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ETHICAL AND LEGAL ISSUES IN TELEMEDICINE APPLICATIONS: A COMPREHENSIVE

REVIEW

ETUYKU W [PABHU IHIPAIIAIKA BO TEJIEMEJIUIUHCKUTE AIIVIMKALIUM:

CEOINIPATEH NPEIJVIE]

Nafiye Ebru Terzi

Family medicine specialist, Kucukcekmece ASM, Istanbul, Turkey

Abstract

Introduction. Telemedicine has rapidly evolved into a
core component of modern healthcare delivery, expan-
ding access and continuity of care, particularly during
the COVID-19 pandemic. However, its accelerated adop-
tion has raised ethical and legal concerns regarding pa-
tient autonomy, data security, consent, and professional
responsibility.

Aim. This review examines the ethical and legal dimen-
sions of telemedicine, emphasizing autonomy, benefi-
cence, non-maleficence, justice, confidentiality, and
liability. It focuses on current frameworks in Turkey
and the European Union, including the Regulation on
the Provision of Remote Health Services (2022) and
the Law on the Protection of Personal Data (KVKK
No. 6698).

Methods. A narrative review was conducted using
PubMed, Scopus, and legal databases, along with WHO,
WMA, and national policy documents. Ethical and le-
gal themes were analyzed in relation to real-world te-
lemedicine practice.

Results. Telemedicine adheres to the same ethical stan-
dards as conventional care but requires new safeguards
for virtual contexts. Core challenges include ensuring
valid informed consent, protecting confidentiality in
digital systems, clarifying professional boundaries, and
addressing disparities in access. Legally, telemedicine
faces gaps in defining cross-border jurisdiction, liabi-
lity sharing, and evidentiary standards for digital records.
Conclusion. Telemedicine can transform healthcare
accessibility and efficiency if accompanied by strong
ethical oversight and legal harmonization. Clear insti-
tutional protocols, secure data management, and pa-
tient-centered design are essential to uphold trust and
professional integrity in digital medicine.

Keywords: telemedicine, ethics, law, data protection,
informed consent, malpractice, privacy, Turkey
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AncTpakT

Bosen. Tenemenuuuuara Op30 ce pasBH BO KiIydHa
KOMIIOHEHTa Ha COBPEMEHOTO 3JIPaBCTBO, OBO3MOXKY-
BajKM TMOTOJIEM HPUCTal M KOHTHHYHTET Ha TPIDKATa,
ocobeHO 3a Bpeme Ha maHnemujara co COVID-19.
Cenak, Hej3uHaTa 3a0p3aHa MpUMEHAa OTBOPHU OpOjHU
STHYKN U TPaBHU Mpallama IIOBP3aHH CO aBTOHOMH-
jaTta Ha MalMeHToT, 6e30eMHoCcTa Ha IMoJaTonuTe, HHMOop-
MHpaHaTa COTJIaCHOCT U IMpOo(heCHOHAIHATA OJITOBOPHOCT.
HeJs. OBoj mpersien I'M aHaIU3Upa €TUUKUTE U MIPaB-
HUTE NUMCH3WM Ha TEIEMEIWIMHATA, CO aKIEHT Ha
NPUHIMIINTE Ha aBTOHOMUja, JOOPOTBOPHOCT, HEHaHe-
CyBame IITeTa, MPaBUYHOCT, JOBEPIMBOCT U OATOBOP-
HOCT. DOKYCOT € CTaBeH Ha aKTyeJIHHUTE PEryIaTOpHU
pamku Bo Typuuja u EBpornckara YHHja, BKIydyBajKu
ro Ilpasunnuxkom 3a obe36edysarve Ha 30paABCMEEHU
yeayeu na oanewuna (2022) u 3axonom 3a 3awmuma
Ha auunume nooamoyu (KVKK op. 6698).

Metoan. CripoBeseH € HapaTHBEH IIperjie]l KOpHUC-
Tejkn i 0asute PubMed, Scopus u mpaBHHM U3BOpH,
kako u gqokymentu Ha C30, CMA u HanmoHAIIHU TIO-
AuTHKH. ETHYKNTE M NpaBHUTE TEMHU Ce aHAJIM3UPaHH
BO KOHTEKCT Ha NpaKTHYHATa NMpUMEHa Ha TeJeMeu-
pHaTa.

PesynraTu. TenemenunuHara ce 3aCHOBa Ha UCTUTE
€TUYKU CTaHJIap/IM KaKo U TPaJMIHOHAIHATA 3/IPABCT-
BeHa Tpwka, HO 0apa HOBM MEXaHW3MH 3a HHBHA
npUMeHa BO BUpTyenHa cpexuHa. KiyuHure mnpeams-
BUIIM BKJIydyBaaT o0e30eqyBame BaIUAHA WH(OPMU-
paHa COrIacHOCT, 3alliITUTa Ha JOBEPIMBOCTA BO TUTH-
TAJTHUTE CHCTEMH, jaCHO Je(HHHUPAhe Ha IPOQeCcHoHa-
HUTE TPAaHUIM U HaJMUHYBabe Ha HECAHAKBHOT MPHUC-
Tarn 70 TexHosoruja. [IpaBHo, TenemMeauIHaTa CE CO-
O4YyBa CO MPa3HUHHU BO JIe(PUHUPAHETO HA MpPEKyTrpa-
HUYHATA HAIJIGKHOCT, pacrpezendara Ha 0OroBOPHOC-
Ta W JJOKa3HaTa BPEAHOCT Ha eJIEKTPOHCKUTE 3aIUCH.
3akayuok. TenemenuuuHata MOXKe CYIITHHCKA 1a ja
TpaHchopMHupa JOCTAIMHOCTa U e(hUKACHOCTA Ha 37paB-
CTBEHaTa 3allTHTA, TOKOJIKY OHJie PUIPYkKEeHa CO CH-
JICH €TUYKH HaJ30p U yCOTjlaceHa IpaBHA pamka. Jac-
HUTE WHCTUTYLHOHAIHHU HPOTOKOIH, 0e30eAHOTO yII-
paByBame CO MONATOIM M AW33jHOT OPHUEHTHUpPAH KOH
MAlMeHTOT Ce HEONXOIHH 3a 3a4yByBame Ha JIOBEp-



128

Telemedicine

Oara ¥ NpoQecuOHATHUOT UHTETPUTET BO TUTUTAIHA-
Ta MEJUIIMHA.

Kayunu 300poBu: TeneMeIuIHA, €THKA, TIPaBo,
3aIITHTA Ha MTOJATOIH, HH(OPMHUPAHA COTIACHOCT,
MaJIpaKTHC, IPUBATHOCT, TypIiuja

Introduction

Telemedicine, the remote delivery of healthcare using
information and communication technologies, has trans-
formed the traditional physician-patient interaction. It
bridges geographical barriers, reduces waiting times,
and allows for remote diagnosis, monitoring, and con-
sultation. However, the rapid digitalization of health-
care introduces ethical and legal dilemmas concerning
professional responsibility, patient autonomy, and data
security. International organizations such as the World
Medical Association (WMA) and the World Health
Organization (WHO) emphasize that telemedicine must
follow the same ethical principles as traditional medi-
cine [1,2].

In Turkey, the Regulation on the Provision of Remote
Health Services (published in the Official Gazette on
10 February 2022, No. 31746) formally established the
legal framework for telemedicine. Nonetheless, ques-
tions remain regarding informed consent, malpractice
liability, and compliance with the Personal Data
Protection Law (KVKK No. 6698) [3].

Ethical Dimensions of Telemedicine
Physician-Patient Relationship

The physician-patient relationship is the ethical cor-
nerstone of medical practice. In telemedicine, physical
distance can weaken empathy and clinical judgment.
The WMA states that teleconsultations must be clini-
cally appropriate and should not replace in-person
visits when a physical examination is required [1,4].
Physicians must ensure continuity of care, transparen-
cy about limitations, and readiness to refer patients for
face-to-face evaluation when necessary.

Informed Consent

Informed consent in telemedicine must include details
about the nature of the remote service, possible risks
(technical failures, data breaches, miscommunication),
and data-handling procedures. Consent should be ex-
plicit, voluntary, and documented prior to the session.
Ethical practice requires that patients understand the
constraints of virtual interaction and have the right to
refuse telemedicine without compromising access to
in-person care [5,6].

Privacy and Data Confidentiality

Health data are classified as special categories of per-
sonal data under both the EU General Data Protection
Regulation (GDPR) and Turkey’s KVKK. Physicians
and healthcare institutions are responsible for ensuring
confidentiality through encryption, secure transmission,
restricted access, and data minimization principles [7].
Any data processor (e.g., software provider) must sign
a data-processing agreement defining roles, responsi-
bilities, and retention periods [8].

Digital Divide and Equity

Although telemedicine increases access to healthcare
for remote or disabled populations, it may exacerbate
inequities for individuals lacking digital literacy or
reliable internet access. Ethical justice requires the
design of inclusive systems that provide alternative
channels, such as telephone consultations, for under-
served populations [9].

Professional Boundaries and Documentation

Telemedicine introduces new communication modes
(chat, email, mobile apps), challenging traditional pro-
fessional boundaries. Physicians should establish clear
communication policies and maintain comprehensive,
time-stamped records of all interactions, as incomplete
documentation can increase malpractice risk [10].

Artificial Intelligence and Decision Support

Al-based triage or diagnostic systems are increasingly
integrated into telehealth platforms. However, algo-
rithmic decision-making must remain assistive, not
determinative. Physicians retain ultimate responsibility
for clinical decisions. Bias, explainability, and accoun-
tability of Al systems are major ethical concerns [11].

Legal Framework
National Regulations

The Turkish Regulation on the Provision of Remote
Health Services (2022) defines who may provide tele-
medicine, under which technological infrastructure,
and how patient identification, prescription, referral,
and emergency management must be handled [3]. The
regulation requires institutions to record all telecon-
sultations and to comply with relevant data-protection
laws.

Data Protection and Cybersecurity

According to KVKK and the Regulation on the
Processing and Protection of Personal Health Data,
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healthcare providers must:
e Process only necessary data for specific, lawful pur-
poses,
Obtain explicit consent, unless an exception applies,
e Implement technical and administrative security
measures,
e Define retention and destruction policies,
e Conduct regular compliance audits [7,8].
Violations of data-protection rules can result in admi-
nistrative fines and criminal liability.

Cross-Border Services

Telemedicine across borders raises issues of medical
licensure, jurisdiction, and data transfer. Under inter-
national law, practitioners are typically bound by the

regulations of the country where the patient is located.

Table 1. Common Ethical-Legal Scenarios in Practice

Hence, institutions must verify cross-border complian-
ce and ensure that personal data transferred abroad meet
adequate protection standards [12].

Malpractice and Professional Liability

Legal liability in telemedicine follows the same prin-
ciples as conventional care. Physicians may be held
responsible for negligence, misdiagnosis, or delayed
treatment resulting from technical or procedural errors.
Courts evaluate whether the standard of care was
maintained, considering the available technology and
established protocols [13,14]. Proper documentation
and adherence to clinical guidelines are key defenses
against malpractice claims.

Common Ethical-Legal Scenarios in Practice

Scenario

Potential Risk

Recommended Mitigation

Patient identity not verified
Consultation in non-private setting
Low video/audio quality

Cloud storage without agreement
Incomplete documentation

Misdiagnosis

Legal indefensibility

Wrong-person consultation
Breach of confidentiality

Unauthorized data access

Two-factor ID verification [3]

Confirm environment privacy before session [6]
Define threshold for in-person referral [4]
Data-processing contract and encryption [8]
Timestamped electronic records [10]

Compliance and Risk Management Recommendations

e Ethical Oversight: Implement institutional ethics
committees for telehealth policies.

e Legal Compliance: Align procedures with the
2022 Telemedicine Regulation, KVKK, and GDPR.

e Consent Protocols: Use standardized informed
consent forms with clear explanations of risks and
data handling.

o Technical Safeguards: Adopt end-to-end encryp-
tion, secure servers, and routine security audits.

e Education: Train healthcare professionals in digital
ethics, privacy law, and telecommunication etiquette.

e Audit and Quality Control: Establish periodic
reviews of consultation records, Al tools, and com-
pliance documentation.

e Accessibility: Provide alternative methods for di-
gitally disadvantaged populations.

Discussion

The ethical and legal implications of telemedicine rep-
resent a rapidly evolving area at the intersection of
healthcare, technology, and law. As telemedicine be-
comes increasingly integrated into mainstream health
systems, it is vital to ensure that innovation does not
outpace cthical reasoning or legal safeguards. The
ethical foundation of telemedicine remains grounded
in the four classical principles of biomedical ethics:
beneficence, non-maleficence, autonomy, and jus-
tice. Yet, their interpretation and application in virtual

environments introduce new complexities that demand
nuanced understanding and continuous evaluation.
Beneficence and Non-maleficence in telemedicine are
challenged by the absence of direct physical examina-
tion and potential limitations of virtual assessments.
While telemedicine enhances access and efficiency, it
may also increase the risk of misdiagnosis due to poor
video quality, incomplete data, or technological mal-
function. Ethical beneficence therefore requires that
telemedicine be used only when it truly benefits the
patient and does not compromise diagnostic accuracy
or safety. Physicians must remain vigilant in eva-
luating when a case is appropriate for remote mana-
gement and when in-person evaluation is indispensable.
Autonomy in telemedicine must be reinforced through
transparent communication and valid informed con-
sent. Patients need to understand the scope, limita-
tions, and potential risks of remote consultation, inclu-
ding privacy concerns, technical constraints, and data
usage. The ethical obligation to respect patient auto-
nomy extends to ensuring their right to withdraw con-
sent, request face-to-face care, and control how their
personal data are processed. However, the digital
divide-differences in technological literacy, access to
internet, or socioeconomic barriers-can limit true auto-
nomy by constraining choice. Addressing these ine-
quities is essential to uphold ethical fairness.

Justice, the principle of fairness and equal access, is
particularly significant in telemedicine. While digital
health technologies can democratize healthcare by
reaching rural, disabled, or underserved populations,
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they can also deepen disparities if not accompanied by
infrastructural and educational support. Governments
and institutions should develop inclusive telehealth po-
licies that promote accessibility, subsidize necessary
equipment, and provide multilingual or disability-adapted
interfaces. Ethical justice in telemedicine requires pro-
active efforts to prevent exclusion of vulnerable groups.
From a legal perspective, telemedicine introduces both
opportunities and uncertainties. National frameworks
such as Turkey’s Regulation on the Provision of Remote
Health Services (2022) and the Law on the Protection
of Personal Data (KVKK No. 6698) provide essential
foundations for licensure, service authorization, and
data protection. Yet, these laws must continue to evolve
to reflect the realities of cross-border consultations,
Al-assisted diagnostics, and the integration of third-
party software providers. Key unresolved questions
include the definition of jurisdiction when physician
and patient are in different countries, the legal validity
and evidentiary weight of electronic health records,
and the allocation of liability among healthcare pro-
viders, institutions, and technology vendors when tec-
hnical failures occur.

Furthermore, malpractice liability in telemedicine
remains an underexplored area. Courts must determine
whether the standard of care should mirror traditional
in-person medicine or be adjusted for telehealth’s in-
herent constraints. The absence of clear jurisprudence
creates uncertainty for practitioners, potentially disco-
uraging telemedicine adoption. A harmonized interna-
tional legal framework, potentially guided by the WHO
and EU recommendations, could mitigate such ambi-
guities and facilitate safe cross-border practice.

Data protection and cybersecurity are also central to
maintaining public trust. Health data represent one of
the most sensitive forms of personal information, and
breaches can have profound ethical, legal, and reputa-
tional consequences. Compliance with KVKK, GDPR,
and institutional cybersecurity standards must not be
treated as mere formalities but as ongoing ethical co-
mmitments. Healthcare organizations should implement
strong encryption, secure authentication, and transpa-
rent data governance structures, along with regular
staff training and audits.

Another important dimension involves the integration
of artificial intelligence (AI) into telemedicine plat-
forms. Al can enhance diagnostic precision and resource
allocation, yet it raises ethical concerns about algorith-
mic bias, explainability, and accountability. Ensuring that
Al functions as a decision-support rather than a deci-
sion-making tool preserves the physician’s moral and
legal responsibility while safeguarding patient welfare.
Ultimately, the long-term sustainability of telemedici-
ne depends on education, interdisciplinary collabo-
ration, and adaptive policy-making. Physicians must
receive continuous training in digital ethics, data pro-
tection, and communication in virtual settings. Legal

experts, engineers, and ethicists should collaborate to
design systems that are not only compliant but also
ethically transparent and user-centered. Policymakers
should anticipate technological evolution by creating
flexible regulations that can adapt without compromi-
sing core ethical standards.

In conclusion, telemedicine offers a transformative
pathway for global healthcare accessibility and effi-
ciency. Yet, without a robust ethical and legal founda-
tion, its benefits risk being undermined by mistrust,
inequality, and misuse. The future of telemedicine must
therefore rest on integrity, transparency, accounta-
bility, and respect for human dignity, principles that
transcend technology and remain central to the art of
medicine itself.

Conclusion

Telemedicine has progressed from an experimental
adjunct to a fundamental pillar of contemporary health-
care. Its capacity to bridge geographical barriers, opti-
mize resource utilization, and empower patients to
actively participate in their care represents a profound
transformation of the medical landscape. Yet this
transformation also imposes new responsibilities on
healthcare professionals, institutions, and regulators.
As medicine increasingly intersects with technology,
ethical reflection and legal preparedness must evolve
in parallel to innovation.

The future success of telemedicine depends on main-
taining the delicate balance between innovation and
integrity. Ethical vigilance is essential to ensure that
convenience and efficiency do not overshadow patient
welfare or professional accountability. Physicians must
remain committed to the classical principles of benefi-
cence, non-maleficence, autonomy, and justice, trans-
lating them into digital practice through transparent
communication, responsible data use, and continuous
patient engagement. Informed consent should not be
reduced to a formality but serve as an interactive pro-
cess that reinforces patient understanding and autono-
my in the virtual setting.

From a legal perspective, the establishment of compre-
hensive and harmonized regulatory frameworks, both
nationally and internationally, is critical. Telemedicine
operates across borders, making cooperation among
jurisdictions inevitable. Laws must clearly define pro-
vider licensure, cross-border liability, and standards
for electronic documentation and cybersecurity. Health
authorities should develop certification mechanisms
for telehealth platforms to guarantee technical reliabi-
lity, data protection, and ethical compliance.
Institutional support also plays a decisive role. Hospi-
tals and health ministries should invest in secure di-
gital infrastructures, training programs on telemedical
ethics and privacy, and interdisciplinary committees
capable of auditing and improving telehealth services.
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Continuous professional development, coupled with
public awareness campaigns, can strengthen trust bet-
ween patients and providers. Moreover, equitable access
must remain a policy priority; telemedicine should na-
rrow, not widen, existing disparities in healthcare access.
Ultimately, telemedicine is not merely a technological
innovation but a redefinition of the physician—patient
relationship. Its success will be measured not only by
speed and efficiency but by its ability to preserve com-
passion, confidentiality, and professional integrity in
an increasingly digital world. The long-term vision
should be to integrate telemedicine seamlessly into
healthcare systems as an ethically governed, legally
secure, and patient-centered modality of care. Through
transparent governance, continuous education, and ad-
herence to shared human values, telemedicine can
fulfill its promise as a safe, equitable, and transforma-
tive force in global health.
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EVALUATION OF HEALTH-RELATED QUALITY OF LIFE USING ST GEORGE’S
RESPIRATORY QUESTIONNAIRE BEFORE AND AFTER PULMONARY REHABILITATION
IN PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE: A PROSPECTIVE
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EBAJIYALIMJA HA KBAJIMTETOT HA KUBOT ITIOBP3AH CO 3/IPABJETO CO KOPUCTEIBE
HA PECIIMPATOPHHUOT IPAIIAJIHUK HA ,,CB. I'OPI'H,, IPEJ U 11O IIYJIMOHAJIHA
PEXABUWJINTALMNJA KAJ MTAHUEHTU CO XPOHUYHA OIICTPYKTUBHA BEJOJPOBHA

BOJIECT: IPOCIHEKTUBHA CTYINJA
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University Clinic for Pulmology and Allergology-Skopje, Faculty of Medicine, Ss. Cyril and Methodius
University in Skopje, Skopje, Republic of North Macedonia

Abstract

Introduction. Chronic obstructive pulmonary disease
(COPD) significantly impairs health-related quality of
life (HRQoL). Pulmonary rehabilitation (PR) is a cor-
nerstone intervention shown to improve clinical and
functional outcomes.

Aim. To evaluate changes in HRQoL using the St
George’s Respiratory Questionnaire (SGRQ) before
and after a standardized 4-week PR program in COPD
patients.

Methods. A prospective observational study was con-
ducted involving 32 patients with moderate to severe
COPD (GOLD stage 1I-1V). Participants underwent a
four-week PR program and completed the SGRQ at
baseline and post-intervention. Statistical analysis
assessed pre/post changes.

Results. The mean total SGRQ score improved signi-
ficantly from 56.3£10.2 to 44.1£8.7 (A=-12.2+6.4; p<
0.001). Domain-specific improvements were also signifi-
cant: Symptoms (A=-11.5£5.3), Activity (A=-13.7£6.8),
and Impacts (A=-11.0£6.1).

Conclusion. PR significantly improves HRQoL in COPD
patients. The SGRQ proved sensitive in capturing the-
se changes, affirming its utility in clinical evaluation.

Keywords: COPD, pulmonary rehabilitation, SGRQ,
quality of life, HRQoL, rehabilitation outcomes

Ancrpakr

BoBen. XpoHndHaTa ONCTPYKTUBHA Oe10apoOHa 00-
nect (XOBB) 3HaunTeTHO TO HApyIIyBa KBAJIUTETOT
Ha J)KMBOT MOBp3aH co 3apasjero (HRQoL). [Tynmo-
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HaiHaTta pexabwiuranyja (PR) e kaMeH-TeMeTHUK WH-
TEpBEHIIMja 3a Koja € JOKaXaHO Jieka TW Moao0pyBa
KIMHUYIKATE U (YHKITUOHATHATE HCXO/IH.

Hea. [a ce nporenat npomenute B0 HRQoL kopwc-
T€jKM TO NpaIlaJHUKOT 32 PECHUPATOPHU MPOOIEMHU
Ha Cs. fopfn [17 (SGRQ) mpen u mo craHgapAU3H-
pana 4-"enmenHa mporpama 3a PR kaj mamuentn co
XOBB.

Mertoau. benie cnpoBeneHa NPOCIEKTHBHA OICEpBa-
[MCKa CTyJHja BO KOja ydecTByBaa 32 TAIMEHTH CO
ymepena go temka XOBb (GOLD craguym II-1V).
YyecHunuTe 6ea MoUI0KeHH Ha YeTUPHHEACTHA MPOT-
pama 3a PR u ro 3aBpmmja SGRQ Ha mo4eToKOT U 10
uHTepBeHjaTta. CTaTHCTUYKATA aHAIHN3a T'H IPOICHU
MPOMEHHTE Tpe/Toce.

Pesyararu. [Ipoceunnor Bkynen pesynrat Ha SGRQ
3HAYUTENTHO ce momoopu ox 56,3+10,2 na 44,148,7
(A=-12,2+6,4; p<0,001). IlogobpyBamara creungpuy-
HU 32 JIOMEHOT Oea MCTO Taka 3HaudajHu: CUMITOMH
(A=-11,5£5,3), AxtuBHOCT (A=-13,7+6,8) n Biimjannja
(A=-11,0£6,1).

3akay4dok. PR 3nauntenno ro mogoopysa HRQoL kaj
manueHT co XObb. SGRQ ce nmokaxa dyBcTBUTENECH
BO CBHJICHTUPAICTO HAa OBHE MIPOMEHH, TIOTBPAYBajKH
ja HeroBaTa KOPHUCHOCT BO KIIMHMYKATA eBajlyallyja.

Koryunu 360poBu: XOBB, 6enoapobHa pexabrmranja,
SGRQ, kBanuteT Ha xuB0oT, HRQOL, pe3ynratu on
pexabuuTanmja

Introduction

Chronic obstructive pulmonary disease (COPD) is a
progressive respiratory disorder characterized by per-
sistent airflow limitation, chronic respiratory symptoms,
and structural lung changes, leading to substantial mor-
bidity, mortality, and impaired health-related quality of
life among affected individuals [1-4]
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Management strategies increasingly emphasize inter-
ventions that improve patient-centered outcomes, par-
ticularly health-related quality of life, recognizing that
symptom burden, functional limitation, and psychoso-
cial impacts represent core dimensions of disease se-
verity in COPD. [5]

Pulmonary rehabilitation (PR) has emerged as a highly
effective non-pharmacological therapy. It combines
structured exercise training, patient education, and
psychological support to alleviate symptoms, reduce
functional disability, and enhance daily functioning in
individuals with COPD. [6-10]

The St George’s Respiratory Questionnaire (SGRQ) is
a validated and widely used instrument for assessing
health-related quality of life in patients with chronic
respiratory diseases, providing standardized measure-
ments across Symptoms, Activity, and Impacts do-
mains [11-14].

Comprising three domains-Symptoms, Activity, and
Impacts-the SGRQ quantifies patient-reported burden
across clinical, physical, and psychosocial dimensions.
Numerous studies have confirmed its sensitivity to
change and robust responsiveness to interventions such
as pulmonary rehabilitation, establishing it as a benc-
hmark instrument in both research and clinical practice
[8,15]

Material and methods

This prospective observational study was conducted at
the Center of Pulmonary Rehabilitation, Leshok, North
Macedonia, from April to July 2024. Inclusion criteria
comprised patients aged >40 years with confirmed
COPD (post-bronchodilator FEV1/FVC<0.70), GOLD
stages II-1V, and clinical stability for >4 weeks. Ex-

clusion criteria included acute exacerbation within four
weeks or comorbidities that precluded physical activity.
Participants underwent a four-week PR program con-
sisting of thrice-weekly sessions including aerobic and
resistance training, respiratory physiotherapy, and edu-
cational modules. The Macedonian version of the SGRQ
was administered pre- and post-program by trained
clinicians. Statistical analysis included paired t-tests (a
= 0.05) using STATISTICA 12 software. Clinically
meaningful improvement was defined as a >4-point
reduction in the total SGRQ score.

Results

A total of 32 patients completed the study (20 men, 12
women; mean age: 66.4+7.8 years). The average smo-
king history was 38.6+£9.4 pack-years. Most patients
(90.6%) reported low to middle economic status and
had a median of two comorbidities, including hyper-
tension and diabetes.

