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Dear minister of Health D-r Bekim Sali,
Dear Parents, children, colleagues, friends,
Ladies and gentlemen,

On the behalf of the Organizing Committee of the 8th South East Euro-
pean meeting for rare diseases, we are happy to see you in Ohrid and
profoundly thankful to you for attending our and your meeting.

As always those meetings are trailblazers in introducing new therapies
(Hunter, Morquio, various LSD...). At the same time the meetings are
providing the necessary motivation for the policy leaders not to aban-
don expensive treatment for children and adult patients alike.
Therefore we kindly ask the minister of Health, The President of The
Republic, the officials to help treating those rare diseases which for the
each patient are the most important in the world. Our numerous mem-
bers of the press and media are going to help us spread the message
of need and the cry for help of our sick children.

Pediatricians, family medicine doctors, GPs and several patient organi-
zations are with us as they are instrumental in diagnosing those various
and tough to diagnose diseases. We are profoundly thankful and great
the patient organizations who are with us on this long, arduous and dif-
ficult journey.

Thank you for coming in the beautiful city of Ohrid, the cradle of Slavic
culture and civilization. We wish you a fruitful work, great news on new
treatments, wonderful and unforgettable socializing.

Sincerely Yours,

Zoran Gucey,

Velibor Tasic

Aspasija Sofijanova,
Aleksandra Janchevska
Vesna Aleksovska



SCIENTIFIC PROGRAM

FRIDAY, SEPTEMBER 23, 2022
20.00 Get together, Hotel Silex Ohrid

SATURDAY, SEPTEMBER 24
Rare Diseases in SEE
Moderators: Aspazija Sofijanova, Zoran Gucev

09.00-09.30 Welcome and opening:

¢ Mr. Bekim Sali, Minister of Health, North Macedonia

* Mrs. Aspazija Sofijanova, University Children's Hospital

¢ Ms Vesna Aleksovska, Chair of the rare disease association
Life with challenges

Session | (Hall A)
Moderators: Zoran Guceyv, Klaus Mohnike, Julio César Rocha

09.30-09.45 Zoran Guceyv, Skopje, North Macedonia
PIK3CA-Related overgrowth specxtrum (PROS): new
treatments

09.45-10.25 Klaus Mohnike, Magdeburg, Germany
Experiences in pharmacological treatment of
achondroplasia dwarfism with vosoritide

10.25-10.40 Elena Sukarova Angelovska, Skopje, North Macedonia
Phenylketonuria (PKU) — Genetic variations and their
clinical presentations in PKU

10.40-11.20 Julio César Rocha, Lisbon, Portugal
How to implement basic PKU management practices
toward the best standard of care

Discussion
Press Conference
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12.00-12.15

12.15-12.35

12.35-12.55

12.55-13.25

13.25-13.55

13.55-14.15

Moderators:

15.15-15.45

15.45-16.05

16.05-16.25

16.25-16.45

11.40-12.00 Coffee break

Aspazija Sofijanova, Skopje, North Macedonia
Introducing inovative therapy and experince with SMA in
North Macedonia, will genetic therapy be final solution?

Dimitrije Nikoli¢, Belgrade, Serbia
Neonatal screening for SMA in Serbia — First Results

Tanja Loboda, Ljubljana, Slovenia
Duchenne muscular dystrophy - from early diagnosis to
novel therapies

Constantinos Stefanidis, Athens, Greece
Epidemiology of hyperoxaluria type 1 (PH1)

Maria Gaydarova, Sofia Bulgaria
Status of PH1 in Bulgaria and patient cases

Goran Chuturilo, Belgrade, Serbia
Importance of diagnostic of rare diseases with enzyme
and genetic testing

Discussion
14.15-15.15 Lunch

Session Il (Hall A)
Velibor Tasic, Adrijan Sarajlija, Dijana Plaseska Karanfilska

Timothy Cox, Cambridge, UK
Gaucher Disease Matters

Dijana Plaseska Karanfilska, Skopje, North Macedonia
Genetics of Gaucher disease

Adrijan Sarajlija, Belgrade, Serbia
Treatable inherited metabolic diseases

Jasmina Comic, Munich, Germany
Genetics of Alport syndrome-Munich experience
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16.45-17.05

17.05-17.20

17.20-17.35

15.00-15.10

15.10-15.25

15.25-15.40

15.40-15.55

15.565-16.15

16.15-16.30

16.30-16.45

16.45-17.00

Aleksandra Janchevska, Skopje, North Macedonia
The overgrowth syndromes — the story of a patient with
Beckwith Wiedemann Syndrome (BWS)

Sonja Bojadzieva, Skopje, North Macedonia
Wilson’s Disease in Children- diagnostic aspects and therapy

Aco Kostovski, Skopje, North Macedonia
Allagile syndrome — new treatment possibility

Discussion
Conclusion remarks
Zoran Guceyv, Velibor Tasic

2nd Balkan Alport Meeting (Hall B)

Gordana Loleska, Skopje, North Macedonia
Alport Macedonia — Who are we?

Ana Momirovska, Skopje, North Macedonia
Diagnostics of COL4A diseases in North Macedonia from
the very beginning

Nora Abazi Emini, Skopje, North Macedonia
Type-IV-Collagen-Related nephropathies in North Macedonia

Velibor Tasic, Skopje, North Macedonia
Extrarenal features of COL4A nephropathies

Jasmina Comic, Munich, Germany
The Munich Microhematuria Project

Constantinos Stefanidis, Athens, Greece
COL4A nephropathies in Greek children

Nikola Gjorgjievski, Skopje, North Macedonia
Alport syndromre-when should one consult nephrologist

Marija Gaydarova Sofia, Bulgaria
COLA4A Nephropathies in Bulgaria
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17.00-17.15 Danko Milosevic, Zagreb, Croatia
COL4A nephropathies in Croatian Children

17.15-17.30 Todor Arsov, Skopje, North Macedonia

Challenges in genetic counselling for Alport syndrome in
the age of genomic medicine

17.30-17.45 All participants
Round table

SUNDAY, SEPTEMBER 25

POSTER SESSION (Hall B) 9.00-11.00

Language of the Meeting: English

Certificates of Attendance will be provided by Prof. V. Tasic
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Vesna Aleksovska,
IGA Projects officer

I S

Vesna Aleksovska has a background in journalism, non-govern-
ment sector, project management and business consulting and
12 years of experience in patient organizations and advocating
for patients’ rights.

She founded the Association of citizens for rare diseases “LIFE
WITH CHALLENGES” — Bitola in 2009. She is a Gaucher patient
and patient advocate for rare disease patient in R. Macedonia.
Aleksovska is also co — founder and former President of the Na-
tional Alliance for Rare Diseases of the Republic of North Mace-
donia from 2014. She is now in the board of NARDM and in the
board of the Alliance of Patient Organizations of the Republic of
North Macedonia.

In 2013 she become a member of the DITA (Drug Information,
Transparency and Access) Task Force EURORDIS (European
Organization for Rare Diseases) and since 2014 a director in the
board of directors of the International Gaucher Alliance (IGA).

In 2019 she became the Chair of the IGA. She is also EUPATI
(European Patients Academy on Therapeutic Innovation) fellow
and trainer since 2015.

From December 2021 Vesna is a Projects officer at IGA.

Vesna works in the field of advocacy and lobbying for rights of the
rare disease patients in the Republic of North Macedonia, through
cooperation and communication with organizations and institu-
tions (government and non-government) on national and interna-
tional level.
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She believes that through empowering the patients and raising
public awareness about rare diseases the world can become a
better place to live in, for patients and families that face life filled
with challenges. Being a patient advocate for Vesna, means build-
ing future for families with rare diseases.
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Zoran Gucev

Zoran Gucev was born in 1955 in Skopje, Macedonia. Skopje was
the town where he completed his medical education, residency
and his studies in classical philosophy. His foreign education in-
cluded Vienna, Paris, Leipzig, Utrecht, Murcia, Portland (OR),
San Francisco (CA). Pediatric endocrinology and genetics are his
main fields of interest and subjects of his 9 published books and
132 articles on Pubmed. He also took part in a dozen international
projects and was a member, served in several pharmaceutical
boards and committees. He enjoys spending his free time with
his family as well as reading, writing, hiking and swimming.

27



PIK3CA-RELATED OVERGROWTH SPECTRUM (PROS):
NEW TREATMENTS

Zoran Gucev
Medical faculty Skopje

PIK3CA-related Overgrowth Spectrum (PROS) is a group of
dozen overgrowth syndromes with the common cause: PIK3CA-
variant which has a gain of function effect. The degree of malfor-
mation largely depends on the timing of the embryonic hit and its
location. We present two children with malformations from this
group of diesease. The first child was diagnosed at the age of 15
days having CLOVE (Congenital Lipomatous Overgrowth, Vas-
cular malformations, Epidermal nevi and Scoliosis/Skeletal/Spinal
anomalies). The second child had and marked vergrowth of the
left foot, left leg and left labia majora. Whole genome sequencing
found the PIK3CA variant in the affected tiussue, demonstrated
its gain of function in vitro comparing affected and unaffected tiss-
sue. Further confirmation was done in murine knock out model.
The patient already had surgery on the left foot and the mther ob-
served an »apparent« continuation of tissue growth despite the
surgical reduction. As an adult patient had to have a leg of 110
kg amputated. Treatment with rapamicin gave mixed results. FDA
approved the Alpelisib the 5th of April, a kinase inhibitor which
works by inhibiting the PI3K pathway. The medication inhibits the
specific overgrowth in affected organs.

Key words: Overgrowth syndromes, PIK3CA, Rapamycin,
Alpelisib
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Klaus Mohnike

1970-1975 Med. School Humboldt-University of Berlin, GDR
1975-1980 Training as Pediatrician at Dept. Pediatrics at

1977
1980
2000
2001-2018
2008
2009

2010

Medical Academy Magdeburg (since 1993 Med. Faculty
of OvGUniversity), Germany

Promotion A (MD thesis), Humboldt-University of Berlin,
Germany

Board certificate as Pediatrician

Habilitation (PhD)

Head of center for neonatal screening Saxony-Anhalt
Henning-Andersen Award of the European Society for

Ped. Endocrinology (ESPE) for Epidemiology research
project in congenital hyperinsulinism

Hormone Research Price (ESPE) for "Novel insights’

in congenital hyperinsulinism

Extraordinary Professor at Dept. Pediatrics OvG
University

RELEVANT JOB TRAINING

4/ 1986

9-11/1988

Research on insulin receptor ontogenesis at Institute
Biology (Prof. Csaba) Semmelweis University
Budapest/ Hungary

Fellowship on Hypoglycemia and Congenital Hyperin
sulinism at Inst. Child Health, Newcastle/ Tyne,

UK (Prof. A. Aynsley-Green)

9/1993-8/1994 Research project at Dept. Pediatrics (Prof. L. Key)

and Dept. Cell Anatomy (Prof. S. Frawley), MUSC

Charleston, SC
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2014-2020 Vice-Chair of German Association for centers of
rare diseases
2016-2019 Chair of Saxonian-Thuringian society for
Pediatrics and Ped. Surgery (STGKJM)
2017-ongoing Chair of Central-German Network for rare
diseases (MKSE)
Member of Endo-ERN, Metab-ERN, BOND-ERN (i.e.
European certified centers for rare diseases),
chair of HCP OvGU.

CONTACT INFORMATION

Official address Otto-von-Guericke University Magdeburg, Dept. Pediatrics
Leipziger Str. 44, 39120 Magdeburg, Germany

Work telephone: ++49-391-6724032; Fax: ++49-391-67290038

Email: Klaus.mohnike@med.ovgu.de
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EXPERIENCES IN PHARMACOLOGICAL TREATMENT
OF ACHONDROPLASIA DWARFISM WITH VOSORITIDE

Klaus Mohnike
University Children’s Hospital, Otto-von-Guericke University
Magdeburg

Achondroplasia is the most common form of short-stature skeletal
dysplasia, with an expected worldwide incidence of 1 per 20,000 to
25,000. Nearly always achondroplasia is caused by one of two path-
ogenic FGFR3 variants in the transmembrane region at amino acid
position 380, constitutively upregulating the receptor. The FGFR3
variant arises de novo in 80% of individuals. This affects endochon-
dral bone formation, leading to characteristic skeletal features and
disproportionate short stature. Multisystemic complications, in par-
ticular orthopaedic, neurological, and ENT manifestations, as well
as psychosocial issues are highly relevant. A coordinated multidis-
ciplinary team approach, starting in the prenatal period, including
surgical interventions are necessary to reduce morbidity and mor-
tality, esp. in the first years of life. To target the underlying molecular
etiology animal studies had been performed, showing that stimula-
tion of the C-type natriuretic pathway increased long-bone and cran-
iofacial growth. Vosoritide, a modified C-type natriuretic peptide,
stimulates endochondral ossification and clinical studies since 2011
proved safety and efficacy for the treatment in individuals with
achondroplasia. Furthermore, a phase 3 randomized, double-blind,
placebo-controlled trial conducted in 121 children with achondropla-
sia aged 5 to< 18 years resulted in a mean difference of annualized
growth velocity between participants in the vosoritide group and
placebo group was 1.57 cm per year in favor of vosoritide and a
satisfactory safety profile. Data of a 5 year observation period on
the ongoing studies proved additional gain of 9 cm compared to nat-
ural history data, without signs of accelerated maturation.

Key words: achondroplasia, dwarfism, treatment, vosoritide
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N Elena Shukarova

Prof. Dr. Elena Shukarova-Angelovska graduated on 24.1. 1987
at the Faculty of Medicine at the University of St. "Cyril and
Methodius" in Skopje, with an average score of 9.76. In 1996, she
completed specialization in the field of pediatrics. She completed
the second cycle (master's) studies in 1989, with an average
grade of 10.0, and then defended her master's thesis on the topic:
"Frequency of chromosome associations in parents of children
with trisomy 21". She finished her doctoral dissertation on the
topic: "The significance of minor malformations in the diagnosis
of multimalformative syndromes" on November 14, 2008. Since
2012, she has been elected as an assistant professor at the De-
partment of Human Genetics as a newly established department
at the Faculty of Medicine - Skopje. Currently she is a professor
at the Cathedrae of Human Genetics of the University. She has
been elected as the head of the Cathedrae of Human Genetics
since 2012. Also she holds the position of Head of the department
for clinical genetics with genetic laboratory at the University pedi-
atric Clinic.

She is a member of rare disease committee at the Ministry of
health of North Macedonia since 2009 year and a co-writer of the
National program for rare disease for the last decade.

