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Review article

ETUYKU ACIIEKTH HA KIIMHUYKHU UCTPAKYBAIbBA HA JIELTA

ETHICAL ASPECTS IN CLINICAL TRIALS IN CHILDREN

Ivana Arnaudova Danevska!, Dimitar Arnaudov?, Tatjana Jakjovska!, Katerina Boshkovska!, Sonja

Momchilovikj' and Elena Gjinovska Tasevska!

nstitute for Respiratory Diseases in Children - Skopje, 2General Hospital — Ohrid, Republic of North

Macedonia
Abstract

Conducting clinical trials in children has particular im-
portance as they strive to provide optimal care and the-
rapy for this specific group of patients, but their imple-
mentation is still complex. This is often due to the lack
of agreed-upon research objectives, unresolved questions
about informed consent, and the general perception that
children are a vulnerable group of subjects. For provi-
ding the best clinical care for pediatric subjects, it is
important to conduct careful, effective research that has a
scientific basis to answer important clinical questions.
The main challenge of pediatric research is the risk
and therefore the question arises whether the purpose
of the research justifies the risks associated with the
study? The four ethical principles should serve as a
framework in the process of conducting clinical trials
in children: benefacere, justice, respect for personality
and confidentiality. One principle is no more or less
important than the others, so all four must be taken
into account when conducting a research. The ethical
principle of "respect for personality” is the basis for
the process of informed consent. It is a legal document
by which the patient voluntarily agrees to participate
in a research. The informed consent must be signed by
child's legal guardian(s) and this step cannot be dele-
gated to other family members or friends unless there is a
legal basis. However, with proper planning and monito-
ring the study process, a research can be conducted in
children even though they are considered as a vulne-
rable population.

Keywords: clinical research, informed consent, children,
participation

ArncTpaxkr

CrpoBenyBameTo Ha KIMHIYKH HCTPa)XKyBamba Kaj JAela-

Correspondence to: Ivana Amaudova Danevska, Institute for respiratory
diseases in children, Kozle bb, 1000 Skopje, R. N. Macedonia; Phone:
+389 71 25 26 82; E-mail: aivana77@yahoo.com

Ta € 0cOOEHO BaKHO OMJIEjKM UCTHTE UMaaT 3a el 00e3-
OelyBame Ha ONTHMAJIHA Hera M Tepanvja Kaj oBaa CIie-
muduYHA Tpyna Ha MAalWeHTH, HO CIIPOBEIYBAIHETO €
cerax cJoeH npotec. Toa yecTo ce JoJDKU Ha HeocC-
TaTOKOT HAa JOTOBOPEHHU KpajHH IIETH Ha HCTPaKyBa-
ETO, Hepa3jaCHEeTHTE Tpalllamha OKOITy HH(pOpMHpaHaTa
COTJIACHOCT KaKO U I'eHepajHaTa Mepleniyja aeKa Jie-
1aTa ce ByJHepaOuiHa rpyna Ha cyojexTH. 3a 06e30e-
JyBam¢ Haja00pa KIMHHYKA HeTa Ha TeIUjaTPUCKUATE
cy0jeKTH, BaXKHO € Jla ce CIIPOBEe BHUMATEIHO, ehu-
KaCHO MCTpaXKyBame KOe MMa HaydHa OCHOBA 3a Jia ce
OJITOBOPH HA BAXHU KIMHWYKH Tpammama. OCHOBHHOT
TIPEIM3BUK Ha MEANjaTPUCKUTE ICTPAKYBAhA € PH3UKOT
U 3aT0a C€ HAMETHYBA IMPAIIAKETO AajH 1IeTa Ha KC-
TPaXXyBameTO TH OIpaBAyBa PU3UINATE IOBP3aHU CO
crynujaTa? 3a BKIydyBambe Ha Jierarta BO KIMHWYIKH HC-
TpaKyBama Kako pamka Tpeba Ja CIyKaT UYeTHPHUTE
eTUYKH TpHHIUNH: benefacere, nmpaBma, moynTyBame
Ha JIMYHOCTA U JOBepiuBOCT. ENeH mpuHOMT HE € To-
BEKE WM TIOMAJIKY BaXKCH OJ PYTUTE, CIIOPE]] TOA CHUTE
YeTUPU MOpa Jia Ce 3eMaT BO IPEBUJI IIPU CIIPOBEIyBa-
BE HA HUCTPKYBAmbETO. ETHUIKHOT MPUHIAT ,,TIOYUTYBA-
BC Ha JITYHOCTA" € OCHOBA 3a CIPOBENYBaE HA MPO-
11ecoT Ha uH(popMmupana cornacHocT. Madopmupanara
COTJIACHOCT € 3aKOHCKH HOKYMEHT CO KOj MaIHueHTOT
JOOPOBOJIHO Ce corvlacyBa Jia Y4eCTBYBa BO UCTPAXKY-
Bauka cTynuja. MHpopMupaHara coriacHOCT Mopa Ja
Ouze MoTnMIIaHa off 3aKOHCKMOT craparei(d) Ha Je-
TETO U OBOj YSKOP HE MOXE Jia ce NICNIETupa Ha IPpyTh
YJICHOBH Ha CEMEjCTBOTO WJIM IPUjATEIH, OCBEH aKo
TOa HEMa 3aKOHCKa oCHOBa. Ho cemak co coomBeTHO
IUTAHUPAEe U HAI30p HaJ CTYIUjaTa, HCTPAKYBAHETO
MOXe Jla ce CIpoBelie Kaj Jerara Hako Ce CMEeTaaT 3a
ByJHEpaOHIIHA MOITyJIalHja.

Kiryunu 300poBM: KJIMHUYKO UCTPaXKyBambe,
HMH(OPMUpPaHa COTJIACHOCT, Jella, YUECTBO

Introduction

Conducting clinical trials in children is crucial for pro-
viding optimal care and therapy in this specific group
of patients. Although the need for pediatric research is
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great, their implementation is still complex. This is a
result of a number of factors including the lack of ag-
reed-upon research objectives, informed consent issues
and the general perception that pediatric patients are a
vulnerable group of subjects. This vulnerability is based
on several factors: [1] insufficient decision-making ca-
pacity, [2] children's lives are under the protection of
adults, [3] children's rights and interests are often un-
derestimated by the society. Research is necessary and
should be aimed to improve well-being and treatment,
prevention and diagnosis (as defined by the WHO) in
subjects, including children [1]. There are many differ-
rences in physiology, pathology, pharmacokinetics and
pharmacodynamics between children and adults. For
example, in pharmacokinetics there are differences in
metabolic pathways and organ function. In pharmaco-
dynamics there are differences in the functions of the
receptor, effectors systems, and homeostatic mechanisms.
Side effects affect growth and development, and the dose
of medication depends on body weight or surface.
Furthermore, childhood has several stages and studies
are performed in certain age groups such as prematu-
rity, term infants, infants, young children, older children
and adolescents [2].

For providing the best clinical care in pediatric subjects,
it is important to conduct careful and effective research
that has a scientific basis that should answer important
clinical questions. The main challenge for pediatric
research is the risk. What is the risk of conducting / or
not conducting the research and who has the right to
decide for the child’s risk? What should the child say
that he/she agrees to participate in the research? What
does the legal guardian have to say in order for the
child to agree to participate in the research? What is
the ultimate goal of the research? Finally, does the
purpose of the research justify the risks associated
with the study [1]?

History of research in children

In the past there were cases in which the interest of the
legal guardian of the child was contrary to the best in-
terest of the child. The Willow Brook State School for
Children with Disabilities is one such example, where
legal guardians allowed their children to be involved
in a suspicious study for hepatitis just to ensure that
the children would be enrolled in the same school. Al-
though legal guardians knew it was risky to allow their
child to participate in such a study, they feared that re-
fusing to participate in the study would have repercu-
ssions on enrolling in the same school where enroll-
ment was difficult. This example shows how much
children's rights can be compromised by caregivers
and health communities.

The second example in the history of ethical offense is
the radiation experiment on pediatric subjects conducted
at the Walter E. Fernald in Waltham, Massachusetts.

In this experiment, wards with boys in the institution
were exposed to traces of radioactive calcium and iron,
in order to detect problems with mineral absorption. The
parents of the children involved in the study received
incomplete information about it when they gave their
consent. Parents were never told that children were ex-
posed to any radiation, while children were told that
they simply joined a science club. The experiments
raised important questions about what "informed con-
sent" really is and whether institutionalized children
should eventually be included in clinical trials, given
that they are by nature a vulnerable group [3].

Ethical principles

Four ethical principles should serve as a framework for
involving children in clinical trials: benefacere, justice,
respect for personality and confidentiality. One principle
is more or less important than the other, so all four must
be taken into account when conducting a research. In
some circumstances, all principles may be in conflict
with each other, and the researcher must choose the app-
ropriate direction that best suits for the scientific question.

Benefacere

Benefacere is an ethical principle based on kindness
and well-being. It is a moral obligation and refers to
the benefit of the other, to help him in his interest and
to prevent or eliminate possible harm (primum non
nocere). In a pediatric research, it is important that the
research does not exploit the vulnerability of minors
who cannot give genuinely informed consent to
participate in the study. Therefore, the researcher must
know that the research is scientifically based and that
"unnecessary" damage is not done to the research
subject. The key aspect of harm is actually the risk.
There is a serious debate about the role of benefit for
the subject when he/she will not benefit directly from
the research. It is widely accepted that in the adult
population, a researcher may risk a small level of harm
to the subject, if the subject voluntarily agrees to a treat-
ment that will make a benefit for the humanity. The
child's ability to understand the risk on human health
in a wider sense and the child's willingness to accept
such a risk are the issues of considerable debate.

Justice

The principle of justice is an ideal distribution of risk
and benefit throughout the population in conducting a
research. The choice of subjects should be fair and the
vulnerable ones should not be exploited for the benefit
of the general population. The inclusion and exclusion
of subjects in research protocols should be based on a
valid scientific question but not on the basis of discri-
minatory factors or ease of enrollment. One aspect of
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biomedical research is to determine whether the inter-
vention improves, does not improve or has no effect
on the pathophysiological condition. The principle of
justice indicates that individuals in a population should
have equal access to potential benefits and potential
risks. Factors that may disrupt the equitable distribu-
tion of participation include demographic differences (for
example, minority and social differences, mother’s lan-
guage...), mental status, and coercion by researchers
based on financial incentives. The last aspect of parti-
cular importance for the pediatric population is concern
that researchers may force children with financial in-
centives to obtain consent (for example, a gift card for
a toy store or a fast food restaurant). The value of such
financial incentives is often reviewed by Committees
in order to confirm that it is acceptable with the co-
mmunity standards and it is not a source of potential
misconceptions.

Respect for personality

The third ethical principle of "respect for personality”
emphasizes an important issue in pediatric research:
paternalism versus autonomy. Autonomy is considered
when the person has the capacity for rational decision
making. However, paternalism implies that the indivi-
dual is incapable for decision making and another person
must make the decision in the best interest of the indi-
vidual. A key principle in the research of the subject is
the ability to make a decision on whether to participate
despite the perceived risk. The autonomous decision of
the adult is clear, but at what point can an autonomous
decision be made by a child? Do children have the abi-
lity to make autonomous decisions, or should a pater-
nalistic decision be made in the best interests of the
child? Societies define the ability to make autonomous
decisions according to various factors such as age, se-
xual development and education. It is generally accepted
that a child can make an autonomous decision at the
age of 18 [4].

Confidentiality

The right to confidentiality of the research results, tes-
ting and screening of children is accomplished by their
parents or legal guardians. The results are given to the
child's parents [5].

Informed consent

The informed consent process is based on the ethical
principle of "respect for personality”. The informed
consent standards include: [1] providing research infor-
mation and opportunity to decide whether to participa-
te in it, [2] presenting the information in a comprehen-
sible manner, and [3] voluntary participation of the po-
tential subject and the opportunity to withdraw freely

at any time without any repercussions. Applying these
standards to pediatric patients is a challenge. For exa-
mple, what is the most appropriate way to make sure
that a 10-year-old understands the information presented
by the researcher? Therefore, it is an imperative for
researchers to meet the standards of the informed
consent with the child's caregiver in the best possible
way. The informed consent is a legal document and
therefore the age required for consent is coming with
the adulthood. Institutional Review Boards (IRBs) are
responsible for assessing risk levels in collaboration
with the lead researcher. This assessment is made after
reviewing the research protocol. The primary respon-
sibility of the IRB is to protect the rights of the re-
search subject by assessing the risk and obtaining in-
formed consent and proper review and enforcement.
The informed consent is a legal document in which the
patient voluntarily agrees to participate in a research
study. The informed consent must be signed by the child's
legal guardian(s), depending on the risk of the invest-
tigation. This step cannot be delegated to other family
members or friends unless it is legally based. The in-
formed consent must be written in a way that meets
IRB standards that "information must be provided in a
form that is understandable". Adults who are the child's
legal guardians must sign the informed consent. The con-
cept of Informed Consent for Children is similar to ob-
taining Informed Consent for Adult Research Subjects.

Challenges in performing pediatric research

Carrying out research in pediatric populations is
extremely difficult because it brings a special package
of challenges.

Guardianship

Guardianship is a term used to describe someone who
has been elected or appointed to make legal decisions
for another person who cannot make those decisions
on his or her own. Guardianship’s issues can become
legally complex, and can occur with or without termi-
nation of parental rights. If parental rights remain in the
presence of alternative guardianship, it may not be clear
to the researcher who can legally make decisions regar-
ding the child's participation in pediatric research (who
may agree, whether both parents and guardians should
consent, etc.). For this reason, researchers often avoid
involving pediatric patients when guardianship is un-
clear. Adopted children, orphans and disabled children
are usually excluded from participation in a research.

The role of compensation
The role of compensation in medical research is always

controversial, regardless of the age of the subjects in-
cluded in the research. Opponents of participant’s com-
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pensation argue that compensation reduces the willing-
ness of informed consent. Proponents of compensation,
on the other hand, consider it unethical to participate
in the research when the subject is not paid. Fees for
pediatric research are allowed in the United States, yet
many countries, including those in Europe, do not pro-
vide compensation for pediatric research subjects. Com-
pensation for medical research subjects quickly became
standard practice in the United States, and thus the
problems of compensating participants in pediatric re-
search were gradually resolved. The payment to pa-
rents must be sufficient to cover the costs for transport,
medical care or food. However, the compensation of
the parents or guardians must not exceed the amount
that would influence the decision whether to include
the child in the clinical study.

Commercial sponsorship

Insufficient involvement of pharmaceutical companies
in pediatric research is a result of several obstacles.
The costs associated with conducting research in chil-
dren are significantly higher than the costs associated
with conducting similar research in adults. In addition,
fewer patients are available to participate in pediatric
research, making recruiting subjects a challenge. Fina-
lly, the final product market determines whether the
pharmaceutical company is willing to participate in pe-
diatric research, as profits often dictate product develop-
ment. Unsuccessful research and unexpected safety
issues that may occur in younger patients can quickly
increase the costs associated with conducting trial in
children. The complexity of ethical issues surrounding
pediatric research is often enough for pharmaceutical
companies not to participate. The lack of researchers
to participate in and conduct pediatric research makes
it difficult for pharmaceutical companies to involve su-
fficient research subjects with sufficient power to ob-
tain statistical and clinical relevance. Many strategies
are used in an attempt to overcome these barriers for
commercial participation in pediatric research.

Research competencies

The shortage of trained clinical researchers focused on
pediatric studies still remains. Very often, pediatricians
choose not to participate in clinical trials, since they
believe it may jeopardize the link between them and
young patients. Doctors have fear regarding the im-
pression they will leave on parents or guardians if they
offer the opportunity to involve their child in a re-
search. On the other hand, doctors simply believe that
they do not have the training and skills to participate in
clinical trials. Developed countries offer a variety of
training programs for physicians to conduct pediatric
clinical trials. These programs consist of scholarships,
training grants, continuing education, and certification

programs. However, there is a shortage of physicians
and clinical staff trained to conduct pediatric research.
Doctors with training in conducting pediatric research
often migrate to certain children's hospitals in the hope
of becoming more involved in pediatric studies [6].

Good clinical practice (GCP)

The principles of Good Clinical Practice (GCP) pro-
vide a balance: subjects to be adequately protected in
research studies; studies to be scientifically based, well
designed and properly analyzed; and study procedures
to be properly undertaken and documented. If GCP
principles are not followed, participating children may
be at risk, the data may be unreliable or unusable, and
the study would be rejected by the Ethics Committee.
A good clinical practice follows the general principles
of medical ethics: respect for life, human dignity and
personal autonomy, benefacere, primum non nocere and
justice. From these ethical principles, general guideli-
nes for good clinical practice in pediatric research can
be drawn [7]. Trials should be focused on knowledge,
treatment, relief or prevention of a disease in children.
Biomedical studies must be dedicated to reduce suffe-
ring and improving disease prognosis. The expected
benefit must outweigh the recognizable risks. Serious
predictable risks must be avoided. Only well-designed
research is ethically appropriate. Research protocols
must be evaluated by Ethics Committees (Institutional
Review Boards) and reviewed by pediatric experts.
Ethics Committees are an effective tool for protecting
subjects from inappropriate research. The Ethics Commi-
ttees that review pediatric research should have members
who have experience in pediatric practice. Pediatric
studies should be performed by medical and scientific
staff who are familiar with GCP and are capable of a
confidential relationship and communication with the
child and parents. Studies should be conducted in institu-
tions that provide a child-friendly atmosphere [8-9].

Conclusion

Pediatric clinical trials provide valuable information for
physicians, giving them the guidance and knowledge
in providing optimal care for their patients. With pro-
per planning and reviewing of the study, trial can be
conducted in children even though they are considered
as a vulnerable population. Children are not "small
adults". Compared to adults, there are differences in phar-
macokinetics and dynamics, as well as side effects that
are common in children. Certain consequences of me-
dical interventions can be seen in children and can occur
long after exposure. Because of the special care they
deserve, children should not be the subject of clinical
trials when research can be done on less vulnerable
subjects such as adults. If research in children is ne-
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cessary, then less vulnerable children should be inclu-
ded, i.e. older children [10].
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LOW FREQUENCY OF CLONAL B CELL EXPANSIONS IN PATIENTS WITH IDIOPATHIC

THROMBOCYTOPENIC PURPURA
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CO UJUOIIATCKA TPOMBOLIUTOIIEHUYHA ITYPIITYPA
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Abstract

Idiopathic thrombocytopenic purpura (ITP) is an auto-
immune disorder characterized by an increased platelet
destruction caused by autoantibodies directed against
platelet membrane glycoproteins (GP), most commonly
against GPIb/IX, GPIIb/Illa and GPla/lla. In a few re-
cent studies it has been reported that these antibodies
frequently have a restricted light chain phenotype, su-
pporting a clonal origin. In this study we wanted to
explore the hypothesis of clonal B cell expansions in
chronic ITP. We investigated 40 patients (28 women
and 12 men) with chronic ITP for clonal B cell expan-
sions using sensitive RT-PCR technique for analysing
Ig-gene rearrangements. RNA was isolated from periphe-
ral blood mononuclear cells separated on a Ficoll gra-
dient. The RNA was converted into cDNA and then
amplified using FW3 and IgM or IgG specific oligonuc-
leotides to investigate the clonality of B-cells expressing
the respective Ig isotype. The PCR fragments were analy-
zed on sequencing polyacrylamide gels or with an ABI
prism 310 DNA analyser. We detected a monoclonal
B cell population in only 1 patient and polyclonal re-
arrangement with one prominent band in 3 patients in
the analysis of IgG heavy chain mRNA. The pattern of
IgM heavy chain gene rearrangements was polyclonal
in all cases. Our study indicates that clonal B-cell expan-
sions are rare in patients with ITP. Most probably, the
clonal B-cell expansion responsible for the production
of autoantibodies in ITP, if present, is below the de-
tection limit.

Keywords: idiopathic throbocytopenic purpura (ITP),
immunoglobulin gene rearrangement, anti-platelet
autoantibodies
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Arncrpakr

Wmnonatcka TpomOommronennuna mypnypa (ITP) e
aBTOMMYHO HapYyIIyBame KOE CE KapakTepu3upa co
3rOJIEMEHO YHUIITYBamke Ha TPOMOOLUTHUTE MTPEIU3BU-
KaHO Ol aBTOAHTHUTENIAa HACOUCHH HPOTHUB TIHKOIPO-
TeuHHUTE Ha TpoMmOouuTHATa MeMOpaHa (GP), Hajuecto
npotuB GPIb/IX, GPIIb/Illa u GPla/lla. Bo Hekonky
cTymuu Oemie 00jaBeHO Jieka OBHE aBTOAHTHTEINA YECTO
MMaaT OrpaHrieH (HCHOTHI Ha JIECEH JIAHeIl, TTOIIPKY-
BajKH KJIOHAIHO NOTEeKI0. Bo oBaa cTyauja cakaBme Ja
ja ICcTpaXuMe XUIOoTe3aTa 3a MPUCYCTBOTO Ha KIIOHAI-
HaTta b-keTo4yHa eKcraH3uja Kaj OOHUTE CO XPOHUY-
Ha UTII. ITocTtoemeTo Ha kiloHanHa b-kieTouna nomy-
JanMja ro aHajau3upasMme kaj 40 manueHTn (28 xKeHu
12 maxwu) co xpornuHa UTII kopucTejku qyBCTBUTE-
Ha RT-PCR TexHuka 3a aHau3a Ha MpeEypelyBameTo
Ha uMmyHornoOynuHckuTe reaud. PHK Gemre msonupana
0]l MOHOHYKJICAPHUTE KJIETKH O] Tiepu(epHa KpB OIIe-
JeHu Ha rpagueHT Ha @ukon. M3onupanata PHK Ge-
e nperBopeHa Bo cDNA, a moroa crienyBaiiie aMIiu-
¢ukanyja Ha cnenuMUIHH CETMEHTH OJ WMYHOIJIO-
OYJIMHCKHTE TeHH CO yImoTpeda Ha CICIU(PUIHN OJU-
ronykieotuan FW3 u IgM unu IgG co nen ma ce uc-
M1Ta KJIOHATHOCTA Ha b-kierounata momynampja. PCR
(parmMeHTHTE Oca aHAIM3UPAHU CO CEKBCHIIMOHHUPAHHE
Ha MoJIMaKpuiIaMuaHu reiosu unu co ABU npusm 310
JHK anamuzarop. IIpu ananuzara Ha mRNA Ha Tem-
KHOT JaHen Ha IgG oTkpuBMe MOHOKIIOHaNIHa b-kite-
TOYHA MOMyNaIja Kaj caMo | manueHT U MOJUKIIOHA-
HO TIpEypeiyBame CO €leH IOJAOMHHATEH (hparMeHT
kaj 3 marmenTu. [IpeypenyBame Ha TEHOT 3a TEIIKHUOT
naHen Ha IgM Oerire MOJMKIIOHANIEH Kaj CHTE TAIlMEeHTH.
Hamrara crynuja mokaxysa Jeka IPUCYCTBOTO Ha MO-
HOKIIOHANHA b KileTowHa momynamnmja € peTKo Kaj
nanureHTn co UTII. Enna on MO>XKHHUTE IPUYHHA € IeKa
KJIOHaJHaTa b-KkieTouHa momynamnuja, OATOBOpHA 3a
pou3BoACTBO Ha aBroanturena kaj UTII, mokonky e
MIPUCYTHA, € MO JeTeKTUOMIHUTE IpaHuIIaTa.
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KJIy‘lHH 360p0BI/I: nauoIaTckKa TpOGOHHTOHeHHLIHa

myprypa (UTII), npeypenyBame Ha IMyHOTTIOOYIMHCKHUTE
TCHHU, aHTH-TPOMOOIIMUTHH aBTOAHTUTETIA

Introduction

Chronic immune thrombocytopenic purpura (ITP) is
the most common autoimmune hematological disorder
characterized by a decreased survival of platelets due
to the production of anti-platelet autoantibodies that
results in increased platelet destruction by the reticulo-
endothelial system [1-5]. ITP can be primary idiopathic
autoimmune disorder, and may occur together with
other immune and nonimmune disease like SLE, chro-
nic lymphoproliferative diseases like chronic lympho-
cytic leukemia (CLL), AIDS, reactions to drugs etc.
The first evidence that pathogenic anti-platelet autoanti-
bodies are specifically directed against certain platelet
surface glycoproteins was provided by a study of
Leeuwen et al. [6] and Stockenberg et al. [7]. They sho-
wed that the most common platelet surface antigens are
the glycoprotein complexes GPIIb/Illa and/or GPIb/IX.
In the past the clonality of the autoantibodies in ITP
was investigated in several studies. Most of these stu-
dies showed that in almost 70% of analyzed patients
anti-platelet autoantibodies were kappa or lambda light
chain restricted by employing the light-chain specific
MAIPA assay [8,9]. In order to further investigate the
hypothesis of clonality of autoantibodies and the pre-
sence of clonal autoreactive B cells in patients with
ITP, Van der Harst et al. [10] analyzed eleven patients
with ITP for the presence of a clonal excess using k-A
flow cytometry and DNA analysis of immunoglobulin
gene rearrangements. In 10 of 11 patients, clonal B-cell
populations were found by one or both tests. These fin-
dings could not be confirmed in other studies [7]. The-
refore, further analysis must investigate the clonality
of the B-cell population in patients with ITP with more
sensitive DNA assays.

