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ASSOCIATION BETWEEN SERUM VITAMIN D LEVELS AND HUMAN PAPILLOMAVIRUS
(HPV) CLEARANCE: A PROSPECTIVE CASE-CONTROL STUDY

ACOIIMJALIAJA IOMEI'Y CEPYMCKHUTE HUBOA HA BATAMHWH /1 1 ETUMUHAIIUJATA

HA XYMAH INAIIMJIOMA BUPYCOT (XIIB)

Ivana Nakov! and Goran Dimitrov?

Primary Polyclinic Centre Manolevi - Skopje, 2University Clinic for Gynecology and Obstetrics, Faculty of
Medicine, Ss. Cyril and Methodius University in Skopje, Skopje, Republic of North Macedonia

Abstract

Introduction. Human papillomavirus (HPV) is a leading
cause of sexually transmitted infections and cervical
cancer worldwide. Emerging evidence suggests a po-
ssible role of serum vitamin D levels in influencing
HPV infection and clearance.

Aim. To investigate the relationship between serum
25-hydroxyvitamin D [25(OH)D] concentrations and
HPV status in women with and without cervical intra-
epithelial lesions.

Methods. This prospective case-control study inclu-
ded 188 women. Serum vitamin D levels were compa-
red among HPV-positive and HPV-negative groups.
HPV genotyping and 25(OH)D concentrations were
determined using standardized procedures.

Results. A significant difference in serum vitamin D
levels was found between HPV-negative and HPV-po-
sitive individuals (p<0.0001). No significant different-
ces were observed among different HPV-positive sub-
groups.

Conclusion. Vitamin D sufficiency may be associated
with a reduced risk of HPV infection or persistence.
Further studies are required to elucidate underlying
immunological mechanisms.

Keywords: vitamin D, HPV, cervical cancer

Ancrpakr

Bogen. Xyman nanunoma supycot (HPV) npercraByBa
€lHa OJf BOIEYKHUTE NPUYMHU 3a paKk Ha IpJOTO Ha
Markara Ha I[I00aTHO HHWBO, W HajuecTa CEKCyalHO
npeHocauBa nH(eknuja. HoBure nctpaxysama cyre-
pHUpaar Ha MOXXHO BIHjaHWE HA HUBOTO Ha BUTaMUH /[
BO KpBTa Bp3 uH(pekuujara co HPV u Hej3unOTO enu-
MUHHPAbE.

Iea. /la ce ucnura Bpckara moMery KOHIICHTPAIIMHTE
Ha cepyMcKuoT 25-xuapokcuBuramut /1 [25(OH)D] u

Correspondence to:  Ivana Nakov, Primary Polyclinic Centre Manolevi,
1000 Skopje, R. N. Macedonia; E-mail: serafimova.ivana@yahoo.com

HPYV crarycor kaj skeHu co U 0e3 epBUKAIHU HHTpA-
CTIUTEITHH JIC3HH.

Metoau. OBaa IMPOCHEKTUBHA CTYAMja Ha CIydaud U
KoHTpoJM ondarn 188 xeHn. HUBOTO Ha cepyMCKHOT
BuTamuH /[| Oemie cropemeHO MOMeEry TpYyIHTE IMO3H-
TuBHU U HeratuBHU Ha HPV. HPV renorunusanujara
u KoHUeHTpauuute Ha 25(OH)D Oea yTBpmeHH co
CTaHIAPIU3UPAHH IPOLIECAYPH.

Pe3yararu. Ce OTKpH 3Ha4ajHa pa3irKa BO HUBOTO Ha
cepyMmckuoT BuTamuH [ momery HPV-neraruBHute n
HPV-no3utuBHuTe MecnuTannmdku (p<0.0001). He Gea
3a0elIeXkaHd 3HAYajHH Pa3IMKH TIOMETy Pa3InIHHUTE
noarpynu Ha HPV-nosutusHu.

3akuy4yok. /[oBOTHOTO HHBO Ha BUTaMuH J[ Moxe na
Ouzie MOBp3aHO CO HaMaJIeH PU3WK Off WH(EKIHja cOo
HPV umn nej3una nepcucrenuuja. Ilotpednu ce mo-
MIOJTHHUTEITHA HCTPaXKyBamba 3a pa3jacHyBame Ha I0-
KOHPETHHUTE HMYHOJIOIIKA MEXaHU3MH.

Kuryunn 360opoBu: suramus [I, HPV, pak Ha rpioto
Ha MaTKaTta

Introduction

HPV is one of the most prevalent sexually transmitted
viruses globally and in the United States. Persistent
HPV infection is a known cause of cervical dysplasia
and cervical cancer. While HPV infection is not a re-
portable disease, it is estimated that 1-5.5 million new
cases occur annually in the U.S.A, with a prevalence
reaching 20 million [1]. Increasing attention has been
given to the immunomodulatory effects of vitamin D,
particularly its role in viral infection clearance.
Vitamin D is involved in both innate and adaptive
immunity, enhancing the body’s ability to fight infec-
tions like HPV [2].

Association Between Vitamin D Serum Levels and
HPV Infection

Research has shown mixed but suggestive findings
linking serum 25-hydroxyvitamin D [25(OH)D] con-
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centrations with HPV prevalence, incidence, and
clearance. For instance, El-Zein et al. observed that
higher serum vitamin D levels were associated with
reduced HPV prevalence and enhanced clearance in
young women [2].

However, other studies have reported more nuanced
results. Some show no significant link between vita-
min D levels and initial HPV acquisition but suggest a
role in promoting clearance among those already
infected [3].

Vitamin D and Immune Function

Vitamin D exerts its immunological effects via both
innate and adaptive immune pathways [4].

Vitamin D regulates genes involved in immune modu-
lation. It enhances innate immunity and shapes adapti-
ve responses by creating an anti-inflammatory, tolero-
genic environment, thus limiting excessive immune
activation [5,6]. Vitamin D promotes the production of
antimicrobial peptides like cathelicidin and B-defensin
2, enhancing the ability of macrophages to combat
infections [7].

Cumulative reports have shown that low Vit-D status
is associated with a broad range of disorders, particu-
larly autoimmune diseases such as multiple sclerosis
(MS), type 1 diabetes (T1D), inflammatory bowel di-
sease (IBD), rheumatoid arthritis (RA), and systemic
lupus erythematosus (SLE) [1-8]. Indeed, Vit-D is in-
volved in the maintenance of immune system ho-
meostasis and dampens autoimmune responses via
modulation of T cells, B cells, monocyte/macrophage,
dendritic cells, etc. [9]. Vit-D plays a crucial role in
the regulation of Th1/Th2 cell ratios and modification
of Thl7/Treg ratios by increasing the frequency of
Treg cells and reducing Th17 differentiation [9].

Of note, pre-clinical and clinical studies have demon-
strated that Vit-D in physiologic concentrations could
induce a tolerogenic and/or anti-inflammatory micro-
environment [10,11]. It is now accepted that changes
in Vit-D levels can substantially affect several aspects
of immune cells such as gene expression, DNA me-
thylation, and signaling pathways. Such changes might
lead to the disturbance of immune homeostasis and
induction of autoimmune disease. Several systematic
reviews have investigated the correlations between Vit-D
levels and the incidence of autoimmune diseases [1-3].

Host Defence Mechanism Against HPV

Although most people contract HPV during their lives,
only 10-15% develop persistent infections, and an even
smaller number progress to cancer, indicating effective
host defenses in most cases [8].

HPV must bypass multiple physical defenses to infect
basal keratinocytes. Entry is aided by microabrasions
that disrupt the mucosal barrier, which is normally pro-

tected by mucus and antimicrobial peptides. After
reaching the extracellular matrix, host proteases mo-
dify the viral capsid to enable cell entry. Inside the
cell, HPV follows the endocytic pathway and
retrograde transport through the Golgi to the nucleus,
but many particles are degraded via autophagy [9-13].
Nuclear entry depends on mitotic breakdown of the
nuclear envelope [12,13]. Human o-defensins,
especially a-defensin 5, block infection by inhibiting
capsid processing [14,15].

HPV DNA is detected by innate sensors such as AIM2,
IF116, and cGAS, which initiate inflammatory respon-
ses. AIM2 activation leads to caspase-1 and IL-1p
production [16], while IFI16 suppresses HPV gene ex-
pression by promoting heterochromatin formation
[17].

HPV evades systemic immunity due to its restricted
intraepithelial lifecycle and absence of viremia. Howe-
ver, strong T cell responses, particularly cytotoxic T
cells, are crucial for lesion regression [18-22]. LCs
from infected individuals can activate HPV-specific
CD8+ T cells [23], and mouse models confirm the ne-
cessity of both CD4+ and CD8+ T cells for infection
control [24]. UV-induced immunosuppression enhan-
ces susceptibility [25]. While natural infection rarely
induces protective antibodies, vaccines provide effect-
tive immune memory [26-37].

Although DNA viruses mutate slowly compared to
RNA viruses, host immune pressure shapes HPV ge-
nome evolution [38-42].

Materials and Methods
Study Design and Participants

This prospective case-control study included 188 wo-
men, divided into two groups: 107 women with histo-
logically confirmed cervical intraepithelial lesions (case
group) and 81 women with normal Pap test results
(control group). Inclusion criteria were: age over 18,
non-pregnancy status, and no history of certain hema-
tologic or hepatic conditions. Blood samples were co-
llected for vitamin D analysis.

Determination of Vitamin D

Serum 25(0OH)D levels were measured using a com-
petitive chemiluminescence enzyme immunoassay on
a TOSOH AIA-900 analyzer. The assay involved re-
leasing 25(OH)D from its binding proteins, capturing
it on magnetic beads coated with monoclonal anti-
bodies, and quantifying the bound enzyme-labeled
25(0H)D using a fluorogenic substrate.

HPV Testing

Endocervical samples were collected using cytobru-
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shes and stored for HPVV DNA detection via multiplex
PCR. HPV genotyping included high-risk types such
as 16, 18, 31, 33, and others. Real-time PCR with
specific primers and fluorescent probes identified HPV
presence and type.

Statistical Analysis

Data were analyzed using GraphPad Prism 9.0. One-
way ANOVA and t-tests were applied to compare
vitamin D levels between groups. Significance was set
at p<0.05.

Results

Serum vitamin D levels significantly differed between
HPV-negative and HPV-positive groups (p < 0.0001).
Post-hoc analysis revealed:
e HPV-negative individuals had significantly higher
vitamin D levels compared to:
o HPV-16 positive: p < 0.0001
o HPV-18 positive: p < 0.0001
o Other HPV types: p < 0.0001
e No significant differences in vitamin D levels
were found among HPV-16, HPV-18, and other
HPV types (p>0.05).

Vitamin D
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Fig. 1. Serum Vitamin D Concentrations in HPV-Positive and
HPV-Negative Women

Mean 25(0OH)D levels are shown for women with
HPV-16, HPV-18, other HPV types, and those who
tested negative for HPV. Error bars represent standard
deviations. Statistically significant differences were
indicated: **** p<0.0001; ns: not significant. Women
who tested negative for HPV had significantly higher
Vitamin D levels compared to all HPV-positive groups
(Figure 1).

The group of patients who tested positive for HPV ty-
pe 16 had a mean serum vitamin D level of 11.97 pg/mL.
Those positive for HPV type 18 had a mean level of
10.4 pg/mL, while patients positive for other HPV ty-
pes had an average vitamin D concentration of 11.6
ug/mL. HPV-negative patients had a mean vitamin D
concentration of 22.27 pg/mL.

Among the patients who tested positive for HPV type
16 (n=39), 30.77% (n=13) had CIN 1, 33.33% (n=12)
had CIN 2, and 35.9% (n=14) had CIN 3.

Out of the 14 patients who were positive for HPV type
18, 50% (n=7) had CIN 1, 21.43% (n=3) had CIN 2,
and 28.57% (n=4) had CIN 3.

A total of 54 patients tested positive for other high-risk
HPV subtypes (31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66,
and 68), among whom 48.15% (n=26) had CIN 1,
33.33% (n=18) had CIN 2, and 18.52% (n=10) had
CIN 3.

Table 1. Disposition of patients according to the cervical
intraepithelial lesion and the concentration levels of vitamin
D. Results are shown as MeantSEM

in t?airvi!c%aglial Vitamin D p-value(t-test,
Ieg’ion (ng/ml) £ SEM  Mann-Whitney)
CIN1 (n=47) 11.79+0.97 <0.0001
CIN2 (n=33) 11.31£1.08 <0.0001
CIN3 (n=27) 11.34+1.35 <0.0001
Control (n=81) 22.40+0.86
Vitamin D
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Fig. 2. Mean serum concentration of vitamin D (ng/mL) in
women with cervical intraepithelial lesions and women with

normal Pap (control group)

Among all participants in the study, 25% were diag-
nosed with CIN 1 based on histopathological examina-
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tion, with a mean serum vitamin D level of 11.79+0.97
ng/mL. In 17.55% of the patients (n=33) diagnosed
with CIN 2, the average vitamin D level was
11.31£1.08 ng/mL. For 14.36% of the patients (n=27)
with CIN 3, the mean value was 11.34 + 1.35 ng/mL.
In contrast, the control group, consisting of patients
with normal PAP smear results, had a significantly
higher mean vitamin D level of 22.40+0.86 ng/mL
(see Table 1).

Among patients with cervical intraepithelial neoplasia,
66.35% (n=71) exhibited severe vitamin D deficiency,
17.75% (n=19) had vitamin D deficiency, 14.95%
(n=16) had vitamin D insufficiency, and only 0.93%
(n=1) had sufficient vitamin D levels.

In comparison, within the control group, 1.23% (n=1)
had severe vitamin D deficiency, 40.74% (n=36) had a
deficiency, 43.2% (n=38) showed insufficiency, and
14.81% (n=13) had adequate vitamin D levels.

A statistically significant difference (p<0.05) was
found in serum vitamin D levels between the control
group and those with cervical intraepithelial lesions
(CIN1, CIN2, CIN3) (Figure 2).

Discussion

The present study demonstrates a significant asso-
ciation between serum vitamin D levels and the
presence of cervical intraepithelial neoplasia (CIN), as
well as with HPV infection status. Women with HPV
infection had notably lower serum vitamin D levels
compared to those who tested negative, with a highly
significant difference (p<0.0001). Notably, no signify-
cant difference in vitamin D levels was observed
among patients infected with HPV-16, HPV-18, or
other high-risk HPV subtypes, suggesting that vitamin
D deficiency may be a general feature of HPV-related
pathology rather than specific to certain HPV genotypes.