In order to improve her knowledge in the field of clinical genetics,
she completed several stays in foreign institutions - Clinical Cen-
ter Ljubljana, Center for Human Genetics - Louvain, Belgium, dys-
morphological schools in Manchester, England, Bertinoro-Italy,
etc.
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As a co-author of a textbook in the field of human genetics, she
won the Goce Delchev award. Author and co-author of 250 pub-
lications, of which 60 are full papers. She is the principal investi-
gator in 3, coinvestigator in 8 international projects.
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PHENYLKETONURIA — GENETIC VARIATIONS AND
CLINICAL PRESENTATION

Sukarova-Angelovska Elena

University Clinic for Pediatric Diseases, Faculty of Medicine, Ss. Cyril
and Methodius University in Skopje, 1000 Skopje, Republic of North
Macedonia

Phenylalanine is an essential a-amino acid with a nonpolar side chain
that facilitates hydrophobic interactions. Phenylalanine is a precursor
of tyrosine, which has the crucial role in regulating enzymatic activity
and signal transduction. Major amount of phenylalanine taken from
food has being catalyzed to tyrosine by hydroxylation of the aromatic
side chain of phenylalanine.The bottleneck for this metabolic pathway
is the activity/function of the enzyme phenylalanine hydroxylase. The
enzyme is encoded by the PAH gene, mapped on 12923.2, consists
of 13 exons. More than 1000 variants of the gene were described in
the two main PAH databases. Homozygous or compound heterozy-
gous gene alterations in the PAH gene cause phenylketonuria. These
variations impair the activity of the enzyme causing increased enzyme
instability and aggregation, defective protein folding that produces de-
fective oligomerization. Classification (classic, mild, or undefined PKU)
has been made on biochemical level, using as the main criteria of the
Phenylalanine level at diagnosis. Variants are predominant into the
catalytic part of the gene, -59%, followed by variations in N terminal,
and oligomerization part of the gene. It has been noticed that some
variants give rise to more severe phenotype than the other. Several
studies confirmed that residual activity of the enzyme is responsible
for the clinical presentation. Genetic analysis was performed in 10
phenylketonuria patients where variants of the gene were found con-
sistent with classical-severe or pf the disease. Treatment strategies
could be planned according biochemical findings and molecular data.

Key words: phenylketonuria, PAH gene, oligomerization,
classification
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Julio César Rocha

Assistant Professor

NOVA MEDICAL SCHOOL | Facul-
dade de Ciéncias Médicas, Univer-
sidade Nova de Lisboa, PT

Nutritionist, PhD
Reference Centre of Inherited Metabolic Diseases, Centro
Hospitalar Universitario Lisboa Central, PT

Researcher
Center for Health Technology and Services Research, PT

Julio César Rocha is a Nutritionist (0438N — specialist in Clinical
Nutrition), with a post graduate qualification in Clinical Nutrition
from the Faculty of Nutrition and Food Sciences — University of
Porto (UP) andhe has also a PhD in Metabolism, at the Faculty
of Medicine, UP.

He has been working in the field of inborn metabolic diseases
since 2003. He is Assistant Professor at NOVA Medical School
teaching in the field of Nutrition and Metabolism. He is also mem-
ber of the multidisciplinary clinical team at the Reference Centre
of Inherited Metabolic Diseases at Centro Hospitalar Universitario
Lisboa Central and he is a researcher at CINTESIS (Center for
Health Technology and Services Research).

He is council member of the SSIEM (Society for the Study of In-
born Errors of Metabolism), Chair of the Dieticians Group of the
SSIEM (SSIEM-DG), Chair of the Nutrition Group of the Por-
tuguese Society of Metabolic Disorders (SPDM-GN) and Presi-
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dent of the Portuguese Society of Clinical Nutrition and Metabo-
lism (SPNCM).

He is also member of the working group of the European
Phenylketonuria Guidelines (EPG 2.0) under the umbrella of the
ESPKU (European Society for Phenylketonuria and Allied Disor-
ders Treated as Phenylketonuria). He has been also member of
the PKU European Parliament Cross Party Alliance, a joined
group of Members of the European Parliament (MEP), experts
and civil society.

He is author of more than 65 international, indexed, scientific pub-
lications and he has done more than 100 oral presentations/lec-
tures/conferences in more than 12 different countries.
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HOW TO IMPLEMENT BASIC PKU MANAGEMENT
PRACTICES TOWARD THE BEST STANDARD OF CARE

Julio César Rocha
Reference Centre of Inherited Metabolic Diseases, Centro Hos-
pitalar Universitario Lisboa Central, Portugal

Phenylketonuria (PKU) is an inborn error of Phenylalanine (Phe)
metabolism caused, in the great majority of the patients, by mu-
tations in the gene that encodes for Phenylalanine Hydroxylase
(PAH) enzyme. More than 1200 variants are described, which
contributes to the high phenotypic variability. Untreated PKU pa-
tients manifest increased blood and brain Phe concentrations, re-
sulting in severe neurological impairment. Even though it was
demonstrated in 1953 the use of the Phe restricted diet as a treat-
ment for these patients, an important milestone in the PKU jour-
ney was achieved by the discovery of the Guthrie test in 1963.
This test allowed patients to be diagnosed in the neonatal period,
preventing neurological sequelae. Every country should have
nowadays implemented a newborn screening program, allowing
early detection and prompt treatment of every patient with PKU.
In PKU patients, a Phe restricted diet should be immediately
started after diagnosis. The Phe and natural protein restriction
should be complemented with a protein substitute prescription,
usually,but not exclusively, a Phe-free L-amino acid mixture. From
weaning onwards, special low protein foods can also be used as
an energy source, allowing a more anabolic environment. Beyond
diet therapy, pharmacological treatments are now available to be
used in several countries and much more are under development
at this moment.

It is nowadays very important that all treatment strategies are
available in different countries allowing metabolic teams to decide
the best treatment for each patient at the right time. This is of high-

est value since it should be standard of care to keep all patients
39



under follow-up, adjusting treatment strategies according to their
needs throughout paediatric age and in the adulthood. Treatment
centres should be prepared for the challenges of the transition of
care from paediatric to adult teams, also allowing an adequate care
before, during and after pregnancy.

Keywords: Phenylketonuria, phenylalanine, newborn screening,
amino acid, transition
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Name and address of employer

Type of business or sector
Occupation or position held
Main activities and responsibilities

Aspazija Sofijanova

1991-present

University Children’s Hospital in Skopje,
Republic of North Macedonia Vodnjanska 17,
1000 Skopje / North Macedonia

Health care and education

pediatrician

Providing tertiary health care service for children
Transport of critically ill children and neonates
Conducting practice for educational purposes
and lectures for university students

Lectures on national and international con-
gresses

Executive of various projects including perinatal
and neonatal morbidity and mortality

Educator for mechanical ventilation in the NICU
in all country. Also educator for cooling and bub-
ble ¢ pap in the NICU.

Special emphasis is put on the neonatal trans-
port service that provides saving lives of all crit-
ically ill children all over the country and as a
regional center in the countries abroad. It is into
the system for flying in other countries for extra
medical support and additional medical services.
International course of Management of health in
Japan

International course of Management of health
Services in Times of Crisis Haifa Izrael.
International course of Neurology, Slovenia
Fifteen years experience in giving additional
medical practice and lectures for students study-
ing medical faculty and dentistry.
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Education and training

Dates

Name and type of organisation
providing education and training

Principal
subjects/occupational
Skills covered

Title and qualification awarded

Personal skills

and competences
Mother tongue

Other languages
Organisational skills and
competences

Coordination and administration of
people, projects and budgets, at
work, in voluntary work

1984-2003

Medical Faculty in Skopje, Republic

of North Macedonia

University Children’s Hospital in Graz(LKH),
Austria

University Prince Alfred Hospital in
Sydney,Australia

University of George Washington,
Washington DC, USA

1990 general practice

1997 specialization in pediatrics

2004 Master degree(neonatology and in-
tensive care)

2012-2017 Medical director PHI Clinic of
Pediatrics-Skopje

2012 Doctoral degree PhD M

2014 National coordinator of transplantation
2015 President of the Association of
Paediatrics

2020- Medical director PHI Clinic of
Pediatrics-Skopje

Macedonian-romanian

English

Management and coordination of human
resources, networking between different
scientific groups of various scientific
background (medicine, psychology,
defectology) risk assessment,

project management and coordination, pub-
lishing various texts in the field of medicine
and ctr.

Experience in scientific and financial man-
agement
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INTRODUCING INNOVATIVE THERAPY
AND EXPERIENCE WITH SMA IN NORTH MACEDONIA,
WILL GENETIC THERAPY BE FINAL SOLUTION?

Sofijanova A. Bojadzieva S. Jordanova O.

University Clinic for Pediatric Diseases, 1000 Skopje, Republic
of North Macedonia,Faculty of Medicine, Ss. Cyril and Methodius
University in Skopje, 1000 Skopje, Republic of North Macedonia

Spinal muscular atrophy (SMA) is a rare, inherited, progressively
debilitating neurodegenerative disease. It is an autosomal reces-
sive disease, caused by a deletion or loss-of-function mutationsof
motor neuron 1 gene. It results with reduction in SMN protein lev-
els that leads to motor neuron death and progressive muscle at-
rophy and weakness, which affects the muscles used for activities
such as breathing, swallowing, crawling, and walking.SMN protein
is found throughout the body and increasing evidence suggests
SMA is a multi-system disorder and the loss of SMN protein may
affect many tissues and cells, which can stop the body from func-
tioning.SMA is the most common genetic cause of infant mortality
and one of the most common rare diseases, affecting approxi-
mately one in 6,000 - 11,000 live births worldwide. SMA leads to
the progressive loss of nerve cells in the spinal cord that control
muscle movement. SMA is categorized into five subtypes, which
are defined according to the maximum motor milestone attained
and the age of symptom onset.The Macedonian Agency for Med-
icines and Medical Equipment in 2021 has approved two medi-
cines for SMA: nusinersen, and risdiplam.Each of these two
medicines has led to improvements in survival and motor function
in patients with SMA. Nusinersen is SMN2-targeting antisense
oligonucleotide therapy indicated for treatment of adults and chil-
dren.In many SMA patients, when compared to placebo or no
treatment, nusinersen has been shown to increase the availability
of SMN protein, leading to clinically meaningful improvements in
muscle function. Risdiplam is a systemically distributed small

molecule, administered once daily orally in liquid form, that mod-
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ifies SMN2 pre—messenger RNA splicing. Our local clinical expe-
rience in broad spectrum of SMA patients and data from clinical
trials are showing that treatment with risdiplam resulted in a sig-
nificant improvement in overall survival and motor function in pa-
tients with SMA.

Keywords: Spinal muscular atrophy, innovative therapy
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Dimitrije M. Nikoli¢

UNIVERSITY EDUCATION AND CAREER

1988-1994

1990-1994

1994-1995

1994-1996

1995-1999

1999 -

1999.

2009.

2000-2010.

2011-2016

2017-

2011-

Medical Studies at Belgrade University School of Medicine,
graduated in February 1994 with average mark 9,84/10,00.
Teaching assistant on Medical Chemistry and Histology with
embriology

GP medical residency as a resident of Belgrade University
School of Medicine

Scholarship holder of Republic Ministry for Science and
Technology of Serbia; Post graduate studies

Residence training in pediatrics at the University Children’s
Hospital Belgrade

Full time specialist of pediatrics at the Neurology department
at the University Children’s Hospital. Consultant on Intensive
care unit (pediatric and surgical) and neonatology

Master of science degree at the Belgrade University School
of Medicine with Master thesis: Evaluation of staturo -
ponderal and psychomotor development of children with con
genital hearth defects

PhD degree at Belgrade University School of Medicine in
pediatric neurology/epileptology with PhD thesis: West
Syndrome of different etiology: correlation of neurological,
neurophysiological and neuroradiological findings

Assistant professor of pediatrics at the Belgrade University
School of Medicine

Associate professor of pediatrics at the Belgrade University

School of Medicine

Professor of pediatrics at the Belgrade University School of
Medicine

Consultant for pediatric neurology at the Institute for

Neonatology, Belgrade
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NEONATAL SCREENING (NBS) FOR SPINAL MUSCULAR
ATROPHY (SMA) IN SERBIA - FIRST RESULTS

Dimitrije Nikoli¢, Kristina Jovanovi¢
University Children’s Hospital Belgrade
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Belgrade University Medical Faculty

Milo§ Brkusanin, Jelena Karanovié, DusSanka Savic¢-
Paviéevié¢, Nemanja Garai

Centre for Human Molecular Genetics, University of Belgrade-
Faculty of Biology, Belgrade, Serbia

Tamara Sljivanéanin Jakovljevié
Clinic for Gynecology and Obstetrics “Narodni Front”

Introduction: SMA is rare, monogenic autosomal-recessive neu-
romuscular disorder characterized by progressive muscular
weakness and atrophy.There are 4 types of disease, regarding
on age of onset, clinical presentation, number of SMN2 copies.
Until recently, SMA type 1 was recognized as a leading cause of
genetic mortality in infancy. In other types severe permanent in-
validity and shortened life expectancy is present as well as im-
paired quality of life.

Thanks to new therapeutic options, clinical course of treated pa-
tients is signifficantly changed. Nowadays, there are three avalil-
able therapies that can ,modify“ natural course of disease,
descreasing level of invalidity and improving of overall life quality.
It is well known that over 90% of alpha motoneurons loss their
function within first few months upon birth, if not treated. This is
usually the time when symptoms became more obvious, but un-
fortunately neuronal damage is permanent. That's why, starting
the treatment is needed before first symptoms occur in order to
have an adequate achieving of motor milestones (results from
Nurture, Rainbowfish and SPR1NT studies).
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Having in mind all those facts, NBS is found to be very useful in
diagnosing those patients in presymptomatic phase.

NBS (pilot project) started in April 2022. (2834 pts tested, 2 diag-
nosed; then older brother of 1st patient as a third asyptomatic; 4
copies for siblings, 3 copies for the other one).

Concluision: Diagnosing presymptomatic patients and immediate
start of therapy in presymptomatic phase of disease could give
an excellent perspective for those patients in all aspects of their
lives.

Key words: Neonatal screening, spinal muscular atrophy, Serbia,
pilot project
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DUCHENNE MUECULAR DYSTROPHY - FROM EARLY
DIAGNOSIS TO NOVEL TREATMENTS

Tanja Loboda
University Children’s Hospital, Ljubljana, R. Slovenia.

Duchenne muscular dystrophy (DMD) is the most common neu-
romuscular disease in childhood. It is an X-linked recessive dis-
esase, caused by mutations in the dystrophin gene, primary
resulting in skeletal and heart muscle abnormalities. It occurs in
one in 3000-5000 male births. In most boys the first signs of the
disease appear as progressive muscle weakness between the
ages of 3 and 5 years. Muscle weakness is more pronounced in
proximal muscles of the lower limbs and most children become
wheelchair-dependent between the age of 11-12 years. The pro-
gressive respiratory muscle failure results in chronic respiratory
insufficiency and the patients require ventilatory support.By the
end of the second decade, most children develop cardiomyopa-
thy.

