiz H. Evaluation of voice
quality in primary hyperparathyroidism patients
undergoing minimally invasive parathyroid surgery.
Cir Cir. 2022;90(S1):45-51.

204



Caliskan et al.

8. Del Rio P, Tosi G, Loderer T, Bonati E, Cozzani F,
Ruffini L. Preoperatory imaging evaluation in primary
hyperparathyroidism and associated thyroid disease.
Ann Ital Chir. 2021;92:471-8.

9. Gates JD, Benavides LC, Shriver CD, Peoples GE,
Stojadinovic A. Preoperative thyroid ultrasound in all
patients undergoing parathyroidectomy? J Surg Res.
2009;155(2):254-60.

10. Spanheimer PM, Weigel RJ. Management of patients
with primary hyperparathyroidism and concurrent
thyroid disease: an evolving field. Ann Surg Oncol.
2012;19(5):1428-9.

11. Haugen BR, Alexander EK, Bible KC, Doherty GM,
Mandel SJ, Nikiforov YE, et al. 2015 American thyroid
association management guidelines for adult patients
with thyroid nodules and differentiated thyroid cancer:
the American thyroid association guidelines task force
on thyroid nodules and differentiated thyroid cancer.
Thyroid. 2016;26(1):1-133.

12. LiuY,Guo S, Sang S, LiuJ, Qi L, Lv B, etal. Differences
in clinicopathological characteristics of papillary thyroid
carcinoma between symptomatic and asymptomatic
patients with primary hyperparathyroidism. Int J
Endocrinol. 2021;2021:9917694.

13. Noone AM, Howlader N, Krapcho M, Miller D, Brest
A, Yu M, et al. SEER cancer statistics review, 1975-
2015. Bethesda, MD: National Cancer Institute; based
on November 2017 SEER data submission, posted to
the SEER website, April 2018. [Updated: 2018
September 10; Cited: 2023 June 15]. Available from:
https://seer.cancer.gov/csr/1975 2015/.

14.Vaccarella S, Dal Maso L, Laversanne M, Bray F,
Plummer M, Franceschi S. The impact of diagnostic
changes on the rise in thyroid cancer incidence: a
population-based study in selected high-resource
countries. Thyroid. 2015;25(10):1127-36.

15. Ogburn PL, Black BM. Primary hyperparathyroidism
and papillary adenocarcinoma of the thyroid; report of
four cases. Proc Staff Meet Mayo Clin.
1956;31(10):295-8.

16.Cibas ES, Ali SZ. The 2017 Bethesda system for
reporting thyroid cytopathology. Thyroid.
2017;27(11):1341-6.

17. Bilezikian JP, Brandi ML, Eastell R, Silverberg SJ,
Udelsman R, Marcocci C, et al. Guidelines for the
management of asymptomatic primary
hyperparathyroidism: summary statement from the
fourth international workshop. J Clin Endocrinol
Metab. 2014;99(10):3561-9.

Duzce Med J, 2023;25(2)

Nodular Goiter and Papillary Thyroid Cancer

18. Cetin K, Sikar HE, Temizkan S, Ofluoglu CB, Ozderya
A, Aydin K, et al. Does primary hyperparathyroidism
have an association with thyroid papillary cancer? a
retrospective  cohort study. World J Surg.
2019;43(5):1243-8.

19. Emirikgi S, Ozcmar B, Oner G, Omarov N, Agcaoglu
O, Soytas Y, et al. Thyroid cancer incidence in
simultaneous thyroidectomy with parathyroid surgery.
Ulus Cerrahi Derg. 2015;31(4):214-7.

20.Hu L, Qian B, Bing K, Mei L, Qu X. Clinical
characteristics of primary parathyroid adenoma and its
relationship  with  coexisting papillary thyroid
carcinoma: a clinical retrospective study. Gland Surg.
2023;12(5):577-85.

21.Haciyanli SG, Karaisli S, Suataman B, Karahan F,
Haciyanli M. Primary hyperparathyroidism with
thyroid cancer: clinicopathologic features. Sisli Etfal
Hastan Tip Bul. 2022;56(2):250-5.

