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Response to “Contribution of Dr. Laza Popovi¢ to the development of
Serbian and Yugoslav Sokol movement”

Odgovor na ,,Doprinos dr Laze Popoviéa razvoju srpskog i jugoslovenskog

sokolskog pokreta*

Dear editors,

With great interest, we read an article in your esteemed
journal about Laza Popovié !, one of the doyens of Croatian
Radiology. As Popovi¢ founded the Central Roentgenology
Institute at the School of Medicine, University of Zagreb, his
picture still hangs on the wall in our central lecture hall at the
University Department of Diagnostic and Interventional Ra-
diology, University Hospital Center “Zagreb”.

Related to the article, we would like to point out an in-
correct fact, which we hope appeared only as an unintention-
al erratic fact, without any ideological forethought. It is stat-
ed in the paper that “As an outstanding Serb, a Yugoslav,
and a member of Sokol, he had to flee from Zagreb to Bel-
grade in 1941”. This statement is historically inaccurate as
Professor Popovi¢ was elected in 1939 for the Senate of the
still-existing Kingdom of Yugoslavia and moved to Belgrade
in the summer of 1940 2 3 As additional evidence for our
statement, we suggest reading the article in Belgrade’s

newspaper “Politika” from June 14, 1940. In that article, Dr.
Milorad Dragi¢ writes about planned public health action of
lung X-ray screening for all school children in Belgrade. He
starts the article with the following sentence: “He now came
to Belgrade and became our permanent fellow citizen. Dr.
Laza Popovié, a professor at the Zagreb University, is a fa-
mous, respectable, and popular national and cultural work-
er” 4. A few months later, Professor Laza Popovié¢ published
two articles in the same newspapers about his role in the tur-
bulent November days of 1918 as he continued to live in
Belgrade until 1945, where he died in, for us, unknown cir-
cumstances >,

Mislav Cavka *', Stjepan Matkovié*

*University Hospital Center Zagreb, University
Department of Diagnostic and Interventional Radiology,
Zagreb, Croatia; TUniversity of Zagreb, School of Medicine,
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Introduction

While comparing the pandemic to World War 11 seems
appropriate because of the magnitude of the impact it had
around the world, there is one clear difference between the
two most horrific world events of the last two centuries.
During World War 11, countries voluntarily chose to take
sides — either participate with or against the Allied forces; the
pandemic, on the other hand, was an involuntary, sudden
crisis that was thrust upon all countries in the world. The
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) rampaged through major political, economic, and
social systems, destroying mental health and medical
services. One of the most significant effects of the pandemic
was the wrecking of the social fabric of societies and global
communities . The values of interdependence and social
cohesion have been challenged by preventive measures like
lockdowns, social distancing, and isolation undertaken by
governments 2. The core values and norms of human
societies, such as the value attached to collective
effervescence 3, the significance of social gatherings to mark
important events, family gatherings, and membership in
social groups, are threatened by common proactive measures
such as quarantine and the need for social distancing. The
pandemic has imposed a state of emergency characterized by
immense uncertainty caused by multiple mutations of the
SARS-CoV-2, ambiguity, and fear arising from the lack of
knowledge on how to fully deal with the pandemic. The
pandemic has brought about changes in all realms of social

functioning. Although some countries and cultures have
traditionally emphasized the role of collective resources and
believe in the fair distribution of critical resources among the
communities, the abrupt, explosive, and ambiguous nature of
the pandemic resulted in the hoarding of resources by some
and the exploitation of resources due to limited supply and
access 4.

The literature clearly indicates that the reconstruction of
a new world perspective in various spheres of life during and
after the coronavirus disease 2019 (COVID-19) pandemic is
an extremely complex phenomenon. That demands a
multifaceted approach in order to better understand the
theoretical underpinnings of the who, what, where, when,
which, how, and why of the post-pandemic reconstruction,
and more importantly, the application of psychological
principles to the dynamic, yet fluid post-reconstruction
process °.

One of the reports from John Hopkins University of
Medicine in 2020 indicated that by mid-August 2020, the
SARS-CoV-2 had infected over twenty million people across
the globe; this was about six months after it was declared a
pandemic and caused over 750,000 deaths. Deaths due to
infection, as well as separation from loved ones, may have
resulted in a range of psychological problems © like anxiety
due to the uncertain nature of the pandemic, feelings of
helplessness 7 &, cases of depression, feelings of loneliness
and instances of suicide or suicide ideation °, and feelings of
anger and frustration due to high vulnerability to
infection 1%, Some of the subgroups, such as healthcare

Cortespondence to: Ole Boe, Norwegian Police University College, Slemdalsveien 5, 0369 Oslo, Notrway. E-mail: oleboe@phs.no
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professionals, Emergency First Responders (EFRSs), children,
and the elderly population, are high-risk groups not only
because of vulnerability to infection but also vulnerability to
additional psychological costs of infection.

For instance, a study on paramedics revealed that
paramedics who were in contact with patients with COVID-
19 experienced higher stress compared to paramedics who
were not in contact with patients. However, it was revealed
that perseverance and determination, openness to new
experiences, a sense of humor, as well as competencies and
tolerance of negative emotions, played a key part in
mitigating subjectively experienced stress 2,

Another study among nurses and midwives during the
COVID-19 pandemic found that resilience plays a great
role in shaping job satisfaction and intention to leave the
job among medical professionals and that occupational
stress weakens the relationship between resilience and
intention to leave the job and between job satisfaction and
resilience -3,

In some studies, it was found that children and adoles-
cents are more vulnerable to developing anxiety symptoms
and related disorders ™ 4. Healthcare workers and EFRs are
likely to develop symptoms typical of a stressful event such
as a pandemic, including, amongst others, post-traumatic
stress disorder (PTSD), emotional exhaustion, dissociation,
burnout, prolonged social isolation due to stigmatization,
etc. 5V,

However, the pandemic-induced conditions, such as
quarantine and social distancing, had some positive effects in
terms of people becoming more sensitive in their interaction
with others 8, having to spend more time at home has helped
in improving relationships among family members *,
developing an empathetic approach to look at problems at
large, to name a few. It has instilled in people several healthy
habits like wearing masks, maintaining hygiene standards,
social distancing, and the like. Necessity being the mother of
invention, it is not a surprise that medical, technological,
pharmaceutical, and scientific areas have benefited from new
inventions and research acceleration during the pandemic.
Most organizations had to adapt to new technologies, such as
remote working, mechanisms of electronic communications,
and online learning, as measures to cope with the
pandemic *°.

New ways of living have had an enormous impact on
people’s physical, emotional, and psychological health and
well-being. It is perhaps understood that there is no return to
the absolute normal that existed before the pandemic 2°; there
is more preparedness to move forward into the new reality
and new world order, which is essential. Preparation for a
new normal will be far from easy and will require arduous
effort on everyone’s part. The psychosocial damage that has
been caused is in no way going to be fully undone; however,
developing new social and life skills and enhancing the
psychological preparedness quotient in social, physical,
intellectual, cognitive, and emotional domains might be the
only effective and relevant approach to rebuilding the fabric
of social systems and accepting new reality as it dawns on
us.
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The article discusses the role of psychologists,
especially from the standpoint of the enormity of
psychological damage caused by the pandemic, and
optimally using social and mental skills to effectively cope
with the effects. Psychologists, therapists, and counselors
may be better choices to help people develop and enhance
coping skills; it needs to be acknowledged at the beginning
that their role as facilitators and trainers has also changed,
given the complexity of the disaster. The article indicates the
role of the counseling psychologist in a post-pandemic
reconstruction program and how their role and
responsibilities have changed. We also discuss how
counselors could adopt and incorporate standard operating
procedures from military training and organizations to
develop more robust coping programs. These coping
programs are more likely to be most useful to special groups
or high-risk groups like medical and healthcare workers,
EFRs, soldiers, and adolescents. Lastly, the article will give
recommendations for frontline COVID-19 warriors and
EFRs on how to be better prepared to deal with unwanted
stress due to the pandemic, be it dealing with sleep disorders,
fear of infection, frustration, boredom and loneliness,
anxiety, etc.

Reassessing the role of psychologist in crisis
management

January 2022 marked two years of the world being
under siege by the SARS-CoV-2. These two years have been
stressful, and people have lived in fear of infection and
anxiety. Some segments of the population were more
vulnerable to the risk of depression and post-traumatic
symptoms because of various reasons, such as proximity to
infected individuals, lack of support, economic conditions,
and loss of employment opportunities, to name a few. These
vulnerabilities have resulted in a rise in suicide and suicide
ideations °, increased feelings of anger 1°, and an increase in
cases of anxiety problems 4. These conditions and symptoms
could point to serious psychological issues if not managed in
time 2%, The role of a psychologist, counseling therapist, and
mental health professionals in the current situation needs to
be reassessed. While trained to deal with mental health issues
and issues of adjustment, even for mental health
professionals, the magnitude of the pandemic can be
daunting. From facilitating intervention programs and
providing counseling to a few individuals, the role may now
have to shift to the gross or macro level, where psychological
issues that a person or group of people bring into counseling
or therapy sessions are likely to have a big element of
uncertainty attached to it. Another big change that
characterizes counseling or therapy would be how any
intervention plan needs to consider that execution of the
same can be a mammoth task, given the dynamics of the
uncertain, ambiguous context it needs to operate. The role of
a psychologist and other mental health professionals thus
needs a re-assessment.

Pesi¢ and Miljkovi¢ 2? state that psychological
knowledge is important in order to educate the population to
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prepare for crises, i.e., the knowledge is useful in the time
before the crisis — pandemic, in overcoming the crisis during
the pandemic as prevention and reduction of activities during
the society rehabilitation process after the pandemic.

Given the changes in the counseling or therapy
landscape in the last two years, the following points need to
be considered for psychologists and mental health
practitioners: 1) In the absence of a similar situation,
psychologists are likely to refer to similar (only moderately
similar) situations like other diseases and epidemics and
global events that perhaps had a similar-scale impact.
Considering the high risks of contraction and contagion,
psychologists choose to adopt new-age ways of working, i.e.,
remote counseling and therapy to minimize physical contact
with clients or using telecommunication as a means to
continue facilitating support and services to mental health %,
Psychologists need to show flexibility to adopt and adapt to
new ways of working. 2) In order to facilitate improvement
in mental health quotient and public mental health,
psychologists and counselors need to relook at the pandemic
from a positive psychological standpoint. Positive
psychology perhaps looks at suffering as a common aspect of
human life and indicates that positive processes or traits like
resilience, mental strength, willpower, and post-traumatic
growth (PTG) help individuals recover and rebuild from
adversity or crisis 2+ 2. Psychologists need to identify and
believe in this ability to rebuild and grow after a crisis, to
help others manage and cope with the adversity. 3) The
situation undoubtedly qualifies for a crisis and it is typical of
post-crisis problems, such as major depressive disorders, and
post-traumatic disorders are likely to be on the rise % 27,
Thus, the counseling approach may need to be redirected to
support post-traumatic stress reactions, emotional distress,
and other trauma-related disruptions. Therapy or counseling
approach in such challenging times needs to be reassessed to
address problems and contextual limitations. 4) Psychosocial
group interventions, which have proven success records, may
not be possible in ways done earlier, given the need to
maintain social distancing 2 2°, These are challenges for
some psychologists, especially in areas where group
interventions are more appropriate than individual sessions.
Psychologists will now need to identify how they can replace
group sessions with other second-best alternatives according
to the needs of the clients and/or patients. 5) Lastly, it is
critical to understand that the role of a psychologist will be
amplified and identified as one first-responder role in the
pandemic and post-pandemic reconstructions .

While governments will continue to focus their atten-
tion on rebuilding the economy and its commercial and fi-
nancial systems, none of these efforts may be fructified un-
less there is a mentally strong and fully functioning fleet of
trained human capital that is effectively bereft of mental
health issues. A psychologist’s role in building strong, well-
adapted human capital will continue to be important in times
to come. Psychologists, counselors, and mental health pro-
fessionals need to acknowledge this big change and respond
in the best interest of humanity . It becomes imperative for
health professionals to acknowledge that although the pan-

demic probably was a bad experience for each individual,
each individual experienced it differently. Certain stressors
are particular to different groups of people within communi-
ties, such as families of vulnerable individuals and frontline
workers. Emergency psychological crisis interventions
should be aware of the effects and consequences of the pan-
demic on specific communities, and generalizations in diag-
nostics, therapy, or counseling approaches need to be used
with caution.

The role of a psychologist has never been so important,
not just for an individual but for nations and the world at
large. The goals of counseling and psychological
interventions become important topics of discussion.
Understandably, the primary goal or objective of any
counseling practice is to enhance a client’s ability to cope
with their life situations. In the COVID-19 world, the focus
of counseling and therapy may be centered on facilitating
changes in decision-making and behavioral changes which
may have larger implications for a nation’s effort to rebuild
itself in the post-pandemic times. For instance, when a
counselor helps an adolescent to develop appropriate habits
of social distancing and following hygiene protocol, the
implications of these interventions are likely to benefit at a
macro level.

Counselor’s role in facilitating resilience

Resilience can act as a factor in order to nurture PTG 3L
Crisis counseling serves an important function of helping
individuals deal with the crisis by helping the clients develop
adaptive skills, such as adaptive decision-making and
problem-solving. Crisis counseling thus aims at bringing
about behavioral changes that prove beneficial, productive,
and long-term, and applicable if a similar situation arises
again. Counselors and psychologists who embark on the
mammoth task of facilitating cognitive and behavioral
changes in the wake of the pandemic may have to
incorporate some general rules in their approach while
continuing to customize therapy to the client’s subjective
needs and context. These rules may include the following: 1)
Safety first rule: As a part of interactions with the clients, the
counselor can check what safety measures the client is
taking. Psychologists can play an active role in correcting
irresponsible behaviors or clarifying information that could
be detrimental to the client’s well-being and others around
them. Counselors and psychologists need to exhibit
appropriate hygiene and safety protocols and behaviors
themselves to bring about behavioral changes among the
clients. 2) Help the client deal with distress: Training in
counseling equips professionals to develop listening,
summarizing, and rephrasing skills. These skills are likely to
be most useful when clients disclose their distress and
emotional experiences resulting from changes in life
situations due to the pandemic. 3) Facilitate healthy ways
and coping skills to deal with negative emotions. Negative
emotions, emotional disturbances, and fear of contracting the
disease that surfaced during the pandemic are likely
indicators of serious psychiatric diseases in the future if not
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treated in the present 3% 33, Counselors should focus on
facilitating rephrasing or restructuring of emotional
experiences such that these do not become great problems in
the future. 4) Support enhanced communication among close
relations and social interactions: Help clients identify the
importance of open and supportive communication methods
in the family, all within the limits of safety protocols. There
is research evidence suggesting a positive relationship
between social support, or social coping, and psychological
well-being, especially in dealing with post-traumatic
stress 3%, 5) Help clients cope and deal with life situations
and suggest some appropriate ways to enhance coping.

The SAP-DISC model

Building on general guidelines for counseling and psy-
chologists to deal with the effects of the pandemic ¥/, as well
as the authors’ previous works -2 we propose this model,
which includes some key techniques and competencies spe-
cific to challenges posed by the pandemic. Some of these
techniques are the result of first-hand experiences of working
in high-stress situations like military operations and personal
experiences. The model includes the concepts of self-
efficacy *, adaptive resilience *, PTG *°, decompression *,
impulse control #/, social consciousness “, and cognitive
flexibility °. The model can be remembered using the acro-
nym SAP-DISC.

Self-efficacy

One way in which the pandemic has eroded through the
pool of human strengths is the area of self-efficacy, that is,
the belief in oneself to be able to carry on.

Bandura #* % postulated that self-efficacy emerges from
four major sources, namely enactive mastery experiences,
vicarious experiences, verbal persuasion, and physiological
reactions. Bandura *° has defined self-efficacy as “...[the] be-
liefs in one’s capabilities to organize and execute the courses
of action required to produce given attainments” (p. 3). That
is about what one considers attainable with the skills one
possesses and not about the abilities and skills one actually
possesses “. Boe and Bergstal 5! reported that when military
officers were forced to choose which factor in total had the
largest impact on self-efficacy, a clear majority of respond-
ents indicated the factor of enactive mastery experiences.

High levels of anxiety arising from the uncertain nature
of the pandemic may result in lowered self-efficacy 5> 3,
During the early parts of lockdown restrictions, people who
believed they could follow the guidelines laid down by gov-
ernments and global healthcare organizations were able to
absorb the shock of significant changes to their lives. People
who believe they are able to swim through the rough tides
are likely to have contingency plans and very well-defined
goals that guide their actions. Individuals high on self-
efficacy beliefs are capable of evaluating whether their ac-
tions are in line with the beliefs and goals they have set for
themselves. Research studies support the relationship be-
tween positivity, emotional self-efficacy, and ability to man-

Abhijit P. Deshpande, et al. Vojnosanit Pregl 2023; 80(12): 978-989.

age adversities 54, Beliefs of self-efficacy help in reducing
anxiety and depressive symptoms and serve as psychological
assets for optimal functioning %7, Counselors can help their
clients rebuild self-efficacy beliefs. Considering that the load
on resources has been increasing, along with limitations such
as decreased social support and social distancing, may em-
phasize the need for individuals to help themselves.

Adaptive resilience

Adaptive mindset and adaptive thinking are likely to be
the key to the successful management of a high-risk situation
with high stakes like the pandemic. Resilience building must
emphasize the importance of recovery and adaptation in the
aftermath of disruption #*. Resilience building should be
looked at as a long-sustaining endeavor, meaning clients
should develop habits and skills that help them face not just
the pandemic but pandemic-like events with resilience and
grit in the future. Counselors should help their clients transi-
tion from resilience to adaptive resilience. Adaptive resili-
ence, in a nutshell, refers to an ability to recover from adver-
sity and adapt but also thrive 3. Adaptive resilience is thus
the capacity to remain productive, behave and emote in line
with set goals and objectives whilst absorbing disturbances
and doing so with integrity. An adaptive resilience mindset
would likely result in definite sustainable behavioral chang-
es. Adaptive resilience has proven to be an effective compe-
tency, especially in the case of coping with complex crises.
For instance, Walker and Nilakant *® found that during natu-
ral calamities like the Christchurch earthquake in New Zea-
land in 2011, an adaptive mindset with an emphasis on sus-
taining and thriving and finding new opportunities helped
people come out of the situation stronger.

Post-traumatic growth attitude

PTG attitude is defined as an emphasis on positive psy-
chological changes that occur following highly stressful and
demanding life situations *°. Positive transformation is
known to include three domains: personal strengths, relating
to others, and appreciation of life — openness to new possibil-
ities and spiritual changes *. Perceptions or thoughts about
PTG resulting from experiences of a stressful event like the
pandemic are likely to result in better-adjusted individu-
als %61, Counselors can help their clients’ PTG attitude by
improving relationships with significant others, appreciating
their lives more, and perhaps developing a spiritual perspec-
tive if it should be beneficial *°. Growth arises from the way
the event is processed, not from the event itself, and leads
individuals to recognize their vulnerability and what they can
and cannot control and to reassess their personal priorities 3.
Thus counselors and psychologists should help clients focus
on what positive can come out of adversity beyond obvious
negative effects of the pandemic. Research evidence suggests
that people across all age groups who have experienced
traumatic events are able to identify positive ways in which
they can re-evaluate stressful situations, and this ability to re-
evaluate situations positively leads to improved mental
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health and well-being 2 ®3. Given that the pandemic has been
a negative, dampening event, exploration of possible PTG
perspectives may redirect their energies to rebuilding their
life situations .

Decompression

A conceptual understanding of the concept of psycho-
logical decompression is mostly mentioned in military litera-
ture.

According to Piotrowski et al. “°, decompression aims at
providing us opportunities for the 9 R’s, namely, rest, relaxa-
tion, recognizing own and others’ achievements, reducing
the stigma of post-pandemic adaptation problems and chal-
lenges, reflecting, realizing the need for self-regulation as
well as self-reliance at the national level, reintegrate, reboot
and reconstruct a new world order in the post-pandemic era,
and resume a new way of a balanced life.

In the military context, decompression refers to a period
for the soldiers between military operations and homecom-
ing ®. Decompression is viewed as a period of transition be-
tween a high-stress operational environment with heightened
emotional states, guilt of survival, high tension, extreme
alertness, and a home environment perceived to be relatively
less stressful ®. Acknowledging negative emotions becomes
imperative and strategies to manage these negative emotions
must be such that they do not interfere with well-being. A
period of psychological decompression with a focus on rest
and cognitive and emotional reappraisal can prepare soldiers
to adapt to the environment at home. Crisis counselors can
help clients use techniques such as sufficient rest and relaxa-
tion, developing self-regulated behaviors, developing psy-
chological equilibrium, etc., as part of a decompression in-
tervention. Counselors should encourage clients to balance
their personal and professional lives and take some time off
to deal with grief or trauma that they may be experiencing.

Taking a closer look at the caregivers themselves dur-
ing the COVID-19 pandemic, Luo et al. 5 reported that
mindfulness decompression therapy had a positive effect on
mental health and reduced job burnout among nurses work-
ing in the pandemic frontline. Lefevre et al. ©® investigated
healthcare staff and found that a program and a space for re-
laxation and support for hospital caregivers by hospital care-
givers offered help in both decompression and relaxa-
tion. Acknowledging and managing residual negative emo-
tions and moods could prepare both clients and EFRs to re-
bound and adapt to the new reality in post-pandemic times.

Impulse control

Impulse control is defined as the ability to modify or
override one’s inner responses as well as interrupt undesired
behaviors 4" %, During the pandemic, many instances have
prompted impulsive actions and emotions, especially be-
cause of the ambiguous nature of the pandemic. For instance,
the impulse to break protocols of lockdown, social distanc-
ing, or hygiene behaviors may have passed through the
minds of many. The temptation to fall prey to the impulse

may cost an individual dearly and place them further into a
zone of vulnerability. On the other hand, Yule et al. ™ re-
ported an increase in impulse control behaviors during the
COVID-19 lock-down in the UK. They studied people with
Parkinson’s disease to see whether this group might handle
impulse control in a different way as compared to other
groups in the society °. In general, there is a need to under-
stand and learn about self-control or impulse control during
taxing situations for most people.

Self-control or impulse control may serve to regulate
undesirable mental health consequences ™ 72, With fewer re-
sources being available for consumption in times of a pan-
demic, self-control may be regarded as a psychological re-
source to manage the effects of the pandemic. Self-control,
or impulse control, is known to be associated with lower de-
grees of depression and anxiety 7. Closely connected to the
concept of self-control is the concept of self-regulation. Self-
regulation is defined as the process of purposefully directing
one’s actions, thoughts, and feelings toward a goal; self-
regulation skills include goal-directed behavior and allow us
to delay gratification in the short term to achieve desired out-
comes in the future ™ 7,

Janiri et al. " showed that having had COVID-19 may
be related to a high likelihood of psychological distress in
advanced-age people, and this may, in turn, be associated
with impaired emotional regulation and higher scores on de-
pressive and cyclothymic temperaments.

Learning how self-regulation behaviors are influenced
by emotion regulation is likely to generate important new in-
sights into both processes, i.e., goal-directed behavior and
desired outcomes. That may lead to a better understanding of
how people can optimally function in challenging environ-
ments by controlling their emotions and, consequently, an in-
sight into their behavior to conform to norms and protocols
even in emotion-arousing situations 7’="°.

Depressive conditions and anxiety disorders are linked
to other psychological disorders. The relationship between
impulse control and depression should be the focus of coun-
seling and therapy, especially for clients who could benefit
from developing good habits or who show vulnerability to
depression and anxiety problems 6.

Socially congruent behaviors

Behavioral modifications and cognitive adaptability
have been part of counseling objectives since time immemo-
rial. However, there is a renewed need for behavioral modi-
fications and cognitive reappraisals in the pandemic. The re-
sponsibilities of counselors and psychologists now may need
to include an emphasis on socially appropriate or responsible
behaviors. Behavioral modification programs need to help
clients develop behavior and cognitive patterns that benefit
not only themselves but also the society at large or reduce
the risks of infection and contagion for others. Additionally,
it may be required to focus on lifestyle changes. Stress, de-
pression, and reduced social interactions may lead to over-
eating, alcohol abuse, and engaging in maladaptive behaviors
8082 Frustration arising from home isolation or quarantine

Abhijit P. Deshpande, et al. Vojnosanit Pregl 2023; 80(12): 978-989.



Vol. 80, No. 12

VOJNOSANITETSKI PREGLED

Page 983

may enrage people and mislead them to break protocol or
engage in inappropriate behaviors. The consequence of such
behaviors can be detrimental to others.

While focusing on treating stress, frustration, and sor-
row at an individual level, a counselor needs to ensure that
any intervention plan considers the implications of plans on a
larger populace and does not allow for maladaptive behav-
iors in order to help the individual.

Cogpnitive flexibility

Cognitive flexibility refers to a person’s ability or read-
iness to selectively switch between mental processes to gen-
erate appropriate behavioral responses and enhance an indi-
vidual’s resilience in the face of a stressful situation 8 84,
Home isolation and compromised social interactions are like-
ly to affect a person’s ability to think clearly or differently.
Counselors may be required to help clients identify these
gaps in cognitive processing and help them re-evaluate the
situation. Cognitive flexibility will enable clients to reframe
the situation as not being fully in one’s control and reconsid-
er their behaviors. Cognitive flexibility has been reported to
be a potential protective factor during the COVID-19 pan-
demic %,

While the situation may continue to be challenging, dy-
namic, and shrouded in ambiguity, cognitive rephrasing and
reappraisal of thinking or cognitions are likely to result in
adaptive behaviors.

Demmin et al. % reported that both mental and physical
training with meditation and aerobic exercise improved men-
tal health and well-being in teachers during the COVID-19
pandemic. Participants also reported increased subjective rat-
ings of executive functioning, working memory, cognitive
flexibility, and fewer sleep disturbances.

Cognitive flexibility could include the ability to think
creatively and flexibly through situations, thus developing
more adaptive problem-solving patterns. Additionally, coun-
selors need to focus on positive thinking. There is evidence
suggesting that developing positive emotions and thinking
fundamentally changes how the human brain works to
broaden cognitive awareness. That enables greater infor-
mation intake that, in turn, helps people enact and build resil-
ience and social connectedness that can help individuals cope
with adversity &

SAP-DISC is a model developed with the intention of
helping counselors and psychologists help themselves and
their clients better deal with the pandemic. The model focus-
es on some of the important adaptation techniques to buffer,
reinforce, or transform the effects of the pandemic. Buffering
effects of the pandemic imply using positive emotions or
strengths to diminish the negative psychological effects of
the pandemic % #, Techniques that focus on reinforcement
use positive emotions and relationships (positive refocusing,
positive reappraisal), and these techniques can be directed to
maintain psychological well-being despite the crisis .

Luo et al. * found that specific resilience behaviors, in-
cluding establishing a supportive social network, relying on a
moral compass, and using cognitive flexibility, were tech-
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niques that medical students commonly used to cope with
traumatic experiences during the COVID-19 pandemic.
However, as shown by Piotrowski and Wirkus %, people may
experience burnout in a similar way but at the same time dif-
fer in the preferred style of coping with stressful situations.

Taking all this into account, some of the techniques in
the SAP-DISC model can be used to transform the current
situation into growth opportunities, but the techniques may
also have to be tailored to each individual or group.

Helping specific groups

Some effects of the pandemic, such as separation from
loved ones, loss of freedom, vulnerability to infection, disad-
vantaged groups, and feelings of helplessness, affect certain
groups more than others 8. That is not to say that the general
population groups are not affected by risks, but it simply
means that some groups are more vulnerable and need spe-
cial attention to preserve these forces.

Emergency first responders

EFRs are a high-risk population group consisting of
subgroups like doctors, nurses, medical professionals, the po-
lice, and firefighters, who are at the highest risk of contagion
due to the nature of their jobs as well as occupational stress
associated with jobs 1 °3, The pandemic situation has inter-
fered with and added layers of challenges to their profession-
al and personal lives, with some apparent outcomes seen in
an increase in cases of anxiety, depression, and PTSD. Psy-
chologists and mental health professionals have a key role to
play by actively participating in the overall intervention pro-
cess for psychological distress, such that interventions may
be mobilized in a timely fashion *. Psychological crisis in-
tervention can, in general, focus on two aspects. One is the
intervention for fear of contagion among special groups that
have closest proximity to the SARS-CoV-2 and patients who
have contracted the virus, and the second is intervention for
difficulty in adapting to different environments at work and
home. Tapping on the emotional stress and discomfort of
highly vulnerable individuals should become an important
basis for psychological intervention %. Two additional con-
siderations for these groups are important: psychological in-
terventions for their families and caregivers as well as reduc-
ing the ostracism and neglect that these groups have had to
suffer during the early phases of the pandemic.

Geriatric population

The geriatric population and underlying diseases are re-
al challenges in controlling the spread of the infection °.
This population faces special risks of the pandemic owing to
conditions like compromised physical health, co-morbidity
conditions, immune system malfunctions, fears, and anxiety
inherent in old age ° °8. These populations are vulnerable
and need special attention in the form of social support inter-
ventions and mitigating the lack of preparedness of these
groups. For these groups, social interactions and social sup-
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port are important, adopted within the limits of government-
imposed safety protocols. Counselors and psychologists need
to show appropriate sensitivity to the needs of this popula-
tion. Counselors may need to help older clients build a sense
of respect and dignity to maintain a healthy mental status
among the elderly . Loneliness is a common problem
among the older populace, especially in those who live alone
or who are grieving the loss of loved ones. The pandemic has
especially been a challenging period for such people with
basic and social resources becoming difficult to access.
Counselors and mental health professionals must estimate re-
source availability and consider how the absence of re-
sources may be mitigated for the geriatric population. In or-
der to help build resilience among older people, develop cop-
ing skills, and reduce loneliness, a counselor could promote
cognitive behavioral therapy, physical activity, greater social
and community connectedness, compassion training, and
evaluate spiritual approaches 1% 01, EFRs and their families
need to be provided with psychological support and assis-
tance whenever needed. Debriefing sessions, which help in
releasing mental tension and pressure arising out of long
work hours, uncertain work environments, loss of loved
ones, fear of infections, and social disconnectedness experi-
enced by EFRs, should be made available “°. Psychological
stress and trauma cases are known to be prevalent after epi-
demics and pandemic events, especially stress arising from
stigmatizing attitudes, in particular toward health profession-
als who are in daily contact with the risk of infection °. Psy-
chologists working with EFRs need to be sensitive to the
special needs of these groups and design interventions which
contribute to emotional and psychological well-being.

Soldiers and military personnel

A pandemic situation like COVID-19 takes a toll on
emotional health and tests the psychological resilience of
most of the populace. Some population groups may experi-
ence symptoms and effects just like other groups, but the
magnitude of the impact of the pandemic on these popula-
tions affects a nation at large. Military organizations provide
soldiers with psychological support and resilience training,
which focus on managing stressful events on the battlefields,
during peace-keeping operations, and life in deployment are-
as, mostly away from families 340,

Military training emphasizes the role and value of
group cohesion, team camaraderie, and interpersonal and
team communication to develop coping mechanisms 1027104,
However, interpersonal interactions have been significantly
affected due to the pandemic restrictions. Counseling facili-
ies that were earlier available at military medical facilities
may be out of access due to restrictions imposed on move-
ment. Military families and extended communities provide
a great sense of support to military personnel. Now, with
military forces being isolated into gated cantonments (with
the intent of force preservation), social interactions and so-
cial support are compromised 5, Many soldiers have spent
a long time isolated at home during the pandemic and are
directly expected to return to their units/sub-units. This ab-

rupt transition may be stressful, considering the level of
alertness and preparedness required in the operational are-
as. Soldiers may experience fear and anxiety when in quar-
antine, which harms their mental health in the absence of
immediate intervention. Thus, counselors working along-
side soldiers need to be aware of the special needs of this
group and develop intervention plans that allocate attention
and resources for individual-oriented resilience training.
These interventions are likely to focus on evaluating the
psychological states of these special population groups,
providing online or telephone counseling services, helping
them monitor their well-being regularly, and helping them
access care and encouragement in the military community
in line with safety protocols that may be imposed. These
support plans are likely to mitigate, at least partially, the
absence of normal medical and psychological care options
and help soldiers and military personnel be mentally pre-
pared for the call of duty whenever they are likely to be de-
ployed back into operational areas 1%,

Children and adolescents

The COVID-19 threat has posed short-term as well as
long-term psycho-social and mental health implications for
children and adolescents. The unprecedented effects of the
pandemic have resulted mainly from measures employed to
curb the spread of infection, such as social isolation, main-
taining distance, restricted movement, and loss of physical
interaction 1°7- 1%, Some of the research suggests that the pan-
demic could prove more detrimental to the well-being of
children and adolescents compared to adults &’. Some symp-
toms, like increased irritability, inattention, and clinging be-
havior, have become apparent among children 1. These
symptoms could be indicative of serious mental disorders
like depressive disorders, anxiety disorders, and others if not
treated immediately. When schools and colleges shut down
suddenly, around March 2020, adolescents suddenly experi-
enced a huge change in their life situation, which they were
not prepared for. That has negatively impacted a significant
section of the adolescent population around the world °, Be-
ing confined to homes, children, and adolescents have expe-
rienced anxiety associated with uncertainty and disruption in
their education, physical activities, and opportunities for so-
cialization ™!, Some research studies have reported that chil-
dren have expressed lower levels of affect for not being able
to play outdoors, not being able to meet friends, or concerns
about not being allowed to engage in in-person school activi-
ties 110112 As 3 therapeutic intervention, psychologists could
be required to particularly pay attention to improving
sleep 113, eating habits, improving physical activities, and
regulating the use of social media and the internet while
working with children and adolescents 14 115,

Some recommendations for prevention work (especially
with adolescents) are training in assertive communication,
strengthening self-confidence and self-esteem, training in
emotional intelligence, adoption of anger management tech-
niques, adequate ways of dealing with problems, construc-
tive conflict resolution, and the like %
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While working with these special groups, counselors
can identify if children and adolescents have the correct in-
formation regarding safety protocols to be followed and
compliance with measures undertaken to curb the spread of
infection " 118 n the case of children and adolescents,
counselors and mental health professionals also need to seek
information and observations about their mental health from
teachers and parents. Psychosocial intervention programs for
children and adolescents need to focus on building resilience
through the expression and regulation of emotions, encourag-
ing children to engage in meaningful and relaxing activities,
and thus develop alternatives to risky behaviors like overin-
dulgence in using the internet, overeating, sleep imbalances,
etc. 19, Counselors should additionally encourage parents of
children and adolescents to continue monitoring the overall
health signs and report if they observe their children’s behav-
iors or emotions being unusual or deviant.

Impact on psychologists

Psychologists emerged as important health profession-
als out there to save the world from the clutches of the vi-
cious pandemic. However, they are as vulnerable, if not
more, than any individual to be affected by the suddenness,
uncertainty, and ambiguity of the pandemic effects and con-
sequences of being thrown into a storm of emotional disturb-
ances and psychological problems. As such, there is a need
to give them different techniques to cope with these possible
negative effects “® ¢7- %8 The American Counselling Associa-
tion has proposed that counselors and mental health profes-
sionals follow guidelines for self-care 12°. These guidelines
include practical and necessary recommendations like main-
taining contact with social and professional groups that can
facilitate a soundboard to help psychologists cope with their
problems and engage in peer discussions to understand var-
ied approaches to deal with the vices of the pandemic. Pro-
fessionals who provide in-person counseling are advised to
adhere to safety protocols, maintain social distancing, and
enforce hygiene and safety standards for their own and client
safety.

Psychologists and counselors are essential forces and
assets, and special attention to safeguard this group of pro-
fessionals needs to be put in place. Psychologists, just as
medical professionals, EFRs, and the police, belong to the
groups that need to be protected. Psychologists need to play
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a crucial role for nations to rebuild their strengths after the
COVID-19 pandemic.

Conclusion

Counseling is a safe space where a counselor listens and
understands a client’s story from their perspective and makes
an effort to facilitate the transition in the direction that the
client desires. Counseling people through present-day crises
like the COVID-19 pandemic is no easy job; however, the
role and importance of psychologists and counselors are now
seen as crucial to helping communities and Nations reinstate
the social fabric that was challenged. Clients come to the
counseling service with high distress and concerns about
uncertainties in their life situations that the stressful situation
has resulted in. Providing them with emotional support helps
clients feel less distressed and begin focusing on important
aspects of their lives. Though counselors and mental health
professionals are not expected to have all the answers in an
ever-complex situation, counselors are the key sources of
information on how to use adaptive approaches to deal with
the ordeal at hand. As we are slowly retrieving ourselves from
the COVID-19 pandemic, it is fair to say that the role of a
psychologist and mental health professionals has been both
challenged and valued at the same time. With great respect
for the craft, greater awareness of the responsibility that lies
with psychologists and their actions should also arise.

The quintessential qualities of counselors and
psychologists, such as empathy, flexibility, and contextual
understanding, are likely to be put to the test, given the
complex nature of the pandemic. Additionally, a counselor’s
ability to preempt signs of emerging disorders, ability to
understand the contextual needs and challenges of the
clients, counselor’s own sense of resilience, and personal
situations are likely to decide the course and outcome of
psychological interventions and recovery process.
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Introduction

A stroke represents an urgent, life-threatening, neuro-
logical medical condition that requires immediate attention.
Over the past few decades in the field of neurology, especial-
ly stroke, we have witnessed the complete recovery of the
nervous system after severe clinical manifestations, mainly
ischemic but also haemorrhagic strokes. However, stroke is
the second cause of death in the Republic of Serbia (RS) and
the main cause of disability in adults =,

Globally, over the past three decades, the total number
of years lived with disability (Disability-adjusted Life Years,
DALYSs) due to stroke has significantly increased (from 91.5
million in 1990 to 125 million in 2019, an increase of 33.5
million) 5. There are different trends in countries with high
income and those with low to middle income, to which RS
belongs. The large increase in the global burden of stroke is
not only due to population growth and aging but also due to a
significant increase in exposure to important risk factors,
such as high body mass index, environmental pollution, high
blood glucose levels, high blood pressure, alcohol
consumption, physical inactivity, kidney dysfunction, and
high temperatures 5.

Although there has been a general reduction in stand-
ardized incidence, prevalence, mortality, and DALY rates,
low to middle-income countries carry the highest percentage

of the stroke burden > 7. A large number of strokes could be
successfully prevented, representing a significant potential
for reducing the burden of stroke, including a significant re-
duction in long-term consequences. Given the high morbidity
and mortality rates, stroke represents a significant medical
and socioeconomic problem. The aim of this paper was to
define the healthcare system’s actions for achieving the best
treatment outcomes for stroke patients in RS.

To achieve the best possible health outcomes, it is im-
portant to establish priorities and principles for stroke care,
including diagnostic and therapeutic protocols spanning from
primary prevention to long-term rehabilitation, with a focus
on the clinical path as a fundamental component of a doc-
tor’s approach. As a result, the Association of Neurologists
of Serbia (ANS) approved the development of the “consen-
sus document for the prevention, treatment, and rehabilita-
tion of stroke in RS” & This document offers a comprehen-
sive recommendation for stroke care in RS and serves as a
practical guide for clinicians and healthcare professionals,
taking into account patients’ risks, complications, and evi-
dence-based (EB) approaches to diagnosis and treatment 8, In
2021, a study was initiated by the ANS and the regional, in-
ternational consulting agency for health policy and health
economics projects, “ZEM Solutions”, with the aim of
providing a detailed understanding of the current clinical
practice for treating stroke patients in RS. To develop the

Correspondence to: Viktor Pasovski, Military Medical Academy, Clinic for Neurology, Crnotravska 17, 11 040 Belgrade, Serbia.

E-mail: viktorpasovski@yahoo.com



Vol. 80, No. 12

VOJNOSANITETSKI PREGLED

Page 991

Consensus Document (CD) 8, a working group was appoint-
ed by the ANS presidency. The working group included ma-
jor healthcare institutions for stroke care in RS, such as the
University Clinical Center of Serbia (UCCS), the University
Clinical Center of Vojvodina (UCCV), the University Clini-
cal Center Ni§ (UCCN), the University Clinical Center Kra-
gujevac (UCCKGg), the Military Medical Academy (MMA),
the Special Hospital for Treatment of Cerebrovascular Dis-
eases “Sveti Sava”, reference Special Rehabilitation Hospi-
tals, and consulting agency “ZEM Solutions”.

The CD 8 is based on principles outlined in the National
Stroke Guidelines of RS °, incorporating the best practices
observed in the local clinics that adhere to the standards of
Good Clinical Practice (GCP). During the development of
this document, the latest European and American guidelines
for managing stroke patients and stroke prevention were con-
sulted 1%, The CD was developed in accordance with the
goals of the European Action Plan for Stroke 2018-2030 *'.
Particular emphasis was given to reviewing previous
knowledge and clinical experience to ensure the document is
tailored to the current state of the healthcare system in RS
and enables optimal care for stroke patients.

The working group presented a preliminary draft of the
consensus paper to the board of directors of the National
Stroke Association of Serbia (NSAS) and the Ministry of
Health working group responsible for formulating a national
stroke strategy in November 2021. After receiving feedback,
the working group addressed the comments and made neces-
sary revisions. The final version was approved in May 2022
during the NSAS Board of Directors meeting, and the com-
plete document has been published and is now available on
the ANS website. The recommendations provided, along
with the corresponding levels of evidence from the American
Stroke Association °, were used throughout the development
of the document.