Table 1. Demographic data

Characteristic Value
Total participants 32
[}
Sex distribution 20 men (6(2?;;?3/’0 )12 women
Mean age (£SD) 66.4+7.8 years
Smoking history (mean+SD) 38.6+9.4 pack-years
Median comorbidities (IQR) 2(IQR: 1-3)

Hypertension, Type 2
Diabetes, CVD
Low: 13(40.6%)
Middle: 16(50%)
High: 3(9.4%)
All with moderate to severe
COPD (GOLD II-1V)
All clinically stable

Common comorbidities

Economic status

COPD severity

Clinical status at baseline

SGRQ Scores Before and After Pulmonary Rehabilitation

70

60 58.2
56.3

Worst)

50

o

SGRQ Score (0 = Best, 100
o

67.4 Baseline

B Post-PR

53.7
49.8
46.7
44.1

40 38.8
3
2
10

0

Total Score Symptoms

Activity Impacts

Fig. 1. Mean SGRQ Scores Before and After Pulmonary Rehabilitation

The total SGRQ score improved significantly from
56.3+10.2 to 44.148.7 (A=-12.246.4; p<0.001). Domain-
specific improvements were observed: symptoms (A=-

11.545.3), activity (A=-13.7£6.8), and impacts (A=-
11.0£6.1; p=0.002).
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Discussion

This study demonstrated that a structured, multidiscip-
linary pulmonary rehabilitation (PR) program led to
significant and clinically meaningful improvements in
health-related quality of life (HRQoL) among patients
with moderate to severe COPD, consistent with evi-
dence from previous randomized trials and meta-ana-
lyses showing that PR reliably enhances disease-spe-
cific health status as measured by validated instru-
ments such as the SGRQ [6-8,16]

The reductions observed across all SGRQ domains
indicated comprehensive benefits, reflecting improved
symptom control, enhanced physical capacity, and
better psychosocial well-being, consistent with prior
evidence demonstrating the multidimensional efficacy
of pulmonary rehabilitation in COPD [17,18].

These findings align with existing literature affirming
the efficacy of pulmonary rehabilitation. McCarthy et
al. [8] and Puhan et al. [19] have demonstrated that PR
significantly enhances exercise tolerance, alleviates
respiratory symptoms, and contributes to reductions in
exacerbations and hospitalizations, underscoring its
central role in comprehensive COPD management.
The observed 12.2-point reduction in the total SGRQ
score substantially exceeds the established minimum
clinically important difference (MCID) of approxima-
tely 4 points, underscoring the robust and clinically
meaningful impact of the intervention [14].

Notably, younger patients and those with fewer co-
morbidities demonstrated greater improvement, con-
sistent with previous evidence indicating that indivi-
duals with lower baseline disease burden and better
physiological reserve tend to derive the greatest bene-
fit from pulmonary rehabilitation. [7] [20]

The absence of a control group and the limited du-
ration of follow-up represent key methodological limi-
tations, constraining the ability to attribute observed
improvements solely to the intervention and to deter-
mine the persistence of benefits over time.

Future randomized controlled trials with larger sample
sizes and extended follow-up periods are needed to
validate these findings and more comprehensively
assess the long-term sustainability of the observed
benefits.

Conclusion

A four-week pulmonary rehabilitation program signifi-
cantly improved health-related quality of life in pa-
tients with moderate to severe COPD, as measured by
the SGRQ. The consistent improvements across sym-
ptoms, activity, and impacts domains highlight the ho-
listic value of Pulmonary rehabilitation. These findings
support the integration of Pulmonary rehabilitation PR
as standard care in COPD management, especially in
resource-limited settings.

Conflict of interests: None declared.
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METABOLIC VARIATIONS AMONG WOMEN WITH POLYCISTIC OVARY SYNDROME

ACCORDING TO BODY MASS INDEX

METABOJIHU BAPUJAIIUU KAJ )KEHU CO NOJIMHUCTUYHO OBAPUJAJIEH CUHAPOM

CIIOPEJl MTHAEKCOT HA TEJJECHA MACA
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in Skopje, Skopje, Republic of North Macedonia
Abstract

Introduction. There is a two-way relationship bet-
ween obesity and polycystic ovary syndrome (PCOS).
Although most individuals with PCOS are overweight
or obese, a notable number maintain a normal body
mass index (BMI). The conventional diagnostic app-
roach to PCOS, based on phenotypic characteristics,
categorizes patients according to ovulatory function
and androgen levels. The aim of this study was to
compare clinical, metabolic, and endocrine parameters
in lean and obese women diagnosed with PCOS.
Methods. This cross-sectional study enrolled a total of
89 women, aged between 18 and 40 years, diagnosed
with PCOS based on the Rotterdam criteria. Partici-
pants were stratified into groups according to their
BMI. Anthropometric measurements and venous blood
samples were obtained for the evaluation of glucose
metabolism, lipid profile, and selected endocrine para-
meters. Calculated indices included BMI, waist-to-
height ratio (WHR), and the homeostasis model assess-
ment of insulin resistance (HOMA-IR).

Results. Among the 89 women with PCOS included in
the study, 39.3% were classified as lean, while 60.7%
were categorized as obese. Regardless of phenotypic
variation, obese PCOS patients exhibited significantly
elevated BMI and WHR, alongside increased levels of
luteinizing hormone (LH), LH/FSH ratio, and free an-
drogen index (FAI), higher insulin concentrations, in-
sulin resistance, and dyslipidemia. Conversely, lean
women with PCOS maintained normal insulin levels,
lacked clinically relevant insulin resistance, and pre-
sented with normal lipid profiles.

Conclusion. The results indicated significant differen-
ces in metabolic profiles between lean and obese pa-
tients with PCOS, regardless of phenotypic classifica-

Correspondence to:  Aleksandra Atanasova Boshku, University Clinic
for Gynecology and Obstetrics, 1000 Skopje, Nrth Macedonia; E-mail:
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tion. Metabolic abnormalities were particularly pro-
nounced in women with increased body weight, em-

phasizing the need for focused care and implemen-
tation of preventive measures aimed at reducing the
risk of long-term health complications. These findings
highlight the importance of early metabolic screening
in all PCOS patients, along with a personalized app-
roach to management based on individual characteristics.

Keywords: polycystic ovary syndrome (PCOS); body
mass index; obesity; insulin resistance; metabolic profile

AOcTpakT

Bosen. Ilocton nBoHacodHa Bpcka momery ae0enu-
HaTa U MOJMIMCTUYHUOT oBapujasieH curapom (TTLIOC).
HNako nosekero nuua co [MHOC umaar npekymepHa
WM 3roJIeMEHa TelleCHA TeXKWHA, 3HAYUTENIeH Opoj o1
HHYB MMaaT HOpMaJleH MHJeKc Ha TenecHa maca (UTM).
Boobuuaennor mujarHoctwuku mpuctan kol [111OC,
BOJICH criope]l (PEeHOTUIICKUTE KapaKTePUCTUKH, TH Ka-
Teropusupa MalMeHTKUTE BP3 OCHOBa Ha OBYJATOP-
HaTa (yHKIIHMja ¥ HUBOTO Ha aHaporenn. OBaa cTynuja
“Ma 3a IeN Ja CIpOoBeIe KOMIapaTWBHA aHAllM3a Ha
KJIMHUYKUTE, METAOOJHUTE U CHIOKPUHHUTE Mapamer-
py Kaj cnabu u jebenu KeHHW CO JIMjarHOCTHIIMPaH
MocC.

Metoau. OBaa npecevna cryauja ondaru 89 xeHu Ha
Bo3pacT of 18 no 40 romuHM, Kaj KOW MOJUIUCTHY-
aHuot oBapujaieH cunapoM (IIKC) Geme mujarHocTH-
UpaH corjacHo PorepmaMckuTe KpuUTepuyMu. Yuec-
HUYKHUTE Oea Kiacuuipanu Bo rpynu cropen MTM.
UzBpmieHn Oea aHTPOIIOMETPHCKH MEPEHa W 3€MEHU
BEHCKH KPBHH MPHUMEPOITH 32 aHaJIM3a Ha METa0OIu3-
MOT Ha TJHWKO3aTa, JHUMUAHUOT mpoduia ¥ u30paHH
xopMoHCcKH napametpu. [Ipecmerann 6ea U'TM, coon-
HOCOT TIOJIOBHHA-BHCHHA ¥ WHIEKCOT 332 MHCYJIHHCKA
pE3UCTEHIMja CIOpel MOJACIOT Ha XOMEOCTasa
(XOMA-UP).

Pesyaratu. On BkynHo 89 sxerm co [IKC omndarenu
BO cTyamjata, 39.3% Oea knacupumpanu Kako ciadu,
noneka 60.7% Oea kateropuzupanu kako aedenu. bes
oryies Ha (DEHOTHUIICKUTE BapHjalliH, TAIUCHTKUTE CO
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IIIOC u nebenuHa HOKa)kaa 3HAYUTEIIHO IIOKAYEH
HUTM m coogHOC MOJIOBHHA-BHCHHA, KAKO W 3TroJieMe-
HU HUBOA Ha TyTEMHU3UPAYKH XopMoH (JIX), omHOCOT
JIX/®CX u unnexcot Ha cnobomuu anaporenu (GAN),
MOBUCOKH KOHIICHTPAIIMK HA WHCYJIUH, 3r0JIeMeHa HH-
CYJIMHCKAa PE3WCTCHIMja W nuciunuaeMuja. JKeHuTte
co IIMOC u HopManeH UTM mumaa HOpMalHU HHBOA
Ha WMHCYJWH, Oe3 KIMHUYKH 3Ha4YajHA HHCYJIHHCKA
PE3UCTEHIIM]a ¥ HOPMATHH JINTTUIHA TPOQIIIH.

3akay4ok. Pesynrtatute ykakyBaaT Ha 3Ha4ajHU pas3-
JUKH BO MeTabonuykute npoduiau momery cinabu u
JieOeny MaueHTKH CO SHHAPOM Ha MOJUIMCTUYHH jaj-
HUIM, HE3aBUCHO O]l (peHOTHIICKaTa KiachQuKaimja.
MeraboauykuTe aOHOPMATHOCTH ce 0COOEHO M3pase-
HU Kaj )KEeHUTE CO 3roJIeMeHa TelleCHa Te)KWHa, IITO ja
HarixacyBa moTpedaTa oIl HacOo4YeHa TPIKAa U MMILIE-
MEHTAI[Mja Ha TPEBCHTUBHU MEPKHU CO IeJl HaMallyBa-
¢ Ha PU3UKOT OJ JOJITOPOYHH 3[JPABCTBEHU KOMILIU-
karuu. Haonure ja ncTakHyBaaT BaKHOCTA HA PAHOTO
METa0OJINYKO CKPHHUPAkhE Kaj CHTE MAIMEHTKH CO
[IIIOC, 3aemHO CO MNEPCOHANM3UpPAH IPUCTANl BO
TPETMAHOT CIIOpe] HHINBHIYATHUTE KapaKTePUCTUKH.

Kny4nu 36oposu: IlommcTuyueH oBapujaneH CHHIPOM
(ITIIOC), wHAOekc Ha TelecHa Maca, jAcOennHa,
WHCYJMHCKA Pe3UCTEHITH]a, MeTaboeH mpoduit

Introduction

In recent decades, obesity has emerged as one of the
major global health challenges [1-2]. Increasing evi-
dence suggests a complex connection between obesity
and female reproductive health [3]. A major concern
for women with polycystic ovary syndrome (PCOS) is
the high prevalence of obesity, with studies indicating
that 38% to 88% of those affected are either over-
weight or obese [4-5]. Excess abdominal adipose tissue
is strongly linked to insulin resistance, a common
feature of PCOS. This insulin resistance leads to
compensatory hyperinsulinemia, which stimulates ova-
rian androgen production, thereby intensifying hyper-
androgenic symptoms. Additionally, hyperandrogenism
negatively impacts various metabolic tissues, inclu-
ding adipose tissue, the liver, and pancreas, skeletal
muscle, and further impairing systemic metabolism
[6]. The interplay between obesity and PCOS also sig-
nificantly elevates the risk of developing metabolic
syndrome (MetS), which includes insulin resistance,
dyslipidemia, hypertension, and impaired glucose tole-
rance [7]. According to the Rotterdam classification,
significant differences exist among the four defined
subtypes of women with polycystic ovary syndrome
[8]. It remains unclear whether differences in metabo-
lic abnormalities and adipose tissue distribution exist
between PCOS patients with normal weight and those
who are overweight, particularly when viewed through

the lens of adipose tissue and obesity. Notably, there is
a paucity of data regarding body composition, meta-
bolic parameters, and insulin resistance in lean and
obese women with PCOS. Therefore, this study aimed
to examine body composition, metabolic characteris-
tics, and insulin resistance in women with PCOS based
on body mass index, thereby contributing to a more
comprehensive understanding of the metabolic abnor-
malities associated with PCOS.

Materials and Methods

The study was carried out at the Department of Clini-
cal Biochemistry, University Clinic for Gynecology
and Obstetrics in the Republic of North Macedonia.
All study procedures followed the ethical principles
outlined in the Declaration of Helsinki. The study pro-
tocol, including all aspects involving human partici-
pants, was reviewed and approved by the Ethics Co-
mmittee of the Faculty of Medicine at Ss. Cyril and
Methodius University in Skopje. Informed consent
was obtained from all participants prior to their inclu-
sion in the study. Participants were informed of their
right to withdraw at any time without consequence,
and all data were anonymized to ensure confiden-
tiality. All necessary measures were taken to minimize
potential risks and to protect the rights and well-being
of participants throughout the research process. This
cross-sectional study included 89 premenopausal wo-
men, aged 18 to 40 years, who had been diagnosed
with polycystic ovary syndrome. Diagnosis was based
on the 2003 Rotterdam criteria, which require the
presence of at least two of the following three charac-
teristics: irregular menstrual cycles (including oligo-
menorrhea), defined as six or fewer menstrual periods
per year, or amenorrhea, defined as the cessation of
menstruation for longer than six months, clinical and/
or biochemical evidence of hyperandrogenism, and
polycystic ovarian morphology on ultrasound (defined
as the presence of 10 or more follicles measuring 2-9
mm and/or increased ovarian volume greater than 10
mm?®) [9]. Participants completed a structured ques-
tionnaire that included questions on age, marital status,
lifestyle habits, and vitamin supplement use. Anthro-
pometric assessments were conducted, measuring body
weight, height, waist circumference, and hip circum-
ference.

Patients were excluded from the study if they had any
of the following conditions: abnormal levels of prolac-
tin or thyroid hormones, renal or hepatic dysfunction,
type 1 or type 2 diabetes mellitus, congenital adrenal
hyperplasia, use of medications such as hormonal
supplements, insulin sensitizers, corticosteroids, or sta-
tins, or a history of cardiovascular disease or cancer.
Clinical and anthropometric variables were assessed
by a trained nurse or resident for all participants. The
following measurements were performed: height and
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weight: measured using standardized equipment to cal-
culate body mass index, waist circumference (WC)
and waist-to-hip ratio: measured at the midpoint bet-
ween the superior border of the iliac crest and the
lower margin of the ribs; hip circumference: measured
at the point of maximum circumference over the bu-
ttocks; BMI was calculated using the standard for-
mula: weight (kg) divided by height (m?). Based on the
World Health Organization (WHO) classification [10],
the cohort of PCOS patients was subdivided into two
groups: lean PCOS (Group A): BMI <25 kg/m? (n=
35) and overweight/obese PCOS (Group B): BMI >25
kg/m? (n=54).

Glucose Homeostasis and Insulin Resistance Insulin
resistance (IR) can be evaluated by various methods.
In this study, we used static fasting glucose and insulin
measurements as surrogate markers for insulin re-
sistance [10-11]. IR was assessed using basal fasting
insulin concentrations, fasting glucose concentrations,
and the homeostasis model assessment (HOMA-IR).
HOMA-IR was calculated using the equation: fasting
plasma insulin % glucose / 22.5. A HOMA-IR value of
2.5 or above was considered indicative of insulin
resistance, as previously established [12].

Laboratory procedures

Blood samples were collected from participants after
12-14 hours of overnight fasting, on the third day of
their menstrual cycle. Samples were drawn between
8:00 and 10:00 a.m. from an antecubital vein after 5
minutes of rest in the supine position. Samples were
allowed to clot for at least 30 minutes before centri-
fugation. Fasting plasma glucose levels were measured
immediately after blood withdrawal using the enzy-
matic glucose oxidase method on an auto analyzer
(Cobas Integra 400 Plus, Roche Diagnostics). All hor-
monal assays were evaluated using a chemilumines-
cent immunometric assay (Immulite 2000 HP, Diag-
nostics Products Corp) as explained previously [13].

Statistical analysis
All statistical analyses were conducted using the
Statistical Package for the Social Sciences (SPSS,

version 22.0 for Windows, SPSS Inc., Chicago, IL,
USA). The categorical variables were presented as
number (%), measurable variables with normal distri-
bution were presented as mean + standard deviation
(SD), and those not following normal distribution were
presented as median (interquartile range, IQR). Student’s
t-test, Chi-square test, and Mann-Whitney U tests were
performed as applicable for comparing the variables
between different groups. A P-value <0.05 was consi-
dered as statistically significant.

Results

No significant differences were observed in demogra-
phic characteristics between the two study groups. The
mean age of women in Group A (lean women with
PCOS, 24.17+£3.3 years) was comparable to that of
Group B (obese women with PCOS, 24.32+4.3 years).
The clinical and anthropometric characteristics of the
study groups are summarized in Table 1. The mean
BMI of Group A was 21.9+1.9 kg/m? while the mean
BMI of Group B was 31.63%5.1 kg/m?2. The difference
between the two groups was statistically significant
(P<0.01). Waist circumference and waist-to-hip ratio
were significantly higher in obese women with PCOS
compared to their lean counterparts (WC: 105.03+£12.0
cm vs. 82.65+8.2 cm; WHR: 0.91+0.08 vs. 0.8440.05,
respectively; P<0.01 for both comparisons).

Hormonal analysis revealed significantly higher levels
of luteinizing hormone (LH) and ratio between LH and
follicular stimulating hormone (FSH), LH/FSH ratio
(P<0.01) in obese women with PCOS compared to
lean women with PCOS. Additionally, sex hormone-
binding globulin (SHBG) concentrations were signifi-
cantly lower in the obese PCOS group (P<0.01), while
the free androgen index (FAI) was significantly higher
(P<0.01). The mean FAI in lean women with PCOS
was 5.15+2.8, which was significantly lower than the
mean FAI in obese women with PCOS (12.22+8.1).
Conversely, SHBG levels were significantly higher in
lean women with PCOS (50.37+25.6 nmol/L) compa-
red to obese women with PCOS (22.81+10.6 nmol/L)
(Table 2).

Table 1. Clinical and anthropometric characteristics PCOS patients stratified by BMI

Group A (N=35); BMI < 25 kg/m?

Group B (N=54); BMI > 25 kg/m?

mean +SD min-max mean £SD min-max P -value
Age (years) 24.1743.3 19.0-31.0 2432 +43 18.0-35.0 P=0.88
BMI (kg/m2) 21.9£1.9 18-24.74 31.63+5.1 25.1-47.87 P<0.001
Waist (cm) 82.65+8.2 65.5-96.0 105.0+£12.0 83.0-132.0 P<0.001
WHR 0.84+0.05 0.74-0.94 0.91+0.08 0.65-1.09 P<0.001

BMI - Body mass index; WHR-Waist-to-hip ratio; SD - Standard deviation; Min - minimum; Max - maximum; Mann-

Whitney Wilcoxon test; P <0.05

Table 2. Endocrine features of PCOS patients stratified by BMI

Group A (N=35); BMI < 25 kg/m?>

Group B (N=54); BMI > 25 kg/m>
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Variable mean £SD min-max median Q25-Q75 mean £SD min-max mendia Q25- Q75 P -value
FSH (mIU/T) 5.58+1.2 3.1-7.8 5.95 4.7-6.2 5.66+2.1 22-9.5 5.1 3.8-7.7 *P =0.87
LH (mIU/) 11.82+4.7 4.5-20.6 11.66 8.25-14.95 7.84+ 4.1 1.6-16.05 8.05 3.7-10 *P <0.001
LH/FSH 2.16+0.8 0.69- 3.88 1.92 1.65-2.82 1.5+0.9 0.35-3.88 1.22 0.93-1.92 *P <0.05
PRL 11.43+4.8 4.6-24 10.25 8.0- 14.95 11.4245.5 3.0-22.8 9.98 7.7-14.0 #4p=0.931
E2(pmol/l) 57.31£23.9  29.7-120 55 355-73.8  55.9+22.1 29.72-128 47 40.7-67.9  **p=0.912
TSH 256+24 0.91-12.6 2.1 15-2.6 2.1+£0.7 0.94-3.5 2.1 1.58-2.68  ** P=0912
DHEAS (ug/ml) 3.52+2.7 0.5-13 3.57 1.95-4.0 3.93+2.0 0.9- 10.0 3.36 2.5-5.0 **P=(.173
Testosterone(nmol/l) 223 +0.8 0.69-3.7 2.16 1.66-2.92 23409 0.85-4.68 2.19 1.68-3.0 *P=(0.781
FAI 5.15+£28 2.24-14.52 4.37 3.11-6.55 12.22 +8.1 3.9-44.1 10.7 6.1-1594  ** P<0.001
SHBG (nmol/l) 50.37424.6  15.2-121 45.6 33.75-64.2  22.81+10.6 7.26-52 19.2 15.9-30 ** P<0.001

FSH-Follicle-stimulating hormone, LH-Luteinizing hormone,

PRL-Prolactin,

E2-Estradiol, TSH-Thyroid-stimulating hormone, DHEAS-

Dehydroepiandrosterone sulfate, FAI-Free androgen index, SHBG-Sex hormone binding globulin. *Student’s t-test **Mann-Whitney Wilcoxon test; P

<0.05

The analysis of metabolic parameters showed that fas-
ting glucose levels did not significantly differ between
the two groups (Table 3). However, fasting insulin
levels were significantly higher in obese women with

Table 3. Metabolic features of PCOS patients stratified by BMI

PCOS (P<0.01). The median fasting insulin level in
lean women with PCOS was 6.37 plU/mL (range: 4.3-
10.2), compared to 17.3 plU/mL (range: 11.4-23.4) in
obese women with PCOS.

Group A (N=35); BMI < 25 kg/m?

Group B (N=54); BMI > 25 kg/m?

Variable mean+SD  min-max median  Q25-Q75 mean+SD min-max  median  Q25-Q75 P-value
Fasting
glucose 5.15+04 4.45-6 5.1 4.85-54 523104 4.5-64 5.25 4.9-55 **P=0.5
(mmol/1)
Fasting
insulin 7.55+44 2.0-16.7 6.37 4.3-10.2 17+ 6.8 2.0-28.7 17.3 11.4-23.4  **P<0.001
(mIU/)
HOMA-IR 1.74£1 0.4-3.64 1.48 0.96-2.44 397+£1.6 0.5-6.8 4.0 2.58-5.13  **P<0.001

BMI - Body mass index; HOMA-IR - homeostatic model assessment of insulin resistance, *Student’s t-test, **Mann-Whitney

Wilcoxon test; P<0.05

The insulin-to-glucose ratio was also significantly
elevated in the obese PCOS group (P<0.001). Moreover,
the homeostatic model assessment of insulin resistance
(HOMA-IR) was significantly higher in obese women
with PCOS compared to lean women with PCOS
(median: 4.0, range: 2.58-5.13 vs. median: 1.48, range:
0.96-2.44, respectively; P<0.01).

All analyzed lipid parameters differed significantly
between the normal-weight and overweight PCOS
groups, as shown in Table 4. Total cholesterol levels
were significantly higher in the overweight PCOS
group (4.97+1.0 mmol/L) compared to the normal-weight

PCOS group (4.5£0.9 mmol/L; p=0.028). Triglyceride
levels were significantly lower in the normal-weight
group (0.85+£0.4 mmol/L) compared to the overweight
group (1.45+0.7 mmol/L; p<0.01). The mean high-
density lipoprotein (HDL-C) cholesterol levels were
1.4840.03 mmol/L in the normal-weight group and
1.04+0.03 mmol/L in the overweight group, showing a
statistically significant difference (p<0.01). Similarly,
low-density lipoprotein (LDL-C) cholesterol levels
were significantly higher in the overweight PCOS group
(3.24+0.9 mmol/L) compared to the normal-weight
group (2.7140.8 mmol/L; p=0.05).

Table 4. Lipid parameters of PCOS women stratified by BMI

Group A (N=35); BMI < 25 kg/m?

Group B (N=54); BMI > 25 kg/m?

Variable mean £SD mean £SD P-value
Cholesterol (mmol/l) 4.5+0.9 4.97+1.0 * P=0.028
Triglycerides (mmol/l) 0.85+0.4 1.45+0.7 ** P<0.001
HDL-C (mmol/l) 1.48+0.03 1.04+0.03 ** P<0.001
LDL-C (mmol/l) 2.71+0.8 3.24+0.9 ** P<0.005

BMI - Body mass index; HDL-C, High density cholesterol; LDL-C, Low
density cholesterol *Student’s t-test, **Mann-Whitney Wilcoxon test; P<0.05

Discussion
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This study sought to assess the metabolic differences
and indices of insulin resistance in obese PCOS and
those with normal body weight.

Body mass index and waist circumference serve as
surrogate markers of obesity, particularly visceral adi-
posity, in the general population. Other anthropometric
parameters, such as percentage of body fat (PBF),
WHIR, and waist-to-hip ratio, have demonstrated advan-
tages in various aspects of obesity assessment [14].
While BMI primarily reflects overall body density,
PBF quantifies body fat percentage, and WC provides
a measure of abdominal width and central obesity,
similar to WHtR and WHR. A large-scale study con-
ducted among Chinese adults identified WHtR as a
superior indicator of cardiovascular risk, with optimal
cut-off values of 0.50 for men and 0.48 for women [15].
The cut-off points for overweight and obesity reco-
mmended by Meta-analysis Group of China Obesity
Task Force was verified in the large sample survey
conducted more recently. The cut-off points of BMI
were 24.0 and 28.0 kg/m for overweight and obesity,
and the cut-off point of WC was 85 cm in men, and 80
to 85 cm in women for central obesity are indicators
for metabolic abnormalities and metabolic syndrome
[2,14]. However, the most proper anthropometric pa-
rameters and their respective cut-off values for diag-
nosing obesity in women with polycystic ovary synd-
rome (PCOS) remain a subject of debate and require
further investigation.

BMI is the most widely utilized measure of obesity in
clinical practice, with specific cut-off values varying
across different ethnic groups. In a population-based
observational study involving 409 women with PCOS
and 7,057 non-PCOS women, the mean BMI was
significantly higher in the PCOS group compared to
the control group [16]. Similarly, a prospective con-
trolled study conducted in a Greek population with
PCOS reported a significantly elevated BMI in the
PCOS group, which was also associated with increased
fasting plasma glucose, triglyceride levels, and a hig-
her risk of metabolic syndrome [17]. Additionally, a
prospective cross-sectional study in Indian women
with PCOS determined that the BMI cut-off for pre-
dicting MetS was 22.5 kg/m? in PCOS patients, com-
pared to 23 kg/m? in the general population, sugges-
ting the need for early lifestyle interventions in affec-
ted individuals [18].