22.Celik M, Guldiken S, Ayturk S, Yilmaz Bulbul B,
Tastekin E, Can N, et al. A benign and malignant
thyroid gland diseases in the patients with primary
hyperparathyroidism. Int J Appl Basic Med Res.
2017;7(2):117-20.

23.Jeong C, Kwon HI, Baek H, Kim HS, Lim DJ, Baek
KH, et al. Association of hyperparathyroidism and
papillary thyroid cancer: a multicenter retrospective
study. Endocrinol Metab (Seoul). 2020;35(4):925-32.

24.Weiss DM, Chen H. Role of cervical ultrasound in
detecting thyroid pathology in primary
hyperparathyroidism. J Surg Res. 2014;190(2):575-8.

25. Cinamon U, Turcotte RE. Primary
hyperparathyroidism and malignancy: "studies by
nature". Bone. 2006;39(2):420-3.

26. Beebeejaun M, Chinnasamy E, Wilson P, Sharma A,
Beharry N, Bano G. Papillary carcinoma of the thyroid
in patients with primary hyperparathyroidism: is there
a link? Med Hypotheses. 2017;103:100-4.

27.Cinamon U, Levy D, Marom T. Is primary
hyperparathyroidism a risk factor for papillary thyroid
cancer? An exemplar study and literature review. Int
Arch Otorhinolaryngol. 2015;19(1):42-5.

28.Huber BC, Grabmaier U, Brunner S. Impact of
parathyroid hormone on bone marrow-derived stem
cell mobilization and migration. World J Stem Cells.
2014;6(5):637-43.

29. Vesely D, Astl J, Matucha P, Sterzl I, Betka J. Serum
levels of angiogenic growth factors in patients with
thyroid gland tumors and parathyroid adenoma. Neuro
Endocrinol Lett. 2003;24(6):417-9.

205



Case Report / Olgu Sunumu Duzce Med J, 2023;25(2):206-208
doi: 10.18678/dtfd.1284850 Diizce Tip Fak Derg, 2023;25(2):206-208

Management of Perineal Epidermoid Cyst in a 20-year-old Female

20 Yasinda Bir Kadinda Perineal Epidermoid Kist Tedavisi
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ABSTRACT

Epidermoid cysts are cutaneous or subcutaneous masses caused by the implantation of
epidermal elements into the dermis. This case report presented an epidermal cyst of the
perineum clinically mimicking endometriosis in a female patient. A 20-year-old virgo female
patient was admitted to our clinic with complaints of severe pain, especially in the right leg,
and postmenstrual bleeding for three years. In the transrectal ultrasound, a 54*39 mm cystic
lesion with dense internal echo was detected in the medial neighborhood of the pelvic floor
right obturator internus muscle. Since the cystic lesion detected in the contrast-enhanced pelvic
MRI was evaluated as an epidermoid cyst and no significant endometrioma or endometriosis
focus was detected, an operation was planned. Surgical excision should be performed not only
for symptom relief and diagnosis but also to exclude rare malignancy. However, it is vital to
master the pelvic and perineal anatomy along with careful surgery.

Keywords: Epidermoid cyst; perineum; surgery.

0z

Epidermoid kistler, epidermal elemanlarin dermise implantasyonundan kaynaklanan deri veya
deri alt1 kitlelerdir. Bu vaka raporunda, bir kadin hastada, klinik olarak endometriozisi taklit
eden bir perine epidermal Kisti sunulmaktadir. 20 yasinda virgo kadin hasta klinigimize tig
yildir devam eden 6zellikle sag bacakta siddetli agri ve adet sonrasi kanama sikayeti ile
bagvurdu. Transrektal ultrasonda, pelvik taban sag obturator internus kas medial
komsulugunda 54*39 mm boyutlarinda yogun internal ekolu kistik lezyon saptandi. Kontrastli
pelvik MRG'de saptanan kistik lezyonun 6n planda epidermoid kist olarak degerlendirilmesi
ve belirgin bir endometrioma veya endometriozis odagi saptanmamasi {izerine operasyon
planlandi. Cerrahi eksizyon sadece semptomlarin giderilmesi ve tani i¢in degil, ayn1 zamanda
nadir goriilen maligniteyi dislamak i¢in de yapilmahdir. Ancak, dikkatli cerrahi ile birlikte
pelvik ve perineal anatomiye hakim olmak hayati 6nem tasir.