Recommendations for stroke care improvement in
Serbia

The following is included in the CD 8: prehospital care,
emergency assessment and treatment with intravenous and
endovascular (EV) therapy, secondary prevention measures
starting from initial hospitalization, and primary prevention
and rehabilitation measures.

For each of the aspects of stroke care, the recommenda-
tions listed in the CD ®are presented in the following text.

Primary prevention (chapters 3 and 11)

There is significant potential for reducing the burden of
strokes in RS by preventing and effectively treating a large
number of cases. Roughly 80% of strokes may be averted
through the screening and controlling of known risk factors,
including actions such as: enhancing hypertension regula-
tion, smoking cessation, preventing diabetes, controlling
cholesterol levels, increasing the use of anticoagulants for
atrial fibrillation (AF), and eradicating excessive alcohol
consumption & ¢, As part of primary prevention, various

Pasovski V, et al. Vojnosanit Pregl 2023; 80(12): 990—994.

screening models are organized to proactively identify indi-
viduals with an increased risk of stroke. To prevent stroke in
eligible patients with AF requiring oral anticoagulants
(OACs), the European Society of Cardiology (ESC) recom-
mends non-vitamin K antagonist OACs (NOACS) over vita-
min K antagonists (VKAS), except in cases involving me-
chanical heart valves or moderate to severe mitral stenosis 2.
Primary and secondary stroke prevention are addressed by
general practitioners, internists, and physicians from various
specialties.

Stroke care organization (chapters 10 and 11)

Whether ischemic or hemorrhagic, stroke is a medical
emergency that requires urgent attention and offers a high
probability of functional recovery. To ensure the timely
administration of stroke therapy, it is essential to promptly
recognize symptoms, obtain immediate assistance from
emergency medical services, and provide effective treatment
upon admission to the hospital #. The location and
availability of emergency medical services are of utmost
importance as they play a critical role in ensuring prompt,
efficient, and expert triage. That has a significant impact on
achieving the established standards for stroke treatment. Air
ambulance services greatly reduce the disparities created by
the distance of services and transfer between them #. A
crucial recommendation for enhancing stroke treatment is the
organization of hospital services to offer care in specialized
stroke units. This type of care is shown to substantially lower
mortality rates and reduce the disability burden in stroke
patients compared to conventional care in general hospital
wards 2. Improving technical and transportation capabilities
can lead to a further reduction in the time it takes to travel
from the onset of clinical symptoms to arrival at hospital
emergency departments and stroke centers. The development
of telemedicine can provide an opportunity for primary
healthcare physicians without access to stroke units to seek
advice from neurologists and neuroradiologists in acute
stroke care and rehabilitation 2. To ensure that all patients
have equitable access, it is essential to increase the number
and capacity of comprehensive stroke units (also known as
stroke centers or advanced stroke units). In addition, it is
necessary to establish a fully operational network of
institutions dedicated to stroke care throughout RS and
extend the advanced stroke unit network to include major
regional general hospitals that possess the necessary
resources, such as neurosurgeons, vascular surgeons, 24-hour
radiological diagnostics, and intervention specialists.

Hospital treatment of acute stroke (chapters 6 and 11)

Early stroke treatment is essential for reducing the like-
lihood of complications during the early stages of stroke.
Treatment protocols should be based on EB best practices.
The administration of iv thrombolytic therapy (IVT) using al-
teplase has been shown to be effective and safe for ischemic
stroke (IS) when given within 4.5 hrs of symptom onset and
is currently the standard of care. For certain patients who are
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eligible for mechanical thrombectomy, tenecteplase may be
used instead of alteplase within this therapeutic window. For
patients experiencing acute IS and significant intracranial
vessel blockage, mechanical thrombectomy (MT) is a rec-
ommended treatment option within 6 hrs of symptom onset.
In selected cases where multimodal imaging techniques are
used, MT may be considered within 16-24 hrs after the onset
of symptoms. A multidisciplinary team in stroke units is rec-
ommended for the treatment of stroke patients, as it has been
demonstrated to improve outcomes and reduce mortality in
individuals with acute IS. The hospital system needs to be
organized in a manner that brain imaging diagnostic methods
are performed within 20 min of arrival at the emergency de-
partment for a minimum of 50% of patients who may be eli-
gible for IVT and/or MT.

Secondary prevention (chapters 8 and 11)

The neurology department has a key role in implement-
ing EB medicine, GCP, and national guidelines for second-
ary stroke prevention. Neurologists should play an active
role in secondary stroke prevention alongside general practi-
tioners, internists, and other specialists. Patients with non-
cardioembolic IS or transient ischemic attack (TIA) are rec-
ommended to use oral antiplatelet drugs to reduce the risk of
recurrent stroke and other cardiovascular events, while oral
anticoagulant therapy is not advised. An integral component
of secondary prevention of IS is the management of hyper-
tension, which involves frequent monitoring of blood pres-
sure and achieving recommended target values of < 130/80
mmHg. As part of secondary stroke prevention, it is recom-
mended to regulate blood glucose levels through lifestyle
changes and individual pharmacological therapy. Adminis-
tering statins is recommended for managing patients with
acute IS or TIA who have high cholesterol levels or coronary
artery disease. Patients who smoke and have recently experi-
enced TIA or stroke are advised to quit smoking. Patients
with recent TIA or non-disabling IS and ipsilateral severe
(70-99%) carotid stenosis are advised to undergo carotid
endarterectomy (CEA) within two weeks if the perioperative
risk of morbidity and mortality is estimated to be less than
6%. Carotid angioplasty and stenting is indicated as an alter-
native to CEA for symptomatic patients with average or low
risk of complications associated with EV intervention when
the luminal diameter of the internal carotid artery is reduced
> 70% according to noninvasive imaging (ultrasound) or
>50% according to angiography by the North American
Symptomatic Carotid Endarterectomy Trial criteria 2% In
secondary prevention of IS, OACs are recommended for all
patients with AF. For patients who meet the criteria for NO-
AC therapy and have no strict contraindications for OAC
use, NOAC:s are preferred over VKAs 1216,

Rehabilitation (chapters 7 and 11)

Rehabilitation should be initiated as soon as possible as
the main contribution to a positive outcome for stroke survi-

vors and their families. An interdisciplinary approach is con-
sidered the best approach for stroke patient rehabilitation.

Long-term care — Life after stroke (chapters 9 and 11)

This is one of the most important aspects of support for
stroke survivors and their families.

Our study provides a summarized overview of recom-
mendations and findings for the prevention, treatment, and
rehabilitation of stroke in RS with the aim of providing the
best possible treatment outcomes for patients in RS. Stroke is
a major national health priority, and the importance of our
previous publication 8 is significant given the discouraging
epidemiological data on stroke in RS 2. It remains the prima-
ry cause of death in hospital settings and the second leading
cause of overall mortality in the population 2. Improving
stroke prevention programs would undoubtedly lead to a re-
duction in the incidence and morbidity of stroke from the first
occurrence. However, two significant barriers to implement-
ing thrombolysis/thrombectomy protocols are high initial
costs and a lack of appropriate infrastructure and healthcare
resources, resulting in lagging in the goals set by the Europe-
an Stroke Organization 6. Addressing these issues will re-
quire improvements in the organizational aspects of stroke
care, including ensuring equal access to stroke units by in-
creasing their number and capacity and establishing a func-
tional network of stroke care facilities across RS. Based on
the data currently available, individuals residing in rural re-
gions of some countries have a lower probability of a favora-
ble stroke outcome compared to those living in urban coun-
terparts 2. This problem can be solved by improving tech-
nical and transport capabilities, introducing Helicopter Emer-
gency Medical Service, and developing telemedicine. The in-
troduction of NOACs to the reimbursement list covered by
mandatory health insurance would also contribute to improv-
ing stroke prevention in RS 2%, as is the case in other reference
and neighboring countries such as Croatia 2® and Slovenia %',

Life after stroke historically has been considered an as-
pect of rehabilitation. Today, it is acknowledged that imme-
diate attention is necessary and that life after stroke merits
recognition in its own right. Due to life after stroke only re-
cently being considered a separate entity, relatively few re-
search studies cover the entire lifespan, those that do focus
on reporting outcomes from rehabilitation, and there is little
reference to life after stroke in national guidelines Y. As
such, research and recommendations covering life after
stroke represent a significant opportunity for stroke care im-
provement, not just in RS but internationally.

Central and Eastern Europe have led the world in devel-
oping a framework for audit and feedback mechanisms, which
have proved effective in improving the uptake of EB stroke
treatments 2%. Quality monitoring of stroke care using such
mechanisms plays an essential role in the timely identification
and quantifications of stroke care provision 2 and the commu-
nication of evolving issues to those monitoring the registry.

RS currently has four hospitals and nearly 9,000 patients
enrolled in the Registry of Stroke Care Quality *. In addition
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to providing vital information on stroke quality, such registries
also form a key evidence source for local cost and burden of
stroke studies *; it can, therefore, be recommended that this
registry be expanded to cover all stroke patients in RS.

Our study was designed to demonstrate the importance
of adhering to protocols such as the CD &by monitoring spe-
cific parameters. That has been convincingly demonstrated
through the analysis of the use of novel anticoagulant drugs
and the results of mechanical thrombectomy concerning
stroke recurrence, outcomes, and treatment costs. In all of
these aspects, there was a highly statistically significant as-
sociation between anticoagulant therapy use in stroke pre-
vention (especially in AF) and the importance of stroke re-
garding outcomes and direct and indirect treatment costs .

In our opinion, this study contributes to understanding
current stroke treatment, prevention, and rehabilitation
guidelines and serves as a document for primary healthcare
and advanced stroke treatment units to take action. It also

highlights the importance of EB medicine to healthcare poli-
cymakers and regulators.

Conclusion

Although there have been improvements in therapy and
prevention, particularly for IS and hemorrhagic stroke, stroke
continues to be one of the primary causes of mortality and
the primary cause of disability among adults in RS. The clear
and comprehensive medical scientific evidence for stroke
care shows a great need for substantial investment in stroke
care in RS to alleviate the burden of stroke in the country.

Collaborative efforts from various entities, including
the Ministry of Health and Social Welfare, other
governmental organizations, professional associations
advocating for stroke prevention and treatment, such as ANS
and NSAS, scientific communities, clinical and preclinical
researchers, insurance companies, and industries, are
required to implement this approach effectively.
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Cytokine profile in critically ill patients and/or injured persons with
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Abstract

Background/Aim. The role of the complex sepsis-related
immune response has not been fully clarified and remains a
subject matter of investigation. Nowadays, sepsis is consid-
ered a dynamic syndrome characterized by many, often an-
tagonistic phenomena, ranging from hyperinflammation to
anergy and immunoparalysis. The aim of the study was to
determine, based on the level of pro- and anti-inflammatory
mediators in critically ill patients with secondary sepsis,
whether the cytokine profile differs according to the type of
bacterial causative agent, as well as to assess the prognostic
value regarding the outcome. The outcome measure was in-
hospital mortality. Methods. Blood serum samples were tak-
en from 125 critically ill patients admitted to the Surgical In-
tensive Care Unit with severe secondary sepsis as a conse-
quence of peritonitis, pancreatitis, or trauma. The average
age of the patients was 57.7 £ 17.3 years. Of the total num-
ber of patients, 84 (67.2%) were males, and 41 (32.8%) were
females. The levels of pro-inflaimmatory interleukin (IL)-1a,
IL-18, IL-6, IL-8, IL-12p70, IL-17A, tumor necrosis factor
(INF)-a, interferon (IFN)-y, IFN-y-inducible protein-10
(IP-10), monocyte chemoattractant protein-1(MCP-1), mac-
rophage inflammatory protein (MIP)-1a and MIP-18, as well
as anti-inflammatory mediators I1L-4, IL-10, IL-13, IL-27, IL-
31, and I1.-33, were determined at three time intervals — on
the day of admission (the first day) and then on the third and

Apstrakt

Uvod/Clilj. Uloga kompleksnog imunskog odgovora u sepsi i
dalje nije do kraja razjasnjena i ostaje predmet istrazivanja.

fifth day. The type of the bacterial causative agent was de-
termined using standard microbiological analyses. Results.
On the third day of measurement, significant differences in
the cytokine levels regarding the natute of bacteremia were
determined in all pro- and anti-inflammatory cytokines, ex-
cept for IL-8. In general, the lowest levels were observed in
patients with polymicrobial blood cultures. On the first and
fifth days of measurement, no significant differences in the
cytokine levels regarding the nature of bacteremia were
found. The only significant predictor of the fatal outcome on
the first measurement day was IL-17A, Area Under the Re-
ceiver Operating Characteristic (ROC) Curve (AUC) of
0.665 (95% confidence interval 0.519-0.791; p = 0.034) in
the patients with secondary sepsis as a complication of peri-
tonitis. Conclusion. According to the type of bacterial caus-
ative agent, the lowest levels of cytokines have been ob-
served in patients with the polymicrobial blood culture. The
low level of IL-17A on the first day of measurement is a
good predictor of a fatal outcome in patients with peritonitis
as an underlying condition of secondary sepsis. On the other
hand, the levels of other cytokines correlated with the out-
come only on the fifth day of measurement, and they were
higher in survivors than in non-survivors.

Key words:
blood culture; critical illness; cytokines; prognosis;
sepsis; treatment outcome.

Danas se smatra da je sepsa dinamicki sindrom koji karak-
teriSu mnogi, Cesto antagonisticki fenomeni, u rasponu od
hiperinflamacije do anergije i imunoparalize. Cilj rada bio je
da se na osnovu nivoa pro- i anti-inflamacijskih medijatora
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kod kriticno obolelih osoba sa sekundarnom sepsom utvrdi
da li se citokinski profil razlikuje u odnosu na vrstu bak-
terijskog uzroc¢nika, kao i da se proceni prognosticka vrednost
ovog nalaza u odnosu na ishod. Mera ishoda bila je hospitalni
mortalitet. Metode. Uzorci seruma periferne krvi uzeti su od
125 kriticno obolelih bolesnika primljenih u hirursku jedinicu
intenzivne nege sa potvrdenom teskom sekundarnom sepsom
kao komplikacijom peritonitisa, pankreatitisa ili traume.
Prose¢na starost bolesnika bila je 57,7 * 17,3 godina. Od
ukupnog broja obolelih, 84 (67,2%) su bili muskarci, a 41
(32,8%) zene. Odredeni su nivoi pro-inflamacijskih intetleu-
kina (IL)-1a, IT.-1B, IL-6, I1.-8, IL-12p70, I1.-17A, faktora ne-
kroze tumora (INF)-o, interferona (IFN)-y, IFN-y-
inducibilnog  proteina-10  (IP-10), monocitnog hemo-
atraktantnog proteina (MCP)-1, inflamacijskog proteina mak-
rofaga (MIP)-1a i MIP-18 i anti-inflamacijskih medijatora IL. -
4, 11-10, IL-13, 1L-27, IL-31 i I1.-33 u tri vremenska intervala
— na dan prijema (prvi dan) a potom treceg i petog dana.
Standardnim mikrobioloskim ispitivanjima odredena je vrsta
bakterijskog uzro¢nika. Rezultati. Treceg dana merenja
ustanovljene su znacajne razlike u nivoima citokina u odnosu

na prirodu bakterijemije kod svih pro- i anti-inflamacijskih
citokina, osim kod IL-8. Generalno, najnizi nivoi utvrdeni su
kod bolesnika sa polimikrobnom hemokulturom. Prvog i pe-
tog dana merenja nisu nadene znacajne razlike u nivoima
citokina u odnosu na prirodu bakterijemije. Jedini znacajan
prediktor fatalnog ishoda prvog dana merenja bio je 11.-17A,
Area Under the Receiver Operating Characteristic (ROC) Curve
(AUC) 0,665 (95% interval poverenja 0,519-0,791; p = 0.034)
kod bolesnika sa sekundarnom sepsom kao komplikacijom
peritonitisa. Zaklju€ak. Prema vrsti bakterijskog prouzroko-
vaca utvrdeno je da su najnizi nivoi citokina bili kod bolesnika
sa polimikrobnom hemokulturom. Niska koncentracija IL-
17A prvog dana merenja je dobar prediktor smrtnog ishoda
kod bolesnika sa seckundarnom sepsom koja je nastala kao
komplikacija peritonitisa. Nasuprot tome, nivoi ostalih citoki-
na korelisali su sa ishodom tek petog dana merenja i bili su
visi kod prezivelih, u odnosu na umrle bolesnike.

Kljucne reci:
bakterioloSke tehnike; kriti¢na stanja; citokini;
prognoza; sepsa; leCenje, ishod.

Introduction

There is a complex immune response characterized by a
dysfunction of neutrophils and monocytes, the key cells of
the innate immune response, activated in critically ill surgi-
cal patients with secondary sepsis, often occurring as a con-
sequence of severe acute pancreatitis, peritonitis, or trauma *.
In some patients, the anti-inflammatory response is preva-
lent. The particular problem with the treatment of critically
ill patients with sepsis is the fact that a large number of them
stay for a long time in the intensive care unit (ICU) with dys-
function of various organs — basically, their condition is
chronically critical. Their clinical process is characterized by
very persistent catabolism with malnutrition, poor wound
healing, immunosuppression, and recurrent infections. Thus,
a special entity has been proposed, namely, a new Persistent
Inflammation, Immunosuppression, and Catabolism Syn-
drome — PICS 2 3. The study by Boomer et al. # has shown
that the patients who died from sepsis had had biochemical,
immunohistochemical, and phenotyping signs pointing to
immunosuppression. According to their study, to determine
the association of sepsis with changes in host innate and
adaptive immunity and to examine potential mechanisms for
putative immunosuppression, rapid post-mortem spleen and
lung tissue harvest was performed at the bedsides of 40 pa-
tients who died in ICU with active severe sepsis to character-
ize their immune status at the time of death. Control spleens
were obtained from patients who were declared brain-dead or
had emergency splenectomy due to trauma; control lungs
were obtained from transplant donors or lung cancer resec-
tions. Cytokine secretion assays and immunophenotyping of
cell surface receptor-ligand expression profiles were per-
formed to identify potential mechanisms of immune dysfunc-
tion. Immunohistochemical staining was performed to evalu-
ate the loss of immune effector cells. Compared with con-
trols, anti-CD3/anti-CD28-stimulated splenocytes from sep-

sis patients had significant reductions in cytokine secretion at
5 hrs: tumor necrosis factor (TNF)-a, interferon (IFN)-y, in-
terleukin (IL)-6, and IL-10 (p < 0.001 for all). To assess the
possible etiology for the markedly depressed cytokine secre-
tion, the authors performed flow cytometric analysis and ex-
amined the expression of cell surface receptors important in
cellular activation. The present study shows that splenocytes
from sepsis patients had highly significant functional im-
pairments, as evidenced by major reductions in cytokine se-
cretion. Cytokine secretion in sepsis patients was generally
less than 10% than in controls, independent of age, duration
of sepsis, corticosteroid use, and nutritional status. Although
differences existed between the spleen and lung, flow cy-
tometric analysis showed increased expression of selected
inhibitory receptors and ligands and expansion of suppressor
cell populations in both organs. In the spleen, regulatory
T cells (Treg) were increased approximately 2-fold in sepsis
vs. control patients. In contrast, in the lung, no increase in
Treg was detected, but there were increased cells consistent
with a myeloid-derived suppressor cells (MDSC) phenotype.
Expansion of suppressive cells, including Treg and MDSCs,
has been reported in sepsis and provides another plausible
mechanism for immunosuppression °. Unique differences in
cellular inhibitory molecule expression existed in immune
cells isolated from the lungs of sepsis patients vs. cancer pa-
tients and transplant donors. Antigen-presenting cells, i.e.,
dendritic cells and macrophages/monocytes, as well as tis-
sue-specific macrophages, showed an immunosuppressive
phenotype in sepsis as evidenced by decreased expression of
CD86 and Human Leukocyte Antigen (HLA) — DR isotype.
Immunohistochemical staining showed extensive depletion
of splenic CD4*, CD8", and HLA-DR-expressing cells and
expression of ligands for inhibitory receptors on lung epithe-
lial cells 4. Evaluation of spleen tissue demonstrated a cellu-
lar loss in the periarteriolar lymphoid sheath — PALS and
diminished number and size of splenic follicles in sepsis pa-
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tients, as previously reported * ®. These patients presented
foci of bacterial infections that prolonged despite antimicro-
bial therapy, as well as a reactivation of latent viral infec-
tions "8, For a better understanding of the complex immune
response in critically ill or injured patients with secondary
sepsis, numerous pro- and anti-inflammatory mediators have
been investigated, often with contradictory results. The im-
pact of the type of bacterial causative agent on critically ill
patients’ immune response remains the subject of investiga-
tion. A relationship between the immune response and the
survival of this patient population is still being investigated.
A better insight into the immune response of critically ill pa-
tients might be gained by measuring the serum level of a
larger number of inflammation mediators with predominant-
ly pro-inflammatory features [IL-10, IL-1pB, IL-6, IL-8, IL-
12p70, IL-17A, TNFa, IFN-y, IFN-y-inducible protein-10
(IP-10), monocyte chemoattractant protein (MCP)-1, macro-
phage inflammatory protein (MIP)-1a and MIP-1] or anti-
inflammatory features (IL-4, IL-10, IL-13, IL-27, I1L-31, and
IL-33). Nowadays, sepsis is considered a dynamic syndrome
characterized by many, often antagonistic phenomena, from
hyperinflammation to anergy and immunoparalysis. The
former concept of a pro-inflammatory process followed by a
compensatory anti-inflammatory phase does not represent a
common clinical pattern. These two processes more often
progress with a significant degree of synchronization, though
not necessarily at the same time. The hyperinflammatory
phase, known as ‘cytokine storm’, is characterized by an un-
controllable production of pro-inflammatory mediators that
often lead to organ damage/injury and bring about multiple
organ dysfunction syndrome. Such a clinical scenario may
lead to a premature death within a few days, and it may oc-
cur in the case of severe acute pancreatitis. The late stage of
sepsis is dominated by a state of prolonged exhaustion of the
immune effector cells, which results in immunosuppres-
sion %1% A delayed death from sepsis occurs either because
of progressive exhaustion of the immune cells, resulting in
secondary infections, or due to inflammation-induced organ
damage/injury; in addition, there is often a combination of
immunosuppression and persistent inflammation. The gen-
eral problem with the investigation of sepsis in critically ill
and injured patients is the heterogeneity of these patients, as
is the case with the immune response. Over time, this re-
sponse changes and is different in various patients with sep-
sis syndrome. Apart from these inter-individual differences,
there are also significant intra-individual ones. The immune
response of a patient is influenced by many variable factors,
such as the time passed from the onset of the infection until
the clinical manifestation of the disease, the source of infec-
tion, pathogen virulence, a possible former immunocompro-
misation of the patient, or gene-determined proclivity for a
certain type of the immune response 123, Of particular influ-
ence on the immune response is the patient’s age. The popu-
lation of the critically ill is getting older, and the immune re-
sponse of older patients to insult is weakened, which is
called immunosenescence . The immune response of this
patient population is also impacted by applied therapeutic
measures, including medications and dysfunctional organ-
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ism-supporting measures, such as various modes of hemodi-
alysis and mechanical pulmonary ventilation. Bearing that in
mind, the use of catecholamines, inotropes, and vasopressors
has a great influence on the immune response . Investiga-
tions have shown that the profile of cytokines in the critically
ill with sepsis is impacted by a type of bacterial causative
agent 1818 It is important to monitor the immune response
for a longer period because of all of the mentioned factors
that impact it and its variability. The aim of the study was to
determine, according to the levels of pro-inflammatory (IL-
la, IL-1B, IL-6, IL-8, IL-12 p70, IL-17A, TNF-a, IFN-y, IP-
10, MCP-1, MIP-1a, MIP-1B) and anti-inflammatory (IL-4,
IL-10, IL-13, IL-27, I1L-31, and 1L-33) mediators in the criti-
cally ill with secondary sepsis, whether the cytokine profile
differs from the type of the bacterial causative agent, as well
as to determine the influence of the cytokine profile on the
outcome in this patient population. The outcome measure has
been in-hospital mortality.

Methods

Patients

A total of 125 critically ill patients with secondary sep-
sis due to peritonitis, pancreatitis, and severe trauma, admit-
ted to the Surgical ICU, were enrolled in a prospective study
conducted in a tertiary university hospital (Military Medical
Academy, Belgrade, Serbia). The study was carried out from
November 2017 until October 2020 for a total duration of
two years and eleven months. During the investigation peri-
od, the study encompassed critically ill patients, with ages
ranging from 18 to 89 years. The average age was 57.7 +
17.3 years. Of the total number of patients, 67.2% were
males, and 32.8% were females. In concordance with the
Declaration of Helsinki, the approval was obtained from the
local Ethics Committee (date of issue November 29, 2017).
In addition, informed consent was obtained from the patients
or first-degree relatives. The study was conducted in accord-
ance with the approved guidelines. The patients with second-
ary sepsis (underlying conditions being peritonitis, pancreati-
tis, and trauma) were enrolled if they had fulfilled current
Sepsis-3 diagnostic criteria for sepsis (formerly severe sep-
sis) and/or septic shock [acute change in total Sequential Or-
gan Failure Assessment (SOFA) score > 2 points, with vaso-
pressors required to maintain mean arterial pressure (MAP) >
65 mm Hg, and serum lactate level > 2 mmol/L despite ade-
quate volume resuscitation] *°. The diagnostic criteria en-
compass any of the following variables thought to be a result
of the infection: sepsis-induced hypotension, serum lactate
levels greater than 2 mmol/L, urine output less than 0.5
mL/kg/hrs for more than 2 hrs despite adequate fluid resusci-
tation, acute lung injury with PaO./FiO: less than 250, creat-
inine greater than 2.0 mg/dL (34.2 micromol/L), platelet
count less than 100,000, and coagulopathy with international
normalized ratio — INR greater than 1.5. Moreover, critically
ill patients with severe trauma (Injury Severity Score — ISS,
determined using Abbreviated Injury Scale — AIS > 25
points), were enrolled after they developed secondary sepsis.
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The exclusion criteria were as follows: secondary sepsis
and/or septic shock with an underlying condition other than
severe peritonitis, pancreatitis or trauma, malignant disease
of any origin, long-term Surgical ICU stay before criteria,
and a fulminant and pre-existing immunodeficiency. Out of
150 patients initially considered for enrolment, 25 were ex-
cluded.

Sampling and analysis

The vein blood samples were taken from 125 adult and
critically ill patients with confirmed severe secondary sepsis
as a complication of peritonitis, pancreatitis, or trauma once
they fulfilled the criteria for a diagnosis of severe sepsis or
septic shock (the first sample), which was repeated on the
third and fifth day. The serum was extracted from the vein
blood samples using a centrifuge at 1,000 revolutions for
10 min. The serum samples were frozen at -20 °C and then at
-80 °C and kept until biomarker levels were determined. Af-
ter the defrosting process, the biomarker levels in the serum
samples were determined using the commercial flow cy-
tometric kit (18-Plex Multiplex) using the flow cytofluorom-
etry device (Beckman Coulter FC500). By doing so, the lev-
els of pro-inflammatory (IL-1a, IL-1p, IL-6, IL-8, IL-12p70,
IL-17A, TNF-a, IFN-y, IP-10, MCP-1, MIP-1a, and MIP-1f)
and anti-inflammatory (IL-4, IL-10, IL-13, IL-27, IL-31, and
IL-33) mediators were determined at the three predefined
time intervals. Detection sensitivity levels for cytokines (lim-
it of detection — LOD) according to the manufacturer’s note
are the following: IL-1a < 2 pg/mL, IL-1B < 5 pg/mg, IL-6 <
5 pg/mL, IL-8 < 1 pg/mL, IL-12p70 < 3 pg/mL, IL-17A < 1
pg/mL, TNFa < 1 pg/mL, IFN-y < 3 pg/mL, IP-10 < 3
pg/mL, MCP-1 < 2 pg/mL, MIP-1a < 2 pg/mL, MIP-1B < 5
pg/mL, IL-4 < 1 pg/mL, IL-10 < 2 pg/mL, IL-13 < 5 pg/mL,
IL-27 < 5 pg/mL, IL-31 < 5 pg/mL and IL-33 < 5 pg/mL.
Simultaneously, blood samples were also collected for blood
culture. The type of bacterial causative agent was discovered
through standard microbiological analyses. All the patients
admitted to the ICU were being treated according to the lat-
est guidelines for sepsis and septic shock treatment 2, along
with adequate use of antibiotic therapy, vasoactive support,
circulatory volume resuscitation, respiratory support through
the application of various modes of mechanical ventilation,
infection source surveillance, as well as by application of
surgical treatment if deemed necessary. The outcome meas-
ure was in-hospital mortality; patients were monitored until
hospital discharge (survivors) or in-hospital death (non-
survivors).

Statistical analysis

Descriptive statistical methods and statistical hypothe-
ses testing methods have been applied for the data analysis.
The descriptive statistical methods included continuous vari-
ables shown as an arithmetic mean and standard deviation or
a median and interquartile range (Q:—Qs) depending on dis-
tribution normality tested using the Shapiro-Wilk test. Fre-
quency distributions of categorized variables are shown as

absolute and relative numbers. The investigation of the hy-
pothesis on the different significance of mean values of nu-
merical characteristics involved the application of the Krus-
kal-Wallis test for independent samples, the Mann-Whitney
U test for the test for sums of ranges, and the Friedman test
and Wilcoxon test for investigating dependent samples. Chi-
square and Fisher tests of precise probability were used to
investigate frequency differences of categorized variables.
The predictive power of all cytokines was tested by Receiver
Operating Characteristic (ROC) analyses. The Area Under
the ROC Curve (AUC) and 95% confidence intervals (Cl),
cut-off value with optimal sensitivity and specificity, and
Youden index have all been calculated. Statistical hypotheses
have been tested at the level of statistical significance (alpha
level) of 0.05. All the analyses have been done by experts for
medical statistics using the software program SPSS Statistics
22 (SPSS Inc., Chicago, IL, USA).

Results

During the investigation period (two years and eleven
months), the study encompassed 125 critically ill patients,
with ages ranging from 18 to 89 years. The average age was
57.7 + 17.3 years. Of the total number of patients,
84 (67.2%) were males, and 41 (32.8%) were females. Male
gender was more common; the statistical difference was
highly significant (p < 0.001); female patients were signifi-
cantly older. According to blood culture, there were 28
(22.4%) patients with isolated Gram-positive pathogens, 29
(23.2%) of them with Gram-negative pathogens, 20 (16.0%)
with polymicrobial blood culture, and 48 (38.4%) patients
with negative blood culture. The overall in-hospital mortali-
ty amounted to 36.8%, and 79 (63.2%) patients survived.
Demographic characteristics of the patients are shown in
Table 1. Concerning the findings of the isolated blood cul-
ture, the comparison of mean cytokine values did not reveal
a statistically significant difference between groups on the
first day of measurement. When the mean cytokine values
were compared to the nature of bacteremia on the third day
of measurement, significant differences were detected be-
tween the groups for pro-inflammatory cytokines IL-1a (p =
0.010), IL-1B (»p = 0.009), IL-6 (» = 0.004), IL-12p70 (p =
0.011), IL-17A (p = 0.007), TNF-a (p = 0.006), IFN-y (p =
0.018), IP-10 (p = 0.031), MIP-1a (p = 0.002), MIP-1B (p =
0.003), MCP-1 (p = 0.004) and anti-inflammatory cytokines
IL-4 (p = 0.021), IL-10 (p = 0.008), IL-13 (p = 0.007), IL-27
(p =0.005), IL-31 (p = 0.029), IL-33 (p = 0.006). On the
third day of measurement, mean cytokine values were statis-
tically significantly lower in the polymicrobial group, as
compared with the cytokine levels in the other investigated
groups. Tables 2 and 3 present the third day of measure-
ment’s comparison of cytokines with regard to the blood cul-
ture findings. The general difference significance of the
measured cytokines was tested further in order to ascertain
among which blood cultures there is a difference in signifi-
cance of the examined cytokine values. On the third day of
measurement, statistically significantly lower values were
obtained for the polymicrobial blood culture than for the
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Table 1
Demographic characteristics of patients
Parameters Values
Patients, n 125
Age (years), mean £ SD; med (min-max) 57.7 £17.3; 61 (18-89)
Gender, n (%)
male 84 (67.2)
female 41 (32.8)
Sepsis-complicated primary condition, n (%)
peritonitis 51 (40.8)
pancreatitis 33(26.4)
trauma 41 (32.8)
Blood cultures, n (%)
Gram-positive 28 (22.4)
Gram-negative 29 (23.2)
polymicrobial 20 (16.0)
negative 48 (38.4)
Outcome, n (%)
non-survivors 46 (36.8)
survivors 79 (63.2)
Hospitalization length (days), mean + SD; med (IQR) 29.9 + 34; 22 (1-305)
n - number of patients; SD - standard deviation; med - median;
min — minimum; max — maximum; IQR - interquartile range.
Table 2

Comparison of cytokines according to blood culture findings on the third day of measurement

Cytokines Blood cultures |

pg /mL G+ G- P N p-valué
IL-1a 119.5 (43.4-364.0) 1287 (71.7-504.8)  62.0 (8.5-146.3)  266.1 (97.4-500.5)  0.010*
IL-1B 258.4 (134.6-445.8)  308.8 (84.4-547.8)  80.6 (0.6-222.7)  372.0 (181.3-477.0) 0.009*
IL-4 127.6 (43.6-253.8)  80.2 (39.0-283.0) 37.7(0.0-92.9)  186.6 (54.8-333.1)  0.021*
IL-6 458.8 (247.9-857.6) 585.2 (352.9-1020.3) 173.8(63.1-496.1) 658.1 (374.6-1098.1) 0.004*
IL-8 186.8 (73.8-576.8) 208.8 (81.2-461.1)  109.9 (46.0-287.4) 287.8 (132.9-660.7)  0.065
IL-10 46.4 (13.7-144.3) 30.8 (9.2-98.5) 14.4 (0.0-29.4) 73.2(20.0-156.3)  0.008*
IL-12p70  66.2 (23.1-147.2) 78.6 (35.5-155.7) 31.3 (0.0-65.1) 112.2 (41.0-182.5)  0.011*
IL-13 214.0 (46.6-647.3)  173.2(61.8-650.6)  42.0 (0.0-108.7)  416.4 (78.9-659.0)  0.007*
IL-17A 96.2 (37.2-226.2) 69.4 (43.0-302.8) 29.2 (0.9-56.7) 140.0 (48.3-300.8)  0.007*
IL-27 146.0 (49.1-430.4) 146.2 (73.6-322.8) 43.4 (4.4-100.4) 226.9 (75.8-495.8)  0.005*
IL-31 270.8 (125.8-560.0) 285.3 (154.6-542.6) 171.2 (46.4-268.4) 345.2 (197.9-624.3) 0.029*
IL-33 195.1 (76.2-313.6) 172.0 (79.4-347.9) 64.4 (10.3-122.2) 218.6 (124.7-412.8) 0.006*
TNF-a 258.8 (82.0-691.0) 212.8 (79.0-441.2) 74.4 (0.0-158.0) 345.2 (140.4-559.3)  0.006*
IFN-y 74.4 (41.0-137.8) 71.4 (40.7-175.9) 30.2 (0.0-71.0) 113.1 (48.9-199.8)  0.018*
IP-10 166.4 (21.5-339.3)  252.0 (37.0-288.6)  44.6 (13.0-268.2)  244.4 (65.4-524.4)  0.031*
MIP-1a 148.6 (49.9-462.4)  133.2(72.8-852.4)  59.2(20.1-103.3) 226.6 (112.5-1136.6) 0.002*
MIP-1B  263.6 (131.9-410.4) 281.2(132.6-475.1) 116.6 (44.0-198.8) 323.8 (157.6-747.1) 0.003*
MCP-1 221.2 (70.9-547.8) 212.2 (72.7-710.5) 80.4 (4.2-161.8)  424.1 (147.6-897.4) 0.004*

IL — interleukin; TNF — tumor necrosis factor; IFN — interferon; IP-10 — IFN-y-inducible protein 10;
MIP — macrophage inflammatory protein; MCP — monocyte chemoattractant protein; G+ — Gram-
positive blood cultures; G- — Gram-negative blood cultures; P — polymicrobial blood cultures;
N — negative blood cultures.
Data are presented as median (interquartile range). Significant differences are marked by *(p < 0.05);

p-values were based on the Kruskal-Wallis test.

Gram-positive blood culture, and for pro-inflammatory (IL-
1B, IL-6, 1L-12p70, IL-17A, TNF-a, IFN-y, MIP-1a, MIP-18,
MCP-1) and anti-inflammatory (IL-4, IL-10, IL-13, IL-27,
IL-33) cytokines. Statistically significantly lower values were
obtained for the polymicrobial group than for the Gram-
negative and negative ones for all of the investigated pro- and
anti-inflammatory cytokines, except for IL-8 (Table 3). The

Djuki¢ §, et al. Vojnosanit Pregl 2023; 80(12): 995-1007.

only biomarker distinguished with statistically significantly
higher values for the negative blood culture group than for the
Gram-positive one was MIP-1a (p = 0.048). The examined
cytokines’ values have not significantly differed between the
Gram-positive and Gram-negative blood culture groups, nor
have they been statistically significantly different between the
Gram-negative and negative ones. On the fifth day of measu-
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Table 3

Levels of significance of statistical difference
in mean cytokine values according to blood
cultures on the third day of measurement

gg}%‘l'_”es GHP  GIP PIN

IL-1a 0.054 0.034* 0.001*
IL-1B 0.011* 0.019* 0.001*
IL-4 0.011* 0.045* 0.002*
IL-6 0.014* 0.004* 0.001*
IL-8 0.237 0.157 0.006*
IL-10 0.015* 0.048* 0.001*
IL-12p70 0.024* 0.014* 0.001*
IL-13 0.015* 0.016* 0.001*
IL-17A 0.008* 0.012* 0.001*
IL-27 0.017* 0.009* 0.001*
1L-31 0.081 0.050* 0.002*
1L-33 0.010* 0.016* 0.001*
TNF-a 0.009* 0.018* 0.001*
IFN-y 0.026* 0.024* 0.003*
IP-10 0.262 0.047* 0.005*
MIP-1a 0.048* 0.016* <0.001*
MIP-18 0.006* 0.005* 0.001*
MCP-1 0.021* 0.032* <0.001*

Data are presented as p-value significant;

significant differences are marked by *(p < 0.05);
p-values were based on the Mann-Whitney U tests.
For abbreviations, see Table 2.