The comparison of clinical and metabolic characteris-
tics between lean and obese women with polycystic
ovary syndrome (PCOS) reveals significant differen-
ces that underscore the complexity of this condition. In
our study, no significant differences were observed in
demographic characteristics between the two groups,
with mean ages of 24.17+3.3 years for lean women
and 24.32+4.3 years for obese women, indicating that
age does not appear to be a confounding factor in the
analysis of metabolic and hormonal parameters. Ho-

wever, the distinct contrast in body mass index (BMI)
is noteworthy, with lean women having a mean BMI
of 21.9+1.9 kg/m? compared to obese women at
31.63+5.1 kg/m?, a difference that was statistically
significant (p<0.01).

The anthropometric measurements further illustrate the
metabolic disparities between the two groups. Obese
women with PCOS exhibited significantly higher waist
circumference and waist-to-hip ratios, which are cri-
tical indicators of central obesity and associated meta-
bolic risks. These findings align with existing litera-
ture that highlights the increased prevalence of insulin
resistance and adverse lipid profiles in obese PCOS
patients compared to their lean counterparts [14].
Furthermore, elevated levels of LH and a higher LH/
FSH ratio in the obese group are consistent with the
hyperandrogenic profile often observed in this popu-
lation. The significantly lower levels of SHBG and
FAI in obese women further corroborate the association
between obesity and hyperandrogenism in PCOS.
Zhang et al. suggests that in PCOS patients with IR,
lower levels of SHBG and higher levels of FAI are
associated with presence of obesity and that SHBG
and FAI can be used as a biomarker for the initial
identification and prognosis of IR in PCOS patients [19].
Metabolic parameters also showed differences bet-
ween two studies groups, particularly fasting insulin
levels and insulin resistance, as measured by the ho-
meostatic model assessment of insulin resistance
(HOMA-IR). Obese women had markedly higher fas-
ting insulin levels (17.3ulU/mL) compared to lean
women (6.37ulU/mL), with a corresponding increase
in HOMA-IR values (median 4.0 vs. 1.74, p<0.001)
[20]. This finding is consistent with previous studies
that have established a strong link between obesity
and insulin resistance in women with PCOS [20-21].
Interestingly, fasting glucose levels were not signifi-
cantly different between the two groups, indicating
that despite comparable glucose homeostasis, insulin
resistance is more pronounced in the obese group of
women with PCOS [20,22].

It has been found that more than 70% of PCOS women
present with abnormal lipid profiles. Percentage of li-
pid disturbances is linked with increased body fat per-
centage and together they are essential metabolic risk
factors in PCOS [23]. We have found a difference
regarding lipid metabolism among women with PCOS,
which is dependent on BMI. Women with elevated
BMI more than 25 kg/m2 had higher levels of trigly-
cerides and LDL-C, while the levels of HDL-C were
significantly lower than lean counterparts, meaning
that obesity per se is trigger of disturbed lipid meta-
bolism in this relatively young population. The use of
indirect metabolic risk indicators-such as the lipid
accumulation product (LAP), triglyceride-to-high-den-
sity lipoprotein cholesterol ratio (TG/HDL-C), visceral
adiposity index (VAI), and WHtR-serves as a valuable
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approach for assessing metabolic syndrome in women
with PCOS. Due to their strong predictive capacity,
these markers are effective screening tools for iden-
tifying MetS in this high-risk population [24].

In many countries, the prevalence of obesity among
women with PCOS and the general population is
notably high, reaching 60-70% [4,25-26]. Despite this,
at least one-third of PCOS patients diagnosed using
the Rotterdam criteria in these regions are underweight
or slightly overweight. Studies indicate that while the
Rotterdam phenotypes effectively differentiate PCOS
patients based on ovulatory patterns and androgen
secretion, they do not adequately distinguish between
obese individuals with metabolic dysfunction and lean
individuals with normal metabolic profiles [27]. Our
study also found that metabolic alterations in women
with PCOS were associated with obesity, regardless of
phenotypic characteristics. Obese PCOS patients sho-
wed elevated insulin levels, increased insulin resistan-
ce, and dyslipidemia, whereas lean PCOS patients
maintained normal insulin levels, did not exhibit cli-
nically significant insulin resistance, and had normal
lipid profiles.

The metabolic patterns between lean and obese PCOS
patients are particularly distinct in the classic NIH-
defined phenotypes A and B. While obesity is co-
mmon in these phenotypes and strongly associated
with severe metabolic dysfunction, a significant pro-
portion of individuals are of normal weight and exhibit
a metabolically healthy profile [8,27]. These findings
suggest that the mechanisms underlying chronic ano-
vulation in PCOS may not be directly or solely driven
by metabolic disturbances such as insulin resistance,
although its presence appears to exacerbate the condition.
The multifaceted impact of PCOS highlights the need
for a comprehensive understanding of its metabolic and
reproductive disturbances to inform effective manage-
ment strategies. Further research is necessary to refine
the classification of PCOS, incorporating body weight
as an independent factor, separate from ovulatory sta-
tus. Such a revised classification system would enhan-
ce diagnostic accuracy, improve treatment strategies,
and facilitate more effective long-term management of
PCOS. Additionally, it could contribute to a deeper
understanding of the syndrome pathophysiology.

Conclusion

This study underscores the significant metabolic and
hormonal differences between lean and obese women
with PCOS, emphasizing the critical role of obesity in
exacerbating insulin resistance, hyperandrogenism, and
central adiposity. The findings show that while age
and fasting glucose levels may not differ significantly
between the two groups, obesity is strongly associated
with elevated insulin resistance markers, adverse lipid
profiles, and a pronounced hyperandrogenic state.

These results highlight the need for tailored manage-
ment strategies that address both the metabolic and
reproductive aspects of PCOS.

Given the complex and multifactorial nature of PCOS,
an integrated approach incorporating lifestyle modifi-
cations, pharmacological interventions, and psycholo-
gical support is essential to improve clinical outcomes.
Future research should focus on longitudinal studies to
further elucidate the long-term metabolic implications
of PCOS in different body weight categories and to de-
velop targeted therapeutic interventions that improve
both metabolic and reproductive health. Understanding
these dynamics will contribute to more personalized
and effective treatment strategies, ultimately enhan-
cing the quality of life for women with PCOS.

Conflict of interests: None declared.
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THE ROLE OF PLACENTAL ANGIOGENIC MARKERS IN DIFFERENTIATING FETUSES
WITH INTRAUTERINE GROWTH RESTRICTION FROM THOSE SMALL-FOR-
GESTATIONAL-AGE

YJIOI'ATA HA IIVIAHEHTAPHUTE AHI'MOI'EHU MAPKEPU BO JU®EPEHIIMJALIUMJATA
MOMEI'Y ®ETYCH CO MHTPAYTEPUHH 3ACTOJ BO PACTOT W MAJIM 3A
I'ECTALHUCKATA BO3PACT
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in Skopje, Republic of North Macedonia
Abstract

Introduction. Fetal growth restriction (FGR) is a con-
dition of impaired fetal growth and one of the leading
causes of perinatal morbidity and mortality. Small fe-
tuses are defined as those with an ultrasound-estimated
fetal weight below the 10th percentile. While some are
constitutionally small, others present with true growth
restriction, failing to reach their genetic growth poten-
tial. Accurate diagnosis and monitoring of FGR re-
main challenging, requiring repeated ultrasound and
Doppler assessments, which place a burden on health-
care systems and contribute to patient anxiety. Angio-
genic markers, particularly the sFlt-1/PIGF ratio, have
emerged as promising tools for distinguishing FGR
from small-for-gestational-age (SGA) fetuses, thereby
improving risk stratification for adverse neonatal
outcomes.

Methods. This pilot prospective, observational cohort
study included 20 pregnant patients with an ultrasound-
estimated fetal weight below the 10th percentile beyond
the 24th gestational week. Patients were divided into
two groups: 10 with FGR and 10 with SGA. Levels of
angiogenic markers (sFlt-1/PIGF) were analyzed and
compared between the groups.

Results. The sFlt-1/PIGF ratio was significantly hig-
her in patients with FGR compared to those with SGA
fetuses.

Conclusion. The findings suggest that angiogenic mar-
kers, particularly the sFlt-1/P1GF ratio, may play a key
role in differentiating between FGR and SGA fetuses,
potentially improving early diagnosis and management
of high-risk pregnancies.
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AncrpakTt

BoBen. Nutpayrepuanor 3actoj Bo pactoT (IUGR)
MpeTcTaByBa cOCTOj0a Ha HapyIlIeH (heTalleH pacT U €
e/lHa OJI BOJICUYKUTE NMPUYMHH 3a IepUHaTajIeH MOpOH-
IUTeT U MopTanuTeT. Mamu derycu ce neduHupaar
KaKO OHHE CO YNTPa3ByYHO MpOIEHETa TEKUHA IO
10-ta mepuenTuna. Jlogeka nen oa HUB CE KOHCTHU-
TYLHMOHAJIHO MalH, APYT'Y UMaaT BUCTHHCKHU 3aCTOj BO
pacToT ¥ He TO JOCTUTHYBAaT CBOjOT T€HETCKU MTOTEH-
nyjan 3a pact. TouHara qujarHosa u cneneme Ha [UGR
OCTaHyBaaT NMpEIU3BHLM, Ouzejku OapaaT MOBTOPEHH
yITpa3BydHH W Jlomuiep MpoIeHH, IMTO HpeTCTaByBa
OIITOBApYBAmbE 32 3PABCTBECHHUOT CHCTEM W IPHUIOHE-
CyBa 3a aHKCHO3HOCT Kaj MalMeHTKUTe. AHIHOTEHUTE
ouomapkepu, ocodeno coonHocot sFlt-1/PIGF, ce n3n-
BOjyBaaT Kako BETYBAYKH aJIaTKH 3a JU(epeHIIHjanuja
nomery FGR u derycu manu 3a recraruckara Bo3pacT
(SGA), co mTo ce 0BO3MOXYBa MOMPENN3HA CTPaTU(HU-
KaIlija Ha pU3UKOT 32 HEMIOBOJICH HEOHATAIICH UCX O],
Metoau. OBaa cTyAxja € MWIOT MPOEKT 3a U3paboTKa
Ha TIPOCTIEKTHBHA, OTICEBAIMOHA, KOXOPTHA CTy/HWja Kaj
OpeMeHN TAlMEeHTKH CO IUIOJ CO YJITPa3BY4HO IIPO-
neHera (eramHa TexkuHa mox 10™ meprentmia. Bo
cTyaujaTa ce BKIydeHH 20 MalMeHTKH CO TeCcTaTHUCKa
crapocT Haj 24™ recramucka Hexmesa. [lanmeHTkuTe
6ea nozgenenu Bo ase rpynu: 10 co [IUGR u 10 co SGA.
Husoto Ha anrmorenurte mapkepu (sFlt-1/PIGF) Geme
aHAIN3UPAHO U CHIOPE/ICHO Mery TpyIIHTe.

Pesynraru. Coonnocot sFlt-1/PIGF Gemre 3HauuTen-
HO ToBucok kaj manueHTkute co IUGR Bo cnopenda
co onme co SGA ¢erycn.

3akay4ok. Haomute cyrepmpaar aeka aHTHOTCHHTE
Mmapkepu, ocobeno cooxnocot sFlt-1/PIGF, moxe na
MMaaT KIy4dHa ynora Bo pasiukyBamero Ha [UGR on
SGA derycure, co mTO MOTSHIMjATHO CE MOI00pYyBa
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paHaTa qUjarHo3a ¥ MEHAlIMEHTOT Ha OpPEMEHOCTH CO
BUCOK PU3HUK.

Kayunu 300poBu: VHTpayTepuHu 3acTOj BO pacTor,
MaJM 3a recTalucka BO3pacT, aHI'MOTE€HU MapKepw,
PIGF, sFlt-1

Introduction

Fetal growth restriction (FGR) is a condition characte-
rized by inadequate fetal growth and represents one of
the leading causes of perinatal morbidity and mortality
[1-5]. It is among the main contributors to intrauterine
fetal death in highly and moderately developed coun-
tries and is associated with up to one-third of neonatal
deaths in low-income settings [6-8].

Small fetuses are defined as those with an ultrasound-
estimated fetal weight below the 10th percentile on
standardized growth curves. The term small for
gestational age (SGA) refers to fetuses below the 10th
percentile without Doppler abnormalities, typically
representing constitutionally small but healthy fetuses.
In contrast, intrauterine growth restriction (IUGR)
occurs when a fetus fails to reach its genetic growth
potential and is often accompanied by Doppler chan-
ges in placental and maternal circulation [9,10].
Despite advances in understanding the pathophy-
siology of IUGR, its accurate diagnosis and optimal
management remain major challenges in modern ob-
stetrics. Current diagnostic strategies rely primarily on
ultrasound-based fetal weight estimation and Doppler
assessment of maternal and fetal circulation. However,
universal third-trimester ultrasound screening has shown
limited predictive value for perinatal morbidity and
mortality [11]. Consequently, ineffective antenatal re-
cognition of TUGR remains associated with an in-
creased risk of stillbirth, adverse perinatal outcomes,
and long-term health complications [3-5].

Placental insufficiency is considered the primary cause
of IUGR. It results from inadequate trophoblastic inva-
sion and abnormal remodeling of the spiral arteries,
leading to impaired placental perfusion [12,13]. Chro-
nic placental ischemia alters the balance of angiogenic
factors, characterized by decreased placental growth
factor (PIGF) and increased soluble fms-like tyrosine
kinase-1 (sFlt-1) production. This imbalance leads to
an elevated sFIt-1/PIGF ratio, which correlates with
the degree of placental dysfunction [14].

Currently, management of [UGR and SGA varies con-
siderably across countries, with no consensus on the
optimal frequency of ultrasound growth assessments
or Doppler evaluations [15-18]. Furthermore, the use
of different growth charts introduces additional va-
riability, as the choice of diagnostic criteria directly
affects the classification of fetuses and their associated
outcomes [19-22]. This highlights the need for addi-

tional diagnostic methods that can complement existing
approaches and improve risk stratification.

Recent evidence suggests that maternal serum angio-
genic markers, particularly the sFlt-1/PIGF ratio, may
significantly aid in the early identification and moni-
toring of pregnancies affected by IUGR. These bio-
markers offer the potential to differentiate IUGR from
constitutionally small fetuses, thereby enhancing clini-
cal decision-making and improving perinatal outcomes.

Aim

The aim of this study was to determine the maternal
serum levels of the angiogenic markers-placental growth
factor (PIGF), soluble fms-like tyrosine kinase-1 (sFIt-
1)-and their ratio (sFlt-1/PIGF) in pregnancies compli-
cated by intrauterine growth restriction (IUGR) com-
pared with those involving small-for-gestational-age
(SGA) fetuses.

Hypothesis

We hypothesized that the sFlt-1/PIGF ratio would be
significantly higher in pregnancies with IUGR compa-
red to those with SGA fetuses, reflecting more severe
placental dysfunction and aiding in the differentiation
between these two conditions.

Materials and Methods

This study was designed as a pilot prospective, obser-
vational cohort study conducted at the University Cli-
nic for Gynecology and Obstetrics (UCGO) in Skopje.
Twenty pregnant women with an ultrasound-estimated
fetal weight below the 10th percentile were included
and evaluated.

Study Groups

Participants were divided into two groups:

e IUGR group (n=10): fetuses meeting Delphi
consensus criteria for early- or late-onset growth
restriction [23];

e SGA group (n=10): fetuses with an ultrasound-
estimated fetal weight between the 3rd and 10th
percentile without maternal or fetal Doppler
abnormalities.

Definitions

e  Early-onset IUGR: <32 weeks’ gestation, with esti-
mated fetal weight (EFW) or abdominal circumfe-
rence (AC) <3rd percentile, or EFW/AC between the
3-10th percentile plus either umbilical artery PI>
95th percentile or uterine artery PI>95th percentile.

e Late-onset IUGR: 232 weeks’ gestation, with EFW
or AC <3rd percentile, or two of the following:
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EFW/AC 3"-10th percentile, drop >50 percentiles
in growth trajectory, cerebroplacental ratio (CPR)
<5th percentile, or uterine artery PI>95th percentile.

Eligibility Criteria

e [nclusion: maternal age >18 years, singleton preg-
nancy with EFW <10th percentile, gestational age
>24+0 weeks, availability for follow-up, and sig-
ned informed consent.

o  FExclusion: preeclampsia diagnosed before enroll-
ment, confirmed structural fetal anomalies, mul-
tiple pregnancies, chromosomal/genetic abnorma-
lities, or active labor.

Clinical Data Collection

Patient history included demographic information (age,
BMI), obstetric history (parity, prior complications
such as preeclampsia, eclampsia, HELLP, or IUGR),
and current pregnancy data (LMP, gestational age,
number of fetuses).

Gestational Age Assessment

Gestational age was determined by CRL at 8+0-13+6
weeks [24]. If unavailable and >10 days’ discrepancy
existed between menstrual age and fetal size, head
circumference (HC) between 14+0-21+6 weeks was
used [24].

Ultrasound and Doppler Assessment

All patients underwent ultrasound for fetal biometry

(BPD, HC, AC, FL) according to ISUOG guidelines [25].

e EFW was calculated using the Hadlock formula
[26] and plotted against the Hadlock percentile
chart [27].

e Doppler indices included UA PI, MCA PI, and
CPR (MCA PI/UA PI), measured according to
ISUOG recommendations [28].

e Oligohydramnios was defined as MVP <2 cm or
AFI <5 cm. Ultrasound assessments were perfor-
med with Voluson E6, E8, and E10 systems (GE
Healthcare).

Biochemical Analysis

Maternal serum levels of PIGF and sFIt-1 were measu-
red in the Biochemistry Laboratory at UCGO using a
fully automated electrochemiluminescence immuno-
assay (ECLIA) analyzer (Cobas e 411). The sFlt-1/PIGF
ratio was calculated.

Monitoring for Preeclampsia

All TUGR patients and those with marker levels pre-
dictive of preeclampsia [29] were monitored for blood
pressure, liver enzymes (AST, ALT), LDH, serum creati-
nine, platelet count, and proteinuria. Preeclampsia was
defined as new-onset hypertension (>140/90 mmHg on
two occasions >4 h apart) with proteinuria >300 mg/24

h or other organ dysfunction (renal, hepatic, hematolo-
gic, neurologic, or pulmonary).

Delivery and Neonatal Outcomes

Indications for timing and mode of delivery were ba-
sed on established guidelines for FGR management,
including abnormal Doppler findings, non-reassuring
CTG, positive stress test, biophysical profile <4, or
oligohydramnios. Neonatal outcomes assessed inclu-
ded birth weight, Apgar scores at 1 and 5 minutes, and
neonatal mortality.

Future Directions

This pilot study is intended to be expanded with a
larger sample size, enabling correlation of angiogenic
marker levels with neonatal outcomes.

Statistical Analysis

Data were analyzed using the Statistical Package for
the Social Sciences (SPSS, version 25.0; IBM Corp.,
Armonk, NY, USA). The Shapiro-Wilk test was app-
lied to assess the normality of data distribution.
Qualitative variables are presented as absolute and
relative frequencies. Quantitative variables are expre-
ssed as meantstandard deviation (SD) for normally
distributed data or as median with interquartile range
(IQR) for non-normally distributed data, along with
minimum and maximum values.

Comparisons between the [UGR and SGA groups we-
re performed using the Fisher’s exact test for catego-
rical variables. For continuous variables, the Student’s
t-test was applied when data followed a normal distri-
bution, and the Mann—Whitney U test was used other-
wise. A two-tailed p-value <0.05 was considered sta-
tistically significant.

As this was a pilot study with a total of 20 parti-
cipants, no formal sample size calculation was perfor-
med. The limited sample was chosen to assess feasibi-
lity and generate preliminary data to inform the design
and power calculation of a larger follow-up study.

Results

A total of 20 pregnant women were included: 10 with
intrauterine growth restriction (IUGR) and 10 with
small-for-gestational-age (SGA) fetuses.

Maternal Characteristics

The mean maternal age was slightly higher in the
IUGR group compared with the SGA group (33.4+9.9
vs. 29.2+5.8 years), though the difference was not
statistically significant (p=0.265). No significant diffe-
rences were observed in maternal height (164.3+5.8
cm vs. 160.0£6.2 cm, p=0.126), weight (78.4+14.6 kg
vs. 73.6%19.7 kg, p=0.540), or body mass index (23.78
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+4.2 vs. 23.0£5.8 kg/m?, p=0.735). The mean gesta- 4.4 vs. 34.5£2.5 weeks), with the difference approaching
tional age at the time of the study was slightly lower in  significance (p=0.056). Obstetric history distributions
the IUGR group compared to the SGA group (31.2+  did not differ substantially between groups (Table 1).

Table 1. Maternal Baseline Characteristics

Baseline maternal characteristics

of the study population IUGR SGA p-level
Maternal age (mean + SD) 33.4+99 29.2+5.8 t=1.15 p=0.265
Hight/cm (mean + SD) 164.30+5.8 160.0+6.2 t=1.6  p=0.126
Weight/kg (mean + SD) 78.40+14.6 73.60+19.7 t=0.62 p=0.54
BMI (kg/m?) (mean + SD) 23.78+4.2 23.0+5.8 t=0.34 p=0.735
Gestational age at US (mean £ SD) 31.2+4.4 34.5+2.5 t=2.05 p=0.056
parity Fisher's exact test
n(%) p=0.37
0 5(50) 3(30)
1 4 (40) 6 (60)
2 0 1(10)
3 1(10) 0
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Fig. 1. Distribution of PLGF in IUGR and SGA pregnancy

Angiogenic Markers (Table 2)
¢ PIGF: Significantly lower in the IUGR group (mean
56.7424.8 pg/mL; median 54.5 pg/mL) compared

with the SGA group (mean 317.24267.1 pg/mL; e

median 223 pg/mL) (p=0.00018) (Figure 1).
e sFIt-1: Significantly higher in the ITUGR group
(mean 12,666.5£9,454.4 pg/mL; median 9,121.5

Table 2. Placental Angiogenic Markers

pg/mL) compared with the SGA group (mean
5,003.7+1,854.0 pg/mL; median 4,522 pg/mL) (p
=0.0375) (Figure 2).

sFIt-1/PIGF ratio: Markedly eclevated in the
IUGR group (mean 274.0+217.2; median 247.5)
compared with the SGA group (mean 20.5£10.9;
median 22.8) (p=0.00018) (Figure 3).

Variable Statistical p-level
parameters IUGR SGA
PLGF (pg/ml) mean + SD 56.70 £24.8 317.20 +£267.1 7=3.74
median (IQR) 54.534-177) 223 (213 -3006) ***p=0.00018
sFlt-1  (pg/ml) mean £+ SD 12666.50 £ 9454.4 5003.70 = 1854.0 7=2.08
median (IQR) 9121.5 (5976 — 17209) 4522 (4314 — 6325) *p=0.0375
sFlt-1/PLGF mean + SD 273.99 £217.2 20.45+10.9 7=3.74
median (IQR) 247.5 (89 —397) 22.8 (12.5-29.4) ***p=0.00018

*Mann-Whitney U test: *p < 0.05, ***p < 0.0001
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Fig. 2. Distribution of sFLT-1 in [UGR and SGA pregnancy
Table 3. Doppler Parameters
Variable IUGR Group SGA Group p-level
PI a. umbilicalis 1.45+0.52 1.07+0.15 t=2.23, *p=0.039
PI a. cerebri media 1.44+0.32 1.79+0.14 t=3.08, **p=0.0064
CPR 1.04+0.31 1.68+0.13 t=6.08, ***p=0.00001
*Student’s t-test: *p<0.05, **p<0.01, ***p<0.0001
SFIL1/PLGF
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Fig. 3. Distribution of sFLT-1/PLGF ration in IUGR and SGA pregnancy

Doppler Indices (Table 3)

Umbilical artery PI: Significantly higher in the
IUGR group (1.45%0.52) compared to the SGA
group (1.07+0.15) (p=0.039).

Middle cerebral artery PI: Significantly lower in
the TUGR group (1.44+0.32) compared to the
SGA group (1.79£0.14) (p=0.0064).
Cerebroplacental ratio: Significantly reduced in
the IUGR group (1.04+0.31) compared to the SGA

group (1.68+0.13) (p=0.00001).

Summary of Findings

Pregnancies complicated by IUGR were characterized
by significantly lower PIGF, higher sFlt-1, and mar-
kedly elevated sFIt-1/PIGF ratios compared to SGA.
These biochemical changes were paralleled by abnor-
mal Doppler indices, supporting more severe placental
dysfunction in the IUGR group.
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Fig. 4. Comparison on Doppler measurement between IUGR and
SGA fetuses

Discussion

This pilot study demonstrated a statistically significant
difference in maternal serum angiogenic markers bet-
ween pregnancies complicated by intrauterine growth
restriction (IUGR) and those with small-for-gesta-
tional-age (SGA) fetuses. Specifically, the sFlt-1/PIGF
ratio was markedly elevated in the IUGR group, ref-
lecting more pronounced placental dysfunction. These
findings suggest that an increased sFIt-1/PIGF ratio
may aid in distinguishing fetuses with IUGR due to
chronic placental insufficiency from constitutionally
small but otherwise healthy SGA fetuses.

The IUGR group exhibited significantly lower PIGF
levels and higher sFlt-1 concentrations compared to the
SGA group. This aligns with previous studies showing
that low maternal PIGF levels are strongly associated
with placental insufficiency and fetal growth restric-
tion [30]. For example, a large prospective cohort stu-
dy found that PIGF concentrations below the 5th per-
centile identified [UGR with high sensitivity, outper-
forming conventional fetal biometry and Doppler
indices in detecting placental dysfunction.

The sFlt-1/PIGF ratio, a composite marker reflecting
the balance between pro- and antiangiogenic signals,
has been consistently reported to be elevated in [IUGR
[31-33]. Our findings corroborate this association, par-
ticularly in early-onset [IUGR, which is typically cha-
racterized by more severe placental impairment. Prior
research has shown that sFlt-1/PIGF levels correlate
with IUGR staging, Doppler abnormalities, and adver-
se neonatal outcomes, highlighting their potential uti-
lity in clinical decision-making [33-35].

Several studies have emphasized the value of angio-
genic markers in differentiating constitutionally small
fetuses from those with pathologic growth restriction.
While many fetuses below the 10th percentile achieve
favorable perinatal outcomes, identifying the subset at
risk due to placental insufficiency remains a major
clinical challenge [36,37].