Patients with high-grade cervical lesions (CIN2 and
CIN3) exhibited markedly lower vitamin D levels
compared to the control group with normal cytology.
Specifically, the mean vitamin D concentration in the
CIN groups ranged between 11.31-11.79 ng/mL, while
the control group had a significantly higher mean
value of 22.40 ng/mL. These findings are in agreement
with previous studies suggesting an inverse relation-
ship between vitamin D levels and the severity of cer-
vical lesions. This may be attributed to the immuno-
modulatory and anti-inflammatory effects of vitamin
D, which can influence HPV clearance and prevent
progression to higher-grade lesions.

When examining the distribution of vitamin D status,
the majority (66.35%) of patients with CIN presented
with severe deficiency, whereas most women in the
control group had either insufficiency (43.2%) or su-
fficiency (14.81%). Only 1.23% of the control group
had severe deficiency. This pattern further underscores
the potential role of vitamin D deficiency in the

pathogenesis and persistence of HPV infection and
CIN development.

Regarding HPV subtypes, the data show that both
HPV-16 and HPV-18 positive women had similarly
low vitamin D levels (11.97 ng/mL and 10.4 ng/mL,
respectively), as did women infected with other high-
risk HPV types (11.6 ng/mL). In contrast, HPV-
negative women had a significantly higher mean level
(22.27 ng/mL), reinforcing the notion that adequate
vitamin D levels may offer a protective effect against
HPV infection.

The stratification of lesion grades among HPV sub-
types revealed that women with HPV-16 had a more
balanced distribution across CIN1 (30.77%), CIN2
(33.33%), and CIN3 (35.9%), suggesting its strong
oncogenic potential. Interestingly, HPV-18 was more
common in CIN1 (50%) but was still present in
higher-grade lesions. Other high-risk HPV types were
predominantly found in CIN1 (48.15%), though a sub-
stantial number of patients also had CIN2 and CINS3,
indicating their contribution to disease progression.

Contrasting Findings

Some studies report a paradoxical relationship where
lower vitamin D levels are associated with increased
HPV clearance, possibly reflecting immune activation
during ongoing infection [2].

Micronutrients and Viral Outcomes

Research by Shvetsov et al. [43] and Troja et al. [44,
45] further emphasizes the role of micronutrients-in-
cluding vitamin D-in the natural history of HPV infec-
tion. Their findings indicate that optimal nutritional status
might improve immune surveillance and clearance rates.

Clinical Implications

Given its role in immune regulation, vitamin D status
should be monitored in populations at risk for
persistent HPV infection. Supplementation may be
particularly beneficial for individuals with low base-
line levels or in postmenopausal women, where immu-
nological decline may impair HPV clearance [43-48].

In summary, this study adds to the growing body of
evidence suggesting that low serum vitamin D levels
are significantly associated with HPV infection and the
development of cervical intraepithelial lesions. While
causality cannot be established in this observational
design, these findings raise the possibility that vitamin
D supplementation could be considered as an adjunct
preventive or therapeutic measure, especially in
populations at risk for persistent HPV infection and
cervical dysplasia. Further longitudinal studies and
randomized controlled trials are needed to explore the
potential benefits of vitamin D supplementation in
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reducing HPV persistence and progression to cervical
cancer.

Conclusion

This study demonstrates a clear and statistically sign-
ficant association between low serum vitamin D levels
and both HPV infection and the presence of cervical
intraepithelial lesions. Women with HPV infection-
particularly those with high-grade lesions (CIN2 and
CIN3)-exhibited markedly lower vitamin D concentra-
tions compared to HPV-negative individuals and those
with normal cervical cytology. Moreover, the preva-
lence of severe vitamin D deficiency was substantially
higher in the CIN group than in the control group.
These findings suggest that vitamin D may play a
protective role in the pathogenesis of HPV-related
cervical lesions, possibly through its immunomodula-
tory and antiviral effects. Although causality cannot be
established from this cross-sectional study, the results
support further investigation into the potential of vita-
min D as a preventive or therapeutic adjunct in women
at risk for persistent HPV infection and cervical neo-
plasia.

Future longitudinal and interventional studies are needed
to determine whether vitamin D supplementation
could contribute to reducing HPV persistence, slowing
lesion progression, and ultimately preventing cervical
cancer.

Conflict of interests: None declared.
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Abstract

Introduction. Hypertension, as a public health issue,
is currently the leading factor in the global burden of
disease. It is the primary modifiable risk factor for
heart disease, stroke, and kidney failure. Chronic kid-
ney disease (CKD) is both a cause and a consequence
of uncontrolled hypertension. Accurate blood pressure
measurements are crucial for diagnosing and contro-
Iling hypertension.

Aim. This study aimed to explore the association
between arterial hypertension and elevated serum cys-
tatin C levels so that to evaluate whether cystatin C
can help in early diagnosis of chronic kidney disease.
Methods. The study was designed as an observational
prospective study, which involved 28 participants,
aged between 18 and 60. Participants were divided
into two groups. The first group included patients with
blood hypertension, while the second group consisted
of healthy participants (the control group). In all
participants, blood pressure was measured, serum cys-
tatin C levels were analyzed, and glomerular filtration
rate (GFR) was estimated using the CKD-EPI Equa-
tions for Glomerular Filtration Rate (Chronic Kidney
Disease Epidemiology Collaboration-Cystatin C). The
study was conducted at the University Clinic for
Nephrology in Skopje.

Results. The first group exhibited significantly higher
cystatin C levels than the control group (8.98 mg/L vs.
0.54 mg/L). Additionally, the first group showed lower
GFR, suggesting a possible decline in kidney function.
Conclusion. There is a strong association between
arterial hypertension and elevated serum cystatin C

Correspondence to: Zoran Janevski, University Clinic for
Nephrology, 1000 Skopje, R. N. Macedonia; E-mail: Dr-Zoran-
janevski@hotmail.com

levels. Therefore, chronic kidney disease can be early
detected using the CKD-EPI Equations for Glomerular
Filtration Rate (GFR).

Keywords: chronic Kidney disease, cystatin C,
hypertension

A0cTpakT

BoBen. XurepreHsujaTa, Kako jaBHO 3PaBCTBEH MPOO-
JieM, MOMEHTAJTHO € BOJCYKU (DaKTOp BO TIIOOATHHOT
ToBap Ha Oomectu. Toa e TIaBHHOT MoxuGHIMpPaH
(akTOp Ha PH3HK 3a CPIEBH 3a00IyBama, MO30UYCH
yaap u 0yOpexHa WHCY (QUITUCHIIN]A.

Xponuuna O0yoOpexna Oonect (Xbb) e uecta npuunHa
3a XUIEePTEH3Mja 1 NCTO Taka MPETCTaByBa KOMILIHKA-
Mja Ha HEKOHTPOJMpaHa xurepren3uja. CraHmapiau-
3MPaHOTO Meperme Ha KPBHUOT NPUTHCOK € OJ CYII-
THHCKO 3HAu€H:-€ 33 YTBPAYBamkEe Ha IUjarHo3aTa U yIi-
pPaByBamETO CO XHIIEPTECH3MjaTa, KOja € eHa O]l IJ1aB-
HuTe npuuuHy 3a Xbb.

Iea. Ien Ha UCTpaKyBambETO € J1a CE eBalyHpa MOXK-
HOCTa TIPU TOCTOCHE Ha apTepUCcKa XUIEpPTEeH3Uja 1a
ce o0He MoKavyeHa cepyMcKaTa BPEIHOCT Ha IUCTa-
tuH L1, BO eJjHa orcepBaImcka CTyauja.

Metonu. /[n3ajH Ha CTyaWja € OICepBaIlMOHA MPOC-
MeKTHBHA cTyauja. Bo crymujara Oea BriryueHn 28 ma-
MEeHTH Ha Bo3pact o 18-60 roauiiHa Bo3pacT.
[NarmenTuTe Oea rpynupaHu BO 2 TPyNU: TANUCHTH CO
apTepUCKa XUNEePTeH3Uja U 3PaBU HCIHUTAHHUIU- KOH-
TpPOJIHA TpyTIa.

Kaj manmentuTe Oeire M3BEACHO MEPEHE HA apTepHC-
KHOT KPBEH IPHUTUCOK, 3€Mambe KPB 32 MPECMETYBAE
cepyMcKa BpemHOCT Ha nuctatuH L[ n nmpecmeryBame
riomepynapHa ¢unrpanujcka pata-I'®P co momonr Ha
I'®P CKD-EPI-Cystatin C (Chronic Kidney Disease
Epidemiology Collaboration-CystatinC, https:/Amww.mdcalc.
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com/calc/3939/ckd-epi-equations-glomerular-filtration
-rate-gfrweb) pasenkara. Ctymujata ce u3BeayBaiie Ha
J3Y YuuBepsutercka kimanKa 3a Hedponoruja-Crorje.
Pesynratu. CepymMckure HUBOAa Ha muctaThH I Kaj
MAIMEHTH CO apTepUCKa XUIEepPTeH3uja Oea MOBUCOKU
O]l OHHE Kaj KOHTPOJIHATA IPYTIa 3IPaBH UCTIUTAHUIIH.

CpenHaTta BpeIHOCT Ha mucTatuH 1l Kaj marmueHTHTE
CO apTepucKa XWIlepTeH3Wja Hu3HecyBamie 8.98mg/L,
JOJIeKa Kaj 3[paBUTE MCIHUTAHHIIA- KOHTPOJHA TpyIa
n3HecyBame 0,54 mg/L. CepyMckuTe HUBOA Ha IMCTa-
TuH 1] ja moTBpaMja MOBP3aHOCTA CO MOCTOCHE HA
MOBHCOKA BPEAHOCT 3a NUCTATHH L] kaj marmeHTHTe CO
aprepucka xunepreHsuja. BoemHo ce moOuBaar mo-
HHUCKU BPENHOCTH IpHU IpecMeTyBameTo Ha ['OP co
UCTUTE CEPYMCKHTE BPEIHOCTH Ha nuctatud 1, us-
MEpeHH Kaj MalMeHTUTE CO BeKe MOCTOedKaTa apre-
pucka xunepren3nja. OBa ykaxyBa JeKa IUCTAaTHHOT
L1 e MoxeH npenuKTOp 3a pa3Boj Ha Xbb.

3akirydok. [TocTon NOBp3aHOCT MpU MOCTOCHE HA ap-
TEepHCKa XUIIEPTEH3Hja Kaj MAIMeHTUTE CO TToKaueHaTa
CepyMCKa BPEHOCT Ha 1ucTatuH L.

Boenno, OyOpexHa HHCY(QHUIIMEHIIja MOXKE Ja ce OT-
KpHE CO TPEeCMETYBamkbe Ha CEPYMCKH KOHIIEHTPAIUU
Ha nuctatuH L 3a onmpenyBame Ha I'OP CKD-EPI-
Cystatin C (Chronic Kidney Disease Epidemiology
Collaboration-Cystatin C), kaj marieHT co Beke moc-
Toeyka aprepucka xmmeprensuja. (https://ww.mdcalc.
com/calc/3939/ckd-epi-equations-glomerular-filtration
-rate-gfrweb).

Knyunu 300poBu: xpoHnuHa 6yOpesxHa 6oiect,
nucratu L, apreprcka XunepTeH3uja.

Introduction

Hypertension, as a public health problem, is currently

Table 1. Values for arterial tension

a leading factor in the global burden of disease. It is
the main modifiable risk factor for heart disease, stro-
ke, and kidney failure [1].

Chronic kidney disease (CKD) is a common cause of
hypertension and is also a complication of uncontro-
Iled hypertension. Standardized blood pressure measu-
rement is essential for establishing the diagnosis and
management of hypertension, which is one of the main
causes of CKD [2]. Table 1 we got values for arterial
tension.

The use of ambulatory blood pressure monitoring pro-
vides additional assessment of diurnal blood pressure
variations. The optimal target blood pressure value in
the treatment of hypertension in the general and CKD
population remains a matter of debate and is controver-
sial despite recent guidelines and clinical trial data [3].
Medical therapy of patients with hypertension can be
difficult and challenging. Further evaluation by a hyper-
tension specialist may be required in the setting of
treatment-resistant hypertension to exclude pseudore-
sistance as well as treatable secondary causes [4].
Treatment with a combination of antihypertensive
drugs, including appropriate choice of diuretics based
on estimated glomerular filtration rate, is a key com-
ponent of hypertension management.

In addition to drug treatment, non-pharmacological
approaches, including lifestyle modification, the most
important of which is dietary salt restriction, should be
included in the management of hypertension in pa-
tients with CKD.

Serum cystatin C levels are a measure of renal func-
tion that appears to be independent of age, sex, and
lean muscle mass [5]. There are studies examining the
association between serum cystatin C levels and hy-
pertension, in which a positive association was found
[6]. However, more studies in humans are needed to
confirm the consistency of this finding.

Blood Pressure Category

Systolic Blood
Pressure in mmHg

Diastolic Blood
Pressure in mmHg

Normal Value Less than 120 and Less than 80
Elevated Value 120-129 and Less than 80
Elevated Value (Hypertension Stage 1) 130-139 or 80-89

Elevated Value (Hypertension Stage 2) 140 or higher or 90 or higher

Hypertensive Crisis (when you should
immediately consult a doctor)

Higher than 180

and/or higher than 120

Cystatin C is a low molecular weight protein that fun-
ctions as an extracellular inhibitor of cysteine pro-
teases [7]. The kidney plays a major role in the meta-
bolism of low molecular weight plasma proteins and it
is assumed that their serum concentrations may reflect
changes in glomerular filtration rate (GFR).

Produced at a steady rate by all nucleated cells and re-
leased into the bloodstream, cystatin C is freely filte-
red by the renal glomeruli and subsequently metaboli-
zed in the proximal tubule. Given these characteristics,

cystatin C has been proposed as a sensitive endoge-
nous serum marker for changes in GFR [8-10].

In a meta-analysis [8], serum cystatin C concentration
was clearly superior to serum creatinine concentration
as a marker of GFR. Interestingly, cystatin C concen-
tration offers improved clinical sensitivity as a screening
test for early renal damage [10,11].