There is no cure for the disease, but treatment with corticosteroids
prolongs ambulation, reduces incidence in severe scoliosis and
tempers pulmonary and cardiac decline. Several drugs are being
developed, including exon-skipping treatment and novel genetic
therapies. Patients with nonsense mutation in the dystrophin gene
can be treated with ataluren, a small molecule compound.

The treatment of DMD patients requires a multidisciplinary ap-
proach, which coupled with steroid treatment, physical therapy,
supportive treatment and specific aids, has led to increased
longevity and the improvement of quality of life in these patients.

Key words: muscular dystrophy, dystrophin gene,
novel therapies
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EPIDEMIOLOGY OF HYPEROXALURIA TYPE 1 (PH1)

Constantinos J Stefanidis
“Mitera” Children’s Hospital, Athens, Greece.

PH1 has a prevalence ranging from one to three patients per million
population. The incidence rate of PH1 is ~1:100000 live births per
year in Europe.This rate is possibly underestimated since PH1 is re-
ported as~1% of pediatric end-stage kidney disease (ESKD) in reg-
istries from Europe and US. In addition, an overall PH carrier
frequency of 1:71 is reported with a predicted prevalence of 1:58,243
as recently calculated from the 22 known mutant alleles. Obviously,
PH1 is still underdiagnosed. Underdiagnosis possibly occurs be-
cause of the phenotypic heterogeneity, ranging from infantile nephro-
calcinosis with kidney failure to only occasional stone formation
(similar to idiopathic stone disease), and unfamiliarity with this rare
monogenic disorder.

Children with earlystage PH1 usually have recurrent kidney stones
and nephrocalcinosis. Progressive decline in kidney function occurs
in a later stage.

The deposition of oxalate in patients with PH1 is responsible for sys-
temic manifestations as bone pain, pathologic fractures, joint involve-
ment, chondrocalcinosis,vascular problems(nonhealing ulcers), heart
manifestations (conduction defects, heart blocks, and cardiomyopa-
thy), nervous system and hematologic involvement.

To diagnose PH1 a 24-h urine collection for oxalate, creatinine and
glycolate is required. However, plasma oxalate (POx) should be
measured when GFR is <60 mL/min/1.73m 2

Genetic testing is required in children with clinical and biochemi-
calfindings of PH1

Early medical treatment of PH1 is essential to decrease the oxalate
level and prevent deterioration of renal function.

Key words: primary hyperoxaluria, epidemiology,
kidney stones, nephrocalcinosis
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COL4A NEPHROPATHIES IN GREEK CHILDREN

Constantinos J Stefanidis
“Mitera” Children’s Hospital. Athens, Greece.

Familial microscopic haematuria (FMH) of glomerular origin occurs
relatively frequently in Greece. It is well documented internationally
that estimated population prevalence is ~1%.

What we learned during the last years is that 40-50% of cases
with persistent or recurrentFMH is caused by defective synthesis
of collagen type IV due to heterozygous mutations in the COL4A3
or COL4A4 genes. The majority of these children have a nor-
malkidney function, and minimal or no proteinuriaduring the diag-
nosis of the disease. However, they might deteriorate in the future.
In contrast, Alport syndrome (AS) is a severe hereditary nephritis.
85% of cases have X-linked AS (XLAS) caused by mutations in
COL4A5.14% of cases have autosomal recessive Alport syn-
drome (ARAS), due to homozygous or compound heterozygous
mutations in COL4A3 or COL4A4. Finally, ~ 1% of patients have
an autosomal dominant AS (ADAS), carrying heterozygous
COL4A3/A4 mutations.Some of these patients have rearing im-
pairment and/or ocular lesions. Unfortunately, the majority of these
children progressively develop severe kidney failure, frequently as-
sociated with focal and segmental glomerulosclerosis (Matthaiou
A et al.2020 https://doi.org/10.1093/ckj/sfz176).

In Greece there are teAms of experts (clinicians, pathologists, ge-
neticists) managing children with COL4A nephropathies. Children
with persistent or recurrent FMH have a whole exome sequencing
study to document a possiblemutation in the COL4A3 or COL4A4
genes. These patients are managed by Pediatric Nephrologists
usually in Pediatric Hospitals

All these patients have ear (audiology) and eye(ophthalmology) in-
vestigation. Renal biopsy with EM is also available. Kidney trans-
plantation for children is also performed in Greece. It will be
important to conduct clinical trials to document the local epidemi-
ological features.

Key words: Alport syndrome, hematuria, children
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STATUS OF PH1 IN BULGARIA AND PATIENT CASES

Maria Gaydarova
Pediatric Department "Nephrology and dialysis", Specialized Chil-
dren's Hospital "Prof. Dr. Ivan Mitev", Sofia, Bulgaria.

There is no register for PH1 incidence in Bulgaria. For the last 30
years in Department of nephrology and dialysis in University Paedi-
atric hospital in Sofia, 5 children with PH1 were diagnosed which
gives prevalence of < 1 case per million population.
PH1 diagnostic journey in Bulgaria:
* Investigation is typically triggered by symptoms of kidney
stones or impaired renal function
» Patients are often sent to specialised paediatric centres for
further testing
» Genetic testing is generally undertaken for all patients with
high oxalate levels
* PH1 patients being managed are largely diagnosed by the
treating Paediatric Nephrologists

Bulgarian PH1 Clinical cases

Clinical case 1: girl, now 6 years old, first symptoms of PH1:

6 months of age: failure to thrive - severe anemia — chronic kidney
disease, Bell’'s palsy at 3 years of age, eGFR:14/ml/min / 1,73m2
(Shwartz). Renal echo: diffuse nephrocalcinosis, Kidney biopsy - Col-
lapsing variant of FSGS.

Genetic testing NGS: two heterogenous pathogenic variants of
AGXT, ¢.534C>G(p.Cys178Trp) c.731T>C (p.lle244Thr) —sensitive
to pyridoxine treatment. Treatment: NaHCQO3, Pyridoxine,
Calcitriol,Erythropoietin,Fe.
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Presenting symptoms — at age of 6 months - CKD of unknown etiol-
ogy; at age of 2 years - Genetic diagnosis: PH 1;at age of 6 years -
Uox - 587 U/mmolCr (0-352), Pox: 49umol/l (3-11), Uglycolate - 144
U/mmolCr (0-92), Oxalosis — bone, eyes and ESKD. Start treatment
with lumasiran — 04.2022

Clinical case 2 - infant, boy, now 3 years old: First symptoms of
PH1: 6 months of age: failure to thrive - severe anaemia — ESKD,
Bell’s palsy at 2 years of age. eGFR: 4/ml/min /1,73m2 (Shwartz).
Renal echo: diffuse nephrocalcinosis.

Genetic testing NGS: two heterogenous pathogenic variants of AGXT
- ¢.33 dup (p.Lys12GInfs*156); ¢.969_970TG[1] )Val324Glyfs*7.
Treatment: PDPresenting symptoms: ESKD of unknown etiology,at
age of 6 months;at age of 1 year - Uox - 772 U/mmolCr (0-352), Ug-
lycolate - 241 U/mmolCr (0-92); At age of 2 years: Oxalosis — bone,
eyes; ESKD.Start treatment with lumasiran

Clinical case 3 : boy, now 9 years old. First symptoms of PH1: 2
years of age: collapse, gross hematuria, flank pain, at 6 years of age
same symptoms, at 8 years of age — hydronephrosis — JJ stent, nor-
mal renal function. Renal echo: nephrolithiasis, nephrocalcinosis. Ge-
netic testing NGS: homozygous pathogenic variant of AGXT -
c.331C>T (p.Arg111*) AGXT . Treatment: NaHCO3, Magnesium cit-
rate,Calcitriol, Erythropoietin, Fe, Hyperhydration

Presenting symptoms: at age of 2 years -normal renal function,

Uox - 941 U/mmolCr (0-352), Uglycolate - 466 U/mmolCr (0-92));at
age of 7 years old - Genetic testing - PH1; at age of 9 years - Ox-
alosis — not detected, chronic kidney disease, eGFR: 20/ml/min
/1,73m2 (Shwartz). Start treatment with Lumasiran in AUG 2022

PH is a rare disorder of glyoxylate metabolism characterized by over-
production of oxalate. There are 3 types of PH, classified by the en-
zyme affected; PH1 is the most common (70-80% of PH cases) and
most severe. Delays in diagnosis are common because the primary
clinical manifestations are heterogeneous and unspecific. There is a
significant unmet medical need for additional management options
for patients with PH1
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CUHOPOM HA AJMNOPT B BBJIFTAPUA

Oou. M. NanpapoBa

KnuHuka no getcka Hedponorusa n ananusa, CBEAJl no getckun 60-
nectn ,[pod. MBanH MuteB®, Codus, bbunrapusa, Kategpa neguat-
pus, MY-Codus,

CuHapoMbT Ha AnnopT npeacTaengBa Han-4yectaTa HacneacTBeHa
HedpponaTnsa NpMYnHEHa OT MyTaL MM B reHN OTTOBOPHM 3a BUOCUH-
Te3a Ha konareH Tun |V, Bogewm 0O NpOMEHM B CTpyKTypaTta u
dyHKUMATa Ha rmomepynHaTabasanHa membpara (FBM). YHacne-
AsiBaHETO MOoXe Aa 6bae X-CBbp3aHO CbC 3acsiraHe Ha MbXXKUSI MOrT,
aBTO30MHO — peuecnBHO (AP) 1 aBTO30MHO - AgoMuHaHTHO (AL]).
KnnHn4HOTO NpoTnyaHe e OCHOBHO ¢ 6bOpeyHa n3saBea, ¢ AaHHM 3a
MUWKPOCKOMCKa XemaTypus n B NocneacTeme npoTenHypusa n apte-
puanHa xmnepToHunsa. EkcTpapeHanHu NposiBu ca HEBPOCEH30pHa
3aryba Ha cnyxa u pasnuMyHu OY4HM aHoManuu. [uarHo3aTta ce no-
cTaBda Ha 6asaTta Ha wartenHa amunHa aHamHesa, nabopaTopHm
AaHHM 3a xemaTtypua n 6bL6peyHo 3acaraHe, 6bL6peyHa Gruoncusa c
eneKTpOHHa MUKPOCKOMMSA 1 reHETUYHO nacrnensaHe. JleyeHneto ce
CbCTOW B HAMansBaHe nporpecusTa 4O KpaeH ctaguin Ha 6b6peyHo
3abonaBaHe. [NauneHTn oT MbXKM Non ¢ X-CB. yHacneasiBaHe v na-
UneHTn ot aeata nona ¢ AP yHacnegssaHe HeM30exHO nporpecu-
paT 4o KpaeH ctagui Ha 6bbpeyHo 3abonsieaHe npeam 40 rogmwiHa
Bb3PAaCT, CbLLIO Taka NOBEYETO pa3BMBaT CEH30HEBpPAIiHa rnyxoTa.
B Bvnrapus geuata ¢ AnnopT CUHOPOM Ce guarHoctuumpart 1 npo-
crnepseaTt B eAMHCTBEHATa 3a cTpaHaTa KnuHuka no getcka Hed-
ponorus n guanmsa Ha CBAJT no getcku 6onectu ,[pod. MNBaH
MuteB® rp. Codmsa.3a MOMEHTa B KNMHMKaATa ce npocnegasaT
okorno 10 geua ¢ Annopt cnHapoM. 3abonsBaHETO € 3anoXeHO B
y4yebHMA nnaH KakTo B 0Oy4eHMeTo No MeauumHa, Taka u B crea-
ANNNOMHUTE KBanudukauum no neanatpusa n getcka Hedponorus.
3a cbxaneHne BmomMmeHTa B bbnrapus He ce usBbpLuBa 6bOpeyHa
TpaHcnnaHTauumsa npu geua.
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IMPORTANCE OF DIAGNOSTIC OF RARE DISEASES USING
ENZYME AND GENETIC TESTING

Goran Cuturilo
University Children’s Hospital, Belgrade, Serbia

The lysosomal storage diseases (LSD) are a group of inherited
metabolic disorders caused by enzyme deficiencies within the
lysosome metabolism resulting in accumulation of undegraded
substrate. This usually leads to a broad spectrum of clinical man-
ifestations. Examples of LSD include the mucopolysaccharidoses,
Pompe disease, Gaucher disease, Fabry disease, Niemann-Pick
disorders, neuronal ceroid lipofuscinoses.

To diagnose LSD blood sample should be sent for enzyme activ-
ity, and decreased enzyme activity confirms the diagnosis.
Enzyme activity could be measured for a single LSD, or simulta-
neously for different LSD enzymes (panel enzyme testing) when
features of a patient do not allow for a specific diagnosis.
Molecular genetic testing should also be performed for purposes
of genotype-phenotype correlation, family planning and other ge-
netic counselling considerations. More and more frequently we
use exome sequencing covering wide variety of LSD and other
metabolic genes. Increasing number of LSD patients have been
diagnosed using exome sequencing.

Current protocols for LSD-patient follow up also involve more and
more blood markers which can be routinely used in patient man-
agement reflecting disease severity and therapeutic outcome.

Key words: rare disease, diagnostics, enzyme activity
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GAUCHER DISEASE MATTERS

Timothy M Cox,
Department of Medicine, University of Cambridge, UK

Special legislation across the world has recognized that
rare diseases merit serious attention. Not only are there fi-
nancial incentives, rare diseases with a strong genetic
cause offer a concrete opportunity to find new and effective
drugs. This ‘big effect-size’ relates to the modern scientific
interest in identifying mutations in human DNA: pretty
gems remain attractive even after we find them and the
jewellery in which glittering diamonds and other jewels are
set can be almost equally precious...

Beyond the potential for commercial success, there is
great richness in each rare disease. For hundreds of years,
physicians have realized that intensive knowledge of rare
diseases is worthwhile — not only because of the creative
revelations they provide but because of the humanitarian
value of this activity. Advances in genetics and molecular
cell biology of rare conditions often provide insights into
the complexities of whole families of diseases that are ap-
parently unrelated but share common underlying
processes. Above all, there are opportunities for better ho-
listic care of patients beyond the simple magic of targeted
therapy - from small beginnings, huge scientific and politi-
cal advances can, and have been be made for the general
good.

So itis in the orphan field of lysosomal diseases: biophar-
maceutical inventions for Gaucher disease have been
multi-faceted and the portfolio is rich. There are thousands
of rare disorders but today Gaucher disease stands with
cystic fibrosis and haemophilia A and B as the most excep-
tionally endowed for treatment. Formerly treated by
haematopoietic stem-cell transplantation, there are now
five drugs approved globally with three distinct modes of
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action. Not only have patients gained clear therapeutic ben-
efit but general investment in the field of lysosomal disease
has been secured with improved services and guidelines for
clinical practice. The drugs are expensive but the gains for
health are exceptional and clear — tireless efforts by advo-
cacy groups, politicians and physicians have enabled treat-
ment to be available for patients in many regions, including
modern Balkan countries.