The aim of this study was to explore the hypothesis of
clonal B cell expansions in chronic ITP by the sensitive
method of immunoglobulin gene fingerprinting.

Materials and methods

We investigated 40 patients (28 women and 12 men)
with chronic ITP for clonal B cell expansions using sen-
sitive RT-PCR technique for analysing Ig-gene rearran-
gements. The average age of the group was 46.8+6.8
years. The diagnosis of ITP was established based on
the standard clinical and laboratory parameters in our
department.

RNA was isolated from peripheral blood mononuclear
cells, separated on a Ficoll gradient, by the method of
Chomcynski and Sacchi [11]. The RNA was reverse
transcribed (RT) into cDNA using random hexamers

and the GeneAmp RNA/PCR kit (Perkin Elmer Cetus,
Norwalk, CT, USA), following the procedure recommen-
ded by the manufacturer. The RT product was then am-
plified using specific oligonucleotides FW3 (hV2 5’-
CTG AGG ACA CGG CCG TGT ATT ACT G-3’) and
IgM (hM 5°-GGA AAA GGG TTG GGG CGG AT-3"),
or IgG (hGe 5’-GGA AGA CCG ATG GGC CCT TG-3").
The PCRs were performed with 50 pmol of each pri-
mer using 35 cycles of denaturation at 95°C for 1 min.,
annealing at 64°C for 1 min. and synthesis at 72°C for
1 min. and 30 sec. [12], 2 pl of each reaction were analy-
zed on denaturing 6M urea 6% polyacrylamide gel or
with an ABI prism 310 DNA analyser.

We also analyzed the presence of anti-platelet antibo-
dies in 15 patients with ITP by the indirect MAIPA me-
thod [10]. For the detection of anti-platelet antibodies
in patients with ITP we used modified indirect MAIPA
(Monoclonal antibody-specific immobilisation of platelet
antigens) method. For that purpose we used microtiter
plates coated overnight at 4°C with 100 pl of Sigma
goat antimouse IgG (light chain specific) antibodies
(C.No. M 1397) with concentration of 1 pg/ml in 0.05
M carbonate buffer pH 9.6. After four washes with
200 pl of PBS-Tween solution, the remaining binding
sites were blocked for 60 minutes with 200 pl 2% BSA
(bovine serum albumin) in phosphate buffer saline
(PBS)-Tween. After this step plates were incubated for
two hours with DAKO monoclonal anti-CD41 (M
7057), anti-CD42b (M 0719) and anti-CD61 (M 0753)
antibodies (0.5 pg/ml) in PBS/1% BSA. After this
incubation, plates were again washed with PBS-Tween
solution 4 times. These plates were ready for use.

For the Indirect MAIPA method we used serum from
patients and already prepared test platelets form blood
group O, Rh+. Test platelets were obtained from peri-
pheral blood with EDTA from blood donors. After
centrifugation of peripheral blood at 190 g for 10
minutes platelet rich plasma (PRP) was obtained. This
platelet rich plasma was recentrifuged at 1600 g for 10
minutes. Test platelets (1x10%) were washed three ti-
mes with 1% disodium EDTA in phosphate-buffered
saline (PBS) and incubated with 100 pl patient serum
for one hour at room temperature. After this, platelets
were washed for three times with PBS and solubilized
with 1000 pl solubilizing solution (50 mM Tris, 145
mM NaCl, pH 8.2, 1%TritonX 100 with 100 pg/ml
Leupeptin) for 30 minutes at 4°C. After this step, they
were centrifuged for 30 min. at 4°C at 13 000 rpm.
100 pl of the supernatant was mixed with 300 ul PBS
buffer and 100 pl of this solution was incubated in al-
ready prepared microtiter plates for 90 min. at 4°C in
duplicate. Plates were then washed four times with
PBS, 1% TritonX 100 and 0.1 Tween20 solution. 100ul
of anti-human IgG-horseradish peroxidase (Sigma, A
0170) antibodies (1:10000) were added to the wells
and incubated for 120 minutes at 4°C. When kappa/
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lambda specific MAIPA was performed we used anti-
human kappa (Sigma, A 1764) or anti-human lambda-
HRP antibodies (Biosource Int. AHI 0904) (1:2000).
After this step, plates were washed for six times with
washing buffer and 200 pl of OPD (Sigma substrate
for peroxidase) was added for 30 min. and incubated

——

Fig. 1. Ig gene rearrangement on 6% polyacrilamide gels and
analyzed by ABI Prism 310

in dark. Reaction was stopped with 50 pl of 2M
H>SO4for 15 min. at room temperature. OD (optical
density) values were read with Elisa reader. Positive
results were wells in which OD was two times higher
than negative controls.

Results

In our study we analyzed 40 patients with ITP and de-
tected polyclonal immunoglobulin gene rearrangements
in IgM heavy chain in all patients. In the analysis of
IgG heavy chain mRNA we detected monoclonal Ig
gene rearrangement in only 1/40 patient (Figure 1) and
polyclonal rearrangement with one prominent band in
3/40 patients. Average count of platelets at the time of
analysis was 20.8x10%/L+22.3 and the median was
12x10°/L (Table 1). Table 2 presents OD value for
indirect kappa/lambda specific MAIPA in ITP patients
with already detected anti-platelet antibodies specific
for CD 61 (GP IlIa).

Table 1. Platelet number at the time of analysis

Number of patients (n=40)

Platelet number

Average (Mean) number 20.8x10°/L
Median 12x10°/L
Standard deviation 22.3x10%L
Minimum value 1x10°/L
Maximum value 86x10%/L
Range 85x10°/L

Table 2. OD value for indirect kappa/lambda specific MAIPA in ITP patients with already detected anti-platelet

antibodies specific for CD 61 (GP Illa)

Anti-human kappa Ab

Anti-human lambda Ab

CD41 CD4b CD61 CD41 CD42b  CD6l
Negative controls 0.094 0.087 0.076 0.086 0.075 0.91
Patient No 3 0.112 0.123 0.105 0.114 0.108 0.098
(negative results)

Patient No 5 0.102 0.113 0.614 0.108 0.098 0.496

(positive results)

Discussion

Several studies have investigated the clonality of the
platelet autoantibodies in patients with ITP by a light-
chain-specific MAIPA assay (8-10,13) and showed
that clonal restriction of autoantibodies was present in
a proportion of patients with ITP. The study of
Stockenberg et al. [8] showed that 75% of analyzed
patients by a light-chain-specific MAIPA assay had
light chain restricted autoantibodies. We also analyzed
the presence of anti-platelet autoantibodies using the
modified indirect MAIPA method in 15 patients with
ITP and we detected anti-platelet autoantibodies in
only 5 of 15 patients (33%). In patients with positive
indirect MAIPA we performed /A specific MAIPA
in order to analyze the light chain restriction of auto-
antibodies. This analysis showed polyclonal anti-pla-
telet antibodies in all 5 MAIPA positive patients.

The study performed by Roark ef al. [14] constructed
phage display libraries from splenocytes from 2 patients
with chronic ITP, and competitive cell-surface selec-
tion was used to isolate several dozen unique IgG
platelet-specific autoantibodies. Platelet-reactive Fabs
in both patients were associated almost exclusively
with rearrangements of a single Ig heavy-chain va-
riable-region gene (V(H)3-30), despite an apparent di-
versity of antigen specificities. Comparative analysis
of platelet-reactive Fab Ig gene rearrangements from
each patient suggested that they evolved from a restricted
number of B-cell clones through somatic mutation with
high replacement-to-silent mutation ratios. Although
V(H)3-30-encoded heavy chains were found with light
chains encoded by several different Ig genes, molecu-
lar repairing experiments showed an exquisite restrict-
tion on the specific heavy- and light-chain pairings that
permitted platelet reactivity. Together, these data su-
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ggest that the development of platelet-reactive antibo-
dies associated with ITP is driven by an encounter with
diverse platelet antigens through the clonal expansion
of B cells using genetically restricted and highly speci-
fic combinations of heavy- and light-chain gene products.

Conclusion

In conclusion, our study indicates that clonal B-cell
expansions are rare in patients with chronic ITP. Most
probably, the clonal B-cell expansion responsible for
the production of autoantibodies in ITP, if present, is
below the detection limit.
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EVALUATION OF THE ANALYTICAL VALUE OF SARS-CoV-2 ANTIGEN TEST IN RELATION
TO Ct-VALUES OF RT-qPCR IN PATIENTS SUSPECTED OF COVID-19

EBAJIYAIIUJA HA AHAJINTUYKATA BPEJHOCT HA SARS-CoV-2 AHTUT'EHCKHA TECT BO
OJHOC HA Ct BPEAHOCTUTE HA PT-IIBP KAJ TAHUEHTHU CYCIIEKTHH 3A KOBUI-19
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Abstract

Introduction. COVID-19 pandemic threatens global
human health. Reverse-transcription quantitative poly-
merase chain reaction (RT-qPCR) is a reference test
for identification of acute SARS-CoV-2 infection, but
it is associated with results delay. There is a need of
fast and reliable tests which can improve the efforts of
controlling the transmission of SARS-CoV-2.

Aim. The aim of this study was to determine the ana-
lytical value of the rapid SARS-CoV-2 Ag-test in rela-
tion to the Ct values of the RT-qPCR.

Methods. The study group comprised outpatients sus-
pected for COVID-19, sampled twice, first for the routi-
ne RT-gPCR, and second for SARS-CoV-2 antigen tes-
ting. The results obtained by the rapid antigen test
(Panbio™ COVID-19) were evaluated in relation to Ct
values of the SARS-CoV-2 E-gene, obtained by RT-
gPCR Allplex 19-nCoV multiplex assay platform.
Results. SARS-CoV-2 prevalence, based on RT-qPCR,
was 50.8% (186/366). Specificity of the Panbio™ COVID-
19 Ag Rapid Test was 100%. Test sensitivity was 73.8%.
Restricting RT-qPCR to Ct-values<30 increased test
sensitivity to 91.2%.

Conclusion. The findings underscored the epidemiolo-
gical value of the rapid Ag-test since it reliably identi-
fies contagious SARS-CoV-2 infected individuals who
actively spread the virus in the community.

Keywords: COVID-19, RT-qPCR, rapid SARS-CoV-2
Ag test, sensitivity, specificity

Ancrpakr

Bogen. 31pasjero Ha JyreTo, Ha TII00AJTHO HUBO, € 3ar-
po3ero mopanu manaemujata co KOBU/I-19. Pedepen-
TEH TECT 3a WACHTU(UKAIIMja Ha aKyTHA UHQEKIHja CO
SARS-CoV-2 e PT-IIBP, Ho oBa TecTupame € noBp3sa-
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HO CO JOIHEHe Ha pe3ynratute. O TyKa Ipou3JIeryBa
moTpedara o Op3W W CHTYPHH TECTOBH KOHM Ke TIO-
MOTHAT BO KOHTpoOJa Ha mupewmeTo Ha SARS-CoV-2.
Hea. a ce oapenn aHaMUTHYKaTa BPEOHOCT Ha
SARS-CoV-2 aHTUTEHCKH TecT NIpeKy cropenda co
Ct-Bpennoctute noduenu co PT-IIBP.

Metoau. McruryBana rpymna 6ea aMOyJIaHTCKH TTAIleH-
T cycriektHr 3a KOBU/I-19, o xou Gea 3eMeHH TIpH-
Mepouy, npso 3a pyruHcko PT-IIBP Tectupame u BTO-
po 3a SARS-CoV-2 anturencku tect. Pezynrarute no-
Ouenn on Op3uot aHTUreHCKH TecT (Panbio™ COVID-19)
Oea xomnapupanu co Ct-BpenHoctute Ha E-reHot go-
o6uenu co mynturiekc PT-TIIBP (Allplex 19-nCoV assay).
Pe3zyararu. [IpeBanennara na SARS-CoV-2, 3acHoBaHa
Ha PT-IIBP, m3necyBame 50,8% (186/366). Cmerm-
¢uunocTa Ha Op3uor Panbio™ COVID-19 Ag Tect Ge-
e 100%. CeH3uTUBHOCTA Ha TeCTOT u3HecyBaile 73,8%.
IIpu orpanwuyBame Ha Ct-Bpemnocture nHa PT-IIBP
Ha <30 ceH3UTUBHOCTA Ha TECTOT ce 3rojemMu Ha 91,2%.
3akiayqok. Pesynrature ja HOTEHIMpPAaT eMUAEMUAOIONI-
KaTa BPEIHOCT Ha OpP3HOT aHTUTEHCKU TECT KOj CO
CHUTYPHOCT TH JAETeKTHpa HHOHUIMPAHUTE JHIA CO
SARS-CoV-2 xou ce 3apa3Hd W aKTHBHO IO ILIMpaT
BHPYCOT BO 3aCIHHIIATA.

Kiyunn 360posu: KOBU/I-19, PT-IIBP, bp3 SARS-
CoV-2 Ar TecT, CEH3UTHBHOCT, CIIEIIH(YUIHOCT

Introduction

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), a novel corona virus, emerged in
December 2019 in Wuhan, China [1], and within a few
months had spread worldwide. To date, 89.9 million
have been infected with SARS-CoV-2, and 1.9 million
have died from coronavirus disease 2019 (COVID-19)
[2]. In this pandemic situation, early diagnosis of in-
fectious patients is especially important for implemen-
tation of relevant epidemiological measures for dis-
continuation of the SARS-CoV-2 transmission chain.
Reverse-transcription quantitative polymerase chain reac-
tion (RT-qPCR) is a reference test for identification of
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acute SARS-CoV-2 infection and it is routinely used
in clinical practice [3]. Despite its high sensitivity and
specificity, RT-qPCR test typically takes 4-5 h for re-
sults and requires specialized laboratory equipment and
skilled technicians. Therefore, the need of inexpensive,
reliable tests for detection of SARS-COV-2 was recog-
nized by the WHO [4]. Lateral Flow Assay (LFA)-based
point of care tests (POCT) for rapid antigen detection
seems to be a good choice. They do not require special
equipment or specially trained staff and generate results
within 20 minutes [5]. Considering short turn around ti-
mes, this testing system enables expanding of the tes-
ting and therefore detection of a larger number of con-
tagious people. However, the diagnostic value of the
rapid tests should be based on comparing the test re-
sults with the results obtained by the RT-qPCR as a gold
standard. There are rapid SARS-CoV-2 Ag detecting
tests with a different specificity and sensitivity [6-9].

Aim

The aim of this study was to determine the analytical
value of the Panbio™ COVID-19 Ag rapid test in
relation to the Ct values of the SARS-CoV-2 E-gene,
obtained by RT-gPCR Allplex 19-nCoV multiplex assay
platform, in outpatients suspected for COVID-19.

Material and methods

During the one-month period, from 1% to 30" of
December 2020, a total of 366 outpatients visited the
COVID-19 testing center, situated at the Institute of
Respiratory Disease in Children, Skopje, RNM. Patients
were referred by their general practitioners (GPs) due
to high suspicion of COVID-19 aiming to be PCR
tested to detect SARS-CoV-2 infection.

Eighty-four of them were sampled twice, first for the
routine RT-qPCR testing, using a combined throat/naso-
pharyngeal swab, and second for SARS-CoV-2 antigen
testing, using additional nasopharyngeal swab.

Diagnostic tests
RT-gPCR

PCR was conducted in a certificated clinical laboratory
situated at the Institute of Respiratory Diseases in Chil-
dren, Skopje, RNM. After collection, swabs were trans-
ferred into 2 ml PBS (Dulbeco’s Phosphate Buffered
Saline, Sigma, Life Science) and transported to the la-
boratory which is located within 2 min of walking dis-
tance from the sampling location. All specimens were
processed in biosafety level-2 (BSL-2) facilities with
full personal protective equipment. Nucleic acid extrac-
tion, RT-qPCR and results interpretation were perfor-
med according to the instructions of the manufacturer.
Briefly, RNA was isolated and purified using the
STARMag 96 ProPrep extraction kit (Seegene, South-

Korea) on an automatic nucleic acid extractor SEEPREP
32 (Seegene South Korea). Amplification was perfor-
med in a single tube assay using the Allplex 19-nCoV
multiplex platform which targets three SARS-CoV-2 ge-
nes [envelope gene (E) of Sarbecovirus, RNA-dependent
RNA polymerase (RdRp) and nucleocapsid (N) genes
which are specific of SARS-CoV-2], according to the
manufacturer’s instructions (Seegene, South Korea).
Amplification and detection were performed on a
CFX-96 real-time thermal cycler (Bio-Rad Laboratories,
Inc., Hercules, CA, USA). The conditions consisted of
1 cycle of 20 min. at 50 °C, 15 sec. at 95°C and follo-
wed by 45 cycles of 15 s at 94 °C, 30 s at 58 °C. The re-
sults were interpreted with Seegene Viewer data analy-
sis software, in which the threshold Cycle (Ct) was
automatically determined, and a positive result was de-
fined as amplification of any of the three SARS-CoV-
2 genes, within the cut-off values <40.

LFA (Lateral Flow Assay)

The Panbio™ COVID-19 Ag rapid test device by Abbott
(Lake Country, IL, U.S.A) is a membrane-based immu-
nochromatography assay which detects the nucleocapsid
protein of SARS-CoV-2 in nasopharyngeal samples.
Collected swabs were transferred into dedicated sam-
ple collection tubes containing a sampling buffer and
transported to the same laboratory where the RT-qPCR
was conducted. All samples were analyzed within a
maximum of 30 minutes after collection, during which
time the samples were kept at ambient temperature.
Collected samples were subsequently processed in a
level 2 biosafety cabinet. Test results were recorded
after 15 min. of assay initiation by two independent
observers (blinded to each other and to the PCR
results). Intensities of the test bands were compared to
the control bands and designated as “++” if the test
and control bands intensity were similar or “+” if the
test band intensity was weaker than the control band.

Results

During December 2020, a total of 366 outpatients
were RT-qPCR tested because of high suspicion of
Covid-19. According to the results interpreted by
Seegene Viewer data analysis software (in which a
positive result is defined as amplification of any of the
three SARS-CoV-2 genes within the cut off < 40)
50.8% (186/366) of all tested samples were recorded
as positive. In 16.1% of all positive samples (30/186),
test result indicated amplification of only one or two
genes. In these cases (previously categorized as incon-
clusive results) the most often detected was N gene
with mean Ct-value equal to 38.01 (35.49-39.5).

Of all double tested patients (n=84), 31 were tested
positive by both test methods-RT-qPCR and rapid an-
tigen (Ag) detecting test, with mean Ct-value of the E
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gene 22.27 95% CI [20.52-24.02] (Figure 1). Accor-
ding to the intensity of the test band compared to the
intensity of the control band, 20 of them were design-
nated as “’++”’, and the corresponding mean Ct-value
of the E gene was 19.6 95% CI [17.97-21.23]. Eleven
had test band intensity weaker than the control band
and were designated as >+’ with corresponding mean
Ct value of the E gene equal to 27.1 95% CI [24.84-
29.37] (Figure 1).

Discrepancy between both test methods was observed
in 11 cases.

Six cases tested positive by RT-qPCR with amplifyca-
tion of only one or two genes (N gene was detected in
all six cases with mean Ct-value of 38.4, and in two
cases, the E gene was detected along with the N gene
with mean Ct-value of 35.4) were tested negative by
the rapid antigen (Ag) test.

In addition, 5 cases tested positive with RT-qPCR by
amplifying all 3 genes within the cut-off values, were
also tested negative by the rapid Ag test. These cases
had a corresponding mean Ct value of the E gene of
30.3 (29.17-32.30) (Figure 1).

All specimens tested negative by the rapid Ag test
(n=42) were also tested negative by the RT-qPCR.
When the RT-qgPCR was used as a reference, the
antigen test diagnosed SARS-CoV-2 infection status
with sensitivity of 73.8% (31/42), and specificity of
100% (42/42) (Table 1).

False negative Ag test results were observed in sub-
jects with high RT-qPCR Ct-values (including incon-
clusive results), reflecting low viral levels in nasopha-
ryngeal material. When defining RT-qPCR Ct positivity
on a cut-off Ct-value of 30, Ag test sensitivity increased
t0 91.2% (31/34) (Table 1).

Table 1. Sensitivity and specificity of the antigen detection test in comparison

with RT-gPCR

Antigen test
Negative  Positive  Sensitivity  Specificity
Negative 42 0 100%
RT-GPCR  positive 11 31 73.8%
Negative 42 0 100%
Ct<30 positive 3 31 91.2%

Ct-value and corresponding antigen (Ag) detection test
results
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Fig. 1. Ct-value and corresponding antigen (Ag) detection test
results

Cycle threshold (Ct) value of the E-gene and correspon-
ding antigen (Ag) detection test results [blue circles
positive (n=31), red circles negative (n=5) for each
RT-gPCR positive sample with amplification of the all
tree genes (n=36)].

Intensities of the test bands were compared to the con-
trol bands and designated as “++” if test and control
bands intensity were similar or “+” if the test band
intensity was weaker than the control band.

Discussion

In this study the Panbio™ COVID-19 Ag rapid test by
Abbott (Lake Country, IL, U.S.A) was compared with
the Allplex 19-nCoV multiplex platform RT-qPCR as
a confirmatory test. Both different testing methods were
performed in the same settings, and the samples for the
two tests were collected at the same time, as it is

recommended by WHO [4]. The tested population was
outpatients highly suspected for COVID-19, and this
could be the explanation for the high percentage of
positivity (50.8%). The positive samples with no am-
plification of all three SARS-CoV-2 genes (inconclu-
sive results) always corresponded to high Ct-values
(the most often detected was N gene with mean Ct-
value 38.01). In this context, Bhattacharya and co-
lleagues [10] stated that the inconclusive results were
probably due to different analytical sensitivity of in-
dividual viral gene PCR and were probably more subject
to stochasticity which can result in positive results in only
one or two targets especially at low viral load levels.
According to data of this study, Panbio™ COVID-19
Ag rapid test, has 100 specificity and overall, 73.8%
sensitivity compared to Allplex 19-nCoV RT-qPCR.
The manufacturer reported sensitivity of 93.3%, which
is probably resulted from testing individuals with
symptoms for less than seven days in high-endemic
settings in Brazil [11]. In another study with cohort of
257 patients, the overall sensitivity was 73.3%, and
86.5% among individuals with symptoms for less than
seven days [12]. Gremmeles and colleagues reported
sensitivity of 72.6% and 81.0% in community-
dwelling mildly symptomatic subjects in a medium-
and high-endemic area [13].