Table 4

Comparison of cytokine values at three time intervals of measurement in patients with negative blood culture

Cytokines Time intervals of measurement p-value among measurements
pg/mL 1st day 3rd day Gth day p 1st_ 3rd 1st_ gth 3rd_ gth
IL-1o 137.6 (59.1-313.0) 266.1 (97.4-500.5) 287.6 (69.9-698.6)  0.050*  0.002* 0.003* 0.452
IL-1B 307.7 (85.3-533.5) 372.0 (181.3-477.0) 365.8 (126.8-527.8)  0.297 0.194 0.093 0.823
IL-4 128.9 (37.4-232.0) 186.6 (54.8-333.1) 213.1(63.0-383.9)  0.034*  0.003* 0.006* 0.482
IL-6 617.3 (254.6-1312.8)  658.1 (374.6-1098.1)  749.2 (304.2-1133.9)  0.102 0.034* 0.309 0.933
IL-8 211.0 (84.7-494.3) 287.8 (132.9-660.7) 301.8 (134.6-747.8)  0.061 0.030* 0.041* 0.648
IL-10 40.7 (14.4-85.7) 73.2 (20.0-156.3) 74.4 (15.4-226.8) 0.023*  0.003* 0.022* 0.802
IL-12p70 79.7 (30.3-128.7) 112.2 (41.0-182.5) 106.9 (45.0-273.8)  0.040*  0.001* 0.005* 0.436
IL-13 246.9 (42.2-468.8) 416.4 (78.9-659.0) 475.6 (80.9-961.1)  0.007*  0.001* 0.003* 0.354
IL-17A 72.5(33.1-208.3) 140.0 (48.3-300.8) 195.4 (37.9-381.0)  0.006*  0.010* 0.003* 0.347
IL-27 159.5 (51.9-299.6) 226.9 (75.8-495.8) 287.4 (68.4-726.9) 0.054 0.002* 0.006* 0.677
IL-31 272.7 (152.4-477.4) 345.2 (197.9-624.3) 405.0 (202.6-704.7)  0.004*  0.005* 0.001* 0.426
IL-33 201.7 (65.9-291.7) 218.6 (124.7-412.8) 308.1(102.4-418.4)  0.125 0.004* 0.028* 0.707
TNF-a 252.4 (107.6-448.9) 345.2 (140.4-559.3) 422.7 (114.7-825.1)  0.138 0.020* 0.029* 0.350
IFN-y 77.9 (31.8-136.3) 113.1 (48.9-199.8) 122.1 (52.2-308.4) 0.187 0.002* 0.023* 0.861
IP-10 174.6 (46.2-256.3) 244.4 (65.4-524.4) 307.8 (100.0-737.4)  0.031*  0.039* 0.021* 0.712
MIP-10. 146.7 (58.6-305.0) 226.6 (112.5-1136.6)  510.6 (80.4-1148.0)  0.005*  0.001* 0.004* 0.667
MIP-1B 233.4 (137.3-423.8) 323.8 (157.6-747.1) 429.1 (182.8-600.4)  0.003*  0.001* 0.010* 0.563
MCP-1 263.6 (111.0-594.0) 424.1 (147.6-897.4) 601.6 (122.6-909.0)  0.099 0.005* 0.019* 1.00

Data are presented as median (interquartile range). Significant differences are marked by *(p < 0.05).
For abbreviations, see Table 2.

rement, the cytokines did not statistically significantly differ
according to the isolated blood culture (Table 4). An absence
of a statistically significant difference was ascertained at the
three measurement intervals in patients with Gram-positive
blood culture, except for MCP-1. The patients with Gram-
positive blood culture present median values that are statisti-
cally significantly different at the monitored intervals for

MCP-1 (p = 0.047), and they were statistically significantly
higher on the third measurement day than on the first day,
whereas the difference was not statistically significant be-
tween other intervals. None of the cytokines compared at the
three time intervals in the patients with Gram-negative and
polymicrobial blood cultures has presented a statistically
significant difference. The cytokine values comparison at the

Djuki¢ §, et al. Vojnosanit Pregl 2023; 80(12): 995-1007.
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three measurement intervals in the patients with negative
blood culture has shown the presence of a statistically signif-
icant difference for pro-inflammatory [IL-1a (p = 0.050), IL-
12p70 (p = 0.040), IL-17A (p = 0.006), IP-10 (p = 0.031),
MIP-1a (p = 0.005), MIP-1B (» = 0.003)] and anti-
inflammatory [IL-4 (» = 0.034), IL-10 (p = 0.023), IL-13
(p = 0.007), IL-31 (p = 0.004)] cytokines. The patients with
negative blood cultures presented statistically significantly
higher values of the mentioned cytokines on the third and
fifth day of measurement, compared to the first day, whereas
the difference was not statistically significant between the
third and the fifth day of measurement. Table 4 shows the
cytokine values comparison at the three time intervals of
measurement in the patients with negative blood cultures. At
the first two time intervals of measurement, the statistical
analysis determined no significant difference by comparing
mean values of cytokines according to the outcome (survi-
vor, non-survivor). The statistically significant difference
appears only on the fifth day. At that time interval of meas-
urement, the cytokine values were statistically significantly
higher in survivors than in non-survivors — IL-1a, IL-1p, IL-
8, IL-12p70, IL-17A, IFN-y, IP 10, MIP-1a, MIP-1p, IL-4,

Table 5

IL-13, IL-27, IL-31, IL-33 (Table 5). The values of the in-
vestigated cytokines in non-survivors did not have statistical-
ly significant differences at the three time intervals. The
comparison of the cytokine values in survivors at the three
time intervals showed significant differences in biomarkers
given in Table 6. The general tendency was that the levels of
biomarkers increased at the monitored time intervals of
measurement from the first until the fifth day. On the first
day of measurement in the patients with secondary sepsis as
a complication of peritonitis, the only important predictor of
the fatal outcome was IL-17A, AUC of 0.665 (95% CI
0.519-0.791; p = 0.034). The levels of IL-17A on the first
day of measurement, lower than the cut-off values
(43.20 pg/mL), were moderate predictors of the fatal out-
come in this group of patients (Figure 1). All the examined
biomarkers on the third day of measurement became signifi-
cant predictors of the polymicrobial blood culture. On the
third day of measurement, the values of AUC for most cyto-
kines were 0.7-0.8, which makes them quite discriminatorily
powerful. The most powerful predictor of the polymicrobial
blood culture was MIP-1B, AUC amounting to 0.772 (95%
Cl 0.684-0.845; p < 0.001). The MIP-1p levels lower than

Cytokine values on the fifth day of measurement against the outcome

Cytokines

Qutcome

- - p-value
pg/ mL non-survivors survivors
IL-1a 89.5 (36.1-300.2) 352.9 (67.0-697.7) 0.025*
IL-1B 176.4 (69.0-375.2) 382.7 (99.5-714.5) 0.028*
IL-4 101.8 (0.0-217.4) 207.0 (47.2-443.6) 0.043*
IL-6 536.1 (164.5-1138.7)  693.8 (249.6-1020.3) 0.684
IL-8 124.6 (55.5-488.5) 403.0 (108.4-846.8) 0.021*
IL-10 30.3 (0.0-124.2) 65.8 (13.0-65.8) 0.181
IL-12p70 45.8 (2.8-109.1) 112.9 (38.9-379.7) 0.012*
IL-13 89.0 (7.6-526.7) 475.6 (52.6-990.3) 0.032*
IL-17A 51.6 (13.6-238.3) 195.4 (37.1-450.8) 0.017*
IL-27 89.0 (13.0-322.1) 277.8 (62.7-676.3) 0.022*
IL-31 154.2 (83.8-487.5) 471.0 (226.0-904.1) 0.002*
IL-33 103.2 (28.9-350.6) 301.2 (80.2-531.4) 0.012*
TNF-a 154.2 (24.2-523.9) 422.7 (75.4-860.0) 0.055
IFN-y 58.8 (10.9-121.0) 122.2 (33.0-257.8) 0.038*
IP-10 88.4 (19.5-490.6) 332.9 (96.6-717.1) 0.014*
MIP-1a 98.2 (50.8-554.8) 237.0 (76.4-1127.8) 0.042*
MIP-1B 151.4 (97.5-439.9) 446.4 (159.1-637.3) 0.026*
MCP-1 159.6 (67.3-735.0) 501.3 (83.4-884.5) 0.325

Data are presented as median (interquartile range). Significant
differences are marked by *(p < 0.05).

For abbreviations, see Table 2.

Table 6
Comparison of cytokine values in survivors at three time intervals of measurement

Cytokines Time intervals of measurement p-value among measurements
pg/mL 1st day 3rd day Gth day p 1st_3rd 1st_gth 3rd_gth
IL-1o 126.4 (59.1-348.0) 138.4 (75.0-465.8) 352.9 (67.0-697.7) 0.036"  0.057 <0.001" 0.290

IL-17A 69.7 (35.6-257.0) 97.9 (40.6-271.1) 195.4 (37.1-450.8) 0.019* 0.156  0.003"  0.050"
IL-31 268.2 (161.2-551.0) 305.3 (178.0-566.8)  471.0 (226.0-904.1)  0.007"  0.091  0.001"  0.088

IP-10 175.8 (48.8-359.7) 195.5 (42.7-507.4) 332.9 (96.6-717.1) 0.004" 0.231 0.002" 0.138

MIP-1a 120.3 (60.2-353.1) 176.3 (73.6-847.6) 237.0 (76.4-1127.8) 0.044" 0.006" 0.003" 0.726

MIP-1 227.8 (116.3-471.8) 291.0 (129.1-517.0) 446.4 (159.1-637.3) 0.028" 0.030" 0.015" 0.869

Data are presented as median (interquartile range). Significant differences are marked by *(p < 0.05).

For other abbreviations, see Table 2.
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the cut-off values (215.4 pg/mL) were good predictors of the
polymicrobial blood culture. The AUC values for cytokines
as predictors of polymicrobial blood culture on the third day
of measurement are given in Table 7. On the third day of
measurement, all the biomarkers became significant predic-
tors of the negative blood culture. The values of AUC for
these biomarkers were in the range of 0.6-0.7. The most
powerful predictor of the negative blood culture was MIP-
lo, whose levels, higher than the cut-off values (176.3
pg/mL), were good predictors of the negative blood culture.
The AUC values for cytokines as predictors of negative
blood culture on the third day of measurement are given in
Table 8. On the third day of measurement, AUC analysis did

not reveal statistical significance in the prediction of either
the Gram-positive or Gram-negative blood cultures. As for
the patients with Gram-positive, polymicrobial, and negative
blood cultures, the third day of measurement revealed that
cytokines were statistically insignificant for discrimination
between the non-survivors and survivors. As for the patients
with Gram-negative blood cultures, all the biomarkers were
statistically significant predictors of the fatal outcome, ex-
cept for IL-6. The values of AUC for all other biomarkers on
the third day of measurement were in the range of 0.7-0.8.
The most powerful predictor for the fatal outcome became
MIP-10, AUC amounting to 0.796. The values of the MIP-1a
on the third day of measurement, less than the cut-off values
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Fig. 1 — Receiver operating characteristic curve for interleukin
(IL)-17A in prediction of peritonitis-related fatal outcome on
the first day of measurement.

Table 7

The AUC values for cytokines as predictors of polymicrobial blood cultures on the third day of measurement

95% confidence interval

Cytokines Cut-off Sensitivity Specificity Youden
pg/mL AUC p-value lower upper value % % index
bound bound
IL-la 0.733 <0.001* 0.642 0.811 82.7 68.7 727 0.41
IL-1B 0.752 <0.001* 0.663 0.828 248.9 87.5 58.6 0.46
IL-4 0.730 <0.001* 0.639 0.808 96.9 81.2 60.6 0.42
IL-6 0.760 <0.001* 0.672 0.835 205.0 62.5 86.9 0.49
IL-8 0.669 0.011* 0.575 0.754 155.9 68.7 63.6 0.32
IL-10 0.734 <0.001* 0.643 0.812 30.4 81.2 64.6 0.46
IL-12p70 0.739 <0.001* 0.649 0.817 70.0 87.5 56.6 0.44
IL-13 0.752 <0.001* 0.663 0.828 114.2 81.2 63.6 0.45
IL-17A 0.759 <0.001* 0.670 0.834 65.1 87.5 59.6 0.47
IL-27 0.757 <0.001* 0.668 0.832 104.2 81.2 68.7 0.50
IL-31 0.711 <0.001* 0.620 0.792 200.3 75.0 717 0.47
1L-33 0.755 <0.001* 0.666 0.831 165.9 87.5 61.6 0.49
TNF-a 0.754 <0.001* 0.665 0.830 159.6 81.2 67.7 0.49
IFN-y 0.727 <0.001* 0.636 0.806 59.3 75.0 67.7 0.43
IP-10 0.684 0.004* 0.591 0.768 68.9 68.7 717 0.40
MIP-1a 0.751 <0.001* 0.661 0.827 110.5 81.2 70.7 0.52
MIP-18 0.772 <0.001* 0.684 0.845 215.4 87.5 65.7 0.53
MCP-1 0.748 <0.001* 0.658 0.824 167.5 81.2 63.6 0.45

AUC - Area Under ROC Curve; ROC - Receiver Operating Characteristic. For other abbreviations, see Table 2.

Significant differences are marked by *(p < 0.05).
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Table 8

The AUC values for cytokines as predictors of negative blood cultures on the third day of measurement

95% confidence interval

Cytokines Cut-off Sensitivity Specificity Youden
pg/mL AUC p-value lower upper value % % index
bound bound
IL-1a 0.635 0.014* 0.540 0.722 189.2 65.1 66.7 0.32
IL-1B 0.610 0.046* 0.515 0.700 292.4 60.5 62.5 0.23
IL-4 0.605 0.057 0.510 0.695 133.0 62.8 62.5 0.25
IL-6 0.626 0.022* 0.531 0.714 350.8 814 41.7 0.23
IL-8 0.622 0.026* 0.527 0.711 233.8 62.8 59.7 0.23
IL-10 0.632 0.016* 0.537 0.720 61.4 58.1 68.1 0.26
IL-12p70 0.620 0.029* 0.525 0.709 82.4 65.1 63.9 0.29
IL-13 0.623 0.025* 0.528 0.711 257.4 67.4 63.9 0.31
IL-17A 0.610 0.046* 0.515 0.700 97.9 58.1 62.5 0.21
IL-27 0.633 0.015* 0.538 0.721 169.1 67.4 65.3 0.33
1L-31 0.615 0.038* 0.519 0.704 163.4 90.7 319 0.23
1L-33 0.627 0.020* 0.532 0.716 123.1 76.7 47.2 0.24
TNF-a 0.616 0.036* 0.520 0.705 221.7 69.8 56.9 0.27
IFN-y 0.618 0.032* 0.523 0.707 100.6 62.8 66.7 0.30
IP-10 0.614 0.039* 0.518 0.703 34.1 88.4 333 0.22
MIP-1a 0.669 0.002* 0.576 0.754 176.3 69.8 65.3 0.35
MIP-18 0.631 0.017* 0.536 0.719 397.0 48.8 79.2 0.28
MCP-1 0.649 0.006* 0.555 0.736 116.9 81.4 45.8 0.27

Significant differences are marked by *(p < 0.05).
For abbreviations, see Tables 2 and 7.

Table 9
Fatal outcome prediction on the third day of measurement of cytokines in patients with Gram-negative blood culture
- - -
Cytokines AUC value 95|/° confidence interval Cut-off Sensitivity Specificity Youden
pg/mL P Ower upper value % % index
bound bound
IL-1a 0.782 0.002* 0.587 0.914 102.0 71.4 85.7 0.57
IL-1B 0.776 0.003* 0.579 0.910 2415 66.7 85.7 0.52
IL-4 0.762 0.006* 0.564 0.901 60.7 76.2 714 0.48
IL-6 0.551 0.694 0.353 0.738 1020.3 85.7 42.9 0.29
IL-8 0.728 0.026* 0.528 0.877 114.0 81.0 714 0.52
IL-10 0.748 0.012* 0.549 0.891 28.3 71.4 85.7 0.57
IL-12p70 0.776 0.003* 0.579 0.910 68.5 66.7 85.7 0.52
IL-13 0.782 0.002* 0.587 0.914 89.7 71.4 85.7 0.57
IL-17A 0.772 0.004* 0.575 0.908 60.4 66.7 85.7 0.52
IL-27 0.755 0.009* 0.557 0.896 107.3 76.2 714 0.48
IL-31 0.762 0.006* 0.564 0.901 183.2 85.7 714 0.57
IL-33 0.789 0.001* 0.594 0.919 123.1 714 85.7 0.57
TNF-o 0.755 0.009* 0.557 0.896 139.6 76.2 714 0.48
IFN-y 0.776 0.003* 0.579 0.910 61.2 66.7 85.7 0.52
IP-10 0.762 0.006* 0.564 0.901 30.4 90.5 57.1 0.48
MIP-1a 0.796 <0.001* 0.602 0.923 79.0 85.7 714 0.57
MIP-18 0.755 0.009* 0.557 0.896 215.0 81.0 71.4 0.52
MCP-1 0.759 0.007* 0.560 0.898 111.8 71.4 85.7 0.57

Significant differences are marked by *(p < 0.05).
For abbreviations, see Tables 2 and 7.

(79.0 pg/mL), were good predictors of the fatal outcome in
the patients with Gram-negative blood culture. The predic-
tion of the fatal outcome on the third day of measurement of
cytokines in the patients with Gram-negative blood culture is
given in Table 9.

Discussion

The progress in the therapeutic measures of support for
organ systems in the critically ill with sepsis and/or trauma

Djuki¢ §, et al. Vojnosanit Pregl 2023; 80(12): 995-1007.

has led to improvements in their thirty-day survival rate 2.
That has shown changes in the immunoinflammatory re-
sponse in this category of patients. In the past, the pro-
inflammatory response was considered a generator for prem-
ature mortality (for the first couple of days), and the com-
pensatory anti-inflammatory response would induce organ
damages/injuries, immunosuppression, and mortality after a
few weeks 22 2%, New observations have revealed that the
long-term and simultaneous pro-inflammatory and anti-
inflammatory response, the heart of which is a dysfunctional,
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innate, and suppressed immunity, culminates in persistent
organ damage/injury and fatal outcome * 2. Immune dys-
function has a significant role in the delayed, late death of a
critically ill patient. Regarding the described immune re-
sponse in the critically ill with sepsis, there are various data
in the literature — that is why this represents a topical focus
of research. The importance of the issue is found in the fact
that the new definition of sepsis (Sepsis-3) from 2016 in-
cludes the term ‘dysregulation of immune response’ %,
which defines sepsis as a life-threatening dysfunction of or-
gans caused by a dysregulation of the host’s response to in-
fection. This problem is complex because there is a subgroup
of patients with sepsis dominated by the pro-inflammatory
immune response and a larger number of patients in whom
the dysregulation of immune response is manifested through
immunosuppression. In order to discriminate these two cate-
gories of patients, it is necessary to perform monitoring of
immune phenotypes for every single patient, which would
help to reach a desired individual therapeutic approach to
immunomodulation %% 27, So far, the role of the complex im-
mune response in sepsis has not been fully clarified and rep-
resents a subject matter of research with often contradictory
results. The mentioned 18 mediators in the previous investi-
gations have not been evaluated simultaneously, and their
mutual relationship in conditions of chronic critical disease is
yet to be researched. Our prospective and observational
study has focused on the simultaneous measurement of pro-
and anti-inflammatory cytokines in well-defined populations
of critically ill patients with severe secondary sepsis as a
complication of peritonitis, pancreatitis, or trauma to mini-
mize heterogeneous differences accentuated in sepsis. Simul-
taneous assessment of a larger number of cytokines in sepsis
at different time intervals may identify complex cytokine
patterns 28, which reflect the immune response of critically ill
patients. The appearance of multiplex testing has made it
possible to study a wider immuno-inflammatory response,
and this new technique has been proposed as a potential di-
agnostic implement for sepsis, owing to its possibility to
characterize specific subgroups of patients with sepsis *°. The
patterns of pro- and anti-inflammatory cytokines in patients
with sepsis have been widely researched in previous stud-
ies 31, Although the international guidelines for severe sep-
sis and septic shock treatment do not take into account the
type of the pathogenic causative agent, in vitro data suggest
that there are numerous differences in the cytokine profiles
and mortality rates between subclasses, such as the Gram-
negative bacteria (GNB) and Gram-positive bacteria
(GPB) ., Several studies have demonstrated the significant
influence of the type of bacterial causative agent on the cyto-
kine profile in the critically ill patients * 3, However, alt-
hough there is a considerable percentage of microbiological-
ly undocumented infections * in the literature available for
our research, we have not found a study on critically ill pa-
tients in ICU that would report on the cytokine profile in the
negative blood cultures. Only one study has had information
on the cytokine measurement in the negative blood cultures
in patients with sepsis in the emergency department *. The
aim of this prospective observational study was to investigate

whether the levels of the inflammatory mediators in plasma
differ between the sepsis-affected patients with bacteremia
and those without bacteremia during the preliminary hospi-
talization phase. In total, 80 patients were divided into two
main subgroups, according to whether bacteremia could have
been discovered. The samples of plasma in this study were
collected within 24 hrs (mostly within 3 hrs) from the time of
hospitalization, and they were measured only at that interval.
The authors have come to the conclusion that bacteremia was
related to the higher levels of the inflammatory mediators, as
opposed to our results, which reveal that the inflammatory
mediators were significantly lower in the polymicrobial
blood culture compared to the Gram-negative, Gram-
positive, or negative ones on the third day of measurement.
At other measurement intervals, the cytokine profile differ-
ences were not significant regarding blood culture. The in-
vestigated cytokines have proven to be good predictors for
the polymicrobial and negative blood cultures, whereas the
discrimination of the Gram-negative and Gram-positive
blood cultures has not produced any of the cytokines as a
good predictor. Feezor et al. *® have determined that consid-
erably higher levels of pro-inflammatory cytokines in 52 pa-
tients with sepsis result from the GPB compared to the
Gram-negative ones. Baseline levels of TNF-a, IL-1Ra, 1L-8,
IL-10, IL-18BP, procalcitonin, and protein C in plasma were
not significantly different between septic patients with
Gram-positive and Gram-negative infections. In contrast,
plasma IL-1B, IL-6, and IL-18 concentrations were signifi-
cantly higher among patients with sepsis due to GPB than
patients with sepsis due to GNB despite no significant differ-
ences in the magnitude of the physiologic response (Acute
Physiology And Chronic Health Evaluation — APACHE 1I
score), the degree of organ injury (Multiple Organ Dysfunc-
tion Score), or other pro-inflammatory cytokines. These find-
ings suggest that the patterns of plasma cytokine appearance
may differ between patients with sepsis due to GNB and
GPB *. On the other hand, researchers of another study have
determined that the GNB induce more pro- and anti-
inflammatory cytokines compared to the GPB 8, The aim of
their study was to determine whether the early cytokine pro-
file can discriminate between GPB and GNB, respectively, in
critically ill patients with severe abdominal sepsis. Blood
samples were obtained from 165 adult patients with con-
firmed severe abdominal sepsis. Levels of the pro-
inflammatory mediators TNF-a, IL-8, IL-12, and IFN-y and
the anti-inflammatory mediators IL-1Ra, IL-4, IL-10, and
Transforming growth factor (TGF)-B1 were determined and
correlated with the nature of the bacteria isolated from the
blood culture. The cytokine profile in their study indicated
that the TNF-a levels were 2-fold, IL-8 levels were 3.3-fold,
IFN-y were 13-fold, IL-1Ra were 1.05-fold, IL-4 were 1.4-
fold, and IL-10 were 1.83-fold higher in the GNB group
compared with the GPB group 8. We have expected to find a
larger difference in the immuno-inflammatory response be-
tween the Gram-negative and Gram-positive bacterial infec-
tions, but unlike the preceding studies & * significantly larg-
er differences in the inflammatory mediators have not been
detected. Mortality may be impacted by the type of an infec-
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tious agent. Some authors have reported increased mortality
with GPB, while other researchers report significantly higher
mortality rates with GNB ¥, Zahar et al. * have not demon-
strated a relationship between the bacteria and mortality. Our
study’s prediction of the fatal outcome has singled out only
the Gram-negative blood culture, wherein all the cytokines,
except for IL-6, were significant predictors for the fatal out-
come, with AUC values in the range of 0.7-0.8 at the third
measurement interval. The most powerful predictor for the
fatal outcome became MIP-1a, with values lower than
79 pg/mL in non-survivors compared to survivors. MIP-1a is
an inflammatory chemokine produced by cells during infec-
tion or inflammation. It belongs to the CC chemokine family,
which displays potent chemotactic properties. This protein
was called MIP-1a because of its biological function of in-
ducing an inflammatory response characterized by neutrophil
infiltration. It performs various functions, such as recruiting
inflammatory cells, wound healing, inhibition of stem cells,
and maintaining effector immune response *. Most mature
hematopoietic cells can induce the synthesis of MIP-1a.
Monocytes, T lymphocytes, B lymphocytes, neutrophils,
dendritic cells, and natural killer cells are known to secrete
MIP-1a. Under normal conditions, synthesis of MIP-1a oc-
curs at very low levels. However, upon stimulation of recep-
tive cells with endotoxins such as lipopolysaccharide or pro-
inflammatory cytokines, cellular signaling events are activat-
ed, and this activation induces increased production of MIP-
lo. Elevated circulating MIP-1a levels are also found in pa-
tients with septic shock “. Identification of critically ill pa-
tients with higher death risk is important . The total in-
hospital mortality in our research amounted to 36.8%. Afu-
wape et al. 2 have analyzed the influence of the cytokine re-
sponse (TNF-a, IL-1a) on the survival of patients with gen-
eralized peritonitis for six months in a pilot study during
which they concluded that the TNF-a lower levels and the
IL-1a higher levels are related to survival. As the only signif-
icant predictor of fatal outcome on the first day of measure-
ment, our study revealed IL-17A, with lower values in non-
survivors compared to survivors in the case of secondary
sepsis occurring as a complication of peritonitis. On the other
hand, the levels of other cytokines correlated with the out-
come only on the fifth day of measurement and were higher
in the survivors compared to non-survivors. From the clinical
point of view, the fifth day of measurement is quite late for
the outcome prediction. The studies investigating the role of
IL-17A on animal models of sepsis have published that IL-
17A causes considerable pathology and that a significantly
improved survival included the elimination of this cyto-
kine 3. Later studies have published opposite results 4, and
the contemporary literature comprises numerous studies that
demonstrate mixed blockade effects of IL-17A in sepsis *.
In a study carried out on humans, done by Ahmed Ali et

Djuki¢ §, et al. Vojnosanit Pregl 2023; 80(12): 995-1007.

al. %, the increased levels of IL-17A in the serum predict
the development of sepsis and mortality in patients with
polytrauma. On the first day of measurement, the patients
with secondary sepsis as a complication of pancreatitis or
trauma did not present any of the examined cytokines as
having a discriminatory power with regard to the prediction
of the fatal outcome. Despite the high prevalence of nega-
tive blood culture, previous studies have not reported on
cytokine profiles in critically ill septic patients in the ICU.
We have expected to find a much weaker production capac-
ity of cytokines in a negative blood culture. These are some
of the questions solicited by our research: Why would we
expect a lot of cytokines where bacteria are low in number,
and what is hiding in the negative blood cultures? What is
exactly the cytokine production capacity like in negative
sepsis? Although this study cannot answer all the questions,
its findings offer insight into some of these possibilities.
The assumed reasons include exposure to antibiotics prior
to being admitted to the ICU, as well as a possible presence
of slow-growing or fastidious bacteria. Molecular tech-
niques based on the polymerization chain reaction (PCR)
may improve discovery rates of pathogens, and many pa-
tients with clinical sepsis are truly PCR-positive but nega-
tive in blood culture #’. Our present study has several limi-
tations — this is an observational study carried out within
one institution on a relatively small sample size (125 pa-
tients). That is why the tendencies and patterns discovered
herein should be confirmed in a larger patient population
through a multicentric study. We cannot use our results to
generalize about other groups of critically ill and trauma-
tized patients. The overall applicability of our results to
other forms of sepsis is unclear. Our findings represent pre-
liminary results, and further investigations are justified
with a larger number of patients and other subpopulations
of septic patients.

Conclusion

On the third day of measurement, we demonstrated sta-
tistically significant differences in cytokine values according
to the type of bacteremia, with the lowest levels of cytokines
in the polymicrobial blood culture. IL-17A is a good predic-
tor of the outcome of secondary sepsis occurring as a com-
plication of peritonitis. The low level of IL-17A in these pa-
tients predicts a fatal outcome. On the other hand, only on
the fifth day of measurement did the levels of other cytokines
correlate with the outcome, and they were higher in survivors
compared to non-survivors.
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Abstract

Background/Aim. Taking into consideration the justified
popularity of total arterial revascularization, the saphenous
vein graft (SVG) is still one of the most utilized conduits
in coronary artery bypass grafting (CABG). One of the de-
termining factors of this conduit’s durability is its endothe-
lial integrity at the time of surgery. The aim of the study
was to investigate the effect of different storage solutions
on SVG endothelial integrity in patients with diabetes
mellitus (DM) type 2 (T2DM) and non-T2DM patients
undergoing CABG. The solutions under evaluation were
heparinized saline solution (0.9% NaCl), heparinized au-
tologous  whole  blood, Bretschneider (histidine-
tryptophan-ketoglutarate — HTK) solution, and fresh fro-
zen plasma (FFP) solution. Methods. Forty patients were
included in this study and were divided into two groups:
group A with 23 T2DM patients and group B with 17
non-T2DM patients. The effects of these solutions were
examined by immunohistochemical staining with anti-
CD34 antibodies and morphometric comparison in histo-

Apstrakt

Uvod/Cilj. Uptkos opravdanom potastu popularnosti
totalne arterijske revaskularizacije, graft safenske vene
(GSV) ostaje jedan od najkoris¢enijih provodnika u
hirurskoj revaskularizaciji miokarda (coromary artery bypass
grafting — CABG). Jedan od odlucujucih faktora trajnosti tog
provodnika je integritet njegovog endotela u vreme
operacije. Cilj rada bio je da se kod bolesnika podvrgnutih
CABG sa tip 2 dijabetesom melitusom (T2DM) i kod
bolesnika bez T2DM ispita uticaj prezervacionih rastvora na
integritet endotelnih  ¢elija GSV. Rastvori  koji  su

logic samples of T2DM patients undergoing CABG be-
tween July 2021 and September 2022 with samples provid-
ed by non-T2DM patients. Results. In this study, the FFP
solution showed the most prominent positive effect on the
preservation of SVG endothelial integrity, with an average
cell integrity preservation of 92.2%. HTK solution was
found to be the least effective, with an endothelial cell
preservation integrity of 26.77%. There was no marked
statistically significant difference in results from groups A
and B. There was a noticeable contrast in preserving SVG
endothelial integrity between the two patient groups,
T2DM and non-T2DM patients, although it was not statis-
tically significant. Conclusion. The storage solution with
the most beneficial effect on SVG endothelial integrity
preservation was the FFP solution when harvested via the
conventional open method in CABG.

Key words:

coronary artery bypass; diabetes mellitus, type 2;
histological techniques; organ preservation solutions;
saphenous vein; transplants.

procenjivani bili su: heparinizirani fizioloski rastvor (so/.
0,9% NaCl), heparinizirana puna autologna krv,
Bretschneider-ov  histidin-triptofan-ketoglutarat ~ (HTK)
rastvor 1 rastvor sveze zamrznute plazme (SZP). Metode. U
studiju je bilo uklju¢eno 40 bolesnika podeljenih u dve
grupe: grupu A, u kojoj su bila 23 bolesnika sa T2DM i
grupu B, sa 17 bolesnika bez T2DM. Efekti prezervacionih
rastvora ispitivani su imunohistohemijskim bojenjem anti-
CD34 antitelom i morfometrijskim poredenjem histoloskih
uzoraka bolesnika sa T2DM, podvrgnutih CABG izmedu
jula 2021. i septembra 2022. godine, sa uzorcima koji su dali
bolesnici koji nisu imali T2DM. Rezultati. Najbolji efekat
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na ocuvanje integriteta endotela GSV imao je rastvor SZP,
sa prosecnim ocuvanjem integriteta endotela od 92,2%.
Najnepovoljniji efekat imao je rastvor HTK, sa prose¢nim
ocuvanjem integriteta endotela od 26,77%. Nije bilo
statisticki znacajne razlike rezultata izmedu grupa A i B.
Postojao je primetan, mada ne statisticki znacajan, kontrast
u ocuvanju integriteta endotela GSV izmedu bolesnika sa
T2DM i bolesnika bez T2DM. Zaklju¢ak. U

konvencionalnom metodu CABG, prezervacioni rastvor sa
najboljim efektom na o¢uvanje integriteta endotela GSV bio
je rastvor SZP.

Kljucne reci:

aortokoronarno premoscavanje; dijabetes melitus,
insulin-nezavisni; histoloske tehnike; rastvori za
cuvanje organa; v. saphena; graftovi.

Introduction

Atherosclerotic coronary artery disease is a leading
cause of mortality in the population over 65 years of age
worldwide. Risk factors, including diabetic disease, have
been a significant contributor to mortality over the two dec-
ades of 1990-2010, especially in developing countries. On
the contrary, high-income countries are showing a reduction
in risk factors due to improved awareness *.

Total arterial revascularization (TAR) has been gaining
momentum worldwide 2. All things considered, the saphe-
nous vein (SV) graft (SVG) is still the most utilized conduit
in coronary surgery, with coronary artery bypass graft
(CABG) surgery being one of, if not the most performed
type of surgery worldwide. If we consider that only 5-10%
of CABG patients will receive TAR, the average number of
conduits per patient being 3.1 3, and with more than 500,000
patients every year undergoing CABG with at least one
SVG, the number gets only bigger. SVG will stick around in
coronary surgery for a long time due to its readiness, ease of
harvesting and manipulation, as well as the possibility of
creating different graft configurations.

SVG patency is, to this day, the main flaw of this con-
duit. SVGs are known for their high rate of occlusion (3—
12% before hospital discharge, 8-25% in the first year
postoperatively, and 50-60% ten years postoperatively) *
regardless of the advance in surgical technique and
pharmacological therapy. Approximately 13% of all CABG
patients will be eligible for redo-surgery in the first ten years
after the first CABG, while 18% of all percutaneous coro-
nary intervention (PCIl) procedures are performed on the
CABG patients, and 6% of all PCI procedures are performed
on SVGs, indicating the necessity for repeat revasculariza-
tion 5. Excluding the harvesting technique 5 7 and revascular-
ization strategy 8 one of the factors contributing to SVG
longevity is the type of storage solution used during surgery.
The choice of solution type has shown to have a wide spec-
trum of effects on the endothelial layer’s integrity, both ben-
eficial and disadvantageous °.

Diabetes mellitus (DM) type 2 (T2DM), is an im-
portant cardiovascular risk factor, and the prevalence of
T2DM in patients undergoing CABG surgery is nearly 30—
40% 1°,

The metabolic effects of T2DM alter the walls of
blood vessels, beginning with the loss of proper endothelial
function, oxidative stress, low-intensity inflammation, and
high platelet adhesion rate . Advanced glycation end
products and their receptor activation may accelerate SVG
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smooth muscle cell proliferation in DM patients. Even with
adequate glycemic control, the intimal hyperplasia is more
pronounced in the SVG of DM patients when compared
with patients not affected by this disease *°. In a study pub-
lished in 2008, graft occlusions were more common among
diabetics compared with non-diabetics. DM was associated
with lower vein graft patency but similar arterial graft pa-
tency in comparison to non-diabetics. Uncontrolled DM
and long duration of disease were found to be significant
predictors for graft occlusion 2. The aim of this study was
to determine the difference in SVG endothelial integrity be-
tween patients with T2DM and non-T2DM patients under-
going CABG.

Methods

Participants and randomization

Patients with isolated coronary artery disease and the
use of at least one SVG were eligible to enroll. Additional-
ly, patients were distributed into two groups according to
the presence of T2DM. They were then distributed into four
groups according to the type of storage solution used: hepa-
rinized saline (0.9% NaCl), heparinized whole autologous
blood, fresh frozen plasma (FFP) solution, and Bretschnei-
der’s (histidine-tryptophan-ketoglutarate — HTK) solution.
Patients with indications for valvular, aortic, redo, and pe-
ripheral artery surgery, as well as leg varicosities, post-
thrombotic syndrome, and state after thrombophlebitis of
the veins of lower extremities were excluded from partici-
pating in this study. Color duplex scan examination of the
great SV was performed preoperatively (Mindray DC-80A
X-insight, Shenzhen, China). Randomization was conduct-
ed by the method of chance up until the number of required
applicants was achieved. The research was conducted in the
facilities of the Cardiac Surgery Clinic, the Emergency
Center of the University Clinical Center Ni$, Serbia, and
the Department of Histology and Embryology Laboratory.
The study was approved by the Emergency Center of the
University  Clinical Center Ni§ Ethics Committee
(No 3830/7, from February 4, 2020) and the Faculty of
Medicine in Ni$§ Ethical Board (No. 12-15637-2/8, from
December 24, 2019). A written informed consent was ob-
tained from every participant in the study at the time of
hospital admittance. The total number of patients consid-
ered was 200. The number of patients enrolled in this study
was 40, all with atherosclerotic coronary disease and indi-
cated for CABG surgery (Table 1).
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Table 1
Comparison of T2DM vs. non-T2DM patients
Parameter Patients
T2DM non-T2DM

Gender

male 18 13

female 5 4
Age (years) 66 (41-80) 68 (42-80)
EuroSCORE 3.48 (0.73-10.1) 3.39 (0.81-11.2)
BMI 28.3 (23.7-34.5) 26.1 (22.1-33.2)
BSA 2.1(1.7-2.5) 1.9 (1.6-2.3)
LVEF (%) 44.3 (25-68) 46.1 (27-69)
Current smoker 9 (4 female, 5 male) 10 (4 female, 6 male)
Hypertension 19 (95) using anti-HTN drugs 18 (90) using anti-HTN drugs
HbAlc (%) 6.61 (5.2-8.8) not measured

T2DM - type 2 diabetes mellitus; BMI — body mass index; BSA — body surface area;

LVEF -

left ventricular ejection fraction;
HTN - histidine-tryptophan-ketoglutarate.

HbAlc - glycated hemoglobin;

All values are expressed as numbers, mean (minimum-maximum), or numbers

(percentages).
Surgical procedure

The harvesting and storage of the great SV was con-
ducted by two experienced surgeons, both of whom perform
more than 100 SVG harvesting procedures annually using
the conventional open harvesting technique. The surrounding
fat tissue was separated by blunt preparation and sharp dis-
section from the SV adventitial layer. The initial surgical cut
was located 5 cm above the medial malleolus and continued
cranially following the anatomic projection of the great SV.
The length was determined preoperatively based on the
number of planned bypasses. A plastic cannula was placed
through the venotomy site and secured with a ligature, with
side branches either ligated or clipsed. The SVG was then di-
lated and checked for leakage using one of the four storage
solutions with the help of a 20 mL plastic syringe. The dila-
tion pressure did not exceed 200 mmHg. After this proce-
dure, a sample of the SVG 0.5-2 cm long proximal to the ini-
tial incision, 5 cm above the medial malleolus was obtained
by sharp section and placed into an inox container (by sub-
mersion) filled with the designated storage solution already
used for dilation at the room temperature (the operating thea-
ter temperature varies from 10-14 °C) for an average time
period of 32.1 min (12-67 min). The sample was stored ac-
cordingly until the proximal anastomosis stage between the
coronary artery and the SVG. During this time period, the
SV specimen is in a warm ischemic period. The sample is
then taken from the container with the solution for temporal
simulation purposes and placed into a plastic container filled
with 4% buffered water formaldehyde solution. This proce-
dure is done in the setting of full heparinization according to
the cardiopulmonary bypass protocol. Using 1 mL of unfrac-
tionated heparin containing 5,000 1U, 100 mL of heparinized
0.9% NaCl solution was prepared in an inox container. FFP
solution was obtained from the Blood Transfusion Institute
in Ni$ on a daily basis at the time of the patient’s arrival at
the Operating Room, thawed and ready for use. One unit
contains 250 mL of plasma and 500 mg of fibrinogen in a

citrate anticoagulant, with an estimated albumin content of
26 g/L and 57 g/L of protein. Using 1 mL of unfractionated
heparin containing 5,000 1U Bretschneider’s solution, 100
mL of autologous whole blood was obtained via the distal
part of the central venous catheter placed in a usual manner
and prepared in an inox container.

Histological and immunohistochemical procedure

From each of the acquired pieces of SVs, a biopsy sam-
ple 5 mm in length was taken and fixated by 4% buffered
water formaldehyde solution. These samples were prepared
using routine methods of preparation for the illumination mi-
croscope analysis. The tissue has undergone dehydration, il-
lumination, and paraffin infiltration and was sliced by micro-
tome into 4 nm sample sizes. These were subject to the
methods of histochemical and immunohistochemical mark-
ing of specific tissue structures and finally brought to form
permanent illumination microscope preparations. For im-
munohistochemical staining, anti-CD34 monoclonal anti-
body (mAb) (Dako; cat. No. M716501; dilution 1:50) was
used and brought to the state of permanent illumination mi-
croscopy preparations in which the specific tissue bond is
proven by secondary antibodies and EnVision-Flex visualiz-
ing system with a visible chromogen, later counterstained
with Mayer hematoxylin. Microscopic preparations have
been analyzed using illumination microscope digital camera
Olympus BX50 (Olympus, Japan, Tokyo). Microscopic im-
ages of SV walls taken from the histochemical and immuno-
histochemical preparations were captured under constant
magnification and stored digitally to be morphometrically
processed. Morphometric analysis was achieved using the
ImageJ 1.53 version (Wayne Rasband National Institute of
Health, USA) program by quantifying the monoclonal anti-
bodies binding rate to SV endothelium CD34 receptors. The
degree of preservation of SVG endothelial integrity was de-
termined based on the presence of CD34 positivity on the
sections of the examined tissues.
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SPSS statistical package (IBM, Armonk, New York,
US), version 2.0, was used for statistical data analysis. The
standard statistical method for quantitative and qualitative
result assessment was used as a basic descriptive statistical
parameter. Statistical significance was determined for
p <0.05. The statistic hypothesis was tested for a signifi-
cance risk level value of o = 0.05. The minimal sample size
required to detect the effect size of 0.05 in the analysis of
variance for the four groups and statistical power of 0.9 is 40
respondents.

Results

Table 2 and Figure 1 show the degree of preservation of
SVG endothelial integrity, measured based on the CD34
mAb binding rate to the present endothelial cells in the ex-
amined tissue in all four groups concerning the type of solu-

Table 2

tion used. Significant statistical difference in the presence of
CD34 positivity (binding rate) expressed in percentages
(CD34 % value) between the different used solutions groups
was: y2=10.71, df = 3, p = 0.013 < 0.05.

When the Shapiro-Wilk test showed deviation in CD34 %
value in the whole sample and all tested solution groups, the
Kruskal Wallis test was utilized to confirm the statistical signifi-
cance of CD34 % value between the different solution groups
(x> = 10.71, df = 3, p = 0.013 < 0.05). The following multiple
group comparison, with the use of Bonferroni’s correction, has
confirmed the statistically significant difference in CD34 % val-
ue between the groups with FFP and Bretschneider’s solution
(p = 0.008 < 0.01), meaning that the difference in the CD34 %
value is statistically significant in favor of the former.

The presence of T2DM did not make a significant statis-
tical difference between the groups, and in the whole sample,
23 (57.70%) patients were burdened with T2DM (Figure 2).

Degree of preservation of SVG endothelial integrity
depending on the type of storage solutions

Solutions

Heparinized saline

Heparinized whole autologous blood

Fresh frozen plasma
Bretschneider’s

CD34 (%)
presence absence
735 26.5
82.69 17.31
92.9 7.1
26.77 73.23

SVG - saphenous vein graft. The number of patients in each

tested group of solutions was 10.