Gaucher disease is characterized by diverse clinical and
pathological expression. In 1882, Dr Gaucher was unaware
of the skeletal and neurological manifestations of the epony-
mous condition by which he is remembered; only now, is the
dynamic significance of sphingolipids fully recognized. How-
ever, as a multisystem disorder involving complex biochem-
ical and immunological changes, much of its pathogenesis
remains elusive. The protean systemic manifestations of
Gaucher disease are increasingly apparent in the therapeu-
tic era. Long-term follow-up and therapeutic monitoring of
patients in expert centers has provided unprecedented op-
portunities for clinical research. When it is established, the
disease has diverse effects: on energy supply and metabolic
rate; bile composition; the skeleton and immune system.
There is an increased cancer risk (especially lymphoma and
multiple myeloma), as well as pulmonary and neurological
manifestations that occur at varying ages. For the public
health, there is an ill-understood genetic relationship be-
tween Lewy body and Parkinson disease — this phenome-
non extends across other lysosomal diseases but in most
populations, the linkage to otherwise healthy heterozygotes
who carry one mutant disease allele, is the strongest. Our
aim in this presentation is to survey Gaucher disease in chil-
dren and adults as seen in different populations. We will dis-
cuss disease frequency; the course of the disease; how it
is suspected — and how best diagnosed. Effective, disease-
modifying treatment is available and so the opportunity to
intervene with specific and prompt treatment, places high
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expectations on modern doctors. Patients benefit from
timely intervention: should therapy be delayed, clinical de-
terioration is inevitable.

Finally, a look to the future... Scientific developments and
fascinating therapeutic research continue to expand knowl-
edge of this disease and sustain the hope of further clini-
cally articulate advances.

Key words: Gaucher disease, timely diagnosis,
genetics, research, cancer risk
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GENETICS OF GAUCHER DISEASE

Dijana Plaseska-Karanfilska

Research Centre for Genetic Engineering and Biotechnology
“Georgi D. Efremov”, Macedonian Academy of Sciences and Arts,
Skopje

Gaucher disease (GD) is caused by deficient activity of 3-gluco-
cerebrosidase due to homozygous or double heterozygous path-
ogenic variants in the GBA gene. In addition, heterozygous GBA
pathogenic variants represent the most common genetic risk fac-
tor for Parkinson’s disease.

This study was initiated with an aimed to determine the GBA mu-
tational spectrum among GD patients and the frequency of GBA
pathogenic variants among the general population from RN
Macedonia.

A total of 18 GD Type 1 patients, from 13 different families of Al-
banian (9), Macedonian (3) and Bosnian (1) ethnic origin were
studied using several different methods: direct DNA sequencing
of GBA exons, Multiplex Ligation Probe-Dependent Amplification
(MLPA), and next-generation sequencing (NGS) on MiSeq using
lllumina TruSight Inherited panel. The GBA carrier frequency was
evaluated among patients with rare diseases that have under-
gone WES analyses. Allele-specific amplification was also de-
signed to screen for five common GBA mutations among the
general population.

A total of eight different GBA pathogenic variants were detected.
The most common variant was ¢.1226A>G (N370S), represent-
ing60% of GBA alleles, followed by ¢.882T>G;1342G>C double
allele (H255Q;D409H). The H255Q;D409Hwas present exclu-
sively among patients of Albanian ethnic origin. One novel GBA
variant (c.392A>G) was detected in one GD patient as a de novo
event. A total of 16 carriers of pathogenic GBA variant were de-
tected among 500 non-Gaucher patients with rare diseases.

In conclusion, in RN Macedonia, GD is present predominantly
among Albanian population. One in 32 individuals from the gen-
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eral population in our country carries a pathogenic GBA variant.
The high GBA carrier frequency suggests that there are asymp-
tomatic and/or undiagnosed GD patients. The knowledge of GBA
mutational spectrum will facilitate the genetic testing among GD
patients and will allow for carrier screening among patients with
Parkinson’s disease and other at risk individuals.

Key words: Gaucher disease, genetics, mutation,
B-glucocerebrosidase
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experience in diagnosing and treating a whole spectrum of ge-
netic disorders, with emphasis on lysosomal storage disorders,
glycogen storage diseases, mitochondrial disorders, hereditary
bone disorders and neurodevelopmental disorders. International
scholar experiences include observerships at Duke University and
Heidelberg University and numerous courses in inborn errors of
metabolism across Europe. Dr Sarajlija authored a significant
number of articles on diverse genetic disorders for renowned sci-
entific journals. He teaches pediatrics at the University of Bel-
grade School of Medicine.
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TREATABLE INHERITED METABOLIC DISEASES

Adrijan Sarajlija
Mother and Child Health Care Institute of Serbia, University of
Belgrade School of Medicine

During recent decades we have witnessed the expansion of treat-
ment possibilities for inborn errors of metabolism (IEM). Very dif-
ferent modes of management have been employed in an effort to
improve survival and quality of life of IEM patients. Enzyme re-
placement therapy (ERT) emerged as primary treatment modality
for lysosomal storage diseases (LSDs), gaining worldwide recog-
nition for its success in Gaucher disease patients. This success
paved the road for the development of ERT for the whole spec-
trum of LSDs, with different modes of application. Specific oral
drugs for LSDs have been designed to reduce the substrate pro-
duction, and this approach could be used solely or concomitantly
with ERT. Pharmacologic management of IEMs includes also
chaperone drugs, cofactors, but also drugs repurposed for use in
rare metabolic disorders (e.g. successful use of antidiabetic drug
empagliflozin in treatment of neutropenia associated with glyco-
gen storage disease type 1b). Organ transplantation is applied in
treatment of heterogeneous IEM (e.g. bone marrow transplanta-
tion in mucopolysaccharidosis type 1, liver and renal transplan-
tation in glycogen storage diseases and organic acidemias etc.).
Efforts have been made to administer liver stem cells in patients
with urea cycle disorders. Introduction of CRISPR/Cas9 technol-
ogy to clinical practice promises further advancement and broad-
ening of IEM treatment in years to come. Rarity of specific
disorders remain the main obstacle for creating larger clinical tri-
als. Therefore, creating international registries and expert net-
works, newborn screening expansion and raising awareness of
the importance of early diagnosis and treatment of IEM should be
of the highest priority.
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Jasmina Comié

WORK EXPERIENCE

01/03/2020 — Current  Scientific Associate Institute of Human
Genetics at the Klinikumrechts der Isar,
Technical University of Munich

Main activities and responsibilities:

» The scientific focus of the work is the molecular genetic
analysis, mapping of new genes and identification of
previously unknown modes of inheritance in genetically
caused kidney diseases

EDUCATION AND TRAINING

02/2019 — 03/2019 Internship
Clinical Center of the University of Sarajevo
Department of Clinical Pathology, Cytology
and Human

Main subject / occupational skills covered:
+ Histological specimens made from human cells and
analyzed
 Laboratory processes in genetic analysis carried out
(leukocytes differentiated and their lysis)
» Operated with laboratory instruments
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02/10/2017 — 03/10/2018 Master of Science (MSc) in Biology —
Genetics Faculty of Mathematics and Natural Sciences Sarajevo
Main subject / occupational skills covered:
» Topic of the master thesis: "Investigation of the influence
of gender on the frequency of the A1298C mutation in the
Bosnian and Herzegovinian population”.

07/10/2013 — 13/07/2017  Bachelor of Science (BSc) in Biology
— GeneticsFaculty ofMathematicsand Natural Sciences Sarajevo
Main subject / occupational skills covered:
» Topic of my Bachelor thesis: "Population genetic and
genealogical analysis of tongue rolling ability in the student
population”.

CONFERENCES AND SEMINARS

16/03/2022 — 18/03/2022 32nd Annual Meeting of the German
Society for Human Genetics - 32. Jahrestagung der Deutschen
Gesellschaft fir Humangenetik (GfH)

» Congress Center Wurzburg, On Site Poster Presenter

30/09/2021 — 02/10/2021 52 Annual Meeting of the Society for
Pediatric Nephrology
* Online Online Poster Presenter

16/09/2021 — 19/09/2021 53rd Annual Scientific Meeting of
European Society ForPaediatric Nephrology" Amsterdam,
Netherlands

+ Pitch Poster Presenter

22/06/2022 — 25/06/2022 54th Annual Scientific Meeting of Eu-

ropean Society For Paediatric Nephrology Ljubljana, Slovenia
* Poster Presenter
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HONOURS AND AWARDS

19/09/2021
In recognition of the best scored oral pitch abstract authorship
Awarding institution: European society for paediatric nephrology.

PUBLICATIONS

2022

Comié J, Riedhammer KM, Giinthner R, Schaaf CW, Richtham-
mer P, Simmendinger H, Kieffer D, Berutti R, Tasic V, Abazi-Emini
N, Nushi-Stavileci V, Putnik J, Stajic N, Lungu A, Gross O, Ren-
ders L, Heemann U, Braunisch MC, Meitinger T and Hoefele J

2022

The multifaceted phenotypic and genotypic spectrum

of type-IV-collagen-related nephropathy—A human genetics
department experience. Front. Med. 9:957733. doi: 10.3389/
fmed.2022.957733
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GENETICS OF ALPORT SYNDROME
— MUNICH EXPERIENCE

Jasmina Comié,Korbinian M. Riedhammer,Julia Hoefele
Institute of Human Genetics, Klinikum rechts der Isar, Technical Uni-
versity of Munich, School of Medicine, Munich, Germany

Jasmina Comié,Korbinian M. Riedhammer, Roman Giinthner,
Matthias C. Braunisch

Department of Nephrology, Klinikum rechts der Isar, Technical Uni-
versity of Munich, School of Medicine, Munich, Germany

Disease-causing [(likely) pathogenic and pathogenic] variants in
COL4A3-5 are associated with type IV collagen-related nephropathy,
which includes Alport syndrome (AS) and thin basement membrane
nephropathy (TBMN). The first symptoms of individuals with AS are
microscopic hematuria (MH) followed by proteinuria leading to renal
failure (90% require dialysis by age <40 years). In addition, sen-
sorineural hearing impairment and ocular abnormalities may be ob-
served. In contrast, individuals with TBMN, an outdated
histology-derived term, present with MH, only some of them develop
kidney failure (> 50 years of age).Early diagnosis of type IV colla-
gen-associated nephropathy is essential for optimized therapy and
slowing of the disease.

Our studies on type IV-collagen-related nephropathy within the last
couple of years could show that affected individuals have a complex
clinical and genetic picture and implicates that refined nomenclature
and interdisciplinary collaboration between clinicians and geneticists
are key to optimizing patient care. Furthermore, in female individuals
with AS a correlation between the clinical phenotype and X-inactiva-
tion could not be observed suspecting other genetic modifiers shap-
ing their phenotype.

Key words: Alport syndrome, COL4A3-5, genetics, X-inactivation
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The Munich Microscopic Hematuria Project

Jasmina Comié, Korbinian M. Riedhammer,

Marina Bittmann,Julia Hoefele

Institute of Human Genetics, Klinikum rechts der Isar, Technical
University of Munich, School of Medicine, Munich, Germany

Jasmina Comié, Korbinian M. Riedhammer
Department of Nephrology, Klinikum rechts der Isar, Technical Uni-
versity of Munich, School of Medicine, Munich, Germany

Correspondence:

M.Sc. Jasmina Comic,

Institute of Human Genetics, Klinikum rechts der Isar, School of Medi-
cine, Technical University of Munich, Trogerstr. 32, 81675 Munich, Ger-
many.

Email: Jasmina.Comic@mri.tum.de

Phone: + 49 89 4140-6381, Fax: + 49 89 4140-6382.

Hematuria is characterized by the presence of blood in the urine.
Two forms can be differentiated, i) microscopic hematuria (at least
three red blood cells per high-power field on urinalysis) and ii)
macroscopic hematuria (visible blood in urine). There are several
known causes that can lead to hematuria, including Alport syn-
drome (AS), thin basement membrane nephropathy (TBMN), IgA
nephropathy, menstruation, febrile illness, nephrolithiasis, and ma-
lignancies. Although both disorders, AS and TBMN, are character-
ized by a defective GBM, TBMN needs to be distinguished from
Alport syndrome. Genetic data on TBMN comes from analysis of
the genes COL4A3/COL4A4 and sequencing of specific single-nu-
cleotide polymorphisms in large multigenerational TBMN pedi-
grees and not from unbiased exome- or genome-wide rare variant
burden analyses

It was our aim to perform exome sequencingin 300 individuals with
clinically-ascertained TBMN in order to conduct an exome-wide
burden analysis of rare variants compared to control exomes (Mu-
nich Exome Server, > 26,000 exomes).DNA of all 300 individuals
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with hematuria as well as of all controls have already been collected
and sequenced.

This study will provide answers to the question in which genes rare
coding variants are enriched in TBMN along with odds ratio calcula-
tions of rare variant burden (non-synonymous variants). This data is
important for genetic counselling and clinical management of individ-
uals with TBMN and may give further insights in the genetic archi-
tecture of TBMN and hematuric glomerular disease in general. The
study will be the first of its kind in TBMN research, a disorder com-
mon in the general population with a high economic impact.

The calculation of the burden is ongoing, therefore final data cannot
present so far. A large follow-up study is planned and therefore further
affected individuals and families can be further included.
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Aleksandra Janchevska

Aleksandra Janchevska is born in Skopje. After graduating from
the Medical Faculty she continued her education in the field of
children's diseases.

She completed pediatric training and master’s studies in pedi-
atrics with a thesis on new protocols for the treatment of children
with lymphoblastic leukemia.

Since 2006 Aleksandra works at the Department of Endocrinology
and genetics at the University Children’s Hospital in Skopje. She
developed her professional skills in pediatric endocrinology during
numerous educational and clinical fellowships and seminars
(ESPE-Great Ormond Street Hospital, EASD, EASO etc.).

She has had a PhD since 2018.

She actively participated as a co-investigator in 6 multicentre -
randomised research studies with diabetic patients, patients with
growth hormone deficiency (GHD) and patients with cranio-
pharyngioma and 2 national national research studies with obese
patients (children and adolescents) and children with anemia.
Aleksandra is a member of the European Society of Pediatric En-
docrinology (ESPE) Obesity Working Group, European Academy
of Pediatrics (EAP), National and European Association of Stud-
ies in Obesity (EASO), and World Obesity Federation (WOF).
Currently, Aleksandra is an assistant professor at the Medical
Faculty in Skopje and a pediatric endocrinologist in UCH, Skopje.