In this study, the rapid Ag detecting test reliably iden-
tified SARS-CoV-2 infected individuals with Ct-values
lower than 30 cycle by RT-qPCR. The overall positive
samples by Ag detecting test had a mean Ct value of
the E gene equal to 22.27. The intensity of the test
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bands correlated with the Ct values of the RT-qPCR.
Those with test band intensity similar to the control
band had a corresponding mean Ct-value of the E gene
equal to 19.6, and those with test band intensity weaker
than the control band had a corresponding mean Ct va-
lue of the E-gene equal to 27.1 (95% Confidence Inter-
val, CI: 24.8-29.4). Hence, this study demonstrates that
the Panbio™ COVID-19 Ag rapid test has limit of
detection of viral antigen near to the viral load which
corresponds to 30 Ct value of the E gene detected by
Allplex 19nCoV RT-qPCR. On the other hand, there
are studies which undoubtedly revealed that high viral
RNA load was independently associated with shedding
of infectious virus [14,15]. Using cycle threshold (Ct)
values as a quantitative measure for viral RNA load,
Bulland and colleagues [16] reported that infectious
virus could not be isolated from diagnostic samples
when Ct values were above 24. These reports point out
that from an epidemiological point of view most
important is to detect persons with SARS-CoV-2 RNA
load associated with spreading of infectious viruses.
Furthermore, they recommend the use of quantitative
viral RNA load assays as a part of test-based strategies
for infection prevention and control measurements.
False negative Ag test results were observed in sub-
jects with high RT-qPCR Ct-values (including incon-
clusive results), reflecting low viral levels in nasopha-
ryngeal material. Intending to single out clinically sig-
nificant cases, as well as in accordance with the results
from previously mentioned viral culture studies [14-
16], the lowering of Ct cut-off to 30 cycles increased
the sensitivity of the rapid antigen test to 91.2%. Hen-
ce, the results suggest that Panbio™ COVID-19 Ag
rapid test can detect SARS-CoV-2 infected individuals
who are infectious and can potentially transmit the virus.

Conclusion

The results underscore the epidemiological value of the
Panbio™ COVID-19 Ag rapid test. Positive samples
indicate persons who are highly contagious, and this
should be taken into consideration when implementing
strategies aiming to prevent the spread of the virus in
the community. Despite the lower sensitivity com-
paring to RT-qPCR, these quick and inexpensive tests
should be especially helpful for low income countries
where the availability and cost of RT-qPCR tests are
limiting factors.
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Abstract

Introduction. Over the last few decades, the global
cesarean section rate has significantly increased and
reached an unprecedented level. The World Health
Organization (WHO) has advised that cesarean section
(CS) rates should not rise above 15%. Several classify-
cation systems have been proposed to tackle the increased
cesarean section epidemic. Most of the countries have
adopted and started using the Robson (10 groups)
classification as the best and the one that is the easiest
internationally applicable CS classification.

Aim. To present the Robson classification as a way to
start better classification of cesarean section and hence
to reduce the number of unnecessary cesarean section
deliveries.

Methods: This study was realized at the University
Clinic for Gynecology and Obstetrics in Skopje, North
Macedonia. It is a retrospective study where two years
were compared.

Results. The rate of cesarean sections for 2017 was
38.5% and for 2019 42.6%. Categorization of deliveries
according to Robson criteria showed a different rate of
cesarean section for each subgroup.

Discussion. The implementation of the Robson classi-
fication in most countries has shown a reduction in the
number of cesarean deliveries and thus a reduction in
overall maternal and neonatal morbidity and mortality.
The analysis has shown that group 5 had the largest
number of cesarean section deliveries in both years,
2017 and 2019; these were patients with previous cesarean
sections. They were followed by group 1 and 2, or pri-
mipara with spontaneous onset and induced delivery.
Conclusion. The goal of Robson clasification is to
identify the target groups that contribute most in the
percentage of cesarean sections and to act on these tar-
get groups through appropriate education and training

Correspondence to: Ivo Kjaev, University Clinic for Gynecology
and Obstetrics, 1000 Skopje, R. N. Macedonia; E-mail: ivo_kaev@yahoo.com

to reduce the percentage of cesarean sections. The
reduction of cesarean section will also decrease the
number of hospital days and lower the health care cost
of each delivery.

Keywords: cesarean section, groups, classification

AbcTpakT

Bosen. Bo Tex Ha nocnegHUBE HEKOJIKY JELIEHUH, TII0-
0aTHO MPOIEHTOT Ha IAPCKU PE30BU 3HAYMTEIHO CE
3rOoJIeMH M TOCTHTHA HEBHICHU pa3Mepu. Criopern CBeT-
ckata 3apaBctOeHa opranuzanuja (C30) mpomeHToT Ha
AapCKH Pe30BU He Tpeba ga Ouge moseke onx 15%.
[ToBeke kmacu(pUKaMOHN AITOPUTMHU CE NMPEUIOKCHU
CO TIeJT JIa Ce HaMalld CTamkaTa Ha 3TOJIEMEHHOT Opoj
Ha napcku pesoBu. IloBekero 3emju ja mpudatja u
NIOYHA 2 ja MpUMEHyBaaT Kiacu¢ukarujara mo Pobcon
(10 rpynu) kako Hajao0pa W HajllecHa 3a aruTuKaIuja
MHTEPHAIIUOHAITHO.

Hea. la ce mpesentupa PoOcoHoBarta kiacudukaimja
KaKo Ha4YMH MPEKy K0j MoJ00po ke MOXKe Ja TH KI1acH-
¢unmpaMe IapCcKUTEe PE30BH M CO TOA JIa C€ HaMaJH
OpojkaTa Ha HETOTPEOHN TAPCKU PE30BH.

Meronu. Crtyamjata Oemie W3BeIcHA HAa YHUBEP3H-
terckata Knmanka 3a ['mHEKomormja u AKymIepcTBO
Bo Cromje, CeBepHa Makenonuja. [IpetrcraByBa petpo-
CIIEKTUBHA CTY/M]ja KaJe IBE TOJHHN Oea CIIOPEICHH.
Pesyararu. Crankara Ha napcku pes 3a 2017 roguHa
n3zHecyBa 38,5% a 3a 2019 roguna 42,6%. Kareropu-
3alMja Ha MopoayBamara o PoOCOH mokaka pazimnd-
HU CTaIK¥ Ha TAPCKU Pe3 BO CeKOja MOATPyIIa.
Juckycuja. UmmiemenTanujata Ha PoGcoHoBara kia-
cuduKanja Bo MOBEKEe 3eMjU MOKaxka peAyKidja BO
CTaIlKaTa Ha [ApCKU PE30BH KaKO M PEIyKIHja BO CEB-
KYITHAOT MajudH U HeOHATaIeH MOPOUINTET U MOpTa-
JuTeT. 3a BpeMe Ha aHaJIHM3aTa Ha CTyJujara HajJoBMe
JleKa HajrojeM CTalka Ha Hapcku pe3oBd Bo 2017 u
2019 umaBMe Bo rpymnara 5, TOECT BO IpyIara Ha Ia-
IIMEHTKH CO MPETXOAHU IIAPCKH PE30BH, II0TOA BO TPY-
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na 1 xaj MpBOPOTKH CO CIIOHTaH MOYETOK Ha paramero
W BO rpynara 2 Kaj TpyIHHLM Kaje parameTo Oemre
HHAYLIHUPAHO.

3akuy4uok. llenata Ha PoGconoBara knacudukanyja e
Ja TH UICHTU(GHUKYBA IETHUTE TPYIH KOM HajMHOTY
JIONpUHECYBaaT 3a CTalKara Ha IIAapCKH pe3 W Ja ce
JieTyBa Ha THE TPYIH NPEeKy COOABETHA eayKallija u
TPEHHHT CO IIeJ1 HaMallyBame Ha CTalKaTa Ha HApCKH
pe3. Penyknujara Ha cramkara Ha IapcKu pe3 Ke JI0TI-
pUHECEe BO HaMmallyBame Ha MPECTOjOT BO OOJNHHUIA U
Jla ce HaMaJIM IIeHaTa Ha CeKOoe MOPOIyBambe.

Kityunu 360poBu: apcku pes, TpynH, Kiacudurkamja

Introduction

Cesarean section rates continue to increase worldwide
while the reasons appear to be multiple, complex and,
in many cases, country-specific. Over the last few de-
cades, the global cesarean section rate has significantly
increased and reached an unprecedented level [1]. The
World Health Organization (WHO) has advised that
cesarean section (CS) rates should not rise above 15%.
[1]. Some evidence suggests that cesarean section rates
above 15% do not improve the reduction of maternal
and neonatal morbidity and morbidity [1]. Recently,
cesarean sections have been performed without me-
dical reasons or with imprecise indications such as ob-
structed labor, with intact membranes. Several classifi-
cation systems have been proposed to tackle the in-
creased cesarean section epidemic. Most of the coun-
tries have adopted and started using the Robson (10

Table 1. Robson criteria

groups) classification as the best and the one that is the
easiest internationally applicable CS classification [1].
The Robson classification is currently endorsed by
WHO, [2] International Federation of Gynecology and
Obstetrics, [2] and European Board and College of
Obstetrics and Gynecology [3].

The Robson classification criteria have so far been
adopted and used in more than 50 countries. No large-
scale studies about cesarean rates in North Macedonia
have been done or published so far. The idea and aim
of this study were to implement the 10-group classi-
fication model and to reduce the number of cesarean
sections and still to have a good maternal and neonatal
outcome. The ten Robson categories are mutually exclu-
sive, totally inclusive and can be applied prospectively
since each woman admitted for delivery can be classi-
fied immediately based on a few variables that are ge-
nerally routinely recorded. This system helps institu-
tions specific monitoring and auditing and offers a
standardized comparison method between institutions,
countries and time point.

Materials and methods

This study was realized at the University Clinic for
Gynecology and Obstetrics in Skopje, North Macedo-
nia. It is a retrospective study where two years were
compared. Our institution has an average of 4000 deli-
veries per year, which represents 20% of all live births
in the country. It is the only tertiary center for early
preterm delivery. Deliveries are categorized according
to Robson criteria.

Groups  Clinical characteristics

1 Nulliparous, singleton. cephalic, > 37 weeks, spontaneous labor

2 Nulliparous, singleton, cephalic, > 37 weeks, induced labor or cesarean section before
labor

3 Multiparous without previous cesarean section, singleton, cephalic, > 37 weeks,
spontaneous labor

4 Multiparous without previous cesarean section, singleton, cephalic, = 37 weeks,
induced labor or caesarean section before labor

5 Multiparous with prior cesarean section, singleton, cephalic, = 37 weeks

6 All nulliparous breeches

7 All multiparous breeches (including previous cesarean section)

8 All multiple pregnancies (including previous cesarean section)

9 All pregnancies with transverse or oblique lie (including those previous cesarean
section)

10 Singleton, cephalic, < 36 weeks (including previous cesarean section)

Results

The total number of deliveries in 2017 was 4249, of
which 1637 were cesarean sections and in 2019 there
were 4103, of which 1747 were cesarean sections. The
rate of cesarean sections for 2017 was 38.5% and for
2019 42.6% (Table 2). Categorization of deliveries

according to Robson criteria showed a different rate of
cesarean section for each subgroup. The fifth group
contributed with the largest number of cesarean sec-
tions for the two years, 2017 and 2019. The first group
was second in the contribution for both 2017 and 2019.
The third in contribution to the number of cesarean
sections was the fifth group.
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Tabesa 2. Robson classifications of cesarean sections deliveries in Republic of North Macedonia

2017
2019 Size of  C/S rate
1637/4249 group in group
CIS % % Y%

Year

Contr of
each gp
38.5%

2019
2019 Size of  C/S rate
1747/4103 group in group
CIS % % %

Contre of
each gp
42.6%

1 Nulliparous single
cephalic >=37 weeks
sponeus labour

2 Nulliparous single
cephalic >=37weeks
induced or CS

before labour

3 Multipara (excluding
previous caesarean
sections) single
cephalic >=37 weeks
spontaneus labour

4 Multipara (excluding
previous caesarean
sections) single
cephalic >=37wks
induction. or CS
before labuor

5 Previous caesarean
section single
cephalic >= 37 weeks
6 All nulliparous
breeches

7 All multiparous
breeches (including
previous caesarean
sections)

8 All multiple
pregnancies (incl
previous caesarean
sections)

9 All abnormali s
(including previous
caesarean

sections)

10 All single
cephalic <= 36 weeks
(includig previous
caesarean sections)

278/1046 24.6 26.6

257/383 9.0 67.1

47/1220 28.7 3.9

35/132 3.1 26.5

471/570 13.4 82.6

100/123 2.9 81.3

76/94 22 80.9

113/147 35 76.9

54/55 1.3 98.2

206/479 113 43.0

6.5 287/1028 25.1 27.0 7.0

6.0 277/361 8.8 76.7 6.8

1.1 55/1175 28.6 4.7 1.3

0.8 55/111 2.7 495 1.3

11.1 480/552 13.5 87.0 11.7

2.4 113/119 2.9 95.0 2.8

1.8 80/92 2.2 87.0 1.9

2.7 121/139 34 87.1 2.9

1.3 54/55 1.3 98.2 1.3

4.8 220/471 11.5 46.7 54

Discussion

The rate of cesarean sections has increased in recent
years. Different countries show different rates of ce-
sarean sections. While the World Health Organization
recommends that the number of cesareans should be
below 15%, many countries have significantly higher
birth rates, for example, Italy 36%, USA 32%, Turkey
50%, Chile 45%, while there are countries in which
the rate of cesarean section is close to the recommen-
dation of the World Health Organization, for example,
Iceland 15%, Israel 15%, Sweden 16% and Norway 17%.
The implementation of the Robson classification in
most countries has shown a reduction in the number of
cesarean sections and thus a reduction in overall ma-
ternal and neonatal morbidity and mortality. Examples
are several countries which have implemented the
Robson criteria:

In Brazil, cesarean section rates in groups 1 and 2 dec-
reased from 34.6 to 13.5% in a 10-month observation
period. The authors did not observe changes in APGAR
score less than seven at 5 minute and perinatal morta-
lity at 10 months [11].

Sweden had a reduction in the cesarean sections rate in
group 1 from 10% in 2006 to 3.1 in 2015%. No chan-
ges in neonatal outcomes and patient satisfaction were
observed [12].

In Italy in 2012-2013 there was a reduction in cesarean
section rates from 17.2% to 11% during the implemen-
tation of the Robson classification. There were no
statistically significant changes in APGAR score less
than seven at 5 minute or the rate of instrumental
vacuum deliveries [18]. In Northern Italy there was a
decrease from 28.8% in 2008 to 25% in 2009. There
were no significant changes in the APGAR score or
stillbirth rate [13].
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Increasing the rate of cesarean section doues not re-
duce maternal, neonatal morbidity and mortality, and
also does increases the complications for mother and
newborn and is associated with an increased number of
infections, haemorrhages, adhesions, bleeding, lacera-
tions, prolonged hospitalization and drug reactions and
other [4-6]. For the newborn, the increased cesarean
section rate increases respiratory complications, low
APGAR score, fetal injury, allergic rhinitis, food allergy,
asthma, type 2 diabetes compared to spontaneous vagi-
nal delivery [7-10].

Estimating the number of cesareans is simple; ho-
wever, it is difficult to standardize the indications for
cesarean sections. Categorizing of deliveries according
to the Robson criteria allows us to find which of the
subgroups has the greatest contribution and accor-
dingly to analyze that subgroup, and to find a solution
which would reduce the number of cesarean sections.
The same solutions can be followed for efficiency over
time and share with other institutions to achieve a
reduction in the number of cesarean sections.

The analysis in this study has shown that group 5 had
the largest number of cesarean section deliveries in
both years, 2017 and 2019, and these were patients with
previous cesarean section. This group was followed by
group 1 and 2; they were primipara with spontaneous
onset and induced delivery.

In groups 1 and 2, the most common indication for
cesarean section was a non-reactive NST record, arrest
of labour and fetomaternal disproportion. To reduce
the rate of cesarean section, the focus should be on
educating medical staff for the proper interpretation of
NST, timely admission of patients in the delivery room
when they are already active from stage 1 of delivery,
which is 5 cm for primipara and 6 cm for multipara.
This can help in reducting the number of cesarean
sections in groups 1 and 2 that are delivered by SC for
arrest labour and fetomaternal disproportion.

Group 5, which has the largest contribution to cesa-
rean section, are patients with previous cesarean sec-
tion, as much as 1 third of cesarean sections are indi-
cated for the previous cesarean section. In this regard,
it is necessary to educate medical staff for spontaneous
vaginal delivery after a previous caesarean section.
Groups 6-10 are the smallest but have the highest per-
centage of cesarean sections; almost all studies show
similar results in terms of percentage of cesarean sec-
tions in these groups.

This is the first time in our institution and in the
Republic of North Macedonia that deliveries are cate-
gorized according to the Robson criteria in order to
achieve a reduction in the percentage of cesarean sec-
tions and to reach the WHO recommendation of 15%
of cesarean sections.

Conclusion

Although the rate of cesarean section in our tertiary
facility during 2017 and 2019 is close to most western
and developed countries, it is still necessary to make
efforts to reduce the percentage of cesarean section,
especially the primary cesarean section. The purpose
of the Robson clasification is to identify the target
groups that contribute most in the percentage of caesa-
rean sections and to act on these target groups through
appropriate education and training to reduce the
percentage of cesarean sections.The reduction of cesa-
rean section will also decrease the number of hospital
days and lower the health care cost of each delivery.
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Abstract

Introduction. Microalbuminuria is used as a marker
for glomerular damage and urinary excretion of N-acetyl-
B-D-glucosaminidase (NAG) as an indicator of proxi-
mal tubular damage.

Aim. The aim of the study was to quantify the toxicity
of these drugs by measuring the enzyme excretion that
correlates with the degree of damage of the tubular
epithelium. It was also our aim to determine the effects
of the initial therapy with Etoricoxib and Diclofenac
on glomerular and tubular integrity in patients suffering
from rheumatoid arthritis (RA).

Methods. By using the colorimetric method for
determination of NAG, as well as the immunoturbidi-
metric method for detection of microalbuminuria, tests
were performed in 70 participants (35 RA patients treated
only with Etoricoxib, 35 RA patients with Diclofenac)
in four-time intervals within the course of eight weeks.
Results. There was a moderate correlation between
NAG and microalbuminuria (r=0.21) in the group of
patients treated with Etoricoxib, while there was a sta-
tistically significant correlation (r=0.28) in the group
treated with Diclofenac. NAG enzymuria, in volume,
by the number of participants in whom it was register-
red and the time of its occurrence was much faster
during the use of Diclofenac compared to Etoricoxib.
Conclusion. Diclofenac is a potent NAG-inductor and
gives a larger tubular enzymuria in comparison with
Etoricoxib.

Keywords: N-acetyl-B-D-glucosaminidase, microalbumi-
nuria, theumatoid arthritis, Etoricoxib, Diclofenac
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Ancrpakr

Bogen. MukpoanOyMuHypujaTa € yoorpeoeH Kako
MapKep 3a IJIOMEPYJIapHO OLITETyBakkhe, a ypUHAP-
Hata ekckpenyja Ha H-Anersa-B-J-I'nyko3amMunu-
na3a (HAT) kako MHAMKATOP 3a MPOKCUMAITHO TY-
OynapHo omrreTyBame. Jla ce KBaHTU(pHUIMPA TOK-
CHYHOCTa HAa OBHME MEAMKAMEHTH IIPEKY MEpeme Ha
eH3MMCKaTa eKCKpelyja Koja KoJepupa co CTe-
MEHOT Ha OLITETYBAaKETO HA TYOYIapHUOT €TUTET;
Ila ce ogpenn epeKTOT Ha MHUIIMjaJTHATA Tepanyja
co Eroprmoxu6 n Jluknodenak Bp3 INIOMEpYIapHAOT
U TyOyJapHUOT UHTErpUTET Kaj NalMeHTH Kou 0o-
nenyBaaT ofi PeBmarounen aptpuric (PA),

Meropu. Kopucrejku ja KonopumeTpucKa METOa
3a ofpenyBawe Ha HAT, kako U UMyHOTYypOUu-
METpHUCKa METOofA 3a AETeKIUja Ha MyKpoanOyMu-
HypHja, UCIMTAHU ce IpuMeponu Ha 70 mapTuuu-
nanty (35 PA TpeTupanu camo co Eropunoxu6, 35
PA manmentn co Jlukiodenak), NMpocieficHd BO
4eTpH BPEMEHCKU UHTEPBAJIM BO TEK Ha 8 HEflEIIN.
Pesynratu. Ilocron ymepeHa Kopenanyja HoMery
HAT wu mukpoan6ymunypujata (p=0,21) kaj rpy-
narta naiueHTH TpeTupanu co Etopunoxud, fogeka
cratucTi curHndukantHa Kopemnanuja (p=0,28) kaj
rpymnata co gukiaogenak. HAI enzumypuja, o odeM,
noOpOojoT Ha UCTIMTAHUIN Kaj KOU ce PETHCTpUpa 1
[I0 BPEMETO Ha I0jaByBame € IIOrojieMa U MHOTY
no6p30 ce jaByBa npu ynorpebara Ha Juknodenak
BO ofiHOC Ha ETopuioxuo.

3akay4ok. [uknodenakor e nonorereH HAT-uH-
AYKTOp U jaBa IorojieMa TyOyJapHa €H3UMYypHja
op Eropurioxuo.

Kayuynun 300poBu: N-acetyl-B-D-glukozaminidaza,
mikroalbuminurija, revmatoiden artritis, ETopumoxu0,
Hduxnodenax
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Nephrotoxicity with rheumatoid arthritis

Introduction

Microalbuminuria is used as a marker for glomerular
damage and urinary excretion of N-acetyl-f-D-gluco-
saminidase (NAG) as an indicator of proximal tubular
damage. These tests indicate that there is no specific
indicator, tracer, marker, which detects nephrotoxicity
that occurs within the course of the therapy. Efforts are
made to detect such side effects by analyzing the acti-
vity of certain enzymes in the urine.

Many uses of certain groups of drugs for therapeutic
purposes (NSAIDs, drugs that modify disease activity
- DMRADs and immunosuppressive cytotoxic drugs),
may have a specific nephrotoxic effect. The given dose
is often not suitable for the patient's condition; it can
cause side effects, i.e., it can lead to reduction of the
kidney function, as a result of accumulation in the
kidneys’ cells. This is usually found in the long-term
therapy of rheumatoid arthritis.

Urinary enzymes to assess nephrotoxicity

Albumin in urine (Microalbuminuria). Albumin
(molecular weight of 66 KDa) is the most important
protein in plasma, as well as in urine. Approximately
30% of the protein in the urine belongs to albumin and
presents a good indicator for assessing the change in
glomerular permeability. Urinary albumin excretion
has a high individual variability and depends on physi-
cal activity or food variations. From a pathophysiolo-
gical point of view, microalbuminuria can be caused
by an increased glomerular permeability for albumin, by
an increased glomerular pressure and/or by a reduced
tubular albumin reabsorption [1,2].