A case-control study evaluated the angiogenic sFIt-
1/PLGF ratio in patients with fetuses classified via ul-
trasound as normally growing, constitutionally small,
or with I[UGR. The study found that patients with [UGR
had significantly higher sFlt-1/PLGF ratios compared
to those with normal or constitutionally small fetuses.
The authors concluded that sFlt-1/PLGF levels in [IUGR
correlate with IUGR staging, Doppler parameters, and
adverse outcomes, and may aid in disease classifica-
tion and clinical management [33].

In an observational study, sFlt-1/PLGF ratios were
significantly higher in pregnancies with [IUGR and ad-
verse neonatal outcomes compared to those with nor-
mal fetal growth. Angiogenic markers were analyzed
between 24-28+6 and 29-36+6 weeks of gestation in
530 patients. The study highlighted the potential utility
of angiogenic markers as objective tools for iden-
tifying fetuses at risk of poor neonatal outcomes [34].
Our results align with previous studies reporting simi-
lar findings. In a retrospective study, Rajiv et al. ana-
lyzed angiogenic marker levels (PLGF, sFlt-1, and
their ratio) in patients with [IUGR and SGA fetuses and
concluded that sFIt-1/PLGF ratios were significantly
higher in the IUGR group than in the SGA group (37).
Our results support the incorporation of angiogenic
markers into risk stratification strategies, allowing for
individualized monitoring and timely intervention.

The primary limitation of this study is the small sam-
ple size, which may limit the generalizability of the
findings. Nevertheless, these preliminary results provi-
de compelling evidence that maternal serum angioge-
nic markers, particularly the sFlt-1/PIGF ratio, are va-
luable adjuncts in the antenatal distinction between
IUGR and SGA.

Conclusion

Maternal serum angiogenic markers, including PIGF,
sFlt-1, and the sFIt-1/PIGF ratio, are significantly alte-
red in pregnancies complicated by IUGR compared to
SGA. These markers have the potential to improve the
antenatal diagnosis of IUGR, facilitate more accurate
risk stratification, and guide appropriate monitoring and
clinical management. Incorporating angiogenic marker
assessment into routine prenatal care may enhance the
identification of fetuses at risk for adverse outcomes.
Further research with larger cohorts is required to va-
lidate these findings and support their implementation
in clinical practice.

Conflict of interests: None declared.
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Abstract

Introduction. Persistent infection with high-risk hu-
man papillomavirus (HPV) is the main prerequisite for
the development of cervical precancer and cancer.
While most HPV infections are transient, psychosocial
and work-related factors, such as occupational stress
and burnout, may impair immune responses and in-
crease susceptibility to viral persistence.

Methods. A total of 146 women were enrolled, in-
cluding 95 with persistent HPV infection and 51 with-
out persistence after 24 months. HPV genotyping was
performed using multiplex real-time PCR. Work-rela-
ted psychological factors were assessed with standar-
dized questionnaires, including the Maslach Burnout
Inventory (MBI). Statistical analyses included Mann-
Whitney U test, Fisher’s exact test, and binary logistic
regression.

Results. HPV 16 was the most prevalent genotype in
persistent infections (46.3%), followed by HPV 31,
HPV 52, HPV 18, HPV 45, HPV 33, HPV 53, and
HPV 73. Women with persistent HPV infection were
significantly older compared to those without persis-
tence (35.348.7 vs. 32.74£8.9 years, p=0.04). Sociode-
mographic variables such as education, job sector, and
work experience were not significant predictors of
persistence. In logistic regression, the burnout dimen-
sion personal Accomplishment was a strong protective
factor, reducing the risk of persistent HPV infection by
31% (Exp(B)=0.690; 95% CI: 0.602-0.791; p<0.001).
Emotional exhaustion showed no significant asso-
ciation. The predictive model demonstrated an overall
accuracy of 82.2% (sensitivity 91.6%, specificity 64.7%).
Conclusion. Personal accomplishment, reflecting higher
professional efficacy and psychological resilience,
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and Obstetrics, 1000 Skopje, R. N. Macedonia; E-mail:
megim71@gmail.com

emerged as the strongest protective factor against per-
sistent HPV infection. These findings highlight the im-
portance of integrating psychosocial assessments into
occupational and public health strategies. Interventions
aimed at reducing workplace stress and enhancing
self-efficacy may strengthen immune responses and
lower the burden of persistent HPV infections.

Keywords: human papillomavirus (HPV), persistent
infection, burnout, emotional exhaustion, personal
accomplishment, work-related stress

AncTpakT

Bogen. [lep3ucrenTHaTa HHEKIIMja CO BUCOKO PU3UY-
HuTe XyMmMaH marmmioma Bupycu (XIIB) mpercraByBa
[JIaBEH INPEIyCIIOB 3a pa3BOj Ha IIEPBUKAJIHUTE IIpe-
KaHIIEPO3HHU U IepPBUKAICH KapIimHOM. ako moBekeTo
XIIB wH(eKIHH ce TPaH3UTOPHH, MICHXOCOIH]jATHUTE
U (akTopuTe MOBp3aHM cO paboTaTa, Kako INTO C€
npo(eCcHOHATHUOT CTPEC U CUHAPOMOT Ha Iperopysa-
e, MOXKaT J1a TO HApyIIaT HMYHOJIOIIKHOT OATOBOP U
Jla ja 3rojieMaT MOJUIOKHOCTa Ha BUPYCHA NEP3UCTEH-
THOCT.

Metonu. Bo crynmjata Oea BkiaydeHu 146 xeHH, o1
kou 95 co mep3ucrentHa XIIB wnbekmuja u 51 6e3
uHdeknuja mo 24 meceuu. XIIB reHoTmmum3ammjata
Oemie M3BpIIEHA CO TOMOII HA MYJITHIUICKC real-time
PCR wmetona. [lcuxomnomkure (GakTopu MOBP3aHU CO
pabortaTta Gea OLIEHETH CO CTaHAAPTU3UPAHH INpamIaj-
HUIIH, BKIYYyBajKU T0 U MparmaaHukoT Maslach Burnout
Inventory (MBI). 3a cratictuuka aHanmsa 6ea mpume-
Hetn Mann-Whitney U tect, Fisher’s exact tect u
OMHAapHa JIOTHCTUYKA perpecH;ja.

Pesyaratu. XIIB 16 Geme Haj3acTanmeHHOT TEHOTHI
kaj nepsucrtenTauTe XI1B nudexmun (46,3%), mo mro
crnenea tunoBute XIIB 31, XITIB 52, XIIB 18, XIIB
45, XTIB 33, XIIB 53 u XIIB 73. )Kenure co nep3uc-
teHTHa XIIB mH}ekmja Oea 3HAYUTEITHO MMOCTAPH BO
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criopeba co KoHTposHata rpyna (35,348,7 nacnpotu
32,748,9 ronunu, p=0,04). Conmonemorpadckure Ba-
pujabau kako 0Opa3oBaHUETO, CEKTOPOT HA BpabOTy-
Bamke U pabOTHOTO UCKYCTBO HE Ce€ TOKakaa KaKo 3Ha-
YajHU TPEIUKTOPU Ha TIep3UCTeHIHja. Bo mormcrny-
KaTa perpecHja, JMMEH3HjaTa Ha MperopyBame JImueH
ycrex, ce MOoKaka KaKo CHIJIEH 3alllTUTeH (akKTop, KOj
ro HaMaJyBa PU3HKOT of nep3ucteHTHa XIIB unbex-
mja 3a 31% (Exp(B)=0,690; 95% CI: 0,602-0,791; p
<0,001). Iumensujata EMonMOHaIHA UCIPICHOCT HE
MOKa)ka 3HayajHa acouujauuja. [IpeKTHBHUOT Mozeln
JEeMOHCTpHpAIIe BKyImHa TOYHOCT of 82,2% (ceH3u-
TUBHOCT 91,6%, cienuduanroct 64,7%).

3akay4yok. /umensujara JludeHn ycmex, Koja ja of-
pa3yBa ImorojieMata TNpodecHoHaIHA €(PUKACHOCT W
TICUXOJIOIIKA PE3WIMEHTHOCT, CE€ M3IIBOjyBa KaKO Haj-
CHJICH 3aIlTUTEH (hakToOp MPOTUB nep3ucTeHTHaTa XI1B
nHpexnrja. OBre HAOU ja TIOTCHIIMPAAT BaKHOCTA O]
WHTErpalrja Ha ICUXOCOIHUjaIHA MPOIEHKH BO CTpa-
TEernuuTe 3a jaBHO U npodecuoHanHo 3apasje. MHTep-
BEHLIMMTE HACOYECHH KOH HaMmalyBame Ha pabOTHHOT
CTpeC W 3ajaKHyBame Ha caMOe(HKACHOCTa MOXKeE Ja
ro 1oA00paT UMYHOJIOMIKHOT OATOBOP U Jia TO Hama-
JaT TOBapoT Ha nep3ucteHTHuTe XI11B nHbekmu.

Kayuynu 300poBu: xyman nammioma Bupyc (XIIB),
MEeP3UCTeHTHA MH(DEKIM]a, CHHAPOM Ha MPEropyBame,
€MOIIMOHAITHA HCUPIICHOCT, JIMYHA YCIIEX; CTPEC

Introduction

Burnout has become a prominent topic in occupational
health research over the last decades, reflecting the
growing recognition of work-related psychological
stressors and their impact on overall health. Burnout is
traditionally conceptualized as a three-dimensional
construct, consisting of emotional exhaustion, cynicism
or depersonalization, and reduced personal accom-
plishment [1]. These dimensions capture the chronic
response to sustained job-related stress and are widely
recognized in both clinical and organizational settings.
The burnout construct is defined as a psychological
syndrome caused by a prolonged response to interper-
sonal stressors, mainly at the workplace, which en-
compasses three dimensions: emotional exhaustion,
depersonalization, and a decrease in personal achieve-
ments. Recently, the World Health Organization (WHO)
has included burnout in the International Classification
of Diseases (ICD-11) in the section ‘Factors influen-
cing health status or contact with health services’
under the definition of ‘Burnout’ (QD85) [2].

According to some studies, emotional exhaustion is a
core dimension of burnout, while reduced achievement
and depersonalization occur with varying intensity de-
pending on the professional context [3]. In healthcare
professionals, burnout has been extensively studied,

with evidence showing that it contributes not only to
diminished work performance and increased medical
errors, but also to negative health outcomes [4,5].

The consequences of burnout extend beyond psycho-
logical well-being. A systematic review of prospective
studies revealed that burnout is associated with a wide
spectrum of adverse outcomes, including cardiovas-
cular diseases, musculoskeletal disorders, sleep prob-
lems, depression, and impaired immune function [6].
These consequences may increase susceptibility to
chronic diseases and infections. Furthermore, burnout
shows strong correlations with depression and anxiety
[7], which may mediate biological mechanisms such
as dysregulation of the hypothalamic-pituitary-adrenal
(HPA) axis and impaired cellular immunity. These
pathophysiological mechanisms are of particular im-
portance in relation to the persistence of viral infec-
tions, as they may compromise the host’s ability to
mount an effective immune response, thereby facilita-
ting viral survival, replication, and the progression
toward chronic or recurrent infection [4,5].

Human papillomavirus (HPV) is one of the most
frequent sexually transmitted infections [8]. Nearly all
sexually active individuals will encounter an HPV
infection at some point in their life. Most infections
resolve spontaneously within 1-2 years. However, an
HPYV infection can become persistent and lead to pre-
cancer or cancer at female anogenital sites, including
the cervix, vulva, vagina and anal canal. Virtually all
high-grade cervical intraepithelial neoplasia (CIN) and
cervical cancers are caused by high-risk HPV (hrHPV)
infections [9-11]. HPV infection has been closely
associated with cervical invasive squamous cell carci-
noma (SCC) and most cervical adenocarcinoma le-
sions [10,12]. To date, 227 HPV types have been
identified in humans, of which approximately 40 al-
pha-types are recognized as causative agents of over
750,000 malignancies annually. Among these, HPV 16
and HPV 18 are the most prevalent, together accoun-
ting for more than 80% of the global cervical cancer
burden, while additional high-risk types such as HPV
31, HPV 33, HPV 45, and HPV 58 are also strongly asso-
ciated with cervical and anogenital cancers. Notably,
HPV 16 is not only the predominant oncogenic type in
cervical cancer but is also linked to head and neck can-
cers. These oncogenic HPV types are classified as
high-risk (HR), in contrast to low-risk (LR) types
such as HPV 6 and HPV 11, which are associated pri-
marily with benign, self-limiting lesions [13-15].
Taken together, the evidence suggests that work-rela-
ted psychological stressors, manifested through burn-
out, may have influence not only on mental health but
also on vulnerability to persistent infections. Investiga-
ting the role of burnout and its psychological dimen-
sions as predictors of persistent HPV infection could
therefore provide new insights into the intersection of
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occupational health, mental well-being, and infectious
disease outcomes.

Materials and methods

This case control study included 146 women: 95 with
persistent HPV infection (infection present >24 months
after initial diagnosis) and 51 in whom the infection
had cleared. All participants provided written informed
consent, and the study was approved by the Ethics
Committee for Human Research, Faculty of Medicine,
Skopje.

The analysis of the samples, cervical swabs taken from
patients, was performed in the Laboratory for molecu-
lar diagnostics and HPV typing at the University Cli-
nic for Gynecology and Obstetrics, Skopje. DNA was
extracted using a commercial kit for urogenital sam-
ples, followed by detection and genotyping with a
multiplex real-time PCR assay (cyclic-CMTA). This
method enables simultaneous amplification, detection,
and differentiation of 19 high-risk HPV types (HPV
16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66,
68, 69, 73, 82) and 9 low-risk HPV types (HPV 6, 11,
40,42, 43, 44, 54, 61, 70), including an internal control.
Sociodemographic and occupational data were collec-
ted with a structured questionnaire addressing educa-
tion, job sector, and work experience. Burnout was
assessed using the Maslach Burnout Inventory-General

Table 1. HPV type / Persistent HPV infection

Survey (MBI-GS), covering emotional exhaustion, de-
personalization, and personal accomplishment. Items
were rated on a 7-point Likert scale (O=never to 6=
every day), with higher exhaustion and depersonaliza-
tion scores indicating greater burnout, and higher accom-
plishment scores reflecting greater professional efficacy.
Statistical analysis was performed using SPSS, v23.
Descriptive statistics were calculated, and group diffe-
rences were tested with the Mann-Whitney U test and
Fisher’s exact test (Monte Carlo correction). Logistic
regression was applied to assess predictors of persis-
tent HPV infection. The predictive values for persis-
tent HPV infection were quantified by applying binary
logistic regression analysis [Wald, Exp (B), 95.0% CI
for Exp (B), p], using the Enter method. Reliability of
the MBI subscales was assessed using Cronbach’s
alpha. Statistical significance was considered for va-
lues of p<0.05, while highly significant values were
p<0.01. For the purposes of our study, only some of
the obtained results are presented.

Results

Out of a total of 146 participants, 95 had persistent
HPV infection, of which 58 presented with a single
HPV type, while 37 had mixed HPV infections. Table
1 presents the structural percentages of HPV types
among patients with persistent HPV infection.

HP . . . .
vV Count Cumulative Percentage Cumulative HPV Count Cumulative Percentage Cumulative
type Count Percentage type Count Percentage
16 27 27 28.42 28.42 52; 40 1 70 1.053 73.68
18 3 30 3.16 31.58 16; 56 1 71 1.053 74.74
31 8 38 8.42 40.00 16; 54 1 72 1.053 75.79
33 3 41 3.16 43.16 45; 59 1 73 1.053 76.84
35 1 42 1.05 4421 16; 6 2 75 2.11 78.95
39 1 43 1.05 45.26 3516{ 5733 1 76 1.053 80.00
45 4 47 421 49.47 16; 45 2 78 2.11 82.11
52 4 51 421 53.68 16;352; 1 79 1.053 83.16
18; 33;

53 1 52 1.053 54.74 59: 73 1 80 1.05 84.21
56 1 53 1.053 55.79 31(;)159; 1 81 1.053 85.26
58 3 56 3.16 58.95 31;42 2 83 2.11 87.37
66 1 57 1.05 60.00 31 ﬁz; 1 84 1.053 88.42
73 1 58 1.05 61.05 52; 58 1 85 1.053 89.47
16;

51; 1 59 1.05 62.11 31;59 1 86 1.053 90.53
56

1561; 1 60 1.053 63.16 16;673; 1 87 1.053 91.58
39; 18; 33;

5 1 61 1.053 64.21 456 1 88 1.053 92.63
51;

52; 1 62 1.053 65.26 16; 42 1 89 1.053 93.68

53
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1361; 2 64 2.11 67.37 16,;53 1 90 1.053 94.74
382; 1 65 1.053 68.42 16; 73 1 91 1.053 95.79
18;

52; 1 66 1.053 69.47 16; 33 1 92 1.053 96.84
40

18;

31; 1 67 1.053 70.53 53; 11 1 93 1.053 97.89
54

18; 33; 67,

5] 1 68 1.053 71.58 4 1 94 1.053 98.95
53;

59; 1 69 1.053 72.63 16; 66 1 95 1.053 100.00
61

The most frequently isolated type was HPV 16, detec-
ted in 44 patients (46.3%), of which 27(28.42%) had
HPV 16 as a single infection, while 17(17.9%) had
HPV 16 as part of mixed HPV infections. The next
most prevalent types were: HPV 31, HPV 52, HPV 18,
HPV 45, HPV 33, HPV 53, and HPV 73.

Table 2. Descriptive statistics of patients’ age

Table 2 presents the descriptive statistics of patients’
age. The age of patients with persistent HPV infection
was 35.32+8.73 years (95% CI: 33.54-37.09) and of
patients without persistent HPV infection 32.73 + 8.88
years (95% CI: 30.23-35.22).

Valid Confidence Confidence . - . Std.
Age N Mean -95,00% 195,00% Median Minimum Maximum Dev.
Persistent HPV: o 35.32 33.54 37.09 34.00 21.00 57.00 8.73
infection
Non-persistent
HPV infection 51 32.73 30.23 3522 30.00 21.00 57.00 8.88

The age of patients with persistent HPV infection was
significantly higher compared to those with non-per-
sistent HPV infection (Z = 2.04, p = 0.04)

In the performed crosstabulation between patients” HPV
status and their employment sectors, Fisher’s exact test
yielded a value of 5.101 with p>0.05 (p=0.535; Monte
Carlo Sig. [2-sided]=0.522-0.548), indicating no signi-
ficant difference or association.

Figure 1 presents the results regarding the education of
employed patients. Crosstabulation between patients’
HPV status and their level of education yielded Fisher’s
exact test=3.437 with p >0.05 (p=0.652; Monte Carlo
Sig. [2-sided]=0.639-0.664), indicating no significant
difference or association.
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Patients with persistent HPV infection had a
nonsignificant longer work experience compared to
those with non-persistent HPV infection (Z=1.72, p=
0.09).

An increase in age by one year was associated with a
6.6% higher risk of persistent HPV infection (Exp (B)
=1.066; 95% CI for Exp (B): 0.977-1.164), although
this was not statistically significant (p=0.153). Patients
with a secondary vocational qualification had a 2.37-

to those with an advanced vocational qualification
(Exp (B)=2.371; 95% CI for Exp (B): 0.726-7.741), a
difference that did not reach statistical significance (p
=0.153). Employment in the Production, Energy, and
Construction sectors was associated with a 1.84-fold
higher risk compared to those employed in Finance,
Business, and Consulting (Exp (B)=1.844; 95% CI for
Exp (B): 0.533-6.379), but also not statistically
significant (p=0.334).

fold higher risk of persistent HPV infection compared

Table3. Binary Logistic Regression Analysis for Prediction of Persistent HPV Infections

95% C.I. for EXP (B)

B S.E. Wald df Sig. Exp (B) Lower Upper
Age .064 .045 2.047 1 153 1.066 977 1.164
Production, Energy and Construction 612 633 93 1 334 1844 533 6.379
Sectors (1)
Trade, Services and Transportation (1) .003 525 .000 1 .996 1.003 358 2.808
StPublic and Social Services (1) (.151) 490 .095 1 7158 .860 329 2.246
Culture, Arts and Recreation (1) (1.363) 1.260 1.170 1 279 256 .022 3.024
ESecondary Vocational Qualification (1) .863 .604 2.044 1 153 2.371 726 7.741
Vocational Education (1) 763 902 716 1 398 2.145 366 12.577
Masters or Doctoral Degree (1) .145 460 .099 1 753 1.156 469 2.850
Unknown (1) .048 .834 .003 1 954 1.049 205 5.373
Work experience (.035) .055 415 1 .520 965 .866 1.075
Constant (1.532) 1.152 1.769 1 184 216

To determine the predictive values of emotional ex-
haustion, personal accomplishment for persistent HPV
infections, the Enter method was applied. The overall

accuracy of this model in predicting persistent HPV
infections was 82.2%, with a sensitivity of 91.6% and
a specificity of 64.7%.

Table 4. Binary Logistic Regression Analysis for Prediction of Persistent HPV Infections

95% C.I for EXP (B)

B S.E. Wald df Sig. Exp (B) Lower Upper
Totall .027 .032 707 1 400 1.027 965 1.093
Step 1*  Total2 (.371) .070 28.368 1 .000 .690 .602 791
Constant 12.172 2.205 30.479 1 .000 193357.860
ROC Curve
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= 057
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Fig. 2. ROC area
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In assessing the significance of predictors for persis-
tent HPV infection, the strongest effect was observed
for personal accomplishment (Total 2) (Wald=128.368,
p<0.001), while emotional exhaustion (Total 1) showed
the weakest and non-significant effect (Wald=0.707,
p=0.400) (Table 19.1). An increase of one unit in
emotional exhaustion (Total 1) raised the risk of per-
sistent HPV infection by 2.7% (Exp (B)=1.027; 95%
CI: 0.965-1.093; p=0.400, not significant). Conver-
sely, an increase of one unit in personal accomplish-
ment (Total 2) reduced the risk by 31% (Exp (B)=0.690;
95% CI: 0.602-0.791; p<0.001, significant).

The ROC area is 0.842, which means that in 84.20%
/95%CI:0.770-0.915/ p<0.001 (p=0.000) / of all possible
pairs in which one has persistent HPV infection and
the other does not have persistent HPV infection, this
model will determine a higher probability of persistent
HPV infection (Figure 2).

Discussion

Our findings confirm HPV 16 as the dominant geno-
type in persistent infections, both as a single infection
and in combination with other high-risk types. This
dominance of HPV 16 aligns closely with multiple re-
cent studies which report HPV 16 as the leading high-
risk type associated with persistent infection and onco-
genic outcomes. Zhao et al. found that HPV 16 was the
most prevalent persistent genotype, followed by HPV
52,31, 35, and 53 [16,17]. Similarly, Jing et al. repor-
ted HPV 16 among the most common types in both
single and multiple infections in their population [18].
The pattern of mixed versus single infections in our
findings, where nearly half of the persistent infections
involved mixed HPV types, is consistent with broader
epidemiologic evidence. Studies such as those by Kim
et al. and Damgaard et al. show that mixed infections,
including HPV 16 plus other HR types, are common
and sometimes associated with higher severity of
lesions [19,20].

Notably, genotypes HPV 31, HPV 52, HPV 18, HPV 45,
HPV 33, HPV 53, and HPV 73 appear in our results
among the next most prevalent types. This matches
with the findings in recent studies by Zhao et al. where
HPV 52 and HPV 31 follow HPV 16 in prevalent rank,
reinforcing the global pattern that these HR types are
among key contributors to persistent HPV burden [16].
Our results support the hypothesis that HPV 16 has the
strongest oncogenic potential in persistent infection
settings.

Our study demonstrated that the mean age of patients
with persistent HPV infection was significantly higher
than that of patients without persistent infection. These
findings are consistent with previous reports, such as
those by Castle et al. and Plummer ef al., which sho-
wed that increasing age is associated with reduced
viral clearance and a higher likelihood of persistent

HPV infection [21,22]. This effect has been attributed
to age-related changes in immune competence and the
cumulative exposure to risk factors across the lifespan.
Although our results showed only a nonsignificant
trend toward longer work experience in the persistent
group, this finding may reflect the role of prolonged
exposure to occupational stressors in impairing immu-
ne responses. This interpretation is in line with fin-
dings by Kuebler et al. [23] and Fang et al. [24], who
reported that psychological stress can influence immu-
ne function and increase susceptibility to persistent
viral infections, as well as broader psychoneuroimmu-
nology research highlighting the role of stress in
immune dysregulation and disease susceptibility [3-5].
No significant differences were found between groups
concerning educational attainment. However, women
with only secondary vocational qualifications showed
a higher, though nonsignificant, risk of persistent in-
fection compared to those with advanced vocational
training or higher academic degrees. These observa-
tions are in line with studies by Kops et al. [25] and
Swai et al. [26], which demonstrated that lower educa-
tional level and socioeconomic status are associated
with increased risk of HPV infection and persistence
due to reduced screening participation and delayed
healthcare access.

Our analysis did not reveal significant differences bet-
ween women with persistent and non-persistent HPV
infections regarding employment sector. On the con-
trary, Shoji et al. found significant differences between
the occupational groups in the self-efficacy burnout
associations, and the strongest associations were found
for teachers [27]. The observed differences may be due
to the relatively small number of patients included in
our study compared to the meta-analysis by Shoji et al.
Among the burnout dimensions, personal accomplish-
ment emerged as the strongest protective factor, redu-
cing the risk of persistent HPV infection by 31%,
whereas emotional exhaustion did not show a signi-
ficant effect. This pattern aligns with the conceptual
framework of Maslach and Leiter [1] and with eviden-
ce from Edu-Valsania et al. [2], who emphasized that
positive psychological resources such as efficacy and
accomplishment mitigate the negative impact of stress
on health outcomes. In addition, findings by Koutsimani
et al. [6] support the view that burnout dimensions are
differentially associated with psychological well-being
and biological responses. These results suggest that
professional efficacy and accomplishment may streng-
then adaptive coping and immune function, consistent
with previous work on coping mechanisms and psy-
chological outcomes [28-31]

This interpretation is further supported by studies exa-
mining the biological mechanisms of stress. For exam-
ple, Glaser and Kiecolt-Glaser [32] and Cohen et al.
[33] demonstrated that chronic stress was linked to
immune dysregulation and higher susceptibility to vi-
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ral infections. Similarly, Dhabhar (34) and Steptoe and
Kivimdki [35] showed that psychosocial stress was
associated with changes in immune competence and
health outcomes, providing a plausible explanation for
the association observed in our study. This is consis-
tent with psychoneuroimmunology literature, which
demonstrated that stress alters cytokine profiles and
weakens antiviral defense [32-38].