77



THE OVERGROWTH SYNDROMES - THE STORY OF A
PATIENT WITH BECKWITH WIEDEMANN SYNDROME (BWS)

Aleksandra Janchevska
University Children’s Hospital, Medical Faculty, Skopje, North
Macedonia

BWS is an overgrowth syndrome with predisposition for embry-
onal tumors and with an overall risk estimated at 7.5%. The preva-
lence of tumors in these children is greatest in the first 8 years of
life. The tumor predisposition in patients with BWS, especially for
Wilms tumor, is strongly related with an imprinting status of the
H19-DMR (H19-differentially methylated region) and KvDMR1 on
chromosome 11p15.5.

An 8.5-year-old boy with clinical presentation of BWS has been
regularly followed up every 3 months since the age of 2 months.
The molecular analysis has been performed with MLPA (multiplex
ligation-dependent probe amplification) in the Center for Human
Genetics, Bioscientia Institute for Medical Diagnostics Ingelheim,
Germany*. The three monthly monitorings included biochemical
analyses, especially serum glycemia and alfa-fetoprotein concen-
tration, followed by an ultrasound scan survey.

At the age of 5-years he had (+2.5 SDS) height and (+2.57 SDS)
weight, an adequate intellectual development for his age and nor-
mal values of serum glycemia and alfa-fetoprotein concentration
at the last follow-up. The performed abdominal ultrasound re-
vealed a presence of a tumor mass with a diameter of 68mm in
the left kidney although the MLPA detected a normal methylation
pattern for H19-DMR and hypomethylation of KvDRM1 (LIT1) in
the chromosome 11p15.5 region with an estimated tumor risk of
1-5%. The abdominal CT scan confirmed the presence of a soli-
tary tumor mass in the left kidney, 80x65x87mm, very suggestive
for a nephroblastoma. The left nephrectomy followed by
chemotherapy have been done successfully. Now, at the age of
8.5-years he is the best mathematician in his class with (+ 2.9
SDS) height and (+ 5.0 SDS) weight.
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The aim of our study is to present a patient with BWS who devel-
oped Wilms tumor at the age of 5 years, detected at his usual 3-
monthly clinical monitoring. It is unexpected in a child with
hypomethylation of KvDRM1 (LIT1) in the chromosome 11p15.5
region and with a low tumor risk of 1-5%. The regular and ade-
quate monitoring in patients with BWS is not only necessary but
also lifesaving.

Acknowledgement:

We would like to express our enormous gratitude to Prof. Carsten
Bergmann and Dr. Nadine Bachmann from the Center for Human
Genetics, Bioscientia Institute for Medical Diagnostics Ingelheim,
Germany for their continued and generous collaboration during
the research study.

Key words: Beckwith Wiedemann syndrome, overgrowth,
hypomethylation, tumor risk
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Sonja Bojadzieva

Dr Sonja Bojadzieva is a Professor
of Paediatrics at the University Chil-
dren’s Hospital, at the Medical Fac-
ulty, Skopje. She was born and grew
up in Skopje, where she has finished
medical Faculty. In 2021 she was elected as the head of the De-
partment of Pediatrics, Faculty of Medicine, UKIM, Skopje. She
is the current Head of Department of Gastroenterology. In 2013
finished doctorate PhD “Correlation between genotypic, pheno-
typic and immunological characteristics of inflammatory bowel
disease”, and in 2019 was elected a professor at the Faculty of
Medicine. Her postgraduate studies MSc “Significance of quanti-
tative determination of albumin and IgG in the liquor in differenti-
ation of various conditions in the central nervous system”, she
finished in 2003. She has professional residence and trainings in
the field of paediatrics gastroenterology in very important hospi-
tals abroad such as Austria, Germany, Poland, Italy and others.
Her special interest is Inflamatory bowel diseases in children. She
is very active participant in several national and international con-
gresses. Author and co-author of more than 300 scientific re-
search papers and actively involved in scientific research projects.
As a General Secretary of the Paediatric Association of Macedo-
nia she put very high input in the paediatrics education and pro-
motion.

She is also full member of The European Society for Pediatric
Gastroenterology, Hepatology and Nutrition (ESPGHAN). She
has organizational capabilities, exceptional teamwork ability, com-
municativeness and ambition. She is very dedicated to work and
has the ability to work under time pressure and responsibility and
is particulary conscientious in performing work tasks. Dr Bo-

jadzieva enjoys reading books, traveling and painting.
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WILSON’S DISEASE IN CHILDREN
- DIAGNOSTIC ASPECTS AND THERAPY

Sonja Bojadzieva, Aspazija Sofijanova, Olivera Jordanova
University Clinic for Pediatric Diseases, 1000 Skopje, Republic of
North Macedonia

Sonja Bojadzieva, Aspazija Sofijanova
Faculty of Medicine, Ss. Cyril and Methodius University in Skopje,
1000 Skopje, Republic of North Macedonia

Wilson disease (WD) is an autosomal recessive disordercaused
by mutations of the ATP7B gene, with a prevalence of 1:30,000—
50,000.The common mutations of the ATP7B gene located on
chromosome 13 are missense and nonsense and can be either
homozygous for one mutation or compound heterozygous.WD
characterized by decreased biliary copper excretion and reduced
incorporation into ceruloplasmin, leading to excessive copper ac-
cumulation in many organs, predominantly the liver, brain and
cornea. The diagnosis is based on a combination of clinical, bio-
chemical and genetic tests. Clinical presentations of WD in child-
hood ranges from asymptomatic liver diseases to cirrhosis or
acute liver failure. Neurological and psychiatric symptoms in child-
hood are rare. Hepatic failure is common feature of WD, predom-
inantly in females 75% versus 25% in males. The fulminant
presentation of WD is defined as acute liver disease with en-
cephalopathy and have high mortality in the absence of trans-
plantation.Diagnosis could be established using anamnesis,
biochemical tests assessing cooper metabolism and molecular
analysis of mutation in the ATP7B gene. Diagnostic approach in-
cludes serum ceruloplasmin and 24 hours urinary cooper excre-
tion.Liver biopsy and hepatic parenchymal cooper concentration
is very important for diagnosis, and increased concentrations of
dry weight remains is the best biochemical evidence for WD.

Therapy is based in using medicine for removal cooper excess,
as D-Penicillamine, trientine or medicine for inhibition of intestinal
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cooper absorption.Liver transplantationis indicated for children
with rapid development of severe hepatic insufficiency, with pro-
gression of liver dysfunction to liver failure despite drug therapy.
Early diagnosis and therapy of the disease could avoid dramatic
disease progression and children's survival.

Key words: ceruloplasmin, Wilson’s disease, children.
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Aco Kostovski

Full Professor of Pediatrics, MD PhD
Chief of the Department for Hepatology,
University Children’s Hospital,

Faculty of Medicine, Ss Cyril and Methodius
University, Skopje, North Macedonia.
Visiting Professor of Pediatrics Medical
Faculty, Osijek, Croatia.

Graduated at Medical faculty Ss.”Cyril and
Methodius” Skopje, Macedonia in 1980. The same year employed Univer-
sity Children Hospital. Specialization of Pediatrics, in the period 1983-1987.
In 1991 realized clinical Fellowship in pediatric Gastoenterohepatology,
University Central Hospital, Tampere, Finland under mentorship of prof.
Jarmo Visacorpi and prof. Markku Maki. Master degree of Medicine re-
ceived in 1994 and PhD in 1998. Subspecialist of pediatric gastroentero-
hepatology. Medical director of University Children Hospital in Skopje in
the periods 2000-2002 and 2007-2012.

Invited lecturer for different topics in the field of pediatric gastroenterohep-
atology.

Involved as a main investigator and national coordinator in several inter-
nationally (ESPGHAN) funded scientific projects. Member of ESPGHAN
since 2005.

Author and co-author of more than 200 scientific papers published in na-
tional and international journals, and presented on congresses or scientific
meetings.

Short term professional clinical stay at several centers for different diag-
nostic and treatment methods in the field of pediatric gastroenterology and
hepatology (Munich, Gothenburg, Houston, Paris, Boston, London,
Barcelona, Brussels, Salzburg, Amsterdam) and their introduction at Uni-
versity Children’s Hospital, Skopje, Macedonia : computed 24 hour pH
monitoring for GERD, upper endoscopy and colonoscopy, liver biopsy, ul-
trasound of abdomen, combined 24 hour pH monitoring and impedance
for GERD, esophageal and rectal manometry with EGG, capsule en-
doscopy, rectal biopsy, H-breath test.

Professional collaboration with the Gastroenterohepatology and metabolic
departments in University Children’s Hospital in Heidelberg for diagnosis,
and managing the patients with rare diseases.
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ALAGILE SYNDROME — NEW TREATMENT POSSIBILITY

Aco Kostovski
University Children’s Hospital, Skopje, North Macedonia

Alagille Syndrome (ALGS) is a rare genetic multisystem disease
(incidence 1:30-50.000 live births) that affects the liver, heart,
eyes, bones and other organs. It is caused by mutations or dele-
tions of the Jagged 1, a ligand in the Notch signaling pathway.
Refractory pruritus and cholestatic liver disease progression are
frequent indications for liver transplantation with patients with
ALGS. Cholestatic pruritus and xanthomas present a significant
unaddressed burden of the disease leading to greatly diminished
quality of life. New treatment with illeal bile acid transport (IBAT)
inhibitor was approved by FDA in 2021 aimed to delay the
cholestatic progression.

Eight children with ALGS were diagnosed and followed-up in a
single center and University Children Hospital in Skopje in past
10 years. The clinical phenotype varies from subclinical and mild
cholestasis (n=3) to severe liver failure requiring liver transplan-
tation. Diagnosis was based on the clinical, hystologic or molec-
ular analysis.

IBAT inhibitor (Maralixibat) interrupts enterohepatic circulation and
increases fecal bile acid secretion. Results from three clinical tri-
als of maralixibat treatment over the 6-year period of time showed
clear patient benefit including: improvement of pruritus, reduction
of serum bile acids concentration and prolonged transplant free
survival.

In conclusion, availability of IBAT inhibitor for cholestatic liver dis-
ease presents a new era in the treatment of ALGS that will lead
to avoid liver transplantation and improve the quality of life.

Key words: Alagile syndrome, new treatment, IBAT inhibitor,
Maralixibat
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50 Gordana Loleska

My name is Gordana Loleska and |
live in Ohrid, Republic of North
Macedonia. | am a single mother of
3 kids, | have 1 girl and 2 male twins.
After a 14 year struggle finding out what's the problem with my
son's hearing and kidneys, 7 years ago my son was officially di-
agnosticated with Alport Syndrome. From that day | started doing
everything in my power to help people who are struggling with a
rare disease and spread awarness among citizents in Republic
of Macedonia to help and donate to the Rare Diseases Fund.
As a single mother and a mother of a kid with a rare disease,

| am strongly motivated to continue helping people with rare dis-
ease, and | will do everything in my power to teach others to be-
come more aware and give the support to the people who live
with a rare disease.

Macedonian post office — Ohrid, Macedonia

As an employee in the Macedonian post office more than 20
years, | came up with the idea of printing a postal stamp dedicated
to the children with rare diseases and all the funds from that postal
stamp will go to the Rare Diseases Fund. The stamp was pub-
lished in 2017 and had promotion at the Macedonian Academy of
Sciences and arts.

INTERESTS

To spread awarness among people to be more educated and help
people who live with rare diseases and help raising funds with
any kinds of volonteering activities.
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| am one of the initiators and organizers of the First Balkan Meet-
ing for Alport Syndrome, Ohrid, Macedonia 31aug-2sept 2018

2 Years ago | formed an Association for people with Rare Dis-
eases - Alport Syndrome (Rare is to be Rare)

Over the years | have been trying to give more support to patients
and families with Alport syndrome knowing that you are not alone
in this fight is always easier.

| am very sorry for the stigma that exists among parents and pa-
tients, | hope that in time we will overcome these problems.

MY WORK SO FAR
You can find something more about more work in the links bellow:

https://www.facebook.com/gizapoznavameretkitebolesti
https://www.facebook.com/groups/986040141565572/
https://www.facebook.com/groups/312483895490987/permalink
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Date and place of birth:
Nationality:
Education:

Diploma:
Medical Licence obtained:

Postgraduate studies:

Master of Science degree:

Thesis:

Postgraduate studies:

Degree:
Language skills:

15.12.1965, Skopje, Macedonia
Macedonian
Faculty of Medicine, Sts Cyril
and Methodius University, Skopje,
Macedonia,
1992
1994
Faculty of Medicine, Sts Cyril and
Methodius University, Skopje,
Macedonia
In the field of paediatrics and
molecular biology
2002
Molecular basis of fragile X
syndrome in Republic of Macedonia
Faculty of Medicine, Sts Cyril
and Methodius University, Skopje,
Macedonia,
In the field of laboratory medicine
(medical biochemistry and
clinical chemistry), (2009-2015)
Specialist in medical biochemistry
Former Yugoslavia languages,
German and English
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Present employment / position:

CMO and Quality Manager of Synlab Macedonia, Responsible
for QM according ISO 15189, Medical Department for “Special
tests” including Rare Disease testing, networking with profession-
als in different specialities abroad and genetic counselling

Former employments / positions:

Assistant in the Research Centre for genetic Engineering and
Biotechnology, Macedonian Academy of Sciences and Arts
(RCGEB, MASA)

Professional Experience:

* Research fellow from 1994-1999 in the field of protein chem-
istry and in the field of molecular biology for identification of he-
moglobinopathies, fragile X syndrome and detection of viruses
with molecular methods.

* From 2003 work in the field of medical laboratory diagnostic
as laboratory doctor in clinical pathology.

Participation in Slovenian / Macedonian project for Alport syn-
drome, in December 2007, Ljubljana, Faculty of Medicine, Insti-
tute for Pathology.

» Since beginning of 2006 - research fellow in the RCGEB,
MASA: Molecular characterisation of the inherited deafness in
Macedonia (external cooperation).

* In 2007 involved in QM management of synlab laboratories
in Macedonia.

» Since 2016 cooperation with Faculty of Medicine Ljubljana,
Institute for Pathology, on project: Genetic pull of Galicnik village
population (maternal and paternal perspective and relations with
other populations).

» Since 2016 involved in Medical Management of Synlab
Macedonia as Chief Medical Officer.

+ Participate at international and local meetings, congresses,
seminars and projects in the field of clinical chemistry, microbiol-
ogy, human genetics, general medical practice and quality man-
agement with over 50 oral and poster presentations and written
papers.
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DIAGNOSTICS OF COL4A DISEASES IN NORTH MACEDO-
NIA FROM THE VERY BEGINNING

Ana Momirovska
SYNLAB Macedonia

Alport syndrome (AS) is an inherited collagen (COL4) disease
caused by mutations in a few collagen genes, namely COL4AS5,
COL4A4 and COL4A3. COL4A5 is X linked and COL4A4 and
COL4A3 are autosomal genes.