Anahtar kelimeler: Epidermoid Kist; perine; cerrahi.

INTRODUCTION

Epidermoid cysts are cutaneous or subcutaneous masses caused by the implantation
of epidermal elements into the dermis (1). The cysts are usually caused by the
invagination of the keratinized squamous epithelium within the dermis. Epidermoid
cysts are typically slow growing and solitary. Their size can vary from a few
millimeters to several centimeters (2). These cysts are usually located on the face,
scalp, neck, and trunk, and formations on the perineum are rare. Epidermoid cysts are
much rarer in women than in men (3). In the differential diagnosis of perineal cysts,
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abscess, pilonidal cyst, Gardner canal cysts, trauma,
perianal dermatoses including anal canal cysts, benign
teratomas, teratomas with malignant transformation, skin
cancer, and endometriosis should be considered (4). This
case report presented an epidermal cyst of the perineum
clinically mimicking endometriosis in a female patient.

CASE REPORT

A 20-year-old virgo female patient was admitted to our
clinic with complaints of severe pain, especially in the
right leg, and postmenstrual bleeding for three years. In the
transabdominal ultrasound performed on the patient, who
was started on dienogest (Visanne) and later on estradiol
valerate and dienogest combination (Qlarista) with a
preliminary diagnosis of endometriosis in an external
center, the uterus and ovaries were observed in a natural
appearance. In the transrectal ultrasound performed with
the patient's consent, a cystic lesion measuring 54*39 mm
with intense internal echo was detected on the pelvic floor,
in the medial neighborhood of the obturator internus
muscle on the right. When the patient's CA125 value was
10.3 and CA19-9 value was 8.46, the cystic lesion
identified in the contrast-enhanced pelvic magnetic
resonance imaging (MRI) was evaluated as an epidermoid
cyst in the foreground, and no significant endometrioma or
endometriosis focus was detected (Figure 1). The
operation was planned for the patient with the decision of
the council consisting of the gynecology, general surgery,
and radiology teams. Necessary consent was obtained
from the patient before the operation.

After cleaning the abdomen and perineum, the patient was
prepared in the lithotomy position and covered with sterile
drapes. In the vaginal examination, a cyst of approximately
4-5 cm in size was palpated on the right lateral wall of the
vagina. In the rectal examination performed by the general
surgeon, it was determined that the cyst was distant from
the rectum and anal sphincter and was not related.
Therefore, it was decided to remove the cyst through the
vaginal route. A longitudinal incision was made from the
right lateral wall of the vagina. The cyst wall was reached
by cutting the vaginal mucosa and paravaginal fascia,
respectively. The cyst was separated from the surrounding
tissues by blunt and sharp dissections. The cystic tissue
was removed completely without any rupture (Figure 2).
There was no active bleeding area in the cyst bed in the
observation. The operation was terminated by primary
suturing of the paravaginal fascia and vaginal mucosa.
The patient was discharged on the first postoperative day,
as her general condition was good.

In the examination made by the pathologists, it was
stated that when the cyst material with a size of 6*5*3 cm,
gray-brown, with soft elastic consistency, was opened, the
gray-colored mash-like material was discharged. The final
pathology result was reported as an epithelial inclusion
cyst (keratinous cyst) (Figure 3).

Written informed consent was obtained from the patient
for publication and images.