Chronic kidney disease (CKD) is an increasingly pre-
valent condition globally and is strongly associated
with incident cardiovascular disease (CVD) [12]. Con-
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trol of hypertension is important in CKD patients, as it
leads to slowing of disease progression [13,14]. Pa-
tients with CKD and hypertension often require a
combination of antihypertensive drugs to achieve
target BP [15]. Table 2 we got stages of CKD.

Table 2. Stages of kidney damage

Certain pharmacological therapies provide an additional
renoprotective and/or cardioprotective effect indepen-
dent of BP and this must be taken into account when
initiating therapy [16].

Stages of Chronic

Kidney Function

Kidney Disease (CKD) Description GFR in Percentage (%)
Kidney damage with .
Stage 1 preserved kidney function 90 or higher 90-100%
Stage 2 Kldneyddamage_wnh mild 80-60 89-60%
ysfunction
Kidney damage with mild o
Stage 3a to moderate dysfunction 59-45 59-45%
Kidney damage with
Stage 3b moderate to severe 44-30 44-30%
dysfunction
Stage 4 Kidney damage \_Nlth 29-15 29-15%
severe dysfunction
Stage 5 End-stage kidney damage >15 >15%

Aim. The aim of this study was to evaluate the possi-
bility of obtaining an elevated serum cystatin C level
in the presence of arterial hypertension.

Material and methods

Study design: observational prospective study.

The study included 28 patients, aged 18-60 years.
Patients were grouped into 2 groups: patients with
arterial hypertension and healthy subjects. Each group
consisted of 14 patients.

Blood pressure was measured in patients from both
groups using a mercury sphygmomanometer in the
sitting position after a 5-minute rest. Patients’ legs
were uncrossed and their feet were on the floor. The
hands were placed at the level of the heart.

Patients had not previously consumed caffeine or
tobacco within the last 30 minutes prior to measure-
ment. The sphygmomanometer cuff was rapidly infla-
ted until the first Korotkoff sound, which indicated the
patient's systolic blood pressure.

The point at which the sounds disappeared was recor-
ded as the diastolic blood pressure. Systolic and dia-
stolic blood pressure were calculated as the mean of
two measurements taken from the left and right arms
obtained at 5-minute intervals. The higher-than-the-
already-obtained blood pressure values measured from
both arms was used for analysis. Blood pressure was
measured in the morning, after which subjects took
their medications for arterial hypertension.

Controlled hypertension was defined as a systolic blood
pressure <140 mm Hg and a normal diastolic blood
pressure <90 mm Hg under treatment with antihyper-
tensive drugs.

Uncontrolled hypertension was defined as systolic blood
pressure >140 mm Hg or diastolic blood pressure >90
mm Hg under treatment with antihypertensive drugs.
Serum cystatin C levels were measured from venous
blood samples. All analyses were performed in a cen-
tral laboratory.

Results

Patients were divided into two main groups: patients

with arterial hypertension and a control group of heal-

thy individuals (Table 3). (Table 3 obtained results).
In the group with arterial hypertension, aged 18-
29 years, there were 5 male and 2 female patients. In
comparison, the control group had an equal
distribution by gender in the same age group. Both
groups, patients with arterial hypertension and
control group of healthy subjects, had an equal
number of female and male subjects.

- In patients with arterial hypertension, the mean
systolic blood pressure for males was 157.5 mm
Hg, and the mean diastolic blood pressure was
99.28 mm Hg. The mean GFR in this groupwas
85.4 ml/min/1.73 m?.

- In healthy subjects, the mean systolic blood
pressure for males was 121.7 mm Hg, and the
mean diastolic blood pressure was 82.5 mm Hg.
The mean GFR in this group was 129.071
ml/min/1.73m?2.

The mean cystatin C level in patients with arterial

hypertension was 1.6 mg/L, while in healthy subjects,

the control group, it was 0.54 mg/L.
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Table 3. Obtained results (abbreviations: M-male; F-female)

Blood . CKD Blood . CKD
Gender Pressure Cystatin C GFR Stage Pressure Cystatin C GFR Stage
1 M 147/95 1.12 79 stage 2 125/82 0.55 148 stage 1
2 M 145/97 1.13 7 stage 2 120/80 0.57 145 stage 1
3 M 150/97 0.99 92 stage 1 127/83 0.55 147 stage 1
4 M 148/100 0.92 100 stage 1 120/80 0.58 142 stage 1
5 M 160/100 1.20 70 stage 2 126/80 0.52 149 stage 1
6 F 145/105 1.10 76 stage 2 125/85 0.52 143 stage 1
7 F 155/97 0.90 94 stage 1 120/80 0.53 136 stage 1
8 F 160/95 1.12 70 stage 2 125/86 0.56 131 stage 1
9 F 155/97 1.12 68 stage 2 120/87 0.55 128 stage 1
10 F 180/100 1.20 60 stage 2 115/80 0.56 124 stage 1
11 F 175/105 0.90 87 stage 1 114/85 0.53 126 stage 1
12 M 167/102 1.13 69 stage 2 123/83 0.57 129 stage 1
13 M 168/105 1.14 67 stage 2 120/85 0.55 129 stage 1
14 M 150/95 0.92 87 stage 2 125/80 0,52 130 stage 1
Discussion CKD-EPI-Cystatin C in patients with pre-existing arte-

Hypertension and chronic kidney disease are emerging
as a global health problem, contributing significantly
to high mortality [17]. Hypertension is one of the main
causes of chronic kidney disease, and conversely, chronic
kidney disease can contribute to the development of
hypertension. Cystatin C is an important marker, which
can indicate the presence of hypertension, as well as
can help in early detection of chronic kidney disease
[18-20].

The study aimed to demonstrate the association of un-
controlled arterial hypertension and higher serum cys-
tatin C values. At the same time, in patients with arte-
rial hypertension, as a risk for CKD, monitoring GFR
alongside cystatin C levels may help predict the deve-
lopment of CKD-which requires further investigations.
Therefore, blood pressure control has been established
as a primary strategy for the secondary prevention of
CKD [21].

This study showed that serum cystatin C levels in
patients with uncontrolled arterial hypertension were
higher than those in the control group of healthy in-
dividuals. A few previous studies have reported an asso-
ciation between serum cystatin C levels and hyper-
tension [22-24].

A high serum cystatin C level and uncontrolled hyper-
tension can be suggested as a manifestation of micro-
vascular damage to the kidneys, and can lead to deve-
lopment of CKD.

Screening should be focused on high-risk patients, such
as those with uncontrolled hypertension. The results of this
study indicate the need to increase awareness of sub-
clinical renal dysfunction in hypertensive patients [28].

Conclusion

There is an association between arterial hypertension
in patients with an elevated serum cystatin C level.

Renal failure can be detected by calculating serum
concentrations of cystatin C to determine the GFR

rial hypertension.

Reduced renal function based on serum cystatin C in
the presence of uncontrolled hypertension indicates the
need to intensify antihypertensive treatment with agents
that show a preventive effect.

Conflict of interests: None declared.
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Abstract

Introduction. Bullous pemphigoid (BP) is the most
common autoimmune subepidermal bullous dermato-
sis, primarily affecting the elderly population. The pre-
valence of bullous pemphigoid increases significantly
with age, and its mortality rate is higher compared to
the general population in the same age group. Despite
its significance, the global prevalence and comorbi-
dities associated with BP are not fully understood.
Methods. This retrospective study analyzed BP patient
data from North Macedonia, focusing on age at diag-
nosis, comorbidities, and the female-to-male ratio. The
study found that the mean age at BP onset in patients
was 77.09, with a female-to-male ratio of 1.02.
Results. As for the comorbidities, the most commonly
observed ones, in decreasing order of frequency, were
hypertension, neurological disease, cataracts, psychiat-
ric disorders, cerebrovascular accidents, and diabetes
mellitus.

Conclusion. These findings reflect global trends, su-
ggesting that BP treatment should consider both age
and comorbidity profiles to improve patient outcomes.

Keywords: bullous, comorbidities, epidemiology,
pemphigoid

Ancrpakr

Bogen. bynozen nemdurounn (bII) e Hajuectara aBTO-
UMyHa cyOenmaepManHa Oyno3Ha IepMaTos3a, Koja mp-
BEHCTBEHO ja MOTO/yBa IMocTapara mnomynaiuja. [Ipe-
BaJIeHIIaTa Ha OYJIO3HHUOT MeM(UrOn 3HAYUTEIHO CE
3roJieMyBa CO BO3pacTa M CTanKara Ha CMPTHOCT € TI0-
BHCOKa BO Criopenida co OrminTaTa Mmomyjialyja oJ] ucTa-
Ta Bo3pacHa rpymna. M mokpaj HeroBoto 3Hauemhe, Ij10-
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0anHaTa MpEBAJICHIIA U KOMOPOUIUTETUTE MOBP3aHU
co BII He ce nienmocHo pazopanu.

Metoau. OBaa peTpOCIIEKTHBHA CTyIHja TH aHAJIH3H-
paute nopatonute 3a manueHture co BI1 on CesepHa
Makenonuja, GoKycupajku ce Ha Bo3pacTa Ipu Jujar-
HOCTHIIMPAKkE, KOMOPOMANUTETH M OIHOCOT IOMEry
JKEHU ¥ MaXKH.

Pesynratu. Crynujata mokaxa jeka cpenHara BO3-
pact Ha mojaBa Ha BIl e 77,09 romuHu, co coogHOC
nomery xenu u Maxu ox 1,02. Illto ce omnecysa 1o
KOMOPOUIUTETUTE, HAjuecTO 3abelekaHu, MO peroc-
Jiel Ha HaMmalyBame, Oca XUIepTeH3H]ja, HEBPOJIOIIKH
3a00JTyBarba, KarapakTa, MCUXUjaTpPUCKA HapyIyBama,
1epeOpoBacKyIapHU HECPEKH U AHjadeTec MEUTYC.
3akay4yok. OBHE HAOOW TH O/pa3yBaar TIIOOATHHUTE
TPEHJIOBH, Cyrepupajku aeka TpetMaHoT co BIT tpeba
Jla TH 3eMe MPEJBH] ¥ BO3pacTa M MpOPUINTE HA KO-
MOPOMIUTET 32 J]a TW MOJ00PH UCXOUTE Ha TIAITUEHTOT.

Kiryunu 300poBu: O0yino3eH, KOMOPOHIIUTETH,
eMHIEMHOJIOTH]a, TeM(pUTOn

Introduction

Bullous pemphigoid (BP) is the most common auto-
immune subepidermal bullous dermatosis, primarily
affecting the elderly population. BP is caused by
autoantibodies targeting the hemidesmosomes, which
leads to the formation of subepidermal blisters. It is
characterized by the development of large, tense blis-
ters. The prevalence of bullous pemphigoid increases
significantly with age, and its mortality rate is higher
compared to the general population in the same age
group. The prevalence of BP is estimated to range from
1.46 to 47.99 cases per 100,000 people, with differ-
rences depending on geographical location and age
group. The highest prevalence was reported in the UK,
with 47.99 cases per 100,000 people annually [1],
while the lowest prevalence was observed in Romania,
with 1.46 cases per 100,000 people per year [2]. The
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global average prevalence was 21.84 cases per 100.000
people [3]. The reported incidence of BP ranged from
0.21 to 7.63 cases per 100,000 people. Kuwait had the
lowest incidence, with 0.21 cases per 100,000 people
per year [4], while the highest incidence was observed
in the UK, with 7.63 cases per 100,000 people annually
[1]. The global average incidence was 2 cases per
100,000 people per year [3]. The mean age at BP onset
in patients ranged from 64 [5] to 82.6 years [6], with
an average of 73.4 years [3]. The female-to-male ratios
in BP ranged from 1.01 to 5.1. Finland had the lowest
ratio at 1.01 [7], while Kuwait reported the highest at
5.75 [4]. The global average female-to-male ratio was
1.87 [3].

As the incidence of BP increases with age, patients of-
ten experience a range of comorbidities. Patients with
BP often present with various comorbidities that can
complicate disease management. The most frequently
observed comorbidities include hypertension, neurolo-
gical disorders, and psychiatric conditions, which are
commonly seen in elderly populations [8,9]. Hyperten-
sion, for instance, is highly prevalent among BP pa-
tients, likely exacerbated by the use of corticosteroid
therapy, which is a cornerstone of BP treatment [10].
Comorbidities such as diabetes mellitus, osteoporosis,
and malignancies have been documented in BP pa-
tients, with these conditions further complicating both
diagnosis and treatment of the disease [11].

The aim of this study was to determine the mean age at
diagnosis, the female-to-male ratio, and the comorbi-
dities in all bullous patients, as well as separately for
male and female patient groups, in individuals with
bullous pemphigoid in North Macedonia.

Materials and methods

A cross-sectional, observational, descriptive study was
conducted based on the analysis of patients' medical
records with confirmed BP. The study included 105
patients consecutively referred for the diagnosis and
treatment of BP at the University Clinic for Dermato-
logy in Skopje between January 1, 2015, and December
31, 2020. The diagnosis of BP was established based
on typical clinical findings, as well as histopathologi-
cal and immunopathological criteria. Data about co-
morbidities of patients with confirmed BP were ex-
tracted from their electronic healthcare records (EHR)
in the electronic database of the National System for
Electronic Health Records [12]. Demographic and cli-
nical data on BP and comorbidities were collected for
all patients. The study was approved by the Ethics
Committee of the Faculty of Medicine, Ss. Cyril and
Methodius University in Skopje and the University
Clinic for Dermatology, Skopje.

Statistical Analysis
Data analysis was performed with the SPSS program.

The female-to-male ratio and the mean age at diagno-
ses and comorbidities, both overall and separately in
the female and male patient groups, were determined.
The comorbidities were analyzed separately for both
genders.

Results

A total of 105 patients were included in this study.
There were 53 female patients and 52 male patients.
The female-to-male ratio was 1.02. The average age at
diagnosis was 77.09 years (range, 39-98 years). As for
the comorbidities, the most commonly observed ones,
in decreasing order of frequency, were hypertension
(HTA), neurological disease, cataracts, psychiatric di-
sorders, cerebrovascular accidents, and diabetes mellitus.
The other comorbidities, also in decreasing order but
at much lower percentages, were thyroiditis, benign
prostatic hyperplasia (BPH), osteoporosis, chronic ob-
structive pulmonary disease (COPD), malignancies, re-
nal insufficiency and hematological diseases (Table 1).