Clinical features of AS are: progressive nephritis with defect of
glomerular basal membrane in kidneys, affected glomerular filtra-
tion with hematuria, but also hearing loss, ocular symptoms. An-
other condition related to COL4 mutations is Thin Membrane
Disease (TMB). It is caused by mutations in COL4A4 and
COL4A3 (mostly - heterozygous constellation). TMB is character-
ized by constant hematuria, minimal proteinuria, however with
normal kidney function.

Diagnostic approaches have changed during the last decades.
First, patients were diagnosed using clinical examination,
anamnestic familial data, Ultrasound and urine test (biochemistry
and microscopic examination of urine). Laboratory method prac-
ticed that followed was biopsy and immunohistochemistry. Biopsy
and immunohistochemistry were performed upon request of clin-
ical doctors.

Molecular methods were performed first on Macedonian patients
included in the project for AS, a project between the Institute of
Pathology, Medical Faculty, Univerza Ljubljana, Slovenia, and the
Institute of Pathology, Medical Faculty Skopje, UniverzitetSv. Kir-
iliMetodij, Macedonia, 2004-2006. A group of 60 patients from
Macedonia were examined, in Macedonia tested using biopsy
and immunohistochemistry, and in Slovenia tested with molecular
methods: PCR, followed by SSCA and Sanger sequencing.
Lately most of the samples from Macedonian patients are sent
for molecular testing in the Institute for Human Genetics, Tech-
nische Universitat Munchen,. Rarely samples are still sent to
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Slovenia, and some via private labs like SYNLAB to the big diag-
nostic centers. Recent approaches are Next Generation Se-
quencing (panel tests) and Sanger Sequencing for unknown
mutations and PCR for known mutations.

In our country a stable molecular method for diagnostic purposes
is still not established, even though there were few initiatives to
introduce the PCR and NGS method.

Key words: Alport syndrome, thin membrane disease,
North Macedonia
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Nora Abazi Emini

Nora Abazi Emini was born in 1976 in North Macedonia. Gradu-
ated from Medical Faculty Skopje in 2002. Completing training in
pediatrics in 2011. Since 2013 she is working in the nephrology
department, at University Children’s Hospital. Also, she is a Ph.D.
candidate in pediatric nephrology. Her research field is hematuria
in children especially familial hematuria and genetic aspects. Dur-
ing her career, she participated in several national and interna-
tional projects also she is the author and co-author of several
publications in professional journals.
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TYPE - IV - COLLAGEN - RELATED NEPHROPATHIES
IN NORTH MACEDONIA

Nora Abazi Emini, VeliborTasic
University Children’s Hospital — Medical Faculty, University Ss
Cyril and Methodius Skopje, North Macedonia

Two major forms of familial hematuria are Alport syndrome and
thin basement membrane nephropathy, also named Type-IV-col-
lagen-related nephropathies. They are associated with disease-
causing variants in COL4A3-5 genes and manifest by a wide
range of clinical signs, from isolated microscopic hematuria to
end-stage kidney disease. In Republic of North Macedonia, there
are no official data on the number of patients with Alport syn-
drome.The University Children’s Hospital in Skopje is a tertiary
institution where children with hematuria are treated.

In our series, we analyzed 320 children with macroscopic and mi-
croscopic hematuria in whom the etiology of hematuria was
sought. In patients with persistent hematuria, family screening for
hematuria is also performed, and in 70 families, the existence of
hematuria was confirmed in another member of the family .Ge-
netic testing was doneat Technical University Munich Germany,
thanks to the cooperation within the project. 27/62 patients
(43.5%) have disease-causing variant in COL4A3-5 genes.
Early genetic diagnosis is a very important step for early initiation
of renoprotective therapy with ACE inhibitors. Patients with rare
diseases are subject to stigmatization, there is distrust in clinical
and genetic diagnosis and there is also a poor follow-up of pa-
tients.

Key words: familial hematuria, COL4A3-5 genes, ACE inhibitors,
stigmatization
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Stipends:
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Medical School, Skopje, 1980
Clinic for Children’s Diseases, Skopje 1980

1986

The British Council 1991- London; International
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EXTRARENAL FEATURES OF COL4A NEPHROPATHIES

Velibor Tasic
University Children’s Hospital, Skopje, North Macedonia

Sensorineural deafness is a cardinal extrarenal manifestation of
Alport syndrome. Hearing loss is never present at birth. Interest-
ingly some patients with Alport syndrome may have severe
nephropathy but preserved hearing. Hearing loss is bilateral, af-
fecting high-frequency and usually begins in early adolescence,
before the onset of kidney failure. In the early stages of the dis-
ease, hearing loss is detectable only by means of audiometry.
With progression of hearing loss, there is affection of low frequen-
cies, including those of human conversation, and therefore pa-
tients require hearing aids. Hearing impairment is always
associated with renal involvement.

About 50% of male patients with X-linked Alport syndrome show
sensorineural deafness by age 25 years, and about 90% are deaf
by age 40 years. Hearing loss in females is present at low per-
centage.

Anterior lenticonus, which occurs in approximately 25% of pa-
tients with XLAS, is the pathognomonic feature of Alport syn-
drome. In this condition, the lens surface protrudes conically into
the anterior chamber of the eye because of a thin and fragile
basement membrane of the lens capsule. Anterior lenticonus is
not present at birth but is manifested by a slowly progressive de-
terioration of vision, requiring patients to change the prescription
of their glasses frequently. The condition is not accompanied by
eye pain, redness, or night blindness, and no defect in color vision
occurs.

Dot-and-fleck retinopathy is the most common ocular manifesta-
tion of patients with Alport syndrome, and occurs 85% of males
with XLAS. It is very rare in children and usually manifests at the
onset of kidney failure. The patients are asymptomatic; there is
no associated visual impairment or night blindness.

Posterior polymorphous corneal dystrophy is rare condition in Al-
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port syndrome. Majority of patients are asymptomatic, although
some of them may develop slowly progressive visual impairment.
In some patients temporal macular thinning may be observed on
ophthalmologic examination.

Leiomyomatosis is a very rare extrarenal manifestation in Alport
syndrome. Diffuse leiomyomatosis of the esophagus and tracheo-
bronchial tree has been reported in some families with Alport syn-
drome. Characteristic symptoms are dysphagia, postprandial
vomiting, substernal or epigastric pain, recurrent bronchitis, dys-
pnea, cough, and stridor. Diagnosis is established by computed
tomography scanning or magnetic resonance imaging.

Key words: Alpot syndrome, hearing loss, lenticonus,
leiomyomatosis
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Nikola Gjordjievski

Ass. Dr. Nikola Gjordjievski was born in
1984 in Skopje. He completed primary and
secondary education in Skopje, continu-
ously with excellent success. In 2002, he
was chosen as the best student of his gen-
eration at the medical school DSMU "Dr.
Panche Karagjozov"-Skopje. At the Medical Faculty in Skopje at the
University "Ss. Cyril and Methodius" enrolled in 2002, and graduated
on July 16th, 2008, with an average grade of 9.21 as the first graduate
student of his generation.

Since March 2014, he has been employed at the University Clinic for
Nephrology, and in 2016 he was selected as a doctoral assistant at
the Department of Internal Medicine at the Faculty of Medicine at the
University of "Ss. Cyril and Methodius" Skopje. In October 2019, he
successfully passed the specialist exam and acquired the title of spe-
cialist in Nephrology.

In 2021, he successfully completed his doctoral dissertation entitled
"Application of Doppler ultrasound in monitoring the maturation of an
arteriovenous fistula for hemodialysis."

Continuous medical education is achieved through participation in a
large number of home and international scientific congresses.

He attended a one-month training in November 2015 at the University
Clinical Center of Ljubljana, and in May 2017 he successfully com-
pleted a one-month course under the title "Doppler Ultrasound Diag-
nostics of Blood Vessel Diseases" at the Faculty of Medicine of the
University of Zagreb, Republic of Croatia.

He is a participant in an international study entitled "AIM.SIM project"
coordinated by the Department of Biomedical Bioengineering at the
"Mario Negri" Institute for Research Pharmacology, Bergamo, Italy.
Since March 2020 he has been appointed as the national coordinator
from Macedonia at the European registry of patients with renal re-
placement therapy of ERA-EDTA.

Ass. Dr. Nikola Gjordjievski is the author and co-author of over 50
published scientific articles and international awards.
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ALPORT SYNDROME - WHEN SHOULD ONE CONSULT
NEPHROLOGIST?

Nikola Gjorgjievski
University Hospital of Nephrology, Faculty of Medicine, SS” Cyril
and Methodius”, Skopje N. Macedonia

Alport syndrome is a genetic disorder characterized by kidney dis-
ease, hearing loss, and eye abnormalities. The changes in the
collagen protein of the tissue is resulting from mutations in the
collagen IV genes COL4A3, COL4A4, and COL4A5. According
to the data from the European Renal Association and European
Dialysis and Transplant Association(ERA-EDTA) registry, the Al-
port syndrome is classified in group VIl as a primary etiology in
patients with end-stage kidney disease (ESKD)which requires
renal replacement therapy. The availability of effective intervention
for Alport syndrome-related kidney disease makes early diagnosis
crucial. Implementation of the last guidelines for treatment and
monitoring of the overall health condition provides a better quality
of life in these patients, as well. The nephrological approach
should be fast, efficient, and available for any diagnosed or sus-
pected patients with Alport Syndrome. In this way, the review
should enhance early diagnosis and achieve optimal outcomes
in the treatment.

Key words: Alport syndrome, hearing loss, eye abnormalities,
early diagnosis
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| was born on 05.01.1955 in Brcko, Republic of Bosnia and Herze-
govina. | am a specialist in pediatric nephrology with a particular
interest in kidney metabolic diseases, urolithiasis, and hemolytic-
uremic syndrome. | am the president of the Croatian Society for
Pediatric Nephrology. My research field is covered by internation-
ally peer-reviewed articles cited in Current Content, SCI, and
other publications written in Croatian. | collaborate with other
medical institutions (Boston Children's Hospital, Harvard Medical
School; Shaare Zedek Medical Center, Jerusalem; Kinderspittal
Zurich: Columbia University New York) and pediatric nephrolo-
gists from Skopje, Macedonia. We are currently working on similar
pediatric nephrology topics, intending to maintain and widen our
present cooperation. In 2021, was the president of the IX SEP-
NWG Congress in Brijuni, Croatia.
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COL4A NEPHROPATHIES IN CROATIAN CHILDREN

Danko Milosevic §
University of Zagreb Medical School, Salata 3, 10000 Zagreb,
Croatia

Republic of Croatia has approximately 4.6 million inhabitants. Nearly
4 decades ago we systematically did a follow up of our children in
search of Alport syndrome/Thin basement membrane disease
(AS/TBMD). The regular check was performed by systematic moni-
toring of microhematuria and/or perceptive hearing loss. All
children/adults underwent kidney biopsy to conform/exclude
AS/TBMD. A retrospective analysis of clinical and histopathological
data of 565 children aged < or =17 years, who presenting to 9 hos-
pitals in Croatia from 1991 to 2004, in whom kidney biopsy was per-
formed were analysed. Among hereditary glomerulopathies, Alport
syndrome was the most common (83.6%), On follow-up, 7 of 33 chil-
dren with changes consistent with Alport syndrome/TBMD developed
clinical signs of the syndrome during childhood age. After confirma-
tion of diagnosis, all children were regulary followed-up for signs of
disease progression until age of 18 yr. Although some of them de-
cided to maintain in pediatric nephrologist care for additional few
years, all patients above this age are regularly transferred to the adult
nephrologist care. In case of renal failure and in a need of renal trans-
plantation a child/adult was appointed for renal replacement. Kidney
transplantation in Croatia is well organized and Croatia is a member
of Eurotransplant association..A recently conducted national

survey for AS/TBMD is a part of wide genetic search for COL4A3,
COL4A4, and COL4A5 mutations (Genotype-Phenotype correlation
in AS/TBMD. Using targeted next-generation sequencing(NGS), 34
AS/TBMN patients (58.8% male) from 12 unrelated families were
found positive for heterozygous ¢.2881+1G>A variant of theCOL4A3
gene, which is considered disease-causing. We believe that early di-
agnosis, genetic counselling and regular biochemistry check is the
base of timely and appropriate care for these patients.

Key words: COL4A nephropathies, Alport syndrome,
children, Croatia
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Todor Arsov

- Born in Skopje, where he completed
= . medical studies and received a MS de-
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: of human genetics — inherited throm-
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lowing two postdoctoral positions at Stanford University and The
University of Melbourne where he started a new molecular genetics
laboratory, he furthered his qualifications by completing profes-
sional MS studies in genetic counselling (Sydney University) and
diagnostic genomics (Queensland University of Technology). His
research interests are in the area of human monogenic genetics,
particularly in the areas of immunology, neurology, cardiology and
metabolic conditions, as well as ethics of genomic testing. Cur-
rently, Todor is a professor of Genetics and a genetic counsellor at
the Medical School in Skopje and holds a visiting scientific position
at the Francis Crick Institute in London, UK.
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CHALLENGES IN GENETIC COUNSELLING FOR ALPORT SYN-
DROME IN THE AGE OF GENOMIC MEDICINE

Todor Arsov
Institute for Human Genetics, Medical School, Skopje, North Mavce-
donia

The ongoing genomic revolution afforded increased access to ge-
netic testing in clinical practice, bringing changes to the traditional
understanding of many conditions, including Alport syndrome (AS).
Traditionally, this is a childhood onset condition inherited in an X-
linked fashion (XLAS), related to pathogenic variation in COL4A5,
manifested by renal and extra-renal symptoms. The subsequent
identification of girls with the same condition widened the AS spec-
trum to include the autosomal recessive forms (ARAS) linked to
pathogenic variation in COL4A3andCOL4A4.

We now start to appreciate that the heterozygous carriers of patho-
genic variants in COL4A3,COL4A4 n COL4A5are not necessarily
and/or fully asymptomatic, as most COL4A5 carrier mothers will de-
velop (micro)hematuria and up to one third may progress to end-
stage kidney disease by 40-60 years of age. In addition,
heterozygous carriers of some pathogenic COL4A3 or COL4A4 vari-
ants manifest similar features and are, by some, considered to have
autosomal dominant AS (ADAS).

Mirroring the evolution of the clinical understanding of the condition,
the genetic counselling strategies also evolve to include counselling
about all forms of Mendelian inheritance, including the “de novo” ge-
netic mechanisms and counselling about predictive and diagnostic
testing of seemingly asymptomatic adults in the family.