Bretschneider's solution

Heparinized whole autologous blood

Heparinized saline solution

=]

Fresh fiozen plasma solution | —

20 40 60 80 100

o/rl'l

mCD34 absence  wCD34 presence

Fig. 1 — Statistical significance of CD34 % value
between the different used solutions groups
(x*=10.71, df = 3, p=0.013 < 0.05).

w

Q II II

Heparinised salin
solution

Heparinised whole  Fresh

autologous blood

tschneider’s
solution

mT20M mNonT20M

Fig. 2 — The distribution of type 2 diabetes mellitus (T2DM)
with respect to the solution type and the entire sample.
Data are presented in absolute numbers.
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CD34 % value is slightly higher in the group of patients
without T2DM, but based on data from the Mann-Whitney U
test, no statistical significance was obtained (p = 0.7372)
(Table 3).

In patients with T2DM, glycated hemoglobin (HbA1c)
was recorded on a daily basis. Throughout the whole sample
of patients, the value of Spearman’s coefficient of correlation
showed no significant correlation between the CD34 % value
and the HbAlc parameter (p =-0.1901, p = 0.3850).

Histological examination

Several samples showed morphological presence of in-
timal tunic hypertrophy, which is, in some samples, of uni-
form development throughout the entire luminal circumfer-

Table 3

ence, and in others, present as a number of intimal cushions.
Immunohistochemical staining with CD34 monoclonal anti-
bodies and Mayer’s hematoxylin counterstaining ensured
clear visualization and intimal tunic differentiation between
the cells with maintained luminal membrane integrity and the
ones that showed endothelial layer denudation, as shown in
Table 2. Figures 3 and 4 show (in magnification setting
x100) the difference in endothelial layer cell integrity and
marked difference between the groups. In both Figures, the
dark red-brown lining shows the presence of the endothelial
cells, which have been marked using the ImageJ 1.53 version
(Wayne Rasband National Institute of Health, USA) program
by quantifying the mAbs binding rate to SV endothelium
CD34 receptors, enabling morphometric analysis and visual-
ization of endothelial layer integrity.

Degree of preservation of SVG endothelial
integrity depending on the presence of T2DM

0,
Patients CD34 (%)
presence absence
T2DM 84.35 15.65
Non-T2DM 78.59 21.41

SVG - saphenous vein graft; T2DM - type 2

diabetes mellitus.

1 " S 3. .
&t <j?
=
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o e =
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.'ﬁ ‘["}
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Fig. 3 — Immunohistochemical staining with anti-CD34 on
saphenous vein graft (SVG). Counterstaining was performed
using Mayer’s hematoxylin. Arrows pointing at areas with
endothelial layer denudation. Heparinized saline solution
(1-3), heparinized whole autologous blood (4-6), fresh frozen
plasma solution (7-9), and Bretschneider’s solution (10-12)
were used in SVG. Patients burdened with type 2 diabetes

mellitus (photos 1, 2, 4, 5, 7, 8, 10, 11).
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Fig. 4 — Immunohistochemical staining with anti-CD34 on
whole cross sections of saphenous vein graft (SVG).
Counterstaining was performed using Mayer’s hematoxylin.
Heparinized saline solution (1-3), fresh frozen plasma
solution (4-6), heparinized whole autologous blood (7-9),
and Bretschneider’s solution (10-12) were used in SVG.
Patients burdened with type 2 diabetes mellitus
(photos 1, 2, 4, 5,7, 8,10, 11).

Discussion

The major findings of the present study are the follow-
ing: 1) the FFP solution has shown to be superior to
Bretschneider’s solution when comparing SVG endothelial
layer preservation properties (p < 0.05); 2) when comparing
the two groups of patients, the presence of T2DM did not
make a significant statistical difference in endothelial integri-
ty preservation between the groups.

The difference between heparinized saline and hepa-
rinized whole autologous blood was not notable in this study
in both groups of patients. The effect of the heparin itself
remains to be examined further. It is known to distract some
of the protective enzymes, relieving the oxidative stress and,
therefore, making the endothelium more susceptible to dif-
ferent toxic influences 2, The first ever conducted study
that relates storage solutions and SVG damage was conduct-
ed by Gundry et al. 3. This group compared the effect of
heparinized saline and autologous blood in temperatures 4—
28 °C and dilation pressure from 100-300 mmHg. The use of
heparinized saline solution created intramural edema inde-
pendently from the distension pressure and, in combination
with high distension pressure, led to massive endothelial
damage. The authors concluded the utilization of heparinized

Kamenov A, et al. Vojnosanit Pregl 2023; 80(12): 1008-1015.

whole blood in SVG storage and manipulation with dilation
pressure under 100 mmHg to be an acceptable manner of
treatment towards the SVG. Heparinized saline is the most
economical solution and also has a reasonably positive effect
on endothelial integrity preservation.

Studies have shown that heparinized whole blood may
be more effective in preserving graft function compared to
saline ** 15, Similar results were reported by Lawrie et al. 1
by analyzing SVGs harvested in conventional open tech-
nique. SVGs were also stored at room temperature but with
higher dilation pressure (200400 mmHg). Zerkowski et
al. ¥ compared heparinized autologous whole blood with
human albumin, Bretschneider’s solution, and heparinized
saline and found the best results using autologous whole
blood. Wilbring et al. ' studied SV segments stored in hepa-
rinized saline and heparinized autologous whole blood sub-
merged for 30 min at room temperature using Mulvany my-
ograph, concluding heparinized saline is inferior to hepa-
rinized autologous whole blood, which does not correlate
with the results from this study. These results are not con-
firmed by the morphometric measurements used in this study
in both diabetic and non-diabetic patients; a contrast in re-
sults was found in favor of heparinized whole blood but not
with statistical significance (p > 0.05). Similar to our results,
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Chester et al. ¥ have compared heparinized saline, hepa-
rinized whole autologous blood, and several commercial car-
dioplegic and storage solutions regarding endothelial reactiv-
ity and concluded there was no marked difference between
heparinized saline and heparinized autologous whole blood.
In this study, the use of FFP was associated with a
greater degree of endothelial preservation compared to the
other solutions in both groups of patients using the conven-
tional open-harvesting technique. Considering the FFP con-
stituents match the soluble component of the endothelial gly-
cocalyx, the fact can be utilized to achieve a potential bene-
ficial gain in order to maintain the SVG endothelial cell in-
tegrity 1°. In 2010, Weiss et al. 2° continued research, con-
firming initial results from 2009 ° and comparing them with
ones gained from research with plasma derivative solutions.
In both studies, the saline solution was found to be inferior.
Bretschneider’s solution is a specialized mixture con-
sisting of different components such as potassium, magnesi-
um, and histidine. It is frequently utilized for the extended
preservation of SVG and has the ability to maintain viability
for up to 48 hrs 2. The solution contains nutrients that help
sustain the metabolic activity of SVGs, thereby enhancing
graft patency. However, the use of Bretschneider’s solution
may lead to metabolic alkalosis and reduced myocardial con-
tractility. In this study, Bretschneider’s solution has been
shown to be markedly inferior to the other solutions in the
study, comparing the morphometric results obtained. Similar
results were reported by Weiss et al. ® in a study from 2009,
showing that with the utilization of an FFP solution, the SVG
tissue failed to maintain its integrity. By quantifying the
CD34 monoclonal antibodies’ binding rate to SV endotheli-
um, the degree of endothelial layer integrity was determined.
The clinical consequences of endothelial preservation vs.
denudation cannot be foreseen precisely. The non-eventful
adaptation of the SVG is not fully described on account of
healthy grafts not being excised for ethical reasons. Ana-
lyzed samples are usually taken from non-functional
grafts 2. The endothelium’s role is, among others, a vasopro-
tective one, and its dysfunction is recognized as a starting
point for atherosclerosis 2. Denudation is a factor in the de-
velopment of atherosclerosis and mural thrombosis in animal
models, and it also plays a role in plaque development.
CABG clinical outcome is more important than graft patency
in isolation. Denudation of the endothelium layer is unlikely

to cause problems in the short term. The endothelium layer’s
capacity for regeneration may not, however, be sufficient in
the long run 24 Temperature alone could be a major factor
in ischemia-reperfusion injury caused during harvesting.
This study’s findings are consistent with those of Unal et
al. 2 from 2009 in that there was no significant statistical
difference between storage solution temperature variations
and CD34 binding rates. Although the average amount of
time samples spent submerged in the storage solution
ranged from 32.1 to 67 min, we did not find any statistical-
ly significant differences in the amount of time spent sub-
merged. On the other hand, low storage solution tempera-
ture was identified by Lawrie et al. *® as a risk factor for
endothelial cell death.

Study limitations

One unit contains 250 mL of plasma and 500 mg of fi-
brinogen in a citrate anticoagulant, with an estimated albu-
min content of 26 g/L and 57 g/L of protein. The variation in
FFP composition is present, and the effect of these variations
is not known. The effect of FFP shelf life is also unknown.
The influence of the harvesting technique is great, if not cru-
cial, and cannot be compensated by even the “perfect” stor-
age solution. Only two cross sections of each SV sample
were processed.

Conclusion

There was a noticeable contrast in preserving SVG en-
dothelial integrity between the two patient groups, diabetic
(T2DM) and non-diabetic patients, although it was not statis-
tically significant. The storage solution with the most benefi-
cial effect on SVG endothelial integrity preservation was the
FFP solution when harvested via the conventional open
method in CABG.
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Abstract

Background/Aim. The radial nerve (RN) is the largest
terminal branch of the posterior cord of the brachial plex-
us. Upon leaving the axilla, the RN moves to the posterior
compartment of the arm, where it makes close contact
with the humerus. By penetrating the lateral intermuscular
septum, RN enters the anterior compartment and, in the
very proximity of the lateral epicondyle, divides into two
terminal branches. The anatomy of this nerve is character-
ized by remarkable variability, the knowledge of which is
of utmost importance in the fields of orthopedics and
traumatology. The aim of the study was to examine the
anatomy of the RN, including two parameters: the location
and the way the RN divides into terminal branches, with a
particular emphasis on the clinical implications of this da-
ta. Methods. The research was conducted on 27 cadavers,
15 female and 12 male, with a total of 54 upper extremi-
ties. After careful dissection, variations in the location and
way of termination of the RN were observed on both the
right and left hands. Collected data were then analyzed us-
ing Microsoft Office Excel. A classification where the di-

Apstrakt

Uvod/Cilj. Zbiéni zivac (nervus radialis — NR) je najveéa
zavrsna grana zadnjeg snopa ramenog ziv€éanog spleta.
Nakon $to napusti pazusnu jamu, taj zivac prelazi u zadnji
region nadlaktice, gde stupa u bliski odnos sa ramenom
kosti. Prolaskom kroz spoljasnju medumisi¢nu pregradu,
NR ulazi u prednju lozu nadlaktice, da bi se na kraju, u
predelu spoljasnjeg ¢vora ramene kosti, podelio na svoje
dve zavrsne grane. Anatomiju ovog zivca odlikuje izuzetna
varijabilnost, cije je poznavanje od velikog znacaja u
oblasti ortopedske i traumatske hirurgije. Cilj rada bio je
da se ispita anatomija NR ukljuc¢ujuéi dva parametra:
mesto i nac¢in podele NR na zavr$ne grane, sa posebnim
naglaskom na klinickom znacaju ovih podataka. Metode.

vision of the RN into terminal branches above the biepi-
condylar line (BEL) is defined as type A, while the division
of RN below BEL is defined as type B was used. Results.
According to the proposed classification, we observed a
higher incidence of type A (66.7%) compared to type B
(33.3%) in the total sample of 54 extremities. In addition,
a higher prevalence of type A was observed in the female
population, while a higher prevalence of type B was ob-
served in the male population. There were differences in
the distribution of types A and B between the left and
right arms, but there were no variations in the way of ter-
mination of the RN. Conclusion. The present study
showed an important complexity in the domain of RN
anatomy with significant clinical implications. With that in
mind, it is crucial for every patient that the limits of safe
zones be defined while performing surgical procedures in
the elbow to protect the RN and its branches from iatro-
genic injuries.

Key words:
anatomy, regional; anatomic variation; cadaver; radial
nerve; sex characteristics.

Istrazivanje je sprovedeno na 27 kadavera, od kojih je 15
bilo zenskog a 12 muskog pola, sa ukupno 54 gornja
ekstremiteta. Nakon pazljive disekcije, varijacije u mestu i
nac¢inu podele NR ispitane su i na levoj i na desnoj ruci.
Analiza  dobijenih  podataka izvrSena je pomocu
kompjuterskog programa Microsoft Office Exccel. Koris¢ena je
klasifikacija po kojoj je podela NR na terminalne grane
iznad biepikondilarne linije (BEL) definisana kao tip A,
dok je podela NR ispod BEL definisana kao tip B.
Rezultati. Prema predlozenoj klasifikaciji, uocili smo vecu
zastupljenost tipa A (66,7%) u poredenju sa tipom B
(33,3%) u ukupnom uzorku od 54 ckstremiteta. Osim
toga, uocena je veca zastupljenost tipa A kod osoba
zenskog pola, dok je kod muskaraca bio zastupljeniji tip B.
Rezultati su pokazali i da postoji razlika u procentualnom
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udelu tipa A i tipa B izmedu levih i desnih ekstremiteta ali
varijacije u nacinu zavrSetka NR nisu bile utvrdene.
Zakljucak. Studija je pokazala znacajnu sloZenost
anatomije NR, sa vaznim klinickim posledicama. Imajuéi
to u vidu, za svakog bolesnika neophodno je definisati
granice ,sigurne zone” prilikom hirurskih operacija u

regionu lakta, ¢ime ¢e biti obezbedena zastita NR i
njegovih zavr$nih grana od jatrogene povrede.

Kljucne reci:
anatomija, regionalna; anatomija,varijacije; kadaver; n.
radialis; pol, karakteristike.

Introduction

The radial nerve (RN) is the largest branch of the poste-
rior bundle of the brachial plexus . This mixed nerve pro-
vides motor innervation of the extensors of the entire upper
extremity and sensory innervation of the back of the upper
arm, forearm, and outer half of the back of the hand 2. RN
starts from the axillary fossa, passes to the back of the upper
arm, and enters the radial groove on the back of the humerus,
where it is followed by a deep brachial artery 3. After break-
ing through the external intermuscular septum, the RN pass-
es from the back to the front of the upper arm. It descends
vertically to the external surface of the lateral epicondyle of
the humerus, near which it ends by dividing into two branch-
es “. The brachioradialis muscle covers the superficial, sensi-
tive branch in the proximal part of the humerus. In contrast,
the distal part is located under its tendon, passes to the back
of the forearm, and becomes subcutaneous °. The deep, mo-
tor branch passes through the osteomuscular channel formed
by the supinator muscle and the surrounding bony elements
to finally end in the distal half of the forearm, having previ-
ously provided branches for the muscles of the back of the
forearm ©.

The clinical importance of knowing the anatomy of an
RN is invaluable. As previously mentioned, in the area of the
upper arm, RN enters into a close relationship with the hu-
merus, so it is not surprising that as many as 20% of all frac-
tures of this bone are accompanied by injuries to the RN,
which, fortunately, are usually of a mild degree, pass sponta-
neously and do not require surgical treatment 7 . In addition
to the mentioned primary lesions, there are also frequent sec-
ondary iatrogenic lesions of the RN that occur during surgi-
cal interventions to repair complicated humerus fractures
8. In the region of the cubital fossa, the RN divides into two
final branches. At this point, it is highly susceptible to injury
during the anterior-external approach to the elbow joint °. In
addition to orthopedic surgery and traumatology, knowledge
of the anatomy of the RN has found practical applications in
other fields of medicine. Thus, for doctors specializing in
neurology, it is imperative to precisely define the pattern of
separation of the motor and sensory branches of RN so that,
based on clinical examination, they can determine the level
of the lesion in chronic compressive neuropathies, such as
radial tunnel syndrome °. As the clinical anatomy of the RN
is directed towards a wide range of medical specialties, it
should not be surprising that a large number of cadaveric and
radiographic studies of the RN have been conducted. Most
researchers’ focus of interest was the RN position in the area
of the upper arm (regio brachii). These studies aimed to de-
fine and precisely determine the boundaries of the ‘safe

Aksi¢ M, et al. Vojnosanit Pregl 2023; 80(12): 1016-1021.

zone’ during surgical interventions in the region of the distal
part of the humerus to minimize the possibility of iatrogenic
injury to this nerve % For this purpose, various anatomical
and topographic landmarks were used, which served as ref-
erence points in relation to which distance of RN was meas-
ured, expressed in absolute or relative numbers 2. It is im-
portant to note that, despite efforts to clearly define the path
and relationships of RN, the segment of anatomy related to
the place of the division of RN into its final branches re-
mains unexplored. To the best of our knowledge, this study
is among the first to examine the anatomical variations of the
final part of RN. This study aims to examine the anatomy of
the RN in the region of the cubital fossa, which will include
two parameters: 1) the determination of the place and 2) the
manner of termination of the RN, with a particular emphasis
on the clinical significance of the results.

Methods

Our research was conducted on cadaveric material of
the Institute of Anatomy “Niko Miljani¢”, Faculty of Medi-
cine, University of Belgrade, with the approval of the Ethics
Committee for the use of human and laboratory animal mate-
rial, Faculty of Medicine, University of Belgrade, Serbia
(No. 325-07-01245/2014-05/2). The study included a total of
27 cadavers, of which 12 were male and 15 female, aged
from 64 to 79 years. Initially, a visual check of each extremi-
ty was performed to exclude samples with deformities and
traces of trauma or surgery. After fixation in formalin solu-
tion, the extremities were carefully dissected, following
standard procedures from dissection manuals. For our study,
two groups of samples were formed, which included 54 up-
per extremities, of which 24 were in the male group and 30
in the female group. The first aim of the examination was to
define the place where the RN terminates and divides into its
final branches, the superficial and deep branches. Based on
previous research -, it was hypothesized that RN can end in
two ways, which we defined as type A and type B (Figure 1).
The division of the RN into terminal branches above the
biepicondylar line (BEL) (Hueter’s line — an imaginary line
passing through the most prominent points of the lateral and
medial epicondyle of the humerus, named after the author)
when the forearm is in a position of extension and supination
is defined as type A, while the division of the RN below the
BEL is defined as type B. All parameters were measured bi-
laterally. The measuring instruments used in the research
were a ruler and an electronic digital caliper (measuring
range 0-500 mm, resolution 0.01 mm). The study’s second
aim was the manner of termination of the RN, defined as
the number of terminal branches into which this nerve is
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Type A

Type B

Fig. 1 — Schematic view of the division of the radial nerve (RN) above (type A)
and below (type B) the Hueter’s biepicondylar line (bolded black line).
db — deep branch of RN; sb — superficial branch of RN; LE — lateral epicondyle;
ME - medial epicondyle; R - radius; U — ulna.

Type A

Fig. 2 — Example of dissected cadaveric material which shows the

Type B

division of the radial nerve (RN) above Hueter’s line (type A) and
division of the RN below Hueter’s line (type B) (dashed line).
RS - ramus superficialis (superficial branch of RN);
RP — ramus profundus (deep branch of RN).

divided. The research methodology is shown schematically
(Figure 1), while the results of examined parameters are
shown in Figure 2.

Results

The total number of examined cadavers was 27, of
which 12 were male and 15 were female, and the investiga-
tion was conducted on both arms of each cadaver (total of 54
arms). The prevalence of type A of RN termination (point of

division) was observed in 36/54 extremities, representing
66.7% of the total examined sample. In comparison, division
point according to type B was found in 18/54 extremities,
representing 33.3% of the total sample. The results of our re-
search are presented in Table 1. The goal of further pro-
cessing of the data was to examine the distribution by gender
for both types of division points of the RN and whether there
are any differences in the frequency of type A or type B be-
tween the left and right extremities. Thus, in the group of
male cadavers, type A was observed in 14 (58.3%) limbs and

Aksi¢ M, et al. Vojnosanit Pregl 2023; 80(12): 1016-1021.
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type B in 10 (41.7%) limbs. In this group, no differences in
frequency between the left and right extremities were found,
meaning type A and type B occurred equally often on both
extremities. In the group of female cadavers, type A was
found in 22 (73.3%) limbs and type B in only 8 (26.7%)
limbs. Here, variations in frequency between the left and
right extremities were observed, with type A occurring more
often on the left side (2:1 ratio) and type B occurring more
often on the right side (3:1 ratio). On all of the preparations
that made up the sample material, the division of the RN into
superficial and deep ending branches was established as the
only way of termination of the RN.

Table 1

Prevalence of type of the radial nerve (RN) division
obtained from extremities of cadavers

Parameter Type A Type B
Male (n = 24) 58.3 41.7
Female (n = 30) 73.3 26.7
Total (n = 54) 66.7 33.3

Results are shown as a percentage of prevalence.
Type A - division point of the RN above the Hueter’s line;
type B — division point of the RN below the Hueter’s line;
n — number of extremities.

Discussion

RN is one of the largest and longest nerves of the upper
limb, with an extensive motor and sensory innervation
field. This nerve, among other things, is characterized by
extraordinary diversity regarding the place and manner of
division into its two terminal branches, superficial and deep.

As it descends, the RN enters into significant anatomi-
cal relations with the surrounding structures, a good
knowledge of which is of immense importance in everyday
clinical practice. By reviewing the available literature, we
found many studies and articles where the manner of its
origin, path, and relations with adjacent bony and blood vas-
cular elements (humerus and deep brachial artery) are de-
scribed in detail 114, Studies also described the place and the
level of separation of the motor branches  *° and the anatom-
ical varieties of its sensitive end branch * 1518, However, the
precise determination of the location of the RN’s final divi-
sion remained in the shadow of the aforementioned re-
search. Defining where the RN ends can also be found in
standard anatomy textbooks, in which it is briefly described
that the RN ends in the immediate vicinity or in front of the
lateral epicondyle of the humerus 3.

Considering all the facts mentioned above, the main
task of our study was to shed new light on this important as-
pect of the anatomy of the RN. The first goal of our study
was to examine the exact place of division, i.e., termination
of RN. We presumed, which was confirmed during the ex-
amination itself, that the place of the division of the RN
could be found above or below the BEL. Based on the ob-
tained results, we proposed two types of termination of the
RN: type A (above BEL, i.e., high division) and type B (be-
low BEL, i.e., low division). One of the first studies that

Aksi¢ M, et al. Vojnosanit Pregl 2023; 80(12): 1016-1021.

dealt with the problem of variations in the termination of the
RN was conducted by Fuss and Wurzl * in 1991. They
showed that the site of division of RN can be found any-
where within a 5.5 cm segment extending from 2.5 cm above
BEL to 3 cm below BEL 3. Similar results were obtained by
Artico et al. 1°, who measured the average distance between
the division site of RN and the lateral epicondyle, which was
2.9 cm. The mentioned studies ** *° did not analyze the fre-
quency of high or low location of division of RN in the total
population, nor its structure according to gender. In the pre-
sent study, we reached three important conclusions regarding
the frequency of different types of division sites of the
RN. First, the entire sample material showed a higher preva-
lence of type A (66.7%) compared to type B division loca-
tion of RN (33.3%). By further studying the data by gender,
it was observed that in both genders, type A of RN is found
more often in regard to the total sample of 54 limbs, but in
females, type A occurs more often than in males. The ob-
tained results only partially agree with the study conducted
by Sapage et al. !, which established that gender is not a fac-
tor that determines where the RN will divide into its final
branches. The last level of analysis involved examining dif-
ferences in the frequency of type A and B between the left
and right extremities in both genders. In the group of male
cadavers, the mentioned differences were not observed,
i.e., high and low types of division of RN occurred equally
often on both sides. On the other hand, in the group of fe-
male cadavers, the following rule was established: type A
occurred more often on the left side, while type B of the di-
vision occurred more often on the right side. Next, when we
asked what is the basis of the anatomical variations of the
place of termination of the RN (point of division of this
nerve into two final branches), there was still no adequate
answer. However, two assumptions may be helpful on the
way to finding the answer. According to the first assumption,
the key factor that determines the type of division we en-
counter in adulthood (high or low) is disproportion, i.e., the
disproportion in the growth rate of the long bones of the up-
per limb on the one hand and the rate of elongation of the
nerve elements during the development phase on the oth-
er 2, The second assumption, probably even more interesting
than the first one, is that the dominance of the hand, i.e., the
characteristic of whether one is right-handed or left-handed,
can also condition the very place of the division of the verte-
bral nerve, as is the case with the palmar arterial arches . In
the future, it is necessary to carry out adequate tests to prove
or disprove the mentioned hypotheses. Another aim of our
study was to determine the manner of termination of the
RN. This parameter is defined as the number or type of ter-
minal branches of the RN. On a total of 54 observed limbs,
the division of the RN into two final branches — the superfi-
cial (sensory) and the deep (motor) branch — was established
as the only way of termination, which is in accordance with
the description that can be found in anatomy text-
books 23, Yet, there is extensive data in the literature about
numerous variations regarding the way of termination and
the number of final branches of the RN. Thus, cases with
three terminal branches (superficial, deep, and the branch in-
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tended for the long external extensor of the hand) have been
described 22, with only one terminal branch (superficial, the
sensory branch is omitted) 3, with the doubling of the sur-
face branch of the RN 7 and with the separation of the
branches intended for the upper arm muscle %, which is pre-
dominantly innervated by the median nerve. The mentioned
variations, which are extremely rare, were not observed in
the present study, probably due to the small sample size * and
the existence of ethnic differences between the study popula-
tions 22426,

Finally, it is necessary to point out that knowledge of
anatomical variations when it comes to the point of the divi-
sion of RN into its final branches is crucial, especially in the
field of orthopedic surgery 2’. The main aim and purpose of a
careful and dedicated study of the anatomy of the RN is to
avoid injury to this nerve during surgical interventions in the
elbow region (regio cubiti). Nowadays, this is considered es-
sential, bearing in mind the constant strive to improve the
safety of all medical procedures, including surgical
ones. Namely, due to the high sensitivity of nerve structures
and the low capacity for regeneration (especially if there is
neurotmesis, i.e., complete transection of the nerve), any in-
jury to the RN can leave far-reaching negative consequences
for the patient’s health 2. That is especially true for those
cases where there is a type B division of RN (i.e., low divi-
sion) when, in case of a nerve lesion, there would be an out-
age of both the sensory and motor components, with the loss
of extension of the hand and fingers (“hanging hand”, a car-
dinal sign of injury of the RN) as well as the loss of sensitivi-
ty on the back of the forearm and the outer half of the back

of the hand, with the appearance of painful paresthesias. The
probability that an iatrogenic lesion will occur depends on
several factors and, above all, on the nature of the disease it-
self, which needs to be solved surgically because the nature
of the disease affects the applied surgical ap-
proach 20, Thus, the lowest risk will exist with the posteri-
or approach (through which complicated fractures of the dis-
tal part of the humerus bone are solved). In contrast, a signif-
icantly greater risk will exist with the anterior and anterior—
lateral approaches, which serve for the repair of complicated
fractures in the area of the elbow joint (through open reduc-
tion and internal fixation), for arthrocentesis (to treat joint in-
fection), total arthroplasty and treatment of compressive neu-
ropathies of the RN °. In the end, it is crucial for each patient
to preoperatively define the limit of the ‘safe zone’ in the re-
gion of the elbow joint in order to avoid injuries to key ana-
tomical structures in this region, including the RN.

Conclusion

In order to acquire detailed information on all possible
variations of the final part of RN, in the present study, a new
system was proposed that includes type A and type B divisions
of the RN. The results have shown a higher prevalence of type
A in the total sample, but certain differences in frequency
depending on gender and laterality were also recorded. The
obtained results, although significant as such in the field of
orthopedic surgery, indicate the necessity of further research in
this area to more precisely define the safe limits during
surgical interventions in the elbow joint area.
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Abstract

Background/Aim. Dental caries is a multifactorial dis-
ease that ultimately results in the demineralization of
dental tissues and is recognized by the World Health Or-
ganization as the most prevalent disease among the glob-
al population. Dental varnishes ate effective in prevent-
ing caries in children. The aim of this study was to inves-
tigate the way in which dental varnishes, one of which
contained fluoride and the other casein phosphopeptide-
amorphous calcium phosphate (CPP-ACP), affect the
microhardness and roughness of the three most com-
monly used restorative materials in pediatric dental prac-
tice [resin-modified (RM) glass ionomer cement (GIC),
high-viscosity (HV) GIC, and micro-hybrid composite
(MHCOMP)]. Methods. The study included 60 discs and
60 bars, of which 20 discs and 20 bars each were made
from one of the three commonly used dental restorative
materials. After preparation, incubation, and subsequent

Apstrakt

Uvod/Cilj. Dentalni karies je multifaktorska bolest
koja za krajnji rezultat ima demineralizaciju zubnog tki-
va, a Svetska zdravstvena organizacija ga je oznacila kao
najrasprostranjeniju bolest u svetskoj populaciji. Den-
talni lakovi su se pokazali efikasnim u prevenciji karije-
sa kod dece. Cilj rada bio je da se istrazi na¢in na koji
zubni lakovi, od kojih je jedan sadrzao fluor a drugi
kazein fosfopeptid-amorfni kalcijum fosfat (KFP-AKF),
uticu na mikrotvrdocu i hrapavost tri najcesée koriséena
restaurativna materijala u pedijatrijskoj stomatoloskoj
praksi [smolom modifikovani stakleno-jonomerni ce-

basic measurement, the samples were divided into two
subgroups (each subgroup containing 30 discs and 30
bars), and each of them was treated with fluoride or
CPP-ACP varnish according to a precisely established
protocol. After treatment with varnishes, all samples
were retested for microhardness and roughness. Results.
The application of fluoride or CPP-ACP varnish in-
creased the microhardness of the MHCOMP and RM
GIC but reduced the microhardness of HV GIC. The
roughness was more pronounced with the composite ma-
terial, as well as with the RM GIC. Conclusion. Prophy-
lactic varnishes containing fluoride and calcium have the
potential to alter the microhardness and roughness of
dental restorations; that is why carefully selecting the ap-
propriate varnish is important.

Key words:
child; dental cements; fluorides; preventive
dentistry.

ment (§JC), visokoviskozni SJC i mikrohibridni
kompozit (MHKOMP)]. Metode. U studiju je bilo
ukljuc¢eno 60 diskova i 60 plocica, od kojih je po 20 dis-
kova i 20 plocica bilo napravljeno od jednog od ukupno
tri restaurativna materijala. Uzorci su nakon pripreme,
inkubacije i sledstvenog bazi¢nog merenja, podeljeni u
dve podgrupe (sa po 30 diskova i 30 plocica), od kojih
je svaka tretirana fluoridnim ili KFP-AKF lakom, prema
ta¢no utvrdenom protokolu. Nakon tretiranja lakovima,
na svim uzorcima je ponovo testirana mikrotvrdoca i
hrapavost. Rezultati. Primenom fluoridnog ili KFP-
AKF laka povecala se mikrotvrdoéca MHKOMP i
smolom modifikovanog SJC, ali se smanjila mikrot
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vrdoca visokoviskoznog SJC. Hrapavost je bila izrazeni-
ja kod kompozitnog materijala, kao i kod smolom mod-
ifikovanog SJC. Zaklju€ak. Profilakticki lakovi koji
sadrze fluor i kalcijum imaju potencijal da promene
mikrotvrdoéu i hrapavost zubnih nadoknada i zbog toga

je veoma vazno pazljivo izabrati odgovarajuci lak.

Kljucne reci:
deca; zub, cement; fluoridi; stomatologija,
preventivna.

Introduction

Dental caries, affecting both deciduous and permanent
teeth, is recognized as the most prevalent disease among the
global population, as reported by the World Health Organi-
zation 1. This multifactorial disease ultimately results in the
demineralization of dental tissues. Glass ionomer cement
(GIC) is commonly employed as a filling material in dentis-
try to address both early-stage and cavitated carious lesions
in deciduous and permanent dentition 2. Moreover, their fluo-
ride content and subsequent release enable them to exhibit a
cariostatic effect, aiding in the prevention and control of den-
tal caries . Additionally, composites are widely utilized as
restorative materials for the treatment of both deciduous and
permanent dentition rehabilitation. The wear of light-curing
composite resin is influenced by multiple factors, including
the material’s physical properties, microstructure, resistance
to abrasion, and the impact of masticatory forces * Con-
versely, the wear of GIC represents one of the drawbacks as-
sociated with this material 5.

Prophylactic varnishes containing fluoride and calcium
are widely employed for the prevention of initial carious le-
sions following timely diagnosis ®. Several studies have
demonstrated the effectiveness of topical fluoride application
in reducing caries incidence 7. A crucial role of fluoride var-
nishes lies in the formation of fluorapatite, a compound that
exhibits resistance to acidic environments and demineraliza-
tion. These varnishes can effectively adhere to dental surfac-
es, ensuring long-term and controlled fluoride release &.

Amorphous calcium phosphate (ACP) serves as a pre-
cursor for both hydroxyapatite and casein phosphopeptide
(CPP) °. It is noteworthy that ACP represents the first com-
mercially available artificial hydroxyapatite product .

The literature suggests that the application of topical
varnishes enriched with fluorides and CPP-ACP particles,

([ O

Fig.- 1 — Sample molds.

followed by their incorporation into GIC, can influence the
mechanical properties of the material. Specifically, it can af-
fect the surface microhardness and roughness. Some studies
have reported a decrease in microhardness, while others have
observed an increase when using different restorative materi-
als 11—13.

The primary aim of this study was to determine the mi-
crohardness of three restorative materials that we use in our
daily practice, and the secondary aim was to compare the ef-
fect of varnishes containing fluoride, calcium, and phosphate
on the microhardness and roughness of these dental materi-
als.

Methods

The study adheres to the principles outlined in the Hel-
sinki Declaration and has obtained approval from the Ethics
Committee of the Faculty of Medicine, University of Banja
Luka, Republic of Srpska, Bosnia and Herzegovina, refer-
ence Number 18/4.17/23.

For the measurement of microhardness, samples were
prepared using pre-made molds (Figure 1).

The molds were used to create discs with a diameter of
15 mm and a thickness of 2 mm. The roughness measure-
ment samples were created using a bar-shaped mold with
dimensions of 30 mm x 2 mm x 2 mm (Figure 2).

A total of 120 samples were prepared, comprising 20
discs and 20 bars for each of the three dental materials used:
resin-modified (RM) glass ionomer cement (GIC) (Fuji Il
LC®, GC Corporation Tokyo Japan), high-viscosity (HV)
GIC (FUJI IX GP®, GC Corporation Tokyo Japan), and mi-
cro-hybrid composite (MHCOMP) Te-Econom Plus® (Ivo-
clar Vivadent, Schaan, Liechtenstein). To prevent the materi-
als from sticking and ensure easy removal from the mold, the
walls of the molds were coated with a layer of soft paraffin.

<"

]

Fig. 2 — Material samples, in the shape of discs and bars.
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RM GIC and HV GIC samples were precisely prepared ac-
cording to the manufacturer’s instructions. After mixing, RM
GIC and HV GIC were introduced into the molds with a
spatula so that a glass plate was pressed from the bottom side
of the mold, not allowing the material to leak, and after fill-
ing the mold, the glass plate was also pressed from the top by
its weight. The HV GIC was cured at room temperature for
15 min, according to the manufacturer’s instructions, and
RM GIC was polymerized by the light-curing lamp (Wood-
pecker LED.B, 1,200 mW/cm?, wavelength: 385 nm — 515
nm, Guilin Medical Instrument Co., Ltd.) in direct contact
with the material surface. Similarly, the MHCOMP was in-
troduced into the mold, and the mold was secured with glass
plates to maintain proper positioning. The composite materi-
al was then polymerized by direct contact with a light-curing
lamp for 20 sec. That ensured thorough and adequate
polymerization of the composite 4. All samples underwent
polishing and fine instrument processing (3M Espe, Sof-lex
XT, Pop-On Polishing Discs 12.7 mm) following the stand-
ard protocol for restorative fillings on teeth. This step en-
sured that the samples were appropriately finished and pre-
pared for further analysis.

Following their fabrication, all the discs were placed in
plastic containers containing 2 mL of distilled water 2, The
containers were then incubated at a temperature of 37 °C for
two days. This step aimed to simulate the conditions found in
the oral cavity, allowing for potential interactions and chang-
es that may occur over time. On the other hand, the lack of
thermocycling of restorative materials is also another caveat
of the study.

After the incubation period, the samples were carefully
dried and transported to the laboratory. The microhardness
was determined using the Vickers method (Emco Test
GmbH, Dura Scan 20 G5, Figure 3).

During the microhardness testing process, a diamond
pyramid with a square base and a tip angle of 136° was used
as an indenter, and a load of 100 g was applied for 15 sec.
Measurements were taken at three different points on each
sample within a 15 mm diameter area. The average value of
these measurements was then considered as the baseline mi-

Fig. 3 — Vickers microhardness device.

crohardness value for each sample. Roughness was measured
by contact profilometry using a Mitutoyo SJ-310 (Mitutoyo
Corp., Kawasaki, Japan) profilometer (Figure 4).

The measuring sensor that slides along the examined
profile had a measuring probe with a diameter of 2 um under
the action of force F = 0.7 mN.

Each material was divided into two subgroups (10 sam-
ples each), of which the first subgroup was treated with fluo-
ride varnish [Fluor (F) protector S, 7,700 ppm, 1.5%], and
the second was treated with MI Varnish™ (5% sodium-
fluoride, 22,600 ppm, CPP-ACP).

The same procedure for determining the microhardness
and roughness of the samples after applying the varnish was
repeated in the laboratory. The obtained values are presented
in the form of statistical data.

Statistical processing and analysis were done in the
SPSS version 24. The alpha value was established at p <
0.05.

Frequencies and percentages were used to describe im-
portant parameters, while the median (Me) with interquartile
range (IQR) was used to describe numerical variables. Dif-
ferences in two time intervals were tested by Wilcoxon Test.

Results

The microhardness of HV GIC material was statistically
significantly different after MI Varnish™ application
(Me =44.55; IQR = 2.85) compared to baseline values
(Me = 72.10; IQR =5.03), p < 0.001, but also after F protec-
tor S application (Me = 36.15; IQR = 2.85), p < 0.001. A sta-
tistically significant difference compared to the baseline meas-
urement was also recorded when it comes to the MHCOMP
material after the MI Varnish™ application (p < 0.001) and af-
ter the F protector S application (p < 0.001). Differences were
noted in the microhardness of the RM GIC material after the
MI Varnish™ application (p < 0.001), as well as after the F
protector S application (p < 0.001).

The microhardness of HV GIC, MHCOMP, and RM
GIC was statistically significantly different in baseline
measurement (Me = 24.75; IQR = 0.82), in comparison to

ii,-- (& W |[

= e

Fig. 4 — Mitutoyo SJ-310 profilometer.
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the measurement after MI Varnish™ (Me = 43.00;
IQR =3.35) or F protector S application (Me = 52.5;
IQR =1.93), p < 0.001. The results are shown in Figure 5.
The roughness of HV GIC material is statistically sig-
nificantly different when comparing baseline measurement
(Me =0.26; IQR = 0.03) to the measurement performed after
MI Varnish™ (Me = 1.13; IQR = 0.11) or F protector S ap-
plication (Me = 0.91; IQR = 0.16), p < 0.001. A statistically
significant difference was also noted concerning the
MHCOMP material (p < 0.001). The roughness of this mate-
rial was lowest in the baseline measurement (Me = 0.80;
IQR = 0.10), statistically significantly higher after MI Var-
nish™ (Me = 1.23; IQR = 0.12) or F protector S application
(Me = 1.22; IQR = 0.13), p < 0.001. Differences were noted
in the roughness of the RM GIC material after M1 VVarnish™

-
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(Me = 0.33; IQR = 0.08) and F protector S application
(Me =1.07; IQR = 0.16), p < 0.001.

The roughness of all materials was statistically signifi-
cantly different in baseline measurement (Me = 0.33;
IQR =0.08) compared to measurement after Ml Varnish™
application (Me = 1.24; IQR = 0.12), and after F protector S
application (Me = 1.07; IQR = 0.16), p < 0.001. The results
are shown in Figure 6.

Discussion

In this study, we observed that the addition of MI Var-
nish™ and fluoride varnish leads to differences in the micro-
hardness and roughness of the restoration materials. Similar
findings are found in previous studies, examining different

. M Baseline

B M1 Varnish

B Fluor protector 5

RM GICs

Fig. 5 — Microhardness of the high-viscosity (HV) glass ionomeric cement (GIC) Fuji
IX GP®, micro-hybrid composite (MHCOMP) Te-Econom Plus® and resin-modified
(RM) GIC Fuji 1l LC®. Baseline measurement compared to measurement after
application of MI Varnish™ or Fluor (F) protector S (***p < 0.001).

Results are shown as median and interquartile range. Wilcoxon test was applied.

18 EIll

14

-

Surface Roughness- Ra (um)

HV GICs

1,2

08

0,6

04

0.2 .
o 4

MHCOMP

- M Bazeline

W Ml Varnish

B Fluor protector

RM GICs

Fig. 6 — The roughness of the HV GIC Fuji IX GP®, MHCOMP Te-Econom Plus®,
and RM GIC Fuji Il LC®. Baseline measurement compared to measurement after
application of MI Varnish” or F protector S (***p < 0.001).