From all the urinary enzymes, U-NAG (urinary) is the
most examined one. This enzyme from the hydrolase
class is abundantly present in lysosomes in proximal
tubular cells. In human tissue and biological liquids
there are two main enzyme forms: A (Acid) and B
(Basic) [3-5]. The percentage of isoform A (U-NAG-
A) is highest in normal urine [3,4]. Therefore, its ex-
cretion is related to the exfoliative turnover and is
known as a functional enzymuria. The isoform B (U-
NAG-B) is dependent on the maturation and is closely
related to the basement membrane in which it is pre-
sent. Due to this localization of the B isoform, NAG is
massively released in the tubular lumen only in the
case of cytolytic tubular lesions. Its presence in the
urine is in correlation with cell lysis and is known as
lesion enzymuria [5,6]. NAG can also be detected in
the circulation. However, NAG plasma could not pass
through the intact glomerular membrane due to its
large molecular weight (140,000 daltons). Therefore,
in the healthy urinary tract NAG is representative of
the total amount released from the renal tubular cells
[7] and is a very sensitive marker for renal tubular
damage [8-14].

Materials and methods

In patients included in this study, the disease diagnosis
was based on the revised diagnostic criteria for classi-
fication of rheumatoid arthritis proposed in 1987 by
the American Rheumatism Association (ARA) [15]. In
order to include patients in the RA group, it was nece-
ssary to meet at least 4 of the predicted 7 criteria.
Criteria from 1 to 4 were present for at least 6 months.
The study included 35 patients with RA (20 females,
15 males) treated with Etoricoxib, as well as 35 pa-
tients with RA (22 females, 13 males) treated with Diclo-
fenac. The mean age was 50.43 years (£6.42) (38-65
years) in the group treated with Etoricoxib, while 50.13
years (£8.36) (39-65 years) in the group treated with
Diclofenac. The average disease duration from the
onset of disease was 8.11 (+10.23), in the interval of 1-
15 months. None of the patients included in the study
had a history of previous or current renal disease.
None of the patients had previously used NSAID. The
others did not use other drugs before taking the test,
especially gold salts or antibiotics or diuretics. The
samples were collected over a period of 2 months.

Inclusion criteria

The study comprised patients with RA at the age of
18-65 years, who were not previously treated with
NSAIDs or DMARD:s.

Exclusion criteria

The study did not include patients with symptoms or
conditions that can directly or indirectly affect the
results, such as:

1. Patients with a history of gonorrhea, mild to mo-
derate hepatic, renal, hematologic, cardiovascular,
neurological diseases, nausea, vomiting, autoimmu-
ne disease.

2. Patients with diabetes mellitus, acute infections,
malignant neoplasms, febrile conditions.

3. Patients with urinary tract arthritis, urinary tract
infections, SLE, mixed connective tissue disease,
vasculitis.

4. Patients with a history of blood transfusion, and
excessive body weight.

5. Patients who received baseline therapy.

6. Patients with a history of glycemia or increased
levels of product degradation in the 0 range: serum
creatine and urine, serum urea, hypertension, arterial
hypertension. and hematological and enzyme status.

7. Patients previously treated with salicylates, anti-
biotics, gold salts, or diuretics.

8. All patients took part in this study on a voluntary
basis.
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Clinical assessment with disease activity score
(DAS 28) index

Clinical assessment was made by a subspecialist in the
given area Disease Activity Score (DAS 28) index
[16-18]. Indexes use mathematical formula to obtain
unique composite quantitative score consisting of pal-
pable sensitive joints (maximum number 28), and swo-
llen joints (maximum number 28). Westergren’s eryt-
hrocyte sedimentation rate (ESR) and patient’s global
assessment of disease activity (0-100 mm Visual Ana-
logue Scale-VAS) as well as morning stiffness (minu-
tes) were used.

DAS 28 indexes range from 0 to 10 and score below
3.2 qualifies the disease as low active.

Laboratory assessment

For clinical assessment of the disease, it is necessary
to consider the following laboratory variables: comp-
lete blood count (CBC) and differential, acute phase
reactants, ACPA antibodies, C-reactive protein (CRP),
rheumatoid factor (RF), erythrocyte sedimentation rate
(ESR), alkaline phosphatase (AF), aspartate aminotran-
sferase (AST), alanine aminotransferase (ALT), create-
ne kinase (CK), lactate dehydrogenase (LDH), urea/
serum, creatinine/serum.

Determination of microalbuminuria by
immunoturbidimetric method (Randox
laboratories limited)

Reference values: Microalbuminuria 2.0-20.0 mg / L
Determination of  N-acetyl-a-D-glucosaminidase

(NAG) activity: colorimetric method (Roche)
Principle

3-Cresolsulfonphthaleinyl-N-Acetyl-a-D-
glucosaminide, as sodium salt, is hydrolyzed by NAG
to release 3-cresol-sulfonphthalein, sodium salt (3-
cresol purple) which iphotometrically is measured at 5
nm (Roche mancheim kits). The urine that has been
examined previously is centrifuged and supernatants
are separated.

Reference values: NAG in urine 0.27-1.18 U / mmol
creatine.

Statistical analysis

For testing the significance of the differences between
two arithmetic means, 1i.e., the corresponding
proportions, the Student’s t-test was used, when
comparing the mean values of the given number of
parameters between two groups, such as Wilcoxon-
matched test for independent samples. Sensitivity and
predictivity for positive and negative tests of the
examined markers was determined with tests for
sensitivity and specificity. The P value between 0.05
and 0.1 was considered statistically significant. The
data analysis was made with the statistical package
Statistica 7.0.

Results

Pearson’s analysis of y2 test showed that there was a
moderate  correlation  between @ NAG  and
microalbuminuria (r=0.21) in the four samples tested
during the period of 8 weeks in patients group treated
only with Etoricoxib, while there was a statistically
significant correlation (r=0.28) between increase in
NAG and microalbuminuria values in the four samples
in the period of 8 weeks in the group treated with
Diclofenac (Figure 1).
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Fig. 1. Pearson’s coefficient of correlation (r) between NAG and microalbuminuria values in the
groups treated with Etoricoxib. There is correlation between NAG and microalbuminuria (r=0.21).
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When testing the significance of the differences in the
two groups in the null probe, in the group of patients
treated with Etoricoxib, the mean value of microalbu-
minuria was 0.46+0.37, while in the group of patients
treated with Diclofenac it was 0.56+0.41. This explains
why Etoricoxib gives almost an identical value of mic-
roalbuminuria compared to Diclofenac.

Analyzing the group of patients treated with Etori-
coxib in relation to the distribution of patients accor-
ding to the values of NAG in the four groups, it was
concluded that NAG was registered in 4 patients in the
3rd week, when the mean value of NAG urinary in-
duction was highest (1.12+0.13).

Analyzing patients distribution according to NAG va-
lues in the four probes in the group of patients treated
only with Diclofenac, it was concluded that NAG was
registered in 6 patients in the 3rd week, when the mean
value of NAG urinary induction was highest (1.41+0.31).

Discussion

Approaches for the assessment of nephrotoxicity of
drugs are possible only with drugs or medications that
have a dominant proximal tubular excretion, such as
Methotrexate, Etoricoxib, Diclofenac, Acetaminophen
and gold salts. This approach for the assessment of
nephrotoxicity of drugs is not possible with other me-
dications or drugs from the baseline which are used in
the treatment of RA, such as resorhin, sulfazalazine and
leflunomide, due to predominantly hepatic excretion.
For these preparations, there are no literarature data on
the occurrence of proximal tubular dysfunction.
Traditional treatment of RA includes nonsteroidal anti-
inflammatory drugs (NSAIDs), disease-modifying drugs
(DMARDs) and immunosuppressive cytotoxic drugs.
Methotrexate in the low-dose regimen is the most co-
mmonly used drug from the DMARDs group, while from
the NSAIL group the most commonly used drug is Diclo-
fenum (Diklofenak®), as well as Etoricoxib (Arcoxia®).
In the non-treated RA tubular apparatus is primarily
damaged and to a very small extent the glomerular
apparatus [19]. A significant increase in the activity is
due to the changes in cellular synthesis and not always
the enzymuria may result in lytic or necrotic processes.
Etoricoxib did not cause a significant damage to the
renal proximal tubules in most of the observed pa-
tients. The nephrotoxicity during the use of Diclofenac
was greater in comparison to Etoricoxib. Diclofenac was
discretely more potent NAG inductor than Etoricoxib.
Our observations correspond with those presented by
other authors [20,21].

Early detection of increased NAG enzymuria or occu-
rrence of microalbuminuria before exposure to drugs
may be used for prediction of possible toxicity asso-
ciated with renal impairment.

There was no change in the clinical findings of the re-
nal function in relation to degradation products of nitro-
gen metabolism (serum creatine, urea/serum, GFR)
during the follow-up.

Conclusion

Determination of urinary NAG together with urinary
creatinine excretion may be considered as a more sen-
sitive test for renal lesions in patients with RA, as a
complementary diagnostic tool.

The results obtained in some studies confirmed the sa-
fety of Etoricoxib and Diclofenac in the treatment of RA.
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Case report

CARDIOVASCULAR COMPLICATIONS IN COVID-19 INFECTED PATIENTS: MASSIVE
PULMONARY EMBOLISM AND MYOCARDIAL INFARCTION WITH ACUTE HEART

FAILURE - CASE SERIES REPORT

KAPJIMOBACKYJIAPHU KOMIUVIMKAIIUHU KAJ COVID-19 BOJIHU TAIIMEHTU: MACUBHA
BEJOJAPOBHA EMBOJIMJA U MUOKAPJIEH NTH®APKT CO AKYTHA CPHEBA CJIABOCT -

INPUKA3HU HA CJIYUAUN

Irena Mitevska, Oliver Busletikj, Elena Grueva. Irina Kotlar and Elma Kandic

University Clinic for Cardiology Diseases, Faculty of Medicine, Ss Cyril and Methodius University Skopje,

Republic of North Macedonia
Abstract

Patients with diagnosed COVID-19 infection have an
increased risk of thrombotic events and complications,
which highly contribute to raised morbidity and morta-
lity rate. Inflammation and hypercoagulability caused
by infection are responsible for pulmonary embolism and
acute myocardial infarction in infected patients. Bed-
side focus echocardiography is a very useful noninva-
sive imaging method for fast diagnosis in critically ill
patients suspected of being infected with COVID -19.
We report two cases with acute thrombotic complica-
tions as a manifestation of COVID-19 infection. Echo-
cardiography and pulmonary CT angiography helped us
to properly proceed with patient’s management. Prompt
diagnosis and evidence-based management of these
conditions are lifesaving. Echocardiography plays an
important role in the bedside management of critically
ill patients during the COVID-19 pandemic.

Keywords: COVID-19 infection, echocardiography,
pulmonary embolism, CT angiography, ST segment
elevation myocardial infarction

A0cTpakT

[amwenture co mujarHoctripada COVID-19 ungek-
[IMja UMaaT 3rOJIEMEH PU3HK O]l TPOMOEMOOIMCKH KOM-
TUTHKAIMY, KOW 3HAYajHO JIOIPUHECYBAAT 32 3roJeMeH
MopTanuTeT 1 MopOuauTet. MHdramanmjata u xumep-
KoaryJiabuiiHaTa cocToj0a MPUYMHETH Off OBaa WH(EK-
[IMja ce OJITOBOPHHU 3a IMojaBa Ha 6eoapoOHa emOoH-
ja ¥ MuoKapIeH HHpapKT Kaj oBHe manueHTu. Dokyc
exoKaparorpadujaTa H3BeICHA Kaj MAIMEHTH BO JIETTIO €
MHOT'Y KOpHCHa HEMHBAa3WMBHA BH3yaJlM3allMOHA METOIa
3a Op3a qUjarHo3a Ha CyCIIeKTHa TPOMOEeMOOIIHja HiTH

Correspondence to: Irena Mitevska, Intensive Care Unit, University
Clinic for Cardiology, 1000 Skopje, R. N. Macedonia; E-mail:
peovskai@yahoo.com

MO’XKHa KOpOHapHa 0O0JecT Kaj KPUTHYHO OOJHH ITa-
OUCHTH KOW C€ XEMOIAMHAMCKH HECTa0WJIHH CO CyC-
nektHa COVID-19 undexuuja. [Ipesentupanu ce asa
MIPHUKA3X Ha CIy4au CO aKyTHU TPOMOOTHIHU KOMILIH-
kauu Kaj nmanueHtd co COVI-19 uadeknmja, kaj kou
exokapauorpadujara u mwiykHarta CT anruorpaduja Hu
HIOMOTHaa COOJIBETHO Jia MPOJOJDKUME CO TPETMaHOT
Ha manueHTuTe. bp3ara nujaraosa u TpetMaHOT 0asu-
paH Ha JI0Kas3H MpU OBHE COCTOjOM T'M CIAacyBaaT *H-
BOTHTE Ha manueHtuTe. PokycupaHaTa exoKapauorpa-
(uja MMa BaXkHa yJiora BO IIUjTHO3aTa M TPETMAHOT Ha
BUTAJIHO 3arpo3eHH OOJHU CO TelllKa KIMHHYKA CIIHKa
BO ycioBu Ha COVID-19 nannemuja.

Kayunn 360poBu: COVID-19 wuHbpeknuja, exokap-
muorpacduja, 6enonpodna emdonuja, CT anruorpaduja,
CT cermeHT MHOKapJIeH HHPAKPKT

Introduction

Inflammation and hypercoagulability are one of the
mechanisms responsible for thrombotic complications
in patients with COVID-19 infection [1]. We report
two cases with acute thrombotic complications as a
manifestation of COVID-19 infection. The first patient
was admitted because of sudden chest pain and dys-
pnea. After excluding coronary artery disease, with CT
angiography the diagnosis of massive pulmonary em-
bolism (PE) complicated by right heart failure and car-
diogenic shock was established. The second patient
was a 47-year-old man with acute chest pain and dys-
pnea with ECG showing ST segment elevation myo-
cardial infarction (STEMI). Urgent focus echocardio-
graphy was performed which detected reduced left ven-
tricular ejection fraction (LVEF) of 35%. Both patients
had polymerase chain reaction (PCR) test positive for
COVID-19. These are two cases of thrombotic cardio-
vascular complications as first manifestations of
COVID-19-infection where cardiovascular imaging adds
to fast diagnosis and successful treatment. Focused
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echocardiography is a very useful noninvasive widely
available method particularly when evaluating patients
with undifferentiated hypotension or acute dyspnea.

Cases

A 73-year-old man presented to our emergency outpa-
tients department with first episode of dyspnea, synco-
pe and chest pain. The patient had diabetes mellitus
type 2 and was receiving therapy for hypertension. He
was afebrile (36.4° C). Physical examination showed
irregular heart rhythm, with peripheral and basal crepi-
tation on the right lung. ECG showed atrial fibrillation
with heart rate 120-130 bpm and right bundle branch
block. Blood pressure was 85/45 mmHg with cold
periphery. The patient denied any provocable PE risk
factors (absent history of injury, surgical treatment,
bed-rest over 72h, cancer history, no signs of DVT).
Bedside echocardiography was performed immediate-
ly after coronary angiography in order to evaluate the
cause of patient symptoms and hemodynamic instabi-
lity. Examination showed increased right ventricle (RV)
size and D-shaped left ventricle, increased RV to LV
ratio >1, reduced RV function (TAPSE 13, TDI S’ 9),
presence of McConnell’s sign, severe tricuspid regur-
gitation with dilated non-collapsible v. cava - 23 mm,
and signs of pulmonary hypertension (SPAP 54 mmHg);
LV function was normal, with left ventricular ejection
fraction 65%. Bedside transthoracic echocardiography
findings with parasternal short-axis view of the heart
showed dilated right ventricle as presented in Figure
1A. Doppler echocardiographic view of severe tricuspid
regurgitation is shown in Figure 2B.

Due to confirmed PE in the patient with cardiogenic
shock fibrinolysis, Alteplase 100 mg infusion for two
hours was applied, based on PE protocol guidelines for
high risk patients. The patient hemodynamically stabilized
after the 60 minutes of Alteplase 100mg dose infusion,
with BP normalization to 110/70 mmHg, HR 100 bpm,
02 92% on room air, respiratory rate of 11/min. The
treatment continued with Heparin 25.000 IE infusion

Fig. 1.Bedside Transthoracic Echocardiography. (A) Parasternal short-axis view of the heart showing a

for 24h hours and the patient remained clinically stable
with no further episodes of dyspnea or hypoxia.

He was referred for pulmonary CT angiography the
next day, which showed large intraluminal thrombi in
the right pulmonary artery with dimensions 50x12
mm. Thrombotic mases were found riding over the
pulmonary trunk and multiple filling defects involving
lobar and segmental branches of the right pulmonary
artery, as well as linear saddle pulmonary embolus ex-
tending to the left pulmonary artery up to subsegmen-
tal level (Figure 2A and B). Lung parenchyma showed
4-5 pneumonic focuses with ground glass pattern loca-
ted subcostally in the upper and basal paracardial zo-
nes, as shown in Figure 2C. After the PE was confir-
med, nasopharyngeal smear for SARV CoV-2 was taken
and the result was positive for virus RNK (real-time
fluorescence polymerase chain reaction-PCR). Evaluated
sPESI score was 2, which indicated elevated 30-day
death risk (10.9%).

Laboratory results showed increased leukocytes level
of 15x10°/1 (ref 4-9x10°/1), lymphopenia (6.8%)-range
15-50%, elevated lactate dehydrogenase of 436 U/I-
range (up to 248 U/L), C-reactive protein of 99.5 mg/l
(ref. up to 6 mg/l), creatinine 188 ng/l (range 45-109
nmol/l), ferritin 476.51 mg/I (ref. up to 300 mg/l). Hs-
Troponin I (ABBOT Essay) was elevated — 420.6 ng/l
(reference values for men 0-34.2 ng/l), D-dimer levels
were increased-10.000 ng/ml (cut off value <500 ng/ml).
Gas analyses were within normal limits, with slightly
decreased pCO?2 levels.

The next hospital day the patient was transferred to the
Clinic for infectious disease in a clinical stable condi-
tion. The patient was clinically stable and treated at
Clinic for additional two weeks. He was discharged with
a recommendation for oral anticoagulant therapy with
Rivaroxaban of 20mg one daily for the next three
months. The patient was called for outpatient visit at the
Cardiology clinic after four months. He was in a stable
condition with completely normalized echocardiogra-
phy result and no additional thrombotic complications.

dilated right ventricle. Doppler echocardiographic view of severe tricuspid regurgitation (B)
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Fig. 2. CT of the chest and CT Pulmonary Angigrphy, (, B) Computed tomography pulmonary angiography demonstrates
multiple filling defects involving lobar and segmental branches of the right pulmonary artery and a linear saddle pulmonary embolus.
(C) Axial unenhanced chest computed tomography (CT) scan shows areas of ground-glass interstitial opacities in the subcostal upper

and basal paracardial zones

Our second case was a 47-year-old man who presented
at our emergency department with chest pain and dys-
pnea. He was febrile with temperature of 37.8°C one
day before hospital admission. His previous medical
history included hypertension, smoking, diabetes type
2 treated with Metformin, hypercholesterolemia and
increased body weight. Admission blood pressure was
110/65 mmHg and heart rate 130 bpm. Physical exa-
mination showed basal lung crepitations and raised
heart rate.

Admission ECG showed signs of acute anterior ST
segment elevation myocardial infarction. The patient
received 300 mg aspirin, 600 mg Clopidogrel, 40 mg
Rosuvastatin, 70 IE/kg bolus Heparin (5000 IE) and
Furosemide intravenous bolus. The patient had Killip
Class II and GRACE Score 108.

Laboratory analyses showed serum Hs-Troponin-I 6385
ng/mL (normal range for men 0-34.2 ng/ml ABBOTT
essay), N-terminal proBNP 6097 pg/ml (Abbot Diagnos-
tics), increased leukocytes level of 16 x10%/1 (ref. 4-
9x10°/1), lymphopenia (7.1%)-range 15-50%, elevated
lactate dehydrogenase of 517 U/l (range up to 248 U/L)
and C-reactive protein of 115.5 mg/l (ref. up to 6 mg/l).
Nasopharyngeal smear for SARV CoV-2 was taken and
result positive for virus RNK (real-time fluorescence
polymerase chain reaction-PCR) was received.

Focus bedside transthoracic echocardiography (TTE)
showed increased left ventricular volumes with severely
reduced left ventricular function (LVEF) and EF 35%,
akinesia of the apex, anterior wall, mid and apical septal
wall as shown in Figure 3. Coronary angiography was
performed through right radial access and showed dis-
tal occlusion of the left circumflex artery (LCx), with
TIMI flow O-chronic total occlusion (CTO), proximal
95% stenosis of right coronary artery (RCA) with TIMI
flow 3, 1st obtuse marginal artery stenosis of 100% with
TIMI flow 0-CTO. Culprit lesion was proximal left ante-
rior descending coronary artery (LAD) with 99% ste-

nosis and TIMI flow 0, shown in Figure 6A. A signify-
cant stenosis of the proximal RCA is presented in
Figure 4C. Direct coronary percutaneous procedure with
stenting (PCI) of the mid LAD lesion with drug elu-
ting stent (DES) was performed (Figure 4A). The final
result after stenting of proximal LAD is shown in
Figure 4B. An additional stage procedure with PCI and
stenting to proximal RCA stenosis was performed on
the third day of hospitalization with final results shown in
Figure 4D. The patient was discharged after seven
days of hospitalization, in a clinically stable condition
and NYHA Class II. Control echocardiography was
recommended in 6 weeks in order to assess the need for
ICD implantation for primary prevention of sudden car-
diac death. He was discharged with the following the-
rapy: Aspirin 100mg od, Clopidogrel 75 od, Rosuvastatin
40mg od, Ramipril 5mg od, Carvedilol 6.25mg 2 x1/2,
Elprenone 25mg od.

Fig. 3. Bedside echocardiography showing increased left
ventricular cavities and volumes with reduced left
ventricular function
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Fig. 4. (A) Significant stenosis of proximal left anterior descending coronary artery. (B) Final result after stenting of the proximal left
anterior descending coronary artery. (C) Significant stenosis of the proximal right coronary. (D) Final result after stenting of the

proximal right coronary artery
Discussion

The pandemic caused by the severe acute respiratory
syndrome-coronavirus-2 (SARS-CoV-2) has increased
patients’ risk of thrombotic complications due to enhan-
ced activation of several inflammatory and prothrom-
botic mechanisms as well as endothelial dysfunction
and blood stasis [2]. The induction of an abnormal in-
flammatory state may lead to cytokine storm, resulting
from disbalance of T cell activation, abnormal interleukin
(IL)-6 and other cytokines release. Several reports in-
dicate that abnormal immune system activation may
lead to plaque instability as a cause of acute coronary
events [2,3]. Early reports suggest incidences of DVT
and PE up to 30% in COVID-19 infected patients. The
clinical experiences since the start of the pandemic
report that approximately 50% of infected patients
have elevated D-dimer levels during the disease cour-
se, which is associated with increased thrombosis risk
and worse prognosis [4].

In the presented cases, the first patient had elevated C-
reactive protein and D-dimer levels with no other risk
factors for pulmonary embolism, indicating a COVID-
19—related hypercoagulable state as a possible cause of
PE. The use of focused echocardiography allowed us
to better evaluate the patient’s shock etiology after
excluding coronary artery disease (CAD), facilitating
early decision-making regarding ongoing management
strategies. It should be recognized that acute RV strain
may be a complicating feature of COVID-19 infection
and may not always be due to PE [5]. Pulmonary hy-
pertension due to hypoxic vasoconstriction has been
proposed as a plausible physiological mechanism for
acute RV dysfunction in patients with SARS-CoV-2

infection. An Italian prospective study evaluating chest
CT results in patients with COVID-19 showed a high
prevalence of sub-segmental pulmonary vessel enlar-
gement, which may be caused by pro-inflammatory
factors [6]. Generalized inflammatory endotheliopathy
might be the cause of microthrombi risk and one of the
explanations of pulmonary hypertension or multiorgan
failure in COVID-19 patients. Focus echocardiography
in our first patient revealed typical signs of RV dys-
function and pulmonary hypertension. The diagnosis
of massive PE was confirmed by CT angiography of
the pulmonary artery.