Table 1. Comorbidities among patients with bullous
pemphigoid

Variables N N (%)
Hypertension 71 67.62
Neurological diseases 48 45.71
Cataracts 43 40.95
Psychiatric disorders 32 30.48
Cerebrovascular accidents (strokes) 30 28.57
Type 2 Diabetes Mellitus 29 27.62
Thyroid disease 9 8.57
Benign prostatic hyperplasia 6 5.71
Osteoporosis 5 4.76
Chronic obstructive pulmonary 5 476
disease (COPD) '
Glaucoma 3 2.86
Malignancies (cancers) 2 1.90
Renal insufficiency 1 0.95
Hematological diseases 1 0.95

The most frequent neurological comorbidity was de-
mentia, with 28(26.67%) cases, followed by Alzheimer's
disease with 12(11.43%) cases, Parkinson's disease with
5(4.76%) cases, epilepsy with 2(1.90%) cases and
myasthenia gravis with 1(0.95%) case.

In addition, 32 patients (30.48%) were diagnosed with
a psychiatric condition, including 31(29.52%) with
anxiety-depressive disorder and 1(0.95%) with schizo-
phrenia.

All 9 patients with thyroid disease had hypothyroidism.
Malignancy as a comorbid condition was present in 2
patients, specifically lung cancer and bladder cancer.
The hematological disease diagnosed in 1 patient was
idiopathic thrombocytopenia.

Fifty-three female patients were included in this study.
The average age at diagnosis was 76.36 years; the ol-
dest patient was 98 years old and the youngest was 39
years old. The most commonly observed comorbidities
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in female patients, in decreasing order of frequency,
were hypertension, neurological diseases, psychiatric
disorders, cataracts, diabetes mellitus, cerebrovascular
accidents, hypothyroidism, osteoporosis, and malign-
nancy. Nine of the female patients had no comorbid
conditions. Fifty-two of the patients were male. The
average age at diagnosis for male patients was 75.19
years; the oldest was 91 years old and the youngest was
55 years old. The most common comorbid diseases, in
decreasing order of frequency, were hypertension, ca-

taracts, cerebrovascular accidents (CVA), neurological
disorders, psychiatric disorders, diabetes mellitus, be-
nign prostatic hyperplasia (BPH), chronic obstructive
pulmonary disease (COPD), chronic kidney disease,
hypothyroidism, osteoporosis, and hematological con-
ditions such as idiopathic thrombocytopenia. Eleven of
the male patients had no comorbid conditions.

Table 2 and Table 3 show the comorbid diseases obser-
ved in the female and male patient groups,respectively.

Table 2. Comorbidities among female patients with bullous pemphigoid

Comorbidities N (%)
Hypertension (HTA) 38 (20.14)
Neurological disorders Dementia — 16 (8.48)

Alzheimer's — 10 (5.3)
Parkinson's — 2 (1.06) 29 (15.37)
Epilepsy - 1 (0.53)
Psychiatric disorders Anxiety-depressive disorder 21 (11.13)
Cataracts 19 (10.07)
Type 2 Diabetes Mellitus (DM2) 18 (9.54)
Cerebrovascular accidents
(CvA) 10 (5.3)
Thyroid disease 8 (4.24)
Osteoporosis 4 (2.12)
Chronic obstructive pulmonary
disease (COPD) 3(159)
Cancer (Ca) Bladder cancer — 1 (0.53)
Lung cancer -1 (0.53) 2 (1.06)
Glaucoma 1 (0.53)
Table 3. Comorbidities among male patients with bullous pemphigoid
Comorbidities N (%)
Hypertension (HTA) 33(17,16)
Cataracts 24 (12.48)
Cerebrovascular accidents (CVA) 20 (10.4)
Neurological disorders Dementia —12 (6.24)
Parkinson's — 3 (1.56)
Alzheimer's — 2 (1.04) 19 (9.88)
Epilepsy - 1 (0.52)
Myasthenia gravis -1 (0.52)
Psychiatric disorders Anxiety-depressive disorder-10(5.2) 11(5.72)
Schizophrenia -1 (0.52) '
Type 2 Diabetes Mellitus (DM2) 11 (5.72)
Benign prostatic hyperplasia (BPH) 6 (3.12)
Chronic obstructive pulmonary
disease (COPD) 2 (1.04)
Glaucoma 2 (1.04)
Thyroid disease 1(0.52)
Osteoporosis 1(0.52)
Renal insufficiency 1(0.52)
Hematological diseases 1 (0.52)

Discussion

A total of 105 patients were included in this study. The
female-to-male ratio was 1.02. This study revealed si-
milar results to most previous studies conducted in di-
fferent countries worldwide. In the extensive study on
the epidemiological characteristics of BP in different
countries worldwide that conducted such research bet-
ween 1992 and 2021, the countries were divided into 3

categories: countries with a female-to-male ratio >1-
1.49,1.5-2.49, and >2.5.

Our results are similar to female-to-male ratios in the
USA [13], Finland [7], Turkey [14], Italy [15], Switzerland
[16] and Poland [17]. They all have a female-to-male
ratio between >1 and 1.49. Countries with a female-to-
male ratio between 1.5 and 2.49 are: England [18],
Germany [19], Romania [2] and France [6]. Kuwait is
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a country with a female-to-male ratio of > 2.5[4,20].
The mean female-to-male ratio worldwide is 1.87 [3].
Finland had the lowest female to male gender ratio of
1.01 [7], while two separate studies in Kuwait reported
the highest gender ratios of 5.1 [20] and 5.75 [4].
Overall, BP, like the majority of autoimmune diseases,
show a consistent bias towards females. There are
several theories that attempt to explain this gender bias,
including the effects of the menstrual cycle, hormonal
influences on the microbiome, and immune-related ge-
nes located on the X-chromosome [21]. However, the
exact mechanisms behind the higher incidence of auto-
immune blistering diseases in females, and autoimmu-
nity in general, remain unclear.

The average age of patients at diagnosis in our study
was found to be 77.09 years (range, 39-98 years) for
both genders. Globally, the age of onset ranges from
64 [5] to 82.6 [6] years, with an average of 73.4 years
[3]. The majority of countries in the world where ex-
tensive research on the age of onset of BP has been
conducted fall into the category of over 75 years, which
aligns with the results of our study. The remaining
countries in this age group are: UK [18], France [6],
Finland [7], Switzerland [16] and Israel [22]. Countries
with an estimated age of onset of BP between 70-75
years are: the USA [13], Germany [19], Romania [2],
Turkey [5]. The average age of onset of BP before 70
years has been reported in: Kuwait [20], India [23] and
Tunisia [24]. Potential explanations for the generally late
onset of the majority of autoimmune conditions, par-
ticularly BP, include the erosion of immune tolerance
over time, and an accumulating environmental burden
that evolve a patient’s “umwelt” in later years.

Serwin et al. [17] reported an average age at diagnosis
of 68.9 years for female patients and 67.3 years for
male patients, while Askin O et al. [14] found it to be
74.94 years for females and 72.17 years for males.
Findings from these studies are similar to our study,
where the average age at diagnosis was lower in male
patients. Jung et al. [25], reported an average age at
diagnosis of 73.7 years for females and 76.1 years for
males. Unlike our results, which showed a younger age at
diagnosis in males, the study by Jung et al. found fe-
males were diagnosed at a younger age, although their
age averages were closer to ours.

In our study, the most commonly observed comor-
bidity in bullous pemphigoid patients was hyperten-
sion, found in 71 patients (67.62%). Other comorbidi-
ties, excluding neurological disorders (45.71%), psy-
chiatric disorders (30.48%), and cerebrovascular accident/
stroke (28.57%), which were the most frequently obser-
ved after hypertension, included: diabetes mellitus in
29 patients (27.62%), thyroid disease in 9 patients
(8.57%), benign prostatic hyperplasia in 6 patients
(5.71%), osteoporosis in 5 patients (4.76%), chronic
obstructive pulmonary disease (COPD) in 5 patients
(4.76%), malignancies in 2 patients (1.90%), renal insu-

fficiency in 1 patient (0.95%), and hematological disease
(idiopathic thrombocytopenia) in 1 patient (0.95%).
These comorbidities - arterial hypertension, diabetes
mellitus, cardiac diseases, and renal impairment - have
been associated with BP in many other studies [26-29].
Cardiovascular diseases, including hypertension and
coronary artery diseases, were reported to co-exist
with bullous pemphigoid in38% to 70% cases [30].

In a case-control study by Lee et al., BP was signifi-
cantly associated with hypertension (67.0%), diabetes
mellitus (36.3%), chronic kidney disease (16.5%), end-
stage renal disease (7.7%), and osteoporosis (12.1%).
The results were very similar to our findings [27].
Also, in a Turkish study, the most commonly observed
comorbidity in BP was hypertension, present in 26
patients (45%), then diabetes mellitus in 14 patients
(24%), chronic kidney disease in 4 patients (0.7%),
and osteoporosis in 4 patients (0.7%) [14]. A study that
evaluated a Finnish cohort of BP patients with an
average age of 77 years also reported that the most
commonly observed comorbidities in these patients
were hypertension (44%), diabetes mellitus (34%), and
ischemic heart disease (26%) [31].

Consistent with our findings, previous studies showed
an association between BP and a significantly increased
odds of having diabetes [32,33]. On the other hand,
antidiabetic medications, particularly dipeptidyl pepti-
dase-4 (DPP-4) inhibitors and metformin, have been
shown to increase the risk of developing BP [34]. A
Finnish registry-based study confirmed that 19.6% of
patients with BP have diabetes, and the use of DPP-4
inhibitors was significantly associated with an in-
creased risk of developing BP, while the association
with metformin was not significant [35]. These findings
align with a Taiwanese cohort study, which found that
the cumulative incidence of BP was significantly higher
in patients treated with DPP-4 inhibitors compared to
those in the non-DPP-4 inhibitor control group over a
6-year period [34]. Future studies are needed to deter-
mine the relationship between treatments of diabetes
and the development of BP.

The high prevalence of hypertension and diabetes in
patients with bullous pemphigoid can be pathogeneti-
cally explained by inflammation.

Next to BP-230-a and BP-230-¢, a third isoform na-
med BP-230-b was mainly expressed in the myocar-
dium and skeletal muscle of mice [36]. It seems that,
similar to neurologic diseases, cross-reactivity of auto-
antibodies to exposed structural proteins may promote
the development of BP, but evidence is still lacking.

In our study, osteoporosis was found in 5 patients
(4.76%). A cross-sectional study from the USA that
included 8,864 patients with BP showed an increased
OR for osteoporosis and pathological fractures. Pa-
tients with long-term systemic steroid treatment were
at even higher risk of osteoporosis. Possible pathogen-
netic links between BP and osteoporosis, next to sys-
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temic steroid therapy, are chronic systemic inflamma-
tion with enhanced bone resorption, decreased physic-
cal activity, and hypovitaminosis D [37]. As patients
with BP seem to be at higher risk of osteoporosis, pa-
thological fractures, and hypovitaminosis D, they should
be encouraged to be physically active and to substitute
vitamin D if necessary.

In our study, renal insufficiency was found in 1 patient
(0.95%). An association between BP and kidney di-
sease has also been documented in the literature, where
the severity of skin lesions was found to correlate with
the severity of kidney disease [38,39]. Skin manifest-
tations of end-stage renal disease include bullous
diseases [40]. Autoimmune processes or immune sti-
mulation may be a common underlying mechanism for
both skin and renal diseases.

In our study group, the frequency of neurological and
psychiatric comorbidities was as follows: neurological
diseases in 48 patients (45.71%), psychiatric disorders
in 32 patients (30.48%) and cerebrovascular accidents
in 30 patients (28.57%). The association of BP with
neurologic and psychiatric diseases has been well
acknowledged and confirmed by several case-control
and cohort studies [11-14,50,51]. The mechanisms under-
lying this association are not clear, but an autoinfla-
mmatory reaction against BP180 or the neuronal iso-
form of BP230 in the human brain has been suggested
[42,43]. Among our study group, the most commonly
observed neurological comorbidities were dementia in
28 patients (26.67%), followed by Alzheimer's disease
in 12 patients (11.43%), and Parkinson's disease in 5
patients (4.76%). In a literature review, it was docu-
mented that 26.4% to 55.8% of patients with BP had at
least one neurological disease, compared to 9.1% to
20.5% in the control group, depending on the study
criteria and design [44,45]. A Taiwanese population-
based study identified stroke (36.8%), dementia (17.7%),
Parkinson’s disease (11.9%) and epilepsy (5.8%) as the
most commonly associated neurologic diseases [46].

A German retrospective population-based study com-
prising 1,743 patients with BP who were matched with
10,141 controls showed a significant association with
Alzheimer’s disease. The same study identified a sig-
nificantly increased life-time prevalence for Parkinson’s
disease in patients with BP compared to age-and sex-
matched controls [47]. Psychiatric comorbidities were
also frequently observed in our bullous pemphigoid
patients, which is simular to findings in the literature.
In our study, 32 patients (30.48%) were diagnosed with
a psychiatric condition, including 31(29.52%) with
anxiety-depressive disorder and 1(0.95%) with schizo-
phrenia. In a case-control study from Germany, psy-
chiatric disease was found in 20.3% of BP patients
compared to 9.3% in controls [41]. A Danish register-
based cohort study focusing on psychiatric disorders
identified a significantly elevated risk of psychiatric
disorders [48]. In patients with a diagnosed psychiatric

disorder, the risk of developing BP increased with a
mean latency of 14.6 years. In contrast, a recently pub-
lished meta-analysis of cohort studies calculated that
patients with BP exhibited no significantly increased
risk for depression and schizophrenia. [49]. Another
Taiwanese case-control study reported that the asso-
ciation of BP with schizophrenia occurred predomi-
nantly in female patients [46].

In our study, 30(28.57%) patients with bullous pem-
phigoid experienced cerebrovascular accidents (strokes).
A Taiwanese population-based study identified stroke
in 36.8% of patients with bullous pemphigoid [46].
The above-mentioned German retrospective popula-
tion-based study including 1,743 patients with BP
identified an increased life time prevalence for stroke
[47]. In line with these results, a population-based
follow-up study from Taiwan including 390 patients
and 1,950 matched controls observed 89 events of
stroke (22.8%) in patients with BP compared to 223
events (11.4%) in controls during a 3-year follow-up
period [50].

Thyroid disease in our study was found in 9 patients
(8.57%): 8 females and 1 male. All 9 patients had
hypothyroidism. Several case reports of patients with
autoimmune thyroid diseases who later developed BP
have been published, suggesting an association bet-
ween these autoimmune disorders [51,52]. Recently, a
significant association between thyroiditis and BP has
been reported [47]. An Italian hospital-based study ob-
served significantly higher anti-TPO autoantibody le-
vels in patients with BP [53].