Our findings have important implications for both cli-
nical practice and occupational health. They suggest
that psychosocial resources, particularly professional
efficacy and personal accomplishment, may play a
protective role against persistent HPV infection. This
interpretation is consistent with evidence from Koutsi-
mani et al. [6], who showed that burnout was closely
related to psychological distress and health outcomes,
and with Kuebler et al. [23], who highlighted the role
of stress in influencing immune function. Furthermore,
the review by Edu-Valsania et al. [2] emphasized that
positive psychological factors such as accomplishment
can mitigate the effects of work-related stress, thereby
supporting resilience. Future research should focus on
larger and more diverse populations, adopt longitudinal
designs, and integrate biological markers of stress
alongside psychosocial assessments in order to better
understand the interplay between burnout, immunity,
and viral persistence.

Conclusion

This study highlights the influence of work-related
psychological factors on the persistence of high-risk
HPV infection. While sociodemographic and occupa-
tional variables such as age, education, and job sector
did not emerge as significant predictors, trends suggest
that contextual stressors may interact with psycholo-
gical resources to shape outcomes. Among burnout di-
mensions, personal accomplishment was identified as
the strongest protective factor, reducing the risk of
persistence by 31%, whereas emotional exhaustion
showed no significant effect. These findings empha-
size that resilience and professional efficacy may play
a critical role in supporting immune function and con-
trolling viral infections. Incorporating psychosocial
assessments into preventive and occupational health
strategies could improve early risk identification and
guide interventions aimed at enhancing resilience, the-
reby contributing to better HPV control and reduced
burden of HPV-related malignancies.
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Abstract

Introduction. Acenocoumarol remains the predomi-
nant oral anticoagulant prescribed for patients with
atrial fibrillation (AF) in the Republic of North Mace-
donia. Despite contemporary clinical guidelines that
emphasize the superiority of novel oral anticoagulation
drugs (NOAC) in terms of efficacy and safety, the
utilization of acenocoumarol persists largely driven by
economic constraints.

Aim. To evaluate the impact of age on quality of oral
anticoagulant therapy (OAT) in patients with AF pla-
ced on acenocoumarol and the impact of seasonal va-
riation on the quality of OAT.

Methods. This retrospective, cross-sectional study
comparised 91 patients with permanent AF receiving
acenocoumarol during the period from January 2020 to
December 2022. Recommended optimal therapeutic
range of the international normalized ratio (INR) was
2.0-3.0. Rosendaal method was used for calculating
time in therapeutical range (TTR). Participants in the
study were selected by using inclusion and exclusion
criteria.

Results. The mean age of participants was 76 years
(£7.9). The majority of them (65%) were women (n=59).
Optimal anticoagulation with TTR >70% was not
achieved in any age group. The average TTR among
all participants was 46.18% (£27.21). The highest va-
lue of TTR was 56.82% in the group aged 60—69, whi-
le the lowest TTR was 43.01% in the group aged 80—
89. The study confirmed seasonal variation of the INR
values, although the highest levels were recorded du-
ring the coldest months.

Conclusion. Identification of factors contributing to
suboptimal anticoagulation is essential to achieve opti-
mal anticoagulation in patients with AF. Personalized
care (frequent follow-up and potential to adhere to the
prescribed therapy) lead patients to better choice and
decision that affect their health and wellbeing.
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1000 Skopje, R. N. Macedonia; E-mail: bognjanova@gmail.com
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Ancrpakr

BoBen. Bo Penyonuka CeBepHa MakeioHH]a alleHOKY-
MapoJIOT OCTaHyBa JOMHHAHTEH OpalieH aHTHKOAary-
JIAHT TPENUIIaH 33 MAlMeHTH CO MPETKOMOpHa (uo-
pwranyja (I1d). M mokpaj MOCTOCYKUTE KIMHHYKA
BOIIYH KO ja HAIJacyBaaT CylepUOPHOCTA HAa HOBHUTE
anTukoaryinanTHu Jexkou (HOAK) Bo ogHOC Ha edu-
KacHOCTa M 0e30eqHoCcTa, yrnorpebara Ha aleHOKyMa-
PO ¥ TIOHAaTaMy € BO TEK BO ToJeMa Mepa 3apajd eKo-
HOMCKH OpaHHYyBamba.

Hen. Jla ce epaidyupa BIMjaHHMETO HA BO3pacTa Bp3
KBaJIUTETOT Ha OpajHaTa aHTHKOAryJaHTHA Tepamuja
(OAT) xaj naumentu co I1d mocTaBeHH Ha allEHOKY-
MapoJl ¥ BJIMjaHUETO Ha CE30HCKUTE BapHjalllid BP3
kBasnuTeToT Ha OAT.

Metoan. OBa e peTpOCHEeKTHBHA, MPEcedYHa CTYAH)ja
Ha 91 manueHT co nepmaneHTHa [I®D mocraBeHn Ha
aIleHOKyMapoJ BO MepuoaoT of janyapu 2020 mo ne-
kemBpu 2022. [IpenopagyaHHOT ONITUMAJEH TEPATHCKU
paHT Ha WHTEPHAIMOHATHUOT HOPMAaJM3UpaH OJHOC
(INR) 6eme 2,0-3,0. Bemre xopucteH MeTonot mo Po-
3€HIaN 32 KaJKyJIHpame Ha BPEMETO BO TEPAINCBTCKU
panr (TTR). Ceneknujara Ha y4eCHHUIM BO CTyadjara
Oelre HampaBeHa CO KOPUCTEH¢ MHKITY3UOHH M EKCKITY-
3WOHH KPUTCPUYMH.

Pe3yararu: CpenHara Bo3pacT Ha yYECHHIUTE Oerre
76 romunun (£7,9). MHO3uHCTBOTO Off HUB (65%) Oea
xeHu (n=59). OnrrumaiHa anTrkoaryamnyja co TTR>70%
He Oellle OCTHTHATA BO HHUTY €IHA BO3pacHa rpyra.
IMpoceunoto TTR Ha menmara rpyma Oeme 46,18%
(¥27,21). Hajeucoka Bpemnoct Ha TTR 56,82% OGeme
MOCTUTHAT BO BO3pacHara rpyma oj 60-69 rogunu,
nojieka Hajaucka Bpeanoct Ha TTR ox 43,01% umare
Kaj Bo3pacHara rpymna o 80-89 romguau. Bo crynujara
Oemie mMOTBpAEHA ce30HCKa Bapujandja Ha INR, mako
HajBucoKH BpeaHocTr Ha INR Oea 3abenexxkaHu BO
HAjCTYJACHUTE MECEITH.
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3axiydok. VpeHtudukanujara Ha (QakTopure KOu
MPHIOHECYBaaT J0 CyOONTHMalHa aHTOKOaryiaiuja
OZI CyIITHHCKO 3HAUYeHe 3a Jla Ce TIOCTUTHE ONTHUMA-
Ha aHTUKoarynanuja kaj namuenture co 11d. Ilepco-
HallM3UpaHaTa TPKa (J4ecTo Clefeme W MPUAPIKYBa-
HE KOH TpeluIllaHaTa Tepanvja) JoBeayBa 10 moxodap
n300p U OfIyKa KOU BIMjAaaT BP3 HUBHOTO 3/paBje U
6marococrojoa.

Kayunu 3060poBu: Pozenaan meron, INR,
anenoxymapoia, TTR

Introduction

For patients diagnosed with atrial fibrillation (AF) in
the Republic of North Macedonia acenocoumarol
remains the most commonly prescribed anticoagulant
reflecting a notable divergence from current clinical
guidelines which advocate the use of novel oral anti-
coagulants (NOACs). Despite the strong recommend-
dations favoring NOACs due to their favorable safety
profiles, ease of use and predictable pharmacokine-
tics, acenocoumarol’s persistent presence in clinical
practice can predominantly be attributed to economic
considerations [Error! Reference source not
found.]. Initiation of acenocoumarol therapy poses
significant challenges, primarily due to numerous
factors that can markedly affect the appropriate dosing
of this anticoagulant. Management of acenocoumarol
treatment is particularly complex because several
variables, including potential interacttions with other
medications, presence of acute illnesses and dietary
influences-particularly consumption of green leafy ve-
getables-can lead to substantial variations of the inter-
national normalized ratio (INR) values [2]. Unwanted
challenges to the regular use of vitamin K antagonists
include also frequent INR checks at transfusions, and
frequent adjustments to the daily dosage.

Aim

The primary aim of this study was to evaluate the
quality of oral anticoagulant therapy (OAT) in patients
with non-valvular AF receiving acenocoumarol. This
was achieved by assessment of the time in therapeutic
range (TTR), identifying factors contributing to subop-
timal anticoagulation such as age. The secondary aim
was to evaluate the variation of the INR value based
on factors like season variation.

Material and methods

This retrospective, cross-sectional study comprised 91
patients with permanent AF receiving acenocoumarol
during the period from January 2020 to December 2022.
Inclusion criteria were:

- Patients with permanent AF;

- Patients receiving acenocoumarol with AF longer
the two years;

- Patients with estimated glomerular filtration rate
(eGFR) >60 ml/min/1.73 m?;

- Patients with CFS (Clinical Frailty Scale), fragility
4 points or less [3].

Exclusion criteria were:

- Patients with paroxysmal type of AF;

- Patients switched to NOAC, then returned on
vitamin K antagonist;

- Patients with implanted mechanical valve;

- Patients with active malignant disease and/or
active chemotherapy;

- Patients receiving dual antiplatelet therapy;

- Patients with high HAS-BLED score (>3);

- Patients with previous stroke history.

We performed statistical analysis of INR values

extracted from patients' electronic medical records at

the Institute for Transfusion Medicine of the Republic
of N. Macedonia. The TTR was calculated using the

Rosendaal method [4]:

- INR-Standardized prothrombin time, international
standard for prothrombin time (PT) represents the
calculated value as a ratio of the patient’s PT to a
control PT standardized for the potency of the
thromboplastin reagent developed by the World
Health Organization' using the formula: [4]

- INR = Patient PT + Control PT

- The recommended INR range for patients with
atrial fibrillation and non-mechanical heart valves
is between 2 and 3 [1]. No special preparation is
required for blood sampling for this test. Since our
patients had recommendation for taking their
medication at 5 p.m., delaying therapy for the test
was not necessary.

- TTR - Time in therapeutic range (TTR) represents
the proportion of INR values within the target
range relative to the total number of INR measu-
rements. The simplest method to calculate TTR is
the Rosendaal method. According to the latest
ESC guidelines for atrial fibrillation (2024), adequate
anticoagulation is defined as a TTR > 70% [1];

- The Rosendaal method assumes a linear progre-
ssion of INR changes between patient visits. This
method estimates the number of days spent within
the therapeutic range since the last visit. We utili-
zed the online INR Pro calculator for this calcu-
lation [4].

Results
The average age of patients was 76 (£7.9) years. Majo-

rity of patients (65%) were female (59) and 35% were
male (32) (Figure 1).
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Fig. 1. Gender distribution

The largest age group was 70-79 years, consisting of
41 patients (45%). The smallest group was 60-69 years,
with 11 patients (12.1%). There were 27 patients (29.7%)
in the 80-89 years age range, and 12 patients (13%)
were in the 90-99 years age group (Figure 2). Over the
three-years study period, a total of 1,890 INR results
were processed corresponding to an average of 20.9
(+4.4) measurements per patient. On average, patients
had seven INR measurements per year, with an ave-

rage interval of 54 days between two consecutive INR
tests. All INR check-ups were predetermined with date
and time from the transfusions. The majority of INR
tests were conducted during the winter months
(December, January, and February), with a total of 540
results, and the highest number performed in December.

In contrast, the fewest tests were performed during the
spring months (March, April, May), totaling 398 results,
with April having the fewest at 115 checks (Figure 3).

50%
40%
30%
20%
10%
0%

Fig. 2. Age distribution

B 60-69y.

W 70-79y.

9 80-89y.

Fig. 3. Distribution of TTR according to age
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Fig. 4. Distribution of the INR results by season

The overall mean TTR of all participants was 46.18
(£27.21) indicating suboptimal anticoagulation control.
The best anticoagulation control was observed in the
youngest age group (56.82%). The lowest TTR (43.01%)
was observed in the 80-89 years age group. None of
the age groups achieved a TTR above 70%. Difference
in the TTR values between the age group with highest
and lowest value of TTR, 56.82% in the group of 60-
69 years and 43.01% in the group of 80-89 years,
accordingly, was statistically significant (p=0.003)
(Figure 4). Seasonal variations in TTR values were
observed throughout the year, indicating that INR
levels fluctuated with the seasons.

The highest INR values were recorded during the
autumn (2.3£1.03) and winter (2.25+0.88) months.
Conversely, the lowest INR values were observed du-
ring the spring (2.05+0.68) and summer (2.03%0.69)
months. Analysis of the seasonal variation in INR va-
lue revealed significantly higher levels during the col-
dest months (autumn and winter; mean INR 2.27+0.96,
n=1,050) compared to warmer months (spring and su-
mmer; mean INR 2.04+0.68, n=839). This difference
was statistically significant (t=6.10, df<1863, p<0.001),
indicating a clear seasonal pattern in anticoagulation
control.

Discussion

In this study, the overall anticoagulation control among
patients with permanent AF on acenocoumarol was
suboptimal, with mean TTR of 46.18%, well below the
recommended 70%. This low TTR underscores the cha-
llenges in maintaining consistent and optimal anti-
coagulation in real-world clinical settings, which was
important implication for preventing thromboembolic
events and bleeding complications in the high-risk
population. A noteworthy aspect of the findings is the
significant influence of age on anticoagulation quality

[5-7]. Younger patients exhibited better INR control
and higher TTR values, whereas older patients, parti-
cularly those 80-89 years, showed the lowest TTR.
This observation aligns with prior research suggesting
that advanced age is more associated with variable
INR control [5-7]. Several factors likely contribute to
this disparity: older adults frequently have multiple
comorbidities that necessitate complex medication re-
gimens (polypharmacy), which can interfere with phar-
macokinetics and pharmacodynamics of vitamin K an-
tagonist like acenocoumarol. Additionally, age-related
physiological changes-such as altered liver metabolism,
decreased renal function and variable dietary vitamin
K intake-may further destabilize anticoagulant response,
making management more challenging in this subgroup.
Besides patient-related factors, the study highlights the
impact of the environmental and behavioral influences
on anticoagulation efficacy by demonstrating clear seaso-
nal variation.

Seasonal variation and TTR values during the colder
months (autumn and winter) compared to the warmer
months (spring and summer), suggest that temperature,
lifestyle changes or other seasonal factors may en-
hance stability of anticoagulation control. The statis-
tically significant difference (t=6.10, df=1863, p<0.001)
confirms the robustness of the seasonal effect. This pa-
ttern might be explained by multiple potential mecha-
nisms: colder weather may increase vitamin K intake
through altered dietary habits, such as the consumption
of vitamin potassium-rich winter vegetables; changes
in physical activity levels and illness patterns across
seasons may affect metabolism and drug response; and
differences in exposure to sunlight, influencing vita-
min D levels might indirectly modulate coagulation
pathway [8].

Moreover, the study found that the frequency and
number of INR measurements were higher in colder
months, which likely contributed to better anticoagu-
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lation control. More frequent monitoring allows timely
dose adjustments, preventing prolonged periods of
sub- or supratherapeutic INR value [9]. This finding
suggests that intensified monitoring strategies during
periods of increased risk improve overall anticoagula-
tion quality.

These results emphasize the multifactorial nature of
anticoagulation management, where patients’ demo-
graphics, comorbid conditions, environmental factors
and healthcare processes all interplay to determine the-
rapeutic outcomes. From a clinical perspective, these
data advocate for incorporating considerations as clo-
ser follow-up, medication review to reduce polyphar-
macy and patient education on lifestyle factors that
may influence INR stability.

Furthermore, awareness of seasonal variation could
inform clinical decision-making and resource alloca-
tion, including more intensive INR monitoring and pa-
tients counseling during warmer months, when control
tends to be poorer, to mitigate risks of adverse events.
Integration of new technology such as INR monitoring
or digital health platforms could also help bridge seasonal
gaps and enhance patient adherence.

This study adds important knowledge about how de-
mographic and seasonal factors influence anticoagu-
lation in patients with permanent AF treated with ace-
nocoumarol. These findings call for multifaceted inter-
ventions targeting at risk groups, especially older
adults and adaptive management strategies that reflect
seasonal patterns to optimize safe and effective anti-
coagulant therapy.

Conclusion

This study demonstrates that overall anticoagulation
control in patients with AF on acenocoumarol is sub-
optimal, with TTR values well below the recommend-
ded target. Age significantly influences therapy quality,
with older patients exhibiting poorer control. Addi-
tionally, seasonal variation affects INR levels, with
higher TTR observed during colder months. These

findings underscore the need for closer monitoring and
individualized management of oral anticoagulation,
particularly in elderly patients and during warmer pe-
riods, required to improve therapeutic outcomes and to
reduce the risk of thromboembolic or hemorrhagic
complications.

Conflict of interests: None declared.
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Abstract

Introduction. The causes of preterm birth are mul-
tifactorial and include genetic, social, anatomical, hor-
monal and infectious factors. Among the most co-
mmon pathogens of vaginal infections associated with
preterm birth is Gardnerella vaginalis, a facultative
anaerobic bacterium that is often present in cases of
bacterial vaginosis.

Aim. The aim of this study was to analyze the impact
of Gardnerella vaginalis infection on the incidence of
preterm birth, based on clinically collected data from
our patients.

Methods. The study was prospective, analytical, and
included 819 pregnant women with preterm birth in
the period from 01.01.2023 to 31.12.2023 at the Uni-
versity Hospital Center in Prishtina, Kosovo. Cervico-
vaginal samples were collected and analyzed for Gard-
nerella vaginalis infection with standard microbiolo-
gical and PCR methods. Preterm birth was defined
according to the WHO guidelines as birth before the
37th week of gestation. Collected data were statistica-
Ily analyzed and presented in tables.

Results. The prevalence of Gardnerella vaginalis
infection in patients delivered preterm was 9.43% (61
cases). Infection was associated with significantly in-
creased leukocytes and CRP in mothers and newborns,
lower birth weight, lower Apgar score, and a higher pro-
bability of cesarean section. The correlation between
Gardnerella vaginalis infection and preterm birth was
statistically significant (p<0.0001).

Conclusions. Gardnerella vaginalis infections signifi-
cantly contributes to preterm birth through inflammatory
mechanisms and damage to the integrity of fetal mem-
branes. Early screening and treatment of cervicovagi-
nal infections with Gardnerella vaginalis are essential
for the prevention of premature births.
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Bosen. IlpuunHuTe 3a IpeABPEMEHO NOPOLYBAKE CE
MYJITA(AKTOPUjATHA W BKIYYyBaaT TCHETCKH, COIIH-
jaJIHH, aHATOMCKH, XOPMOHAJTHH ¥ MH()EKTHBHU (hak-
topu. [lomery rmaBHATE TATOTEHH areHCH O] BaTMHAI-
HUTE HHMEKINH aCOUUPaHH CO MPEIBPEMEHO TTOPOLIY-
Bame e Gardnerella vaginalis, ¢akynratuBHO aHaepoOHa
0akTepHja Koja € 4ecTo MPUCYTHA Kaj CIy4aeBHTE CO
OaKTeprCKa BarnHO3a.

Hea. Lenta Ha oBaa cTynuja € Ja ce aHaJU3Upa BIIU-
janueto Ha uHpekuujata co Gardnerella vaginalis Ha
WHIMJCHIIN]jaTa HA MPEIBPEMEHH MOPOAyBama, 0a3u-
PpaHO Ha KIMHUYKH I[OGI/ICHI/ITC pe3ysITaT OJ] HAILIUTC
MalUCHTKH.

Metonu. Ctynujata Oelne MpoOCIeKTUBHA, aHATNTHI-
Ka, ¥ BKIydyBaie 819 OpeMeHH KeHU cO MPEeIBPEMEHO
nopoxysawe Bo nepuonot og 01.01.2023 no 31.12.2023
BO YHuBep3uTeTcKHOT bomunukn Ilentap Bo Ilpum-
tuHa, Kocoro. LlepBuKo-BarnHa HUTE IpUMeponn Oea
coOpaHu 1 aHaIM3UpaHu 3a nHdeknuja co Gardnerella
vaginalis co cranmapaer Mukpoouonomky 1 PCR wme-
toxa. IlpenspemeHo mopoxayBame Oerre nepHHHPaHO
criopen Boanunute Ha C30 kako nmopoaysame npen 37-
Ta recranucka Henueia. Jloouenure nmojgaronu 6ea cra-
TUCTUYKH 00pabOTEHU U MPE3CHTHPAHH BO TaOEITH.
Pesyararu. [IpeBanennujata Ha undeknuja co Gard-
nerella vaginalis kaj mpeaBpeMeHO HOPOACHHUTE Ia-
nueHTky u3HecyBame 9,43% (61 cimy4yaj). Madekmmja-
Ta Oemre aconypaHa CO CHTHH(HUKAHTHO 3TOJIEMEHU
neykountn u LPIIl kaj Majkute ¥ HOBOPOJACHUTE, TMO-
HUCKA POIMIHA TeXKHMHA, TOHN30K Arrap CKop, Kako 1
morojeMa MoxkHOCT 3a Llapcku Pe3. KopenanujaTa mo-
mery nHpeknujata co Gardnerella vaginalis u mpen-
BPEMEHOTO MOPOAYBame OellIe CTATUCTUYKH CUTHU(H-
kantHa (p<0,0001).

3akaydok. Undeknujata co Gardnerella vaginalis cur-
HU()MKAHTHO TPHUIOHECYBA 32 IPEABPEMEHOTO MOpPO-
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QyBame MPeKy WH(IAMATOPHA MEXaHU3MH U OIITETY-
Bamk¢ Ha MHTETPUTETOT Ha (eTamHUTe MeMOpaHu. Pa-
HHOT CKPUHHMHT U TpPETMaH Ha IePBUKOBarWHAIHUTE
undekmuu co Gardnerella vaginalis ce eceHimjaTHU
3a MpeBeHIH]ja O] IPEeIBPEMEHO ITIOPOAyBambe.

Koayunu 360opoBu: Gardneralla vaginalis, mpeaBpeMeHo
HopoJyBame, OakTepucka BarmHo3a, OpeMeHOCT,
uH(IaMaIuja

Introduction

Preterm birth is one of the greatest challenges in ob-
stetrics and neonatology, being one of the leading
causes of neonatal mortality and morbidity worldwide.
The World Health Organization (WHO) defines pre-
term birth as birth occurring before the 37th week of
gestation, including the interval from 28+0 to 36+6
weeks of pregnancy [1]. The causes of preterm birth
are multifactorial and include genetic, social, anatomi-
cal, hormonal and infectious factors. However, studies
in recent years have increasingly emphasized the role
of cervicovaginal infections, especially those that cause
changes in the vaginal microbiota [2,3]. Among the most
common pathogens of vaginal infections associated
with preterm birth is Gardnerella vaginalis, a faculta-
tive anaerobic bacterium that is often present in cases
of bacterial vaginosis. Bacterial vaginosis is characte-
rized by a disruption of the balance of the normal vagi-
nal flora, with a reduction in Lactobacillus spp. and an
increase in anaerobic bacteria such as Gardnerella va-
ginalis, Mobiluncus, Prevotella and Mycoplasma ho-
minis [4]. This condition can lead to an inflammatory
response at the level of the cervix and amniotic mem-
branes, stimulating the production of proinflammatory
cytokines such as interleukin-6 (IL-6) and tumor nec-
rosis factor (TNF-a), which play a role in promoting
uterine contractions and premature rupture of the mem-
branes [5].

During pregnancy, the vaginal microbiota maintains a
delicate balance that contributes to protection against
infections. Hormonal and immune changes during preg-
nancy can affect this balance, creating favorable condi-
tions for the colonization of Gardnerella vaginalis.
The presence of this microorganism in the vagina has
been associated in many studies with an increased risk
of preterm birth, low birth weight and neonatal infec-
tions [6]. The mechanisms through which G. vaginalis
affects these complications include increased degrada-
tion of cervical mucus, activation of inflammatory
pathways and production of proteolytic enzymes that
affect the integrity of amniotic membranes.

Assessing the impact of Gardnerella vaginalis infec-
tions on preterm birth is of particular clinical impor-
tance, as it helps prevent obstetric complications and
improve the health of the mother and the baby. Early

identification of women at high risk of vaginal infec-
tions allows for preventive interventions such as anti-
bacterial treatment, regular obstetric monitoring, and
education on intimate hygiene. In this sense, studying
the relationship between Gardnerella vaginalis coloni-
zation and preterm birth constitutes an area of research
with important values for clinical practice and health
policies [7,8].

Aim

The aim of this paper was to analyze the impact of
Gardnerella vaginalis infection on the incidence of
preterm birth, based on the data collected from our
clinical cases. The basic hypothesis of this study was
that the presence of Gardnerella vaginalis in the
vaginal flora significantly increased the probability of
birth before the 37th gestational week, due to the
stimulation of inflammatory mechanisms and damage
to the integrity of the fetal membranes.

Materials and methods

This was a prospective study with an analytical cha-
racter, conducted in the period from 01.01.2023 to
31.12.2023 in the Clinic for Gynecology and Obstet-
rics at the University Hospital Center in Prishtina,
Kosovo.

The study was approved by the Ethics Committee of
the Kosovo Medical Association. All participants pro-
vided written informed consent for the anonymous use
of their data for research purposes, in accordance with
the Declaration of Helsinki [9].

A total of 819 women with preterm births were in-
cluded in the study. Bacterial infection was found in
647 women and Gardnerella vaginalis infection was
detected in 61 cases.

In the group of patients without bacterial infection,
there were 172 women.

Inclusion criteria: age 18-40 years, singleton pregnan-
cy, no other obstetric pathologies such as preeclamp-
sia, placenta previa, or gestational diabetes.
Demographic and obstetric data were obtained from
medical records, including data on the week of birth,
patient's WBC, patient's CRP, newborn's WBC, new-
born's CRP, mode of delivery, newborn's weight, and
Apgar score at the first and fifth minute.

Samples were taken from the vagina and cervix with
sterile swabs and immediately placed in transport me-
dium for microbiological analysis.

Diagnosis of Gardnerella vaginalis infection was ba-
sed on the Amsel criteria, positive bacterial culture and
identification with the automated VITEK 2 system
(bioM¢érieux, France), and in some cases with PCR for
confirmation of Gardnerella vaginalis DNA.

Preterm birth was defined as spontaneous birth occu-
rring before the end of the 37th week of pregnancy,
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with or without premature rupture of the amniotic mem-
branes, according to the WHO guidelines.

Statistical analysis

Data were analyzed using SPSS v. 26 (IBM Corp.,
USA). Chi-square (?) test was used for comparison of
categorical variables, while Student's t-test was used
for numerical variables. Relative risk (RR) and confi-
dence intervals (CI 95%) were calculated to assess the
association between Gardnerella vaginalis infection
and preterm birth. A p-value <0.05 was considered as
statistically significant.