Our second patient had several comorbidities and an
increased risk of myocardial infarction, although the
presence of COVID-19 infection might additionally
add to hypercoagulability state, severe inflammation and
plaque instability. In our second case bedside echocar-
diography showed a severe left ventricular dysfunction
due to CAD. Diagnosis of PE or STEMI in patients
with COVID-19 infection might be quite challenging.
ST-segment elevation in the COVID-19 era may mimic
several heart conditions such as myocarditis, microvas-
cular thrombosis, cytokine-induced injury, and stress
cardiomyopathy [7]. Noninvasive imaging modalities
such as echocardiography and CT angiography are of
great value in these cases, helping to obtain fast diag-
nosis. European Society of Cardiology recommenda-
tions for imaging in COVID-19 patients state that focus
echocardiography should be used in clinical situations
were obtained information is expected to significantly
add to patient’s diagnosis and treatment. Focus echocar-
diography addresses specific questions and it is espe-
cially useful in hemodynamically unstable patients in
intensive care units. Some of the key echocardiogra-
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phic features of RV dysfunction include RV dilatation,
flattening of the interventricular septal wall (“D-sign”
on parasternal short-axis view) and impaired longitudi-
nal RV systolic function denoted by reduced tricuspid
annular plane systolic excursion (TAPSE) [8]. It has
been proposed that acute right heart failure in COVID-
19 may also be caused by an increased pulmonary vas-
cular resistance secondary to hypoxic vasoconstriction.
In the state of pandemic it is particularly important to
consider other differential diagnoses for acute respire-
tory symptoms, acute heart failure and hemodynamic
instability. Point-of-care ultrasound (POCUS) can be
effective in helping to discriminate between the impor-
tant and life-threatening causes of acute dyspnea, which
is especially relevant in emergency department popu-
lation [8].

The number of STEMI complications in COVID-19
pandemic increased mostly due to a higher rate of acu-
te heart failure caused by severe left ventricular dys-
function. Late call for medical help is one of the ex-
planations for the ischemia-induced left ventricular dys-
function in those patients. Based on the latest European
guidelines, reperfusion therapy is a treatment of choice
in patients with symptoms of ischemia below 12 h du-
ration and persistent ST-segment elevation [9]. Initia-
tion of anticoagulation is recommended in patients
with high or intermediate clinical probability of PE while
diagnostic work-up is in progress or while COVID-19
preventive measures are being implemented. Fibrinolytic
therapy is lifesaving for management of PE in patients
with cardiogenic shock [1,10].

Conclusion

Pulmonary embolism and acute myocardial infarction
can be the first manifestation or complication of
COVID-19 infection. Point-of-care ultrasound provide
on time diagnosis and help us categorize the type of
shock and prompt assessment of LV dysfunction caused
by myocardial injury. CT angiography remains a gold

standard for diagnosis of pulmonary embolism in these
patients. It is of vital importance to understand
COVID-19 cardiovascular complications and practice
evidence-based medicine to avoid this infection becoming
the trigger for a new cardiovascular pandemic.
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Case report

EXPLORATIVE LAPAROSCOPY IN THE ASSESSMENT OF MALIGNANCIES OF FEMALE

GENITAL ORGANS - A CASE REPORT

EKCINIOPATUBHA JIAITAPOCKOIINJA

BO TIIPOIEHKA HA MAJIMTHUTETH

HAT'EHUTAJIHU )KEHCKH OPT'AHU - IIPUKA3 HA CJIIYUYAJ

Saso Stojcevski and Violeta Nikolov

University clinic for Ginekology and Obstetrics, Faculty of Medicine, Ss Cyril and Methodius University

Skopje, Republic of North Macedonia
Abstract

Introduction. The term "peritoneal carcinomatosis"
mainly refers to primary or secondary malignancy of
the peritoneum, but is also used to describe metastatic
changes to the peritoneal surface of cancer cells of
various origins.

Case report. A 55-year-old patient with a clinical pic-
ture of heaviness and pain in the abdomen, with pre-
sence of ascites, and an orderly finding on a classic
gynecological and ultrasound examination, with eleva-
ted tumor markers was admitted to our hospital. Addi-
tional investigations (upper and lower digestive endo-
scopy, as well as CT of abdominal pelvis) ruled out
pathological changes in the digestive and urinary organs.
After proper preoperative preparation, the patient un-
derwent laparoscopic exploration. Diffuse presence of
whitish changes wassuspected as metastatic deposits
and registered intraoperatively. A biopsy of the omen-
tummajus was performed and a sample of ascites fluid
was taken for cytodiagnosis, with a finding for carci-
noma lobulare mammae metastaticum omenti et peri-
tonei and group IV classification. Additional examina-
tions (mammography and thin-needle aspiration biopsy)
confirmed the diagnosis-Ca lobularemammae G1(7 mm).
Discussion. Metastatic spread of breast cancer to the
gastrointestinal tract, peritoneum-retroperitoneum, and
gynecological organs has a higher prevalence in intra-
lobular carcinoma than in ductal breast cancer. Occu-
rrence of peritoneal metastases is a life-threatening
condition, with a very high mortality rate, although the
prevalence of peritoneal metastases from breast cancer
is small (0.7%), and occurs during disease progression
or it is detected as a consequence. The aim of the study
is to indicate the advantage of exploratory laparoscopy
over laparotomy in obtaining a definitive diagnosis.
Conclusion. Peritoneal carcinomatosis originating from
breast cancer is a rare condition that develops late in
the evolution of the disease. To improve the health con-

Correspondence to:  Violeta Nikolov, University clinic of Ginekology
and Obstetrics, 1000 Skopje, R. N. Macedonia; E-mail: violetal 3dr@yahoo.com

dition of these patients, exploratory laparoscopy is re-
commended, with short hospitalization, accurate diag-
nosis and appropriate further management of the di-
sease in a good general health of the patient.

Keywords: explorative laparoscopy, breast cancer,
peritoneal carcinomatosis, metastases

AOcTpakT

BoBen. Tepmunot ,,IlepuToneanna kapruHoMaro3a®,
TJIABHO C€ OJHECYBa Ha IMpHMapeH TN CeKyHIapeH
MAQJIMTHUTET Ha MEPUTOHCYMOT, HO CC KOPUCTU U 3a
JECKpHIIIIHja Ha METACTaTCKUTE IIPOMEHH Ha IIEPHUTO-
HeasTHaTa MOBPIIMHA O]l KaHIep KIETKH CO Pa3IndHO
HOTEKJIO.

IIpuka3 Ha cay4aj. [lanmentka Ha 55 TOX. CO KiM-
HUYKA CIIMKA Ha TEXWHA U OOJIKa BO aOJJOMEHOT U TIPH-
CYCTBO Ha aCIMT, CO ype/ieH HaoJ Ha KJIaCH4eH T'MHe-
KOJIOIIKK M YJTPa3By4eH Iperjes, CO IMOKaYeHH Ty-
MOPCKH MapKeph. JlOTONHUTENHNTe WHBECTHTAIINN
(TopHa ¥ ONHA ITUTECTHUBHA eHHOcKomnmja, kako 1 KTM
Ha abJJOMEH W Majia Kapiuiia) UCKITyddja TaTOJIOIIKH
MIPOMEHHU Ha TUTECTHBHUTE U ypHUHApPHUTE opraHu. 1o
COOJZIBETHA TIpEIOTICpAaTHBHA IMPHIIpeMa, MalUeHTKATa
Oelie TOAJIOKEHA Ha JIAllapOCKOICKA EKCIUIopallyja.
WuTpaonepatuBHO € perucTpupana qudy3Ha MpHCYT-
HOCT Ha OEIMYacTd MPOMEHH CYCIIEKTHH 32 METacTat-
cKu Jeno3uTd. HampaBeHna e Omorcuja Ha OMEHTYM
Majyc M 3€MEH IIPUMEPOK OJ] aCllUTHA TEYHOCT 3a M-
TOJMjaruo3a, co Haox 3a Carcinoma lobulare mammae
metastaticum omenti et peritonei parietalis, a muTo-
nomkuoT Haon € on IV kinacudukanmona rpyma. Jlo-
MTOJTHHUTEITHH HCIIeAyBama (MaMorpadujaTta 1 TCHKOUT -
JICHATa acmHpanuoHa OWOICHja) ja TOTBpAMja AWjar-
Ho3ara-Ca lobulare mammae G1(7mm).

Jduckycuja. MeTacTtaTckoTO MIHPEHE HA KAPIIMHOMOT
HAa JI0jKa KOH FaCTPOMHTECTUHAITHUOT CHCTEM, TIEPHUTO-
HEYM-PETPOIIEPUTOHEYM, M THUHEKOJIOUIKATE OpraHu
¥Ma TorojieMa MpeBaeHa Kaj HHTPATOOYIapHUOT Kap-
LHOM, OTKOIIKY Kaj JYKTaJHHOT KaplUHOM Ha JOjKa.
[lojaBa Ha MepUTOHEATHN METACTA3H PETCTABYBA JKU-
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BOTHO-3arpo3yBayka cOCT0j0a, CO MHOTY BHCOK IIPO-
LEHT Ha MOPTAIUTET, HaKO MpEeBaJCHIaTa Ha IIEPHUTO-
HEaJHUTE METACTa3H OJ KapIWHOM Ha JOjKa € Maj
(0,7%), a ce mojaByBa 3a BpeMe Ha Iporpecuja Ha
0oylecTa WM Ce OTKpUBA KaKO HEroBa IOCICIHIIA.
Lenra e na ce ykake Ha IpeAHOCTa HA €KCIUIOPATHB-
HaTa JAmapoCKONHja Tpea JanapoToMujaTa, BO JOOH-
Bamb¢ Ha IC(MHUTHBHA TUjarHO3a.

3akuayuok. [lepuroHeannara kapuuHOMaTo3a CO TIO-
TEKJIO o7 KaHIep Ha J0jka € peTka cocTojda, Koja ce
pa3BHBa JIOLIHA BO €BOJylMja Ha Oojecta. 3a na ce
mo1o0py 37]paBCTBEHATA COCTOjO0A HA OBUE MAIIMEHTKH
ce IpenopadyBa eKCIUIOpaTUBHATA JaapoCKOIHja, co
KpaTKa XOCIHUTAIN3alllja, PEL3Ha TUjarHo3a U COO/I-
BETHO IOHATAMOIIHO MeEHaUupame Ha Oojiecta BO
J00pa OIMIITa 3[paBCTBEHA COCTOj0a HA MTAllMEHTKATA.

Knyunu 300poBu: ekcruiopaTiBHa JIaNapOCKOITHja, paK
Ha JI0jKa, IIEpUTOHEeATHATA KapIMHOMAT03a, MeTacTa3

Introduction

The term peritoneal carcinomatosis generally refers to
the metastatic involvement of the peritoneum. The
name was first coined in 1931 by Sampson for the
thorough description of metastatic involvement of the
peritoneal stromal surface by ovarian cancer cells. Since
then, it refers to almost any peritoneal metastatic depo-
sits. Metastatic cancer to the peritoneum is more co-
mmon than a primary peritoneal malignancy. It often
occurs with gastrointestinal or gynecological malignan-
cies of advanced stages with locoregional involvement.
Peritoneal involvement is most common with cancers
of the gastrointestinal, reproductive, and genitourinary
tracts. Ovarian, colon, and gastric cancers are by far
the most common conditions presenting in advanced
stages with peritoneal metastasis. Cancers involving
other organs such as the pancreas, appendix, small in-
testine, endometrium, and prostate can also cause pe-
ritoneal metastasis, but such occur less frequently.
While peritoneal carcinomatosis can arise from extra-
abdominal primary malignancies, such cases are unco-
mmon, and they account for approximately 10% of
diagnosed cases of peritoneal metastasis. Examples
include breast cancer, lung cancer, and malignant mela-
noma. Peritoneal carcinomatosis from extra-abdominal
malignancy presents in only 10% of cases where meta-
static breast cancer is 41%][1]. Recognition and treat-
ment of breast cancer metastases, such as bone, liver,
lung, and brain, are well documented, and their spread
to the peritoneal surface is a rare clinical presentation.
Abdominal carcinomatosis from breast cancer is very
rare and usually occurs during the progression of the
disease or is revealed as a consequence, as in the case
we present. Although peritoneal metastases of breast
cancer are a clinical challenge, there is not much data

in the literature with particular attention to diagnostic
problems due to the masked clinical picture.

Case report

The patient N.Z, a 55-year-old woman with a clinical
picture of heaviness in the abdomen, due to the pre-
sence of ascites and pain in the abdomen was admitted
to our hospital. The gynecological examination, under
the speculum and bimanual examination, showed an or-
derly finding. Ultrasound examination-uterus and ova-
ries looked good macromorphologically, with ascites
fluid present in cavum Douglasi.

PAP test showed signs of inflammation.

Laboratory analysis: platelets 657x10"9/L and D-
dimers=3024mg / 1.

Gynecological examinations showed no convincing
signs of gynecological pathology, only elevated tumor
markers: CA15.3=180 U/ml, CA19.9=184.5 U/ml,
CA125=75.5 U/ml.

A gastroscopy finding indicated an oesophageal hernia
and a Helicobacter pylori test was made. The endoscopic
examinationof the colon showed an orderly finding of
the left colon.

Auscultatory impaired vesicular respiration at the ba-
ses of the lungs. CT of the lungs and mediastinum-
with findings in support of peripheral, subpleural nodular
and ground glass opacifications locally confluent in
addition to inflammatory pneumonic changes. Present
fibroadhesive changes basal, ventral, pleurodiaphrag-
matic, and pleuropericardial.

CT of the abdomen and small pelvis-uterud and ova-
ries neat. Expressed intestinal retention, more pronoun-
ced in the small intestine with a slightly thickened
wall, in addition to inflammation. In thesmall pelvis
quite a small amount of free fluid. Reactive inguinal
lymph nodes bilaterally with massive hilus and d=1.5
cm. in the projection of the shown skeleton, numerous
punctiform hyperdence changes were observed on all
segments of the spine and pelvis.

After proper preoperative preparation, the patient
underwent laparoscopic exploration. Upon entering the
abdominal cavity, a yellowish-free fluid was found,
which was aspirated and sent for cytopathological exa-
mination. Bleach deposits were visualized on the pa-
rietal peritoneum on the anterior abdominal wall, as
well as small bowel and mesentery. A biopsy of the
parietal peritoneum and the large omentum was per-
formed, with which the biopsy material was histopa-
thologically confirmed and a definitive diagnosis was
made. The pathohistological finding of the biopsy ma-
terial was Carcinoma lobulare mammae metastaticum
omenti et peritonei parietalis, and the cytological fin-
ding wasof group IV classification. Later, additional
investigations such as mammography and thin-needle
aspiration biopsy confirmed the diagnosis-Carcinoma
lobulare mammae G1(7 mm). Tumor markers were in-
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creased: CA15.3=339 U/ml, CEA=322 U/ml, CA125=
230.5 U/ml, He4 187.9 U/ml.

Discussion

The metastatic spread of breast carcinoma to the gas-
trointestinal system, peritoneum-retroperitoneum, and
gynecologic organs is much more prevalent in carci-
noma intralobulare than in carcinoma ductale. Com-
paring rates of metastasis from carcinoma intralobu-
lare and carcinoma ductale revealed statistically signi-
ficant differences to peritoneum-retroperitoneum 3.1%
carcinoma intralobulare vs. 0.6% carcinoma ductale [2].
Peritoneal metastasis is a life-threatening condition with
a very high mortality rate. This carcinomatosis may
originate from extra-abdominal primary malignancies,
and such cases are uncommon. They account for 10%
of the diagnosed cases of peritoneal metastases, and of
them as much as 41% account for breast cancer [3].
The diagnosis and treatment of metastases from breast,
bone, liver, lung, and brain cancers are well document-
ted, but their spread to the peritoneal surface is a rare
clinical presentation. Distant metastases affect organs
at the following frequency: bones 67.8%, liver 47.8%,
lungs 42.6%, distant lymph nodes 27%, brain 15.2%,
peritoneum (peritoneal carcinomatosis) 7.6%, and
elsewhere 6.9%. The prevalence of peritoneal breast
cancer metastasis is 0.7% [4-6]. Abdominal carcinoma
of breast cancer is very rare, usually occurring during
cancer progression or being detected as a consequence,
as was the case we have presented here.

The aimof this report wasto point outthe role of ex-
ploratory laparoscopy as an advantage of laparotomy
in obtaining a definitive diagnosis with a histopatho-
logical finding. Thhe patient wasdischarged imme-
diately after the intervention in a good health condition
for further treatment.

It poses a challenge in cases where clinical presenta-
tion, endoscopic and radiological examinations show
no convincing signs of ovarian changes or advanced
stage tumorsof undefined origin.

Confirmation of such malignancies requires histopa-
thological findings, which is why practice has shown
that it is better to do explorative laparoscopy, which
allows a decision to be made for proper management

of the advanced stage of the patient’s disease, and to
avoid explorative laparotomy which has severe post-
operative survival after the procedure.

Conclusion

Peritoneal carcinomatosis originating from breast can-
cer is a rare condition that develops late in the evolu-
tion of the disease. The development of such lesions is
most commonly associated with aggressive histology
(as in lobular breast cancer) and advanced stage in the
diagnosis of the disease, and is mainly associated with
a poor outcome [7].

A positive diagnosis of peritoneal carcinomatosis ori-
ginating from breast cancer can be obtained by biopsy
of the tumor nodules. In order to improve the health of
these patients, explorative laparoscopy is recommend-
ded as a diagnostic tool in the strategy for manage-
ment of advanced stages of breast cancer. In this way,
with a short hospitalization of a patient in good health
condition, an accurate diagnosis is obtained and proper
disease management can be conducted.
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Case report

MACROHEMATURIA IN SARS-COV-2 PREGNANT PATIENT

MAKPOXEMATYPUJA KAJ SARS-COV-2 BPEMEHA NTAIIMEHTKA

Rina Purrini, Jadranka Georgievska, Maja Pejkovska Ilieva, Vesna Livrinova, Albina Bejta and

Romir Kadriu
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Abstract

Covid-19 is a new virus and very little research has been
done regarding it. Target organs of SARS-CoV-2 are
not only the lungs and the heart but other organs as well.
There has been a huge focus on the effect this novel
virus has on the kidneys. This is proven by the presen-
ce of proteinuria, hematuria and acute kidney injury
(AKI). This has been specifically noted in pregnant
women, who are a target group for a more complex
COVID19 disease than in the nonpregnant ones. We
have reported a case of a COVIDI19 positive patient
with a gemellar pregnancy complicated with macrohe-
maturia because of transitory glomerular damage due
to the virus infection. The patient delivered two healthy
COVID19 negative newborns, while she continued treat-
ment in the Clinic of Infectology. Pregnant women,
without any previous kidney pathology are prone to
kidney damage as a result of SARS-CoV-2 infection,
and should be closely monitored for the development
of AKI in order to prevent it.

Keywords: SARS-CoV-2, macrohematuria, acidum
uricum, kidney

Abstrakt

Kosuj 19 ¢ HOB BHpYC 3a KOj IITO MMa MaJIKy UCTpa-
xyBama. Taprer opranu Ha SARS-CoV-2 unbekimja-
Ta He ce camMo OenmTe APOOOBU M CPIETO HO U IPYTH
OpraHu UCTO Taka. ['omeM ¢okyc ¢ gajneH Ha ePeKTOT
KOj OBOj HOB BHpYC T0o mMa Bpa OyOpesure. OBa € m0-
K&)KaHO OJT MPUCYCTBOTO HA MPOTECHUHYPHja, XEMaTypH-
ja ma ce m0 aKyTHO OyOpeXHO OIITETyBame Kaj THE
narmeHTH. OBaa mojaBa ¢ 3a0enexaHa W Kaj TpaBUJ-
HaTa IOIMyJaluja, Koja ITO € TapreT Ipyna Ha KOM-
miekcHa KOBU/] 19 Gosect Bo criopenda co HerpaBuj-
Harta momynanuja. Hue mMame mpujaBeHO ciydaj Ha
KOBU/I19 no3uTnBHA MalMEeHTKa cO reMeNapHa Opeme-
HOCT KOMILTHIIMPAHA CO MaKpOXeMaTypHja MopaJiy TpaH-
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3UTOPHO TJIOMEPYJIapPHO OIITETYBakhe MOpagd BHUPYC-
Hata uHpekimja. [Tarmentkara pomu e 3npaun KOBUJ]
19 HeraTMBHM HOBOPOICHYHIbA, a Taa IPOIOIDKH CO
TperMaH Ha KimHuka 3a wH(peKkTHBHU Oonecth. bpe-
MEHHUTE XeHH, 0e3 TpeTXoaHa OyOpexHa maToliorHja
ce CKJIIOHM Ha OyOpeXHO OLITeTyBambe Kako pe3yiaTaT
Ha SARS-CoV-2 undekiuja, 1 Tpedba na 6unat BHUMA-
TEJIHO MOHHTOPHUPAHHU 3a Pa3BOjOT Ha aKyTHOTO OyO0-
PEKHO OLITETYBA:E, CE CO LIel Jia IO CIpeyar Toa.

Kuayunn 360poBu: SARS-CoV-2, Makpoxemarypuja,
acidum uricum, 6y6pe3u

Introduction

The COVID19 infection in the pregnant population
signifies a specific issue with not yet enough research.
Pregnant women infected with COVID-19 are at a higher
risk of a more complicated disease outcome rather than
nonpregnant women. Comorbidity factors for a com-
plex COVID-19 disease in pregnant women are age,
high body mass index, preexistent diabetes or hyper-
tension. Although SARS-CoV-2 is described as a res-
piratory virus, it has been shown to have multiorgan
involvement as well [1]. Around 1 out of 3 hospitalized
COVID-19 patients presented with signs of acute kid-
ney insufficiency without having any previous kidney
pathology. In general, based on kidney biopsies the
damage includes acute glomerulonephritis and acute
tubular injury. Based on a retrospective cohort study,
there is a high incidence of AKI in patients with
COVID-19 that was associated with a 3-fold higher odds
of death than COVID-19 without AKI and a 4-fold
higher odds of death than AKI due to other causes. These
data indicate that patients with COVID-19 should be
monitored for the development of AKI and measures
taken to prevent this [2]. We would like to report a case
of a pregnant woman with COVID-19 who developed
macrohematuria.