In our study, malignancy as a comorbid condition was
present in 2 patients, specifically lung cancer and bla-
dder cancer. The association between BP and malign-
nancy has not been conclusively proven or disproven.
In 2021, a Turkish case-control study with 145 BP pa-
tients showed higher rates of malignancies compared
to controls. The type of malignancy was not reported,
but skin cancers were excluded, and subgroup analysis
found men to be at higher risk than women [54]. In
contrast, many studies and a meta-analysis observed
no significantly increased overall risk of malignancy
or cancer-related mortality in patients with BP [41,55-
58]. A German cohort study observed an association
between BP and hematological malignancies but not
with non-hematological malignancies [59]. A popula-
tion-based cohort study with an added case-control
design found a 50% increased risk in patients with
preexisting melanoma to develop BP [60]. Atzmony et
al. [55] reported no significant association between
bullous pemphigoid and malignancies; but a possible
association between hematologic malignancies and
bullous pemphigoid might have existed.

Conclusion

At present, available epidemiologic information on BP
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in our country is sparse. So far, there is no registry of
patients with bullous pemphigoid in our country, and
hence, the incidence and prevalence of this disease
remain unknown. The results of this retrospective
study may contribute to the creation of such a registry.
Familiarity with the possible comorbidities in patients
with bullous pemphigoid will assist clinicians in
managing the disease.

Conflict of interests: None declared.
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Abstract

Introduction. The COVID-19 pandemic has changed
life across the planet, claiming approximately 7 mi-
llion lives and more than 776 million cases reported
globally, leaving many people with lasting sequelae.
Of particular importance is understanding the immune
system's defense responses against SARS-CoV-2
infection, with an emphasis on T-lymphocyte cells that
modulate both cellular and humoral part.

Aims. To determine epidemiological and clinical featu-
res, especially comorbidities in patients who have had
severe and mild COVID-19, to determine differences
in cellular and humoral immune response and to co-
rrelate with vaccination status for SARS CoV-2.
Methods. A 6-month-prospective cohort study was
conducted at the University Clinic for Pulmonology
and Allergology and the Institute of Immunobiology
and Human Genetics at the Faculty of Medicine -
Skopje. The study included 88 patients with pre-exis-
ting COVID-19 divided into two groups: patients with
mild clinical manifestations and patients with severe
clinical manifestations requiring hospitalization. The
parameters of patients' medical history, number and
type of comorbidities, parameters of cellular and hu-
moral immune response, data on vaccination against
SARS-CoV-2 were analyzed.

Conclusion. The severity of the clinical presentation
correlated directly with the number of comorbidities,
and inversely with the vaccination status. Comorbidi-
ties were present in 87.7% of patients with a severe
clinical course. No correlation was found with the
smoking status. The study showed that 97.72% of all

Correspondence to: Aleksandra Tatabitovska, University clinic of
Pulmonology and Allergy, 1000 Skopje, R. N. Macedonia; E-mail:
atatabitovska@yahoo.com

patients had positive neutralizing antibodies for SARS-
CoV-2. Positive cellular immunity had 54.55% of pa-
tients, significantly higher in the group with severe
COVID-19 and vaccinated patients. There was a posi-
tive correlation between cellular and humoral immu-
nity, but in 2 cases (4.16%) where the humoral respon-
se was absent, a positive cellular response was verified.

Keywords: COVID 19, SARS CoV-2, cellular and
humoral immunity, vaccination

AncrpakTt

Bosen. [Tannemujara Ha COVID-19 ro cMeHH XUBO-
TOT Ha Iejarta IUIaHeTa, OJHece NPUOIMKHO 7/ MH-
JUOHW JKWBOTH W TIOBeKe off /76 MWIMOHH CIIy4au
IpUjaBeHN Ha TIOOANHO HUBO, & MHOTY JIyfe OCTaHaa
co Tpajau cekBenu. CeymrTe MOCTOM TOJNEM HaydeH
HWHTEpeC KaKo Ja ja CIpedrMe, KOHTPOIHpaMe U H3Jie-
ynume oBaa 6osiecT. Oco0eHO € BaXKHO pa3OupameTo Ha
onOpaMOeHHTE ONrOBOPU Of CTpaHa Ha HMMYHOJOII-
KHOT cUcTeM INpoTuB uHPeknujara co SARS-CoV-2,
co akueHT Ha T-TuM(OIUTHATE KICTKH KOH T'O MOIY-
aupaar crnenupUIHUOT UMYHOJIOIIKHA OATOBOP, BKITY-
9yBajKH IO HETYIaPHUOT ¥ XyMOPAITHHOT JEJ.

emn. Jla ce oapenar enuaeMHONOIIKUTE U KIUHUY-
KHTE KapaKTEPUCTHKH, 0COOEHO KOMOPOUIANTETUTE Kaj
MalMeHTUTe KOM Mpenexaine Texok u jJeceH COVID
19, na ce ogpenar pa3iIHKHUTE BO IETYJAPHHOT U XyMO-
PAITHHOT UMYHOJIOIIKH OATOBOP Kaj Pa3IHUHUTE TPYIIH
MAIMEHTHTE W J1a Ce KOPEIHpaaT CcO BaKIMHAJIHUAOT
craryc 3a SARS CoV- 2.

Metonu. [IpocriekTHBHA KOXOpTHA CTynHja BO BpeMe-
Tpaewme ox 6 Meceny peanusupana Ha J3Y YHuepsu-
TETCKa KIMHUKA 3a MyIMOJOTHja W aJeproliorTHja u
HNHCTUTYTOT 32 UMYHOOMOJIOTHja U XyMaHa TCHETHKa
npu Menunuacku Qakynrer - Crkomje. Bo crynmjara
Oea BkiIyueHH 88 MalMEHTH CO HANOJHETH 18 ronuHu
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u noctap, co npeinexxan COVID 19 xou ce mogenenu
BO JIBE TPYIH: JICCHA KJIMHUYKA MaHu(eCcTaluja U Ia-
IUEHTH CO TEIIKa KIIMHUYKa MaHU(eCTaIMja H XOCITH-
Tanu3ayja. AHAIM3HPAHN Ce ITapaMeTPUTE O MEIH-
LIMHCKaTa MUCTOpHUja Ha OONHUTE, OPOjOT U TUIOT Ha
KOMOPOUIUTETH, TapaMeTpH 3a LEIyJapeH U Xymopa-
JIeH WMYHOJIOIIKH OITOBOD, ITOJATOK 33 BaKIMHAIIH]ja
mpoTtuB SARS-CoV-2.

3axirydok. TexxnHara Ha KIMHUYKATA CIIUKA KOPEITUpa
MIPABOMPOTIOPIIMOHAITHO cO OPOjOT HA KOMOPOUIUTETH,
a 00paTHOMPOIOPIIMOHAIHO CO BaKIIMHAHHUOT CTaTyC.
Kaj 87,7% ox manueHTUTE CO TEIIKa KIMHHYKA CIUKA
ce 3acraneHu koMmopounuteTn. He ce Hajie kopenanu-
ja co IYIMAYKHOT CTaTyC W TEXKWHATa Ha KIMHUYKATa
cimuka. Crymujara mokaxa aeka 97,72% ox cute ma-
IIUCHTH MMaa TO3UTHBHU HEYTPaIM3UPAYKH aHTHUTENA
3a SARS-CoV-2, co u3pasznuto BUCOK THTAp HAJ pede-
peHTHHTE BpeAHOCTH. [103UTHBEH TieTyIapeH UMYHHUTET
umaa 54,55% nanueHTH, co CUTHU(UKAHTHO ITOTOJIEM
ondar Bo rpymnara co Texxok COVID-19 u BakunHupa-
HUTe nanueHTu. [locTon MO3UTHBHA KOpealyja ImoMe-
Iy IEeTyJapHUOT U XyMOPAIHHOT UMYHHTET, HO BO 2
ciry4an (4,16%) kage u3ocTaHa XyMOPaJIHAOT OATOBOP
Bepu(UKYBaH € TO3UTHBEH LIETYTapEeH OATOBOP.

Kayunu 360pou: COVID 19, SARS-CoV-2,
[eyJapeH U XyMOpaJieH HIMyHHUTET, BaKIIMHALIH]a

Introduction

Coronavirus infectious disease 2019 (COVID-19) was
declared a global pandemic by the World Health Orga-
nization in March 2020 and is still present in human
pathology. While symptoms of COVID-19 in the ma-
jority of infected children and young adults are mild
[1], severe illness occurs in approximately 13% of the
population with mortality exceeding 7 million [2].
Serious risk factors for increased mortality rates in
adults and immunocompromised individuals include:
obesity, chronic lung disease, diabetes, organ trans-
plantation, and cardiovascular comorbidities, as well
as male sex and older age [3-8]. Despite being initially
described as a respiratory disease, COVID-19 has been
observed to affect other organs and systems over time,
such as the cardiovascular system, central nervous sys-
tem, kidneys, liver, thyroid, etc. [3-5].

In scientific aspect, the enigma of diversity in the course
of disease still remains. Understanding the immune
system's defensive responses against SARS-CoV-2 in-
fection is of particular importance. The immune res-
ponse involves the pro- and anti-inflammatory cells of
the immune system, particularly T lymphocyte cells
that modulate the specific immune response, including
cellular and humoral immunity, the activity of natural
killer cells, the antiviral action of interferon, and the
proliferation of T and B lymphocytes [9,10]. In healthy

subjects, there is a correlation and coordination in the
cascading immune response that occurs with viral in-
fection. Antiviral immunity generally consists of
neutralizing antibodies that block viral infection and
cytotoxic CD8+ T cells, which eliminate cells infected
with the virus. There is compelling evidence regarding
the role of neutralizing antibodies in the protective
immune response to SARS-CoV-2 infection [11].
However, the role of CD4+ and CD8+ T cells after
viral entry is complex and requires comprehensive
analysis. SARS-CoV-2 induces unrestricted generation
and release of various mediators and cytokines in the
bloodstream. A consequence of the action of infla-
mmatory mediators is systemic inflammation, dysre-
gulation of innate and acquired immunity responses,
and further infiltration of various immune effector cells
into various tissues. Numerous scientific publications
have shown that the overexpression of cytokines and
an exaggerated immune response ultimately cause
organ dysfunction and cytotoxicity [9,12]. Jouan and
Wang, and numerous other authors have suggested that
an inadequate immune response lies behind the
pathogenesis of ARDS [13,14]. According to Zhang et
al., both genetic and acquired factors clearly demon-
strate the critical role of effective interferon signaling
during acute infection. Severe clinical outcomes are
characterized by a slow decline in viral load and early
and persistent inflammation with elevated interferon
(IFN)-a, TNF, and IFN-y [15]. T cell responses deve-
lop early and are correlated with protection, but in se-
vere disease, they are relatively impaired and are asso-
ciated with intense activation and lymphopenia [16].
Current evidence suggests that SARS-CoV-2-specific
T cell responses are essential for viral clearance, can
prevent infection without seroconversion, provide strong
memory, and mediate the identification of viral va-
riants. They also increase after vaccination, providing
excellent protection against severe infection and death
[17]. Antibody responses are highly effective in clini-
cal care, and their analysis is facilitated by relatively
easy detection and evaluation [18,19]. The immune
response of an organism exposed to SARS-CoV-2
infection remains a topic of considerable scientific and
professional interest.

Aims of the study

1. To determine the epidemiological, clinical, and pa-
thological features of COVID-19 patients with se-
vere clinical manifestations requiring hospitalization.

2. To determine epidemiological, clinical, and patho-
logical features in patients who have had COVID-
19 with mild clinical manifestations, or asympto-
matic patients who have tested positive for SARS-
CoV-2.
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3. To determine differences in cellular immune res-
ponse in patients with severe COVID-19 and those
with mild or asymptomatic clinical manifestations.

4. To determine differences in humoral immune res-
ponse in patients with severe COVID-19 and those
with mild or asymptomatic clinical manifestations.

5. To correlate clinical, pathological and immuno-
logical characteristics with the vaccination status
of patients for SARS CoV-2 virus.

Material and methods
Material

The study was performed at the University Clinic for
Pulmonology and Allergology and the Institute of
Immunobiology and Human Genetics at the Faculty of
Medicine-Skopje. Eighty-eight patients were enrolled,
aged 18 years or older, with previous COVID-19, exa-
mined and/or treated at the University Clinic for Pul-
monology and Allergology-Skopje. All patients provi-
ded voluntarily and handwritten informed consent to
participate in the study. Patients were divided into
groups according to the following criteria: Group A:
COVID-19 patients with severe clinical manifestations
for which hospitalization was required; Group B:
Patients who have had COVID-19 with mild clinical
manifestations, or asymptomatic patients who have
tested positive for SARS-CoV-2. Exclusion criteria in
the study were: patients with malignant diseases, psy-
chiatric patients, prisoners, pregnant women, indivi-
duals under 18 years of age, patients who are not
legally capable of giving informed consent.

Methods

This was a prospective cohort study conducted over a
period of 6 months. The parameters of patients' medi-
cal history, epidemiological data - gender, age, smoking
status, data on COVID-19 recoveries and severity of
iliness, number and type of comorbidities, data on

SARS-CoV-2 vaccination - number of doses and type
of vaccine, parameters of cellular and humoral immu-
ne response to SARS-CoV-2 were analyzed.

Each patient's blood was taken for standard biochemi-

cal and immunological analyses, as follows:

e For cellular immunity using the QuantiFERON
SARS-CoV-2 method - enzyme immune method
ELISA (Enzyme-linked immunosorbent assay),
which allows measuring the generated IFN-y of
CD4+ and CD8+ T cells in plasma samples stimu-
lated by SARS-CoV-2 antigens - antigen 1 (CD4+
T cell epitopes from the S1 subunit RBD of the S
protein from SARS-CoV-2), antigen 2 (CD4+ and
CD8+ T cell epitopes from the S1 and S2 units of
the S protein from SARS-CoV-2).

e For humoral immunity (IgG for SARS CoV-2)
using an automatic chemiluminescent analytical
method (CLIA).

A data collection instrument is a specially designed

database, prepared according to the needs of the study,

to collect sufficient data for verification of the assume-
ptions made. A standard descriptive statistical analysis,
with determination of frequencies, was made with

Microsoft Excel, 2016 and IBM SPSS Statistics, 2022.