Results are shown as median and interquartile range. Wilcoxon test was applied.
For abbreviations, see Figure 5.
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dental varnishes *°. HV GICs are materials composed of flu-
or aluminosilicate glass and polyacrylic acid. These types of
cement have a higher powder-to-liquid ratio, specifically a
higher proportion of polyacrylic acid to the powder. As a re-
sult, they exhibit greater resistance compared to standard
glass ionomers . Both HV and RM types of GIC have a dis-
advantage when it comes to their dissolution in an acid-base
environment 7. This means that these types of cement may
experience degradation or erosion when exposed to acidic or
alkaline conditions, which can affect their longevity and ef-
fectiveness as dental restorative materials. GIC restorations
are biocompatible with dental structures and act as a fluoride
ion reservoir, aiding in the remineralization process. The ad-
dition of CPP-ACP varnish over glass ionomer restorations
enhances their effectiveness in preventing caries. Studies
have demonstrated the efficacy of applying MI Varnish™,
which contains 5% sodium fluoride or CPP-ACP, to dam-
aged enamel surfaces. This application increases the release
of calcium, fluoride, and phosphate ions onto the tooth sur-
face, promoting remineralization 8. Fluoride protector 0.7%
is a highly soluble solution that facilitates the formation of
fluoride deposits, aiding in the remineralization of the tooth
surface by incorporating fluoride ions into the crystal lat-
tice °. In this study, we observed that the addition of Ml
Varnish™ and fluoride varnish led to a decrease in the mi-
crohardness of HV GIC. Similar findings regarding the re-
duction in microhardness of HV GIC after the application of
fluoride varnishes and the addition of CPP-ACP have been
reported in previous literature 2. Potential adverse effects of
dental varnish application might be material dependent %, as
in our study. Conversely, some studies have indicated that
fluoride, calcium, and phosphate ions can increase the mi-
crohardness of RM GIC 2. F protector S varnish, containing
1.5% ammonium fluoride, ethanol, and water, has a greater
impact on the microhardness of RM GIC compared to Ml
Varnish™., After the evaporation of the alcoholic component,
the concentration of fluoride on the treated surface is approx-
imately ten times higher 2. The formation of a fluorapatite
compound, which is more resistant to dissolution than hy-
droxyapatite, is one possible explanation for the increase in
microhardness observed in the treated material. Te-Econom
Plus® composite contains bisphenol A-glycidyl methacrylate
(Bis-GMA), urethane dimethacrylate, and triethylene glycol
dimethacrylate (TEGDMA), which makes it an aesthetically

pleasing and mechanically robust restorative material. In this
study, we observed a significant increase in microhardness
with the application of F protector S varnish and a slight in-
crease with MI Varnish™. Previous literature has reported a
decrease in microhardness when using pH-modifying com-
pounds 22. However, our study utilized different topical var-
nishes, which may yield varying effects on the material 2.
Some studies have shown an increase in microhardness after
the application of fluoride-based varnishes #. Additionally, it
is worth considering that the surface polishing of the compo-
site samples involved partial coverage with paraffin used for
insulation, which could contribute to the observed increase in
microhardness %, This is a potential caveat of the study.

After treatment, the roughness of all samples showed an
increase #. The MI Varnish™, due to its density, required
physical removal from the sample. Even after drying with a
duster, the remaining residue had to be carefully dried with
cotton balls to ensure accurate profilometer measurements,
similar to previous studies 8. While increased roughness is
an undesirable characteristic that facilitates the adhesion of
food and bacteria to the material surface, the benefits of fluo-
ride and calcium outweigh this concern, especially for pa-
tients at risk of caries 2.

The surface microhardness of restorative dental materi-
al increases after fluoride varnish application. Although an
increase in the surface roughness of restorative dental mate-
rial is an undesirable effect of this varnish application, the
formation of fluorapatite and remineralization of demineral-
ized enamel outweigh this risk.

The limitation of this study is that the use of paraffin as
an insulator should be quantified in the following research on
the microhardness of the materials. Furthermore, the lack of
use of thermocycling could be a caveat, and hence direct ex-
trapolation of these results in a clinical setting is not possible.

Conclusion

This study provides evidence that varnishes such as F
protector S and MI Varnish™ can affect the microhardness
and roughness of restorative materials. Despite the limita-
tions of the study, which is reflected in the use of paraffin as
an insulator, these findings highlight the importance of con-
sidering material compatibility when selecting varnishes for
different types of dental restorative materials.
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Abstract

Background/Aim. The field of lung ultrasonography (US)
is a fast-developing one, and it provides the medical com-
munity with numerous new diagnostic opportunities. The
aim of this study was to examine the etiology of dyspnea on
admission and assess the stage of heart failure (HF) accord-
ing to the US examination of the heart and lungs. Methods.
The cross-sectional study included a total of 110 patients
treated for the symptoms of dyspnea. The study included all
patients treated for any heart or pulmonary condition, as well
as patients who reported the first episode of dyspnea with-
out any previous illness. The most important diagnostic sign
in the US of the lungs in patients with HF was the appear-
ance of B-lines or “comets” (ultrasound artifacts reminiscent
of comet tails), which indicate the accumulation of fluid in
the interstitium of the lungs. Results. The mean number of
registered “comets” in the total number of patients was
14.2 = 7.4 (minimum 2, maximum 30). The mean number of
“comets” among patients with HF was 18.8 £ 5.9. The mean
number of “comets” among patients without HF was 8.0 £
37 (p < 0.001). Multivariate linear regression analyses
showed the association between the number of “comets”
and HF (p < 0.001). Conclusion. As the assessment of pre-
sent “comets” in pulmonary US examination is safe and
non-invasive, it can easily be integrated into the daily clinical
practice because it has been shown that the number of pul-
monary “comets” is significantly higher in patients with HF
compared to those with dyspnea of other etiologies.

Key words:
diagnosis, differential; dyspnea; heart failure;
pulmonary edema; ultrasonography.

Apstrakt

Uvod/Cilj. Polje primene ultrazvuka (UZ) kod pregleda
pluéa se brzo razvija i pruza medicinskoj zajednici
mnogobrojne nove dijagnosticke moguénosti. Cilj rada
bio je da se na osnovu UZ pregleda srca i pluca ispita
etiologija dispneje pri prijemu bolesnika i proceni stepen
slabosti srca (SS). Metode. Studijom preseka obuhvaéeno
je ukupno 110 bolesnika lecenih zbog dispneje.
Obuhvaceni su svi bolesnici le¢eni zbog bilo koje sr¢ane
ili pluéne bolesti, kao i bolesnici koji su prijavili prvu
epizodu dispneje bez bilo kakvog prethodnog oboljenja.
Najvazniji dijagnosticki znak na nalazu UZ pluéa kod
bolesnika sa SS bila je pojava B linija ili ,,kometa”
(artefakti koji podsecaju na repove kometa), koje ukazuju
na nakupljanje te¢nosti u intersticijumu pluca. Rezultati.
Srednji broj registrovanih ,,kometa” kod ukupnog broja
bolesnika bio je 14,2 = 7,4 (minimum 2, maksimum 30).
Strednji broj ,,kometa” kod bolesnika sa SS bio je 18,8 +
5,9. Srednji broj ,,kometa” kod bolesnika bez SS bio je
8,0 £ 3,7 (p < 0,001). Multivarijantna linearna regresiona
analiza pokazala je povezanost izmedu broja ,,kometa” i
postojanja SS (p < 0,001). Zakljucak. S obzirom na to da
je procena prisustva ,kometa” tokom UZ pregleda pluca
bezbedna i neinvazivna, lako se moze integrisati u
svakodnevnu klini¢cku praksu, jer je pokazano da je broj
pluénih , kometa” bio znacajno veéi kod bolesnika sa SS u
odnosu na bolesnike kod kojih je dispneja bila druge
etiologije.

Kljucne reci:
dijagnoza, diferencijalna; dispneja; srce, insuficijencija;
pluca, edem; ultrasonografija.
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Introduction

With the constant demographic changes and the in-
crease in the population age, there is a constant increase in
the prevalence of heart failure (HF) in the general popula-
tion, as noticed more than two decades ago *. The timely and
correct diagnosis is of high importance for the clinicians 2.
The most commonly used methods for the assessment of the
existence of HF are echocardiography and the measurements
of the natriuretic peptide (NP) 3, which is a plasma biomarker
of cardiac stress and HF 4. Contrary to the traditional beliefs
that the lungs are not suitable for the ultrasound (US) exami-
nation, the area of lung US is fast developing, and it provides
the medical community with numerous new diagnostic op-
portunities 5. Specifically, since the relationship between the
alveolar interstitial syndrome and the US finding of lung
“comets” (ULCs) (the so-called anterior B-lines) was de-
scribed, lung US has become increasingly common. The
“comets” are multiple and bilateral comet tail-like artifacts
that indicate the presence of reduced air content in the
lungs . Lung US can also be used for monitoring the pro-
gress of illness or recovery among patients with acute HF,
especially monitoring decongestion, as it is non-invasive and
can be used bedside. It provides the lower necessity for re-
peated chest X-rays and exposure of patients to radiation. It
can also be useful in the assessment of the prognosis of HF
among patients, as their persistence is associated with a
higher likelihood of readmission in the first six months after
the initial hospitalization ©.

The aim of this study was to examine the etiology of
dyspnea on admission and assess the stage of HF based on
the findings of the US examination of the heart and lungs.

Methods

The cross-sectional study included a total of 110 pa-
tients treated for the symptoms of dyspnea. The study proto-
col was approved by the Ethics Committee of the Military
Medical Academy in Belgrade (February 1, 2017). The study
included all patients treated for any heart or pulmonary con-
dition, as well as patients who reported the first episode of
dyspnea without any previous illness. On admission, all pa-
tients went through a US examination of the lungs using the
standard cardiological probe with a frequency of 2.5-3.5
MHz. Patients were either lying on the bed or sitting during
the examination. The frontal and lateral thoracic walls be-
tween the second and fourth intercostal areas on the left from
the parasternal line and between the second and the fifth in-
tercostal areas on the right, all the way to the middle axillary
line, with a total of 28 spots of examination, were examined.
In all of them, we looked for the pulmonary “comets” that
appear as a consequence of the increased interstitial fluid in
the lungs. During the US examination of the heart, the fol-
lowing parameters were also examined: left ventricular end-
diastolic volume, left ventricular end-systolic volume, left
atrium volume, ejection fraction (EF), left ventricle (LV) di-
astolic function, the systolic pressure in the right ventricle,
the ratio of transmitral flow velocity (E) to early diastolic mi-
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tral annulus velocity (E’) (E/E’). E/E’s relationship was de-
termined using the tissue Doppler US. EF was determined
using the modified Simpson method in two planes. LV dias-
tolic function was examined using the blood flow over the
mitral valve and through the pulmonary veins. The positive
or pathological finding is defined as the bilateral existence of
“comets” in all the anterolateral areas or lateral areas. The to-
tal score is calculated as the number of observed *“comets”
and reflects the grade of the pulmonary stasis 5. At the initia-
tion of the treatment and on discharge, patients’ weight was
measured, and chest X-ray imaging was done. On admission,
patients’ brain natriuretic peptide (BNP) level was examined
as well. The additional data were taken from patient history,
including age, gender, and presence of any risk factor for HF
(high blood pressure, atrial fibrillation, diabetes mellitus,
prior myocardial infarction, hyperlipidemia, chronic cardio-
myopathy).

Statistical analyses were done using the methods of
analytical and descriptive statistics. The correlation was ex-
amined using the Spearman correlation. The univariate linear
regression model was used to examine the association be-
tween the examined variables and the number of “comets”.
According to the New York Heart Association (NYHA) clas-
sification, if the specific symptoms of HF, such as the exist-
ence of heart murmurs, edema on the extremities, and disten-
sion of neck veins, were present, chest X-ray characteristics
and BNP were excluded from analysis due to co-linearity
with HF. All variables that were shown to be significant
were entered into the multivariate linear regression model
with a number of “comets” as an outcome variable. For the
determination of diagnostic accuracy of the number of “com-
ets” for the HF as an outcome, we examined the sensitivity,
specificity, and total area under the receiver operating char-
acteristic (ROC) curve (AUC-ROC). Statistical processing
and analysis were done in the SPSS version 22.0.

Results

The average age of the participants was 68.3 £ 15.5
years, and just over half (n = 58; 52.7%) of them were fe-
males.

The number of ULCs in patients with and without HF is
presented in Figure 1. The mean number of registered ULCs
among the total number of patients was 14.2 + 7.4 (minimum
2, maximum 30). The mean number of ULCs among patients
with HF was 18.8 £ 5.9. The mean number of ULCs among
patients without HF was 8.0 + 3.7 (p < 0.001).

Patients with confirmed HF had a significantly higher
number of registered ULCs than patients who had symptoms
of dyspnea but without confirmed HF.

The mean value of the number of ULCs in patients with
normal X-ray findings was 7.5 + 3.4, while the average
number of ULCs in patients with pulmonary stasis found on
X-ray imaging was significantly higher (18.0 £ 6.3). The av-
erage number of ULCs in patients with and without pulmo-
nary stasis is presented in Figure 2.

In our study, we observed a significant difference in the
total number of ULCs according to NYHA classification (p <
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0.001). Patients who belonged to a higher NYHA class had a
significantly higher number of registered ULCs on US exam-
ination of the lungs. Differences in the number of ULCs be-
tween patients belonging to different NYHA classes are

shown in Figure 3.

There was a significant negative correlation between EF
and the number of ULCs (r = -0.80, p < 0.001). Patients who
had a lower EF had a significantly higher number of regis-
tered ULCs. The correlation between EF and the number of
ULCs is presented in Figure 4.
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We found a significant positive correlation between the
number of ULCs and the BNP level (r = 0.79, p < 0.001); re-
sults are shown in Figure 5.

Patients who had high BNP values [median 3,912.5
pg/mL (minimum 28 pg/mL, maximum > 35,000 pg/mL);
reference range < 100 pg/mL] had a significantly higher
number of registered ULCs during the US examination of the
lungs.

The total AUC-ROC for BNP was 96.9% (95% confi-
dence interval: 91.8-99.3; p < 0.001) with BNP cut-off value
at 3,805 pg/mL with high specificity (100%) and sensitivity
(87.3%).

The number of ULCs had both high specificity (89.4%)
and sensitivity (84.1%) for determining the HF; the optimal
cut-off value for the number of ULCs for the determination
of HF was 11. The AUC-ROC was 93.9% (95% confidence
interval: 87.6-97.6, p < 0.001). The ROC curve for ULCs is
presented in Figure 6.

Discussion

Lung US enables relatively quick and easy differentia-
tion of various lung diseases, much more reliable than radi-
ography. In addition, the examination is inexpensive and can
be done next to the sick bed with a portable apparatus and
repeated countless times. During the examination, the patient
was spared from the application of contrast that potentially
leads to kidney damage, from ionizing radiation, and from
transport to distant parts of the hospital for multi-sliced com-
puted tomography. Despite all the above advantages, US di-
agnostics of lung disease is still insufficiently applied, except
in the diagnosis of pleural effusion. One of the possible rea-
sons is the necessary training of doctors that lasts for months
because the diagnosis depends on the quality of the image,
which strongly depends on the experience of the person per-
forming the imaging 7. In patients with HF, fluid accumu-
lates in the lungs, and the most characteristic sign on a US
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examination of the lungs is the appearance of B-lines. These
are long, vertical, hyperechoic lines that have the shape of a
comet with a tail. They extend from the pleura to the inside
of the lungs and move synchronously with respiration, can-
celing the physiological A-lines, intense and bright lines par-
allel to the pleura, which indicate the normal structure of the
lungs & °. B-lines are the result of fluid accumulation in the
interstitium, i.e., interlobular septa. They correspond to
Kerley’s B-lines on lung radiography in HF, i.e., horizontal
lines on the periphery of the lungs, which also represent fluid
accumulation in the interstitium. Ever since it was shown
that recognition of multiple “comets” has high sensitivity and
high specificity as a technique for evaluation of the degree of
pulmonary congestion in patients with HF, the use of US as a
non-invasive diagnostic tool has been established % 1%,

There were significant differences in the number of
ULCs on the US examination of heart and lung between pa-
tients with and without HF, with and without signs of pul-
monary stasis on X-ray, in patients in different NYHA clas-
ses. We also found a significant negative correlation between
EF and the number of ULCs. ULCs were previously shown
to be markers of pulmonary congestion in patients with HF,
and our results confirm the possibility of their use for diag-
nostic information in patients coming to the emergency de-
partment with the symptoms of dyspnea 2. As there were
significant differences in the number of ULCs according to
NYHA classes, our results indicate that the ULCs may be
used not only to check for the presence of HF but also as a
tool to assess the grade of HF, which is also shown in previ-
ous studies 2.

We also examined the correlation between the com-
monly used parameter for the prediction of HF, BNP levels,
and the number of ULCs, as well as its diagnostic accuracy,
in order to compare the possibilities for the use of pulmonary
US instead of the use of the BNP.

The measurement of the levels of BNP is used as a
screening method for numerous heart diseases and common-
ly for assessing the progression of HF 314, The BNP levels
were excluded from our final multivariate linear regression
model, as there was high co-linearity with the HF, indicating
a significant association between the two variables. That is in
line with the results from the previous studies . In our
study, the total diagnostic accuracy of the number of ULCs
and BNP in the prediction of HF was comparable, as the total
AUC-ROC was 0.939 for the number of ULCs and 0.969 for
the BNP, with BNP cut-off value at 3,805 pg/mL having the
specificity of 100%. The high sensitivity of BNP (87.3 %) is
in line with previous results 5, but we have also found the
high specificity (100.0%), which was not reported in the In-
dian study 5, and the use of BNP is still a matter of disa-
greement 16,

Since the diagnostic accuracy of the BNP and of the
ULCs appears to be comparable, there is a pronounced im-
portance of the use of the pulmonary US assessments, espe-
cially in resource-limited settings, like low, or middle-

income countries or even rural areas in developing countries
in which there may not be all biochemical and molecular
markers readily available. Furthermore, in some instances,
the BNP seems unreliable or requires careful interpretation.
These cases include racial differences, gender differences,
the differences between people with different body mass in-
dex, the association of BNP levels with renal diseases, or
heart diseases such as arrhythmias *'.

The study showed that when the cut-off was set at 11
ULCs, the sensitivity and specificity for the prediction of
the existence of HF were 84.1% and 89.4%, respectively.
That is significantly higher from, for instance, the sensitivi-
ty and specificity of Papanicolao smear for the detection of
cervical cancer 8. As the assessment of ULCs is safe and
non-invasive, it can easily be integrated into daily clinical
practice. Some clinicians argued that the approach we ex-
amined, using the 28 different spots for the examination of
ULCs, is time-consuming and difficult for the examiner
and examinee. Therefore, the new method, which is simpli-
fied and based on the seven zones compared to the previous
28 zones, was developed and was shown to correlate with
diastolic functional parameters of the LV, the level of mi-
tral regurgitation, NYHA functional classification, radio-
logic score, and N-terminal prohormone brain NP, all
showing that this method is reliable, along with being rapid
and non-invasive 1°. One study conducted in India also ex-
amined the sensitivity and specificity of the ULC assess-
ment in the diagnosis of HF and found even higher results
for both sensitivity (91%) and specificity (100%) °. How-
ever, the cut-off presented in the aforementioned study was
13-15 ULCs, while in our study, we used the stricter cut-
off of 11 and also presented significant results regarding
specificity and sensitivity.

Still, there are no developed protocols for the assess-
ment of the quantity of pulmonary edema using the US .
One of the developed approaches is the so-called “28-sector”
approach, which shows a linear correlation with the radiolog-
ic lung water score 1 1% 20, That practically means that the
number of identified ULCs is correlated with the extravascu-
lar lung water examined by the X-ray or even invasive ther-
modilution methods.

All these findings lead to the examination of the possi-
bility of using ULCs as a tool for diagnosis and monitoring
the degree of HF for the differential diagnosis of cardiac
from non-cardiac dyspnea °.

Conclusion

The number of ULCs is significantly higher in patients
with HF than in those with dyspnea of other etiologies. The
number of ULCs shows a significant correlation with the
clinical picture, lung radiography, NYHA class, BNP, and
parameters of systolic and diastolic function of the heart. As
the assessment of ULCs is safe and non-invasive, it can easi-
ly be integrated into daily clinical practice.
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Abstract

Introduction. Kounis syndrome is a simultaneous mani-
festation of acute coronary syndrome and conditions asso-
ciated with mast cell activation, such as allergies or ana-
phylactic reactions. We present early stent thrombosis in a
female with an atopic constitution without previous ather-
osclerosis of coronary arteries. Case report. A 50-year-old
woman with typical anginal pain was admitted to the Clin-
ic for Cardiology, University Clinical Center Nis. A few
hours earlier, she had passed by a linden tree in bloom.
She immediately felt chest pain, paresthesia and numbness
in her left arm throat tightness, heaviness of the tongue,
and swelling of the lips. The symptoms disappeared for 60
min after taking 10 mg of loratadine, but then they re-
curred. On the electrocardiographic (ECG) findings, 30
minutes after admission, ST elevation was seen in leads
D2, D3, aVF, and V6. She underwent an emergency per-
cutaneous coronary intervention procedure. Occlusive
thrombosis was seen in the ostium of the left anterior de-
scending (LAD) coronary artery. A sirolimus-coated stent
was placed and thrombolysis in myocardial infarction

Apstrakt

Uvod. Kunisov sindrom je istovremena manifestacija
akutnog koronarnog sindroma i stanja udruzenih sa
aktivacijom mastocita, kao $to su alergija i anafilakticka
reakcija. Prikazujemo slucaj rane tromboze stenta kod Zene
sa atopijskom konstitucijom, bez prethodnog postojanja
aterosklerotskih lezija. Prikaz bolesnika. Pedesetogodisnja
zena sa tipicnim anginoznim bolom primljena je na Kliniku
za kardiologiju Univerzitetskog klinickog centra u Nisu.
Nekoliko sati ranije, ona je prosla pored drveta lipe u
cvetanju. Odmah je osetila bol u grudima, parestezije i
utrnulost leve ruke, stezanje u grlu, otezan jezik i otok
usana. Tegobe su prestale tokom 60 min nakon uzimanja 10
mg loratadina, ali su se ponovo javile. Na
elektrokardiografskom (EKG) nalazu, 30 min nakon

(TIMI) 3 flow was obtained. A few hours after the inter-
vention, the patient reported a new onset of chest pain
followed by ventricular fibrillation (VF), DC shock, and
the occurrence of new ST-segment elevation in aVR and
V1-V3 on the ECG. Repeated angiography showed acute
in-stent thrombotic occlusion. Balloon angioplasty was
performed, which restored TIMI 3 flow in LAD coronary
artery. Anticoagulant and corticosteroid therapy was ad-
ministered. Three days after the intervention, optical co-
herence tomography imaging was performed, which
showed good stent expansion and apposition, without ath-
erosclerosis and thrombosis. Conclusion. Coronaty angi-
ography proved type I Kounis syndrome after exposute to
an allergen, and type III Kounis syndrome developed
shortly after stent placement when acute in-stent throm-
bosis occurred. Newly described causes of acute and sub-
acute stent thrombosis in type III Kounis syndrome ate
stent-associated hypersensitivity reactions.

Key words:
angioplasty, balloon; coronary angiography; coronary
disease; hypersensitivity; kounis syndrome.

prijema, videna je ST elevacija u odvodima D2, D3, aVF i
V6. Uradena joj je perkutana koronarna intervencija.
Angiogram je pokazao okluzivnu trombozu ostijalnog dela
prednje silazne grane leve (kft anterior descending — 1LAD)
koronarne arterije. Plasiran je sirolimusom oblozen stent i
postignut thrombolysis in acute myocardial infarction — TIMI 3
protok. Nekoliko sati nakon intervencije, bolesnica je
prijavila da ponovo oseca bol u grudima, $to je bilo praceno
ventrikularnom fibrilacijom (VF), DC sokom i pojavom
clevacije ST segmenta u aVR i V1-V3 na EKG-u.
Ponovljena angiografija je pokazala akutnu /n-stent
trombozu sa okluzijom. Uradena je balon angioplastika
kojom je obnovljen TIMI 3 protok u LAD koronarnoj
arteriji. Primenjena je antikoagulantna i kortikosteroidna
terapija. Tri dana nakon intervencije, uradena je opticka
koherentna tomografija, koja je pokazala dobru ekspanziju
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stenta i apoziciju, bez ateroskleroze i tromboze. ZakljuCak.
Koronarografijom je dokazan tip I Kunisovog sindroma
nakon ekspozicije alergenu i tip III Kunisovog sindroma
ubrzo nakon postavljanja stenta, kada je nastala akutna in-
stent tromboza. Novoopisani uzroci akutne i subakutne
tromboze stenta kod Kunisovog sindroma tipa III su

hipersenzitivne reakcije povezane sa stentom.

Kljucne reci:

angioplastika, translumenska; angiografija koronarnih
arterija; koronarna bolest; hipersenzibilnost; kunisov
sindrom.

Introduction

Kounis syndrome is a simultaneous manifestation of
acute coronary syndrome with conditions associated with
mast cell activation, such as allergies or
anaphylactic/anaphylactoid reactions 2. There are three
types of Kounis syndrome. Type | represents allergic
vasospasm of coronary arteries due to a release of
proinflammatory mediators in patients with previously
healthy coronary arteries. Type Il develops when an allergic
reaction occurs at the site of already present plaque in
coronary arteries. Type Il represents thrombotic reocclusion
of epicardial coronary arteries at the site of previously
treated coronary lesions. The occlusive thrombus is
infiltrated by eosinophils and/or mast cells *®. As Kounis
syndrome is a combination of allergic and coronary-ischemic
reactions, the pathogenesis, treatment, and prognosis of this
syndrome are still unknown.

Case report

A 50-year-old Caucasian female patient presented to the
cardiology department with typical anginal pain. A few
hours earlier, she passed by a linden tree in bloom and im-
mediately after felt chest pain, paresthesia and numbness in
her left hand, throat tightness, heaviness of the tongue, and
swelling of the lips. These symptoms disappeared for an hour
after taking 10 mg of loratadine orally. She had a 12-year
history of arterial hypertension (took ramipril 5 mg and
nebivolol 5 mg once a day), long-term bronchial asthma
(took vilanterol/fluticasonefluorate when needed), and aller-
gic rhinitis (at that time without therapy). Following admis-
sion, she had an arterial blood pressure of 126/94 mm Hg, a
heart rate of 69 beats/min, and an oxygen saturation of 99%.
On admission, laboratory tests showed the following results:
white blood cells (5.0 x 10%/uL), neutrophils (67.4%), eosin-
ophiles (12.8%), lactate dehydrogenase [483 U/L, reference

range (RR) 0-450], C-reactive protein (1.4 mg/L, RR 0-5),
creatine phosphokinase (344 U/L, RR 0-195), alanine ami-
notransferase (21 U/L, RR 10-42), aspartate aminotransfer-
ase (66 U/L, RR 10-37), troponin | (1.3 ng/mL, RR 0-0.4).
Platelet count, kidney and liver function, as well as lipase
and coagulation tests, were all within normal limits. Labora-
tory immunology testing results for the most common aller-
gens were the following: IgE 665 IU/mL (normal val-
ue <100 IU/mL); food allergy panel F1, F2, F4, F9, F13,
F14 < 0.10 kU/L, FP7 0; inhalant allergy panel 8 (D1, EL1,
E5) was 2 kKU/L (normal value < 0.10 kU/L).

On admission, 12-lead electrocardiographic (ECG)
findings showed sinus rhythm, initially only with ST-
segment depression in lead V1. Initial therapy included ace-
tylsalicylic acid 300 mg, atorvastatin 40 mg, and
methylprednisolone 40 mg. After 30 min, ECG showed con-
cave ST-segment elevation in D2, D3, and aVF leads and ST
elevation of 1 mm in lead V6. The echocardiographic exami-
nation showed reduced left ventricle ejection fraction (35%),
remodeled left ventricle with dyskinesia of the apical seg-
ments of the inferior wall and septum. She was given a ti-
cagrelor loading dose of 180 mg and 80 mg of low molecular
weight heparin subcutaneously (sc) and underwent an emer-
gency percutaneous coronary intervention procedure. A cor-
onary angiogram showed occlusive thrombosis in the ostium
of the left anterior descending (LAD) artery with no other
changes in coronary arteries (Figure 1A and B). The lesion
was treated by placing Ultimaster™ Tansei™ coronary stent
3.0 x 12 mm. The final angiogram showed thrombolysis in
acute myocardial infarction (TIMI) 3 flow. We performed
multiplate analysis as a standard for all patients, and the re-
sult showed adequate response to acetylsalicylic acid and ti-
cagrelor. A few hours following the intervention, the patient
reported a new onset of chest pain followed by ECG signs of
ST-segment elevation in aVR, V1-V3 leads. Another coro-
nary angiography was performed and showed an acute in-
stent occlusion with a thrombotic mass followed by a small

A) IS

Fig. 1 A) and B) — Angiography following admission —
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Fig. 2 — Angiography after repeated ST-segment elevation: A) in-stent thrombosis.
Optical coherence tomography after second percutaneous coronary intervention procedure:
B) optimal stent expansion and apposition; C) no residual stenosis; D) no stent fracture.

thrombus in the left circumflex artery (Figure 2A). Balloon
angioplasty was done, which restored TIMI 3 flow in the
LAD artery. Anticoagulant and corticosteroid therapy was
administered (enoxaparin 60 mg/12 hrs s.c., dexamethasone
4 mg/24 hrs i.v.) beside atorvastatin 80 mg and dual an-
tiplatelet therapy for seven days. Due to the simultaneous on-
set of the symptoms of allergic reaction and acute myocardi-
al infarction, as well as acute stent thrombosis, intravascular
imaging was performed. Three days following the interven-
tion, optical coherence tomography (OCT) imaging showed
fully structurally preserved arterial walls without any signs
of atherosclerosis, no signs of restenosis, adequate stent ex-
pansion, and good apposition. An organized thrombus was
present, occupying up to 10% of the artery lumen (Figure
2B-D).

At hospital discharge, our patient received acetylsalicyl-
ic acid 100 mg, ticagrelor 90 mg twice daily, atorvastatin
40 mg, zofenopril 15 mg, spironolactone 25 mg, and nebivo-
lol 1.25 mg.

Prior to submitting this case report to the journal, the
patient gave written informed consent.

Discussion

Kounis syndrome is not a rare disease; the incidence is
approximately 0.1%, but it is most often left undiagnosed.
It affects all ages, races, and both genders and could be
fatal 7.

There are three types of Kounis syndrome based on the
cause of cardiogenic involvement. Type | represents an al-
lergic vasospasm of coronary arteries due to a release of pro-
inflammatory mediators in patients with previously healthy
coronary arteries, leading only to endothelial dysfunction.
Manifestations of this variant start from transitory coronary
artery spasm without a significant increase in cardiac bi-
omarkers to the development of acute myocardial infarction
with clear ECG changes, wall motion abnormalities, and a
rise in cardiac biomarkers. This type is considered to be one
of the causes of myocardial infarction without occlusion of
the coronary artery - MINOCA. Type Il develops when an
allergic reaction occurs at the site of already present plaque
in coronary arteries. The release of proinflammatory media-
tors from mastocytes, eosinophils, and basophils leads to
vasospasm, destabilization, erosion, and rupture of athero-
sclerotic plaque with the development of acute myocardial
infarction. Type Il represents thrombotic reocclusion of pre-
viously treated coronary lesions (stent thrombosis or throm-
bosis after percutaneous balloon angioplasty - POBA) -5,

For the diagnosis of Kounis syndrome, there are no
specific criteria. Its presentation could vary from cardiac
arrhythmias to sudden cardiac death with different ECG and
laboratory changes ®.

In the diagnosis of Kounis syndrome, the first step is to
determine the history of allergy reactions, which we found in
our patient. The allergic reaction to the trigger is known in
25% of patients with this syndrome. We did find high levels
of IgE, but its role is not clearly elucidated in diagnosis.
Serum levels of histamine and tryptase could be helpful but
are released quickly after contact with the allergen and
quickly removed from the circulation (up to 90 min for
tryptase and even shorter for histamine). In 60% of all
patients with this syndrome, the troponin levels are elevated,
which was also the case with our patient °.

ECG changes on admission and echocardiography
findings do not correlate with the angiography showing a
thrombus at the ostium of LAD artery. The inferior and
lateral wall involvement could be related to coronary
vasospasm and/or coronary embolism and endothelial
dysfunction. Coronary arteries are not the direct target organ
of hypersensitivity, and it could be hypothesized that the
vasospasm might be secondary to the smooth muscle
contraction reflex caused by the irritation of the bronchial
epithelium by allergens, among other known mechanisms.
Presumably, the bronchial smooth muscle contraction reflex
induces the epithelium-derived inflammatory molecules
accumulation and could cause coronary vasospasm through
this pathway 1°.

Our paper describes early stent thrombosis in a female
patient with an atopic constitution without previous
atherosclerotic lesions of coronary arteries. Serologic
analyses showed high IgE levels for common inhalant
allergens, and the patient has a history of bronchial asthma.
Coronary angiography showed type | Kounis syndrome after
exposure to an allergen, and shortly after stent placement,
type 111 Kounis syndrome developed.

Local and systemic factors lead to early stent
thrombosis. Insufficient stent expansion, stent malposition,
and tortuosity of the vessel are the most common local
factors. Systemic factors include hypercoagulable conditions,
malignancy, and use of chemotherapeutics * . We
performed the OCT to ensure that local factors were not the
cause of early stent thrombosis.

Newly described causes of acute and subacute stent
thrombosis in type I11 Kounis syndrome are stent-associated
hypersensitivity reactions ' 2. Surface IgE receptors on sub-
types of platelets are thought to be associated with the initia-
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tion of stent thrombosis in reactions of hypersensitivity. The
platelets with 1gG receptors (FCyRII) and IgE receptors of
high and low affinity (FceRI and FCeRII) is responsible for
the activation of prothrombotic events cascade in reactions of
hypersensitivity. During this activation, platelets produce
proinflammatory (platelet-derived factor 4, platelet growth
factor, CD154), procoagulant (factor V, factor XI, plasmino-
gen activator inhibitor 1), adhesive (thrombospondin, fibrin-
ogen, p-selectin, Von Wilebrand factor), and chemotactic
(adenosine diphosphate, adenosine triphosphate, serotonin,
histamine, calcium, and magnesium ions) mediators which
propagate, enhance, and maintain the process of thrombus
formation. That leads to conformational changes in the GP
IIb/1l1a receptor and enables fibrinogen to attach platelets
and further aggregation %1314,

Our patient had stent thrombosis after the implantation
of Ultimaster™ Tansei™ stent (Terumo, Tokyo, Japan) with
cobalt-chromium structure and poly-(d,I-lactic) acid and
poly-(I-lactide-co-g-caprolactone) and sirolimus-impregnated
secondary coating. As studies have shown, sirolimus has an
inhibitory role in eosinophilic infiltration and histamine syn-
thesis; therefore, there is a small chance for the development
of hypersensitive reactions > 16, Ultimaster™ Tansei™ stent,
applied in this patient, has not been associated with reactions
of stent thrombosis up to now. A case of a female patient
with repetitive thrombosis was described by Jimba et al. ¥,
however, an adverse reaction was not as severe as was de-
scribed in our patient. Acute stent thrombosis associated with
hypersensitive reaction to the stent itself was described only
in a few papers > 8, A small number of reported cases can
be explained with unclear clinical presentation, atypically
manifested atopic reaction, demanding diagnostics that could
involve thrombus aspiration, pathohystological diagnostics,
and use of intravascular imaging. Yamaji et al. *° found a
significantly higher eosinophilic cell fraction in patients with
very late in-stent thrombosis (> 12 months after intervention)
compared to those with early (up to one month after inter-
vention) and late (1 to 12 months after intervention) in-stent
thrombosis. A probable cause of this finding is hypersensi-
tive vasculitis .

The etiology of stent thrombosis in our patient could be
a prolonged allergic reaction or hypersensitivity to stent
components.

Management of Kounis syndrome is complex, and we
do not have established recommendations. Two goals in the
treatment of Kounis syndrome are to dilate coronary arteries

and manage an allergic reaction. Therefore, patients with
Kounis syndrome are initially treated with steroids,
antihistamines, fluid resuscitation, epinephrine, oxygen, and
antithrombotics. Subsequently, in Kounis syndrome type II,
the standard therapy for acute coronary syndrome should be
given. Since the coronary vasospasm is dominant in young
and previously healthy patients, they should receive nitrates
and calcium-channel blockers. Beta-blockers should be
administrated very carefully in the acute phase since they can
interfere with the epinephrine and induce or aggravate the
spasm of coronary arteries by leaving alpha-adrenergic
receptors unblocked 2 22, Beta-blockers may even increase
the production and release of anaphylaxis mediators.
Furthermore, morphine, which is important in the treatment
of acute chest pain, should be avoided in Kounis syndrome
since it could induce histamine release and further aggravate
the allergic reaction. Paradoxically, epinephrine, which is
routinely used in anaphylaxis, may worsen coronary
vasospasm and aggravate ischemia, so active monitoring is
needed during its administration 2 24, After the acute phase,
standard therapy should be given. Our patient received a
beta-blocker at hospital discharge and standard therapy for
acute coronary syndrome, including the aldosterone receptor
antagonist for left ventricular dysfunction.

Conclusion

The factors involved in the propagation of the
hypersensitivity cascade in this patient were involved in the
development of acute stent thrombosis. What makes this
patient special compared to previously published cases is
the absence of atherosclerosis at the site of a culprit lesion.
OCT demonstrated only the presence of a thrombus but not
the underlying plaque. Analyzing the cases published so far
and taking into consideration all the circumstances in this
case, special attention should be paid to repeated occlusion
of the culprit artery in the further course of healthcare. Fear
of recurrence of thrombosis and occurrence of restenosis
with the existing association of atopy, inflammation, and
thrombosis is justified. The contributing factors are both
systemic hypersensitivity reaction and local effect of the
applied coronary stent, with the release of potential
allergens such as metal anions, products of polymer
decomposition, and drugs, all of which are the active
substances that could lead to the occurrence of very late in-
stent thrombosis.
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Infantile hemangioma of the upper eyelid in one very and two

extremely preterm infants

Infantilni hemangiom gornjeg kapka kod jednog veoma prevremeno i dva

ekstremno prevremeno rodena odojceta
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Abstract

Introduction. Infantile hemangiomas (IHs) are the most
common vascular tumors of infancy whose frequency in-
creases with decreasing gestational age. Although rare, pe-
riorbital IHs (PIHs) have a high complication rate, with a
substantial risk of impaired vision and aesthetic conse-
quences. Because they are considered high-risk TH, such
patients must be treated. In the available literature, there is
little information about the treatment of IHs in very and
extremely preterm newborns and infants. Case report. We
present three male infants (one very and two extremely
prematurely born) with PIHs involving the upper eyelid. In
all three cases, IHs were solitary but with different subtypes
according to soft-tissue depth (superficial, combined,
deep). No additional congenital anomalies were found in
any of these cases. An individualized approach to the man-
agement of each patient was applied. All infants were treat-
ed with oral administration of propranolol, with careful
monitoring for potential side effects of the drug and ad-
justment of treatment, following their eventual occurrence.
The introduction of oral propranolol was carried out in a
hospital setting, with a gradual increase of the drug dose
until the target dose was reached. Conclusion. In the case
of PIH, an ophthalmologist is an inevitable part of the
medical team. Very and extremely preterm infants are al-
ready under the supervision of an ophthalmologist due to
mandatory screening for retinopathy of prematurity; how-
ever, if they also have PIHs, monitoring must be particular-
ly detailed and long-lasting.

Key words:

drug therapy; eyelids; hemangioma; infant,
extremely premature; infant, premature;
propranolol.

Apstrakt

Uvod. Infantilni hemangiomi (IH) su najceséi vaskularni
tumori u periodu odojceta, ¢ija se ucestalost povecava sa
smanjenjem gestacijskog doba. Mada retki, periorbitalni IH
(PIH) imaju visoku ucestalost komplikacija, sa znacajnim
rizikom od oStecenja vida i estetskih posledica. Zbog toga
$to se smatraju visokorizicnim IH, takvi bolesnici moraju
biti leceni. U dostupnoj literaturi ima malo podataka o
terapiji IH kod novorodencadi i odojcadi rodene sa veoma
niskom i ekstremno niskom gestacijom. Prikaz bolesnika.
Prikazujemo troje odojcadi muskog pola (jedno rodeno
veoma prevremeno a dvoje ekstremno prevremeno) sa PTH
koji je zahvatio gornji kapak. U sva tri slucaja, IH su bili
pojedinacni, ali sa razli¢itim podtipovima prema dubini
zahvatanja mekog tkiva (povrsinski, kombinovani, duboki).
Nijedan od prikazanih bolesnika nije imao dodatne
kongenitalne anomalije. Za lecenje svakog bolesnika
primenjen je individualni pristup. Sva odojcad su le¢ena
oralnom primenom propranolola, uz pazljivo pracenje
mogucih neZeljenih efekata leka i1 prilagodavanje lecenja, u
skladu sa njihovom eventualnom pojavom. Uvodenje
propranolola per o5 sprovedeno je u bolnickim uslovima, sa
postepenim povecavanjem doze leka do postizanja ciljne
terapijske doze. Zaklju€ak. U slucaju PIH, oftalmolog je
neizostavni ¢lan medicinskog tima. Veoma nezrela i
ekstremno nezrela novorodencad su pod nadzorom
oftalmologa u sklopu obaveznog skrininga na retinopatiju,
ali, ukoliko imaju i PIH, nadzor mora biti posebno detaljan i
dugotrajan.