DISCUSSION

Epidermoid cysts are benign, slow-growing lesions that
develop from the epidermal layer of the skin, which are
much rarer in women than in men. They are most common
in the third and fourth decades of life. The cysts usually
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occur on the face, scalp, neck, and trunk but are rarely
reported in the perineum. Mechanical pressure or minor
trauma can cause epidermoid cyst development (5). The
cyst can become inflamed or infected, causing pain,
tenderness, and a foul-smelling cheese-like discharge.
However, in a rare case of malignancy, rapid growth and

Figure 1. Transrectal ultrasound and magnetic resonance
imaging of the epidermoid cyst

Lﬁ S5 el : - > 4 ’ » . 9 .‘
Figure 2. Surgical excision of the epidermoid cyst in the
perineal region

Figure 3. Macroscopic and
epidermoid cyst
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bleeding have also been reported (6). In female patients,
epidermal cysts in the perineum may displace the anus and
vagina and extend into the pelvic cavity adjacent to the
rectum (7). Ultrasound, MRI, and CT can be used as
imaging modalities in these patients. Imaging provides an
idea about the relationship of this cyst in the perineum with
neighboring anatomical structures and is very effective in
managing the operation. Treatment of perineal epidermoid
cyst is surgical excision with careful and meticulous
dissection, taking precautions to prevent spillage of the
contents and also not to damage nearby vital structures
such as the perineal urethra and anal canal (3). Epidermoid
cyst of the perineum has been reported rarely in a female
patient in the literature (8-10). These patients are elderly
female patients. In the literature, a case of clitoral
epidermoid cyst has been reported in 2 patients aged 16
and 22 years (11,12). Epidermoid cysts can occur as vulvar
lesions on the labia major and labia minora, and often large
cases without a history of trauma have been reported. An
11 cm epidermoid cyst in the labia majora was presented
in a 17-year-old girl with no history of trauma who
complained of a painful and palpable mass (13). Gardner's
duct cysts should also be considered in the differential
diagnosis of perineal epidermoid cysts. Most of the time,
the basic treatment for these cysts, which can be easily
diagnosed by pelvic examination, is excision, which
includes the complete removal of the cyst capsule. There
are case series involving benign vaginal cyst excisions in
the literature (14).

To the best of our knowledge, no case of epidermoid cyst
has been reported in a young patient with a localization
similar to our case. Surgical excision should be performed
not only for symptom relief and diagnosis but also to
exclude rare malignancy. However, it is vital to master the
pelvic and perineal anatomy along with careful surgery. In
this case, we presented our own surgical management of a
rare epidermoid cyst of the perineum.

Informed Consent: Written informed consent was obtained
from the patient for publication and accompanying images.
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ABSTRACT

Apical hypertrophic cardiomyopathy (ApHCM) (Yamaguchi Syndrome) with hypertrophy of
the ventricular apex constitutes 8% of the hypertrophic cardiomyopathies (HCMs). ApHCM
can cause ventricular malignant dysrhythmias, atrial fibrillation, and ischemic chest pain.
Definitive diagnosis is made by electrocardiography (ECG) and transthoracic
echocardiography. A 73-year-old male patient was admitted to the emergency department with
chest pain. The patient's vital signs were within the normal range. In the ECG, there were giant
negative T wave in leads V4-5-6, 0.5 mm ST segment depression, and left ventricular
hypertrophy in the inferior derivations. The left ventricular apex thickness was measured as
14 mm (reference range: 6-11). Although the HEART score was 4, the preliminary diagnosis of
the patient was determined as ApHCM. Beta-blocker and antiplatelet therapy were started. The
mortality and morbidity rates of ApHCM are higher among HCMs. Clinicians should be aware
of such ECG and echocardiography findings to prevent possible morbidity and mortality.
Keywords: Apical; hypertrophic cardiomyopathy; Yamaguchi syndrome; acute coronary
syndrome; echocardiography.