Case report

A 32-year-old patient, (gravida 4, para 2), presented at
34+2 gestational weeks with a 3-days-history of nausea,
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emesis and diarrhea. On admission she had stable vital
parameters. Her temperature was 36.8*C, her blood
pressure 130/80 mmHg, her pulse 78 beats per minute,
respiratory rate 22 breaths per minute and her oxygen
saturation 96%. The patient had her first successful
pregnancy, with twins, after three successive in vitro
fertilization procedures. During her prenatal history
she had a cerclage placement at 13+0 gestational weeks,
and she developed pregnancy induced hypertension, con-
trolled with antihypertensive therapy (Tbl. Methyldopa
2x250 mg) as well as anticoagulant therapy (Amp.
Enoxaparin 40mg/1x1) starting from 237 gestational
week. Because of her symptoms she had COVID19
test done at our clinic prior to admission. The nasopha-
ryngeal swab returned positive for severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) infection.
Despite the normal fetal heart rate of both twins, with-
out any uterine activity and an ultrasound imaging
with no abnormal findings, the patient was admitted to
our hospital for further investigation. On the first day,
her blood results showed high acidum uricum levels-
692 mmol/L, creatinine 120 pmol/L, urea 12mmol/,L
and normal Hgb, Wbc, Hct, CRP, total proteins and
albumin levels. Her urine results showed presence of
ketones (+) and no presence of proteins. After consulting
a nephrologist, a Foley catheter was placed, draining
yellow transparent urine. Two hours later, there was
300 ml reddish transparent urine diuresis. On the se-
cond day, blood tests showed a further elevation of
acidum uricum to 737 mmol/L, as well as a reduction
of the total proteins to 52 g/L and albumins to 24 g/L
and d-dimer levels of 8168 ngr/mL. The patient was
administered 220ml of universal blood plasma, 20%
50mL albumin solution, anticoagulant therapy (Amp.
Enoxaparin 40mg/1x1 (patient weight-95kg)), antibiotic
Amp. Klimicin 600mg/8h, MgSO4 1gr/h and continued
with the antihypertensive therapy with tbl.Methyldopa
(2x250mg). The same day, in the evening, her urine
presented with massive macrohematuria, which was an
indication for an urgent cesarean section, on maternal
indication. She delivered twins. The first twin had a
weight/height index of 2900gr/52cm, Apgar score of
8/8 and a pH of the umbilical artery of 7.36, while the
second twin had a weight/height index of 2420gr/50cm,
Apgar score of 8/8 and a pH of the umbilical artery of
7.35. The operation was performed in general anesthesia,
but the patient was then transferred to the University
Clinic for Infectious Diseases for further evaluation
because of hyposaturation, with a decrease of oxygen
saturation levels down to 82%, blood pressure of 130/90
mmHg, pulse 95 beats per minute. The patient was
hospitalized in the Clinic for Infectious Diseases for
10 days. In the post-partum period, on the first three
postoperative days she was put on an oxygen mask su-
pport due to hyposaturation below 82%. In the second
postoperative day, her urine became yellow and trans-
parent again. She was administered broad spectrum anti-

biotics, corticosteroids and anticoagulant therapy (Amp.
Enoxaparin a 60mg/2x1). She was continuously afebrile
and had stable vital parameters. Her blood results on
the 2™ postoperative day showed Hgb 100g/L, WBC
14x10*9/L, CRP 112mg/L, acidum uricum 600umol/L,
creatinine 100pumol/L, urea 9mmol/L. She fully reco-
vered on the 10™ postpartum day.

The newborns were hospitalized in the neonatology
unit, and they tested negative for SARS-CoV-2 infection.
They were further investigated and hospitalized for 6
days. Both newborns had stable vital parameters during
their hospitalization. The first newborn had body tem-
perature 36,8*C, pulse 114 beats per minute, oxygen
saturation 96%, blood pressure 66/42mmHg, respire-
tion rate 49 breaths per minute, regular diuresis and stool.
The second newborn had body temperature 36,9*C,
pulse 142 beats per minute, oxygen saturation 99%,
blood pressure 57/31 mmHg, respiration rate 40 breaths
per minute, regular diuresis and stool. They were released
on the 6" day after birth, with stable health conditions.

Discussion

Patients infected with COVID19 are showing signs of
kidney damage, even those who have had no prior un-
derlying kidney pathology. Comorbidities commonly
associated with renal susceptibility to injury, such as
diabetes mellitus, hypertension, cardiovascular disease
and advanced age are evident risk factors in the deve-
lopment of COVID-19-associated acute kidney injury
[3]. Our case, presented with massive macrohematuria,
as a result of endothelial damage of the glomeruli due to
her underlying preeclampsia or due to transient glome-
rular damage because of her COVID19 infection.

The impact of COVIDI19 in kidneys is not yet clear,
however data so far suggests that kidney damage is
most likely the result of several processes occurring
either in isolation or in tandem. Some pathophysiolo-
gical mechanisms explain that kidney disease may be
caused by SARS-CoV-2 binding to the ACE2 receptor
on kidney cells that allow the virus to enter. Detection
of coronavirus during the autopsy of kidneys and in
the urine of patients infected with SARS-CoV-2 su-
pports the theory that the virus can directly damage the
kidneys [4]. Acute tubular injury is a predominant fin-
ding in histopathological examination of postmortem
tissues, which could also explain the hematoproteinuria
observed in many patients. Another mechanism of kid-
ney damage is COVID-19-associated coagulopathy. It
is characterized by high D-dimer levels and microvas-
cular damage. COVID-19 tends to have high rates of
severe thromboembolic complications and endotheliitis
despite of anticoagulation. Based on data, COVID-19-
associated organ dysfunction is caused by the “cyto-
kine storm syndrome”. The release of excessive and
uncontrolled pro-inflammatory cytokines attacks the
lungs, heart and kidneys and thus brings to multiorgan
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failure. All of these mechanisms contribute to acute
kidney injury, which complicates the course of the
COVID-19 disease in infected patients.

Our case, presented with a patient who was COVID19
positive and had controlled pregnancy induced hyper-
tension. Until the COVID19 infection, her pregnancy
was uneventful. After the infection, she showed eleva-
tion of acidum uricum, creatinine, urea and d-dimers,
and no proteinuria. If proteinuria had been present, we
would have linked this phenomenon with an aggrava-
tion of her pregnancy induced hypertension to preec-
lampsia. In their recent publication, Dap et al, presen-
ted a case of a COVID19 pregnant woman, in which
the diagnosis of preeclampsia was wrongly assumed
because of proteinuria, due to preeclampsia-like syn-
drome induced by the severe infection [5] Similar to
this case, our patient who had a controlled prenatal preg-
nancy induced hypertension, a postpartum macroscopica-
lly normal placenta, with no previous kidney patho-
logy, our hypothesis would be that the presence of
macrohematuria seems to be the result of the endothe-
lial damage of the glomeruli due to COVID19 infec-
tion. Because of the fast deterioration of the patients
health condition and the need to terminate the preg-
nancy on maternal indication, further investigations such
as kidney ultrasounds and more detailed urine analysis
that would support this case, could not be undergone

Conclusion
There is limited data on long-term effects following

the development of acute kidney injury in patients with
COVID-19. This disease causes multiorgan damage and

it specifically affects the lungs and the kidneys. The
presence of comorbidities such as high blood pressure
and high body mass index increases the incidence of
acute kidney injury in pregnant patients with COVID-
19. However, all pregnant patients infected with SARS-
CoV-2 should be closely monitored for the develop-
ment of kidney injury and appearance of macrohema-
turia. Measures should be taken to prevent this, and
the best clinical approach is yet to be found. Therefore
these patients should be given multidisciplinary approach
in order to make decisions regarding recommended
treatments for the best patient outcome.
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Case report

COMPLETE KAWASAKI DISEASE IN A CHILD WITH TRANSIENT
HYPOGAMMAGLOBULINEMIA OF INFANCY - CASE REPORT

KOMILJIETHA ®OPMA HA BOJIECTA HA KABACAKU KAJ IETE CO TPAH3UTOPHA
XUIIOT'AMAIVIOBYJIMHEMHUJA HA PAHOTO JETCTBO-IIPUKA3 HA CJIYYAJ
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Abstract

Kawasaki disease is an acute febrile illness of early
childhood characterized by vasculitis of the arteries.
The diagnosis of complete Kawasaki disease should be
made in a child who has a fever lasting for 5 days or
more and has at least 4 of 5 the clinical criteria: rash,
conjunctival injection, oropharyngeal erythema, swelling
and erythema of the extremities, and unilateral cervical
lymphadenopathy. Incomplete form of the disease is
diagnosed when a patient presents with fever for 5
days or longer, 2 or 3 of the principal clinical features,
and laboratory findings suggestive of the disease or
echocardiographic abnormalities. Kawasaki disease
has been described as a complication of various pri-
mary and secondary immunodeficiency disorders, hence
supporting an infectious etiology of this disease. Immu-
nodeficiencies may result in an incomplete clinical pre-
sentation of Kawasaki disease and end up with delay
in diagnosis and therefore treatment, which may lead
to development of coronary artery aneurysm. We pre-
sent the case of a 2.5-year-old girl with transient hypoga-
mmaglobulinemia of infancy who has a complete form
of the disease without coronary artery aneurysm deve-
lopment, to emphasize the occurrence of Kawasaki di-
sease in immune deficiency situations.

Keywords: Kawasaki disease, transient hypogamma-
globulinemia of infancy, immunodeficiency

Ancrpakr

Bonecra na KaBacaku e akytHa heOpritHa Gomect koja
Ce jaByBa BO PaHOTO JETCTBO M CE€ KapaKTEpPH3Hpa CO
apTepUCKH BacKynmuTHC. J[MjarHo3ara Ha KOMILIETHATA
¢dopma Ha Gonecra Ha KaBacaku MOXe Ja ce€ IMOCTaBH
Kaj JeTe Koe UMa MoKadyeHa TeMIieparypa Koja tpae 5
JICHA WITH TIOBEeKe, U MMa HajMaJKy 4 o] 5 TTIaBHU KU~
HUYKH KPUTSPUYMH: OCHUII IO KOXKATa, IIPBEHUIIO Ha
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KOIYKTHBHTE, I[PBEHUJIO Ha OPO(PAPHUHICOT, OTOK U
LPBEHUIIO HA EKCTPEMUTETHTE, H YHUJIATepallHA JTHM-
(danenonaruja. MHKoIuIeTHaTa ¢opMa Ha Oojecra ce
JIMjarHOCTUIMpA Kaj MAlMeHTH KOM MMaaT MOKa4yeHa
TeMIiepatrypa 5 AeHa WM IOJO0NTro, 2 WIN 3 Of IJIaB-
HUTE KIMHUYKA KPUTEPUYMH U Ja0apaTOPUCKH WIIN
exokaparorpacKi HaoIu BO Mpuior Ha Oosecra. bo-
necta Ha KaBacaku e onuinaHa Kako KOMIUIMKAIHja Ha
pa3HU IPUMAapPHHU U CEKYHAAPHA UMYHOAES()UIUTH IITO
OJIM BO MIPHJIOT HAa WH(EKTUBHA eTHOJoTHja. MyHOIe-
¢unuTHITE 0OJECTH YeCTO MOXKAT Ja MMaaT WHKOM-
IJICTHA KIIMHWYKA MIPEe3CeHTalja Ha 0ojecTa IITO MO-
e Jla pe3yTHpa cO IOKAacHa IWjarHo3a M 3aKacHETO
3all0YHYBabhe Ha JIEKYBambETO, KOe MaK O CBOja CTpa-
Ha JIOBeOyBa 10 GopMHUpame Ha aHEeBPU3MH Ha KOPO-
HapHUTe apTepun. Hue mpeseHTHpame 2,5 TOIUIIHO
neBojue co TpaH3uTopHa XUIoramarjioOylIrnHEMHja Ha
paHOTO JIETCTBO, KOE MMalle KomrieTHa popma Ha 0o-
necta, 0e3 pa3Boj Ha aHEBpU3Ma Ha KOPOHAPHHUTE ap-
TEpHH, CO IIeJT Jla YKakeMe Ha MOJKHOCTa 3a 110jaBa Ha
6onecta Ha KaBacku kaj fenara co UMyHAC(UIINT.

Kayunn 360poBu: Oonect Ha KaBacku, xumorama-
rI00yIMHEMHja Ha paHOTO JIETCTBO, UMYHOAe(PULINT

Introduction

Kawasaki disease (KD) is an acute febrile illness of early
childhood characterized by vasculitis of the arteries.
KD was described in Japan by Tomisaku Kawasaki in
1967 [1]. The diagnosis of complete KD should be
made in a child who has a fever lasting for 5 days or
more and has at least 4 of 5 the clinical criteria: rash,
conjunctival injection, oropharyngeal erythema, swelling
and erythema of the extremities, and unilateral cervical
lymphadenopathy. Incomplete KD is diagnosed when
a patient presents with fever for 5 days or longer, 2 or
3 of the main clinical features, and laboratory findings
suggestive of the disease or echocardiographic abnor-
malities. A diagnosis of atypical Kawasaki syndrome
can be made with less than four criteria if coronary ar-
tery aneurysms (CAA) are present. KD has predilec-
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tion for the coronary arteries, coronary artery aneurysms
can develop in around 25% of untreated cases while
early treatment decreases this risk to 3-5% [2]. KD is the
leading cause of acquired heart disease in developed
nations [3]. Suggestive laboratory findings include eleva-
ted erythrocyte sedimentation rate (ESR), elevated C-
reactive protein (CRP), hypoalbuminemia, anemia, ele-
vated alanine aminotransferase (ALT), thrombocytosis,
leukocytosis, and piuria. The etiology and pathogene-
sis of KD remains unclear. There has been a sugges-
tion that the etiology of KD is infectious, and that in-
fection triggers hyperactivation and dysfunction of the
immune system in genetically predisposed individuals.
Six genetic loci were linked to KD through genome stu-
dies [4]. The presence of KD in patients with primary
and secondary immunodeficiency disorders supports the
infectious theory. Transient hypogammaglobulinemia
of infancy (THI) is a primary immunodeficiency caused
by a transitory drop of the levels of immunoglobulin G
(IgG) in an infant beginning between 5 and 24 months
of age, while immunoglobulin A (IgA) and immuno-
globulin M (IgM) may or may not present as dec-
reased. Levels typically return to reference range at
ages 2 to 6 years. THI may be characterized by recu-
rrent infections [S]. In THI, IgG is at least two standard
deviations below expected controls [6,7]. We present
the case of a two and a half years old girl with THI
who developed complete KD without coronary artery
aneurism. The aim of the presented case is to empha-
size the importance of early diagnosis of KD in immu-
nodeficiency situation like THI in order to protect
against coronary artery aneurysm.

Case report

We present a two and a half years old girl with a his-
tory of recurrent respiratory infections since the age of
1 year, and 5 days of fever, with pharyngitis and rash.
She had received three days course of beta lactam an-
tibiotic for the pharyngitis prior to the hospitalization,
but despite antibiotic therapy, elevated temperature con-
tinued up to the 40°C, and she started to show swelling
of the lymph node on the left side of her neck as well
as erythema of the skin with swelling of the hands and
feet (Figure 1).

The condition was suspected of allergic reaction to
antibiotic and the child was admitted to the hospital.
Initial physical examination demonstrated an irritable
child with a red cracked lips, strawberry tongue and
pharyngeal injection with no exudate. The patient had
bilateral hyperemic conjunctivas, and enlarged 2x2 cm
tender cervical lymph node on the left side of her neck.
She had maculopapular skin rash on the trunk and upper
and lower extremities and edema of hands and feet. She
was tachycardic with pulse 150 /min. Her immunoglo-
bulin G (IgG) level was 2 g/l which is below normal
range for the age; IgA and IgM levels were normal.

: I .
Fig. 1. Kawasaki disease: skin rash and swelling of the hand
and feet

The white blood count was 14,000/mm?, platelet count
was 300,000/mm?, and C-reactive protein (CRP) was
75 mg/L. During the next 3 days the child received
fluids, antibiotics and antihistamines, but the erythema
became more prominent as well as the swelling of the
hands and feet. Temperature continued to be high and
reached above 39.5°C. Platelet count rose and reached
550,000/mm? and there was elevation of CRP up to
145 mg/L. Cardiac ultrasonography did not identify
aneurysm in the coronary artery. Kawasaki syndrome
was diagnosed, and the patient was started on high
doses of intravenous gamma globulins (IVIG), 2 g/kg
divided in equal doses for 4 consecutive days, and as-
pirin 80 mg/kg/day in four equal doses. Twenty-four
hours later, she was afebrile while swelling of the lymph
node, palms and feet as well as skin rash disappeared

ML

Fig. 2. Kawasaki disea: desquamation of the fingers

in the following week. After 10 days, aspirin was re-
duced to 5 mg/kg/day and was given for the next 2
months. Two weeks after beginning of the disease des-
quamation of the palms and feet started (Figure 2). On
the 20th hospital day, she was discharged. Regular
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laboratory controls were performed every month for
the next 6 months together with cardiac ultrasonogra-
phy which showed no signs of coronary aneurysm.
During the follow-up period she did not have infec-
tions and at the final control after 1 year her immuno-
globulin level was within normal range for the age.

Discussion

A 2.5-year-old girl with THI who had complete KD
without coronary artery aneurysm development is pre-
sented to emphasize the occurrence of KD in immune
deficiency situations. Previously incomplete KD was
reported in a 4-year-old boy with THI (8). He was
diagnosed with THI at the age of 12 months and his
clinical presentation was for incomplete KD with fever
more than 5 days and 3 of 5 criteria fulfilled, without
developing CAA. Authors discuss incomplete KD in
THI as a possible result of the incomplete immune
response due to hypogammaglobulinemia, which may
result in less antibody response involved in pathogen-
nesis of KD and end up with delay in diagnosis and
therefore treatment. Our patient developed complete
form of KD, and we assume that more patients with
the same condition of the disease should be described
in order to draw conclusions about the pathophysiolo-
gical mechanisms in KD and THI. In our case, the child
ceased to have recurrent respiratory infections during 6
months follow-up as a result of high IVIG doses. Her
illness was without cardiovascular complications due
to early complete presentation of KD and early admi-
nistration of IVIG. The presence of KD in other patients
with primary and secondary immunodeficiency where
also described. Majority of the cases with KD and pri-
mary immunodeficiency were those with chronic gra-
nulomatous disease (CGD). The case of a 2-year-old boy
with CGD who developed incomplete KD associated
with CAA was described [9]. Further, the case of a 1-
year-old boy with CGD who developed several of the
characteristic clinical features of Kawasaki Disease,
with a second echocardiogram showed dilatation of the
left main coronary artery and the right coronary artery
in the coronary ostium was presented [10]. Also, a 10
month-old male patient with CGD who had presenta-
tion of incomplete KD without CAA was reported
[11]. A 10-year-old male with CGD and KD developed
incomplete KD, with substantial cardiac dysfunctions
but without CAA was also described [12]. Majority of
patients with CGD were with incomplete KD and were
also associated with the development of CAA, sugges-
ting that the diagnosis of KD in patients with CGD was
difficult to establish and vascular damage may prog-
ress before onset of the treatment. The most important
factor to protect from complications is early diagnosis
and early initiation of IVIG treatment within 10 days
of symptom onset. In the patient with selective IgA defi-
ciency diagnosis of complete KD had been established

on the 5th day and was treated with aspirin, urinastatin
and steroid pulse therapy instead of IVIG. No corona-
ry artery aneurysm developed [13]. The second case
reported with selective IgA deficiency was a 5-year-old
with complete KD without CAA development treated
with cyclosporine instead of IVIG [14]. The case of
Wiscott-Aldrich syndrome was diagnosed as complete
KD at 6 months of age with transient normalization of
platelet count during disease course. This patient had
been treated with [VIG, with no complications. During
the acute phase of KD, the patient’s platelet count
increased. The investigators suggested that an increase
in platelet count may be a result of an increased pro-
duction of interleukin-6, a known thrombopoietic factor
[15]. Reports of KD in X-linked agammaglobulinemia
(XLA) patients argue against the presence of autoanti-
bodies in the pathogenesis of KD. So far 4 patients with
XLA complicated with KD have been described. Although
autoimmunity phenotype is surprisingly common in pa-
tients with different types of primary antibody defi-
ciency, it is much less frequent in XLA. There is a re-
port on a 15-month-old boy with XLA who also suffe-
red from Kawasaki disease, as the first report of an
association between Kawasaki disease and XLA [16].
There is also a report of a 12-year-old boy on IVIG
therapy, who subsequently developed Kawasaki disease
[17]. XLA could be considered as a special opportu-
nity to understand autoimmunity in the near absence of
immunoglobulins [18]. An 8-month-old male with XLA,
sepsis and prolonged fever with development of CAA
diagnosed as incomplete KD was described [19], su-
ggesting that infants with XLA and prolonged fever
should be monitored for KD and early diagnosis and
initiation of IVIG treatment. Four patients with Hyper-
IgE syndrome (HIES) and KD have been reported [20].
However, a number of HIES patients with coronary
artery aneurysms have not been documented. Patients
with CAA and other vascular abnormalities have been
reported in the literature as a feature of HIES, or pa-
tients who may have also had previous KD (21). Vast
majority of patients with primary immunodeficiency
described KD were males (87.5%) [19] due to the fact
that three primary immunodeficiency disorders asso-
ciated with KD are X-linked. Incomplete KD was pre-
sent in 54% of patients compared to 10% described in
the literature [19].

The exact classification of KD has long been debated,
as the disease has been classified as an infectious, auto-
immune, or autoinflammatory disorder. There is eviden-
ce supporting all three, and they are not mutually exclu-
sive, as the disease can be considered an infectious dri-
ven disease with an aberrant inflammatory response
against self, predominantly to the arteries [22]. The ba-
sis of autoimmunity and hypersensitivity in some pa-
tients with primary immunodeficiency is believed to
involve the inability of the host to eradicate microbial
pathogens and their antigens completely through the
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immune pathways, resulting in an exaggerated and per-
petuating inflammatory response.

The most convincing evidence that immunodeficiency
predispose to the development of KD comes from the
study of adults with the disease. KD is rare in adults
and it has been reported that about one-third of adult KD
are associated with HIV infection [23-24]. More than
20 cases of HIV patients with KD have been reported.
The association of KD with malignancy has also been
described. An 11-year-old boy who was diagnosed with
acute monocytic leukemia who presented KD compli-
cated with pericardial effusion and left coronary dila-
tion 1 week after chemotherapy [25]. A 3-year-old child
with acute myeloid leukemia with complete KD and
development of CAA, as well as a 2-year-old boy with
Down syndrome and acute myeloid leukemia with in-
complete KD without CAA [26] were also reported.

Conclusion

In summary, several immunodeficiency disorders are
associated with the development of KD, thus suppor-
ting an infectious etiology of this disease which invol-
ves the inability of the host to eradicate microbial pa-
thogens completely through the immune pathways, re-
sulting in an inflammatory response. In children with
transient hypogammaglobulinemia of infancy, Kawasaki
disease should be included in the differential diagnosis
of a high-grade prolonged fever, as diagnosis of KD
prompts immediate IVIG treatment in order to prevent
coronary artery disease.
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Abstract

Introduction. Laryngeal hemangioma is a rare and
slowly progressing vascular tumor causing stridor or
obstructive respiratory symptoms.

Case report. We present an unexpected finding of
laryngeal hemangioma in a 10-year-old boy with a se-
vere general condition. Upon admission at our Depart-
ment, he was immediately intubated. The next day, after
extubation, his condition again deteriorated. Fiber-
bronchoscopy examination was performed; we confir-
med a laryngeal hemangioma. Inadequate investigations
and diagnosis of laryngeal hemangioma in early child-
hood cause a life-threatening condition.

Conclusion. Regular and appropriate medical exami-
nations are necessary for an adequate diagnosis. Early
medical treatment is necessary to avoid more severe
conditions and complications.

Keywords: laryngeal hemangioma, larynx, fiber-
bronchoscopy

Arncrpaxkr

BoBen. JlapuHreaTHHOT XeMaHTHOM € PEIOK U OaBHO
MPOTPECUBEH BAaCKyJapeH TyMOp, KOj IMPEIH3BHUKYBa
CTPHUIIOP U PECIIHUPATOPHH CHMITTOMH.

Ipuka3 Ha ciaydaj. Bo oBoj mpukasz Ha ciaydaj mpe-
3eHTHpaMe HEOUCKyBaH HAO] Ha JIApUHICaCH XEMaH-
rHOM Kaj 10 TOQWIIHO JieTe CO TeIlKa KIMHIYKA CIHKA.
Ha nammor omnen Oeme BemHain uHTyOMpaHo. Cren-
HUOT JIEH, TI0 eKCTyOallija HeropaTa cocTojoa IOBTOPHO
ce Bromu. berme HanpaBeHa ¢GrOep-OpOHXOCKOMH]ja; Ce
MOTBPIY IPUCYCTBO HA JIApUHTEANeH XeMaHrinoM. He-
HaBPEMEHH, HECOOJJBETHU HCIIUTYBarba U IHjarHo3a Ha
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JApUHTEATHHOT XEMaHTHOM BO PaHOTO JIETCTBO, MOXKE
Jla peI3BUKaaT cocToj0a oracHa o KUBOT.
3akiy4ok. Pe1oBHU U COOBETHH MEAULIMHCKH IMPET-
JieId ce HEOIXOJHU 3a MpaBWIIHA JUjarHo3a. PaHWOT
MEJUIIMHCKA TPETMaH € HEOIXOJIeH 3a Jia ce N30erHat
MOTEIIKH COCTOjOUN KOMILTUKAINH.