Results

This part of the study presents the results obtained by
the processing and statistical analysis of medical data
of 819 patients from the University Clinical Hospital
of Kosovo, Clinic for Gynecology and Obstetrics, who
experienced premature birth.

Bacterial infection was found in 647 of the 819 pa-
tients included in the study, representing a prevalence
of bacterial infections of 79% (Table 1).

Table 1. Distribution of patients in terms of frequency of
bacterial infection

Bacterial infection n(%)
yes 647(79)
no 172(21)
total 819

t (Student t-test), ***sig p<0.0001

Gardnerella vaginalis was present in 61 (9.43%) pa-
tients with bacterial infection.

Based on the gestational age at birth of the fetus, 2
groups were created: preterm birth, between 32-36+6
weeks of pregnancy, and preterm birth, between 28+0-
31+6 weeks of pregnancy.

Gardnerella vaginalis infection was more frequently
detected among patients who delivered between 28+0-
31+6 weeks of gestation compared to patients with
preterm births between 32-36+6 weeks of pregnancy
(77% vs. 24%., p=0.00006) (Table 2).

Table 2. Isolated bacteria in patients with infection depending on gestational
week of birth
Gestational week
Bacteria 28 +0-31+6 32-36+6 p-level
n (%) n (%)
2—
Gardnerella vaginalis 61 54(77) 7(24) X=16.12

**%p=0.00006

X?(Chi-square test), **sig p<0.01, ***sig p<0.0001

Table 3. Leukocyte count in patients with Gardnerella vaginalis infection

WBC mother (x 10°/L)

median

Bacteria n mean + SD (IQR) / p-level
min — max
Gardnerella  yes 61 18.5542.8 13.4-28.7 t=28.4
vaginalis no 172 9.07£1.9 6.1-19.8 p<0.0001

Z (Mann-Whitney U test), t (Student t-test), ***sig p<0.0001

There was a difference in the leukocyte count between
patients with Gardnerella vaginalis infection and pa-
tients without infection (18.55+2.8 versus 9.07£1.9 x
109/L) (Table 3).

Significantly higher CRP level was observed in pa-
tients with Gardnerella vaginalis infection compared
to patients without infection (mean 45.46+18.4 vs.
4.45+3.7 mg/dL, p<0.0001) (Table 4).

Table 4. CRP level in patients with Gardnerella vaginalis infection

CRP / mother (x 10°/L)

Bacteria n mean + SD median (IQR) p-level
Gardnerella yes 61 45.46+18.4 42(33.9-56) Z=11.52
vaginalis no 172 4.4543.7 4.1(3.1-4.8) p<0.0001

Z (Mann-Whitney U test), t (Student t-test), sig p<0.0001

Table 5. Leukocyte values in newborns with bacterial infection with Gardnerella

vaginalis
. WBC / newborn (x 10°/L)
Bacteria n mean £ SD min — max p-level
Gardnerella yes 61 19.05+2.9 12.4-29.5 t=30.19
vaginalis no 172 8.87£1.9 6.1-19.1 p<0.0001

t (Student t-test), sig p<0.0001
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The mean value of leukocytes was19.05 = 2.9 x 109/L
in newborns from mothers with Gardnerella vaginalis
infection (Table 5).

Newborns from mothers with with Gardnerella vagi-

nalis infections had significantly higher CRP levels
compared to newborns from mothers without Gard-
nerella vaginalis infection (42.55+13.4 vs. 4.07£3.4
mg/dL) (p<0.0001) (Table 6).

Table 6. CRP level in newborns with bacterial infection with Gardnerella

vaginalis
CRP / newborn (mg/dL)
Bacteria n mean £ SD median (IQR) / p-level
min — max
Gardnerella yes 61 42.55+13.4 46.1 (32-49.3) Z=11.55
vaginalis no 172 4.07+£3.4 3.45(34.3) p<0.0001

Z (Mann-Whitney U test), sig p<0.0001

Table 7. Mode of delivery in patients with bacterial infection with Gardnerella vaginalis

Birth method

Bacteria n spontaneous (%) cesarean section n (%) p-level
Gardnerella no 172 167(97.09) 5(2.91) X?>=13.6
vaginalis yes 61 51(83.61) 10(16.39) **%p=0.00023

X2 (Pearson Chi-square test), ***sig p<0.0001

Infection in pregnant mothers with Gardnerella vagi-
nalis was significantly associated with the mode of
delivery, i.e. with termination of pregnancy by cesa-
rean section (p<0.0001) (Table 7).

Birth weight less than 2500 grams was significantly
more common in newborns delivered by mothers with

Gardnerella vaginalis infection (95.08% vs. 10.47%)
(Table 8). The tested difference in the distribution of
newborns with birth weights lower and greater than
2500 grams in patients with and without infection with
the bacteria presented in Table 8 was statistically sig-
nificant (p<0.0001).

Table 8. Body weight of newborn less/more than 2500 g with bacterial infection with

Gardnerella vaginalis

Body weight / newborn (g)

Bacteria <2500 >2500 p-level
n (%) n (%)
Gardnerella vaginalis no 172 18(10.47) 154 (89.53) X?>=146.69
yes 61 58(95.08) 3(4.92) p<0.0001

X2 (Pearson Chi-square test), ***sig p<0.0001

In newborns delivered by mothers infected with Gard-
nerella vaginalis, the Apgar score at the first minute
ranged from 4 to 7, most often with a score of 6 (42.62%
of newborns). At the 5th minute, the Apgar score ran-
ged from 5 to 8, most often with a score of 7 (44.26%
of newborns) (Table 9).

Table 9. Apgar scores at 1st and 5th minute - Gardnerella
vaginalis infection

Gardnerella vaginalis

Apgar score 1% minute 5% minute
n (%) n (%)

4 5 5(8.2) 0

5 13 8(13.11) 5(8.2)

6 33 26(42.62) 7(11.48)

7 46 22(36.07) 27(44.26)

8 22 0 22(36.07)

9 122 61 61

Discussion

The results of this study support the hypothesis that
Gardnerella vaginalis infection plays an important role
in promoting preterm birth. This finding is consistent

with international studies that have shown similar asso-
ciations between disruption of the vaginal microbiota
and increased risk of preterm birth [5].

The biological mechanisms by which Gardnerella va-
ginalis influences preterm birth are multiple. The bac-
terium secretes proteolytic enzymes that damage cer-
vical mucus and amniotic membranes, reducing their
protective capacity. This damage can induce the re-
lease of prostaglandins and inflammatory cytokines,
such as interleukin-1p and TNF-o, which contribute to
the induction of uterine contractions and premature
rupture of membranes [2].

Another aspect of clinical importance is the fact that
many cases of bacterial vaginosis are asymptomatic,
which makes early identification and treatment more
difficult. Previous studies have suggested that routine
diagnosis of bacterial vaginosis during pregnancy, es-
pecially in women with a history of preterm birth, can
significantly reduce the incidence of new cases [6]. In
line with this, our results suggest that microbiological
screening and prompt treatment of Gardnerella vagi-
nalis infections should be included in obstetric preven-
tive protocols. However, our study has several limita-
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tions. Firstly, the number of cases was limited and the
retrospective design did not allow for definitive deter-
mination of causality between infection and preterm
birth. Secondly, although PCR analysis was included in
some cases, complete identification of the vaginal mic-
robiota through sequencing techniques was not per-
formed. Despite these limitations, the results constitute
a solid basis for further prospective research with lar-
ger samples.

In conclusion, the study emphasizes the importance of
maintaining the balance of vaginal flora during preg-
nancy and the need for a multidisciplinary approach to
the prevention of preterm birth. Education of pregnant
women on intimate hygiene, regular microbiological
screening and timely treatment of bacterial vaginosis
are measures that can significantly reduce the burden
of preterm birth at the population level.
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Case Report

RECONSTRUCTION OF COMPLEX SCALP DEFECT WITH LOCAL FLAP AND SKIN GRAFT

PEKOHCTPYKIIMJA HA KOMILIETEH JE®EKT HA CKAJIIIOT CO JIOKAJIEH ®JIAII 1
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Abstract

The scalp consists of specialized tissue composed of
dense hair follicles and inelastic, thick galea aponeuro-
tica, unlike other tissues of the body. Reconstruction
of the scalp can be challenging because of the conve-
xity of the underlying skeleton, the inelasticity of the
galea, and the paucity of the adjacent tissue, which
make even small defects difficult to close.

The creation of a local flap associated with skin graf-
ting is a surgical procedure performed in a single sta-
ge, providing coverage of devitalized areas with viable
and well-vascularized tissue.

Keywords: scalp, reconstruction, local flap, skin grafting

AO0cTpakT

CKIIarmoT aHaTOMCKH C€ pa3uKyBa CO CBOjaTa Ipajoa,
Ko)kaTa € cj1abo0 IMOoABIIKHA, HeeJlacCTHYHA U OoraTa co
(oNmuKyIM Ha BIAKHA W Tajuea aloHEYPOTHKa 3a pas-
JIMKA O] KOXKaTa Ha IPYTUTE JICIOBU O] TENOTO. 3aroa
¢ moceOeH MPeAM3BHK J1a Ce HAPaBH PEKOHCTPYKIUja
Ha Je(eKT Ha IOorJIaBUHATA.

PekoHCTpyKIHja co JIOKalleH pe3eH U KOMOWHAIHja CO
TpaHCIUIAHTAIMja Ha KOXa 3a CEKyHIapHHOT Jedext
BO €/ICH XMPYPIIKH aKT JaBa MHOTY JOOpH pe3yaTaTH
3a MOKPUBALE HA JICBUTATU3UPAHH U JJIA00KH Je(heKTH.

KayuyHu 300poBuU: CKaJIll, pEKOHCTPYKIIM]a, TOKAIEH
pe3eH, TPaHCIUIAHTaIlH]ja Ha KOXKa.

Introduction

The scalp consists of specialized tissue composed of
dense hair follicles and inelastic, thick galea
aponeurotica, unlike other tissues of the body [1].
Reconstruction of the scalp can be challenging because
of the convexity of the underlying skeleton, the
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inelasticity of the galea, and the paucity of the adjacent
tissue, which make even small defects difficult to close
[2-4].

Different reconstruction methods have been described,
such as external table drilling, skin grafts, local scalp
flaps, pedicled flaps, microsurgical flaps and reimplan-
tation.

The creation of a local flap associated with skin graf-
ting is a surgical procedure performed in a single sta-
ge, providing coverage of devitalized areas with viable
and well-vascularized tissue [5].

Case report

A 56-year-old male patient had a car accident. He
came to the hospital with a complex scalp defect
(Figure 1), fracture of C6 vertebrae and cerebral
commotion.

Because the wound was infected and Acinetobacter
baumannii was isolated during the first surgery,
debridement was performed (Figure 2). After having 3
sterile results from the wound, reconstructive surgery
was performed.

A scalp transposition flap based on the occipital artery
was used for bone coverage and split-thickness skin
graft (STSG) from the upper leg was performed in the
donor area of the flap (Figure 3), which remained with
intact periosteum. A Brown dressing was maintained
on the grafted area for 5 days.
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Reconstruction of complex scalp defect

Fig. 1. After the accident

Fig. 4. Three months after surgical treatment

Outpatient follow-up was conducted every two weeks,
demonstrating absolute viability of the flap and the
skin graft 3 months after surgical treatment (Figure 4).

Conclusion

Reconstructing extensive scalp defects requires pla-
nning and consideration of multiple factors, including
the size and location of the defect, number of ana-
tomical structures involved, availability of donor ti-
ssue, quality of the surrounding skin, vascularization
of the recipient area, infection, need for adjuvant the-
rapies, and patient comorbidities. These defects pre-
sent a therapeutic challenge for the reconstructive sur-
geon because of the need to provide a significant
amount of coverage to an area with limited adjacent
tissue, and in several cases, because of the etiology of
the injury, with a poorly vascularized recipient bed due
to involvement of the periosteum, bone, and/or dura
mater.

The scalp flap technique, combined with skin grafting
from the donor area of the flap, has proven to be a safe
technique. This is not possible when direct grafting is
used, which requires the integrity of the periosteum for
success. On the contrary, techniques such as healing
by secondary intention results in a longer recovery
period.
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Case report

LEG PAIN OR LIMB THREAT ANKLE-BRACHIAL INDEX AS A GATEWAY TO PERIPHERAL
ARTERIAL DISEASE DETECTION
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Abstract

Introduction. Peripheral arterial disease (PAD) remains
an underrecognized yet clinically significant condition
in patients with type 2 diabetes mellitus (T2DM), par-
ticularly when presenting with subtle symptoms such
as exertional leg pain.

Aim. The aim of this case report was to highlight the
importance of early recognition and evaluation of PAD
in patients with T2DM presenting with exertional leg
pain in the general practice setting. By illustrating the
diagnostic utility of the ankle-brachial index (ABI) and
the role of primary healthcare in initiating timely ma-
nagement and specialist referral, this report emphasi-
zes the value of proactive screening and multidiscip-
linary coordination in preventing progression to limb-
threatening ischemia.

Case presentation. A 68-year-old female, smoker, with
a five-year history of T2DM, hypertension, and hyper-
lipidemia, presented during a routine primary care visit
with complaints of right calf pain, described as cram-
ping, relieved by rest and magnesium supplementation
recommended by a pharmacist. Physical examination
revealed diminished distal arterial pulses and delayed
capillary refill in the right foot with neither trophic skin
changes nor neurological deficits. ABI measurements
demonstrated moderate PAD on the right (0.62) and
borderline normal values on the left (0.90). Duplex ul-
trasonography confirmed complete occlusion of the
proximal segment of the right superficial femoral ar-
tery. Management included initiation of antiplatelet
therapy, low-dose rivaroxaban and adding ezetimibe to
ongoing high-intensity statin therapy. Referral for mul-
tislice computed tomography angiography (MSCTA),
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glycemic control optimization, smoking cessation and
supervised exercise therapy were also recommended.

Conclusion. This case underscores the importance of
PAD screening in general medical practice, particular-
ly among diabetic patients and highlights the role of
primary healthcare in early detection, risk stratifica-
tion, and coordination of multidisciplinary management
to prevent progression to limb-threatening ischemia.

Keywords: PAD, ABI, intermittent claudication,
limb-threatening ischemia, primary healthcare

AncrpakTt

Bogen. Ilepudepnara aprepucka 6onect (ITAB) octa-
HyBa HEIOBOIIHO MPENO3HACHA, HO KIIMHIYKY 3HaYajHa
cocToj0a Kaj MaIMeHTH CO AujadeTec METUTYC THI 2
(AMT?2), ocobeHo Kora ce MaHU(DeCTHpa CO CYNTHIHH
CUMITOMH KakKo 0OJIKa BO HO3eTe MPH (PU3UYKH HATIOP.
Hen. IlenTa Ha 0BOj IPUKa3 Ha CIIy4aj € J1a CE UCTAKHE
3HAYCHETO Ha paHaTa WACHTH(UKAIMja U IIPOICHKA
Ha [TAB kaj manuentu co JIMT2 kom ce xamar Ha
0oJiIka BO HO3eTe IpHU (U3UYKK HATOp BO amOyJaHTa
10 OMNIITa MEJUIUHCKa npakca. [Ipeky wimycrpaiuja
Ha JMjarHOCTHYKATa BPEAHOCT Ha TTY)KIHO-HAITAKT-
auot uHAekc (ankle-brachial index, ABI) u ynorara na
npUMapHarTa 3/paBCTBEHa 3allTHTa BO HABPEMEHO 3a-
MOYHYBalkE¢ Ha Tepanuja M ynaTyBame Kaj CIieluja-
JIMCT, OBOj M3BEIITaj TO HArJIacyBa 3HAYCHETO HA TIPO-
AKTHBHUOT CKPUHHHT ¥ MYJITHAUCIUILIHHAPHATA KOOP-
JUHAIM]a BO MPEBEHIIMja Ha MPOTrpecHjaTa KOH 3arpo-
3yBadKa UCXEMHja HA €KCTPEMHUTETOT.

Ipe3entanmja Ha cay4yaj. Cranysa 300p 3a 68-ro-
JMIITHA MAIMeHTKa, MyIay, cO MEeTrOIUIIHA HCTOPH]ja
Ha [IMT2, xunepreH3nja ¥ XANCPIUIHIEMHja KOja ce
jaBU Ha PYTHHCKH TpErie]] BO IPUMapHa 3IpaBCTBCHA
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YCTaHOBA CO KaJIOM Ha 0OJIKAa BO JIECHUOT JIUCT, OIH-
IIaHa Kako rpUemke Koja ce HaMalyBa IIPH OAMOP H 110
3eMamke MarHe3myM, a IpernopavyaH onx (apMarieBT.
Ilpu dusmukmor mperiien Oea 3abenexaHu ocIabCHU
IUICTATHU apTEePUCKH ITyJicaluy U 3a0aBEeHO Kammiap-
HO TIOJIHEH-€ Ha JICCHOTO CTarajo, 6e3 Tpou4IHHU Mpo-
MEHH Ha KO)KaTa WM HeBpoJomku neduuutu. M3me-
penuoT ABI nokaxa ymepena IIAb Ha necHata ctpana
(0.62) m TpaHMYHO HOPMAJHH BPEIHOCTH Ha JieBaTa
ctpana (0.90). [lymiekc ynTpa3ByKoT HOTBPAM LIEIOCHA
OKITy3Wja Ha TPOKCUMATHHOT CETMEHT O] JecHara
noBpiiHa (eMopaiHa aptepuja. Bo tpermaHoT Oemie
BKIIyYEHO 3all0YHYBamke¢ aHTUTPOMOOIIMTHA Teparlyja,
HHCKa JI03a pUBapoKcabaH M J0/aBambe e3eTUMHO KOH
BeKe MOCTOEUKATaTa Teparija co BUCOKOI03CH CTATHH.
JomosauTenHO Oea npenopadanu myntuciajc KT an-
ruorpaduja (MSCTA), ontumuzanyja Ha TIUKEMHC-
KaTa KOHTPOJIa, MPEKHUH CO MyIIeHke IUTapu 1 HaTIe-
JlyBaHa Teparuja co BexOH.

3akaydok. OBOj ciiy4aj ro HarjacyBa 3HAUYCHETO Ha
ckpunuHTOT 3a [TAB BO ommurara MeTUIIMHCKA TIPaKca,
0COOCHO Kaj TAIMEeHTH cO AujabeTec W ja MCTaKHyBa
yJoraTta Ha IpUMapHaTa 3[paBCTBCHA 3aIllTHTa BO pa-
HaTa JCTEKI[HMja, IPOIIEHKATa HA PU3UKOT U KOOPIUHA-
mUjata Ha MyJITHIUCOUIDIMHAPHHUOT HPUCTAIl CO IIeT
MPEeBEHIIM]ja Ha MporpecHja KOH HCXEMHja IITOo TO 3ar-
pO3yBa EKCTPEMHUTETOT.

Kayunu 300poBu: mnepudepHa aprepucka Oolecr,
DITY)K/THO-HAJIaKTeH MHJIEKC, HCXEMHja IITO IO 3arpo3yBa
EKCTPEMHTETOT, IPUMAapPHA 3[PaBCTBEHA 3alITUTA

Introduction

Lower extremity pain is a frequent complaint in gene-
ral medicine practice, often attributed to musculoske-
letal or neuropathic causes. However, in patients with
cardiovascular risk factors such as diabetes, hyper-
tension, and hyperlipidemia, clinicians must maintain
a high index of suspicion for peripheral arterial disease
(PAD) (Figure 1). Clinical presentation of PAD can be
categorized into four subsets: asymptomatic PAD, chro-
nic symptomatic PAD, chronic limb-threatening ische-
mia (CLTI), and acute limb ischemia (ALI) (Figure 2).
Patients with PAD may develop different symptoms
over time and may move into and out of different sub-
sets during their disease development, such as dete-
rioration of chronic symptomatic PAD to CLTI or ALI
or improvement of symptoms after treatment [1].

Although all patients with PAD are at increased risk of
major adverse cardiovascular events (MACE) and
major adverse limb events (MALE), diabetes is a well-
established risk factor escalating the risk for further
development of PAD, including CLTI and risk of am-
putation. Diabetic patients are particularly vulnerable
due to accelerated atherosclerosis and impaired colla-

teral circulation. Estimates are that 75% of diabetics
with PAD are asymptomatic. When symptoms are
present, they are most commonly claudication or rest
pain. Diabetes mellitus is present in around 30% of
patients with claudication and 50% of patients with
critical limb ischemia (CLI).

Traditional risk factors

Non-medifiable risk factors Modifiable risk factors

Tobacco
Age Diabetes

Sex Lipids
Polygenic and P N
family inheritance lerotic 2q

0

Hypertension

Pregnancy-induced 1
hypertension/

A Overweight
diabetes {1

Menopause \

h 1 Sedentary lifestyle
Female-specific | 4
risk factors s

Socio-economic status Sleep disorders

Environmental pollution Stressful lifestyle

Inflammation -
Autoimmune disease Alcohol

.0
Apclipoproteins L f ~ Diet

Non-traditional risk factors

@Eesc—
Fig. 1. Main risk factors associated with atherosclerosis in
peripheral arterial and aortic diseases

ESC Scientific Document Group, 2024 ESC Guidelines for the
management of peripheral arterial and aortic diseases

Chronic

Asymptomatic Symptomatic

(may have functional
impairment)

(claudication and
other exertional leg
symptoms)

PAC

Fig. 2. Clinical subsets of PAD

Legend: PAD - peripheral artery disease, ALI - acute limb
ischemia; CLTI - chronic limb-threatening ischemia.

2024 AHA/ACC Guideline for the management of lower
extremity peripheral artery disease: Executive summary.

Journal of the American College of Cardiology.



Leskaroska H. et al.

173

Moreover, individuals with DM and PAD are at a hig-
her risk for infra-popliteal or tibial vessel disease and
calcification with sparse collaterals than non-diabetics
[1]. PAD in diabetics also manifests earlier and prog-
resses more rapidly to CLI. Rest pain and claudication
can go unrecognized in diabetics due to co-existing
sensory neuropathy. Amputation rates are high in
diabetics due to associated recurrent ulcers, comorbi-
dities and target organ damage [2].

Given the high prevalence of asymptomatic PAD in
diabetic patients and their predisposition to distal ve-
ssel involvement, proactive vascular assessment is essen-
tial to prevent progression to limb-threatening stages
[3]. This case illustrates the diagnostic value of ankle-
brachial index (ABI), and the role of general practi-
tioners in early detection, risk stratification, and coor-
dination of care for patients with limb-threatening vas-
cular disease.

Case presentation

A 68-year-old female, current smoker, with a history
of T2DM, hypertension, and hyperlipidemia presented
for routine check-up. T2DM was diagnosed five years
ago, when she was placed on oral antidiabetic therapy
with Metformin 1000 mg twice daily. When she came
to our institution, her HbAlc was 8.3%, LDL-c was
3.7 mmol/L, BMI 31.2kg/m?, and blood pressure 115/70
mmHg.

On examination, diminished right dorsalis pedis and
posterior tibial pulses were noted, along with delayed
capillary refill on the right foot. Neither trophic skin
changes nor neurological deficit was present. The pa-
tient reported cramping pain in the right calf after
prolonged walking, relieved by rest and magnesium
supplementation advised by a pharmacist. Neither rest
pain nor skin discoloration/ulcers were observed.

ABI was measured using the oscillometric method
with a digital automatic blood pressure device (Omron
HBP-1100), with the patient in a supine position follo-
wing a 15-minute rest period [4,5]. Systolic pressures

ABl WORKSHEET

Right Ankle:
Systalic Pressurg
Prosterion I

mmHg

Diorsalis |
Peddis (DF) I | mmHg

Tibad (FT
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Higher of the Right Ankle Pressures (1 or DI}

Higher Arm Pressure (right or left anm)

Left ABI equals Ratio of:
Higher of the Left Ankle Pressures (PT or DP)

: T ] mmHg

Ankle-Brachial Index
Interpretation
Above 0.%0: Normal
0.71 - 0.90: Mild Obstruction
0.41 - 0.70: Moderate Obstruction
0.00 - 0.40: Severe Obstruction

|
| mmHg

Left Ankle:
Systolic Pressure

—_—

1(PT} | | mimHg
I —

porsalis [ 11 |

Fedis (DF) | | mmHg

L1

| mmHg

Higher Arm Pressure (night or left anm)

* The lower of these nurnbers is the patient’s overall AB]

Overall ABI (lower ABL =

mmHg

Fig. 3. Ankle-brachial index worksheet

Source: Yumpu, ABI Worksheet.

https://www.yumpu.com/en/document/view/12299485/abi-worksheet

were recorded at the brachial artery and both dorsalis
pedis and posterior tibial arteries. ABI was calculated
as the ratio of the highest ankle systolic pressure to the
highest brachial systolic pressure. The right ABI was

0.62, indicating moderate PAD, while the left ABI was
0.90, considered borderline normal (Figure 3).

A treatment was started with acetylsalicylic acid
(ASA) 100 mg daily and she was referred for duplex
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ultrasound, which confirmed moderate PAD of the
right lower extremity. Findings included complete occ-
lusion of the upper third of the right superficial fe-
moral artery and a monophasic signal in the remaining
proximal segment to the common femoral artery, con-
sistent with intermittent claudication in the context of
diabetes.

Cardiology and vascular surgery consultations were
obtained to facilitate further vascular assessment via
scheduled MSCTA. Her therapy regimen was augmen-
ted with low-dose rivaroxaban (2.5 mg twice daily)
taking into account the bleeding risk, and intensifi-
cation of ongoing high-intensity statin therapy by
adding ezetimibe (10 mg once daily); glycemic control
optimization, smoking cessation, and supervised exer-
cise therapy were also recommended.

Dual pathway inhibition (DPI) consisting of once-
daily low-dose ASA and twice-daily rivaroxaban 2.5
mg has been shown to significantly reduce the inciden-
ce of MALE, including acute limb ischemia and ampu-
tation, as well as major cardiovascular events such as
myocardial infarction, stroke, and cardiovascular death.
These findings have been supported by robust eviden-
ce from the COMPASS and VOYAGER PAD trials
which underscore the efficacy of DPI in patients with
symptomatic peripheral artery disease [6,7].

For patients with PAD already receiving high-intensity
statin therapy (e.g., atorvastatin 40-80 mg or rosuvas-
tatin 20-40 mg), the addition of ezetimibe 10 mg daily
is a guideline-supported strategy to further reduce
LDL-c and lower the risk of both MACE and MALE.
Both the 2024 European Society of Cardiology (ESC)
and the 2024 American College of Cardiology/American
Heart Association (ACC/AHA) guidelines emphasize
lipid-lowering therapy as a Class I recommendation,
with statins as first-line agents and ezetimibe as an
adjunct when LDL-c targets are not achieved [1,8].
Sustained adherence to lipid-lowering therapy is essential
for achieving target LDL-c levels and maximizing
long-term cardiovascular and limb-related outcomes.
This reinforces the need for patient education, regular
follow-up, and multidisciplinary support [9].