(0V7

Ventrikiiler apeksin hipertrofisi ile seyreden apikal hipertrofik kardiyomiyopati (ApHKM)
(Yamaguchi Sendromu) hipertrofik kardiyomiyopati (HKM)’lerin %8'ini olusturmaktadir.
ApHKM ventrikiiler malign disritmilere, atriyal fibrilasyona ve iskemik g6giis agrisina neden
olabilir. Kesin tan1 elektrokardiyografi (EKG) ve transtorasik ekokardiyografi ile konur. 73
yasinda bir erkek hasta gogiis agrisi sikayetiyle acil servise bagvurdu. Hastanin vital bulgulari
normal smirlardaydi. EKG'de V4-5-6 derivasyonlarinda dev negatif T dalgasi, 0,5 mm ST
segment depresyonu ve inferior derivasyonlarda sol ventrikiil hipertrofisi vardi. Sol ventrikiil
apeks kalinligr 14 mm (referans araligi: 6-11) olarak 6lgiildii. HEART skoru 4 olmasina
ragmen hastanin 6n tanist ApHKM olarak belirlendi. Beta-bloker ve antiplatelet tedavi baglandi.
HKM'ler arasinda ApHKM'nin mortalite oranlar1 daha yiiksektir. Klinisyenler olasi morbidite
ve mortaliteyi onlemek i¢in bu tiir EKG ve ekokardiyografi bulgularinin farkinda olmalidir.
Anahtar kelimeler: Apikal; hipertrofik kardiyomiyopati; Yamaguchi sendromu; akut coroner
sendrom; ekokardiyografi.

INTRODUCTION

Hypertrophic cardiomyopathy (HCM) is an autosomal dominant disease that occurs
as a result of mutation of sarcomere proteins in the myocardium (1). Unlike classical
HCM, cardiomyopathies with hypertrophy of the ventricular apex are called apical
HCM (ApHCM). ApHCM constitutes 8% of all HCMs (2). In the Asian population, up
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to 25% of all HCMs are ApHCM, while it is 1-10% in the
non-Asian population (3). ApHCM’s typical features were
first described by Sakamoto and Yamaguchi in 1976 (2).
ApHCM, also known as Yamaguchi Syndrome, is
clinically associated with widespread giant negative T
waves (=1 mV, >10 mm) and high voltage QRS complex
in the precordial derivations (4). In definitive diagnosis,
the apical wall thickness is expected to be >15 mm and the
ratio of maximal apical wall thickness to the posterior wall
thickness is expected to be >1.5 (2). In recent studies,
apical wall thickness >13 mm was accepted as a
diagnostic criterion (5). Its echocardiographic findings are
hypertrophy in the apical myocardium and a “spadelike”
configuration of the left ventricular cavity at the end of
diastole (5). Compared with classical HCM, ApHCM
causes atrial fibrillation more frequently and the sudden
cardiac death rate is higher, 0.5-4% vs 1.3% (3,6). For this
reason, early diagnosis of ApHCM will prevent possible
mortality and morbidity. ApHCM has different clinical
presentations. The most common symptom is chest pain. It
causes an acute coronary syndrome-like condition in
which there is T wave negativity in the precordial
derivations accompanied by chest pain. In the preliminary
diagnosis of ApHCM, a thorough evaluation of the patient
by a cardiologist and a comprehensive echocardiography
can confirm the diagnosis and prevent potential morbidity
and mortality.

CASE REPORT

A 73-year-old male was admitted to the emergency
department with the complaint of intermittent chest pain
that started 3 hours before admission and the pain was
increased with breathing. The patient did not have any
accompanying disease in his past medical history and had
a 60-pack-year smoking history. The vital signs of the
patient were in the normal range at admission (blood
pressure: 140/80 mm Hg, pulse: 75 beats/min, respiratory
rate: 20/min, temperature: 36.7 °C, saturation: 94%). There
was not any pathological finding in the cardiac examination
of the patient. In 12-lead electrocardiography (ECG),
there were signs of giant negative T wave in leads V4-5-6,
0.5 mm ST segment depression, and left ventricular
hypertrophy in the inferior derivations (Figure 1). The
serum troponin | values at the beginning, 3 and 6" hour
were 11.1, 10.1, and 15.6 ng/L (reference range: 14-42.9),
and the CK-MB values were 2.7, 2.8, 2.5 pg/L (reference
range: 0.6-6.3), respectively. The HEART score was
calculated as 4 (History:0, ECG:1, Age:2, Risk factors:1,
Troponin:0). In bedside echocardiography performed by
an emergency physician, left ventricular apex thickness
was measured as 14 mm (reference range: 6-11) and the
ejection fraction was within normal values. (Figure 2). The
ECG and echocardiography findings were found to be
significant in terms of “Yamaguchi Syndrome”. The
patient was consulted by the cardiologist. Antiplatelet and
beta-blocker therapy was started as a medical treatment
and medical follow-up was recommended by the
cardiologist. During the outpatient follow up cardiac
magnetic resonance imaging was performed, and it
revealed hypertrophy at the apex of the left ventricle, and
the diagnosis was confirmed (Figure 3).