KityuHu 3060poBHU: JaprHTEareH XeMaHTHOM, JTAPHHKC,
(hubep-OpoHxoCKOIHja

Introduction

Laryngeal hemangiomas are a rare condition in pediat-
ric population. They occur in different anatomic locations
of the larynx and manifest with different clinical sym-
ptoms such as obstruction, dyspnea, dysphagia, hoarse-
ness, etc. [1,2]. Although in the studies of Dickison P
and Hoornweg MJ the incidence of hemangiomas in
children was 2.6% to 9.9%, due to the rarity of laryn-
geal hemangiomas, the exact incidence of the tumor
remains unreliable [ 3,4].

In 2014 the American Academy of Pediatrics (AAP)
made recommendations for treatment of infantile heman-
gioma while calling for additional research of the treat-
ment of hemangioma in the airways of young children [5].
Several recommendations of medical treatment have
been proposed in the management of hemangiomas. La-
ryngeal hemangiomas often require urgent treatment.
According to the general situation, if there is a life-
threatening airway obstruction, surgical resection with
endoscopic laser excision or open excision is necessary
[6]. Tracheotomy can help bypass the presence of he-
mangiomas. Interferon treatment, systemic corticoste-
roids, chemotherapeutic therapy and p-adrenergic blocka-
de for small laryngeal hemangiomas are effective for
appropriate therapy [7,8].

In the present study, the unexpected diagnosis of laryn-
geal hemangioma and medical treatment of a child is
described.
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Case report

On March 23, 2016, a 10-year-old boy from Switzerland
was transferred from the Institute for Lung Diseases in
Children "Kozle" to our Pediatric Intensive Care Unit
(PICU) at the University Children's Hospital. The boy
's parents reported a history of asthma (over the past
two years with inspirational stridor), treated with -
adrenergic blockade and corticosteroids.

On admission the child was in a severe general condi-

Table 1. Hematological analyses

tion, tachycardic (187/min), with biphasic stridor, irre-
gular breathing and respiratory insufficiency. The
initial gas blood analysis showed a severe respiratory
acidosis (pH-7.11 pCO2-103mmHg, pO,-28mmHg, O»-
60%). The boy was immediately intubated (module
SIMV) and after one hour the parameters of gas blood
improved (pH- 7.35 pCO» -53, pO2-62 mmHg, 0-95%),
as well as the general condition. The biochemical, he-
matological and microbiological analyses (Table 1) were
within border references for his age.

Analyses Initial value First control Second control
Hb-141 Hb-133 Hb-130 g/1
Er-5.9 Er-5.59 Er-4.87 x10'%/1
hematological Le-3.7 Le-4.5 Le-6.3 x10°1
Tr-75 Tr-82 Tr-88 x10%/1
Hct-43.2 Hct-40.1 Hct-38.4 %
pH7.11 pH-7.35 pH-7.5
pCO2-103 pCO2-53 pCO2-41 mmHg
gas blood pO2-28 p0O2-62 pO2-68 mmHg
502.60 s02-95 s02-94 %
BE-1.7 BE-0.6 BE-1.7 mmol/l

Table 2. Biochemical and microbiological analyses
Biochemical and

microbiological Values
analyses
Na-131mmol/l
K-4.2 mmol/l
electrolytes Ca-1.95 mmol/l
P-1.78mmol/l
AST-97 U/L
hepatogram ALT-27 U/L
LDH-423 U/L
creatinine 60 umol/L
blood urea BUN 4.0 mmol/l
total protein 65 g/L
albumin 41 g/l
glycemia 15.64....5.4 mmol/l
CRP 0.2.....2.0 mg/l
PT-13s
. aPTT-29s.
hemostasis TT25 s
D-dimer 1014 ng/ml
microbiological negative

The chest X-ray in the projection of lungs demonstra-
ted stripblotchy shadows in the lung parenchyma on
both sides.

The initial therapy started with intravenous administra-
tion of cefotaxime, aminoglycoside, and corticosteroids.
After application of nasogastric tube (NG), gastrointes-
tinal bleeding in the NG tube was manifested. In addi-
tion, he was given intravenous proton pump inhibitors.
During the night shift, the child's condition improved
(conscious with stable vital signs, afebrile).

On his second day at ICU, after the routine assessment
(clinical evaluation, gas blood) the general condition of
the child was still normal; with spontaneous breathing

and conscious. Our decision was to extubate him, but
unfortunately after extubationhis condition immediately
deteriorated (hard wheezing, irregular breathing, un-
conscious, bradycardic 30/min). During the second
intubation, a massive bleeding in the endotracheal tube
caused an additional complication, a life-threatening
airway obstruction.

The intubated child was transferred to the University
Clinic for ENT where fiber-bronchoscopy examination
was performed. The results of the fiber-bronchoscopy
was an unexpected lesion that looked like a large vascu-
lar tumor-hemangioma located on plica venticularis la-
teris dextri, which obstructed the lumen of the border
between the larynx and the trachea to a maximum diame-
ter of under 2 cm. The child was posted for extirpation
under general anesthesia. The minimal bleeding that
occurred was treated with medications. The laryngeal
hemangioma was extirpated and sent for histopatholo-
gical examination (blood vessel hyperplasia and heman-
giectasis squamous mucosa were observed beneath the
squamous mucosa; in the cavernous vessels erythrocy-
tes were found and lymphocyte infiltration was obser-
ved around the vessels). The histopathology findings
verified the lesionas cavernous hemangioma. The first
control fiber-bronchoscopy examination after two weeks
showed no complications.The child had a normal voice
after 6 weeks. At 6 months follow-up, there was no evi-
dence or clinical signs of laryngeal hemangioma.The
contol fiber-bronchoscopy and child's follow-up were
realized in the abroad (we got the informations from
the parents).

An informed consent was obtained from the parents.
The study protocol was approved by the Ethics Co-
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mmittee of the University Children's Hospital and the
University Clinic of Otorhinolaryngology.
Discussion

Laryngeal hemangiomas are a very rare condition and
have been reported in different locations (vocal cham-
ber, arytenoid cartilage and aryepiglottic fold), and ra-
rely occur in the larynx. Symptoms include hoarseness,
dyspnea, dysphagia or a pharyngeal foreign body sen-
sation. Without proper diagnosis and treatment, a high
mortality rate must be expected [9,10].

In the present study we diagnosed an unexpected lesion
of large vascular tumor-hemangioma, which obstructed
the lumen of the border between the larynx and the
trachea. The child was 10 years old, with reported his-
tory of treated asthma. On admission his general con-
dition was severe; he was immediately intubated, and
after few hours the general condition was improved.
The fpllowing day he was extubated and after few se-
conds the condition deteriorated; he was reintubated
and transferred for fiber-bronchoscopy examination
(unexpected large lesion, laryngeal hemangioma), and
was immediately extirpated.

In this case, probably the general practitioner did not con-
duct the appropriate investigations that should have to
be realized earlier when the first symptoms manifested.
Sometimes fiber-bronchoscopy examination cannot con-
firm a diagnosis at first, but the diagnosis should be
kept in mind in the first year of life. Sometimes the
correct diagnosis might be missed if laryngoscopy is
performed when the child is on steroid therapy or is
intubated. To confirm a definitive diagnosis of laryn-
geal hemangioma an imaging technique, such as ultra-
sound, CT, or MRI is required [11].

What should we do if we establish a diagnosis of la-
ryngeal hemangioma?

Therapy has been modified during the years. Accor-
ding to the current pediatric recommendations, the larynx
hemangioma treatment of choice is propranolol [12].
For small laryngeal hemangiomas, observation and oral
application of systemic -adrenergic blockade is usually
sufficient. The first-line therapy includes propranolol
which is novel in the pediatric population.Within 6
weeks complete elimination of laryngeal hemangioma
was confirmed (endoscopically visible disease) [13].
Larger hemangiomas require treatment, and this can in-
clude surgical resection, corticosteroid injections, steroids,
ethanol injections, cryosurgery, radium or gold implants,
interferon treatment, laser surgery and surgical exit-
rpation [10,14].

Laryngeal hemangiomas often require urgent treatment
for life-threatening airway compromise. Multiple treat-

ment modalities have been proposed in the manage-
ment of airway hemangiomas. Until nowadays, debate
still exists on the best approach. Successful therapy and
treatment include intralesional steroids, laser interven-
tion endoscopic laser excision and life-saving surgical
resection.
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Case report

BILATERAL X-LINKED JUVENILE MACULAR RETINOSCHISIS - OBSERVATION AND

TREATMENT

BUJIATEPAJIHA JYBEHUJIHA MAKYJIAPHA PETUHOIIN3A: OBCEPBALIMJA U TPETMAH

Natasha Trpevska Shekerinov, Milena Golubovic and Emilija Gjosevska Dashtevska

"University Clinic for Eye Diseases, Faculty of Medicine, University "Ss Cyril and Methodius" Skopje,
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Abstract

We present a case report of a 33-year-old man with bi-
lateral juvenile foveomacular retinoschisis. The patient
came to the University Clinic for Eye Diseases in Skopje,
Department of Retinal Diseases and Vitreous Surgery
and complained of progressive vision loss in both eyes
over the last few years, but with a significant decline
in visual acuity on the left eye in the last year. After the
examinations, he was diagnosed with X-linked juveni-
le retinoschisis (XLJR). The finding of the left eye was
more pronounced, with established macular hole, and the
patient was surgically treated with pars plana vitrectomy.
The condition of the right eye is still being monitored.
The aim of this paper was to present the anatomical and
functional results of surgical treatment-vitrectomy with
peeling of the inner border membrane and gas tamponade
in foveal macular retinoschisis, as well as the impor-
tance of long-term observation in individuals with XLIJR.
By presenting this case, we want to draw attention to
this rare genetic disease, which leads to serious, signi-
ficant consequences for visual function.

Keywords: bilateral macular X-linked juvenile
retinoschisis (XLJR), genetic disorders, vitrectomy

AOdcTpakT

[Ipuka3 Ha ciydaj, Maxk Ha 33 TOA. BO3pacT co OmmaTe-
panHa jyBeHWIHa (oBeoMakynapHa peruHomm3a. [la-
IIUEHTOT Ce jaBW Ha YHHBep3uTeTckata KimHnkata 3a
ouHu Oosiectn Bo CKollje, Ha OJJIETIOT 3a PETHHA W
BUTpeaHa XUPYpIuja U ajie IMOJaTOK 332 MPOrPEeCHB-
HO HaMallyBame Ha BHJIOT, 000CTPaHO, BO TEPUO OJ
MOCJIEIHUTE HEKOJIKY TOAMHH, HO CO 3HAYMTENEH Maj
BO TOCJIe/THATA TOIMHA, Ha JIEBOTO OKO.

Ilo HanpaBeHuTe HCIeRyBama Oelle ImocTaBeHa Jujar-
Ho3a X-Bp3aHa jyBeHwHa perunommza (XLJR). Haomot

Correspondence to: Natasha T Shekerinov, University Eye Clinic-
Skopje, R. N. Macedonia; E-mail: n_trpevska@yahoo.com

Ha JIEBOTO OKO Oellre ToBeke M3pas3eH, co GopMHUpambe
Ha MakyJapHa OyNKa, HOpagd IITO MalHeHTOT Oerre
XHMPYPIUKH TpeTUpaH, Oere HampaBeHa Iapc IUIaHa
BUTpeKTOMHja. JIecHOTO OKO ce oOcepBupa.

Hen. [la ce mpukaxaT aHATOMCKHTE W (DYHKIIMOHAII-
HHUTE PE3yNITaTh OJi XMPYPIUKUOT TPEeTMaH BUTPEKTO-
MHja CO TIWIMHT Ha BHATpEIIHAaTa IpaHWYHa MeMOpaHa
W TaMITOHaJa cO rac Kaj (oBeasHa MakKyjapHa pPeTH-
HOIII3a, KaKO M 3HAYCHETO Ha IOJTOpOYHATa obcep-
Banyjata kaj uHauBuayuTe co XLJR.

[Ipeky npe3eHTaIMja Ha CIy4ajoT cakame W J1a TO Ha-
cOoYrMe BHHMAHHETO KOH OBa PETKO TE€HETCKO 3a0o-
JTyBame, KOe JI0BEAyBa J0 CepPHUO3HH, 3HAYUTEIHN KOH-
CEKBEHITH 110 BUIHATA QYHKIIH]A.

Kiuyuynn 300poBu: OwiatepaniHa MakyjdapHa X-
Bp3aHa jyBeHwiHa peruHomms3a (XLJR), renercku
3a00JTyBama, BATPEKTOMU]A.

Introduction

X-linked juvenile retinoschisis (XLJR) is an inherited
vitreoretinal dystrophy characterized by splitting of the
neurosensory retina in the area of the macula and on
the periphery of the retina.

The splitting may be in a different layer of the neuro-
sensory retina, in the nerve fiber layer or the inner ple-
xiform layer, the outer plexiform layer, or the outer
nuclear layer [1]. XJR is a rare genetic disease with an
incidence of 1/5000 to 1/25 000 [2].

It is a mutation in the XLRS1 gene located on the short
arm of the X chromosome (Xp22.2-p22.1) [2,3]. The gene
responsible for encoding the protein-retinoschisin is
crucial for the formation of a junction between cells in
the inner plexiform layer and synaptic connections
between bipolar cells and photoreceptors [2]. In fact,
the dysfunction of this protein due to mutation disrupts
the structural integrity of the retina, leading to the
formation of cysts and cystic cavities, which can deve-
lop in all layers of the retina [4]. Given that the disease
is X-linked, men are affected and women are carriers
[3]. After all, in mothers who carry the gene, her fema-
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le children can be 50% carriers, and her male children
have a 50% incidence of developing the disease.

Men with a gene mutation can not pass it on to their
sons, but their daughters will be carriers [4]. Although
rare, however, if both parents are affected, XLJR may
also occur in girls [4].

The disease is characterized by a slow course, reduced
visual acuity, and progressive scotomas in the visual field,
corresponding to areas of the affected retina. XLJR is
present at birth and the symptoms progress over time.
The onset of the disease is early, between 5-6 years,
and children have difficulty reading due to blurred vision
and are usually diagnosed on routine systematic examina-
tions, with a visual acuity between 20/200 and 20/50
[1,2]. Hyperopia and nystagmus are also common [3].
The diagnosis of XLJR is made by fundus examination
where splitting of the retinal layers can be seen, and by
additional examinations such as optical coherence to-
mography of the posterior segment of the eye (OCT),
ultrasound, computed perimeter, electroretinogram (ERG)
and visual evoked potentials (VEP).

The juvenile form of retinoschisis is a more severe form,
while the acquired form may remain asymptomatic.
Acquired form usually occurs between 50-70 years,
but can occur among younger people. It is equally
present in both males and females [3].

Fig.1 aj Tb
Photo fundus view of the right and left eye

Case report

A 33-year-old man came to the University Clinic for
Eye Diseases, Skopje, in September 2019, to the De-
partment of Retinal Diseases and Vitreous Surgery. He
complained of a progressive decrease in vision in both
eyes over a period of several years, but with a signi-
ficant decline in visual acuity in the left eye in the last
year. XLJR was initially diagnosed in a private ophthal-
mology practice, where he had been monitored until
then. The best-corrected visual acuity (BCVA), accor-
ding to Snellen's optotype, was 0.1 in the right eye and
0.05 in the left eye. Intraocular pressure was normal.
The patient denied other illnesses, did not use any
substances, or took long-term medication. The family
history for related eye diseases was negative.
Biomicroscopy of the anterior segment showed a nor-
mal finding, while on fundus examination (indirect
ophthalmoscopy) macular retinoschisis of both eyes was
seen, on the left with an incomplete macular hole, atro-
phy of the retinal pigment epithelium, and thickening
of the inner limiting membrane (Figure 1a and 1b).
OCT of the posterior segment showed cystic spaces in
the fovea, with a central macular thickness of 220 p on
the right eye and 674 on the left (Figure 2 and Figure 3).

Foveolar retinoschisis - radial cystic spaces on both sides, with macular hole formation in the left eye

Fig. 2. OCT on the right eye: central thickness (foveal thickness): 220 pm, September 16, 2019
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Fig. 4a. Ultrasound finding on the left eye, July 2019

Eye: Left Exam Date:

QM Aviso V:5.0.0 - 03 Dec 2019|
Gain=105dB Dyn=90dB Tgc=10dB|

wa0

Fig. 4b. Ultrasound finding of the left eye, postoperatively,
December 2019

The electroretinogram (ERG) showed abnormal scotoptic
and photoptic responses on both sides. In fact, a typi-
cal finding for XLIJR is the absence of b-wave and sub-
normal a-wave, i.e. negative ERG.

Taking into account all these diagnostic methods,
including ultrasound, the diagnosis of bilateral
juvenile foveal retinoschisis with incomplete macular
hole of the left eye was made (Figure 4a and 4b).
During the period of the conservative treatment and
monitoring, the visual acuity of the left eye
progressively decreased to 0.01 with clinical findings
of foveal cysts, thickening of the inner limiting
membrane, and formation of an incomplete macular
hole (Figure 3).

Oral acetazolamide did not improve visual acuity.

As indicated, surgical treatment was performed on the
left eye - pars plana vitrectomy (PPV) with peeling of
the inner limiting membrane (ILM peeling), and gas
tamponade.

We continued to monitor the right eye, where there
was a slight progression of the findings - enlargement
of the intraretinal cystic spaces and increased macular
thickness on OCT (Figure 5).

Postoperative results showed significant regression of
the left eye finding, with clinical and anatomical
improvement, reduction of foveal thickness, and
reduced retinal cysts, as seen on the control OCT
(Figure .5).

After surgery, visual acuity in the left eye was slightly
improved, to 0.05 without correction. At the last
check-up, 10 months postoperatively, visual acuity
was stable and was again 0.05 without correction.
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Discussion

X-linked retinoschisis (XLRS) is a disease with hete-
rogeneous clinical expression, with broad phenotypic
inter- and intrafamilial variability [4].

X-linked retinoschisis (XLRS, OMIM 312700) is one
of the causes of juvenile macular degeneration, which
occurs in men at an early age. It is characterized by sy-
mmetrical, bilateral macular involvement and usually
starts to occur in the first decade of life, with cases
occurring as early as three months [3,4]. The main
subjective symptom is vision loss with a significant
decrease in visual acuity from 20/60 to 20/120. Visual
acuity often worsens during the first and second de-
cade, but afterwards remains relatively stable until the
fifth or the sixth decade [5].

The typical clinical presentation of XLRS is splitting
of retinal layers, i.e. cystic spaces ordered in a stellar
pattern in the area of the macula, with involvement of
the peripheral retina. Isolated macular forms of juvenile
retinoschisis as our presented case are quite rare. App-
roximately half of cases have bilateral peripheral reti-
noschisis, most commonly in the infotemporal region
(Figure 3) [5].

As a result of these changes, strabismus, nystagmus,
axial hyperopia, color vision defects (red-green dyschro-
matopsia), and foveal ectopy may be present [5]. Possible
complications include vitreous hemorrhage, retinal de-
tachment, which is actually an indication for surgical
treatment-pars plana vitrectomy, or occurrence of neo-
vascular glaucoma [6].

Hass, in 1898, first described two brothers with typical
cystic maculopathy and peripheral choroidal atrophy
as "retinal and choroidal changes" [7]. At that time, the
diagnosis was based only on ophthalmoscopic exami-
nation, so the changes were described in the literature
under a wide range of names, according to different
clinical manifestations and etiologies.

Then in the 1960s, abnormal ERG findings were re-
ported in individuals with XLRS, where the b/a ratio
was abnormal in almost all cases (ERG b/a<l) [8].
Since then, ERG has become an important test in this
disease, with a typical finding in patients with XLRS,
which has been confirmed in our case.

ERG usually shows a selective decrease in dark am-
plitude adapted b with relative preservation of a-am-
plitude in affected men [9]. However, recent studies
have shown that the ERG response is much more va-
riable than previously thought [9]. Some individuals
with X-linked juvenile retinoschisis and confirmed patho-
genic variant of RS1 may show a normal ERG in which
the b-wave is still present [9].

Today, optical coherence tomography of the posterior
segment (OCT) and fundus autofluorescence (FAF)
are very important diagnostic methods for the XLJR,
with a pathognomonic finding (Figures 3 and 4) [9].

SD OCT as a non-invasive rapid method is an indica-
tion for screening and is an important imaging method,
which plays a key role in showing the degree of spli-
tting of the neurosensory retina and the size and volume
of cystic cavities, especially in the early stages. OCT
allows monitoring of macular retinoschisis, even when
fundoscopy in children or ERG can not be performed [10].
The authors in a study point out that OCT shows small
cysts in the peripoveolar region and larger cystic spaces
in the fovea in most school-age individuals with XLRS
[11]. Cystic spaces are less obvious after adolescence.
On the other hand, OCT findings in elderly patients
may be normal, due to the flattening of the cysts with
age, [11] or may be in different layers of the retina, in
the nerve fibers (NFL), ganglion cells (GCL), inner nuc-
lear (INL), outer plexiform (OPL), outer nuclear (ONL)
or the photoreceptor (PL) layer, and over time may form
a large central cavity that can progress to nonspecific
macular atrophy [11].

Variations in presentation, progression, clinical course,
stages, and different findings on SD OCT highlight the
variability of this genetic disease among members of
the same family, as well as between both eyes of the
same patient, as is shown in our presented case (Fi-
gures 3 and 4) [12].

The clinical manifestations of foveal lesions vary widely,
from radially furrowed (about 3%), microcystic lesions
(34%), honeycomb-like cysts (8%), or combinations
thereof (31%), to non-cystic changes, including pigmen-
tation, loss of the foveolar reflex (8%), or appearance
of atrophic lesions (8%) [13].

Recent studies have shown that the degree of retino-
schisis is greater in the inner nuclear and outer nuc-
lear-plexiform layers, in contrast to some previous his-
topathological studies which claimed that retinoschisis
occurs more in superficial retinal layers, such as the
inner limiting membrane and nerve fibers layer [13].
Some authors have suggested that this discrepancy may
be due to technical limitations of histopathological
studies [13].

XLJR can progress to retinal detachment in approxi-
mately 5%-22% of affected individuals. Meanwhile,
about 4% to 40% of people with X-linked juvenile
retinoschisis may have vitreous hemorrhage [13].
Studies show that young boys may experience vitreous
hemorrhage and/or retinal detachment (RD), with or
without neovascular glaucoma, which in differential
diagnosis may suggest Coats disease, while in school-
age boys may be manifested with poor vision, am-
blyopia or strabismus.

In elderly patients the disease may be present with re-
tinal pigmentation or maculopathy, and not all patients
show an electronegative ERG finding (b/a<1) [14].
The delayed onset of the b wave seen in a study by
Bowles et al. performed in 68 men with XLJR sugges-
ted that photoreceptor synapses or bipolar cell dysfunc-
tion increased with age [14].
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Fluorescein angiography, as a diagnostic procedure for
diseases of the posterior segment of the eye, has no
significant features in XLJR. The finding appears nor-
mal, especially in younger people, as in the case shown,
and in elderly patients atrophic changes in the retinal
pigment epithelium may occur. In contrast, fundus
autofluorescence is very important, and in XLIJR is
manifested by increased autofluorescence in the fovea,
which is a characteristic sign [9,10].

In 1997, identification of the RS1 gene (gene ID:
6247; OMIM: 312700) showed that XLRS was caused
by a mutation located in the p22 region of the short
arm of the X chromosome (localization: Xp22.2-p22.1,
GenBank AF014459) [9].