Glycemic control optimization was pursued through
the addition of a second glucose-lowering agent with
established cardiovascular benefit. A glucagon-like pep-
tide-1 (GLP-1) receptor agonist, specifically semaglu-
tide, was selected based on its demonstrated efficacy
in reducing MACE and promoting weight loss in pa-
tients with T2DM. This therapeutic choice aligns with
current guideline recommendations for individuals with
coexisting PAD and suboptimal glycemic control [10].
Smoking is a major modifiable risk factor in PAD,
strongly associated with limb loss and systemic vas-
cular complications. Smoking cessation remains a pri-
mary strategy of PAD management, shown to improve
claudication symptoms, reduce the need for revascu-
larization, and lower long-term pharmacologic burden.

Both the 2024 AHA/ACC and ESC guidelines empha-
size lifestyle modification, particularly smoking cessa-
tion as a foundational strategy to prevent disease prog-
ression and reduce cardiovascular risk. They endorse a
Class I recommendation for structured cessation coun-
seling and pharmacotherapy, including nicotine repla-
cement therapy, bupropion, and varenicline, with a
multimodal approach led by primary care and vascular
teams [1,8].

Supervised exercise therapy (SET) is a cornerstone
non-invasive intervention for patients with PAD, parti-
cularly those with intermittent claudication. Endorsed
as first-line therapy by both the AHA and ACC, SET
improves walking performance, functional capacity,
and quality of life. It significantly increases claudica-
tion onset time and peak walking distance, often out-
performing pharmacologic agents such as cilostazol.
Regular treadmill-based training enhances muscle me-
tabolism, aerobic efficiency, and pain tolerance, while
also reducing systemic inflammation and cardiovas-
cular risk through favorable effects on endothelial
function, lipid profile, and blood pressure [11].

Discussion

PAD remains a frequently overlooked and underdiag-
nosed condition in general practice due to its subtle
presentation, overlap with other nonspecific leg pain
misattributed to musculoskeletal or neuropathic causes.
In diabetic patients, the challenge is compounded by
atypical presentations and coexisting sensory neuropa-
thy which can obscure hallmark symptoms like claudi-
cation or rest pain. Yet, the stakes are high: diabetes
accelerates atherosclerosis and impairs wound healing,
dramatically increasing the risk of progression to CLI,
ulceration, and eventual amputation.

ABI is a simple, cost-effective diagnostic tool that can
and should be routinely performed in primary health-
care, especially in patients with cardiovascular risk
factors. Although simple to perform, ABI is a power-
ful initial diagnostic tool that can uncover PAD before
it leads to irreversible complications like ulceration or
limb loss.

While doppler-based ABI remains the gold standard
for diagnosing PAD due to its superior accuracy and
reproducibility, oscillometric ABI offers a practical al-
ternative in primary healthcare settings. Oscillometric
devices are easier to use, require less training, and
allow faster screening, making them ideal for routine
evaluations. However, they may underestimate or
overestimate ABI values, especially in patients with
arterial calcification or low perfusion, leading to po-
tential misclassification [12].

General practitioners are uniquely positioned and play
a pivotal role in early interception of PAD. Their res-
ponsibilities extend beyond initial recognition; they
serve as frontline agents in risk factor modification,
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optimizing glycemic control, lipid management, and
smoking cessation, initiating evidence-based therapy,
and coordinating multidisciplinary care. Timely refe-
rral to vascular specialists is essential to prevent limb-
threatening complications. Both the 2016 and 2024
AHA/ACC guidelines reinforce this approach, empha-
sizing the importance of collaboration among primary
healthcare providers, vascular specialists, and rehabili-
tation teams. Such a coordinated model is critical for
optimizing clinical outcomes, particularly in preven-
ting limb loss and reducing cardiovascular morbidity
and mortality [1,13].

This case underscores the transformative potential of
proactive primary healthcare approach. Timely ABI
screening, clinical vigilance, and early therapeutic in-
tervention can shift the trajectory of PAD from silent
progression to strategic prevention, ultimately reducing
long-term morbidity and preserving limb function.

Conclusion

In general practice, leg pain, particularly in patients
with diabetes and other cardiovascular risk factors
should prompt careful evaluation for vascular causes.
The ABI remains a critical diagnostic tool for iden-
tifying PAD, enabling timely referral and targeted
management. This case emphasizes the importance of
early recognition, conservative treatment, and aggre-
ssive risk factor modification supported by a multidis-
ciplinary care model that enhances patient’s outcomes
and preserves limb function.

Routine ABI screening and early intervention are essen-
tial to prevent progression to limb-threatening stages
such as critical limb ischemia, ulceration and amputa-
tion. General practitioners, uniquely positioned at the
frontline of healthcare, must maintain a high index of
suspicion for PAD in diabetic patients presenting with
exertional leg pain. By incorporating ABI into routine
evaluations, initiating guideline-based therapy, and
coordinating multidisciplinary care, they can signifi-
cantly alter the disease trajectory.

Despite their central role in PAD detection, many pri-
mary healthcare clinicians face educational gaps and
low diagnostic confidence, which hinder early recog-
nition. As highlighted in recent research, targeted and
practical education, especially in the context of multi-
morbidity is essential to empower frontline clinicians
and improve PAD outcomes [14].

In alignment with the AHA 2022, PAD National Action
Plan, strengthening the role of primary healthcare is
imperative to address the systemic underdiagnosis and
undertreatment of PAD. By equipping general practi-
tioners with targeted education, practical diagnostic
tools such as the ABI, and clear referral pathways,
healthcare systems can facilitate earlier detection and
intervention. This approach not only mitigates progre-
ssion to CLI and amputation but also addresses dispa-

rities in PAD outcomes, particularly among high-risk
and underserved populations. A coordinated, multidis-
ciplinary model anchored in primary healthcare re-
mains essential for optimizing vascular health, preser-
ving limb function, and reducing cardiovascular mor-
bidity and mortality [15].

Conflict of interests: None declared.
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Case report

INCIDENTAL STUMP DURING CESAREAN SECTION IN IVFEGG DONATION PREGNANCY:
A CASE EMPHASIZING THE IMPERATIVE OF ROUTINE HISTOPATHOLOGICAL

EVALUATION OF MYOMAS

NHIWMJAEHEHTAJIEH

STUMP 3A BPEME HA HAPCKH PE3 BO BPEMEHOCT CO

JOHAILIMJA HA JAJHE-KJIETKA IIO UB®: CJIYYAJ HITO JA HIOTEHIHUPA IIOTPEBATA
Ol PYTUHCKA XHCTOIIATOJIOIIKA EBAJIYALIUJA HA MUOMMUTE

Ivo Kjaev, Onur Dika, Jana Nivichka, Maja Pejkovska Ilieva, Irena Aleksioska Papestiev, Sasha

Anastasova, and Daniel Milkovski

University Clinic for Gynecology and Obstetrics, Faculty of Medicine, Ss. Cyril and Methodius University

in Skopje, Republic of North Macedonia
Abstract

Uterine myomas are commonly benign tumors of the
female reproductive system. Although many are diag-
nosed preoperatively, some are incidentally discovered
during obstetric surgery, such as the cesarean section.
This case illustrates the necessity of routinely sending
any excised uterine myoma for histopathological eva-
luation to determine its true biological potential and
guide further management.

We report the case of a 45-year-old primiparous wo-
man (GI1POA1) with a history of in vitro fertilization
(IVF) and egg donation, admitted at 37+4 weeks of
gestation for elective cesarean section. The procedure
was uncomplicated, yet multiple small intramural and
subserous myomas were incidentally observed and ex-
cised. Histopathological analysis revealed a Smooth
Muscle Tumor of Uncertain Malignant Potential
(STUMP), characterized by areas of focal necrosis,
mild cytologic atypia, and low mitotic activity-features
straddling benign leiomyoma and malignant leiomyo-
sarcoma designations.

STUMP comprises a rare histologic category represen-
ting 0.3-0.9% of presumed fibroids, with unpredictable
behavior. Recurrence rates vary from 7% to 36%, with
occasional progression to leiomyosarcoma (median ti-
me to recurrence ~79 months) [1-5]. Because of this
uncertain prognosis, we recommended followup ima-
ging and multidisciplinary consultation. A postoperati-
ve MRI followed by hysterectomy revealed additional
subserous leiomyomas and chronic granulomatous in-
flammation. Given the potential risk of progression,
the patient underwent definitive hysterectomy with
ovarian preservation.

This case highlights the crucial role of histopatholo-
gical evaluation in incidental uterine myomas. Even

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

small lesions may harbor atypical or borderline featu-
res warranting close monitoring or definitive treat-
ment. Early detection and accurate classification in-
fluence patient prognosis and enable timely surgical
and therapeutic interventions. When STUMP is diagno-
sed, hysterectomy is often recommended as definitive
management to reduce recurrence or malignant trans-
formation risk.

Keywords: uterine myoma, STUMP, histopathology,
leiomyoma, leiomyosarcoma, incidental tumor, cesarean
section, egg donation pregnancy

AncrpakTt

YTepuHUTe MHOMH C€ HajuecTo OCHWUTHH TyMOpH Ha
YKCHCKUOT PENpONYKTHUBEH cucTeM. Mako MHOTY of
HUB CE JMjarHOCTHUIINPAAT MPEIONEPATUBHO, HEKOHU CE
OTKPHBAaT MHIMICHTHO 32 BPEME Ha aKyIIePCKH Orie-
pamuu, Kako MmMTO € mapckuot pe3. OBOj ciydaj ja
WIyCTPUPa HEOMXOJHOCTA CEKOj SKCIMIUPAH yTepUH
MHOM PYTHHCKH Jla CE HCIPATH Ha XHCTOIMATOJIOIIKA
eBallyalija 3a Ja CE YTBPAH HETOBHOT BUCTHHCKH
OMOJIONIKY TIOTEHIIMjall U J]a C€ BOJAU IMOHATAMOIITHOTO
MEHaUPambe.

[pukaxyBame ciay4aj Ha 45-rofuIIHa NpPUMUIIAPHA
xena (G1POA1) co uctopuja Ha UH BUTPO (pepTHIH3A-
myja (MB®) u noHanuja Ha jajue-KJIeTka, XOCIUTalIU-
3upaHa Ha 37+4 Hemenu recranyja 3a eIeKTHBEH Lap-
cku pe3. [locramkata moMuHa 0€3 KOMIUIMKAIMH, HO
0ca WHIMIECHTHO 3a0eJeKaHn U SKCIUANPAHH TTOBEKe
MaJli UHTPaMypallHi U CyOCepO3HN MHOMH. XHUCTOIIa-
TOJIOMIKATa aHAIM3a OTKPU TYMOpP Ha Ma3HU MYCKYJIH
co HensBeceH ManureH norenuyujan (STUMP), kapaxk-
TEpHU3UpaH cO TojApavja Ha (oKaHAa HEKpo3a, JeCHa
LUTOJIONIKA ATUIHja W HHUCKA MHTOTCKA aKTUBHOCT-
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KapaKTEePUCTHKH IITO ja PEMOCTyBaaT IPaHUIIaTa MO~
Mery OSHUTHHOT JIGOMHOM M MAJIUTHHOT JICHIMHOCAPKOM.
STUMP mpercTaByBa peTka XHCTOJIONIKA KaTeropuja
koja counnysa 0,3-0,9% op mpernocraBeHute (hud-
POMAM M MIMa HENPEIBUIINBO OfHeCyBame. CTankuTe
Ha peruauB BapupaaT ox 7% mo 36%, co moBpemeHa
Iporpecuja BO JIGMMHOCAPKOM (MeAXjaHa Ha BpeMe J10
peuunuB okony 79 mecenu) [1-5]. [lopagu oBaa Hens-
BECHAa IIPOTHO3, [IPEropavaBMe CIEeICHE CO CTUKOBHU
UCIUTYBamba M MYITHIMCIUILIMHAPHA KOHCYJTAIH]a.
IocromepaTrBHATa MarHETHA PE30HAHIIA, IPOCTICICHA
CO XHCTEPEKTOMH]ja, OTKPH JOIMOJHUTEIHU CyOcepo3-
HU JICOMAOMH U XPOHHUYHO TPAaHyJIOMAaTO3HO BOCIIANe-
uue. Co oryien Ha MOTCHIU]aTHUOT PU3UK O MPOTrpe-
cHja, ManpeHTKaTa Oelre MmoIoKeHa Ha JeUHUTHBHA
XUCTEPEKTOMH]a CO 3aUyBYBambC Ha jajHUITUTE.

OBoj cityuaj ja HarjacyBa KIy4YHaTa yJjora Ha XHUCTO-
MATOJIONIKATa €BaTyalnja MPH UHIUACHTHO OTKPHECHU
YTepHHU MHOMH. JlypHy ¥ MaiH JIE3UH MOXKAT Jja COMp-
JKaT aTUIUYHU WIA TPAHUYHH KapaKTEPUCTHKUA KOU
Oapaar BHUMATEITHO CIIC/ICHHC WK Je(GUHUTUBEH TPET-
MaH. PaHOTO OTKpHBame M TOYHATa Kiacu(uKaludja
BJIMjaaT Ha MPOTHO3aTa Ha MALMCHTKATA U OBO3MOXKY-
BaaT HABPEMEHH XHUPYPIIKU U TEPANCBTCKA HHTSPBEH-
. Kora ke ce mujarnoctumipa STUMP, xuctepek-
TOMHMjaTa 4eCTO Ce MpernopadyBa Kako JIe(hUHUTHBEH
TPEeTMaH cO IIeJ1 HaMaTyBambe Ha PU3UKOT O] PELUIUB
WM MaJIUTHA TpaHchopMarlmja.

Kayunu 306opoBu: yrepun muom, STUMP,
XHCTOTIATOJIOTH]ja, TEOMHOM, JICMMHOCAPKOM;,
WHIUICHTEH TyMOp, IIApCKU pe3, OpeMEeHOCT Co
JIOHAIIM]a Ha jajie-KIIeTKa.

Introduction

Uterine leiomyomas affect up to 70-80% of women by
menopause and are the most frequent benign gyneco-
logic tumors worldwide [6]. In rare cases (0.3-0.9% of
presumed fibroids), histological review reveals variants
such as STUMP-tumors with features intermediate
between benign leiomyoma and malignant leiomyosar-
coma [4,5]. The Bell criteria-cytologic atypia, mitotic
count, and tumor cell necrosis-are used to distinguish
between these entities [7]. Diagnosis is typically post-
operative, as no reliable imaging modality definitively
differentiates STUMP preoperatively [8,9]. Manage-
ment protocols are not standardized due to rarity and
heterogeneity; recurrence rates reported vary from 7%
to 36%, occasionally with transformation into leiomyo-
sarcoma [1-3,5].

Case Presentation

A 45 year old woman (G1P0OA1) with secondary infer-
tility and eight failed IVF cycles underwent successful

pregnancy via IVF with egg donation. She was ad-
mitted at 37+4 weeks for elective cesarean delivery on
June 24, 2024. During surgery, multiple small uterine
myomas (largest ~3.5 cm) were incidentally located on
the anterior and fundal aspects of the uterus. Nodules
were excised en bloc and sent for histopathological
evaluation per institutional protocol.

Histopathological findings:

¢  Smooth muscle tumor with focal tumor cell necro-
sis and mild to moderate nuclear atypia,

e  Mitotic index: 3-4/10 high-power fields,

e Ki67 proliferation index: 5-7%,

e Immunohistochemistry: HMB45 negative, estrogen
and progesterone receptor positive.

The combination of features met criteria for STUMP [7,8].

Postoperative imaging and management:

A contrast-enhanced pelvic MRI and CT scan revealed
no extrauterine disease, but multiple additional subse-
rous and intramural leiomyomas were noted. In light
of the STUMP diagnosis, the uncertain natural history,
and the patient’s reproductive completion, a total
abdominal hysterectomy with bilateral salpingooopho-
rectomy (preserving ovaries) was performed. Final
pathology demonstrated residual benign leiomyomas
and chronic granulomatous inflammation without resi-
dual STUMP or malignancy.

Follow-up:
Eighteen months postoperatively, the patient remains
disease-free, with no radiologic or clinical signs of
recurrence.

Discussion

Prevalence and Natural History

STUMP accounts for approximately 0.3—0.9% of pre-
sumed leiomyomas [5]. The mean age at diagnosis is
around 43-45 years [8], which was the case with our
patient. Clinical presentation overlaps with that of benign
fibroids-pelvic pain, bleeding, or incidental findings [8,9].

Imaging Limitations

Ultrasound and MRI lack sufficient specificity to
differentiate STUMP from benign leiomyomas; hete-
rogeneous echotexture, irregular margins, and cystic
degeneration may be present, but are non-diagnostic
[9,10]. In most series, >80% of STUMP lesions ex-
ceed 5 cm, while in our patient they were incidentally
small (~3-4 cm), reinforcing that size alone is not
predictive [8,11].

Histopathologic Diagnosis and Prognostic Markers

Diagnosis hinges on Bell’s criteria:
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e (Coagulative necrosis

e Cytologic atypia

e Mitotic index

STUMP exhibits one or two positive features without
fulfilling leiomyosarcoma criteria [7]. Prognostic markers
affecting recurrence include high mitotic count, Ki67
>20%, diffuse pl6 expression, and epithelioid mor-
phology [1]. Avoidance of unprotected morcellation is
also critical, as it independently increases recurrence
risk and reduces recurrencefree survival [1,12].

Recurrence Risk and FollowUp Strategy
Published recurrence rates range from 7% to 36%,

with median time to recurrence around 79 months [1-
3]. Some recurrences manifest as leiomyosarcoma,

Table 1. Key Characteristics and Prognostic Data for STUMP

with potential metastases to lung, pelvis, or bone
[1,3,13]. Surveillance protocols generally include pel-
vic exams and imaging (ultrasound or MRI) every 6
months for 2-3 years, then annually for at least 5-10
years [2,9].

Management Considerations

Hysterectomy is recommended for patients with com-
pleted fertility and STUMP diagnosis to minimize re-
currence risk [2,3]. Fertilitypreserving management may
be pursued under close surveillance in younger pa-
tients desiring childbearing [10,11], but patients should
be counseled extensively on recurrence risk and the
potential need for further surgery.

Feature

Published Data

Case Details

Incidence among presumed
leiomyomas

Mean diagnostic age
Median tumor size
Recurrence rate

Histologic risk factors for recurrence

Common recurrence sites

0.3-0.9% [5]

43-45 years [8]
~7.5 cm (range 0.7-39 cm) [11]
7-36% (median recurrence at ~79 mo) [1,3]
High mitoses, Ki67 >20%, p16+, epithelioid, Low mitoses (4/10 HPF), Ki67 = 7%, no
morcellation [1]
Pelvis, lung, abdomen, bone [3,13]

Multiple small myomas (~3.5 cm)

Patient age 45
Largest ~3.5 cm
None at 18 mo followup

morcellation used
No recurrence

Conclusion

This case demonstrates that even incidental, small ute-
rine myomas encountered during cesarean section can
harbor STUMP pathology. Given the unpredictable
nature of STUMP, including substantial recurrence
risk and rare malignant transformation, it is essential
that all excised uterine tissues be submitted for histo-
pathological analysis. Treatment should be tailored
according to fertility desires and pathological risk
factors; hysterectomy remains the definitive option in
patients who have completed childbearing. Close long-
term followup including periodic imaging is prudent.
Adoption of routine histopathology submission proto-
cols in obstetric practice can significantly improve
early detection and patient outcomes.
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Abstract

Introduction. Sinusitis in pregnant patients is a dis-
order with incidence of around 3-4% worldwide, de-
pendent from the impaired immune system. Long las-
ting symptoms are sometimes accompanied with nasal
polyposis that is aggravated due to pregnancy hormo-
nes. The chronic condition has its relapses, with infla-
mmatory or noninflamatory causes. Systematic analysis,
diagnostic evaluations, treatment options must be per-
sonalized and dependent of the pregnancy trimester for
a favorable pregnancy outcome with the help of integ-
rated medicine.

Methods. We present a pregnant patient in the second
trimester of her third pregnancy. The symptoms that
occurred in the 17.5 week of gestational age included
headache, high body temperature, fatigue, muscle cramps,
loss of appetite, nasal congestion and discharge. After
clinical examinations of microbiological samples, na-
sal endoscopy, mechanical vacuum suction, chronic si-
nusitis aggravated by nasal polyposis with propagation
from maxillary sinus was diagnosed. The treatment
according to antibiogram and FDA approval for the
trimester included local topic treatment with diluted ce-
phalosporins, corticosteroids (fluticasone propionate),
inhalations, antibiotics, probiotics and vitamins per os.
Results and Discussion. Improvement of the subjective
and objective symptomatology of the patient occurred
after 5 weeks of treatment. Relapse occurred in the third
trimester and two months postpartum. Immunopatho-
histologically, there is an antagonism of IgE, of in-
terleukin IL-4, IL-5 and IL-13. The increase of I1L-17
is proven for frequent exacerbations. Long lasting sym-
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Gynecology and Obstetrics, 1000 Skopje R. N. Macedonia; E-mail:
majapejkovska@yahoo.com

ptoms are sometimes accompanied with nasal polypo-
sis that is aggravated due to pregnancy hormones.

Conclusion. The immune system in pregnancy chan-
ges, with exaggerated inflammatory reaction inadequate
to recover from sinusitis for a shorter period of time.
Therefore, detailed examination and adequate therapy
is obligatory as soon as the diagnosis is settled. All
corticosteroids are not allowed in the second trimester
due to proven unfavorable outcome for the fetus. Me-
chanical treatments and topic antibiotics were main
therapeutic solution. Modern medicine aims to com-
bine genetics and detection of the phenotype for chro-
nic type of inflammation and the type of the immune
response in order to stratify patients for appropriate
treatment.

Keywords: sinusitis, pregnancy induced, treatment,
outcome

AncrpakTt

Bogea. CunycuTOT Kaj OpeMeHHUTE MAIlMEeHTKH € 3a00-
JyBamke CO MHIMUACHIA 01 OKody 3-4% Ha rio0aiHo
HUBO, TTOBP3aHO CO OCIA0EHHOT MMYHOJIOIIKH CHCTEM.
JonrorpajHute CHMIITOMH IOHEKOTAIl ce MPUAPYKE-
HU CO HOCHM MOJMIO3M, KOM C€ BIJIOLIYBaaT MOpaau
XOPMOHAJIHUTE TIPOMEHH BO OpeMeHOCTa.

XpoHH4YHaTa cOCTOj0a MMa PELUANBY, NMPEIH3BUKAHN
0J] BOCIIAJIUTENIHY WM HEBOCHIATMTENHU TpyuuHU. CHc-
TeMaTcKaTa aHain3a, JWjarHOCTHYKUTE MPOLENypH H
TEpaNMCKUTE OMIIHMK MOpa 1a OUAaT IepCoOHATM3UPaHN
U Jla 3aBUCAT O]l TPUMECTapOT Ha OpeMEeHOCTa, CO IIel
Ia ce 00e30eIu MOBOJICH HCXOI Ha OPEMEHOCTA TIPEKY
UHTETpHpaHa MEIUIMHA.

Metoau. [Ipukaxkana e OpeMeHa MalMEHTKA BO BTO-
PHOT TpHMecTap Of Hej3nHaTta TpeTta OpemenocT. CuM-
NTOMHTE KOM ce IojaBmie Bo 17.5-Tata recrammcka
HeJena BKIydyBaa IJIaBOOOJIKA, ITOBHCOKA TENECHA
TEMIIEpaTypa, 3aMOp, MYCKYJIHH TpueBH, ry0cwme Ha
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amieTUT, HOCHA ONICTPYKIHja W cekperwmja. [lo wim-
HUYKU TIPEIead U MUKPOOHOJIOIKY MCIUTYBarbha, HOC-
Ha CHIOCKOIMja W MEXaHMYKO BaKyyMCKO YHCTEHE,
JIUjarHOCTUIIUPAH € XPOHWYEH CHHYCHUT, KOMILIUIIH-
paH co HOCHH TIOJIUIIO3U KOW CE MPOIIUPUIIE O] MaK-
CHJIAPHUOT CHHYyC. TpeTMaHoT, CIopen aHTHOHWOrpa-
Mot 1 FDA npenopakuTe 3a 0BOj TpHMECTap, BKIy4y-
Ballle JIOKaJIHa Tepalnja co pa3peneHH 1edanocropu-
HU, KOPTUKOCTEpOUIU ((HITyTHKA30H MPOIMOHAT), HHXA-
TAIWH, aHTHOHOTHUIIH, TPOOHOTHIIM ¥ BUTAMHHH PEr OS.
Pesynaratu u auckycuja. [logoOpyBame Ha cyOjex-
THBHaTa W O0jeKTHBHATA CHMIITOMATOJIOTHja Kaj Ta-
IMEHTKaTa ce CJIy4d 1o 5 Hemenw tepanuja. Cenak,
JI0jIIe IO PELUIUB BO TPETHOT TPHUMECTap W JBa Me-
CelH IO TOPOAYBameTo. VIMyHOIATONONIKUTE HCIIH-
TyBama IMOKakaa aHTaronwsaM Ha IgE, uHTepieyku-
Hute IL-4, IL-5 u IL-13, nonexa nokauyBameTo Ha IL-
17 e MOTBpICHO Kako (GakTop 3a YeCTH eraarepOarmy.
JonrorpajHUTEe CUMIITOMH IIOHEKOTAII Ce MPUAPYKE-
HU CO HOCHHM TOJIMIIO3H, KOW CE€ BIIOLIYBAaaT MOPaIH
XOPMOHUTE 0] OpeMeHOCTA.

3akay4ok. VIMyHOJIOIIKMOT CHCTEM Kaj OpeMeHHTe
JKEHH Ce MEHyBa, IITO JOBEIyBa IO MpeTepaHa BOC-
MaTUTeIHa pPeakiija W OTSKHATO 3aKPEIHYBambe O]
CHHYCHT BO TIOKPaTKO BpeMe. 3aToa, JeTalleH Iperier
U aZieKBaTHA Tepaluja ce HEOMXOIH! BEJHAI 10 MOC-
TaByBameTO Ha aujarHo3zara. Cute KOPTHUKOCTSPOUIN
ce 3a0paHeTH BO BTOPHOT TPUMECTAp IMOPaTyd HUBHUOT
HeraTuBeH e(ekT Bp3 (PeTycoT. MeXaHHUKHTE TpeT-
MaHU | JIOKaJTHUTE aHTHOMOTHIM Oea TJaBHUTE Tepa-
neBTCKA perreHnja. CoBpeMeHaTa MEIUIHA Ce CTpe-
MH KOH KOMOMHAIIMja Ha F'eHETCKH UCITHTYBama U (e-
HOTHIICKA ):[eTeKqua 3a XpOHUYHHUOT THII Ha BOCIIAJIC-
HHE M OJTOBOPOT Ha MMYHOJIOIIKHOT CHUCTEM, CO IIC
mo1o0po J1a ce HacOUYH TeparujaTa.