The patient consented to the use of his medical data for
scientific purposes.
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Figure 2. “spadelike” conﬁgu—ration of the left ventriculi
in Yamaguchi syndrome

Figure 3. Magnetic resonance imaging of Yamaguchi syndrome

DISCUSSION

In contrast to the diffuse hypertrophy seen in HCM, wall
thickening in ApHCM is located distal to the papillary
muscle and occurs at the apex. It has been shown that the
mortality and morbidity rates of ApHCM are higher than
the other HCMs and it causes death more frequently,
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especially in female patients (3,7,8). It may cause
especially malignant ventricular dysrhythmias and apical
aneurysms (8).

Continuation of contraction of the apical region in
early-mid diastole in ApHCM can be seen as the cause of
small vessel occlusion (9). Small vessel occlusions cause
regional perfusion defects and chest pain occurs. Increased
myocardial tissue, small vessel disease, and impaired
vasodilator reserve have been suggested as possible causes
of myocardial ischemia. T wave inversion (93%), giant T
wave negativity (47%) and LVH (65%) accompanying
ApHCM clinical findings cause cases to be confused with
acute coronary syndrome (4). However, in most cases,
coronary arteries are found to be normal on coronary
angiography. Patients who had early repolarization in the
anterolateral derivations in previous ECGs should be
carefully evaluated for the diagnosis of ApHCM.
Transthoracic echocardiography is the first choice for the
evaluation of these patients. However, bedside
echocardiography is not always sufficient due to the
difficult evaluation of the apical region, artifacts, and poor
echogenicity. In such cases, it is necessary to resort to
other diagnostic methods such as magnetic resonance
imaging and nuclear scintigraphy (10,11).

CONCLUSION

Apical-type hypertrophic cardiomyopathy, which can
mimic acute coronary syndrome, is often miss diagnosed
or undiagnosed, as it is a rare case, especially in non-Asian
populations. When a giant negative T wave in the anterior
derivations and signs of left ventricular hypertrophy are
seen in the ECG, especially in low-risk patients for acute
coronary syndrome, it should definitely be considered as a
differential diagnosis and early referral should be made.
Thus, some complications such as malignant ventricular
dysrhythmias, myocardial infarction, and sudden cardiac
death that may occur due to ApHCM (YYamaguchi
Syndrome) can be prevented.

Informed Consent: Written informed consent was obtained
from the patient for publication and accompanying images.
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caligmay1 maddi olarak destekleyen kisi ve kuruluslar ve bu kuruluslarin yazarlarla olan iliskileri (yoksa olmadigr) belirtilmelidir. Makalenin
konusuyla ilgili olarak 6nerilen, yazarlarla ve kurumlariyla ilgisi olmayan en az iki hakemin adlari, akademik unvanlari, kurumlari, iletisim
bilgileri ve e-posta adresleri yazilmalidir. Editorlerin hakemleri segme hakk: saklidir.