Kljucne reci:
le¢enje lekovima; kapak; hemangiom; novorodence,
prevremeno, ekstremno; novorodence, prevremeno;
propranolol.
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Introduction

Infantile hemangiomas (IHs) are the most common
vascular tumors of infancy, which occur in as many as 5%
of infants. They are benign vascular endothelial neoplasms
that usually appear during the first weeks of life and go on
to enter a proliferative phase, after which they show spon-
taneous regression — involution phase ®. During the prolif-
erative phase, which usually lasts from 6 to 12 months,
numerous complications can emerge. The clinical signifi-
cance of these complications is largely determined by the
localization and type of IH, but some characteristics of the
patient can also play an important role. We present three
clinical cases of very preterm [born from 28 to 32 gesta-
tional weeks (GW)] and extremely preterm (born with less
than 28 GW) infants with a solitary IH involving the upper
eyelid. Through these case reports, we would like to point
out the clinical characteristics and the approach to IHs of
this particular localization and this specific group of in-
fants.

Case report

All three presented infants were diagnosed, treated, and
followed up in a single regional tertiary-care university hos-
pital. Data on their prenatal history, birth, primary hospitali-
zation, and the appearance, characteristics, therapy, and fol-
low-up examinations of their IHs was retrospectively col-
lected from their medical records, as well as from a photo ar-
chives database.

In all three cases, IHs were solitary without any accom-
panying anomalies, which was confirmed by repeated, de-
tailed physical examinations, ultrasound of the brain and ab-
dominal organs, as well as echocardiography. The diagnosis
of IH, in all three cases, was established based on a typical
clinical finding, aided by a Doppler ultrasound examination
in the third patient shown.

The main perinatal data, IH characteristics, and therapy
in all three clinical cases are shown in Table 1.

Case 1

In this case, we present a very preterm male infant, born
at 30 GW with a birth weight of 1,570 g from a second spon-
taneously conceived pregnancy. He was born by an emergency
cesarean section due to an acute illness of the mother. The in-
fant suffered severe asphyxia at birth, requiring supplemental
oxygen and noninvasive respiratory support. He was treated
for several diseases associated with prematurity: respiratory
distress syndrome (RDS), neonatal jaundice, late-onset sepsis,
meningitis, and anemia of prematurity. Furthermore, regular
screening for retinopathy of prematurity (ROP) revealed stage
1 ROP, with no need for intervention, and with the regression
of changes on the retina at subsequent follow-ups.

At the postnatal age of 2 weeks, the infant developed an
IH on his left upper eyelid. It was flat, with bright red pap-
ules on an erythematous background. There were also vaso-
constriction patches and fine telangiectasias (Figure 1A).

During the next several weeks, the IH did not change in
size. It was still at the level of the surrounding skin with an
erythematous background, which was more pronounced
while telangiectasias became coarser. Based on the evolution
of the IH and its clinical appearance, it was classified as a
superficial IH with minimal or arrested growth (MAG) — IH-
MAG. At the age of 74 postnatal days, a nonselective beta-
blocker — propranolol, was introduced in the hospital setting,
accompanied by careful monitoring for potential adverse ef-
fects (AE) of the therapy. Propranolol was administered oral-
ly with a gradual increase of the dose to a therapeutic dose of
2 mg/kg divided into three equal daily doses. After reaching
the target dose of propranolol, the infant was monitored on
an outpatient basis, with the periodic dose adjustment of pro-
pranolol according to the infant’s weight gain. Slow and sub-
tle but progressive regression of IH was observed. At the
postnatal age of six months, IH-MAG was paler and flat with
no signs of ulceration (Figure 1B). On subsequent follow-up
exams, further regression was observed with the continued
propranolol therapy. No ophthalmological complications
have been noticed so far.

Table 1

Infants’ main perinatal data and clinical characteristics and therapy course of the upper eyelid infantile hemangiomas
Parameter Case 1 Case 2 Case 3
Gestation (GW) 30 2757 27 617
Birth weight (g) 1,570 1,010 1,150
Gender male male male
Single-twin-triplet single triplet twin
Mode of conception spontaneous IVF IVF
Postnatal age (days, months/CGW) 15 days/32 GW 2.5 months/38 GW 21 day/30 97 GW
at the time of IH onset
Type of IH superficial combined deep
Visual axis obstruction by the IH no yes yes
Postnatal (days) and CGW/CA) of 166 days/ 37 37 CGW
initiation of oral propranolol therapy 74 days/40 CGW 160 days/10 weeks CA 2n 82 days/ 39 ¥7 CGW
Complications of oral propranolol therapy none none apnea, hypoglycemia

GW - gestational weeks; IVF — in vitro fertilization, CGW - corrected gestational weeks; IH — infantile

hemangioma; CA — corrected age.

Zeravica M, et al. Vojnosanit Pregl 2023; 80(12): 1039-1044.
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Fig. 1 — Patient 1 with the infantile hemangioma (IH) with minimal or arrested growth (MAG) —
IH-MAG, on the left upper eyelid: A — at the postnatal age of 1 month, before propranolol therapy:
IH appears as flat, with bright red papules on an erythematous background. Vasoconstriction patches
and fine telangiectasias were also present; B — at the postnatal age of 6 months, after 3.5 months
of propranolol therapy: IH-MAG was paler and flat with no signs of ulceration.

Case 2

In the second case, we present an extremely preterm male
infant born at 27 ¥ GW with a birth weight of 1,010 g as the
second triplet from the first trigeminal pregnancy conceived
through in vitro fertilization (IVF). He was born by an emer-
gency cesarean section due to preterm contractions and the on-
set of spontaneous labor. The infant suffered severe asphyxia
at birth, demanding resuscitation, endotracheal surfactant, and
mechanical ventilation. He was treated for several prematurity-
related complications: RDS, bronchopulmonary dysplasia
(BPD), anemia of prematurity, late-onset sepsis, and intracra-
nial hemorrhage grade I. Moreover, he suffered from a severe
form of ROP treated with intravitreal application of vascular
endothelial growth factor antagonist (anti-VEGF).

After he was discharged, at the postnatal age of about 2.5
months, his parents noticed a solitary red elevated lesion locat-

ed on the right upper eyelid. At the postnatal age of 4.5
months, his IH was examined at our clinic for the first time
during regular follow-up of the infant’s neurodevelopment. At
that point, an ill-defined, oval purple mass in the inner corner
of the right upper eyelid was noted. The edge of the upper eye-
lid was deformed, and partial visual axis obstruction was evi-
dent (Figure 2). Since there were both superficial and deep
components, the IH was classified as a combined IH.
Considering the interference with the visual axis, the in-
fant was hospitalized in order to introduce oral propranolol
therapy. The dose was gradually increased, reaching the tar-
get dose of 2 mg/kg, divided into three daily doses. Thereaf-
ter, the infant was monitored on an outpatient basis, with the
periodic dose adjustment of propranolol. Very soon after the
introduction of propranolol, a significant reduction of the IH
was observed with complete regression after only 12 weeks
of therapy. At the postnatal age of nine months, propranolol

e ——

“;I'?'_,

Fig. 2 — Patient 2 with combined infantile hemangioma of the inner

corner of the right upper eyelid at the postnatal age of 4.5 months

(before propranolol therapy): oval purple mass in the inner corner
of the right upper eyelid was noted; the edge of the upper eyelid was

%demmwdﬁand@:ﬂnahﬂsu%axis obstruction was evident.
Zeravica M, et al. Vojnosanit Pregl 2023; 80(12): 1039—-1044.
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was gradually discontinued. On subsequent follow-up exams,
no IH rebound was noticed. Ophthalmological follow-up ex-
aminations did not show significant visual complications un-
til the age of 15 months.

Case 3

In the third case, we present a male extremely preterm
infant, the first-born twin conceived through IVF. He was
born at 27 5" GW by an emergency cesarean section due to
eclampsia of the mother, with a birth weight of 1,150 g. At
birth, the infant suffered severe asphyxia and RDS, demand-
ing surfactant therapy and respiratory support. In the further
course, besides late-onset sepsis and anemia of prematurity,
he showed prolonged supplement oxygen dependency due to
a severe form of BPD, treated with systemic corticosteroid
therapy. In addition, he was diagnosed with severe ROP de-
manding treatment (intravitreal application of anti-VEGF).

At that time, an IH of the right upper eyelid was already
present. It emerged at the postnatal age of 21 days in the
form of large light blue—purple swelling covering the entire
upper eyelid. Overlaying skin was intact, and fine telangiec-
tasias were present. The IH was classified as a deep IH, and a
decision on an active approach was made. Due to the previ-
ously mentioned complications of prematurity related to res-
piratory functions, systemic therapy of the IH with oral pro-
pranolol was postponed. In the meantime, the IH grew until
it completely obstructed the visual axis, which was accom-
panied by excessive tearing (Figure 3). At the age of 66
postnatal days, during the primary hospitalization, the infant
did not need supplemental oxygen and oral propranolol was
introduced, starting with a dose of 0.5 mg/kg. However, on
the second day of propranolol administration, apnea and hy-

LT

Fig. 3 — Patient 3 with deep infantile he

poglycemia occurred, and propranolol therapy was discon-
tinued. Following the stabilization of respiratory and meta-
bolic functions, on the 82" postnatal day (39 “’ corrected
GW), another attempt was made to administer propranolol.
The absence of previously noted AE enabled the gradual in-
crease of the dose to the target therapeutic daily dose of 2
mg/kg divided into three equal daily doses. Soon after reach-
ing the target dose of propranolol, the visual axis was partial-
ly opened. After discharge, the infant was carefully moni-
tored on an outpatient basis, with the periodic dose adjust-
ment of propranolol. Slow IH regression was noticed, almost
completely freeing the visual axis. For precise monitoring of
the regression of the deep portion of the IH, a magnetic reso-
nance scan of the endocranium was performed after 12
months of propranolol therapy (at the postnatal age of 15
months). It revealed a significant reduction in volume of the
IH of the right orbit and eyelid, with a minor retention in the
cranial aspect of the orbital compartment. At the postnatal
age of 17 months, IH of the right upper eyelid was still pre-
sent, with consecutive discrete asymmetry of the rima oculi.
Strabismus was noticed on ophthalmic follow-up visits. Vis-
ual evoked potential testing showed no significant deviation
for age or asymmetry of the left and right eye.

Discussion

IHs are mostly found within the head and neck region,
but the periocular area itself is rarely affected. In a popula-
tion-based study, Alniemi et al. 2 calculated the occurrence
rate of periocular IHs as 1 in 1,586 live births, with the IH
being most prevalently located unilaterally on the upper eye-
lid. All three of our infants presented with an IH of the upper
eyelid.

e

mangioma

(IH) of the right upper eyelid at the postnatal age
of 2 months (before propranolol therapy):
IH completely obstructed the visual axis,
accompanied by excessive tearing.

Zeravica M, et al. Vojnosanit Pregl 2023; 80(12): 1039-1044.
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The clinical significance of an IH is largely reflected by
its localization as well as by its type regarding the anatomical
spread and the depth of the affected tissue. Depending on the
anatomic appearance, IHs may be categorized into four pat-
terns: localized/focal (well-defined focal lesions), segmental
(involving an anatomic region, often plaque-like and > 5 cm
in diameter), indeterminate/undetermined (neither localized
nor segmental), and multifocal (multiple discrete IHs at dif-
ferent body sites). IHs may also be classified with regard to
soft-tissue depth as superficial (localized within the skin,
with no evident subcutaneous component — appearing red in
color), deep (located below the skin’s surface, lower dermis
or subcutis — appearing blue), combined/mixed (having both
a superficial and deep component) 1. A special subtype of
superficial IH is referred to as IH-MAG, named after an im-
portant clinical characteristic — lack of an obvious prolifera-
tive phase * 4. All of the presented infants had a localized or
focal IH (ranging from 1-3 cm in maximal size) but with dif-
ferent subtypes according to soft-tissue depth, showing that
all types of IH could be found on a small anatomic region.

Periorbital IHs (PIHs) have a high complication rate of
63%, which is nearly three times higher than that of the IHs
located at other sites on the body °.

Potential cutaneous sequels of high-risk IHs include
anetodermic (outpouching) skin, redundant skin, and scarring
(after ulceration) 8. The incidence of ulceration of the IH sur-
face varies from 5% to 21% and most commonly occurs in
infants younger than four months, with preterm birth increas-
ing the risk. IHs that are large, superficial or mixed, and/or
segmental are more predisposed to ulceration 8. The conse-
quence of ulceration, besides pain, bleeding, or potential for
a secondary infection, is the formation of a permanent scar.
In addition to the aesthetic consequences of a scar on the
eyelid, there is considerable risk for an incomplete closure of
the eyelid due to the scar, and this, in turn, disrupts the func-
tion of the eye.

Furthermore, IHs on the eyelid pose a risk for vision
impairment. Ocular complications such as ptosis, strabismus,
anisometropia, astigmatism, and even amblyopia are not so
rare in IHs involving the periocular region 7. During the in-
fants” visually sensitive period, hemilateral visual depriva-
tion leads to vision impairment, called “stimulus-deprivation
amblyopia (SDA)” 8. SDA can occur through direct pressure
by the tissue mass of the hemangioma on the globe (causing
astigmatism or myopia), by occlusion of the visual axis, or
induction of strabismus due to mass effect °. Features of IHs
of the upper eyelid associated with worsened visual out-
comes are IHs greater than one centimeter, ptosis, proptosis,
globe displacement, strabismus, and occlusion *°, Some IHs
(mixed and deep IHs) may cause exophthalmos that can lead
to exposure keratopathy and tear duct obstruction °. In pre-
term infants, especially those born with very and extremely
small gestational age, vision function is already significantly
impaired by prematurity. It is well known that premature in-
fants, especially those with ROP, are at a significantly in-
creased risk of a number of disorders of the eye and vision
function, such as strabismus, myopia of prematurity, reduc-
tion of visual acuity, visual field deficits, deficits in contrast

Zeravica M, et al. Vojnosanit Pregl 2023; 80(12): 1039-1044.

sensitivity, and vision loss . An additional threat to such an
important function for the quality of life as vision is the ex-
istence of a periocular IH, which is particularly burdensome
in this subpopulation. Very and extremely preterm infants
are already under the supervision of an ophthalmologist be-
cause of the need for ROP screening. However, if there is an
additional risk factor for visual function, such as an IH of the
eyelid, ophthalmologic monitoring must be particularly de-
tailed and long-lasting since some visual complications can
be confirmed only at a more advanced age.

Most low-risk, small, solitary IHs do not require any
treatment. These low-risk IHs should be managed through an
active non-intervention follow-up, with an emphasis on pa-
rental education on the nature of the IH 2,

According to the recently published Clinical Practice
Guideline for the Management of Infantile Hemangiomas !,
those referred to as high-risk (HR) IHs require systemic
treatment. If there is evidence or potential for IH to cause
life-threatening complications, functional impairment or ul-
ceration, structural anomalies, or permanent disfigurement, it
should be classified and treated as an HR IH. Based on these
criteria, the IH of the eyelid is certainly in an HR group and
should be managed accordingly.

The first-line drug for HR IHs is orally administered
propranolol , at a target dose of 2 to 3 mg/kg per day. With
reports of up to 98% of IH responding favorably to treat-
ment, propranolol is stated to be highly effective ©. For all
three cases, there was a clear indication for systemic therapy,
bearing in mind the diameter greater than 1 cm, localization
on the upper eyelid, and the burden of ocular complications.

Although propranolol is usually administered continu-
ously for at least six months and maintained until 12 months
of age !, the duration of treatment is determined by a variety
of factors, including age, hemangioma location, hemangioma
subtype, and age at initiation of therapy . Individualized ap-
proach is illustrated with the second presented infant, in
whom propranolol therapy was withdrawn after only five
months, with complete regression of IH and without IH re-
bound on long-term follow-up.

Propranolol has been proven to be very effective and
safe for IH therapy ** . However, like any medicine, pro-
pranolol can cause side effects, among which clinically most
important are hypoglycemia, hypotension, bradycardia, and
bronchospasm 1. These side effects are considered to be more
frequent and more intense in such a specific and vulnerable
group of patients as very and extremely preterm infants.

There is little information about the treatment of IHs (in
general, as well as IHs of the periocular region) in very and
extremely preterm infants. Most recommendations can be
deduced from published papers and clinical experiences on
term-born infants. The aforementioned guideline might be
viewed as a stronghold for further investigation and trials in
the pursuit of adequate treatment of this particular patient
population, which is generally under a higher risk for the de-
velopment of IHs, complicated IH course (ocular complica-
tions and ulceration), and increased risk of side-effects of the
therapy. Very and extremely preterm infants are, in many as-
pects, especially demanding in the management of many
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medical problems, IH of the eyelid included. The third infant
in our case series showed AE of propranolol during the grad-
ual increase of the dose, so it was temporarily discontinued
to be administered at a later age. In this way, his eyelid IH
grew, and his eye was occluded for a longer period than
would be the case with the periocular IH of the same starting
characteristics, appearing in a term infant at a later postnatal
age.

Conclusion

IH on the eyelid must be considered high-risk and treat-
ed with systemic therapy as soon as possible. Significant risk

of ulceration with consecutive scarring, eyelid deformity,
and aesthetic consequences, as well as the possibility of a
negative effect on vision function, requires treatment with
the fastest and most complete effect; this effect can be
achieved by oral beta-blocker therapy. The introduction of
oral propranolol in preterm infants, especially those born
very and extremely preterm, is best performed in a hospital
setting, with gradual achievement of the target dose of the
drug and careful monitoring of possible side effects of the
therapy. An ophthalmologist is a mandatory part of the med-
ical team for the follow-up of infants and children with in-
fantile hemangioma on the eyelid, especially if they are pre-
term.
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Abstract

Introduction. Modern treatments for early glottic
carcinoma achieve high rates of local control and long-term
survival, but potential side effects of some of these
treatments have a substantial impact on a patient’s quality of
life. There is a small quantity of available scientific research
on the effects of organ-preservation surgery on musicians,
highlighting the challenge of balancing functional outcomes
with their occupational demands. Case report. We present
a successful surgical treatment of a mid-membranous left
vocal fold squamous cell carcinoma (Tla stage) in a
professional trombonist with a history of many years of
smoking. Due to suboptimal exposure during initial
microlaryngoscopy, open cordectomy was performed for
tumor removal instead of transoral laser microsurgery. After
the operation and the proper rehabilitation, the patient
continued to play the brass instrument unhindered and
managed to fulfill all the obligations of a professional
musician in a national orchestra. Conclusion. Selecting a
method for the treatment of glottic cancers in professional
musicians who play brass instruments remains challenging
due to limited literature and the potential harm to the ability
of performance and the musician’s career. Partial open
laryngectomies for laryngeal cancer treatment are shown to
be feasible without compromising the musician’s
performance.

Key words:
laryngeal neoplasms; laryngectomy; quality of life;
carcinoma, squamous cell; vocal cords.

Apstrakt

Uvod. Savremenim tretmanima karcinoma glotisa,
otkrivenog u ranoj fazi, postize se visoka stopa lokalne
kontrole bolesti i dugoro¢no prezivljavanje, ali potencijalni
nezeljeni efekti nekih tretmana mogu imati znacajan uticaj
na kvalitet Zivota bolesnika. Malo je dostupnih nauc¢nih
istrazivanja o efektima postedne hirurgije kod muzicara, pri
¢emu je naglasen izazov balansiranja izmedu funkcionalnog
ishoda hirurgije i njihovih profesionalnih zahteva. Prikaz
bolesnika. Predstavljamo uspesno hirursko lecenje
skvamocelularnog karcinoma (T'1a stadijum) srednje trecine
levog glasnog nabora kod profesionalnog tromboniste sa
visegodisnjom istorijom pusenja. Zbog suboptimalne
ekspozicije tokom inicijalne mikrolaringoskopije, za
uklanjanje karcinoma uradena je otvorena hordektomija
umesto transoralne laserske mikrohirurgije. Nakon operacije
i pravilne rehabilitacije, bolesnik je nastavio da nesmetano
svira duvacki instrument i uspeo da ispuni sve obaveze
jednog profesionalnog muzi¢ara u nacionalnom orkestru.
Zakljucak. Izbor metode lecenja od karcinoma glotisa kod
profesionalnih muzicara koji sviraju duvacke instrumente,
ostaje izazov zbog ograni¢enih literaturnih podataka i
potencijalne Stete za profesionalnu sposobnost i katijeru
muzicara. Pokazalo se da su delimi¢ne otvorene
laringektomije za lecenje od karcinoma larinksa izvodljive
bez ugrozavanja performansi muzicara.

Kljucne reci:
larinks, neoplazme; laringektomija; kvalitet Zivota,
karcinom, planocelularni; glasne Zice.

Introduction

Modern treatments for early glottic carcinoma (tumor in
situ, T1 stage) include local radiotherapy (RT), transoral la-
ser microsurgery (TLM), and open cordectomy or partial
laryngectomy. Each treatment method achieves a high rate of
local control and long-term survival . Although the oncolog-

ic and functional outcomes are comparable, side effects may
vary greatly and have a substantial impact on the quality of
life of the patient 2. Playing a brass wind instrument necessi-
tates not just the patient’s upper airway but also the function-
ing larynx to efficiently conduct, regulate, and modulate the
airstream required for tone creation 2. There is a lack of re-
search on the effects of organ-preservation therapy for laryn-
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geal carcinoma in musicians who play wind instruments. We
describe a case of a professional trombonist diagnosed with a
T1a left vocal fold squamous cell carcinoma (SCC), treated
with open cordectomy. According to our knowledge, this is
the first documented example of an orchestral musician re-
suming the same level of professional activities following
oncological larynx preservation surgery.

Case report

A 55-year-old male patient with an otherwise
unremarkable medical history was evaluated for long-
standing hoarseness and subsequently diagnosed with a Tla
keratinizing SCC of the mid-membranous left vocal fold. He
had a 24 pack-year smoking history before quitting 14 years
ago. Apart from his medical history, he was a professional
trombonist, playing various opera and ballet repertoire as a
full-time member of a major theater orchestra. The case was
presented to the multidisciplinary tumor board, after which
the patient decided to proceed with the surgical intervention.
All therapy choices and their prospective effects on the

patient’s health and career were thoroughly reviewed with
him before a final decision was made. Due to the suboptimal
exposure of the glottis during the microlaryngoscopy, left-
sided open cordectomy in general anesthesia was performed
instead of the usual TLM. The thyroid cartilage was
approached through the small vertical incision of the skin
and subcutaneous tissues of the anterior neck. Following
division and retraction of the infrahyoid muscles in the
midline, the left vocal fold with the ipsilateral vocal process
of the arytenoid was removed in an “en-bloc” fashion
through laryngofissure. The resulting defect was left to
epithelialize, and the incision was closed in layers. The final
histopathology report confirmed the initial diagnosis, with
complete tumor removal and tumor-free margins of the vocal
fold specimen. The postoperative period was uneventful, and
the patient was discharged on the seventh postoperative day,
with regular monthly follow-ups by the attending surgeon
(Figure 1). Two months after surgery, the patient began
breathing exercises and mouthpiece buzzing without the
instrument, and four months after surgery, he gradually
resumed performances in the orchestra (Figure 2) (Video 1).

Fig. 1 — Postoperative appearance of the patient’s larynx (rigid
telelaryngoscopy, 90 degrees): no recurrence was observed, while a
small anterior neoglottal web (white circle) and left-sided contact

ulcer (arrow) were found as incidental findings.

Fig. 2 — Transnasal flexible fiberoptic laryngoscopy during trombone playing showing
arytenoids (*) and the neoglottis (arrow). The patient was instructed to play a sustained B-flat in four different
octaves: A) Bb3, B) Bb4, C) Bb2, and D) Bbl.

Cuki¢ O, et al. Vojnosanit Pregl 2023; 80(12): 1045-1048.
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Discussion

The tone of a brass wind instrument is created by the
vibrating lips of the performer on the rim of the conical
mouthpiece. The vibrations of the lips are generated by
exhaled air and amplified by the instrument itself. Tone
volume and pitch are regulated by altering the speed and
volume of the supporting expiratory airstream and the
tension of the perioral muscles. In addition, effective brass
instrument playing requires complex coordination of facial
and respiratory muscles, as well as movements of the
tongue and jaw to shape and direct the airstream. The
larynx and vocal folds especially contribute to the
modulation of the airflow and musical phrasings, such as
staccato, slurring, and vibrato, according to earlier
endoscopic research on wind instrumentalists 6. Although
the larynx remains structurally intact following RT for
early glottic carcinoma, a variety of local side effects, such
as transitory or chronic laryngeal edema, xerostomia, or
throat dryness, can have a significant impact on tone output
in wind instrument players . TLM is currently considered a
standard in the surgical treatment of small and
midmembranous vocal fold lesions & It has less
postoperative morbidity than open procedures, avoids the
side effects of RT, and appears to be a feasible treatment
choice in our case. Unfortunately, due to insufficient
visibility of the endolarynx, this strategy proved to be
inapplicable. Vertical partial laryngectomies, including
open cordectomy through laryngofissure, imply midline
transection of the thyroid cartilage for tumor exposure and
removal, therefore disrupting the integrity of the laryngeal
skeleton and often resulting in substantial tissue defects.
Previously reported local complication rates for organ-
preserving surgery for laryngeal carcinoma vary from 8%
for open cordectomy to 14% for vertical partial
laryngectomy °. Regardless of the meticulous surgical
technique, subsequent healing of the transected laryngeal
framework and epithelization of the resulting defect is
often unpredictable. It may cause excessive glottal scarring,
webs, stenosis, and granuloma formation, which might
hypothetically affect the airflow control required for
playing wind instruments. In our case, just a minor
granuloma was discovered in the location of the excised
vocal process, which did not appear to impact the
performance of the player. Since our patient was a member
of an orchestra with national significance, the surgeon was
additionally challenged to tailor the therapeutic approach to

achieve radical surgery while allowing the patient to
actively maintain his musical engagement. Cavalot et al. 1°
described a case of a professional musician who underwent
total laryngectomy for pT3 laryngeal carcinoma and
resumed his career following voice prosthesis insertion.
Nevertheless, there was no precise description of the
patient’s professional participation and musical ability
before and after therapy. Playing trombone in a major
orchestra requires complete technical proficiency with the
instrument in terms of range, endurance, and stylistic
accuracy, whether performing a 17th-century opera or
contemporary ballet music. Our patient was able to respond
to these demands as effectively as before surgery. RT and
surgery are reported to be equally effective in the treatment
of the early stages of laryngeal SCC, and, to date, there is
no proof that one modality is superior to the other 1.
Hence, the proper treatment is selected at the discretion of
the patient and the physician. The location and size of the
tumor, the patient’s age, and the presence of comorbidities
must be considered while evaluating treatment choices. The
final decision should be based on the method with the
lowest risk of complications that would interfere with the
patient’s everyday life and professional life without
jeopardizing the oncologic outcome ® 2 Our patient
assessed that the possible post-radiation xerostomia or
throat dryness would have a greater impact on his playing,
and he favored surgery.

Conclusion

Due to the scarcity of literature and the possibly
harmful effects of therapy on their performance and career,
selecting a particular treatment for head and neck cancers in
performing musical artists — professional wind players —
remains difficult. This article demonstrates the viability of
partial open laryngectomies for laryngeal cancer in a
professional  trombonist  without compromising  his
performance. With more advanced carcinoma, it is unclear
how wider partial resections of the larynx would affect the
careers of wind instrumentalists; thus, additional study is
required in this area.
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Satisfying outcome of vagus nerve stimulation applied in the
treatment of a patient with drug-resistant epilepsy caused by

periventricular nodular heterotopia
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Abstract

Introduction. Periventricular nodular heterotopia (PNH) is a
developmental malformation of the cerebral cortex
characterized by abnormal migration of neurons into the
cortical plate and is often associated with drug-resistant focal
epilepsy. Case report. A 33-year-old female patient suffered
from drug-resistant epilepsy, which was predominantly
characterized by focal seizures, with occasional seizures that
had a focal onset and progressed into bilateral tonic-clonic
seizures. Magnetic resonance imaging showed bilateral
heterotopic nodules in the occipital horns of the lateral brain
ventricles.  18-Fluoro-deoxyglucose  positron  emission
tomography — FDG-PET scan demonstrated a zone of
reduced glucose metabolism on the right temporal region.
Electroencephalogram suggested focal electrocortical activity
on the temporo-parieto-occipital regions, predominantly on
the right temporal side. The woman was treated with
polytherapy  (valproic acid, lamotrigine, levetiracetam,
oxcarbazepine, pregabalin, clobazam, and lacosamide), but it
did not affect the seizure frequency. Due to the bilateral
localization of the heterotopic nodules, surgical treatment was
not recommended. After a multidisciplinary assessment, we
decided on vagus nerve stimulation (VNS) and achieved
satisfying seizure control. Conclusion. Patients with PNH
require multidisciplinary assessment and treatment, while in
this report we have a case of a pa-tient in whom satisfying
control of drug-resistant epilepsy was achieved after the
implantation of the VNS device.

Key words:

brain; congenital abnormalities; drug-resistant
epilepsy; epilepsies, partial; magnetic resonance
imaging; positron-emission tomography; vagus nerve
stimulation.

Apstrakt

Uvod. Periventrikularna  nodularna  heterotopija  (PNH)
predstavlja malformaciju u razvoju kore velikog mozga koja se
karakteriSe abnormalnom migracijom neurona u kortikalnu
plocu i Cesto je povezana sa fokalnom epilepsijom rezistentnom
na lekove. Prikaz bolesnika. Bolesnica stara 33 godine patila je
od farmakorezistentne epilepsije, koju su pretezno karakterisali
fokalni napadi, sa povremenim napadima koji su imali fokalni
pocetak i Sirli se u bilateralne tonicko-klonicke napade.
Nalazima magnetne rezonance pokazano je da bilateralno
postoje  heterotopicni ¢vorovi duz okcipitalnih rogova bo¢nih
komora mozga. Nalaz 18-Fluoro-deoxyglucose ~ positron  emission
tomography — FDG-PET skenera je pokazao postojanje zone
smanjenog metabolizma glukoze u desnom temporalnom
regionu.  Elektroencefalogram je ukazao mna fokalnu
elektrokortikalnu  aktivnost u  temporo-parijeto-okcipitalnim
regionima, pretezno temporalno desno. Bolesnica je lecena
politerapijom (valproicna kiselina, lamotrigin, levetiracetam,
okskarbazepin, pregabalin, klobazam, lakozamid) koja nije
uticala na ucestalost epileptickih napada. Zbog bilateralne
lokalizacije heterotopi¢nih ¢vorova, hirurski nacin lecenja nije
bio preporucljiv. Nakon multidisciplinarnog sagledavanja,
odlucili smo se za stimulaciju vagusnog nerva (SVN) i postigli
zadovoljavaju¢u kontrolu epileptickih napada. Zakljucak.
Bolesnici sa PNH zahtevaju multidisciplinarno sagledavanje i
lecenje, dok u ovom sluc¢aju imamo primer bolesnice kod koje
je postignuta zadovoljavajuéa kontrola farmakorezistentne
epilepsije nakon implantacije uredaja za SVN.

Kljucne reci:

mozak; anomalije; epilepsija, farmakorezistentna;
epilepsija, parcijalna; magnetska rezonanca,
snimanje; tomografija, pozitron-emisiona; n. vagus,
stimulacija.
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Introduction

Neural migration, together with neural proliferation and
cortical organization, represents the fundamental processes
of neocortex formation, whose end result is the establishment
of a functional cerebral cortex. Inadequate migration and or-
ganization of the laminarly structured cortex causes congeni-
tal malformations of cortical development *. Periventricular
nodular heterotopia (PNH) is a rare malformation of cortical
development characterized by abnormal migration of neu-
rons to the cortical plate. It is characterized by nodular mass-
es, which protrude into the ventricular lumen. The most
common localization is along the occipital horns of the lat-
eral ventricles. PNH is frequently characterized by drug-
resistant epilepsy (DRE) and different forms of mental retar-
dation. PNH can be presented as bilateral and symmetrical,
bilateral single-noduled, bilateral and asymmetrical, and uni-
lateral with extension to neocortex and unilateral. In more
than 75% of cases, the nodules are localized bilaterally 2.

Magnetic resonance imaging (MRI) and 18-fluoro-
deoxyglucose positron emission tomography - FDG-PET
scans play an important role in the recognition and diagnosis
of PNH 3 4. Vagus nerve stimulation (VNS) should be con-
sidered for the treatment of severe DRE, especially if the pa-
tients are not candidates for surgical intervention 5. Hereinaf-
ter, we report a case of a patient with satisfying seizure con-
trol after the VNS device implantation.

Case report

A 33-year-old woman with a history of DRE was ad-
mitted to the hospital for clinical and therapeutic assessment.
The patient was born from a normal, full-term pregnancy via
vaginal delivery and without any perinatal complications.
The mild mental retardation was diagnosed in childhood.
There was no family history of seizures. The seizures oc-
curred when she was 14 years old, with the frequency of four
to five times a day, lasting less than 2 min. She had an epi-
lepsy characterized by focal seizures, occasionally bilateral
tonic-clonic seizures. The mother usually noticed that the pa-

tient had speech difficulties, could not pronounce words
clearly, could not establish contact with her (did not answer
calls, and acted as “lost™). This would usually be followed by
convulsions in the left arm and leg. Occasionally, the patient
reported the feeling of epigastric heat that would radiate cra-
nially. At a later stage of the disease, the seizures took on a
new pattern. Moreover, the patient became aggressive during
the seizures, even running off on a couple of occasions. Pol-
ycystic ovary syndrome (PCOS), diabetes mellitus (DM)
type 1, hypothyroidism, and thrombophilia were diagnosed
in our patient. Her comorbidities have significantly limited
our therapeutic options. Valproic acid (1,000 mg/day) par-
tially controlled the seizures until she was 16 years old when,
due to the irregularity of the menstrual cycle, the PCOS was
diagnosed. Henceforth, she did not take hormone therapy for
PCOS regularly. For those reasons, valproic acid was re-
placed by lamotrigine (100 mg/day). In addition, the convul-
sions continued to be frequent, so levetiracetam
(1,000 mg/day) was added to the therapy, but without any
improvement in the patient’s condition. Furthermore,
lamotrigine had to be excluded from the therapy due to inter-
action with hormone therapy. On the other hand, carbamaze-
pine has not been added to therapy due to thrombophilia and
the use of warfarin. The seizures became more frequent and
complex. Several scars from burns sustained after the sei-
zures were registered on her left hand, and as a result of one
convulsion, the patient also suffered serial rib fractures. Her
illness caused a severe functional disability.

During the initial hospital examination, the results of
the clinical examination were normal. Electroencephalogram
(EEG) findings indicated focal electrocortical activity
predominantly on the right temporal region (Figure 1). MRI
demonstrated bilateral nodular and confluent changes in the
occipital horns of the lateral ventricles, which corresponded
to ectopic gray matter and indicated congenital cortical
malformation, micronodular periventricular gray matter
heterotopia (Figure 2). Such a finding was confirmed by
the FDG-PET scan (Figure 3), where a zone of reduced
glucose metabolism was registered in the right temporal
region (polar, mesial, and lateral).
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Fig. 1 — Electroencephalogram showing focal electrocortical activity on
the temporo-parieto-occipital regions, predominantly on the temporal right.
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inversion-recovery (T1W IR); para-coronal tomograms (A, B) orthogonally oriented to the hippocampus
showing bilateral heterotopic nodules of grey matter in the occipital horns of the lateral ventricles (arrows).
RAS - right-anterior-superior; LPI — left-posterior-inferior; SAL — superior-anterior-lateral;
IPR - inferior-posterior-right; RAI - right-anterior-inferior; LPS — left-posterior-superior.

shows a zone of reduced glucose metabolism in the temporal region.
The scan indicates high (red) to low (blue) tracer uptake or binding.
Images in the upper row represent axial, in the middle row sagittal,
and in the lower row coronal plane sections.

Neuropsychological testing (NPT) was also performed.
The analysis of the results of the NPT recorded a lower
primary intellectual level and educational limitations, as well
as a subdepressive effect, with the registration of a drop in
visual memory, dysexecutive syndrome on visual material,
as well as reduced processing speed. NPT indicated
dysfunction of the non-dominant hemisphere.

The seizures continued to occur frequently (several sei-
zures a day), and the patient was hospitalized on several oc-

Todorovi¢ S, et al. Vojnosanit Pregl 2023; 80(12): 1049—-1053.

casions. At her follow-up examinations, the dose of medica-
tion was increased (levetiracetam 4,000 mg/day), and other
antiepileptic drugs (oxcarbazepine 2,400 mg/day, pregabalin
600 mg/day, clobazam 30 mg/day, lacosamide 300 mg/day)
were introduced into the therapy. Even with such polythera-
py, the seizures were still frequent. Surgical treatment was
controversial due to the bilateral localization of heterotopic
nodules around the occipital horns of the lateral ventricles, as
well as due to the high risk of visual impairment. Therefore,



Page 1052

VOJNOSANITETSKI PREGLED

Vol. 80, No. 12

the VNS device was implanted (Figure 4). The follow-up ex-
aminations were performed three and six months later, as
well as one year after the intervention, and there was a sig-
nificant reduction in the frequency of seizures during that pe-
riod. A notable decline was observed in the occurrence rate
of epileptic seizures, approximately two to three times a
week. In the case of our patient, VNS proved to be an appro-
priate therapeutic modality, given that we achieved satisfying
seizure control.

a

e Negativé

. i #
Fig. 4 — Surgical implantation of the vagus
nerve stimulation device.

Discussion

We present a patient with DRE due to PNH with
numerous severe comorbidities such as DM type 1, PCOS,
thrombophilia, and hypothyroidism in whom successful
control of epileptic seizures was achieved after the
implantation of the VNS device.

The classic form of PNH is often manifested as
epilepsy. In addition to epilepsy, some patients may have
dysmorphic facial features and intellectual disabilities, which
are predominantly of a milder degree. The severity of
epileptic seizures and especially mental retardation depends
on the degree of cortical abnormality . Raymond et al. 7
reported 13 patients with periventricular heterotopia and
epilepsy. The time of onset of the seizures was between 18
months and 20 years of age. Eight patients had bilateral
PNH, while five had the unilateral form. Several patients
from the bilateral group were similar to ours (from a clinical

point of view, EEG and neuroimaging). Similarly, Dubeau et
al. 8 reported a study of 33 patients with PNH. Fourteen
patients had bilateral lesions. Some of them had normal
intellectual and motor functions (64.3%), but some had mild
mental retardation (35.7%). Recurrent seizures occurred in
82% of cases. In most of the patients, those were focal
seizures with aura. Several of those patients were similar to
ours if we consider radiological and clinical expression of
malformation.

D’Orsi et al. ° compared the outcomes of the two
groups of patients with malformations of cortical
development. Their report included 120 patients, among
which 16 of them had PNH. One group included patients
with simple PNH without other cortical or cerebral
malformation (eight patients). Another group included
patients with other cortical or cerebral malformations (eight
patients), such as subcortical heterotopia, polymicrogyria,
focal dysplasia, schizencephaly, cortical infolding, agenesis
of the corpus callosum, mega cisterna magna, and cerebellar
atrophy (PNH plus). The group without associated
malformations was usually characterized by normal
intelligence and seizures, usually focal, that began during the
second decade of life. Seizures were usually rare. The EEG
showed focal abnormalities. In the group of patients with
associated malformations, seizures were very frequent in
most cases, while these patients had mental retardation. The
EEG in this group showed focal and bisynchronous
abnormalities. This report indicated that the presence of
other types of cortical or cerebral malformations, in addition
to PNH, determines a poor prognosis. In our case, we had
patients without other proven malformations, but seizures
were very frequent and associated with mild mental
retardation. Gray matter heterotopias are difficult to
differentiate from hamartomas of tuberous sclerosis, and
MRI is usually required to clarify the diagnosis °. On the
other hand, the FDG-PET scan illustrates a disorder of
glucose metabolism in heterotopic gray matter. This
diagnostic method precisely identifies epileptogenic foci,
which is crucial for surgical planning and good postoperative
seizure control . A pilot study on 19 patients with PNH
showed that heterotopic nodules were hypometabolic in
33.33% of patients and that 83.33% of patients with PNH
had concordant FDG-PET/MRI findings with the clinical
epileptic zone . In our case, clinical and EEG
characteristics of the seizures indicated involvement of the
temporal lobe. Furthermore, MRI imaging and FDG-PET
scans helped us significantly in making the final diagnosis.
The complexity of our case was also reflected in the
therapeutic limitation. Namely, our patient had a number of
therapeutic limitations due to comorbidities. PCOS,
thrombophilia, as well as the use of hormone therapy
significantly limited our therapeutic options. For these
reasons, we had additional difficulties in controlling the
seizures. Regarding the data on long-term effects of VNS,
the results of a Norwegian population-based study indicated
a gradual increase in the beneficial effects of VNS over time,
expressed as a cumulative probability of more than 50%
reduction in seizure frequency, which was found in almost
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60% of patients. Particularly significant results were
achieved in a subgroup of patients without intellectual
disabilities, with a pronounced probability of achieving a >
75% reduction in seizure frequency. Within specific epileptic
conditions, the most pronounced beneficial effects were
observed in patients with poststroke epilepsy (75.0%) and
post-traumatic epilepsy (70.6%) *2. Ghaemi et al. ** reported
a study with 144 patients with some of the following
features: multifocal interictal epileptiform discharge,
unilateral interictal epileptiform discharge, cortical
dysgenesis, and psychomotor seizure. Results of their study
showed that ten patients remained seizure-free for more than
one year after VNS device implantation (6.9%). Seizure
frequency improved in 61.8% of patients, but no changes
were observed in 31.3% of patients. Moreover, some studies
indicated that VNS is a suitable treatment for DRE and can
reduce polypharmacy during pregnancy .