Knyuynu 300poBH: cHUHYCHT, OpeMEHOCT, TPETMaH,
HCXOJ

Introduction

The qualitative pathohistological evaluation of chroni-
cally inflamed sinus mucosa performed in our study
indicated the existence of two different divergent pa-
thohistological types: polypoid mucosal eosinophilia
and glandular hyperplasia. The pathogenetic mechanism
in the first entity, polypoid mucosa with eosinophilia,
is associated with severe edema that causes obstruction
of the narrow areas of the ostiomeatal complex, i.e.
mechanical blockage of the natural sinus openings.
Due to the chronic mucosal inflammation, the parana-
sal mucosal outgrowths forming nasal polyps. On the
other hand, the released toxic substances eosinophil
cationic protein (ECP) and major basic protein (MBP)
cause damage to the epithelium of the sinus mucosa
and thus suppression of ciliary activity. In the second

type, glandular hyperplasia, the continuous increased
secretion and production of mucus originating from
hypertrophic and hyperplastically altered submucosal
glands leads to obstruction of the paranasal openings.
Based on the inflammatory response, four main patho-
histological types of chronic maxillary rhinosinusitis
are distinguished: edematous or hyperplastic, infiltra-
tive, fibrotic, and mixed type. The symptomatology can
derive from intracranial problems, parafunctional habits,
infections, sinusitis and many more. The secondary
headaches need to be diagnosed meticulously since
they derive from medical underlying conditions [1].
Group of authors refer that enlarged number of goblet
cells are present at chronically inflammated mucosa of
the maxillary sinus. Tos and Mogensen claimed that
there are six times enlargement of the number and the
density of submucosal glandular structures at chronic
maxillary rhinosinusitis in comparison with group of
patients without inflammation, which is a consequence
of hyperplasia and productions of new glandular struc-
tures and widening of the glandular acinus elements.
Another alert factor medical and dental staff should be
trained for is the diagnosis of acute sinusitis. Acute si-
nusitis occurs six times more frequently in pregnant
women and if left untreated many consequences can
develop [2,3].

Besides making the pregnant women fell the difficulty
breathing this symptom must be taken seriously at this
time for the possibilities during pregnancy are limited [4].
Untreated sinusitis in pregnancy disease can lead to ra-
re intracranial complications such as a subdural em-
pyema. This chronic condition has its relapses, with
inflammatory or noninflamatory causes. The patients
can experience altered neurological status that might
last for a different period of time if the patient doesn’t
take actions like visiting her doctors [5].

The etiology of sinusitis can have besides infectious,
allergic factors can have odontogenic origin if the teeth
are left untreated. Since the veins do not have valves
and since in pregnancy the organism is succeptable to
any infectious agents can be easily spread in the cra-
nium or in the mediastinum if the origin is dental [6].
Systematic analysis, diagnostic evaluations, treatment
options must be conducted with the help of persona-
lized and integrated medicine dependent of the pregnan-
cy trimester for a favourable pregnancy outcome.

Purpose
The purpose of this paper is to represent a case study
of a pregnant patient with sinusitis treatment with the

usage of personalised and integrated medicine.

Case report
A 32-year-old female, at the 17.5 weeks gestation
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(second trimester) was administered to the University
Clinic for Gynaecology and Obstetrics with a severe
headache.

For the etiological factors causing the origin of the
headache a team of specialist had conducted several
medical examinations, such as the patients’ gynaeco-
logist, otorhynolaringologist, dentist and neurologist.
The patients was examined at the PHI University Cli-
nic "St. Panteleimon" where at the examination it was
proved that she does not have odontogenic infections.
The patients’ major complaints adjacent to the headache
were: loss of smell, nasal obstruction, thick yellow dis-
charge, sinus pressure and difference in the brain fun-
ctioning.

In the medical history of the patient there weren’t
found previous such complaints nor infections of her
sinuses at that level. As from the severity of the pain
the patient experiences a scale of pain in 4 points
(none=0, mild=1, severe=2, intense=3) the patient has
stated that her severity of pain felt in the frontal region
of the head is very intense.

Diagnosis was pointed towards taking intravenous
blood samples for detection of infectious agents. Leu-
cotitosis, elevated neutropheles and eosinophils and
CRP (resulted 86), and nasal and pharyngeal micro-
biological samples confirmed presence of Streptoco-
ccus pneumoniae.

Next the patient was administered to the University
Clinic of Otorhinolaryngology where with the usage of
flexible transnasal camera examination was conducted.
The endoscopic evaluation discovered grapelike poli-
poid changes with dimension of 4 c¢m in the anterior
and medium level parts of the maxillary sinus with
airway obstruction of the osteoneasal complex. Immu-
nopathohistologically analysis of the of IgE, and the
increase of IL-17 were conducted in the blood samples
of the patients on her controls.

Since Computer Tomography cannot be performed at
this stage of pregnancy an Ultrasonographic
examination was performed showing shades that prove
the transnasal endoscopic evaluation.

After laboratory, clinically and endoscopically exami-
nations have been performed bacterial sinusitis was
confirmed for the pregnant patient.

After clinical examinations of microbiological samples,
nasal endoscopy, mechanical vacuum suction, chronic
sinusitis aggravated by nasal polyposis with propaga-
tion from maxillary sinus was diagnosed. The treat-
ment according to antibiogram and FDA approval for
the trimester included local topic treatment with dilu-
ted cephalosporins, corticosteroids, inhalations, antibiotics,
probiotics and vitamins per os.

A treatment followed by local therapy using Cefriaxo-
ne 2 grames diluted in saline solution-nasal irrigation
was performed twice a day for a period of two weeks.
Topical corticosteroids were also used-Budesonide na-

sal spray (Category B) prescribed 1 spray per nostril
twice a day for a period of 5 weeks.

Systemic antibiotic consisted of Cefuroxime of 500mg
(FDA category B) twice a day for 21 days.
Improvement of the subjective and objective sympto-
matology of the patient occurred after 5 weeks of
treatment. Relapse occurred in the third trimester and
two months postpartum as acute exacerbation of the
chronic findings.

Discussion

From the subjective symptomatology of the pregnant
patient it was seen that her symptoms showed impro-
vement after 7 days, however the complete resolution
of the inflammation was diagnosed after 5 weeks of
treatment.

It is of great importance when treating infections in preg-
nancy to exclude adverse effects on the mother or fetus,
which has been proven in the studies of Goldstein G et !/ . [7].
Corticosteroids (e.g., budesonide) are recommended
for nasal use in pregnancy due to low systemic bio-
availability. Norjavaara E et al. state that budesonide
is category B in pregnancy and thus it remains an agent
for which the preponderance of safety data exists [8].
Studies have shown that oral decongestants may in-
crease the risk of fetal gastroschisis, and also contri-
bute to hypertension in the first trimester [9].

Usage of topical corticosteroids is shown by studies
that in the second and third trimester can lead to po-
ssible fetal adrenal suppression, but clinically signify-
cant effects are rare [10].

Some studies show that miscarriage is common and
can occur in any pregnancy for many different reasons,
but the use of topical corticosteroids is not expected to
increase the chance for miscarriage [11].

Briggs G et al. have shown that usage for oral anti-
biotics that do not harm the fetus may be used for acu-
te rhinosinusitis (ARS) or acute exacerbations of
chronic rhinosinusitits (CRS). Long-term macrolide or
doxycycline use for CRS is not recommended during
pregnancy. Penicillin and cephalosporin are the safest
classes, and can be given when endoscopic evidence of
purulence is present, which is in correspondence with
the patient in this case study. Antibiotics that put the
fetus at risk such as tetracyclines, aminoglycosides,
trimethoprim-sulfamethaxazole and fluoroquinolones
should not be used during pregnancy [12].

For nasal polipoids surgery may be considered prior to
the pregnancy if they are discovered before the pa-
tients get pregnant. Lal D. state that in general, surgery
that is not for a life threatening process should be
avoided during pregnancy. The authors say that emer-
gency surgery for complicated and acute/chronic sinu-
sitis may be done with close anesthesia supervision.
Also office procedures under local anesthesia may rep-
resent helpful alternatives in severely symptomatic CRS
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pregnant patients, such as polypectomy, indicated ba-
lloon sinuplasty, and turbinate surgery under local anes-
thesia [13].

The patient in this study has her acute sinusitis turn
into chronic type. Sinusitis in pregnant patients is a
disorder with incidence of around 3-4%, dependent
from the impaired immune system.
Immunopathohistologically, there is an antagonism of
IgE, of interleukin IL-4, IL-5 and IL-13. The increase
of IL-17 is proven for frequent exacerbations. Long
lasting symptoms are sometimes accompanied with
nasal polyposis that is aggravated due to pregnancy
hormones, like the patient in this study [14,15].
Gevaert P. have reported that most patients with chro-
nic rhinosinusitis with nasal polyps have a type 2 in-
flammatory pattern characterized by eosinophilia and
elevated levels of interleukin-4, interleukin-5, and in-
terleukin-13 which is also case in pregnancy proven in
our patient laboratorically [16].

Chiarella E et al. have reported that the formation of
the nasal polyp involves histologically well-identified
mechanisms that rupture the mucosal epithelium, the
proliferation of fibrous tissue through the damaged
epithelium, the accumulation of extracellular matrix
(ECM) with oedema and the proliferation of a granular
tissue formed by thin-walled vessels and infiltration of
inflammatory cells [17].

(For a proper recovery a systematic review of the lite-
rature guidelines and medicine evidence based reco-
mmendations are necessary). According g to FDA
approvals, general recommendations as to which drugs
should be avoided during pregnancy and then later on
if the patient has sinusitis while breastfeeding.. For
this controls to continue many follow ups should be
done before, during pregnancy and after giving birth.
Pregnant women and women breastfeeding must pay
attention as to which drugs they can take topically, in-
traorally and intravenously [18].

Another chapter of diagnose is when genetics and phe-
notyping are taken in consideration for distinguishing
the ethiology of chronic sinusitis [19,20].

The patient in this study was treated successfully and
there weren’t found any harmful effects on her baby.
The polipose grape like structure in the patients’ maxi-
llary sinus two months after giving birth was not present.
Thus the personalized and integrated medicine treats
each patient individually according to their etiological,
genetical, phenotypical factors providing the best po-
ssible care for both the mother and the baby.

Conclusion

The immune system in pregnancy changes, with exa-
ggerated inflammatory reaction inadequate to recover
from sinusitis for a shorter period of time. Therefore,
detailed examination and adequate therapy is obligeto-
ry as soon as the diagnosis has been obtained. All cor-

ticosteroids are not allowed in the second trimester due
to proven unfavorable outcome for the fetus. Mecha-
nical treatments and topic antibiotics were main thera-
peutic solution. Modern medicine is personalized and
integrated and aims to combine genetics and detection
of the phenotype for chronic type of inflammation and
the type of the immune response in order to stratify
patients for appropriate treatment.
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YIHATCTBO 3A ITPUJABA HA TPY ]l O COPABOTHUILUTE HA MMII

"Makenoncku Meaunuacku Ipernen" (MMII) e ctpyuHo cnimcanue Ha MakeIoHCKOTO JIEKapCKO
JIPYIITBO, MPBEHCTBEHO HAMEHETO Ha JIEKapUTe OJI ONINTa MPAKTUKA, CIELUUJATUCTUTE O]
OJIICJIHUTE MEIUIUHCKU TUCIUIUIMHUA U UCTPaXKyBauyuTe BO 0OyacTa Ha 0a3MYHUTE MEAUIIMHCKU U
JIPYTH CPOJTHU HAYKH.

CnucaHueTo ' UMa cJieJJHUBe PYOPUKH U KATErOPUM HA TPYI0BH:

1. I3BopHU Tpy10BU

2. CooniutyBama 3a KJIMHUYKU U JJa0OpaTOPUCKU UCKYCTBA

3. Ilpukasu Ha ciaydyaun

4. On npakTHKa 3a MpaKkTUKa

5. EnykatuBHM cTaTun

6. Bapua e (mucma ox pemakmnmjara, ONIITECTBEHA XPOHHMKA, NMPHUKA3W Ha KHUTH, W3BEIITAU O]l
KOHI'PECH, CUMIIO3UYMH U JPYTH CTPYUHHU coOupu, pyOpukara ,,Bo cekaBame,, 1 1Ip).

W3BopHUTE TPYMOBU MMaar Oejie3d Ha HAayYHU TPYHOBHU, OJEKA TPYAOBUTE KATETOPU3UPAHHU BO
pyOpukure 2-5 mmaar Oene3um Ha cTpyuHu TpyaoBd. Bo MMII ce oGjaByBaar TpynoBH Ha
yieHoBuTe Ha MJIJ[ WM Ha YICHOBW Ha JPYTH CTPYYHH 3IpYKECHHU]ja. ABTOPUTE CE OJTOBOPHU 3a
MOYNTYBAKHETO HA ETUYKUTE Hauela MpU MEIUIMHCKUTE HCTPaKyBama, a M3HECEHUTE CTaBOBH,
W3BEJICHN OJ1 aHAJIM3aTa Ha COINICTBEHUTE PE3yJITaTH, HE Ce HY)KHO M CTaBOBM Ha Penakuujata Ha
MMII. Pepaknujata TW HCIOpaka pPaKONHUCUTE Ha CTPydYHA pEICH3HMja; PELUEH3CHTOT(HTE) |
Penaknumjara ja ompenenyBaaT JAe(UHUTHBHATA KaTeropu3alldja HAa PAKOMHCOT KOj € mpudareH 3a
nevaremwe. Pepakiujata ro 3apKyBa NpaBOTO PaKOMMCHUTE Ja TH MeYaTU CIOPE] PELEeH3UPaHUOT
IpUOPUTET. YTATCTBOTO 3a copaboTHUIMTEe HAa MMII e Bo coryacHocT co BankyBepckute npaBuia
3a u3eHaYeHU Oapama 3a PaKOMUCHUTE KOU ce Mpakaatr 10 OMOMETUIIMHCKUTE CIIMCaHHU]a.

TEKCT HA PAKOIIUCOT

Cute pakomucu ce HCIpakaaT BO €JIEKTpOHCKa (opMa Ha eJleKTpOHCKara ajpeca
(mld@unet.com.mk ; info@mld.mk ) na MJIZI-MMII, co aBoeH nmpopes 1 HajMHOTY 28 peJOBU Ha
cTpaHuua. TpyaoT ce MoJHecyBa Ha aHTJIMCKU ja3uk JaTHHUYEH (PoHT Times New Roman romemuna
12 1 ancTpakT Ha MaKeJIOHCKHU jazuk. JIeBo, rope u oy Tpeba J1a ce 0CTaBM CI000Ha MapriuHa 0/l
HajMalKy 3 cM, a JecHo oA 2,5 cMm.. PeaHnot 6poj Ha cTpaHUIMTE Ce MHUIIYBa BO JECHUOT TOpPEH
aroisi. PakonucoT Ha TpyAoT Tpeba Ja € mpuApYy>KeH CO MUCMO Ha MPBHUOT aBTOp, CO M3jaBa JieKa
HCTHUOT TEKCT HE € BeKe 00jaBeH WM MOJHECEeH/MpudaTeH 3a NevYaTeme BO IPYro CIUCAHUE WIIH
CTpydYHa IMyOJHMKaIHMja U CO TOTBP/A JIeKa PaKOMKCOT € MperyieJaH U OI00pEeH O/ CUTE KOABTOPH,
OJIHOCHO €O TMpHApYKHA JeKiapanyja 3a €BEeHTyalleH KOH(MIMKT Ha HMHTEPEeCH CO HEKO] OJ
aBTOPHTE.

HacnoBnara crpana Tpeba Ja WMa: HacJIOB HA MAaKEIOHCKH W aHTJIMCKW, MMUbA U TIPE3UMHUbA HA
aBTOPHTE, KAaKO W MHCTUTYIMHTE Ha KOM MM TpUIaKaaT, UMHbAaTa Ha aBTOPUTE W HACIOBOT Ha
yCTaHOBAaTa C€ IMOBP3yBaaT CO aparcku OpOjKH; aBTOP 3a KOPECIOHEIMja CO CUTE JeTalu (Tell.
email); kaTeropuja Ha TPYJOT, KpaTOK HACJIOB (/10 65 KapakTepu 3aeqHO CO MPA3HUOT MPOCTOP);
Kako W mH(pOpMaIMja 3a IPUAOHECOT 3a TPYAOT Ha CEKOj KoaBTOp (Mzeja, AW3ajH, coOupame Ha
MOIATOIN, CTATUCTUCTHYKA 00paboTKa, MUITyBamke Ha TpyAoT). HacmoBoT Tpeba KOHIM3HO aa ja
u3pasu coApxuHara Ha TpyaoT. Ce mpemnopadyBa Ja ce uM30erHyBa ymorpeOa Ha KpPaTeHKH BO
HaCJIOBOT.
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W3BopHUTE TpPYJOBH W COOIITYBamara ro WMaar CISIHUOB (OpMalieH peaociieil: HaclOBHA
CTpaHa, U3BaJIOK Ha MaKEJOHCKH ja3uK (BOBEI, METO/IH, PE3YJITATH, 3aKIIy4OK) CO KIIyYHU 300pOBH,
U3BaJIOK Ha MAaKEIOHCKH ja3WK CO KIy4yHH 300pOBH, BOBEI, Marepujajl M METOAM, PE3YJITaTH,
JUCKYyCHja W 3aKIy4yolLlW, JIMTepaTypa M Npwio3u (Tabenu, rpaduuy W CIMKH) U JIETEHAM 3a
MIPHUIIO3UTE BO efeH (ajir.

[Tpuka3zure Ha ciaydam Tpeba Ja coIpikaT BOBEH, JCTaJCH IMPHUKa3 Ha CIyd4ajoT, AUCKYCHja CO
3aKIIy4OK ¥ JIUTEpATypa CO MPHIIO3H.

M3BalokOT Ha MakKeAOHCKH ja3uk Tpeba na coapku HajMHOry 250 300poBM U 1a Owume
CTPYKTYpHpaH CO CHTE OWTHHM YMHUTEIM HM3HECCHH BO TPYJIOT: BOBEN CO IENTa Ha TPYIOT,
METOJ0T, Pe3yJTaTH (CO HyMEPUYKH MMOJATOIM) ¥ 3aKJIY4YOIH. 3aeHO CO U3BaOKOT, Tpeba 1a ce
JIOCTaBaT U JI0 5 KIYYHHU, UHACKCHH 300POBH.

M3BaIOKOT Ha aHTJIMCKU ja3WK MOpa Jia € CO COJAP)KUHA MICHTUYHA CO COJAPXKMHATA HA U3BAJOKOT
Ha MaKeJIOHCKH ja3HK.

Knyunute 360poBu Tpeba aa ce Bo cormacHocT co MeSH (Medical Sibject Headings) listata na Index
Medicus.

BoBenoT Tpeba na mpercraByBa KpaTOK M jace€H NMpPHKa3 HA MCHUTYBAHHOT MPOOJIEM M LENUTE Ha
UCTPaXKyBambEeTO, CO HaBEeIyBambe HA ETHUKHOT KOMUTET OJJHOCHO MHCTHUTYIMjaTa Koja o 0J00puia
UCIUTYBakeTO (KIMHUYKA CTyAHja Koja ce paboTu crHopea MPUHIMINTE Ha XeJICHHIIKATa
JeKJapalyja 3a NalueHTUTe U HUBHUTE MPaBa).

Metoaute Tpeba ga OumaT TOYHO Ha3HAYEHH, 32 Jla CE€ OBO3MOXKHU MOBTOPYBAKE HA MPUKAKAHOTO
uctpaxyBame. OcoOEHO € BaxHO Ja ce MNpeuu3npaaT KpPUTEPUYMHUTE 3a CeNeKlrja Ha
OTICEpPBUpAHMUTE CIy4yal, BOBEICHMTE MOAM(UKALMKM HAa Beke TIO03HATHTE METOJU, KaKo H
UJCHTU(UKAIM]a HA YNOTPEOEHUTE JICKOBH CIIOPE] I'€HEPHUYHOTO HMME, J03UTe M HAaYMHOT Ha
a/IMUHUCTpaIHja.

Pe3yaraTure Tpeba 1a ce mpuKaxar jacHo, 10 JOTMYeH pepociies. PesynTaturte ce u3HecyBaaT BO
crangapaaure Sl enununu. Bo Tekcror Tpeba na ce Ha3HaYM ONTHMAJIHOTO MECTO Kaje Ke ce
BMETHAT TaOeIuTe U WIYCTPALUUTE, 3a J1a ce U30erHe HEMOTPEeOHOTO NOBTOPYBAakE HA U3HECEHUTE
nmojaTony. 3HauajHOCTa Ha pe3yiTaTuTe Tpeba ja ce o0paboTHu CTaTUCTUYKU, CO JIETAJCH OMUC Ha
YHOTpeOEHUTE CTATUCTUYKU METOAM Ha KPajoT Ha JIEJIOT METOIH.

JuckycujaTta Tpeba Aa I'M HCTaKHE HMIUIMKAUUTE OJf JOOMEHHUTE pe3ysTaTH, CHOPEAECHU CO
MIOCTOJHUTE CO3HAHMja 3a MCHUTYBAHUOT IpolisieM. 3akiaydouuTte Tpeba Ja He OMAaT MOAOITU O
150 360poBH.

1. IPUJIO3M Kaxo MPUJIOT-IOKYMEHTAIHja Ha TPYJIOBUTE MPEIJIOKECHH 3a TeYaTemhe, MOXKe Ja
ce JocTaBaar J10 S5 mpuJora (tadenu, GUrypu,/CIuke - uiayctpanun). Tabenute ce 1ocTaByBaaT
Ha KpajoT Ha TpyAOT BO UcTHOT (aji. Cekoja Tabena Tpeba Ja ©Ma CBOj HACIOB M pelieH Opoj
KOj ja TOBp3yBa CO TEKCTOT. XOPU3OHTAIHM W BEPTUKAIHM JIMHAM Ha Ta0elata HeE ce
JI03BOJICHH; O3HAKUTE HA KOJIOHUTE BO TabejaTa ce MHIIyBaaT CKpPaT€HO MM cO CHMMOOJ, a
HUBHOTO 00jacHyBam€ ce IHIIyBa Ha THOTO Ha Ta0enaTa, BO BH]I Ha JIETEH IA.

HaycrpauunTe ce 10cTaByBaaT co pelieH Opoj Kako CIMKa BO I[PHO-0esla TEXHUKA, a CeKOoja CIMKa

Tpeba /1a e mpuaApyKeHa co JereH ia (ormc).

Muxkpodotorpagunre MoXe Ja COApKAT MOCEOHM O3HAKH BO BUJ HA CTPEIKH WU CHMOOJIH.

[Tokpaj omucoT Ha cimWKara, MOpa Ja ce HaBele W 3roJIEMYBAameTO W BUAOT Ha OOEHETO Ha

npenapaToT (ako Toa Behe He € HampaBeHO BO CeKIMjaTa MaTepujail U Metoau). CuTte O3HaKU Ha

dotorpaduure Mopa nma OuMmaT JOBOJHO TOJEMH, 3a J1a MOXE jaCHO Ja CE€ pacro3HaaT M TI0
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CMallyBalb€TO BO II€HaTHHLATA, IIPKM HUBHOTO BKIYYYBAaKbC BO II€HaTCHATa CTpaHHIIA Ha
CIIMCAHHUCTO.

2. JIATEPATYPA

[lutupanara jauTeparypa ce HHUIIYBa HAa KPajoT HA TPYIOT MO 3aKIYYOIHMTE, CO PEIAHU OpOECBH
CHIOpEJ pPEeNOCiIeOT Ha I0jaBYyBaETO HA IIUTATOT HAa TEKCTOT HA TPYAOT CTaBEHH BO CPEIHH
3arpazu u 0e3 mpocTop Mer'y HHUB (aKo ce MocjeI0oBaTeIHU Tpeba Ja ce MOBP3aHH CO IPTUYKA, Ha
np. [3-6]. JlutepaTypara ce HUTUPA HA CICTHUOB HAUYMH (KPATCHKHUTE 32 HACJIOBUTE HA CIIMCAHM]aTa
Tpeba fa ce ciopen aucrara npudarenu Bo Index Medicus):

a) CTaTHja BO CIUCaHue (Ce HaBeIyBaaT CUTE aBTOPH, aKO 'M UMa JIo 4 WM MMOMAJIKy; aKo TH UMa
1oBeKe 0J] 4 ce HaBeayBaaT NPBUTE 3 aBTOPU U ce aozdasa: U cop.) Neglia JP Meadows AT, Robison

LL et al. Second neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-
6.

0) 3aeaamuku aBTop GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay
in breast cancer. Possible therapeutic implications. Cancer 1986; 58: 1756-61.

B) 0€3 aBTOp - aHOHUMHO. Breast screening: new evidence. (Editoriall Lancet 1984; 1 :1217-8).

) THoryiaBje BO KHUra uin MoHorpaduja Weinstein L, Swartz MN. Pathogenic properties of invading
microorganisms. Vo: Sodeman WA Jr, Sodeman WA, Ed. Pathogenic physiology: mechanisms of disease.
Philadelphia; W B Saunders, 1974: 457-72.

VYmnara 3a o0jaBeH Tpyn Bo criucanueto MMIT uznecysa 3.000,00 nenapu u ce ymiakaaT Ha )KUPO
CMETKaTa Ha:

MaxkenoHcko nekapcko apymrso 300000000211884

Komepnujanna 6aHka co 1€ Ha JI03HaKa: yIulaTa 3a CTpy4eH TPy

Anpeca Ha Penakuujata lame I'pyeB 6p. 3 I'pagcku Sun 610k 11, 1000 Cxkomje,

Ten: ++389 02 3162 577

Enexrponcka aapeca (E-mawmn): mld@unet.com.mk; ; info@mld.mk

H3BecTyBame 3a peuensenture 3a MMII

Bo cxnan co mpaBunHuKOT Ha YKVM perieH3eHTHTe MTO HABpEMEHO U OJITOBOPHO K€ ja oapaboTaT
peuensujata ke mobujat 0.4 Goma kKou ce coOupaaT 3a yHamnpeayBamke BO aKaJIEMCKUTE 3Bamba.
BonoBute Moxar na ce 100ujaT U peTporpaaHo npeky noodapysamwe Bo MJIJI — 3162 557.
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