Bashk Sayfasi: Makalenin bashigimi (ingilizce ve Tiirkge), 40 karakteri gegmeyen kisa baslik, tiim yazarlarin adlarin, akademik unvanlarint,
ORCID® numaralarini, kurumlarini, e-posta adreslerini ve ayrica sorumlu yazarin adini, yazigma adresini, telefon numarasini, e-posta adresini
icermelidir. Makale daha once bilimsel bir toplantida sunulmus ise toplanti adi, tarihi ve yeri (yoksa sunulmadigi) belirtilmelidir.

Ana Metin: Makalenin baslig (ingilizce ve Tiirkge), 40 karakteri gegmeyen kisa baslk, Oz (ingilizce ve Tiirkge), Anahtar kelimeler (Ingilizce
ve Tirkge), Ana Metin (génderilen makalenin tiiriine uygun olarak bolimlere ayrilmis), Kaynaklar, Tablolar ve Sekiller yer almalidir.

Etik Kurul Onay Belgesi: Tiim arastirma makaleleri i¢in Etik Kurul Onay Belgesi ayr1 bir dosya olarak yiiklenmelidir.

Not: Makalede sekil, resim veya fotograf varsa bunlarin da her biri ayr1 birer dosya olarak yiiklenmelidir.

MAKALE TURUNE GORE KULLANILMASI GEREKEN BOLUMLER

Arastirma Makalesi

BASLIK (ingilizce ve Tiirkge), KISA BASLIK (40 karakteri gegmeyen), OZ (ingilizce ve Tiirkge), Anahtar kelimeler (ingilizce ve Tiirkge),
GIRIS, GEREC VE YONTEMLER, BULGULAR, TARTISMA, SONUC, KAYNAKLAR

Her iki dildeki (Ingilizce ve Tiirkge) OZ birbiriyle tam uyumlu ve her biri 200 ile 250 kelime arasinda olmalidir.

0Z, "Amag, Gereg ve Yontemler, Bulgular, Sonug" seklinde yapilandirilmalidir.

Derleme (Sadece Davetli)

BASLIK (ingilizce ve Tiirkge), KISA BASLIK (40 karakteri gegmeyen), OZ (ingilizce ve Tiirkge), Anahtar kelimeler (ingilizce ve Tiirkge),
GIRIS, Konu ile Ilgili Alt Baghklar, SONUC, KAYNAKLAR

Her iki dildeki (Ingilizce ve Tiirkge) OZ birbiriyle tam uyumlu ve her biri 150 ile 200 kelime arasinda olmalidur.

0OZ yapilandirilmamis olmalidir.



Olgu Sunumu

BASLIK (ingilizce ve Tiirkge), KISA BASLIK (40 karakteri gegmeyen), OZ (Ingilizce ve Tiirkge), Anahtar kelimeler (ingilizce ve Tiirkge),
GIRIS, OLGU SUNUMU, TARTISMA, KAYNAKLAR

Her iki dildeki (Ingilizce ve Tiirkge) OZ birbiriyle tam uyumlu ve her biri 100 ile 150 kelime arasinda olmalidir.

0OZ yapilandirilmamis olmalidir.

Diger

Bu ii¢ temel makale tiirli disindaki (editore mektup, editéryal yorum/tartisma vb.) yazilarin hazirlanmasinda da genel yazim kurallar1 gegerlidir.
Bu tiir yazilarda baslik veya 6z boliimleri yoktur. Kaynak sayist 5 ile smirlidir. Ithaf olunan makale say1 ve tarih verilerek belirtilmelidir. Yazmnin
sonunda yazarin ismi, kurumu ve adresi yer almalidir. Mektuba cevap, editér veya ithaf olunan makalenin yazarlar tarafindan, yine dergide
yaymlanarak verilir.

YAZIM KURALLARI
e Makaleler Microsoft Word® belgesi olarak hazirlanmalidir.

e Sayfa kenarlarinda 2,5 cm bosluk birakilmalidir.

e  Sayfa numaralari sayfanin sag alt kdsesine yerlestirilmelidir.

e Tiim metinler 12 punto Times New Roman karakteri kullanilarak ¢ift satir araligi ile sola hizalanmis olarak yazilmalidir.
ANAHTAR KELIMELER

e Anahtar kelime sayis1 en az 2 olmali, kelimeler birbirlerinden noktal: virgiil (;) ile ayrilmalidir.
e ingilizce anahtar kelimeler Medical Subject Headings (MESH, http://www.nIm.nih.gov/mesh/MBrowser.html) ve Tiirk¢e anahtar kelimeler
Tiirkiye Bilim Terimleri (TBT, http://www.bilimterimleri.com) ile uyumlu olarak verilmelidir.