The opinion of the Council for Functional
Neurosurgery was that the operative treatment in our
patient was not an appropriate treatment modality due to
the bilateral localization of heterotopic nodules around the
occipital horns of the lateral ventricles, as well as due to the
high risk of visual impairment. Some authors believe
surgery should be performed in cases where heterotopic
nodules are located outside the eloquent areas and

unilaterally 5. On the other hand, some authors suggest the
importance of stereotaxic ablative procedures in the
treatment of PNH; however, we did not opt for them due to
the high degree of potential occurrence of neurological
deficits after these procedures, as well as insufficient data
from the scientific literature 6.

Conclusion

In conclusion, significant advances in neuroimaging
techniques have improved our knowledge of malformations
in cortical development. Evaluation of clinical features and
long-term follow-up of these patients is essential but is often
neglected. Our case presents PNH as a common cause of
DRE. Furthermore, this case emphasizes the difficulties of
treating patients with PNH, as well as the role of MRI
imaging in recognizing this anomaly. VNS plays an
important role in achieving successful control of epileptic
seizures. Early recognition of heterotopia is essential for
planning the proper treatment.
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Introduction

After the Sultan’s second Hatt-i Sharif in 1830, the
emerging young Serbian state gained the right to establish
and develop health facilities. Soon after, in the following
years, the first pharmacy facilities were founded. In Belgrade
in 1830, Matija Ivanovi¢ from Zemun opened a private
pharmacy on the first floor of a building that exists to this
day — tavern “?” (“Question Mark”). In Kragujevac in 1836,
Pavle 1li¢ from Veliki Beckerek (Zrenjanin today) opened a
state pharmacy “For the Prince and the Guard”, which also
supplied medicine to a small guard’s hospital. The pharmacy
was moved to Belgrade in 1839 for a short time (for one
year) and then permanently in 1841, under a changed name,
“Government Pharmacy”. It continued working as such until
June 10, 1859, supplying medicines to the Military Hospital.
After that, it was sold to a natural person (MPharm Teodor
Sekuli¢), and Pavle Ili¢ was appointed state chemist and
manager of the State Chemical Laboratory. Anton Delini, an
empiricist from Zemun, had his pharmacy shop for the medi-
cine trade and sold medicines to the people of Belgrade. In
1844, Delini tried to open a pharmacy shop for the medicine
trade in Dor¢ol, but he only succeeded in 1860 when his son
Andrija returned from Vienna with a master’s degree in
pharmacy. Before all of them, Prince Jevrem Obrenovi¢
opened a pharmacy in Sabac in 1826, where MPharm Jovan
Miokovi¢ worked. Until these pharmacies were opened, the
few doctors who were active in Serbia used their own private
medical kits supplied from neighboring Austria, while vari-
ous herbs and mixed chemicals were sold to the people by
merchants, usually Greeks, Cincars, and Jews. In addition,
the people were treated by various herbalists, healers, and
soothsayers.

Uvod

Mlada srpska drzava u nastajanju, posle drugog
sultanovog hatiSerifa iz 1830. godine, stekla je pravo da
osniva i razvija zdravstvene ustanove. Ubrzo, tokom
slede¢ih  godina, u njoj se osnivaju prve apotekarske
ustanove. U Beogradu 1830. godine, Matija Ivanovi¢ iz
Zemuna otvara privatnu apoteku na prvom spratu zgrade
koja i danas postoji (kafana ,,?“ — ,Znak pitanja”). U
Kragujevcu 1836. godine, Pavle Ili¢ iz Velikog Beckereka
(danasnji Zrenjanin) otvara drzavnu apoteku (,,KnjaZevska i
gvardejska”) koja je snabdevala lekovima i malu
gvardejsku bolnicu. Ova apoteka je 1839. godine prvobitno
na kratko (godinu dana), a zatim 1841. godine za stalno
preSla  u Beograd pod izmenjenim  imenom
,Praviteljstvujuséa apoteka“. Kao takva, radila je do 10.
juna 1859. godine, snabdevajuéi lekovima Vojnu bolnicu.
Nakon toga, prodata je privathom licu (mr farm. Teodor
Sekuli¢), a Pavle Ili¢ postavljen je za ,,drzavnog kemika“ i
upravnika Drzavne hemijske laboratorije. Anton Delini,
empirik iz Zemuna, imao je svoju trgovinu lekovima i
prodavao lekove Beogradanima. Delini je pokuSavao da
otvori trgovinu lekovima na Dor¢olu 1844. godine, ali mu
je to uspelo tek 1860. godine, kada mu se sin Andrija vratio
iz Beca sa diplomom magistra farmacije. Pre svih njih,
knez Jevrem Obrenovié¢ je u Sapcu 1826. godine otvorio
apoteku u kojoj je radio magistar Jovan Miokovi¢. Do
otvaranja tih apoteka, ono malo lekara koje je bilo aktivno
u Srbiji koristilo je svoje privatne prirucne apoteke kojima
su se snabdevali iz susedne Austrije, dok su narodu razne
trave i smuckane hemikalije prodavali trgovci, obi¢no Grei,
Cincari i Jevreji. Pored njih, narod su lecili raznorazni
travari, he¢imi i bajalice.
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As for the Army, that is, at the beginning of the so-
called Guard, after the imposition of the “Turkish”
Constitution in December 1838, the first National Army was
formed. It was an embryo that would only later, during the
time of Prince Mihailo, gradually develop and become the
real People’s Army with a small core of permanent members.
Its first military doctors, doctors of medicine, and masters of
surgery will manage in the same way as their civilian
counterparts — by using, among other things, the help of
these rare pharmaceutical institutions.

In 1839, a constitutional military organization was
established with 17 infantry companies and one half-battery
of artillery, in which, by the Prince’s Decree of July 18/31 of
the same year, Dr. Emmerich Lindenmayer from Banat
Swabia was appointed as a member of the Main Military
Staff and Staff Doctor, i.e., the first head of military health,
who served in Kragujevac together with the Prince. Soon
after, the patron of surgery, Moritz Fiedler, a long-time
Austrian military doctor, was appointed as his apprentice for
the Belgrade garrison and hospital. Shortly after Fiedler’s
death, the master of surgery and pharmacy, Florian Birg, a
Hungarian, was appointed as the “first staff surgeon of the
army” on October 17, 1841. Until then, Birg was a doctor of
the Belgrade city service of public health, and since then, he
has been the doctor of the Belgrade garrison and its hospital.

According to his schooling and 16 years of practice
before coming to Serbia, Birg would have been the first
trained apothecary in the Serbian military service, although it
remains questionable whether he effectively performed that
service together with the medical (military medicine), which,
according to the available data, was prevailing. If, due to this
fact, he is not taken into account, the first effective apothecary
of the Serbian Army would be MPharm Josif Katrain, and the
first person who raised military pharmaceutics to higher levels,
introducing more serious and high-quality laboratory-
diagnostic activity into it, would undoubtedly be master of
pharmacy and chemistry, Jaroslav Helih.

As the limit for the title “oldest military apothecaries of
the Serbian Armed Forces”, we took the year 1876, the be-
ginning of the First Serbian-Ottoman War. During the war it-
self, in addition to a large number of medical personnel, a
considerable number of pharmacists also rushed to Serbia,
some of whom remained in Serbia even after the war. In this
way, we thought the eight people we are portraying would
get their rightful place in the history of Serbian military med-
ical services. In addition, we have to mention that it is sur-
prising that the Serbian military pharmacy as a whole has not
received more research attention. So far, the most famous
book on this topic was written in 1977 by Professor Dragan
Stupar, “Military Pharmacy of Serbia in the 19th Century”,
which stems from his doctoral dissertation defended at the
Faculty of Pharmacy in Belgrade in 1975 .,

Nedok SA. Vojnosanit Pregl 2023; 80(12): 1054—10065.

Sto se ti¢e vojske, tj. u podetku gvardije, nakon
nametnutog ,,turskog* Ustava iz decembra 1838. godine
doSlo je do formiranja prve narodne vojske tj. nekog
embriona koji ¢e tek kasnije postepenim razvojem, u
vremenima Knjaza Mihaila postati prava narodna vojska
sa malim jezgrom stajace vojske. Njeni prvi vojni lekari,
doktori medicine i magistri hirurgije, snalazi¢e se na isti
nacin kao 1 njihove kolege iz gradanstva — Kkoristedi,
izmedu ostalog, i pomo¢ ovih retkih apotekarskih
ustanova.

Godine 1839, ustanovljena je Ustavna vojna
organizacija sa 17 pesadijskih ceta i jednom
polubaterijom artiljerije, u kojoj je Knjazevskim ukazom
od 18/31 jula iste godine banatski Svaba dr Emerih
Lindenmajer postavljen za &lana Glavnog vojnog Staba i
Stab-doktora, t.j. prvog Sefa Vojnog saniteta koji je
stolovao u Kragujevcu pored Knjaza. Uskoro je za
njegovog pomocénika za beogradski garnizon i bolnicu
bio imenovan patron hirurgije Moric Fidler, dotle
dugogodisnji austrijski vojni ranar. Ubrzo posle
Fidlerove smrti, za ,prvog Stab hirurga vojinstva“
primljen je 17. oktobra 1841. godine magistar hirurgije i
farmacije Florijan Birg, Madar, dotle lekar beogradskog
fizikata, a od tada beogradskog garnizona i njegove
bolnice.

Po Skolskoj spremi i 16-godidnjoj praksi pre dolaska
u Srbiju, Birg bi bio prvi Skolovani apotekar u srpskoj
vojnoj sluzbi, mada ostaje upitno da li je on tu sluzbu
efektivno i wvrSio  zajedno sa  medicinskom
(vojnolekarskom), koja je, prema raspoloZivim podacima,
bila preovladujuca. Ukoliko se zbog te ¢injenice on ne
uzme u obzir, prvi efektivni apotekar srpske vojske bio bi
mr farm. Josif Katrain, a prva li¢nost koja je vojnu
famaciju uzdigla na viSe vrednosti, unoseéi u nju i
ozbiljniju 1 kvalitetniju laboratorijsko-dijagnosticku
delatnost, bio bi, nesumnjivo, mr farm. i hemije Jaroslav
Helih.

Kao granicu oznake ,,najstariji vojni apotekari srpske
vojske” uzeli smo 1876. godinu do pocetka Prvog srpsko-
turskog rata. U toku samog rata, u Srbiju je, pored velikog
broja medicinskih li¢nosti, pohrlio i znatan broj
farmaceuta, od kojih su se neki zadrZali u Srbiji i posle
rata. Smatrali smo da bi na ovaj nacin osmorica koje
prikazujemo dobili svoje pravo mesto koje im u istoriji

srpskog vojnog saniteta pripada. Uz to, mora se
napomenuti da je zafudujuée da srpsko vojno
apotekarstvo, u celini gledano, nije dobilo viSe

istrazivacke paznje. Do sada, najpoznatija je knjiga prof.
Dragana Stupara ,,Vojna farmacija Srbije u XIX veku* iz
1977. godine, koja proistice iz njegove doktorske
disertacije, odbranjene na Farmaceutskom fakultetu u
Beogradu 1975. godine .
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Florian Birg — “Cvetko” (Pest?/Szeged! 1801 -
Belgrade, October 13, 1865)

It is not clear what Florian Birg’s place of birth was — his
conduit list from 1844 speaks of Pest, where to the question:
“Where are you from?” he answered: “From Pest”, and the
information from the Register of Deaths of the Roman
Catholic Apostolic Church in Belgrade indicates that Szeged
was his place of birth. Anyhow, he completed elementary
school and a six-year gymnasium in his hometown and
“philosophy” in Pest (seventh and eighth grade of the higher
gymnasium), where he also obtained his master’s degree in
medicine, surgery, and pharmacy. Following these events, for
16 years, he was a private apothecary in Pest, and then, in
1837, he came to Belgrade to serve in the Turkish garrison as
“the second doctor and apothecary in the hospital pharmacy”.
Two years later, on February 14, 1839, he transferred to the
Serbian service in the position of the Belgrade primary
supervising physician. Later, as mentioned above, after the
death of the first staff surgeon, Moritz Fiedler, Florian Birg
took his place on October 17, 1841.

Birg remained in the position of the first staff surgeon un-
til 1859. In all likelihood, he was a kind of medical “two-
headed” and perhaps “multi-headed” mythical creature, serving
as both a physician’s apprentice and apothecary and working in
Kragujevac and Belgrade. For his first service as a physician’s
apprentice, there are several written proofs, such as the one of
Dr. Vladan Pordevi¢ in his first book, “History of Serbian Mili-
tary Health”, from which it can be seen that Birg treated sick
soldiers and submitted reports about it. For his second service
as an apothecary, we cannot find any confirmation, although
we consider it logical and true, bearing in mind his pharmacy
diploma and 16 years of experience, as well as the weak staff-
ing opportunities that prevailed in Serbia at that time. Perhaps
this is supported by the fact that on November 15, 1847, he re-
signed from the military service and at the same time begged
for any other service “because he had too little reward and too
much work” without specifying anything further. Nevertheless,
his service in Serbia was primarily a medical one, as evidenced
by the fact that when his request was finally granted in 1859, he
was appointed again as the primary supervising physician of
the Belgrade district, a position he held until his death. He was
also the acting manager of the Psychiatric Hospital “Dom za s’
uma siSavsih” from its establishment on August 3, 1861, as can
be seen from his application for the payment of fees (in the Re-
view of Government Affairs from 1867, Dr. Mladen Jankovié
appears in that position). Upon his return from exile, Prince Mi-
lo§ promoted him to the rank of staff captain, which was an-
nounced in “Novine serbske” on April 18, 1859. Finally, as ear-
ly as 1844, together with Dr. Lindenmayer, Birg founded the
“Museum of Rarities” in one wing of the old Palilula barracks,
which can be considered the first natural history and medicine
museum in Serbia.

According to his official assessment entered in the mili-
tary conduit list for 1844, he was “naturally gifted, good, so-
ciable, polite, rather strict, quite agile, punctual, diligent,
with a small body, and of good health”.

Florijan Birg — ,,Cvetko” PeSta?/Segedin! 1801 -
Beograd, 13. oktobar 1865)

Nije jasno koje je mesto rodenja Florijan Birga — za
PeStu govori njegova konduit lista iz 1844. godine, gde na
pitanje ,,Odakle je?”, on odgovara ,lz PeSte”, a da se
rodio u Segedinu govori podatak iz Mati¢ne knjige umrlih
apostolske rimokatoli¢ke misije u Beogradu, u kojoj je
kao mesto rodenja upisan Segedin. U svakom slucaju, u
rodnom mestu je zavrSio osnovnu i Sestorazrednu
gimnaziju, a u Pesti ,filosofiju” (sedmi i osmi razred vise
gimnazije), kao i magistarske, mediko-hirurSke i
apotekarske studije. Potom je u PeSti bio 16 godina
privatni apotekar, da bi 1837. godine doSao u sluzbu
turskog garnizona u Beogradu kao ,,drugi lekar i apotekar
u bolnickoj apoteci“. Nakon dve godine, 14. februara
1839. godine, preSao je u srpsku sluzbu na mesto
beogradskog fizikusa. Kasnije, kao $to je receno, po smrti
prvog Stab-hirurga Morica Fidlera, na njegovo mesto
presao je Florijan Birg, 17. oktobra 1841. godine.

Na poloZaju prvog Stab-hirurga ostao je do 1859.
godine. Po svoj prilici, Birg je bio neka vrsta medicinskog
,»dvoglavog®, a mozda i ,viSeglavog® stvorenja, vrseci
sluzbu i lekarskog pomoc¢nika i apotekara, radeéi i u
Kragujevcu i Beogradu. Za prvo imamo na viSe mesta
pisanje dr Vladana Dordeviéa u njegovoj prvoj knjizi
»Istorija srpskog vojnog saniteta”, iz kojeg se vidi da je
le¢io obolele vojnike i o tome podnosio izveStaje. Za
drugo ne nalazimo potvrde, iako smatramo logi¢nim da je
tako i bilo, imajuci u vidu njegovu apotekarsku diplomu i
16-godisnje iskustvo, kao i slabe kadrovske moguénosti,
koje su tada bile priustne u Srbiji. Mozda u prilog tome
govori ¢injenica da je 15. novembra 1847. godine podneo
ostavku na vojnu sluzbu i pri tome molio za ma kakvu
drugu sluzbu ,jer ima isuviSe malu nagradu, a suviSe
veliki posao”, ne navodeéi pri tome niSta blize. Ipak,
njegova sluzba u Srbiji bila je prevashodno lekarska, o
¢emu govori 1 ¢injenica da je, kada je najzad udovoljeno
njegovoj molbi, 1859. godine, ponovo postavljen za
fizikusa beogradskog okruga, mesto na kome je ostao sve
do smrti. Bio je i vrSilac duznosti upravnika psihijatrijske
ustanove ,,Dom za s’uma siSavSih“ od osnivanja 3.
avgusta 1861. godine, Sto se vidi iz njegove molbe za
isplatu honorara (ve¢ 1867. godine se na tom mestu u
drzavnom Sematizmu pojavljuje dr Mladen Jankovic).
Knjaz Milo§ ga je po povratku iz egzila unapredio u ¢in
Stab-kapetana, o ¢emu je u ,,Srbskim novinama” izasla
anonsa 18. aprila 1859. godine. Najzad, jos 1844. godine,
Birg je zajedno sa dr Lindenmajerom osnovao u jednom
krilu stare palilulske kasarne ,,Muzeum retkosti”, Sto se
moze smatrati prvim prirodnjaéko-medicinskim muzejom
u Srbiji.

Prema njegovoj sluZbenoj oceni upisanoj u vojnoj
konduit listi za 1844. godinu, bio je ,,prirodni darovanija
dobri, druzevan, uctiv, dosta strog, dosta okretan, tocan,
priljezan, tela po malenog i zdravlja dobrog”.

Nedok SA. Vojnosanit Pregl 2023; 80(12): 1054-1065.
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He died in Belgrade on October 13, 1865. He was mar-
ried twice. With his first wife, Pulherija, who died while he
was still in Turkish service (1838), he had a daughter, Per-
sida. With his second wife, Ana, he had a son, Ljubomir,
who changed his religion to Orthodox, and after changing his
surname to Birgovi¢, Ljubomir became a professor of natural
sciences at Serbian gymnasiums in UZice, Svilajnac, and
Cacak, where he also held the position of the high school di-
rector* 50,

Dorde Dordevi¢ (Fourka/Epirus, February 15, 1814
— Belgrade, January 7, 1896)

Porde Pordevi¢ was of similar fate as Florian Birg in
terms of bivalent service. Although he was a trained
empiricist, physician, and apothecary’s apprentice, he was
far more famous as the father of one of the greatest Serbian
military and civilian doctors, mayor of Belgrade, law writer,
ambassador, minister, and prime minister, Dr. Hipokrat
(Vladan) Dordevic.

In his hometown, he completed “three grades of Greek
school”, then he apprenticed in pharmacies in the Turkish
Empire, learning the trade. In Constantinople, he worked for
seven years, first as a civilian, then in a military pharmacy.
Following his destiny, he finally came to Belgrade, where he
felt at home, married the beautiful Maria of the Cincar
family Leko, and built a house on Gospodska Street (now
Brankova). He worked in the Turkish service in a pharmacy
located in the Belgrade fortress. After that, on July 10, 1845,
he joined the Serbian Army as a garrison apothecary and
continued serving in the Belgrade and Kragujevac garrisons
until May 1854, when he resigned. In one source, he states:
“My first appointment in 1849 was changed to the position
of a chief servant, and for that, my future was placed in the
greatest uncertainty”. In another source he states: “Due to the
process that was conducted by the Ministry of the Interior
Affairs against the head of health during my absence, | had
my own pharmacy in Sarajevo for two years and five
months”. The pharmacy, which he and his brother Nikola
named “The Lion’s Pharmacy”, is considered the first
modern pharmacy in Bosnia and Herzegovina. In 1857, he
entered the military service again. From then until his
retirement, he did not leave it ever again. During the wars, he
served in the reserve Military Hospital in Cuprija (1876),
Smederevo (1877/78), and in the Belgrade City Command
(1885), although he was already an old man and was retired
at the age of 71. Officially, he was a medical second
lieutenant from September 21, 1859, medical apprentice first

*The given notes exist in the Serbian Biographical Dictionary,
published by Matica srpska, Novi Sad, 2004, 550-551. Birg’s biog-
raphy was written by Dr. Teodor Kova¢ and MPhil Milica Bujas,
according to whom he became a master of the science of childbirth
and veterinary medicine during his studies. For the latter, they refer
to the work of the famous historian of medicine and veterinary med-
icine, Dr. Dragoljub Divljanovi¢, “Veterinary personnel in Serbia
1800-1918”, Belgrade, 1974, p. 23. By the way, according to them,
he was born in Pest in 1805, which is an incorrect date, considering
his conduit list from 1844, according to which he was 43 years old
at that time.

Nedok SA. Vojnosanit Pregl 2023; 80(12): 1054—10065.

Umro je u Beogradu, 13. oktobra 1865. godine. Bio
je dva puta Zenjen. Sa prvom suprugom Pulherijom,
umrlom jo$ dok je bio u turskoj sluzbi (1838), imao je
¢erku Persidu. Sa drugom suprugom, Anom, imao je sina
Ljubomira, koji se pokrstio i kao Birgovi¢ kasnije bio
profesor prirodnih nauka po srpskim gimnazijama u
Uzicu, Svilajncu i Cagku, gde je bio i direktor’ 5-1°,

Dorde Dordevi¢ (Furka/Epir, 15. februar 1814 —
Beograd, 7. januar 1896)

Porde Pordevi¢ bio je slicne sudbine kao Florijan
Birg po bivalentnoj sluzbi. Iako priu¢eni empiricar,
lekarski i apotekarski pomocénik, Porde Dordevi¢ je
daleko vise poznat kao otac jednog od najvecih srpskih
lekara, vojnih i gradanskih, gradonacelnika Beograda,
zakonopisca, ambasadora, ministra i predsednika vlade,
dr Hipokrata (Vladana) Pordevica.

U rodnom mestu je zavr$io ,tri razreda grcke
Skole®, zatim je Segrtovao po apotekama u turskom
carstvu, uceci zanat. U Carigradu je radio sedam godina,
prvo u gradanskoj, a potom u vojnoj apoteci, da bi
najzad doSao, slede¢i sudbinu, u Beograd, gde se brzo
odomacdio i ozenio lepom Macom iz cincarske porodice
Leko i okucio, ozidavsi kuéu u ondas$njoj Gospodskoj
ulici (sada Brankova). Radio je u turskoj sluzbi u
beogradskoj tvrdavi u apoteci, odakle je u srpsku vojsku
stupio 10. jula 1845. godine kao apotekar garnizona i
nastavio da sluzi u beogradskom i kragujevackom
garnizonu do maja 1854. godine, kada je dao ostavku. U
jednom izvoru navodi ,,5to prvaSnje naimenovanje moje
od 1849. godine u ono glavnog posluzetelja preobraéeno
i ¢rez toga buduénost moja u najveéu neizvesnost
stavljena je“. Na drugom mestu kaze ,,zbog gonjenja
nacalnika saniteta pri popeciiteljstvu vnutreni dela, za
vreme odsustvovanja bio sam sobstveni apotekar u
Sarajevu dve godine i pet meseci”. Apoteka, koju su on i
njegov brat Nikola krstili ,,Apoteka kod lava”, smatra se
prvom savremenom apotekom u Bosni i Hercegovini. U
vojnu sluzbu je ponovo stupio 1857. godine. Od tada, do
penzije, nije iz nje izlazio. Za vreme ratova sluZzio je u
rezervnoj Vojnoj bolnici u Cupriji (1876), Smederevu
(1877/78) i u Komandi grada Beograda (1885), iako vec
starac i penzioner, u 71-oj godini. Zvani¢no, bio je
sanitetski potporuénik od 21. septembra 1859. godine,
lekarski pomoc¢nik prve klase od 1. januara 1866.
godine, a u ¢&in poru¢nika preveden 1. marta 1876.
godine.

T Navedeni podaci postoje u Srpskom biografskom re¢niku,
Matica srpska, Novi Sad, 2004, 550-551, Birgova biografija koju su
pisali dr Teodor Kovac¢ i mr fil. Milica Bujas, po kojoj je on tokom
studija postao i magistar babi¢luka i veterine. Za ovo poslednje se
pozivaju na rad poznatog istori¢ara medicine i veterine veterinara dr
Dragoljuba Divljanovi¢a ,Veterinarski kadrovi u Srbiji 1800-
1918“, Beograd, 1974, 23. Usput, prema njima, on se rodio u Pesti
1805. godine, $to je netacan datum, imajuci u vidu njegovu konduit-
listu iz 1844. godine po kojoj je tada imao 43 godine.
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class from January 1, 1866, and was promoted to the rank of
lieutenant on March 1, 1876.

Agile and resourceful, educated for the bazaar of the
time (he spoke Serbian, Greek, Vlach, Cincar, Turkish, and
“honorably German”), and he did well in the army, as can be
seen from the official evaluation given to him by the
assistant chief of the Serbian health department, Dr. Filip
Taisi¢: “He is (naturally) gifted, very bright, and
understanding. In his duties, he is capable, very useful, and
reliable... he is an empiricist, skilled in the dispatch of
medicines, and does the job of a medical apprentice very
well. In his service, he is very zealous, accurate, and
attentive.” This can be seen from the awards he received: the
5th Order of the Cross of Takovo, Silver Medal for Zealous
Service, and Red Cross Medal of Merit.

He died in Belgrade, having lived to see the glory of his
only son, whom he was proud of 115,

Josif Katrain (Vinkovci,
Belgrade, July 16, 1872)

February 11, 1823 -

Josif Katrain was born in a large family (three male and
two female children) to father Ivan, a carpenter, and mother
Katarina, born Presnek. After finishing elementary school
and a six-grade gymnasium in his hometown, he completed
two years of pharmacy studies, probably in Pest or Prague.
His name was first mentioned in Serbia in 1855 in Review of
Government Affairs as the first apprentice of the apothecary
Pavle Ili¢ (the second was Radosav Simi¢) in the
“Government Pharmacy”, a pharmacy under the
Administration of the city of Belgrade, until June 10, 1859,
when it was sold to MPharm Teodor Sekuli¢ and Pavle Ivi¢
was moved to the position of state chemist fifth class in the
chemical laboratory at the Ministry of Internal Affairs
(MIA). That is not mentioned in the Review of Government
Affairs for 1860 and 1861. However, that information
appears in the writings by Dr. Lindenmayer during the
Turkish bombardment of Belgrade on June 3-5, 1862, when
a crisis headquarters was formed, the medical part of which
comprised the chief of health, unassigned at the time, Dr.
Emmerich Lindenmayer, and the Belgrade supervising
physician, Dr. Jovan Masin, who, among other things, had
the task of organizing a medical facility and a hospital with
500 beds for the wounded. Then, with the knowledge of the
Minister of Defence Monden, it was decided “that without
hesitation and delay, a military pharmacy with a large stock
should be established and that Josif Katrain, a well-known
apothecary in Belgrade with a degree, should be positioned
in it.” That situation was later made official on August 28,
1862, when Katrain was appointed by the Prince’s Decree as
a temporary military apothecary in the Belgrade Military
Hospital, a position where he would remain until his
untimely death. After obtaining Serbian citizenship on April
1, 1865, he was appointed as an executive apothecary second
class and promoted on December 1, 1871, to an apothecary
first class. He brought order to the military pharmacy and
can be de facto considered the first real educated and
permanent Serbian military apothecary. Due to his early

Okretan i snalazljiv, za tadasnju carSiju ucen
(govorio je srpski, gréki, vlaski, cincarski, turski, a ,,od
Casti nemecki®) i u vojsci se dobro snalazio, $to se vidi i
iz sluzbene ocene koju mu je dao pomocénik nacelnika
srpskog saniteta dr Filip Taisi¢: ,,Dara je (prirodnog)
dobrog, vrlo je bistar i s(h)vatljiv. U duznosti je sposoban
i vrlo upotrebljiv i pouzdan... empiri¢ar je, vesSt za
ekspediciju lekova i vrlo dobro otpravlja posao
pomoc¢nika lekarskog, u sluzbi vrlo revnostan, tacan,
pazljiv’. To se vidi i iz odlikovanja koja je dobio:
Takovski krst 5. reda, Srebrna medalja za revnosnu sluzbu
i Medalja Crvenog Krsta.

Umro je u Beogradu, dozivevsi da vidi slavu svoga
sina jedinca kojim se ponosio 11715,

Josif Katrain (Vinkovci, 11.02.1823 — Beograd, 16.
juli 1872)

Josif Katrain roden je u mnogoclanoj porodici (tri
musSka i dva Zenska deteta) od oca lvana, tesara i majke
Katarine, rodene Presnek. Posle zavrSene osnovne $kole i
Sestorazredne gimnazije u rodnom mestu, zavrSio je
dvogodisnje studije farmacije, verovatno u Pesti ili Pragu.
Njegovo ime u Srbiji se prvi put pominje u Drzavnom
Sematizmu za 1855. godinu kao ime prvog pomocénika
(drugi je bio Radosav Simi¢) kod apotekara Pavla Ilica u
apoteci Uprave varo$i Beograda ,Praviteljstvujuca
apoteka” do 10. juna 1859. godine kada je prodata mr.
farm. Teodoru Sekuli¢u, a Pavle Ivi¢ preSao na mesto
drzavnog kemika pete klase u hemijsku laboratoriju pri
Ministarstvu unutrasnjih dela (MUD). U Sematizmima za
1860. godinu i 1861. godinu se to ne pominje. Medutim,
ta informacija se pojavljuje u spisu dr Lindenmajera, u
vreme turskog bombardovanja Beograda 3-5. juna 1862.
godine, kada je obrazovan krizni $tab, ¢iji medicinski deo
su bili nacelnik saniteta na raspolozenju dr Emerih
Lindenmajer i beogradski fizikus dr Jovan Masin koji je
izmedu ostalog imao zadatak da organizuje sanitet i
bolnicu od 500 kreveta za ranjenike. Tada je, uz znanje
vojnog ministra Mondena odluceno ,,da se bez oklevanja i
odugovladenja obrazuje vojna apoteka sa velikim
zalihama i da se u njoj postavi Josif Katrajn, dobro
poznati u Beogradu diplomirani farmaceut”. To stanje je
kasnije ozvani¢eno 28. avgusta 1862. godine kada je
Katrain Knjazevim Ukazom postavljen za privremenog
vojnog apotekara u beogradskoj vojnoj bolnici, mestu na
kome ¢e ostati do svoje prerane smrti. Po prelasku u
srpsko drzavljanstvo 1. aprila 1865. godine postavljen je
za dejstviteljnog apotekara druge klase, a unapreden 1.
decembra 1871. godine za apotekara prve klase. Uveo je
red u vojnoj apoteci, te se de facto moZe smatrati za prvog
pravog Skolovanog i trajnog srpskog vojnog apotekara.
Zbog prerane smrti, o njemu je sacuvano malo podataka,
koji se, pojedinaéno, nalaze na vide strana. Cak i dr
Vladan Pordevié, koji je, piSuci svoje knjige o istoriji
srpskog vojnog saniteta, imao na raspolaganju celu
dotadaSnju netaknutu vojnu arhivu, naSao je o njemu
samo jedan dokumenat.

Nedok SA. Vojnosanit Pregl 2023; 80(12): 1054-1065.
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death, little information about him has been preserved and
can be individually found on several pages. Even Dr. Vladan
DPordevi¢, who, when writing his books on the history of
Serbian military health, had the entire previously untouched
military archive at his disposal, found only one document
about him.

According to the Catholic Church’s Register of Deaths,
he died after a short illness from “inflammation of the brain”.
He was married to Ana, born Sefer 16-2,

Mihailo Birg (Dunaféldvar, January 29, 1809* -
Belgrade, exact date unknown, 1880/81)

No further family information is known, nor where
Mihailo Birg completed his primary and secondary
education. He completed his studies for the title of Master of
Pharmacy in Pest in 1835, and after that, he worked as an
apothecary in Szeged until he came to Serbia when he was
already 55 years old.

He came to Serbia on November 8, 1864, and on
November 20, he was appointed apothecary at the Military
Hospital in Kragujevac. In 1873, he was transferred to the
same duty in the Belgrade Military Hospital, where he
worked until the end of his service in 1880, unassigned for
the last two years. On November 30, 1875, he received the
rank of second lieutenant and lieutenant in 1878 (according
to the conduit list).

During the Serbian-Ottoman wars of 1876 and 1877/78,
he continued working in the hospital. According to the offi-
cial assessment given in his personal file in 1874 by Major
Filip Tajsi¢, assistant to the head of health, he is “weak and
silent because of his age, skilled and useful in pharmacy
work. In his service, he is very zealous, punctual, durable,
and diligent. He is not a good economist and does not know
how to distribute his salary; because of this, he has deduc-
tions from his salary. He should be unassigned.”

He spoke Serbian, Hungarian, German, and Latin. He
was married and had one daughter 242,

Milos Mihailovié¢/Mihajlovi¢ (Novi Sad, December
22,1822 - Kragujevac, November 17, 1887)

Milo§ Mihailovi¢ obtained primary and secondary ed-
ucation in his hometown, Novi Sad, and received education
in medical and pharmaceutical sciences in Vienna. Before
he came to Serbia, he was an “apprentice in civic pharma-
cies”.

He joined the Serbian military service as a foreign citi-
zen on June 25, 1865. When he received Serbian citizenship
after seven years, he was transferred to permanent service on
November 20, 1872, as an apothecary’s apprentice second
class, and on May 1, 1875, as an apothecary’s apprentice
first class. In March 1876, when military ranks were intro-
duced in the health department, he was promoted to the rank
of lieutenant.

*In Military Review for 1874, p. 171, it is written that he was
born on January 7, 1807.

Nedok SA. Vojnosanit Pregl 2023; 80(12): 1054—10065.

Prema katolickoj crkvenoj knjizi umrlih, umro je
posle kraceg bolovanja od ,zapaljenja mozga“. Bio je
oZenjen Anom, rodenom Sefer 1623,

Mihailo Birg (Dunafeldvar, 29. januar 1809% —
Beograd, tacan datum nepoznat 1880/81)

Nisu poznati blizi porodi¢ni podaci, niti gde je
Mihailo Birg zavrSio osnovno i srednje obrazovanje.
Studije za zvanje magistra farmacije zavrSio je u Pesti
1835. godine i posle toga je radio kao apotekar u
Segedinu, sve do dolaska u Srbiju, kada je ve¢ imao 55
godina.

U Srbiju je do%ao 8. novembra 1864. godine i 20.
novembra je bio postavljen za apotekara pri Vojnoj
bolnici u Kragujevcu. Na istu duZnost u beogradskoj
vojnoj bolnici premeSten je 1873. godine i u njoj radio do
kraja sluzbe 1880. godine, posto je poslednje dve godine
bio na raspoloZenju. Dobio je ¢&in potporuénika 30.
novembra 1875. godine, a 1878. godine ¢in porucnika
(prema konduit-listi).

Za vreme srpsko-turskih ratova 1876. godine i
1877/78. ostao je na radu u bolnici. Prema sluZbenoj
oceni koju je u njegovom personalnom kartonu dao 1874.
godine major dr Filip Tajsi¢, pomo¢nik nacelnika saniteta,
on je ,,zbog starosti slab i ¢utljiv, u apotekarskom poslu
vest 1 upotrebljiv. U sluzbi je vrlo revnostan, tacan,
izdrzljiv, marljiv. Nije dobar ekonom i ne ume da
rasporeduje platu, zbog ovoga mu se odbija od iste.
Valjalo bi ga staviti u stanje pokoja.”

Govorio je srpski, madarski, nemacki i latinski. Bio
je oZenjen i imao jednu éerku 2428,

Milo§ Mihailovi¢/Mihajlovi¢c (Novi Sad, 22.
decembar 1822 — Kragujevac, 17. novembar 1887)

Milo§ Mihailovi¢ u rodnom mestu Novom Sadu,
stekao osnovno i srednje obrazovanje, a u Becu znanje
medicinsko-farmaceutske nauke. Pre nego $to je doSao u
Srbiju bio je ,,asistent u gradanskim apotekama”.

U srpsku ugovornu vojnu  sluzbu kao strani
drzavljanin stupio je 25. juna 1865. godine. Kada je posle
sedam godina dobio srpsko drzavljanstvo preveden je u
stalnu sluzbu 20. novembra 1872. godine u zvanju
apotekarskog pomocénika druge klase, a 1. maja 1875.
godine u apotekarskog pomocénika prve klase. Marta
1876. godine, kada su u sanitet uvedeni vojni ¢inovi,
preveden je u ¢in porucnika.

Prvih sedam godina je radio u beogradskoj Vojnoj
bolnici, a zatim je premesten u kragujevacku vojnu bolnicu i
U njoj ostao do penzije 1887. godine. Tamo je radio u miru i
tokom srpsko-turskih ratova 1876. godine i 1877/78. godine,
dok je u Srpsko-bugarskom ratu 1885. godine, iako veé u
godinama, bio apotekar u sanitetskoj Ceti pri zavojiStu
Sumadijske divizije. Odlikovan je Srebrnom medaljom za

Su Vojnom Sematizmu za 1874, str. 171, pise da je roden 7.
januara 1807. godine.
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For the first seven years, he worked in the Belgrade Mili-
tary Hospital, and then, he was transferred to the Kragujevac
Military Hospital and continued working there until his retire-
ment in 1887. He worked there in peace and during the Serbian-
Ottoman wars of 1876 and 1877/78, while in the Serbo-
Bulgarian War of 1885, although already in his old age, he was
an apothecary in the medical company for first-aid medical
treatment of the Sumadija Division. He was awarded the Silver
Medal for Zealous Service. In the official evaluation for 1874
given by the head of the Serbian military medical service, Lieu-
tenant Colonel Dr. Karlo Beloni, it is written: “Strong and stur-
dy, capable of service in the field, reliable in his word. A good
and accurate apothecary, punctual and diligent in his service.
Gentle and polite to the younger ones, respectful to the equals,
attentive and considerate to the older ones. In service, serious
and useful, out of it, of pure character, very peaceful. Socializes
with his equals. Deserves to be promoted.”

He died, just retired.

In addition to the Serbian language, he spoke German,
Hungarian, and Latin. Family information is unknown 2%,

Mihailo Herman (Novi Sad, September 22, 1822 —
Belgrade, after 1888)

Mihailo Herman was born to father Mihail and mother
Elizabeth, born Gross. He completed primary school and a six-
grade gymnasium in his hometown. He studied pharmacy at the
University of Pest and obtained the title of Master of Pharmacy.

After graduating, he worked in pharmacies in Vienna and
Pest. In 1859, as a military apothecary, he participated in Aus-
tria’s war with the French and Italians on the Italian side.

He came to Serbia at the beginning of 1868, and on January
25, he was accepted into military service as a contract apothecary
apprentice in the Belgrade Military Hospital. On November 30,
1875, he was promoted to the rank of second lieutenant and, as
such, participated in the wars with Turkey in 1876 in the West-
Moravian Division that fought on the western part of the front. In
1877/78, he served in the IV Field Hospital of the Moravian
Corps when he was awarded the Silver Medal for Zealous Ser-
vice. When the Great Ni$ Military Hospital was founded, he was
transferred to work there. After the wars ended, he returned to his
old service in the Belgrade Military Hospital. On May 21, 1881,
he became a lieutenant. In the Serbian—Bulgaria War in 1885, he
was an apothecary in the medical company for first-aid medical
treatment of the Danube Division. After 1888, no information
can be found on him in the Reviews of Government Affairs.

As for the official grades, he was given the first one in
1874 by Major Dr. Filip Tajsi¢, who says: “He is of ordinary
talent, usable for the field service. Diligent and punctual in his
service, although non-permanently and unwillingly. Dishonest
towards his superiors and of a pliable and unstable character. He
is serious in his service, but outside of it, he behaves irresponsi-
bly towards his position, he is a bad economist, and he abuses
medicines.” Nevertheless, he was kept in the service. Two wars
in which he participated have passed, and in 1879, Major Dr.
Mihailo Markovi¢, the future head of military health, wrote a
new evaluation for him, saying: “He is of quiet nature, good in

revnosnu sluzbu. U sluzbenoj oceni za 1874. godinu koju
je dao nacelnik srpskog vojnog saniteta potpukovnik dr
Karlo Beloni piSe: ,,Snazan i krepak, sposoban za sluzbu
u polju, pouzdan u svojoj re¢i. Dobar i tacan apotekar, u
sluzbi tacan i revnostan. Prema mladima blag i uljudan,
prema ravnima pristojan, prema starijima paZljiv i
smotren. U sluzbi ozbiljan i koristan, van nje karaktera
Cistog, vrlo miroljubiv. Druzi se sa sebi ravnima.
Zasluzuje da se unapredi.”