To date, it is the only known gene associated with XLRS,
encoding retinoschisin (RS1), which is primarily present
in photoreceptors and bipolar cells [5]. It is also involved
in cell adhesion and cell interactions on membrane
surfaces [15].

Retinoschisin has been shown to have: hidden leading
sequence (LS; 23 AA), domain RS1 (Rs1D; 39 AA),
highly conserved discoidin domain (major structural
feature of RS; 157 AA), and C-terminal segment (5 AA)
[5]. The domain of discoidin is essential for normal
anatomical and functional integrity of the retina, but
its deficiency causes splitting in different retinal layers
i.e. retinoschisis [5].

Previous research has shown that RS1 is synthesized
and secreted mainly by the inner segment of the
photoreceptors, which is identified in a healthy retina,
but it has later been shown to be present in other cells
in the outer retinal layers. This molecular mechanism
explains why retinoschisis can occur in different layers
of the retina [5,16].

According to the latest publications, using the OCT
method, retinoschisis is mainly detected in the INL
(inner nuclear layer, composed of Miiller and bipolar
cells) and in the PRL (plexiform retinal layer) [16].
The dysfunctional, defective RS1 accumulates in these
layers leading to cyst formation and splitting in retinal
layers [16]. In cases of nonspecific foveal atrophy,
electrophysiological and molecular genetic tests are
necessary to confirm the diagnosis [16].

To date, no satisfactory treatment is available to stop
the formation and progression of retinoschisis in
patients with confirmed XLRS [17].

Studies highlighting the importance of vitrectomy in
XLRS present patients with progressive retinoschisis,
i.e. with progressive decline in visual acuity, and fovea
involvement, or complications, and also emphasize the
effect of treatment, excellent anatomical outcomes,
and stabilization of visual acuity [17].

In our presented case it was confirmed that after the
performed surgical operation, PPV, the visual acuity
was stabilized and there was a significant regression of
the central thickness of the fovea.

The vitrectomy may be an effective and essential treat-
ment in patients with progressive XLJR retinoschisis
in order to prevent further vision loss and other serious
complications [18]. Some studies have shown that gi-
ven the benefits of the operative outcome, there is an
indication for treatment of the contralateral eye in or-
der to stabilize the condition [16,18].

Recently, a comparative study was presented compa-
ring vitrectomy as surgery versus observation in patients
with a progressive form of XLRS. Patients included in
the study had no retinal detachment or vitreous haemo-
rrhage, but had significantly reduced visual acuity
from progressive macular retinoschisis, or had peripheral
retinoschisis with a high risk of macular involvement.
The authors noted that vitrectomy may improve visual
acuity and reduce the risk of complications expected in
patients with progressive XLRS [18].

Ikeda et al. suggested that surgical treatment can im-
prove visual acuity only in the non-progressive form
of XLRS [19]. It means that early surgery, before
complications occur and before vision is compro-
mised, can result in a successful anatomical and func-
tional outcome [19].

Gene therapy is considered a potential treatment in the
near future. In people with confirmed mutations in
XLRS, genetic diagnosis may help ensure safe repro-
duction in in vitro fertilization.

While retinoschisis is expected to be found in an indi-
vidual with a positive family history of XLJR, making
a diagnosis in individuals without a known familial
genesis may be more difficult.

Differential diagnoses include Goldman-Favre syndrome,
acquired retinosis, retinitis pigmentosa, Morbus Stargardt,
Stickler syndrome, Wagner disease, cystoid macular edema,
macular dystrophies, and exudative retinal detachment [20].
When retinal changes are subtle, amblyopia may be
the primary diagnosis. Prevention of amblyopia and
observation to prevent secondary complications is of
particular importance in order to maintain the visual
acuity necessary for social functioning.

It is necessary to evaluate the male relatives and
children of the affected individuals in order to identify
them as early as possible for taking preventive measures.
If the pathogenic variant RS1 is known in the family,
molecular genetic testing can be performed to deter-
mine the nature of the inheritance and implications of
the genetic disorder for appropriate genetic counseling and
to assess the genetic risk and status of family members.

Conclusion

It is of particular importance to increase the awareness
of ophthalmologists for early detection of XLIJR.

There is a need for regular screening examinations of
children under 10 years of age by a pediatric ophthal-
mologist or retinal specialist, patient education and ca-
reful monitoring, which should enable early identifica-
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tion and treatment of any complications that may re-
sult in a significant vision loss.

Those affected by XLJR need support, observation,
genetic counseling, vocational rehabilitation assistance
and relevant social services assistance, i.e. to enable
these patients to function as optimally as possible in
the environment.

Conflict of interest statement. None declared.
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In memoriam

MMP

MPUMAPUYC J-P CTE®YE BOJAIIMEB
(1947-2021)

Ha 28 Anpun 2021 ronuHa 1o KpaTko 0olieayBame, BO
74 TogwHA OXN JKWBOTOT, TMOYHWHA TPUMApPUYC -
Credue bojanmes.

Ponen e na 26 centemBpu 1947 romuna Bo burona,
KaJie TO 3aBpIIlyBa OCHOBHOTO U CPEIHOTO 0Opa3OBaHMUeE.
Menumuacku (akynrer 3aBprmmi Bo CKomje Kaae € u
aKTHBEH wWieH Ha [[pBeHHOT KpCT.

Ce BpaboryBa Bo /[lymeBHarta OomHuna Bo Jlemup
Xwucap. Crnenmjanu3anyjaTa Mo HEBPOICHXHjaTpHja ja

3aBpinyBa Bo CKolje Impu ITO OWJI aBTOpP Ha MHOTY-
OpOjHU HAYYHU U CTPYIHU TPYIAOBH.

Jlexapckara mpakca ja mpoI0JDKyBa BO HEBPOIICHXH]ja-
TPUCKOTO oxJenenue Bo burona. Bo 2000 roauna ja
noOuBa THTynara mpuMmapuyc W med Ha HeBpodu-
3HOJIONIKHOT KaOMHET.

JoOutHuK e Ha 7-AmnpuiickaTa Harpaja 1o noBoj ,,JleHot
Ha 31pasjeto” Bo 2006 roauHa.

Hexonxy roauHm mo pen ApKu OecIUIaTHH XyKATHB-
HU TpefaBamka M TPUOWHH BO OCHOBHHTE M CpPEIHHU
yumnuinta Bo butona Ha tema ,,Bo OopbaTta mpotus
nporata“. Emen e ox ocHoBaumte Ha llentapor 3a
3aBUCHHIIM BO buTona, momarajku OecromTenHo, Ha
MHOTY MJIaZM JIyf'€ BO CIPaBYBame CO HAjTOJIEMOTO
,,3J10 Ha IeHEeNTHUIaTa .

ABTOp € Ha HEKOJKY KHUTH OI 00jacta Ha HEypOJo-
rujata W rncuxujarpujara: ,,IlapkuHcoHoBa Oomect™,
,Hllcuxonatuja® u ,IlcuxocomaTcku 3abomyBama‘.
OBa ce IpBU KHUTH BO Hallata 3eMja oIl oBaa 00JacT.
Bemie monmroromuineH, IIEHET W aKTUBCH WICH Ha
Hay4unoto npymitBo Bo burona.

Jl-p Xpucmo bojayues
Cneyujanucm no Cnopmcka meouyuna-bumona



YIIATCTBO 3A IPUJABA HA TPY 1 O COPABOTHULIUMTE HA MMII

"Maxkenonckn MenuuuHcku npersen” (MMII) e crpyyHo cnucanue Ha MaKeJOHCKOTO JIEKapcKo
APYILITBO, IPBEHCTBEHO HAMEHETO Ha JIEKApUTE Off OIIITA IMPAKTHUKA, CIEINjaJTUCTATE Off OAJCITHATE
MEMIUHCKY JUCHUIUIMHA ¥ UCTPaKyBauuTe BO 00J1acTa Ha 0a3WYHATE MEJUINHCKA U JPYI'H CPOJHH
HayKu.

CrniucaHueTo I'i UMa CJIeIHUBE PyOPUKY U KaTErOpuM Ha TPY/lOBU:

. W3BopHu TPpyROBH

CoomuryBama 3a KIMHUYKH 1 JITA00PATOPUCKH HCKYCTBA

IIpuka3n Ha cxy4yau

Opn npakTika 3a npakTHKa

Enykarusau cratnn

Bapuae (mucma on pepakuujata, OIIITECTBEHA XPOHMKA, IPUKA3M HAa KHUTU, W3BELUTAaW Off
KOHTPECH, CAMITIO3UYMH 1 IPYTH CTPYyYHH cooupu, pyopukara ,,Bo cekaBame,, i p).

AN A W=

N3BopHuTE TpymnoBU mMMaaT Oejie3d Ha HAYUYHU TPYAOBH, JOJeKa TPYAOBHUTE KAaTETOPU3UPAHU BO
pyopukute 2-5 uMaat Oejie3u Ha CTPYYHU TPYJOBH.

Bo MMII ce o6jaByBaaTt TpynoBu Ha wieHoBuTe Ha MJIJ] wiam Ha 4WieHOBM Ha APYrd CTPYYHH
30pYyKeHHja. ABTOPUTE CE€ OJrOBOPHM 3a NOYMTYBAHETO HAa €TUUYKHUTE Hauyesla IpU MEAUIUHCKUTE
UCTpaxKyBamwa, a N3HECEHUTE CTABOBU, U3BEICHU O]l aHAJM3aTa Ha COICTBEHUTE PE3yJiTaTH, HE ce
HY>KHO U cTaBoBU Ha Penakumjata na MMIT.

PenaknujaTta ru mcnpaka pakoONMCHTE Ha CTPY4YHa peleH3Wja; peleH3eHTor (ure) u Pemakimjara ja
onpefenyBaar Ae(UHUTHBHATA KaTeropusalyja Ha PaKONKMCOT KOj € IpudaTeH 3a NevyaTewme.
PepakiujaTa ro 3app:KyBa paBOTO paKOMUCUTE Jla TM eYaTu CIOPE]] pelleH3UPAaHUOT IPUOPUTET.
YnarcrBoTo 3a copaboTHuiute Ha MMII e Bo corjmacHoct co BaHkyBepckuTe mnpaBuiia 3a
n3eiHavYeHn Oapama 32 paKONUCUTE KOU ce MpaKkaaT 10 OMOMEIMIMHCKUATE CIUCaHMja.

1. TEKCT HA PAKOIILCOT

CuTe pakONKCHU Ce UCIPaKaaT BO eJIEKTPOHCKA (popMa Ha elleKTpoHcKaTa aapeca (e-mawmi) va MJIJI-
MMII, co gBOEH mpopen U HajMHOTY 28 pefoBH Ha CTpaHuua. TpyaoT ce MOAHECyBa Ha AHIVIMCKH
jasuk natunHudeH oHT Tumec Hew Poman ronemmna 12 u ancrpakT Ha MaKelOHCKHU ja3uk. JIeBo,
rope u goyy Tpeba fa ce ocTaBu clI00OOHA MapruHa Off HajMaJiky 3 cM, a fiecHO off 2,5 cM.. Peganor
OpoOj Ha CTpaHWIMTE CE MUIIYBa BO IECHUOT TOPEH aroJ.

Pakomucor Ha TpymoT Tpeba fa € Mpuapy>KeH CO MACMO Ha MPBUOT aBTOP, CO U3jaBa JeKa MCTHOT
TEKCT He € BeKe 00jaBeH WM MOAHeceH/mpudaTeH 3a NevaTewme BO APYTO CIUCAaHUE WU CTPy4YHA
ny6nuKanyja 1 co MOTBPAA JileKa pakKoMMUCOT € MperyiefjaH U ofoOpeH Off CUTe KOaBTOPH, OTHOCHO CO
IpHUAPY>KHA IeKJIapalyja 3a eBeHTyaleH KOH(IUKT Ha UHTEPECH CO HEKO] Off aBTOPUTE.

HacnoBrara crpana Tpeba a ©Ma: HAcJIOB Ha MaKeJOHCKM W aHTJIMCKYU, UMHUba W NPEe3NMHba Ha
aBTOpUTE, KaKO M WHCTUTYIMATE Ha KOW UM TpHIaraaT, AMUEbaTa Ha aBTOPUTE W HACIOBOT Ha
yCcTaHOBaTa ce MOBP3yBaaT CO aparncKy OpOjKU; aBTOP 3a KOPECIOHJCNHja CO CHTE JleTanu (Tell. e-
Mami); KaTeropuja Ha TPYHOT; KPaTOK HACIOB (0 65 KapaKTepH 3aeTHO CO MPa3HHOT MPOCTOD);
Kako ¥ mH(pOpMaIHja 3a MPUOHECOT 3a TPYAOT HAa ceKOj KoaBTop (Wjeja, Au3ajH, coOMpame Ha
MOJATOIM, CTATUCTHCTUIKA 00paboTKa, MUAIITYBamke Ha TPYAOT).

HacnoBoT Tpeba KOHIIM3HO J1a ja u3pa3u cofpKuHaTa Ha TpyaoT. Ce mpenopauyBa jja ce n30eruyBa
ynorpe6a Ha KpaTeHKH BO HACIOBOT.

M3BopHATE TPYAOBH U COONMITYBAKATA FO UMAAT CIEAHUOB (pOpMalIeH pefocye/l: HacllOBHA CTpaHa,
M3BaJIOK HA MaKeIOHCKY ja3uK (BOBEN, METOMIN, PE3yJITATH, 3aKJIyUOK) CO KIIyJYHH 300pOBH, H3BAJJOK
Ha MaKe[[OHCKU ja3UWK CO KIIy4YHU 300pOBH, BOBEJ], MaTepujall ¥ METOAM, pPe3yJTaTH, JUCKycUja U



3aKJy4OLH, JJUTEepaTypa 1 Npuiao3u (Tabenu, rpacui U CIUKU) U JETESHIN 3a NMPUIO3UTE BO efleH

caja.

Ipuka3ute Ha caydam Tpeba fa cogpxkaT BOBeJ|, [ACTaJCH MPHKa3 Ha CIIy4ajoT, AHUCKYCHja CO
3aKJIYYOK W JIUTEpaTypa co MPUIO3H.

MN3BagoKoT HAa MaKeTOHCKH ja3uk Tpeba fa coipku HajMHOTY 250 300pOBU U Jla Oujie CTPYKTYypHUpaH
CO cUTe OWTHU YMHUTEM W3HECEH! BO TPYAOT: BOBEJ CO IEJTa HA TPYAOT, METOAOT, pe3yaraTu (co
HYMEPHUYKHM TOIaTOLM) U 3aKJIy4oIl. 3aeHO CO M3BAJOKOT, Tpeba fa ce JocTaBaT ! 0 5 KIIy4HH,
UHJIEKCHU 300pOBH.

N3BagoKoT HA aHIVIMCKH ja3MK MOpa J1a € CO COAp>KMHA UJIEHTHUYHA CO COfpXKMHATa Ha U3BAIOKOT Ha
MakeloHCKH ja3uk. Kiyunure 360poBu Tpeba fa ce Bo corsacHocT co MeCX (Mepuman Cubjent
Xeanuarc) nuctata Ha Mamen Menuyc.

BoBenor Tpeba fa mpeTcraByBa KpaTOK M jaceH NMPHUKA3 Ha MCOUTYBAHMOT MPOOJIEM M LEJIUTE Ha
UCTPaXkKyBamkEeTO, CO HaBEe[lyBamhe Ha €TUYKMOT KOMUTET OJHOCHO MHCTHUTYLHMjaTa Koja ro ofo0opuiia
UCTIUTYBakeTO (KIMHUYKA CTyAdja Koja ce paboTh crmopej NpUHIOUNUTE Ha XeJICHHIIKATa
lleKJIapanyja 3a MaqueHTuTe ¥ HUBHUTE MpaBa).

Metopute Tpe6a 1a GMAAaT TOYHO HAa3HAYEHHW, 32 Jla CE OBO3MOXH NOBTOPYBaHmE Ha NMPHUKAKAHOTO
ucrpaxyBame. OcoOeHO € BaXHO Ja ce Mpenu3npaaT KpHUTEPUyMHUTE 3a ceJleKiuja Ha
OIICEPBUPAHUTE Cliydau, BOBEJJCHUTE MOI[I/Iq)I/IKaIII/II/I Ha BeKe TMO3HaTUTe METOAHU, KaKO Hu
ufieHTu(uKanyja Ha YHOTpeOeHUTE JIEKOBH CIOpE]l T€HEPUYHOTO HME, JJO3UTe U HAYMHOT Ha
aJIMUHNCTpalyja.

Pe3yaraTure Tpeba ma ce mMpuUKaxkaT jacHO, MO JIOTUUYeH pepnocien. Pesynarature ce u3HecyBaaT BO
cranpapgaute CU epmuaumu. Bo Tekcror Tpeba fa ce Ha3HayM ONTHMMATHOTO MECTO Kajie Ke ce
BMETHAT TabelnuTe U WIyCTpalnuTe, 3a a ce N30eTHe HEMOTPeOHOTO NMOBTOPYBalkhe HA U3HECEHUTE
nmoplaToly. 3HauajHOCTa Ha pe3ysTaTuTe Tpeba Jla ce 00paboTH CTaTHUCTUUYKH, CO JIeTaJeH OMKC Ha
ynoTpeOeHUTe CTAaTUCTUYKKM METOMIM Ha KPajoT Ha JIETIOT MeitioOuU.

Hunckycujara Tpeba N[a T'M KWCTaKHE HMIUIMKAUUUTE Off JIOOMEHUTE PE3YJITaTH, CIOPENEHH CO
MOCTOJHUTE CO3HAHUja 3a NCIUTYBAaHUOT MPOOIIEM.

3akayyonure Tpebda ga He 6upat nogoiaru of 150 360poBH.
2. IIPH/IO3H

Kaxko npunor-gokymeHTanuja Ha TpyJOBUTE NMPEAJIOKEHN 32 NeYaTeHhe, MOXKE Jja ce JocTaBaarT A0 S5
npwiora (Tabenu, (OUrypu,/CIIMKY - WITYCTPAIHH).

TaGennTe ce mocTaByBaaT Ha KpajoT Ha TPyAOT Bo ucTHOT ajn. Cekoja Tabema Tpeba Ja mMa CBOj
HACJIOB U pefieH Opoj KOj ja MOBp3yBa CO TEKCTOT. XOPU3OHTAIHNA U BEPTUKAIHA JIMHAY Ha TabeaTa
HEe ce J03BOJICHN; O3HAKHWTE Ha KOJIIOHUTE BO TabejaTa ce MUIITyBaaT CKPAaTeHO WU CO CHMOOII, a
HUBHOTO 00jacHyBam€ ce MHIIyBa Ha THOTO Ha TabesaTa, BO BUJI Ha JIETEHIA.

WnycrpanunTe ce IOCTaByBaaT coO pefieH OpPOj KaKO CIWKa BO IPHO-0ejia TEeXHUKA, a CeKoja CIMKa
Tpeba fla e MpuapysKeHa co jereHa (Oomuc).

Mukpogororpacgunre Moxe fa cogpxkKaTt OoceOHN O3HAKU BO BUJI HA CTpeaKU win cumobonn. [Tokpaj
OTIMCOT Ha CIIMKaTa, MOpa fla ce HaBeJle U 3rOJIEMYBalkEeTO U BUAOT Ha OOEHETO Ha MpenapaToT (ako
TOa BeKe He € HallPaBeHO BO CEKIMjaTa Mailiepujan u meiioou).



Cure o3Haku Ha cororpacuuTe Mopa fa OMAAT MAOBOJHO TOJEMH, 3a Jla MOXKE jacHO jja ce
pacmo3HaaT W TO CMallyBalkeTO BO TeYaTHUIIATA, NMPU HUBHOTO BKJIyUyBare BO NevYaTEeHATa
CTpaHMIla Ha CIIMCAHUETO.

3. JIUTEPATYPA

LuTupanara nutepaTtypa ce nuiIyBa Ha KpajoT Ha TPYAOT MO 3aKJIyUOILUTE, CO PEIHA OPOEBU CIIOPEN
penocaenoT Ha N0jaByBalkeTO HA IUTATOT HA TEKCTOT Ha TPYAOT CTaBEHM BO CPEIHM 3arpaju u 0e3
pocTop Mefy HUB (aKO ce MOCIel0BaTEN A Tpeba 1a ce MOBP3aHy cO IPTHUKa, Ha np. 113-6K).
JIurepaTtypara ce qUTHpa Ha CIETHUOB HAUMH (KpAaTEeHKUTE 32 HACIIOBUTE Ha CIHMCaHWjaTa Tpeba nia
ce criopep nucrara npudarenu Bo Mugen Menuiyc):

a) cidawuja 60 cuucanue (ce HaBeyBaaT CUTE aBTOPH, aKO ' UMa JI0 4 WM IOMAJIKy; aKO TH UMa
noBeke off 4 ce HaBelyBaaT NMpBUTE 3 aBTOpW W ce jopaBa: u cop.) Hernmma JIT Meagomc AT,
Po6ucon JIJI eiti an. Cenonp HeomnacMc adpTep amyTe JSMIXO0JIacTHIl JieykeMua UH uxuiaaxoof. H
Enra J Men 1991; 325:1330-6.

0) 3aeOHu4Ku asiiop

I'MBUO (MaTepaucuuminHaps rpoym (op HaHIep nape eBajlyaTnoH). PeqynuHr fuarHocTui fesas
uH Opeact nanuep. [loccubne Txepaneyrun ummmnaTuonc. Llanuep 1986; 58: 1756-61.

B) Oe3 asiuop - anoHUMHO. Bpeact cupeeHuHr: Hew eBujieHle. (Eouitiopuana Jlanyeiu 1984; u :1217-
8).

r) llozaaesje 60 KHUzZa uau monozpaduja

HWeuncrenn JI, Cwapt3 MH. Ilarxorenun mnponeptuec od WHBAagUHT MumpoopraHucmc. Bo:
Cogeman HA Jp, Comeman WA, Exa. IlarxoreHui; mnXscuoJiors: MelxaHucMc ody pAmceace.
[Mxunapennxua; b b Caynuepc, 1974: 457-72.

IIpBuTte oTnevyaTony Ha TPYAOBUTE UM ce ITpaKaaT Ha aBTOPUTE 3a KOPEKIIUja: aBTOPUTE Ce JOILKHU
KOPUTHPAHMOT OTIIEYATOK fia U ro BpaTat Ha Pegakuujara Ha MMII Bo pok of 2 neHa.

Anpecara na Pepaknujarta
awme I'pyes 6p. 3
I'pancku sup 6mox U,
1000 Ckorje,

Ten.: ++ 389 02 3162 577

Enexktponcka anpeca (E-mann): Mag2KyHeT. oM. MK

N3BectyBame 3a uneHoBute Ha ML

CuTe IITO cakaaT M HATaAMy Ja ro 100MBAaaT CIHCAHMETO Tpeda /1a ja UMaaT yIUIATeHO WIeHAPHHATA
3a 2019 rogmna Bo BucuHa ox 600 nenapu m 3a Toa na ja mHpOpMHpaaT CTPyYHATa CJIYy:K0a Ha
Makeg0HCKO JIeKapCKO APYIITBO, MHCMEHO HJIN NpeKy TeaedoH.

Jerasnu nHdopmanuu Moxere 1a 1oouere Ha Tejedonor Ha Jpymreoro 02 3 162 557.
N3BecTyBame 3a penensenture 3a MMII
Bo ckaax co npaBuiaHukoT Ha YKHUM penenzeHTUuTe IITO HABPEMEHO M OArOBOPHO Ke ja oxpadorat

peuensujata ke aodujatr 0.4 Goga kom ce coOupaar 3a yHanpeayBame BO aKaJeMCKUTe 3Bamba.
BonoBuTe MoKaT 1a ce 100UjaT U peTporpagHo npexky modapysame Bo MJI/I - 3162 557.
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