Results

Our study included 88 patients with an equal gender
distribution, 44(50%) men and 44(50%) women. Pa-
tients’ age ranged from 31 to 83 years, with a mean
age of 53.43 years, predominantly between 44 and
61.75 years. According to the average age, the majo-
rity belonged to the group of working population. Pre-
dominantly, or half, were non-smokers, a total of
44(50%), while 29 (32.95%) were smokers, and
15(17.05%) were former smokers. According to the
severity of clinical presentation, more patients had a
severe clinical course with hospitalization (group A),
49 patients (55.68%), while 39 patients (44.32%) had a
mild illness or were asymptomatic (group B). Among

Clinical manifestation by number of COVID-19 infections
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Fig. 1. Severity of clinical presentation, according to number of confirmed COVID-19 infections



80

Cellular and humoral immunity in patients with COVID-19

those with one COVID-19 infection, 7(7.95%) pts had
a mild clinical course, while 14(17.05%) had a severe
illness; with two COVID-19 infections, 26(29.55%)
pts had a mild, while 31(35.23%) pts had a severe
clinical presentation; with three COVID-19 infections,
5 (5.68%) pts had a mild, and 3(3.41%) had a severe
illness; and with four COVID-19 infections, 1(1.14%)
patient had a mild illness, and there were no patients
requiring hospitalization (Figure 1).

Out of the total 88 pts, 71(80.68%) were vaccinated,
while 17(19.32%) were unvaccinated. Patients with
mild clinical presentation had a slightly lower vaccine-
tion coverage 33(37.5%), compared to 38(43.18%)
unvaccinated pts with severe clinical presentation,
while 6(6.82%) unvaccinated pts had mild clinical
presentation, compared to 11(12.5%) unvaccinated pts
with severe clinical presentation. Of the 29 smokers,
15(51.72%) pts had a severe illness, compared to
14(48.28%) with a mild course. Of the 44 non-smokers,
26(59.09%) had a severe illness, while 18(40.91%)
had a mild presentation or were asymptomatic. Of the
15 former smokers, 8(53.33%) had a severe illness

with hospitalization, while 7(46.67%) had a mild cli-
nical course.

There were 26 (29.55%) pts without comorbidities,
while a total of 62(71.45%) had comorbidities, of
which 14(15.91%) pts had 1 comorbidity, 20(22.73%)
had 2, and 28(31.81%) had 3 or more comorbidities.
Correlation of comorbidities with smoking status:
among those with comorbidities, 16 (18.18%) patients
were smokers, 32(36.36%) were non-smokers, and
14(15.91%) were former smokers, while among those
without comorbidities, 13(14.77%) pts were smokers,
12(13.64%) were non-smokers, and 1(1.14%) was
former smoker. Of the total of 26 pts without comor-
bidities, 19(73.07%) were in group B (mild illness),
while 7(26.92%) pts had a severe clinical picture
(group A). Of the total of 14 pts with 1 comorbidity,
9(64.28%) were in group A, while 5(35.71%) were in
group B. Of the total of 20 pts with 2 comorbidities,
14(70%) were in group A, and 6(30%) were in group
B. Of the total of 28 pts with 3 or more comorbidities,
20(71.43%) had a severe illness while 8 (28.57%) had
a mild clinical course. Comorbidities were present in 4
out of the total of 49(87.7%) pts in group A (Figure 2).

Correlation of clinical severity with number of
comorbidities
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Fig. 2. Comorbidities correlated with severity of clinical presentation

Cellular immunity was determined by measuring IFN-
y produced by CD4+ and CD8+ T cells in plasma sam-
ples stimulated with SARS-CoV-2 antigens-antigen 1
(CD4+ T cell epitopes from the S1 subunit RBD of the

S protein of SARS-CoV-2), antigen 2 (CD4+ and CD8+
T cell epitopes from the S1 and S2 subunits of the S
protein of SARS-CoV-2) using the QuantiFERON
SARS-CoV-2 method. In our study, 38(43.18%) pts

Cellular immunity according to (Ag1-N)=0.15 and >
0.25NIl and (Ag2-N)=0.15 and > 0.25Nil

Fig. 3. Cellular immunity according to (Ag1-N) >0.15 and > 0.25N1l and (Ag2-N) >0.15 and > 0.25Nil
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had negative cellular immunity, 48(54.55%) had posi-
tive cellular immunity, and 2(2.27%) had undeter-
mined cellular immunity (Figure 3).

Correlation of cellular immunity with severity of
clinical course: out of a total of 49 pts in group A
(severe illness), 30(61.22%) had positive cellular

immunity, 18(36.73%) had negative cellular immunity,
and 1(2.04%) patient had undetermined cellular immu-
nity. Out of a total of 39 pts in group B (mild illness),
18(46.15%) had positive cellular immunity, 20(51.28%)
had negative cellular immunity, and 1(2.56%) patient
had undetermined cellular immunity (Figure 4).

Correlation of cellular immunity with severity of
clinical manifestation
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Fig. 4. Correlation of cellular immunity with severity of clinical course

Out of a total of 71 vaccinated pts, 37(52.11%) had
positive cellular immunity, 33(46.48%) had negative
cellular immunity, and 1(1.41%) vaccinated patient
had undetermined cellular immunity. Out of 17 unva-
ccinated pts, 11 (64.71%) had positive cellular immu-
nity, 5(29.41%) had negative cellular immunity, and
1(5.88%) patient had undetermined cellular immunity.
According to the titer of 1gG antibodies (IU/mL) using
the CLIA chemiluminescent method- reference value
>1 IU/ml, antibodies were absent in only 2 pts, while
the remaining 86(97.72%) pts had a positive titer. The
distribution ranged from 2.28 to 2756 IU/mL, with a
mean antibody value of 307.92 IU/mL. Patients with
severe COVID-19 had a higher 1gG antibody titer, an
average of 384.06 1U/mL, while pts with mild COVID-
19 had a lower average IgG antibody titer, of 228.9

IU/mL. Out of 71 vaccinated patients, 68(95.77%) had
a positive 1gG titer, 1(1.41%) patient had a borderline
IgG titer, and 2(2.82%) pts had a negative IgG titer,
while out of 17 unvaccinated patients, 14(82.35%) had
a positive 1gG titer, 1(5.88%) had a borderline 1gG
titer, and 2(2.27%) had a negative 1gG titer.

Among patients with positive cellular immunity,
46(95.83%) had a positive IgG titer, 2(4.17%) had a
negative 1gG titer, and there were no patients with a
borderline 1gG titer. Among patients with negative
cellular immunity, 34(89.47%) had a positive 1gG
titer, 2(5.26%) had a negative 1gG titer, and 2(5.26%)
had a borderline IgG titer. Among patients with inde-
terminate cellular immunity, 2(100%) had a positive
IgG titer, while there were no patients with a negative
and borderline IgG titer (Figure 5).

Correlation of cellular with humoral immunity
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Fig. 5. Correlation of cellular with humoral immunity
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The average 1gG titer in pts with positive cellular
immunity was 389.47 IU/mL, in pts with negative
cellular immunity, it was 218.98 1U/mL, and in pts
with indeterminate cellular immunity, it was 40.75
IU/mL.

Discussion

Although 5 years have passed since the first known
case of COVID-19 was detected in China in Novem-
ber 2019, and in our country the first case was reported
on February 26, 2020, the disease is still present in
everyday clinical practice. Epidemiological predictions
are that the disease will remain among us as a predo-
minantly seasonal infection, with a relatively lower
risk of severe clinical picture globally, but with an
individually variable risk, particularly in immunocom-
promised individuals [20,21]. The virus has mutated
over time, but the human immune system, including
both humoral and cellular immunity, has enabled a
more appropriate defensive response, hence, the severe
clinical pictures of the past that were due to an in-
adequate immune response, including cytokine storms,
fluid extravasation, interstitial pneumonias and ARDS
[6], are now rare. According to our results and accor-
ding to the available clinical studies, there is a strong
relationship between comorbidities and severity of the
iliness; patients who were not vaccinated had a more
severe clinical outcome [21,22]. Our data coincide
with data from the world literature, confirming the
relationship between the levels of neutralizing 1gG
antibodies after a severe infection, but also their pro-
tective role in mild forms of the disease [23,24].
Infection and vaccination with SARS-CoV-2 induce
immune responses of both T-cells and B-cells in immu-
nocompetent individuals. However, the mechanisms of
antiviral effects mediated by CD 4+ T cells are not
fully elucidated. The study by Shimizu J et al. showed
that the inhibitory effect on viral replication was
mostly attributed to interferon-y (IFN-y) present in the
supernatant of polyclonally stimulated human CD4+ T
cells. These results highlight the potential role of IFN-
v as a mediator against SARS-CoV-2 derived from CD
4+ T cells and suggest that understanding the IFN-vy-
dependent susceptibility of SARS-CoV-2 is necessary
in controlling clinical outcomes [25]. In addition, the
characterization of new SARS-CoV-2 variants in terms
of IFN-y susceptibility will have important implica-
tions on the selection of therapeutic strategies. In our
study, more than half of the patients (54.55%) had
positive cellular immunity, with evidence of IFN-y
from CD4+ and CD8+ T cells in plasma samples sti-
mulated with SARS-CoV-2 antigens. Most of the po-
sitive subjects had previously had a severe clinical
picture (30 out of 48 patients, or 62.5%), significantly
more than patients with a mild clinical picture where a

higher percentage had negative cellular immunity (20
out of 38, or 52.63%). In two patients from the group
with positive cellular immunity (4.16%), a negative
IgG titer was determined, which confirms that even in
the absence of a humoral response, cellular immunity
has its own independent role in the human defense
system. T-cell memory encompasses a broad recogni-
tion of viral proteins, estimated at about 30 epitopes in
each individual. This may limit the impact of indivi-
dual viral mutations and will probably underpin protec-
tion against severe disease from viral variants [26]. We
were surprised that almost all subjects had exceptiona-
Ily high titers of 1gG neutralizing antibodies, which
can be due to an immune response to the disease, to
vaccination, but probably also to numerous reinfec-
tions with SARS CoV2, which were with milder and/
or asymptomatic clinical manifestations, leading to a
booster immune response.

The study by Simard et al. as well as numerous other
studies support the importance of promoting vaccine-
tion in all individuals, particularly in those with pre-
existing medical conditions, to reduce severe compli-
cations, even during the Omicron wave [27].

Conclusion

The severity of the clinical presentation correlates di-
rectly with the number of comorbidities, and inversely
with the vaccination status. The majority of severe
COVID-19 pts (87.7%) had comorbidities, 40.8% had
3 or more comorbidities, the most common being hy-
pertension, obesity, cardiomyopathy, COPD, and
diabetes mellitus. There was no significant difference
in the severity of the clinical course in the vaccinated
cohort, but unvaccinated patients had a greater number
of severe clinical manifestations that required hospi-
talization. No correlation was found between smoking
status and severity of the clinical picture. Patients with
severe COVID-19 had a significantly higher IgG anti-
body titer, averaging 384.06 1U/mL, compared to 228.9
IU/mL in patients with mild COVID-19. The study
showed that 97.72% of all patients had positive neutra-
lizing antibodies for SARS-CoV-2, with a significantly
high titer above the reference values. Positive cellular
immunity was found in 54.55% of patients, with a
significantly higher presence in the group with severe
COVID-19. No significant difference was found in the
response to cellular immunity in vaccinated patients
with different clinical manifestations, while unvacci-
nated patients had a higher percentage of positive fin-
dings (11 out of 17 patients - 64.71%). There was a
positive correlation between cellular and humoral immu-
nity, but in 2 cases (4.16%) where the humoral respon-
se was absent, a positive cellular response was verified.

Conflict of interests: None declared.
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Abstract

Introduction. Congenital diaphragmatic hernia is a
rare structural and genetic disorder. Early diagnosis,
proper treatment and expectance of the outcome in
terms of future family planning are needed.

Aim. To increase the awareness of early diagnosis and
to present the current protocols for diagnosis, treatment
and family planning if congenital diaphragmatic hernia
occurs, particularly in early childhood.

Methods. For the purpose of this retrospective study,
20 mothers who gave birth to children with congenital
diaphragmatic hernia were enrolled. They had been gi-
ven questionnaires regarding the timing of their fetus’s
diagnosis, the treatment that followed, and the fre-
quency of this condition in their family. Before the
treatment, parents of the patients signed a consent
form. Their data were collected and analyzed in the
period of two years.

Results. Early diagnosis can be life saving because the
baby needs to be intubated as soon as the mother gives
birth. Some mothers had to plan their deliveries ahead
in institutions with highly developed intensive care,
with

Discussion. Early diagnosis is of crucial importance
for timely preparation and treatment of both mothers
and babies. ECMO treatment, to provide the best treat-
ment protocol for better quality of life for both mother
and child. In the literature the need for sterilized
conditions during the treatment is described because of
the possible complication such as sepsis caused by
healthcare-associated infections.

Conclusion. Congenital diaphragmatic hernia is a con-
dition for which awareness must be raised for proper
diagnosis, treatment and family planning.

Keywords: congenital diaphragmatic hernia, awareness,
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diagnosis, treatment

Ancrpakr

BoBen. KonrenwuranHara nujadparMaiiHa XepHHja €
PETKO CTPYKTYPHO M T€HETCKO HapymryBame. [loTpeo-
Ha € paHa JAMjarHo3a, COOJABETCH TPETMaH U OYCKYBabhe
Ha HWCXONOT BO OJHOC HAa WAHOTO IUIAHHPA-E HA Ce-
MEjCTBOTO.

Len. /la ce 3ronemu cBecTa 3a paHa AujarHosa H ja ce
IpeTCTaBaT TEKOBHUTE MPOTOKOJH 3a JAMjarHo3a, TpeT-
MaH W TUIaHUPAamke Ha CEMEJCTBOTO JIOKOJIKY CE€ MOjaBU
KOHTEHHWTANHA IujadparmaiHa XepHHja, 0COOCHO BO
PaHOTO JIETCTBO.