Umro je tek penzionisan.

Pored srpskog govorio je nemacki, madarski i
latinski. Porodi¢ni podaci nepoznati 2%-%9,

Mihailo Herman (Novi Sad, 22. septembar 1822 —
Beograd, posle 1888)

Otac Mihaila Hermana bio je Mihail, a majka
Elizabeta, rodena Gros. U rodnom mestu zavr$io je
osnovno i Sestorazredno gimnazijsko obrazovanje.
Studirao je farmaciju na peStanskom univerzitetu i stekao
zvanje magistra farmacije.

Po diplomiranju je radio po apotekama u Becu i
Pesti. Godine 1859. je kao vojni apotekar ucestvovao u
Italiji, u ratu Austrije sa Francuzima i Italijanima.

U Srbiju je doSao pocetkom 1868. godine i veé 25.
januara primljen u vojnu sluzbu kao ugovorni apotekarski
pomoénik u beogradsku vojnu bolnicu. U ¢&in
potporu¢nika unapreden je 30. novembra 1875. godine i
potom ucestvovao u ratovima sa Turskom 1876. godine u
Zapadno-moravskoj diviziji koja se borila na zapadnom
frontu. Zatim je 1877/78 sluzio u IV poljskoj bolnici
Moravskog korpusa, kada je odlikovan Srebrnom
medaljom za revnosnu sluzbu. Pri osnivanju Velike niske
vojne bolnice premesten je na rad u nju. Po zavrSetku
ratova vrafen je na staru sluzbu u beogradsku vojnu
bolnicu. Poru¢nik je postao 21. maja 1881. godine. U
srpsko-bugarskom ratu 1885. godine bio je apotekar u
sanitetskoj Ceti pri zavojiStu Dunavske divizije. Posle
1888. godine ne nalazi se u Sematizmima.

Sto se ti¢e sluzbenih ocena, u prvoj koju mu je dao
1874. godine major dr Filip Tajsi¢ navodi se da je
,0bi¢nog dara, upotrebljiv za poljsku sluzbu. U sluzbi je
revnostan i tacan, no ne trajno i voljno, prema stareS§inama
je neiskren, karaktera povodljivog i nestalnog. U sluzbi je
ozbiljan, a van nje se ponaSa neodgovorno prema svome
polozaju, rdav je ekonom, pravi zloupotrebe sa
lekovima.” Ipak je ostavljen u sluzbi. Prosla su dva rata u
kojima je ucestvovao i 1879. godine mu novu ocenu pise
major dr Mihailo Markovi¢, buduéi nacelnik vojnog
saniteta, koji kaze: ,tihe naravi, dobar u struci, tadan i
revnostan, radi sa voljom, uctiv, vrlo dobrog vladanja u i
van sluzbe, dobar ekonom. Zasluzuje preporuku!” Sli¢nu
ocenu mu je dao 1880. godine i vojni apotekar kapetan
prve klase dr Alojz E. Helih.

Bio je oZenjen i bez dece 4049,

Nedok SA. Vojnosanit Pregl 2023; 80(12): 1054-1065.
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his profession, punctual and zealous, works with will, po-
lite, of very good behavior in and out of service, good
economist. He deserves a recommendation!” A similar as-
sessment was given to him in 1880 by the military apothe-
cary Captain First Class, Dr. Alojz Helih.

He was married with no children 49,

Hristifor Dimitrijevi¢ (Novi Becej, July 21, 1829 —
Belgrade, November 9, 1896)

After completing elementary school in his hometown
and a six-grade gymnasium in Novi Sad, Hristifor Dimitri-
jevi¢c went to Vienna to study pharmaceutics, where he
completed the pharmaceutical course. After completing his
education, he worked as a civil apothecary in various plac-
es.

He came to Serbia at the beginning of the war year of
1876 and entered the military medical service on March 10
of the same year as a contract second lieutenant. He kept
that position until his death without changing his citizen-
ship. His first job was in the Belgrade Military Hospital. At
the beginning of the war with Turkey in 1876, he was the
operator of the pharmacy depot in the Timok Division, for
which we assume that it was in ZajeCar. When Zajedar was
abandoned, and the entire Active Army was reorganized af-
ter suffering losses into the Morava-Timok Army under the
command of General Chernyaev, until the end of the war,
Hristifor was assigned as an apothecary at the field hospital
of the Lukovo Corps in the village of Krivi Vir, whose
head of health was Major Dr. Stevan Nedok. In the 1877/78
war, he was an apothecary at the Il Field Hospital of the
Sumadija Corps, and after the armistice, he worked at the
Great Ni$ Military Hospital. After the end of the war, from
November 5, 1878, until 1887, he remained in the Military
Hospital in NiS. During the Serbo-Bulgarian War in 1885,
he stayed in Ni$, first in the reserve medical company at the
Supreme Command, and after the armistice, he returned to
the Ni$ Military Hospital. In 1887/88, he had a break in
service for eight months and eight days, and after that, until
his death, he maintained the service in Belgrade, either in
the Military Hospital or in the main warehouse of medical
supplies. Judging by this, it seems that he died while still
active in the service. For his participation in wars, he was
awarded the Silver Medal for Zealous Service. On Septem-
ber 13, 1880, he was promoted to the rank of apothecary
first class.

In the official evaluation from 1879, written by Cap-
tain Dr. Jovan Porubovié, it is stated: “naturally gifted,
physically strong, of open and venturesome character, and
gentle nature. Capable of the position he is in, even for a
higher one. He is very zealous in performing his duties,
which comes from his own personality. He is considerate
and attentive to the seniors, and towards the younger ones,
he behaves like an elder. His behavior is serious and exem-
plary. He is a good economist. Deserves a higher rank”.

He was educated [he spoke, read, and wrote in Ger-
man, Latin, Vlach (Romanian), and Hungarian]. He was a
widower with one female child 50-%5,
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Hristifor Dimitrijevi¢ (Novi Becej, 21. juli 1829 —
Beograd, 9. novembar 1896)

Posle zavrSene osnovne 3Skole u rodnom mestu i
Sestorazredne gimnazije u Novom Sadu, Hristifor
Dimitrijevi¢ otiSao je u Be¢ na studije farmaceutike i tamo
,»Svrsijo farmaceutski kurs”. Posle zavrSenog Skolovanja
radio je kao gradanski apotekar u raznim mestima.

U Srbiju je doSao u pocetku ratne 1876. godine i stupio
u vojni sanitet 10. marta iste godine, u svojstvu ugovornog
potporuc¢nika. U tome stanju ostaje sve do svoje smrti, ne
menjajuéi drzavljanstvo. Prvo radno mesto bilo mu je u
beogradskoj vojnoj bolnici. U pocetku rata sa Turskom 1876.
godine bio je rukovalac apotekarskog depoa u Timockoj
diviziji (pretpostavljamo da je to bio ZajeCar). Kada je
Zajecar bio napusten, a celokupna dejstvujuca vojska posle
pretrpljenih gubitaka reorganizovana u moravsko-timocku
vojsku pod komandom generala Cernjajeva, zatekao se i bio
tu do kraja rata u selu Krivi vir na mestu apotekara poljske
bolnice Lukovskog korpusa, €iji je nacelnik saniteta bio
major dr Stevan Nedok. U ratu 1877/78. godine bio je
apotekar TIT poljske bolnice Sumadijskog korpusa, a po
primirju je radio u Velikoj niskoj vojnoj bolnici. Posle
zavrSenog rata, od 5. novembra 1878. godine pa sve do 1887.
godine ostao je u stalnoj niSkoj vojnoj bolnici. U vreme
srpsko-bugarskog rata 1885. godine ostao je u NiSu, prvo u
rezervnoj sanitetskoj ceti pri Vrhovnoj komandi, a po
primirju se vratio u niSku vojnu bolnicu. Imao je prekid u
sluzbi osam meseci i osam dana 1887/88. godine, a posle
toga, sve do smrti, bio je sa sluzbom u Beogradu, bilo u
vojnoj bolnici ili u Glavnom slagaliStu sanitetskog
materijala. Sude¢i prema ovome, izgleda da je umro jo$
aktivan u sluzbi. Za uce$¢e u ratovima odlikovan je
Srebrnom medaljom za revnosnu sluzbu. U zvanje apotekara
prve klase preveden je 13. septembra 1880. godine.

U sluzbenoj oceni iz 1879. godine, koju je pisao
kapetan dr Jovan Porubovi¢, stoji: ,,prirodnog dara obi¢nog,
telesno krepak, karaktera otvorenog i preduzimljivog, naravi
blage. Sposoban za polozaj u kome je, a i za veéi. U vrSenju
sluzbe vrlo je revnostan i to dolazi od njegove sopstvenosti.
Prema starijima je smotren i paZzljiv, a prema mladima
ponasa se stareSinski. Vladanja je ozbiljnog i primernog.
Ekonom je dobar. Zasluzuje veci ¢in”.

Bio je obrazovan [govori, ¢ita i piSe nemacki, latinski,
vlagki (rumunski) i madarski], udovac, sa jednim Zenskim
detetom 5%,

Alojz E. Helih (Podebradi, Ceska, 7. juni 1843 —
Beograd, 9. mart 1902)

Alojz E. Helih bio je najvazniji i najspremniji vojni
apotekar srpske vojske XIX veka, njen glavni apotekar.
Dospeo je, izuzetno, do ranga potpukovnika (visi intendant
druge klase).

Njegov otac, Emanuel, bio je apotekar u mestu
Podebradi/Ceska. Alojz je u rodnom mestu u¢io osnovnu
Skolu i punu gimnaziju, a na Univerzitetu u Pragu zavrsio je
Cetvorosemestralno  Skolovanje (1865/66) za magistra
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Alojz E. Helih (Podébrady, Czech Republic, June 7,
1843 - Belgrade, March 9, 1902)

The most important and prepared military apothecary of
the Serbian Army of the 19th century was Alojz E. Helih, who
was also the chief apothecary of the Serbian Army. Uncom-
monly, he reached the rank of lieutenant colonel (senior quar-
termaster second class).

His father, Emanuel, was an apothecary in Podébrady, a
town in the Czech Republic. Alojz completed elementary
school and an eight-grade gymnasium in his hometown, and at
the University of Prague, he studied for four semesters
(1865/66) for a master’s degree in pharmacy. Then, as an im-
perial scholarship holder, he spent two more years (1867 and
1868) training in the University Chemical Laboratory and be-
came a chemist. Before coming to Serbia, he worked in Ger-
many and Austria in pharmacies and chemical factories,
among other things, in a factory for gunpowder production.

He came to Serbia following a competition at the begin-
ning of 1872 and started working in the State Chemical Labor-
atory at MIA, of which he was also the director for a short
time. On November 10, 1872, he transferred to the contract
military service as an apothecary of the Belgrade Military
Hospital and manager of the Main Pharmacy Depot. Until
September 20, 1874, he was in service by contract as a foreign
citizen. Uncommonly, before the usual duration period of sev-
en years, he was granted Serbian citizenship on April 18,
1874, and became a permanently employed civilian in the Ar-
my. On May 1, 1875, according to the new Law on Army Or-
ganization, he was already promoted to the rank of medical
captain first class, the highest rank for military apothecaries
that existed in those times. On September 2, 1883, as a sign of
honor and respect but contrary to the law, he was promoted to
the rank of medical major, and on December 6, 1884, he re-
ceived the title of senior quartermaster second class, which
was equal to the rank of lieutenant colonel.

In 1884, using his earlier experiences from a gunpowder
factory in Austria, he examined the purity of the saltpeter pro-
duced in the military gunpowder factories in Stragari and
Obili¢evo near KruSevac. He determined the impurities, simul-
taneously devising a procedure for their removal. He checked
his results at the University Chemistry Laboratory in Stuttgart,
which he announced in a published paper in a chemical maga-
zine. That contributed to the improved properties of gunpow-
der, primarily to its chemical stability, because until then, it
was chemically unstable, which led to spontaneous self-
ignitions.

From the position he was in, he tried to ensure that the
Serbian Army was supplied as much as possible with medical
supplies and medicines, which was not always easy due to the
poverty of the young country. With the obtained knowledge
and a lot of will and energy, he managed the Serbian pharma-
cy throughout the three wars that Serbia fought in the 19th
century, and many wounded or sick people had to thank him
for saving their lives. His enormous effort is best expressed by
the words of Dr. Vladan Pordevi¢ during the Serbo-Bulgarian
War in 1885: “On the very first day (of taking office as the
Chief of Medical Services of the Supreme Command), |

farmacije. Potom se kao carski stipendista jo§S dve godine
(1867. i 1868) usavrSavao u Univerzitetskoj hemijskoj
laboratoriji i postao diplomirani hemicar. Do dolaska u
Srbiju radio je u Nemackoj i Austriji u apotekama i
hemijskim fabrikama, izmedu ostalog i u fabrici za
proizvodnju baruta.

U Srbiju je dosao po konkursu poc¢etkom 1872. godine
i zapoCeo rad u DrZavnoj hemijskoj laboratoriji pri MUD,
¢iji je krace vreme bio i upravnik. Desetog novembra
1872. godine preSao je u ugovornu vojnu sluzbu na mesto
apotekara Beogradske vojne bolnice i upravnika Glavnog
apotekarskog depoa. Do 20. septembra 1874. godine bio je,
kao strani drzavljanin, u ugovornoj sluzbi, a posto je,
izuzetno pre sedmogodiSnjeg roka, 18. aprila te godine
prihvaéen u srpsko drzavljanstvo, postao je ,,dejstvitelni
(stalni) vojni sluzbenik. Ve¢ 1. maja 1875. godine je, po
novom Zakonu o0 ustrojstvu vojske, unapreden u ¢&in
sanitetskog kapetana prve klase, tada najvisi €in za vojne
apotekare. Zatim, 2. septembra 1883. godine, u znak
pocasti i poStovanja, mimo zakona, unapreden je u ¢in
sanitetskog majora, a 6. decembra 1884. godine dobio je
zvanje viSeg intendanta druge klase, $to je bilo ravno ¢inu
potpukovnika.

Godine 1884, koriste¢i svoja ranija iskustva iz fabrike
baruta u Austriji je ispitivao cistocu Salitre koja se
proizvodila u vojnim fabrikama baruta u Stragarima i
Obilicevu kod KrusSevca i1 utvrdio necistoée, smislivsi
istovremeno postupak za njihovo uklanjanje. Svoj rezultat
je proverio u Univerzitetskoj hemijskoj laboratoriji u
Stutgartu, $to je saoptio i u objavljenom radu u
poboljSanju cCasopisa za hemiju. Time je doprineo
poboljSanju svojstvava baruta, pre svega njegovoj
hemijskoj postojanosti. Do tada je barut bio hemijski
nestabilan, $to je dovodilo do spontanih samozapaljivanja.

Sa polozaja na kome se nalazio, Alojz E. Helih se
trudio da srpska vojska bude Sto bolje snabdevena
apotekar-skim i medicinskim materijalom i lekovima, Sto,
zbog siromastva mlade drzave nije bilo uvek lako. Imajuci
znanje, volju i energiju vodio je srpsko apotekarstvo u sva
tri rata koja je Srbija vodila u XIX veku i, zahvaljujuci
njemu, mnogim ranjenicima i bolesnicima su saCuvani
zivoti. Koliko se on trudio, najbolje govore reci dr
Vladana Pordevica za vreme Srpsko-bugarskog rata 1885.
godine: ,,Odmah prvog dana (stupanja na duZznost
naCelnika saniteta Vrhovne Komande) potrazio sam
podatke kako stoji vojska sa lekovima, zavojnim
priborima, instrumentima i ostalom opremom sanitetskih
trupa... Istoga dana (19. septembra 1885. godine) dobio
sam od majora Heliha ovakav izvestaj: vojne apoteke u
NiSu i Kragujevcu snabdevene su tako da u mirno doba
imaju dosta za Sest meseci. Osim neznatne nabavke
pogdekojeg leka ima u podruénom mi glavnom
apotekarskog slagalistu dovoljno lekova da se sve poljske
apoteke napune i da jo$ beogradska vojna apoteka ne
oskudeva. Drzim da sada imamo u zemlji dovoljno lekova
da podmirimo sve potrebe naSe vojske i u vanredom
stanju najmanje za dva meseca.“ Na ovo dr Vladan
zakljuCuje da se za ovakvo stanje ,,ima zahvaliti jedino

Nedok SA. Vojnosanit Pregl 2023; 80(12): 1054-1065.



Vol. 80, No. 12

VOJNOSANITETSKI PREGLED

Page 1063

looked for information on how the Army was doing with medi-
cines, bandages, instruments, and other broken equipment of the
medical troops... On the same day (September 19, 1885), | re-
ceived the following report from Major Helih: the military
pharmacies in Ni§ and Kragujevac are supplied so much that
there would be enough supplies for six months in peacetime.
Apart from the insignificant procurement of some medicine,
there is enough medicine in our regional main pharmacy ware-
house to fill all field pharmacies, and, even then, the Belgrade
military pharmacy would not be lacking any supplies. | believe
that we now have enough medicine in the country to meet all the
needs of our army even in a state of emergency for at least two
months.” On this, Dr. Vladan concluded that for this state of af-
fairs “..we have to thank only the foresight and energy of the
chief military apothecary who, in peacetime, did not forget the
first rule of every military administration — it is in peacetime that
war is prepared for”. Here is the assessment given to him in
1880 by the director of the Belgrade Military Hospital, Lieuten-
ant Colonel Dr. Josif Holec: “Very gifted and bright, with an
open character, venturesome, quiet. Healthy, agile, and persis-
tent. A highly educated apothecary, as well as a chemist and mi-
croscopist, follows the progress of those sciences. A very relia-
ble and accurate administrator and a caring teacher to his
younger associates. Excellent in every respect (in the service),
performs all tasks with great will, carefully and accurately. Very
respectful and polite towards the elderly, gentle and moderately
strict towards the younger ones. In general, he is very pleasant,
showing everywhere a very large level of acquired education.
He is very modest, but he lives decently. According to these vir-
tues, which distinguished him in his difficult and long-lasting
service, it is just to say that he deserves to be promoted.”

Alojz E. Helih was the chief apothecary of the Serbian
Army, a member of the Military Medical Committee until his
death, and a teacher to many generations of military apothe-
caries. He died in active service, and the following year, his
only son, Lieutenant Dr. Jaroslav Helih, a Serbian military
scholar who brilliantly completed his medical studies in Pra-
gue, died at a very young age (Belgrade, December 1, 1874 —
Zajecar, November 15, 1903). Besides his son, with his wife
BoZena, born Boucek, he also had a daughter, Ludmila (Bel-
grade, September 27, 1876 — Belgrade, date of death un-
known), later known as Ruza (her baptized name perhaps),
who became the director (1924-1931) of the Belgrade
“School for Nurses” of the Red Cross Society.

Lieutenant Colonel Helih was the holder of many mili-
tary decorations: Cross of Takovo V Order (1878), IV Order
(1889), Il Order (1893), Order of Saint Sava Il Order
(1894), Gold Medal for Zealous Service (1895), Cross of the
Society of the Red Cross (1878), Memorials of the Wars
1876, 1877/78, 1885 %684,
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uvidavnosti i energiji glavnog vojnog apotekara koji ni u
najdubljem miru ne zaboravljase na prvo pravilo svake
vojne administracije, a to je da se baS u mirnodopsko
vreme valja spremati za rat“. Evo ocene koju mu je 1880.
godine dao upravnik beogradske vojne bolnice,
potpukovnik dr Josif Holec: ,,Vrlo darovit i vrlo bistar,
otvorenog karaktera, preduzimljiv, tih. Zdrav, okretan i
izdrzljiv. Vrlo izobrazen apotekar, kao i1 hemicar i
mikroskopicar, prati napredak ovih nauka. Vrlo pouzdan i
tatan administrator, brizljiv uditelj svojih mladih. (U
sluzbi) u svakom pogledu odli¢an, vr$i sve poslove sa
osobitom voljom, smotreno i ta¢no. Prema starijima vrlo
uctiv i pristojan, prema mladima blag, umereno strog.
Uopste je vrlo prijatan drug, pokazujuci svud vrlo veliki
kapital izobraZzenja. Vrlo je skroman, no Zivi pristojno.
Prema ovakvim vrlinama, kojima se u teSkoj i
visegodiSnjoj sluzbi odlikovao, pravedno je da veé
zasuzuje unapredenje.*

Alojz E. Helih bio je glavni apotekar srpske vojske,
¢lan Vojno-sanitetskog komiteta do smrti, ucitelj mnogih
generacija vojnih apotekara. Umro je u aktivnoj sluzbi, a
naredne godine umro je njegov sin jedinac, mladi
poruc¢nik dr Jaroslav Helih (Beograd, 1. decembar 1874 —
Zajecar, 15. novembar 1903), srpski vojni stipendista, koji
je briljantno zavrsio studije medicine u Pragu. Pored sina,
sa suprugom BoZenom, rodenom Boucek imao je i ¢erku
Ludmilu (Beograd, 27. septembar 1876 — Beograd, datum
smrti nepoznat), kasnije poznatu kao Ruza (moguce
pokrsteno ime), koja je Kkasnije (1924-1931) bila
direktorka beogradske Skole za nudilje” Drustva
Crvenog Krsta.

Potpukovnik Helih bio je nosilac mnogih vojnih
odli¢ja: Takovski krst V reda (1878), IV reda (1889), Il
reda (1893), Orden Svetog Save Ill reda (1894), Zlatna
medalja za revnosnu sluzbu (1895), Krst Drustva Crvenog
Krsta (1878), Spomenice ratova 1876. godine, 1877/78.
godine, 1885. godine -84,
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The textbook Fundamentals of Clinical Pharmacology
was edited and written by Professor Viktorija Dragojevi¢
Simié¢, Professor Silva Dobri¢, Professor Momir Mikov, and
Professor Ranko Skrbi¢, with as many as 20 co-authors from
the Faculty of Medicine of the Military Medical Academy of
the University of Defence in Belgrade, the Faculty of Medi-
cine in Novi Sad, the University of Novi Sad, and the Facul-
ty of Medicine in Banja Luka, University of Banja Luka.

It was necessary to upgrade and enrich the knowledge
of drugs acquired by the medical students during the “Phar-
macology” course with the content necessary for the every-
day clinical practice of future medical doctors. In fact, an ef-
fort was made by the authors to present clinical pharmacolo-
gy comprehensively, taking into account the fact that it is a
modern interdisciplinary branch of medicine characterized
by intensive development. With this textbook, the authors
tried to rectify the insufficient representation of clinical
pharmacology literature in the Serbian language.

However, as is usual in a textbook like this, the authors
first dealt with the development of this discipline in the peri-
od of the existing Socialist Federal Republic of Yugoslavia
and its scope in Serbia, mentioning those who should be giv-
en credit mostly for developing clinical pharmacology.

Chapters dealing with clinical pharmacokinetics, clini-
cal importance of drug pharmacodynamics, good laboratory
practice in preclinical trials, and drug interactions form a
rounded whole. They represent topics that medical students
have already encountered during the “Pharmacology” course
but are now presented through a new clinical approach.

Considering the importance that clinical trials of new
drugs have for the individual patient, but also for the wider
social community, as well as the relevance of the topic, the
authors have dealt with it comprehensively by including his-

Udzbenik pod nazivom ,,Osnovi klini¢ke
farmakologije”, uredili su i napisali profesor dr Viktorija
Dragojevi¢-Simi¢, profesor dr Silva Dobri¢, profesor dr
Momir Mikov i profesor dr Ranko Skrbi¢, sa jo§ ¢ak 20
koautora sa Medicinskog fakulteta \ojnomedicinske
akademije Univerziteta odbrane u Beogradu, Medicinskog
fakulteta Novi Sad Univerziteta u Novom Sadu i
Medicinskog fakulteta Univerziteta u Banja Luci.

Bilo je potrebno da se znanje o lekovima koje su
studenti usvojili u okviru predmeta ,,Farmakologija“
nadogradi i obogati sadrZzajem koji je neophodan za
svakodnevni klini¢ki rad budu¢ih lekara. Zapravo, nastojalo
se da se klinicka farmakologija predstavi sveobuhvatno,
uzimaju¢i u obzir Cinjenicu da se radi o savremenoj
interdisciplinarnoj  grani  medicine, koju Kkarakterise
intenzivan razvoj. Ovim udZbenikom autori su pokusali da
isprave nedovoljnu zastupljenost literature za klinicku
farmakologiju na srpskom jeziku.

Ipak, kako je uobicajeno, autori su se najpre bavili
razvojem te discipline u periodu postojanja Socijalisti¢ke
Federativne Republike Jugoslavije i njenim dometima u
Srbiji, pominjuéi one li¢nosti kojima treba pripisati najvise
zasluga za razvoj klinicke farmakologije.

Poglavlja o klinickoj farmakokinetici, klinickom
znacaju farmakodinamike lekova, dobroj laboratorijskoj
praksi u pretklinickim ispitivanjima i interakcijama lekova
¢ine jednu zaokruzenu celinu. Ova poglavlja predstavljaju
teme sa kojima su se studenti medicine ve¢ susretali na
predmetu ,,Farmakologija“, ali su predstavljene kroz nov,
klinicki pristup.

S obzirom na znacaj koji klinicka ispitivanja novih
lekova imaju za pacijenta — pojedinca, ali i za Siru druStvenu
zajednicu, kao i na znacaj teme, autori su se njom bavili

Vojnosanit Pregl 2023; 80(12): 1066—1068.



Vol. 80, No. 12

VOJNOSANITETSKI PREGLED

Page 1067

tory, methodology, ethics, statistics, and especially good
clinical practice in clinical trials, as an internationally ac-
cepted standard that guides us to properly conduct studies
involving humans.

The chapters that refer to the branches of clinical phar-
macology that have been known for a long time, both global-
ly and in our country, are the ones dealing with pharma-
covigilance, pharmacoepidemiology, and pharmacoeconom-
ics. On the other hand, the chapters on the implementation of
the principles of pharmacogenomics in modern pharma-
cotherapy refer to both current and future opportunities in the
realization of the implementation of personalized medicine
in everyday medical practice.

Important topics, such as generic, substandard and falsi-
fied drugs, biotechnological drugs and biosimilars, as well as
the ones concerning clinical trials proving the biological
equivalence of investigated drugs, are also presented with
contemporary knowledge.

Other essential topics, such as those on national policy
of drugs and lists of medicines, as well as pharmacotherapy
in special clinical states and age groups, are also covered in
the first part of the textbook. Chapters on herbal and homeo-
pathic medicines, over-the-counter drugs, and medical devic-
es, which are also included, should inform future medical
doctors about topics they are probably not yet sufficiently
familiar with.

As it is very important for medical students to accept
the concept of rational use of drugs as well as the currently
generally accepted position that medicine must be based on
evidence, the authors also dealt with these topics. In the text-
book, the authors also discuss practical advice on how to ob-
tain pharmacotherapeutic aspects of the medical history from
patients, which is completely neglected and insufficiently
developed in our clinical practice.

Most of the texts are accompanied by tables and graphs,
and after each of them, a list of contemporary literature is at-
tached. The literature often features authors’ own publica-
tions, among others, speaking in favor of their long-term
work and rich experience in the field of clinical pharmacolo-
gy.

The second part of the book presents more than 30 clin-
ical cases, such as examples of rational drug prescribing, in-
cluding acute drug poisoning. They were chosen primarily
according to their frequency and importance for the medical
doctor in primary health care or as additional practical clari-
fication of certain topics that were already covered in the
first part of the textbook. These texts are also accompanied
by appropriate additional literature.

In the third part of the textbook, five examples of phar-
macokinetic tasks are given since students should gain insight
into the possibility of calculating and applying the pharmaco-
kinetic parameters of drugs in real-life clinical situations.

This textbook is the result of the contribution of a large
number of authors who teach clinical pharmacology as a part
of undergraduate and postgraduate education, including
health specialization. It is a significant contribution to the
expert literature in this field in the Serbian language. Due to
this, it is adapted to the curriculum that students should mas-
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sveobuhvatno, ukljucujuéi istoriju, metodologiju, etiku,
statistiku, a posebno dobru klinicku praksu u klini¢kim
ispitivanjima, kao medunarodno prihvaéenom standardu koji
nas upucuje na pravilno izvodenje studija koje ukljucuju
ljude.

Poglavlja koja se odnose na one grane klinicke
farmakologije koje su ve¢ dugo poznate u svetu, pa i kod
nas, su ona koja se bave farmakovigilancom,
farmakoepidemiologijom i farmakoekonomijom. S druge
strane, poglavlja 0 implementaciji principa
farmakogenomike u savremenu farmakoterapiju ukazuju i na
sadasnje i buduce mogucnosti da se realizuje teznja za
implementacijom personalizovane medicine u svakodnevnu
lekarsku praksu.

Znacajne teme, kao §to su genericki, supstandardni i
falsifikovani lekovi, biotehnoloski lekovi i biosimilari, kao i
koncept paralelnosti lekova i ispitivanja koja dokazuju
biolosku ekvivalentnost ispitivanih lekova, takode su
savremeno obradene i prikazane.

U prvom delu udZbenika obradene su i druge bitne
teme, poput onih o nacionalnoj politici lekova i listama
lekova, kao i farmakoterapiji u posebnim klini¢ckim stanjima
i uzrasnim grupama. Poglavlja o biljnim i homeopatskim
lekovima, lekovima bez recepta i medicinskim sredstvima,
koja su takode ukljucena, trebalo bi da informiSu buduce
lekare o temama sa kojima verovatno jo$ uvek nisu dovoljno
upoznati.

Kako je za studente medicine veoma bitno da jo$ u toku
studija prihvate koncept racionalne primene lekova i sada
opsteprihvaceni stav da medicina mora biti zasnovana na
dokazima, autori su se bavili i tim temama. Autori su se u
ovom udzbeniku takode bavili i prakticnim savetima 0 tome
kako uzeti farmakoterapijsku anamnezu, Sto je u potpunosti
zapostavljeno i nedovoljno razvijeno u nasoj klini¢koj praksi.

Vecina tekstova je obogacena tabelama i grafikonima, a
uz svaki je dat i popis savremene literature, u kome su cesto
navedene i sopstvene publikacije autora, S$to govori o
njihovom dugogodiSnjem radu i bogatom iskustvu u oblasti
klini¢ke farmakologije.

U drugom delu udZbenika dat je prikaz vise od 30
klinickih  sluCajeva, odnosno primera racionalnog
propisivanja lekova, ukljucujuci i akutna trovanja lekovima.
Oni su birani prevashodno prema njihovoj ucestalosti i
dodatno prakticno objasnjenje pojedinih tema koje su
obradene u prvom delu knjige. Ti tekstovi su takode
propraceni odgovaraju¢om dodatnom literaturom.

U treéem delu udzbenika dato je pet primera zadataka iz
farmakokinetike, kako bi studenti dobili uvid u moguénost
izracunavanja i primene farmakokinetskih parametara lekova
u realnim klinickim situacijama.

Ovaj udzbenik je plod rada velikog broja autora koji
predaju klinicku farmakologiju u okviru dodiplomskih i
poslediplomskih vidova edukacije, ukljucujuéi i zdravstvenu
specijalizaciju. On predstavlja znac¢ajan doprinos nastavnoj
literaturi iz te oblasti na srpskom jeziku. Zbog svega
navedenog, prilagoden je nastavnom planu i programu koje
studenti treba da savladaju kroz predmet ,Klinicka
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ter through the “Clinical Pharmacology” course at all three
Medical Faculties mentioned at the beginning of the text.
However, the textbook can also serve as a starting point for
the acquisition of new knowledge for medical doctors in
post-graduate education in this field, as well as for other
medical specialists who want to refresh and supplement their
knowledge on some of the topics covered in this textbook.

farmakologija“ na sva tri Medicinska fakulteta navedena na
pocetku teksta. Medutim, ovaj udZbenik umnogome moze
posluziti kao polazna osnova za sticanje novih znanja i
lekarima na poslediplomskim vidovima edukacije iz ove
oblasti, ali i drugim specijalistima koji Zele da osveZe i
dopune svoje znanje o nekoj od tema kojima se bavi ova
knjiga.

Professor Milica Bajéeti¢, MD, PhD

University of Belgrade, Faculty of Medicine,

Department of Pharmacology, Clinical Pharmacology and
Toxicology, Belgrade, Serbia

University Children’s Hospital, Clinical Pharmacology
Unit, Belgrade, Serbia

E-mail: milica.bajcetic@med.bg.ac.rs
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ispunjavanje svih postavljenih uslova. Ovome sledi odluka o prihvatanju za
dalji uredivacki postupak. Rukopisi pristigli u Redakciju asopisa podlezu
internoj i eksternoj recenziji. Svi autori duzni su da plate “Article Processing
Charge” za pokrice troskova jezicke, stru¢ne i tehnicke obrade rukopisa, kao
i njegovog objavljivanja. Domaéi autori plac¢aju iznos od 5 000 dinara, a
inostrani 150 eura. Dodatna placanja nisu predvidena ¢ak i u slu¢aju da autor
koji je ve¢ prethodno platio traZeni iznos, ima vise prihvacenih radova za
objavljivanje u godini u kojoj je izvrSio uplatu. Svi autori koji su platili “Arti-
cle Processing Charge” mogu, ukoliko Zele, dobijati Stampanu verziju
Casopisa tokom godine u kojoj je izvrSena uplata. Placanje ovog iznosa ne
garantuje prihvatanje rukopisa za objavILivanje i ne utice na ishod recenzije.
Od obaveze placanja pokri¢a navedenih troskova oslobodeni su recenzenti,
¢lanovi Uredivatkog odbora i Izdavackog saveta VSP, studenti i mladi
istrazivaci, kao i pretplatnici ¢asopisa.

U VSP-u se objavljuju uvodnici, originalni €lanci, prethodna ili
kratka saopStenja, revijski radovi tipa opSteg pregleda (uz uslov da
autori navodenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pisu), aktuelne teme, metaanalize, kazuistika, seminar
Eraktiénog lekara, ¢lanci iz istorije medicine, li¢ni stavovi, naruceni

omentari, pisma uredniStvu, izvestaji sa naucnih i stru¢nih skupova,
prikazi knﬂ'}iga i drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih
ili kratkih “saopstenja, metaanalize i kazuistike objavljuju se uz
apstrakte na srpskom i engleskom jeziku.

Rukopis se pise sa proredom 1,5 sa levom marginom od 4 cm.
Koristiti font veli¢ine 12, a naCelno izbegavati upotrebu bold i italic slova,
koja su rezervisana za podnaslove. Originalni ¢lanci, opsti pregledi i
metaanalize i ¢lanci iz istorije medicine ne smeju prelaziti 16 stranica (bez
Eriloga); aktuelne teme — deset, seminar prakticnog lekara — osam,
azuistika — Sest, ﬁrethodna saopstenja — pet, a komentari i pisma uredniku
—tri, izvesStaji sa skupova i prikazi knjiga — dve stranice.

U celom radu obavezno je koris¢enje medunarodnog sistema mera
(SI) i standardnih medunarodno prihvacenih termina (sem mm Hg i °C).

Za obradu teksta Koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafickih priloga koristiti standardne
graficke programe za Windows, poZeljno iz programskog paketa
Microsoft Office (Excel, Word Graphj). Kod kompjuterske izrade
grafika izbegavati upotrebu boja i sencenja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj obradi i recenziji
najmanje  dva urednika/recenzenta.  Primedbe i  sugestije
urednika/recenzenata dostavljaju se autoru radi kona¢nog oblikovanja.
Pre objave, rad se upucuje autoru odredenom za korespodenciju na
konaénu saglasnost.

Priprema rada

Delovi rada su: nasloyna strana, apstrakt sa kljuénim recima,
tekst rada, zahvalnost (po Zelji), literatura, prilozi.

1. Naslovna strana

a) Pozeljno je da naslov bude kratak, jasan i informativan i da odgovara
sadrzaju, podnaslove izbegavati.

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, 1,
STt

c) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koristeci standardne znake
za fusnote.

d) Zakljucak moze da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije.

e) Podaci o autoru za korespodenciju.

2. Apstrakt i kljuéne reci

Na drugoj stranici nalazi se strukturisani apstrakt (250-300 re¢i za
originalne clanke i meta-analize) sa naslovom rada. Kratkim
re¢enicama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada,
osnovne procedure — Metode (izbor ispitanika ili laboratorijskih
Zivotinja; metode posmatranja i analize), glavni nalazi — Rezultati
(konkretni podaci i njihova statisticka znacajnost) i glavni Zakljucak.
Naglasiti nove i znacajne aspekte studije ili zapaZanja. Strukturisani
apstrakt za kazuistiku (do 250 reci), sadrzi podnaslove Uvod, Prikaz

bolesnika i Zaklju¢ak). Ispod apstrakta, ,,Kljuéne re¢i“ sadrze 3-10
kljucnih reci ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.

3. Tekst ¢lanka

Tekst sadrzi sledeca poglavlja: uvod, metode, rezultate i diskusiju.
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo vazne podatke iz literature a ne
opSirna razmatranja o predmetu rada, kao ni podatke ili zakljucke iz rada
0 kome se izvestava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljucuju¢i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omogudi
reprodukcija rezultata. Navesti podatke iz literature za uhodane metode,
ukljucujuéi i statistiCke. Tacno identifikovati sve primenjene lekove i
hemikalije, ukljuujuéi genericko ime, doze i nadine davanja. Za
Ii(spiti_vanja na ljudima i Zivotinjama navesti saglasnost nadleZnog etickog

omiteta.

_ Rezultate prikazati logickim redosledom u tekstu, tabelama i
ilustracijama. U tekstu naglasiti ili sumirati samo zna¢ajna zapazanja.

U diskusiji naglasiti nove i znaGajne aspekte studije i izvedene
zakljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama,
u nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati
zakljucke sa ciljevima raga, ali izbegavati nesumnjive tvrdnje i one
zakljucke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim
brojevima ﬁOd kojima se citat pojavljuje u tekstu. Navode se svi
autori, ali ako broj prelazi Sest, navodi se prvih Sest i et al. Svi podaci
o citiranoj literaturi moraju biti tacni. Literatura se u celini citira na
en%leskom jeziku, a iza naslova se navodi jezik Clanka u zagradi. Ne
prihvata se citiranje aﬁstrakata, sekundarnih publikacija, usmenih
saopStenja, neobjavljenin radova, sluzbenih i poverljivih dokumenata.
Radovi koji su prihvaceni za Stampu, ali jo$ nisu objavljeni, navode se
uz dodatak ,,u Stampi*. Rukopisi Koji su predati, ali jos nisu prihvaéeni
za Stampu, u tekstu se citiraju kao ,,neobjavljeni podaci“ (u zagradi).
Podaci sa interneta citiraju se uz navodenje datuma pristupa tim
podacima.

Primeri referenci:

Durovi¢ BM. Endothelial trauma in the surgery of cataract. VVojnosanit
Pregl 2004; 61(5): 491-7. (Serbian)

Balint B. From the haemotherapy to the haemomodulation. Beograd:
Zavod za udzbenike i nastavna sredstva; 2001. (Serbian)

Miadenovi¢ T, Kandolf L, Mijuskovié ZP. Lasers in dermatology. In:
Karadagli¢ D, editor. Dermatology. Beograd: Vojnoizdavacki zavod &
Verzal Press; 2000. p. 1437-49. (Serbian)

Christensen S, Oppacher F. An analysis of Koza's computational
effort statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun [cited
2002 Aug 12]; 102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tabele

Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. Obelezavaju
se arapskim brojevima, redosledom pojavljivanja, u levom uglu (Tabela 1?, a
svakoj se daje kratak naslov. ObjaSnjenja se daju u fus-noti, ne u zaglavlju.
Svaka tabela mora da se pomene u tekstu. Ako se koriste tudi podaci,
obavezno ih navesti kao i svaki drugi podatak iz literature.

lustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske
datoteke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni i ujed-
naceni, a dovoljne veli¢ine da prilikom umanjivanja budu ¢itljivi. Slike treba da
budu jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (SI. 1;
Sl. 2 itd.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koristeci arapske brojeve.
Ukoliko se koriste simboli, strelice, brojevi ili slova za objaSnjavanje
pojedinog dela ilustracije, svaki pojedina¢no treba objasniti u legendi. Za
fotomikrografije navesti metod bojenja i podatak o uvecanju.

Skraéenice i akronimi

Skracenice i akronimi u rukopisu treba da budu koriséeni na sledeci nacin:
definisati skracenice i akronime pri njithovom prvom pojavljivanju u tekstu i
koristiti ih konzistentno kroz Citav tekst, tabele i slike; koristiti ih samo za
termine Kkoji se.pommgu viSe od tri puta u tekstu; da bi se olaksalo Citaocu,
skra¢enice 1 aktinome treba Stedljivo Koristiti.

Abecedni popis svih skracenica i akronima sa objaSnjenjima treba
dostaviti pri predaji rukopisa.

Detaljno uputstvo moZe se dobiti u redakciji ili na sajtu:
www.vma.mod.gov.rsivsp


http://www.nursingworld.org/AJN/2002/june/Wawatch.htm
http://www.vma.mod.gov.rs7vsp7download7instructions/
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