ISTATISTIKSEL YONTEMLER

e Tiim arastirma makaleleri biyoistatistik agidan degerlendirilmeli ve uygun plan, analiz ve raporlama ile belirtilmelidir. Bu makalelerde, GEREC
VE YONTEMLER béliimiiniin son alt bashig: “Istatistiksel Analiz” olmalidir.

e Bu bolimde ¢alismada kullanilan istatistiksel yontemler ne amagla kullanildig: belirtilerek yazilmali, istatistiksel analiz i¢in kullanilan paket
programlar ve stiriimleri belirtilmelidir.

e Tiim p degerleri ondalik ii¢ basamakli (p=0,038; p=0,810 vb.) olarak verilmelidir.

e  Makalelerin biyoistatistik agidan uygunlugunun kontrolii i¢in ek bilgi www.icmje.org adresinden temin edilebilir.

KISALTMALAR
e  Terim ilk kullanldig1 yerde parantez i¢inde kisaltmayla birlikte agik olarak yazilmali ve tiim metin boyunca ayni kisaltma kullanilmalidir.
o  Uluslararasi kullanilan kisaltmalar Bilimsel Yazim Kurallarina uygun sekilde kullanilmalidir.

TABLOLAR VE SEKILLER

e Metinde ilgili ciimlenin sonunda (Tablo 1) ve/veya (Sekil 1) seklinde belirtilmelidir.

e Tablolar (basliklariyla birlikte) ve sekiller (agiklamalariyla birlikte) kaynaklardan sonra ve her biri ayr1 bir sayfada olacak sekilde metnin sonuna
eklenmelidir.

e Tablo basliklar1 tablo iistiinde (Tablo 1. Tablo bashgr), sekil agiklamalart ise seklin altinda (Sekil 1. Sekil agiklamasi), ilk harfleri biiyiik olacak

sekilde yazilmalidir.

Tablolarda ve sekillerde kisaltma veya sembol kullanilmis ise altinda dipnot olarak agiklanmalidir.

Sekiller ve fotograflar, .png, .jpg vb. formatta ve en az 300 dpi ¢oziiniirliikte ayr1 dosyalar halinde yiiklenmelidir.

Sekil ve fotograf alt yazilari, son tablonun oldugu sayfadan sonra, ayr1 bir sayfada sirasiyla verilmelidir.

Daha 6nce basilmis sekil, resim, tablo, grafik vb. kullanilmis ise yazili izin alinmali ve bu durum sekil, resim, tablo veya grafik agiklamasinda

belirtilmelidir. Bu konudaki hukuki sorumluluk yazarlara aittir.

TESEKKUR
e Eger cikar catigmasi, finansal destek, bagis ve diger biitiin editoryal (ingilizce/Tiirkge degerlendirme) ve/veya teknik yardim varsa, bu boliimde,
KAYNAKLAR boliimiinden once belirtilmelidir.

KAYNAKLAR

e Kaynaklar, kullanim sirasina gére numaralandirilmali ve metin i¢inde ilgili climlenin sonunda parantez i¢inde numaralarla (1) veya (1,2) veya (3-
5) seklinde verilmelidir.

Kaynaklar dizini, metin iginde kaynaklarin kullanildig: siraya gore olusturulmalidir.

Yazar sayis1 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise ilk 6 yazar belirtildikten sonra “et al.” eklenmelidir.

Kongre bildirileri, kisisel deneyimler, basiimamis yayinlar, tezler ve internet adresleri kaynak olarak gosterilmemelidir.

DOI tek kabul edilebilir online referanstir.
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