Metoan. 3a mennuTe Ha 0Baa PETPOCIEKTUBHA CTYAM)a
Oea BrirydyeHu 20 Majku KO pOJHIIe Jielia CO KOHTeHH-
TajgHa aujadparmanHa xepuuja. Hum um Oea naneHu
MpaIIaJHA BO BPCKAa CO BPEMETO Ha JHjarHO3a Ha
HUBHHOT (PETYC, TPETMaHOT IUTO CIEAEN W 3adecTe-
HOCTa Ha OBaa cocToj0a BO HUBHOTO cemejcTBo. [Ipen
TPETMAHOT, POIWTENUTE Ha MAIMEHTHTE ITOTITUIIAIE
cormacHocT. HuBHUTE monmaronn Gea coOpaHu W aHa-
JIU3UPAHU BO IIEPUOZ O ABE 'ONUHU.

Pesyararu. Panata nujarHosa Moxe Jia CIiacH KUBOT
ounejku 6edeto Tpeba 1a ce HHTYOHMpa BEAHAII IMITOM
Majkara ke ce mopoau. Hekon Majku Mopaa oiHampes
Jla TH TJIAHUPaaT CBOMTE MMOPOAYBaka BO HHCTUTYIIMU
CO BHCOKO pa3BHCHa MHTEH3UBHA Hera, co ECMO tpert-
MaH, 3a aa 00e30ear Hajao0ap MPOTOKOI 3a TPEeTMaH 3a
nono0ap KBAIUTET HA )KUBOT M HA MajKara U Ha JICTETO.
Hduckycuja. Panata nujar€osa € o KIy4yHO 3HAYCHE
3a HaBpEMEHA MOJATOTOBKA M TPETMaH M HA MajKUTE U
Ha OeOumara. Bo nureparypara, morpebara ox cTepu-
JM3UPAHU YCIIOBH 32 BpeMe Ha TPETMAHOT € OIMHIIaHa
opagy MOXKHUTE KOMIDUIMKAIIMH KaKo INTO € cercara
npean3BUKaHa O WH(EKIMU MOBP3aHU CO 3paBCTBE-
HAaTa 3aIlTHTA.

3akayuok. KoHrenurannara aujapparmanHa XepHHja
e cocTtojba 3a kKoja Mopa Jla ce TOJWTHEe CBecTa 3a
MpaBHJIHA JTUjarHO3a, TPETMaH U TUIaHUPAkhEe Ha CeMej-
CTBOTO.
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Kiryunn 360poBH: KOHI€HHUTATHA AUjadparMaiHa
XEpHHja, CBECHOCT, TUjarHo3a, TpeTMaH

Introduction

Congenital diaphragmatic hernia (CDH) is a rare genetic
medical condition that develops in the early stages of
intrauterine development resulting in abnormal opening
of the diaphragm, which enables the abdominal organs
to enter in the thoracic cavity. The severity of the
opening is highly correlated with the extent to which
abdominal organs press against the lungs, thus resulting
in collapse, pulmonary hypertension, dextroposition of
the heart and various other changes [1].

Estimation and early diagnosis with ultrasonographic
fetal screening in the first and second trimester play a
significant role in planning ahead the birth of these
children that will be operated in a matter of hours.
According to specialized centers for fetal medicine and
intrauterine treatment, fetal operations performed bet-
ween 24-26 weeks of gestations have shown satisfac-
tory prognosis before and after delivery. The planning
of the delivery should be made in a highly equipped
institution with developed intensive care, including
Extracorporeal Membrane Oxygenation (ECMO) treat-
ment and postsurgical monitoring. All institutions world-
wide are not equipped with the necessary machines,
protocols and knowledge to provide care for these
patients. Parents are forced to go to institutions capab-
le to provide the best protocol needed for their future
offspring [2].

The health of the mother must be observed as a diag-
nostic tool as well, because some pregnant patients
have difficulty breathing, decreased oxygen saturation
and tachypnea due to polyhydramnios [3].

When a mother has a child with CDH, especially du-
ring her first pregnancy, she sometimes does not want
future pregnancies due to the fear of facing the same
risks with her other children. A pediatric geneticist is con

sulted to give advice to parents on family planning [4].
Aim

The aim of this study was to present congenital dia-
phragmatic hernia, its diagnosis, treatment and family
planning and to increase the awareness about this con-
dition. Some experiences have been presented about
the occurrence and treatment of CDH, emphasizing the
importance of broader education and timely treatment
of pregnant patients by gynecologists, obstetricians, pe

diatrics, cardiologists, surgeons and other medical staff.

Material and methods

In this retrospective study 20 mothers were enrolled
and questioned about their condition and the condition
of their children in a two-year period. All included
patients signed an informed consent for participation
in the study. The mothers had given birth to 20 babies
with congenital diaphragmatic hernia. They were as-
ked about the timing of their babies’ diagnosis with
CDH. Also, they were questioned about the presence
of increased amniotic fluid. Furthermore, an analysis
was made regarding the need for incorporating ECMO
as the adjuvant treatment of these children. Genetic
counselling was also included into the treatment and
rehabilitation protocol, which was carried out in the
follow-up period when parents were considering ex-
panding their family.

All 20 pregnant patients were diagnosed with this fetal
condition and had been treated in the Clinical Center
of Ljubljana. Patients did not experience any symptoms
during the first two trimesters when they went to work,
did their daily activities, and did not experience any
medical issues. All patients had performed prenatal
genetic tests, which showed that their future child was
genetically normal. In the second and third trimester,
pregnant women had a rapid weight increase which
correlated with the increase of their amniotic fluid.

Fig. 1. Radiographic analysis of a CDH patient
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This led to difficulties with their diaphragm, difficulty
in breathing, sitting, sleeping during every normal
physiological activity, which led to the assumption that
something was wrong and made them seek medical
help. During a screening exam in the beginning of the
third trimester, their fetuses were diagnosed with
CHD. The ultrasonographic prognostic calculator is
used measuring the biparietal diameter and lung volu-
me was promising for fetal survival.

A team of specialists comprising obstetricians, fetal
cardiologists, pediatricians, surgeons and other medical
staff was composed to help in the treatment protocol
for the mothers and their children.

Due to the complexity of the surgery that is to be per-
formed, the mothers must be hospitalized, a delivery plan
must be established, since seconds after delivery the baby
must be stabilized, intubated if necessary, and prepared
for the next step-surgery as early as 24-48 hours.

After delivery besides clinical examinations of a baby,
radiographic images were performed to observe the
lungs before and after the surgery (Figure 1).

Five of the examined babies had a severe condition
and were in need of ECMO (Figure 2).

{ i
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Fig. 2. A baby with CDH attached to ECMO

After overcoming the need for ECMO, 14 babies were
transferred to the semi-intensive unit postoperatively,
and one baby required a longer stay in an intensive
unit due to pulmonary hypertension. Each baby under-
went a cardiological examination, which showed nor-
mal results. Blood and urine tests were also performed
and all showed normal results.

The babies received additional care and were prepared
for discharge with instructions on home disinfection,
frequent appointments, and, if necessary, control radio-
graphs of the lungs.

One of the mothers had congenital diaphragmatic her-
nia herself and had dominantly transmitted the condition
to her daughter, but the genetic test did not show any
syndromes, mutations or deletions in either of them.
After a two-year follow up, the children developed
normally, with slight sensitivity regarding their lungs,

with frequent respiratory infections in comparison to
other children of the same age. The child with pulmo-
nary hypertension was in need of oxygen when he was
ill. Besides the scars, no other differences were obser-
ved as these children aged.

Advices from the pediatrician geneticist were welco-
med throughout the entire period, before, during and
after surgery.

On regular postpartum visits, the mothers did not have
any significant problems related to the previous presence
of polyhydramnios.

Results

This retrospective study analyzed the diagnosis of
CDH, its therapy, the condition of the mothers, and the
two-year outcome of the treatment protocol.

Timely diagnosis of CDH is of great importance for
both the mothers and their babies. Sometimes increased
levels of amniotic fluid help for therapists to suspect
that there is a hidden problem.

Due to the need for precise treatment protocols, these
babies must be referred to highly equipped institutions
with very developed equipment and skilled medical staff.
Patients needed to be informed about the risks of pro-
longing that pregnancy and risks after delivery regar-
ding survival and future of their offspring. Since the
pandemic, these patients communicate more through
social media, exchanging valuable information about
their condition, expectations and outcomes. Clinical
examinations, such as radiographs of the thorax, sho-
wed successful shift of the abdominal organs where
they belong, and placement of the heart to the left. All
100% of the babies had normal hearts on their car-
diological exam. All 100% babies with CDH survived
the surgery, and 25% of the examined babies were in
need for extracorporeal membrane oxygenation (ECMO).
Due to surgery and due to the time needed for lung
expansion, it must be taken in consideration that these
patients have a lower lung capacity than normal babies,
which makes them more vulnerable. After being dis-
charged home, these children do not differ from their
peers as they age.

Genetic counselling is a huge predictor in making a
decision whether to give birth to a child with CDH,
because some genetic mutations and syndromes can be
associated with CDH.

Discussion

Mothers must be monitored with high precision and
genetically analyzed to determine the presence of con-
genital anomalies. Prenatally, increased amniotic fluid
levels are an early diagnostic sign and can serve as a
predictor seen by ultrasonographic screening, which
should be done regularly and meticulously in every
trimester. This was proven by Korkmaz et al. and
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shown in this study, where increased amniotic fluid
level was found in 100% of the examined mothers [5].
Because some patients cannot afford the financial
costs of the procedures, they seek help through social
media or look for other options, because some of the
treatments must be highy paid. Poley et al. showed
that cost-effectiveness of treatment is one of the most
important factors in decision-making, and many patients
are willing to accept the challenges of carrying, giving
birth to, coping with surgery, and taking care of a child
with CDH [6].

Extracorporeal membrane oxygenation is a life saving
machine helping with the function of the lungs and
brain of more critical patients. Kays says that ECMO
improves survival in those CDH patients who are most
severely affected, which was proven in this study [7].
Parents must be advised to take disinfection and
sterilization measures seriously, because the lungs can
be very sensitive through the entire lives of children
with CDH. Bonfis et al. emphasize the role of the lung
volume as a predictor to the rate survival of these
children [8].

If the child is proven to be genetically healthy, there is
no hesitation in supporting the potential for growth. Ho-
wever, awareness must be raised for future generations
to develop more accurate genetic tests, as reported by
Gofin et. al. [9].

Conclusion

Children with congenital diaphragmatic hernia can
have a better quality of life if their condition is de-
tected early intrauterine with the help of ultrasonogra-
phic screening and treated properly. Depending on the
severity of the condition, ECMO has been proven to
be effective in highly equipped tertiary clinical centers
with trained medical staff. A small percentage of pa-
tients can have problems with pulmonary hypertension
that must be taken seriously. Genetic counselling should

be available throughout the entire period, from planning
conception, during pregnancy and after giving birth.
Of great importance is timely follow-up pregnant wo-
men in medical institutions that have the most contem-
porary equipment so that timely and accurate diagnosis
is made, allowing for planning future procedures and
treatments of this condition.
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Abstract

Introduction. Urinary incontinence (Ul) is a common
medical issue that can affect women of all ages. Ul is
rarely life-threatening, but impacts patients’ mental,
physical and social well-being. Ultrasound in urogyne-
cology enables accurate evaluation of both static and
dynamic relationships in the lower urinary tract.
Methods. This study aimed to demonstrate the use of
ultrasound in pre- and postoperative evaluation of pa-
tients with SUI. Additionally, it assessed the effective-
ness of pleated colposuspension. A total of 40 preope-
rative SUI patients were included, divided into two
subgroups with 20 patients each: the first group was
underwent an isolated colposusension, and the second,
in addition, underwent total abdominal hysterectomy
and bilateral salpingo-oophorectomy. Using transperi-
neal 2D ultrasound, o and B angles were measured at
rest and during Valsalva maneuver.

Results. The a and B angles were significantly lower
in postoperative state compared to the Preoperative
one. A t-test confirmed that these increments were
statistically significant (p<0.05).

Conclusion. By monitoring o and B angles pre- and
postoperatively, clinicians can objectively evaluate the
success of surgical interventions for SUI.

Keywords: stress urinary incontinence, pleated
colposusopension, transperineal ultrasound, a angle, B
angle
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T0j0a Koja MOXke J1a TH a)eKTHpa KEHUTE BO OMITO KOja
BO3pacT W € NPETCTAaBeHa CO IIHMPOK AWjata3oH Ha
cUMNOTOMH. PeTKo e )KMBOTHO 3arpo3yBayka, HO BIIHjae
Ha (u3MuKara, MEHTAJIHaTa U collyjaliHaTa Omarococ-
T0j0a. YITpa3ByKOT BO YPOTHHEKOIOTHjaTa OBO3MOXKY-
Ba eBajlyalldja Ha CTaTUYKH U JMHAMUYKH COOIHOCH
Ha JIOJICH YpUHApEeH TPaKT.

Metonu. Bo oBaa crymuja e mpukakaHa yrnoTpeOara
Ha YATPa3BYKOT BO Ipe- U IOCT- ONEPATHBHO CIIE/CHEe
Ha TalMEeHTKUTe CO CTpeC YpUHapHa MHOHTHHEHIH]ja
(SUI). Bxymao 40 »xeHH Bieroa BO 0Baa IPOCHEKTUB-
Ha paHAOMHU3UpaHa crynuja. bea momeneHn Ha nBe
rpynu ox o 20. Co moMomr Ha TpaHcnepuHeaneH 2D
VATPa3ByK, CE Mepea o ¥ 3 ariuTe BO MUP U BO TEK Ha
BascanBa maneBp. Bo mppara rpyna Oeie u3BeneHa
W30JIUpaHa KOJIMOCYCIIeH3uja, a BO BTopaTa rpyna Oe-
e HalpaBeHa M TOTaHa abJOMHHAIIHA XHCTEPEKTO-
MHja co OMaTepaiHa CaJlHHr000(OPEKTOMH]a.
Pesyararu. o u B armute 0ea CUTHU(UKAHTHO TIOMAITH
BO TEK Ha IOCTOIEPaTMBHUTE KOHTPOJH BO cropenda
CO TIPEAOTIEPaTHBHATE BPEIHOCTH Ha HCTUTE. T-TeCcTOT
r'0 HOTBPAX OBOj MHKPEMEHT CO MEIUIIMHCKHU 3Ha4YajHa
cratucTruka curHupukanTHocT(p<0.05).