This presentation will discuss clinical experiences with counselling
about AS from a genetic counsellor’s perspective, in the context of
the dynamic evolution of the clinical entity, including examples of in-
cidental testing for an adult onset condition and the genomic uncer-
tainty related to the phenomena of reduced penetrance and variable
expressivity and to the interpretation of genomic variants.

Key words: Alport syndrome, COL4AS5, genetic counselling
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Acute tubular necrosis in a child with
steroid sensitive nephrotic syndrome

Aleksandra Jovanovska, Mateja Dicoska, lva Micevska, Marija
Torkovska, Nora Abazi Emini

University Children’s Hospital, Faculty of Medicine, SS” Cyril and
Methodius”, Skopje N. Macedonia

Acute tubular necrosis is a kidney disorder involving damage to the tubule
cells of the kidneys,which can lead to acute kidney failure. The prevalence
of AKI also correlates with ATN severity in patients with nephrotic syn-
drome. Emergence of AKIl in children with NS requires the diff dig between
ATN and glomerular proliferative lesions since the therapeutic approach
differs, ATN requires support treatment without immunosuppresion.In pa-
tients with SSNS, ATN is a sporadic but significant complication. With this
abstract we want to present a rare case of a patient with SSNS who man-
ifested with ATN.Retrospective analysis of a patient with SSNS diagnosed
2019 who is still hospitalised in our nephrology department.Based on clin-
ical exam, urine sample and expanded laboratory analysis-urea, creatinin,
electrolyte in serum, acid-base balance and differential blood cell count.
On clinical exam the patient presents with generalized oedemas, dyspnea,
hypertension and anuria. The evaluation shows urine with proteinuria, urea
25.4 mmol/L, creatinin 736.2umol/L, electrolytes- Na 141mmol/L , Kalium
3.4mmol/l, Calcium 1.36 mmol/l, Phosphor 3.08mmol/l, Magnesium 0.78
mmol/l, acid-base balance with metabolic acidosis.Acute renal insufitiention
is more common in children with SDNS (steroid-dependent) and SRNS
(steroid-resistant) in relation to SSNS (steroid-sensitive NS). Hypertension,
proteinuria and hypoalbuminemia are also risk factors for AKI in this pa-
tients. Early detection of this condition is important to remove the possible
etiologycal causes and to treat them before chronic lesions appear in kid-
neys and to avoid CRI.

Key words: Steroid sensitive nephrptic syndrome, child,
acute tubular necrosis, outcome
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PRIMARY HYPEROXALURIA TYPE I
- IN A COUNTRY WITH LOW RESOURCES

Anastasija Pesic, Nora Abazi-Emini, VeliborTasic, Rexhep Memedi
University Children’s Hospital - Medical Faculty, University Ss. Cyril and
Methodius, Skopje, North Macedonia

Backgrounbd: Primary Hiperoxaluria is a serious inherited autosomal re-
cessive metabolic disorder leading to excessive oxalate production,
nephrolithiasis, nephrocalcinosis and end stage kidney disease. The aim
of the study is to present difficulties in management of PH1 in low resource
country.

Case presentation: A 3 year old girl was referred to University Children’s
Hospital Skopje due to abdominal pains, vomiting and passage of calculi.
Initial abdominal X ray showed many calculi in both kidneys. Ultrasound
investigations showed presence of calculi in all calyces of both kidneys.
There was no hydronephrosis. Family history was negative for nephrolithi-
asis . Laboratory investigation revealed urine positive for blood 3+ and nu-
merous eumorphic red blood cells. Almost normal renal function: urea 3.3
mmol/l, uric acid 178 umol/l, creatinine 44 umol/l (eGFR 70 ml/min/1,73m2
New Schwartz formula). Acid base staus: pH 7.39, HCO3 24 mmol/l, BE
1.3 mmol/l, Serum electrolytes with normal values (Mg 0.8 mmol/l, P 1.45
mmol/l). Random Urinary ratios Calcium, Mg, Uric acid to creatinine within
referent values. Nitroprusside reaction for cystinuria negative. Oxaluria 24
urine sample (0.87 mmol/1.73m2/d). Genetic investigation (Bodo Beck,
Cologne, Germany) - Sequence analysis identified the pathogenic variant
¢.508G>Ain exon 4 of the AGXT gene in homozygous state. This mutation
leads to an amino acid exchange from glycine to arginine at the amino acid
position 170 (p.Gly170Arg). Pyridoxine test (100 mg=8 mg/kg) showed ox-
aluria before and after vitamin B6 1.04 and 0.56 mmol/1.73m2/d respec-
tively. Urinary glycolate was not elevated. In the meantime she had one
symptomatic urinary tract infection, treated with antibiotics. She underwent
minimally invasive surgery, during which most of the stones were removed.
Her current treatment is potassium citrate 1 mmol/kg/d and Pyridoxine 100
mg/d. In the absence of RNA interference therapy (Lumasiran) , even after
minimally invasive treatment and Pyridoxine, the girl continues to form new
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kidney stones. Her younger brother was prenatally diagnosed with PH1 ,
has been followed up regularly and treated with Pyridoxine, but small de-
posits of crystalline oxalate were detected in the renal medulla.

Conclusion: This report illustrates difficulties in management PH1 in a
country with limited resources. RNA interference therapy with Lumasiran
showed very promising results. Our patients deserve this modern treatment
due to their early and severe course of the disease.

Key words: Primary Hyperoxaluria, nephrolithiasis ,
genetic investigation, mutation, RNA interference therapy

Duplication 10g26.3 and Deletion 15g26.3 in a child with
growth hormone deficiency, pituitary adenoma, SGA and
mental retardation

Ardiana Begqiri-Jashari, Aleksandra Janchevska,
Sergej Durnev, Zoran Gucev
University Clinic for Pediatrics, Medical Faculty Skopje, North Macedonia

Gjorgji Bozinovski, Dijana Plaseska Karanfilska

Macedonian Academy of Sciences and Arts, Research Centre for Ge-
netic Engineering and Biotechnology “Georgi D. Efremov”, Skopje, North
Macedonia

A 13-year-old boy was referred for shorts stature, mental delay and dys-
morphic phenotype. Born SGA with length of 42 cm and weight 3050 g.
First words were uttered at age of 3 years, while he still has poor language
skills although he seems to understand normal speech. His IQ is 68. At the
age 13 years his height is 128 cm (-3.6SD), weight 15.7 kg, head circum-
ference within normal limits. There were epicanthal folds, low-set ears and
hyperextensible joints. Two tests of pituitary reserve reached a maximum
growth hormone concentration of 6.5 ng/ml. The IGF-1 was low and did
not increase during GH Treatment. IGFBP-3 was not available. The GH
treatment resulted in poor response of the growth velocity (almost parallel
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to the third percentile). The MRI of the pituitary and hypothalamus revealed
normal size and position of the pituitary with a central pituitary micro-ade-
noma of 5 mm. Multiplex Ligation Probe amplification (MLPA) with the
panel P242-A2 Microdeletion Syndromes-1 revealed a duplication 10g26.3
and deletion 15926.3. aCGH is pending and might provide additional data
on possible distinction with Drayer syndrome [involvement of insulin-like
growth factor | receptor gene (IGF1R)].

Key words: duplication 10q26.3, deletion 15926.3, hypopituitarismus,
mental retardation.

A girl with pre-B acute lymphoblastic leukemia on mainte-
nance therapy with hereditary complement-mediated
thrombotic microangiopathy (aHUS)

Daniel Turudic
University Hospital Centre Zagreb, Department of Pediatrics, Kispaticeva
12, 10000 Zagreb

Danko Milosevic, Ernest Bili¢
University of Zagreb, School of Medicine, Salata 3, 10 000 Zagreb

Danko Milosevic, Ernest Bili¢
General Hospital Zabok and Hospital of Croatian Veterans, Bracak 8,
49210, Bracak

Ernest Bili¢
University Hospital Centre Zagreb, Referral Centre for Pediatric Hematol-
ogy and Oncology, Kispaticeva 12, 10000 Zagreb.

A 3-year old girl with acute lymphoblastic leukemia (pre-B immunopheno-
type, medium risk, treatment protocol ALL IC-BFM 2009) during mainte-
nance therapy (MTX 10mg/weekly/and 6-mercaptopurine 50mgm2 daily)
had sudden onset of pallor, oliguria, and microhematuria (128 RBC/mm3).
Initial complete blood count revealed normocytic anemia (Hb 59 g/L, Htc
16.3%, MCV 85.3 fL, platelets 26 x109/L) alongside elevated bilirubin (67
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umol/L), urea (17.6 umol/L), creatinine (82 umol/L) and LDH (2296 U/L)
and a reduced haptoglobin level (0.03 g/L). Plasma-free hemoglobin was
elevated (154 mg/L), as well as d-dimers (2.87 mg/L), antithrombin ll|
(126.8%), and fibrinogen(6 g/L). Immunohematological analysis (direct and
indirect Coombs test, antiplatelet antibodies) was negative.Hematological
data: Hb level (45g/L), minimum platelets count (3x109/L), maximum LDH
level units (704.8 U/L), schistocytes seen (no). Renal impairment: oliguria
with macrohematuria, maximum serum creatinine (86 pmol/L), creatinine
clearance (Schwartz formula) 23 ml/min/1.73m2. Evidence of infective
causes: no (stools O157:H7, Shigella sp, VTEC, Streptococcus pneumo-
niae). Endomysial antibodies (EMA), ANCA, methylmalonic aciduria, hy-
perhomocysteinemia negative. Renal histology: not done Laboratory
investigation: reduced ADAMS-13 activity (40%, reference range 67-150
%) with normal C3 (0.75 g/L), C4 (0.27 g/L). Factor H level was high (1248
mg/L, reference range 250-880 mg/L) with terminal pathway activation
marker level markedly increased (1315 ng/mL, ref. range 110-252 ng/mL),
supporting pathological overactivation of the complement system. Treat-
ment: The girl was initially treated with fresh frozen plasma, periodic RBC
transfusions, and single plasmapheresis. On the 2nd day of admission, she
received a first eculizumab infusion (300 mg). After application, we noticed
an immediate increase in platelets and reticulocytes with a decrease in free
plasma hemoglobin and global renal function recovery.The former mainte-
nance therapy was immediately switched to cyclophosphamide. During fol-
low up, she continued Eculizumab treatment on a recommended schedule
for 8 months. Genetic analysis: The patient was found to be homozygous
for the CFH H3 haplotype (involving the rare alleles of ¢.-331C>T, Q672Q,
and E936D polymorphisms) reported as a risk factor of aHUS. The patient
was homozygous for the MCPggaac haplotype of the CD46 gene reported
as a risk factor of developing aHUS. Conclusion: A triggering factor for
thrombotic microangiopathy was drug-mediated(6-Mercaptopurine), caus-
ing complement activation on a predisposing genetic background. To our
best knowledge, this is the third similar case found in literature, the first to
receive eculizumab in such cases as well as following early onset of com-
plement activation disease.

Key words: acute lymphoblastic leukemia, thrombotic microangiopathy,
eculizumab
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Hemolytic uremic syndrome in a child
with Lenox Gestaut syndrome

Julija Gjorgievska, Matilda Stojanovska, Nora Abazi Emini
University Children’s Hospital, University,

Zlatko Aleksovski
Clinic for Pediatric Surgery,

Lokman Rexhepi
University Clinic of Abdominal Surgery,

Elena Dokic
Institute for Microbiology and Parasitology, Medical School Skopje, North
Macedonia

Introduction: Hemolytic uremic syndrome (HUS) is a non-immune mi-
croangiopathic hemolytic anemia followed by acute kidney injury and
thrombocytopenia.

Objectives

1. Early diagnosis

2. Emergency hemodialysis or peritoneal dialysis
3. Restoring kidney function

Methods: The diagnosis is proven according to the clinical presentation,
biochemical analysis, feces for verotoxin, genetics.

Case presentation: We present a male infant aged 1 year and 11 months
with gastroenterocolitis. The infant had a primary diagnosis of Lenox Gas-
taut Synrdome, regularly monitored in the Neurological department of the
University Clinic for Children Diseases. The underlying disease was diag-
nosed in infancy due to the occurrence of afebrile convulsions, and con-
firmed by electroencephalography (EEG) and magnetic resonance imaging
(MRI). The child is under antiepileptic therapy all the time due to the man-
ifestation of epilepsy in conjunction with the underlying disease.

He comes to our clinic because of gastroenterocolitis, followed by fever
and dehydration. The performed laboratory investigations with the finding
of metabolic acidosis. Placed on parenteral rehydration. The fourth day of
the stay with an increase in the number of liquid stools and a decrease in
diuresis. Laboratory analyzes showed an increase in degradation products
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(urea and creatinine) and lactate dehydrogenase (LDH). The peripheral
blood smear confirmed schizocytes, and a positive verotoxin was obtained
in the feces. The tests performed confirmed the diagnosis of HUS.
Treatment of acute kidney injury started with peritoneal dialysis. Dialysis
was performed every day for 12 hours after 10 cycles with good ultrafiltra-
tion 250-300 ml. On the ninth day of hospitalization, diuresis appeared,
which increased during the following days. After which the child showed a
visible clinical improvement with a decrease in the values of degradation
products and an increase in diuresis. After complete recovery disconnected
from peritoneal dialysis.

Conclusion - Early diagnosis and adequate treatment is of particular im-
portance in the outcome of HUS.

Key words: HUS, gastroenterocolitis, peritoneal dialysis, verotoxin,
Lenox Gestaut

Case report of a child with Limb Girdle Muscular Dystrophy

Zhivkovska Liljana, Sofijanova Aspazija, Nonkulovski Danilo,
Dukovska Valentina, Spasovska Teodora

University Children’s Hospital, Department of neurology, Skopje,
North Macedonia

Introduction: Limb-girdle muscular dystrophies include at least 33 different
inherited diseases, which first affect the muscles around the shoulder girdle
and hips. In most cases, the inheritance is autosomal-recessive. The di-
agnosis of LGMD can be challenging due to genetic heterogeneity and to
high similarity with other neuromuscular disorders1. The prevalence esti-
mates range from 1:14 500-1:123 000.

Aim: To describe a case of genetically confirmed LGMD and discuss the
challenges regarding the diagnosis.

Materials: Patient’s and parents’ blood was taken for genetic analysis for
point mutations in DMD gene. Clinical features within the physical exami-
nation, as well as laboratory analysis were also used.
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Methods: The genetic analysis was made using the Next Generation Se-
quencing (NGS) method.

Results: We present a boy on the age of 8 years, with clinical features and
genetically confirmed Limb Girdle Muscle Dystrophy type 2C. Genetic
analysis did not show the presence of a pathogenic variant in the DMD
gene, but showed the presence of a pathogenic change in exon 8 of the
SGCG gene in a homozygous state, inherited from both of the parents,
who are carriers of this variant. The determined genotype confirmed the
diagnosis of an autosomal recessive form of muscular dystrophy with early
manifestation, type 2C (LGMD2C).

Conclusion: This case report highlights the clinical utility of NGS panels
to provide accurate diagnosis. It is highly important that the application of
NGS in the clinical practice should always be combined with pre- and post-
genetic counseling in order to provide a clear explanation of the results,
the possible implications on patients' phenotype, the recurrence risk within
the family as well as to explain possible unexpected findings.

Keywords: muscular dystrophy, DMD gene, NGS.

RANBP2-ASSOCIATED FAMILIAL ACUTE NECROTIZING EN-
CEPHALOPATHY

Ljelja Muaremoska Kanzoska, Aspazija Sofianova,
Danilo Nonkulovski
University Clinic for Children Diseases - Skopje, RNM

Gorjan Milanovski, Todor Arsov
Institute for Immunobiology and Human Genetics - Skopje, RNM

Acute necrotizing encephalopathy (ANE) is a rare, autosomal dominant
disease with a wide spectrum of symptoms and an unpredictable outcome.
The clinical spectrum includes frequent infections that may progress to
acute necrotizing encephalitis complicated by permanent neurocognitive
impairment and/or fatal outcome. The disease is caused by pathogenic
variants in the RANBP2 gene, which encodes the same name protein, part
of the pore protein complex in the nuclear envelope. RANBP2 dysfunction
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leads to an inappropriate immune response (excessive, prolonged inflam-
mation, cytokine storm, tissue damage) to viral infections, such as in-
fluenza, parainfluenza, herpes simplex, human herpesvirus-6 (HHV-6) and
COVID-19. Diagnosis is based on the identification of a pathogenic variant
in RANBP2, and timely administration of immunoglobulins and methylpred-
nisolone during infection is associated with a more favorableoutcome.
We present a multi-member family with permanent neuro/cognitive disabil-
ity and/or fatal outcomes following viral infections. The proband in the family
is an 11-month-old infant with a clinical picture of acute encephalopathy in
the context of HHV-6 viral encephalitis. A rich family history guided the clin-
ical diagnosis of ANE, which was also confirmed by genetic testing, which
identified a previously known pathogenic variant in RANBP2 - ¢.1754C>T
(p.Thr585Met).

Timely clinical suspicion, timely genetic confirmation of the diagnosis are
key to optimizing treatment during infection in people at risk for this ex-
tremely severe disease, and genetic testing opens up opportunities for ge-
netic counseling associated with testing family members at risk for ANE
and risk management for disease recurrence in the family.

Key words: acute necrtizing encephalopathy, RANBP2 gene, outcome

Homozygote cystinuria in two generations: A case report

Martin Angjelov
Faculty of Medicine, Ss. Cyril and Methodius University in Skopje

Nora Abazi Emini
Department of Nephrology, University Clinic of Children’s Diseases, Fac-
ulty of Medicine, “Ss. Cyril and Methodius“University in Skopje

Introduction: Cystinuria is being defined as an autosomal recessive in-

herited disease, designated by diminished reabsorption of cystine, ornitine,

lysine and arginin in the proximal renal tubule and also the gastrointestinal

epithelial cells which ultimately leads to elevated concentration of the con-

cerned amino acids in the urine. Transport mechanism of these amino
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acids is mediated by the rBAT/b0,+AT transporter the subunits of which are
encoded by the following genes: SLC3A1, located on chromosome 2p16.3-
21, and SLC7A9, located on chromosome 19g12-13.1.

Case report: A female patient aged 11, was admitted to the University
Clinic of Children’s Disease in Skopje, concerned of repeated kidney stone
formation, dysuria and urinary tract infections. Familiar anamnesis of kid-
ney stones was positive from her maternal side. Considering clinical symp-
toms, physical exam, echo and blood and urine investigations, an indication
for genetic testing was made. The modified genes of the disorder were also
affirmative for both mother and daughter, ultimately leading the mother as
a homozygote. The logic reason lies in their Roma nationality. They are
coming from social and ethnic environment that’s being segregated and
very closed. The diagnose of aminoaciduria was confirmed, so therapy has
been started and until today the patient is still ongoing for regular 6 months
check- ups.

Conclusion: Cystinuria is the most common monogenic nephrolithiasis
disease. Because of its poor solubility at a typical urine pH of less than 7,
cystin excretion results in recurrent urinary cystin-stone formation. Reach-
ing the proper and utmost management includes primary by prevention of
stone formation, proper hydration, dietary restriction of salt and animal pro-
teins and achieving urinary alkalization. Therapeutic strategy with D-peni-
cliamin and troponin, should be considered and closely observed as
second line treatment, mainly because of its frequent adverse side-effects.

Keywords: homozygote, cystinuria, female, two generations,
rare disease

116



A case report of anophthalmia illustrates the variable ex-
pression of genetic mutations

Milan Velkov, Elena Sukareva-Angelovska
University Clinic for Pediatrics, Skopje, North Macedonia.

BACKGROUND

Mutations in OTX2 gene can result in different clinical syndromes, from iso-
lated micro/anophthalmia to agnathia-otocephaly complex with brain mal-
formations, pituitary gland abnormalities and short stature. We describe
two sibs (brother and sister) with different degree of anophthalmia and a
mutation in the OTX2 gene.

CASE PRESENTATION

A five year old boy and his newborn sister with variable degree of
micro/anophthalmia were referred to the University Pediatric Clinic —
Skopje. The newborn had bilateral anophthalmia and was small for the ges-
tational age, while the 5 year old boy had unilateral microphthalmia. In
addition he had short stature, due to growth hormone deficiency, without
neurological or mental disabilities. His brain MRI was evaluated as normal
except for eyeball changes. After initial diagnosis of Septooptic dysplasia,
WES was performed to detect the possible underlying genetic defect. A
pathogenic mutation in OTX2 gene was found (c.402dupC;
p.Ser135Leufs2 heterozygote), leading to frameshift mutation and nonfunc-
tional protein.

Genetic evaluation in the parents was unavailable. However ophthalmo-
logical examination in the mother showed small iris and parapapillary at-
rophic changes, without vision affection.

CONCLUSION

This case represents the variable penetrance and expression of OTX2
gene among family members. The gene encodes a protein that acts as a
transcription factor with a role in brain and sensory organ development.
Genetic testing of the parents has been offered in purpose of future genetic
counselling.

Keywords: Anophthalmia, microphthalmia, OTX2 gene,
parapapillary retinal atrophy.
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Decompression craniotomy and tarsoraphy in a child with
Crouzon syndrome

Orhideja Stomnaroska, Renata Dimitrioska, Sanja Ristovska
University Clinic for Gynecology and Obstetritics, Medical Faculty
Skopje, North Macedonia

Aspazija Sofijanova, Nikolina Zdravevska, Aleksandra Janchevska
University Children’s Hospital, Medical Faculty Skopje, North Macedonia

Dijana Plaseska-Karanfilska
Macedonian Academy of Sciences and Arts, Skopje, North Macedonia

Crouzon syndrome is estimated to make 4.8% of cases of craniosynostosis
at birth, while the neonatal prevalence is 16.5 per million births. A newborn
girl had hypertelorism, exophthalmos (luxation of the right eye bulb with
severe proptosis), external strabismus, parrot-beaked nose, hypoplastic
maxilla, and mandibular prognathism. This autosomal dominant syndrome
is a de novo mutation of the FGR2 gene (C.1024 T>A, P. Cys342Ser) as
has been detected in the proband and not in the unaffected parents and
the proband’s sister. It is of note, that this variant is found in several
cranyosynostosis syndrome, Crouzon, Apert, Antley-Bixler, Beare-Steven-
son etc. The proband’s twin sister is not affected, and whole pregnancy
and delivery were uneventful. At the age of 1,5 months the ophthalmologic
evaluation and a CT of the head and the optical pyramids were performed
at the University hospital in Rotterdam, Netherlands. The surgical decom-
pression was indicated. Occipital expansion and tarsoraphy of both eyes
were performed. The need for surgical decompression of the optic nerve
and/or brain is rare in Crouzon syndrome. Usually, pediatric follow-up is
done as those patients have a normal life span. The extreme proptosis was
the main presenting sign requiring surgical intervention. We stress the need
for the regular follow-up to find in a timely manner the possible indications
for surgical intervention.

Key words: Crouzon syndrome, FGR2 gene, surgical decompression.
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AN INFANT WITH TUBEROUS SCLEROSIS
AND COEXISTING EPILEPSY

Spasovska Teodora, Zivkovska Liljana, Sofijanova Aspazija,
Nonkulovski Danilo

Department of Pediatric Neurology, University Children’s Hospital,
Skopje

Introduction: Tuberous Sclerosis Complex (TSC) is a rare disease with
autosomal dominant inheritance pattern. Mutations on either of the two
genes Tuberous Sclerosis Complex 1 (TSC1) or Tuberous Sclerosis Com-
plex 2 (TSC2) play a role in the pathogenesis and result in tubers affecting
organs like the brain, heart, kidneys, skin, lungs, and liver. [1]

Purpose: This review aims to provide essential points for early diagnosing
and adequate multidisciplinary therapeutic approach in order to improve
life’s quality of the children with TSC.

Materials: Blood samples were taken from the patient and the parents for
genetic analysis for mutations in TSC1 and TSC2 gene, neurological ex-
amination, as well as laboratory analysis, were also taken in consideration.
Methods: Genetic analysis, prenatal and postnatal ultrasound and brain
MR, neurologic examination.

Results: We present a case of a 11 months old female infant diagnosed
with epilepsy and treated with AED. Delivered from well monitored preg-
nancy, by caesarean section at 39 weeks gestation, APGAR score 6/8, with
olygohydramnion and prenatally noted tuberous formations in the right ven-
tricle, suspect for tuberous sclerosis. Postnatal genetic analyses confirmed
the diagnosis Tuberous Sclerosis, inherited from the father. The MRi scan
of the brain and kidneys didn’t show any abnormal findings.

Conclusion: Early diagnosis allows careful genetic counselling in the con-
text of variable clinical expressivity and helps the family to arrive to their
decisions for early and further treatment. Multidisciplinary team approach
to management is essential to maximize the prognosis of this condition.

Keywords: tuberous sclerosis, epilepsy, TSC1, TSC2

119



Relapsing polychondritis- case report

Jovanovska Valentina, Kacarska Rozana, Maneva Kuzevska
Kostadinka, Neskova Shumenkovska Marija, Gjorgjioska Ana,
Gjurkova Beti

Department of cardiology and rheumatology,University Children’s Hospi-
tal. Medical School, Skopje, Republic of North Macedonia

Relapsing polychondritis (RP) is a rare immuno-mediated systemic disease
affecting one or more cartilages in the body and it is characterizedby re-
current episodes of inflammation of the affected areas with their progres-
sive deterioration. It is a rare autoimmune disease with incidence of 1-3,5/
1000000 population/year.

Most commonly affected are the cartilages of the ears, nose and laryngo-
tracheobronchal tree. Other affected structures could be the eyes, cardio-
vascular system, peripheral joints, middle or inner ear, skin or central
nervous system. Potentially all cartilages of the body could be affected.
Prognosis and survival rate of the RP is improved in the recent years, with
the study of Trentham and Le finding the 8 year survival of 94%. Most com-
mon cause of death due to RP is airway compromise, infection due to cor-
ticosteroid treatment or systemic vasculitis.

We are presenting a case of a 13 year old girl with RP affecting the laryn-
geal cartilage. On first admission in our hospital she presented with the
symptoms of severe breathing difficulties. Initial treatment was with Corti-
costeroids and Methotrexate, gradually replaced with Interleukin 6 inhibitor
Tocilizumab as monotherapy. After 16 months of this treatment the condi-
tion of our patient is vastly improved, with complete regression of the res-
piratory symptoms and without new episodes of inflammatory relapses.
RP is serious and progressive inflammatory disease. With timely and novel
medical treatments, prognosis and survival rates of the patients are vastly
improved, with reducing or stopping of the episodes of recurrent inflamma-
tion of the affected cartilages.

Key words: relapsing polychondritis, reccurent inflammation, cartilages,
rare disease
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Alport syndrome in a patient with renal agenesis

Viktor Mitevski
Faculty of Medicine, University ,Ss. Cyril and Methodius® in Skopje

Matilda Stojanovska, Nora Abazi Emini
Department of Nephrology, University Clinic of Children’s Diseases, Fac-
ulty of Medicine, University ,Ss. Cyril and Methodius® in Skopje

Introduction: Alport syndrom is a rare genetic disease, which affects the
kidneys, causing recurrent hematuria, progressive kidney failure and sen-
sorineural hearing loss. The symptoms are present because of mutations
in the genes coding the collagen chains type |V, causing a Defective for-
mation and therefore glomerular basal membranes become thinner with
rough tears. Some patients also exhibit deformities on the front end of the
eye lens, slight mental retardation and leiomyomatosis. 85% of patients
have a mutation in the 5(IV) collagen chain located on the Xg22-24 chro-
mosome. The rest 15% of patients have an autosomal recessive disease,
with mutations on the (V) or (IV) collagen chain located on the 2q35-37.
There have also been reported cases of autosomal dominant genetic in-
heritance on the (IV)and (IV) chains.

Case report: A 13 year old patient presented with persistent hematuria is
admitted to the University Clinic of Children’s Diseases. He was first diag-
nosed with Alport syndrome and renal agenesis at the age of 2, following
frequent urinary tract infections with the presence of hematuria. Family his-
tory showed that the father also had renal agenesis, and the grandfather
had persistent hematuria. An echo tomography and DMSA radioisotope
scan were conducted which confirmed the renal agenesis, and genetic
tests showed a mutation characteristic for Alport syndrome. The patient
was released at that time with a prescription for an ACE2 inhibitor Enalapril,
and iron supplements. Current tests show highly elevated creatinine, urea
and uric acid blood levels, as well as persistent hematuria and proteinuria,
which infer imminent kidney failure. The patient is currently hospitalized
and treated for the kidney failure and the slight anemia caused by the
hematuria.The fault for the recent condition lies in the neglect of therapy,
and the non regular visits to the physician, in the last 3 years.

Conclusion: When a patient is diagnosed with this disease, it is of utmost
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importance that the progressive destruction of the glomerular function is
controlled and brought to a minimum. This is so that the patient can avoid
being subjected to dialysis or kidney transplantation,early in his life. Con-
sidering that people can function with only using one kidney, most patients
can regulate their condition using medication and prolong their treatment
with these invasive methods.Kidney transplantation is the best course of
action in patients where the kidney damage is extensive and kidney failure
has occurred, be it acute or chronic. Most patients receive the graft without
complications, even though there is a risk of an immune response towards
the kidney in the form of Goodpasture syndrome.

Keywords: Alport syndrome, renal agenesis, congenital disease,
hematuria, rare disease
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