3akmay4ok. Co MOHHTOPHpPAE Ha OBHE JBAa arlld IIPe]]
U TIOCTOIIEPaTUBHO, MOXE Jla ce J00ue 00jeKTHBHOCT
BO KJIMHMYKAaTa €BaJylivja ¥ MPOLICHKa Ha YCIEITHOCTa
Ha XUpypLIKKOT TpetMaH Ha SUL

Kiyunn 360poBu: Ctpec ypuHapHa HHKOHTHHEHIIH]A,
IUTMKaTypUpaHa KOJIOCYCIICH3Hja, TPaHCIIEpUHEANIeH
YITpPa3ByK, 0 arod, 3 aroiu

Introduction

Urinary incontinence (Ul) is a common condition, that
significantly changes the quality of life and affects
over 303 million women and 121 million men all over
the world [1]. According to the latest epidemiological
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data, the prevalence in women older than 20 years is
17%, and in women older than 60 years 38% [2]. Des-
pite this high prevalence, urinary incontinence remains
insufficiently diagnosed and treated. It is estimated
that only 25% of people with incontinence seek help.
Untreated incontinence is associated with lower quail-
ty of life, more often hospitalization, depression, social
isolation and urinary infections [3]. The prevalence of
urinary incontinence is 3 times higher in women than
in men in all age groups [4]. The hypermobility of the
bladder neck is closely related to the onset of stress
urinary incontinence (SUI). Pathophysiology of SUI
includes inadequate anatomic support of the blader
neck and the proximal urethra, which results in
hypermobility and descent because of increased intra-
abdominal pressure. One of the noninvasive, but un-
fortunately not so attractive diagnostic tool is trans-
perineal ultrasound (TPUS) [5]. Previous studies have
established that this is a very sensitive method for
evaluation of the urethral mobility. A lot of parameters
and angles are included enabling a complete eva-
luation of urethral mobility and research continues in
the right direction for determining the most adequate
ultrasound technique. In addition, the most commonly
used parameters are the front urethral angle (o angle
defined with the os that passes through the proximal
urethra on one side and os that passes through sym-
physis pubica on the other side) showing the mobility
of the bladder neck, and posterior urethrovesical angle
(B angle, located between the proximal urethra and
posterior wall of the bladder) showing the mobility of
the proximal part of the urethra [6]. Because this is a
common condition, the evaluation of the patient should
begin with an assessment of the stage of this condition
and its impact on her lifestyle. For this purpose, we
used a standard questionnaire, detailed anamnesis, ob-
stetric anamnesis, information about urinary infections,
surgical or neurological disorders and medications she
was taking for other health issues.

Materials and methods

This was a prospective cohort randomized study,

conducted at the University Clinic for Gynecology and

Obstetrics in Skopje and included 40 patients with

diagnosed SUI. The study was approved by the Ethics

Committee of the Faculty of Medicine in Skopje and a

written consent for participation in the study was obtained.

Patients were divided into two groups:

- First group: 20 patients with isolated SUI without
genital prolapse or eventual prolapse of the an-
terior vaginal wall-urethrocystocellae, in whom
pleated colposuspension was performed and

- Second group: 20 patients with intravaginal geni-
tal prolapse and SUI, in whom transabdominal
hysterectomy with bilateral adnexectomy+pleated
colposuspension were performed.

All of the patients were thoroughly investigated (vaginal
exam, questionnaire and ultrasound) preoperatively,
after 6 weeks and after 6 months of the operation.
Inclusion criteria: SUI treated with pleated colposus-
pension.

Exclusion criteria: exteriorized genital prolapse, which
makes pressure onthe bladder neck and masks SUI,
surgical and anesthesiological contraindications, patient’s
refusal of surgery.The study took place at the Univer-
sity Clinic for Gynecology and Obstetrics, Department
of urogynecology and pelvic static, where the patients
were recruited. Every patient had:

- A completely filled-out questionnaire for genital
prolapse and SUI,

- Aclinical exam,

- An ultrasound of the lower urinary tract.

The recruiting was randomized, so the data for the age,
BMI and parity were derived from the randomization.
The questionnaire consisted of 24 questions regarding
everyday signs and symptoms during rest or any acti-
vity, both during the day and night, and how inconti-
nence influenced on patients. Physical exam was made
in lithotomy position, the same position in which the
operation for incontinence treatment was made, in or-
der to avoid bias. It included examination for diagno-
sing a genital prolapse using the POPQ system (Pelvic
Organ Prolapse Quantification System) by defining
nine point positions on the anterior and posterior vaginal
wall, along with the Pozzy maneuver. An examination
for the presence of urinary incontinence (Marshall test
-the patient should cough while she is in lithotomy
position while she is standing) was made, and addi-
tionally, ultrasound of the lower urinary tract. The
bladder was filled with 300-400ml of urine, and the
examination was made with the MindrayM5 ultra-
sound device with convex transducer of 3,5-5MHz.
Our Department works in accordance with the reco-
mmendations of the German Association for Urogy-
necology and Functional Sonography, with some mo-
difications.

The application of the transducer can be endosono-
graphic or external. We used an external application
with a transperineal transducer with 3.75 MHz. The
anatomic orientation is as follows:

- Cranial parts should be presented at the bottom of
the image.

- Ventral parts should be presented on the right side
of the image.

- It is very important to define the correct position
of the bladder neck by using the

coordinate system.

Results
The two investigated groups were treated with differ-

rent surgical methods. In the first group, an isolated
pleated colposuspension was made, and in the second
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group, in addition to pleated colposuspension, a total
abdominal hysterectomy with bilateral adnexectomy
was made. The values of a and B angles were measu-
red before and after the mentioned surgical treatments
(Figures 1, 2, 3 and 4) measurments before surgigal
treatment). The control of urinary stress incontinence
and its dynamic was evaluated using the Marshall test
at rest and Valsalva maneuver, and the values of the

angles were measured with a transperineal ultrasound
at two different time points, at 6 weeks and at 6 post-
surgery. Of all the parameters that were included for
every single patient, a standard descriptive analysis
was made and the results are presented in Table 1 and
the results of paired t test for changes in o and  angles
before and after surgical treatment are presented in
Table 2.

Table 1. Results of descriptive statistical analysis for o and B angles in patients

. Mean
0
Angle/ N Range Min Max SE SD. Variance
ar® 40.0 99.0 48.0 147.0 84.9 3.1 19.6 383.2
daw® 40.0 93.0 34.0 127.0 83.0 3.2 20.1 404.1
B 40.0 104.0 91.0 195.0 131.9 3.9 247 609.7
B0 40.0 141.0 40.0 181.0 126.1 4.6 29.0 843.4
art 40.0 72.0 30.0 102.0 63.7 2.7 16.9 285.5
ot 40.0 59.0 32.0 91.0 60.3 2.9 18.5 341.3
Brt 40.0 82.0 63.0 145.0 1004 33 20.9 435.0
Byt 40.0 87.0 57.0 144.0 94.1 3.3 21.0 4415
ard 40.0 74.0 30.0 104.0 64.6 2.6 16.6 274.7
o’ 40.0 70.0 32.0 102.0 63.8 3.2 20.1 404.3
B 40.0 92.0 55.0 147.0 1015 34 21.6 465.3
B 40.0 81.0 64.0 145.0 96.2 3.1 19.6 384.1

a" Br"; indexes: r (rest); v - Valsalva, 0 -pre-surgical (onset), and after surgical treatment

Fig. 1. o angle during rest

Fig. 2. p angle during rest

Fig. 3. a angle during Valsalva maneuver

Fig. 4. B angle during Valsalva maneuver
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Table 2. Results of paired t test for changes in o and B angles before and after surgical treatment

Mean S.D SE. Uper and t gf  Statistical
lower limits significance
o - a® -16.30 12.55 2.81 -22.17 -10.43 -5.81 19 <0.000
av® - on? -15.45 18.97 4.24 -24.33 -6.57 -3.64 19 <0.002
B - Bi° -31.55 25.53 571 -43.50 -19.60 -5.53 19 <0.000
B - B° -34.15 21.40 4.79 -44.17 -24.13 -7.14 19 <0.000

B ; index : m-r rest; v Valsalva, O - preoperative (on onset) and postoperatively

Discussion

Because of the fact that SUI is a significant medical
issue, its diagnosis is of exceptional importance. Ho-
wever, even today, the definitive diagnosis is made
only with physical examination. Ultrasound (US) is
not intended to replace clinical history taking or physi-
cal examination, but instead provides a better under-
standing of the disease entity [7]. Much research regar-
ding diagnosis tends to change the focus towards new
methods, such as ultrasound. To be more concrete,
transperineal ultrasound can be a standard tool with
high repeatability.

Transperineal ultrasound of the lower urinary tract,
especially of the bladder neck and its relationships
with surrounding structures, like statically during rest
and dynamically during Valsalva maneuver,

promise a great step forward in standardization of
diagnostics, its objectification and assessment of the
success of SUI treatments [6].

In this study, we assessed the success of pleated colpo-
suspension in patients with SUI, who were divided
into two groups.

The first group encompassed female patients who
underwent isolated pleated colposuspension, and the
second group consisted of female patients who, in addi-
tion to pleated colposuspension, also underwent total
abdominal hysterectomy with bilateral adnexectomy.
Measuring o and B angles, before, 6 weeks and 6
months after the operation, showed a significant reduc-
tion in these two angles in both groups, especially in
the second one, as well as reduced mobility of the
bladder neck. This is one step further in finding a de-
finite diagnostic protocol, as well as a predictive factor
for follow-up of patients diagnosed with SUI and sur-
gically treated.

There are studies in which comparison of the angles
was made, but the control group consisted of healthy
individuals, and the other group of patients with SUI
[8-10]. The results are consistent with the findings from
our study, which makes the applicability of the trans-
perineal ultrasound more convincing as a noninvasive
and easily available diagnostic tool.

Conclusion
This study underscores the efficiency of pleated colpo-

suspension in patients with SUI, regardless of whether
it is performed isolated or together with total abdo-

minal hysterectomy with bilateral adnexectomy, because
it enables repair of the exact physiologic anatomy of
the pelvic floor. This helps to correct the symptoms of
incontinence, and improves quality of life. We define
this improvement not only subjectively by patients’
statements, but also objectively by using transperineal
ultrasound of the lower urinary tract. To be more
concrete, by measuring the o and B angles, we show
the mobility of the bladder neck. The results have
shown decreased values after surgical intervention, in-
dicating that the mobility of the bladder neck dec-
reased. Clinically, this is manifested by a reduction in
symptoms. Based on these results, we can conclude that
this noninvasive method, which is easy to be applied,
can become a part of the algorithm for diagnosis,
evaluation and follow-up of patients with SUI who
underwent surgical treatment for incontinence.
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Abstract

Aim. To evaluate the clinical-pathological characteris-
tics, recurrence rate, and progression of primary bla-
dder tumors in patients treated at a tertiary urology
center, with a focus on histologic grade, tumor size,
and number assessed via cystoscopy.

Methods. This retrospective, observational study in-
cluded 117 patients with histologically confirmed uro-
thelial carcinoma who underwent initial transurethral
resection of bladder tumor (TURBT) at the University
Clinic for Urology in Skopje from January 2019 to
December 2024. Patients were categorized by gender,
tumor invasiveness (pTa, pT1, pT2), histologic grade
(PUNLMP, low-grade, high-grade), tumor count, and
size. Follow-up was performed using cystoscopy, urine
cytology, and ultrasound at 3, 6, 9, and 12 months. Re-
currence was defined as tumor relapse at any of these
intervals. Exclusion criteria were: non-urothelial histo-
logy, missing data, prior bladder cancer treatment, or
carcinoma in situ (CIS), which was excluded due to its
distinct biological behavior.

Results. The mean age of patients was 66.5+9.6 years
(range 41-88), with a male-to-female ratio of 3.5:1.
Pathological staging showed 43 patients (33.9%) had
pTa, 37(29.1%) had pT1, and 37(29.1%) had pT2 tu-
mors. Histologic grading revealed 2 patients (1.6%)
with PUNLMP, 37 (29.1%) with low-grade carcinoma,
and 78 (64.6%) with high-grade tumors. Non-muscle
invasive bladder cancer (NMIBC) was present in 80
patients (63.0%), and muscle-invasive bladder cancer
(MIBC) in 37 (29.1%).

Recurrence occurred in 14 of 117 followed patients
(12.0%). There was no recurrence in PUNLMP cases:
16.2% of low-grade tumors, and 10.2% of high-grade

Correspondence to: Martina Ambardjieva, University Clinic for
Surgical Diseases “St. Naum Ohridski”, 1000 Skopje, R. N. Macedonia;
E-mail: martinaambardzieva@gmail.com

tumors. The relatively lower recurrence in high-grade
cases is attributed to the high proportion of pT2 tumors
managed by cystectomy. Tumor multiplicity and size
were significant predictors: recurrence was 4.8% in
solitary tumors and 50.0% in patients with 3-5 tumors.
Tumors >3 cm had a recurrence rate of 24.0%, com-
pared to 5.7% in those <3 cm.

Conclusion. Tumor grade, size, and multiplicity were
strongly associated with recurrence following TURBT.
These findings emphasize the importance of personali-
zed follow-up based on pathological and cystoscopic
features.

Keywords: bladder cancer, urothelial carcinoma, TURBT,
recurrence, tumor grade, tumor size, cystoscopy, pT stage

AncrpakTt

Iea. [a ce mpolLeHn pU3MKOT 3a pEUUIUB Ha IpUMap-
HU TYMOPH Ha MOYEH MEyp Kaj MalueHTU TPETHPaHU
BO TEPLHjapeH yPOIOIIKHU IIEHTap, cO (OKYC HA XUCTO-
JIOIIKHMOT CTEIICH, TOJIEMUHATa U Op0jOT Ha TYMOpH.
Mertoau. PerpocniekTiBHa ctynuja Ha 117 marueHTH
CO YPOTENeH KapUUHOM, TPETHPAHWU CO WHHIUjaTHA
TURBT nHa YHuBep3uTeTCKaTa KIMHUKA 332 ypOJOTHja
- Ckomje (janyapu 2019 - nekemBpu 2024). ITanuen-
TUTEe O€a KaTeropu3upaHu CIOpe MoJl, TYMOPCKa MH-
BaszuBHOCT (pTa, pT1, pT2), xuctonourku cremneH, 6poj
U rojgemMuHa Ha Tymopu. CienemeTo ce Bpliele Ha 3,
6, 9 u 12 mecenn. Uckiryuenn 6ea mamuentu co CIS,
HEYPOTEJIeH KapIIMHOM WJIM TIPETXOACH TPETMaH.
Pe3yararu. Ilpoceuna Bo3pact: 66,5 roavHu; Maxu:
wean=3,5:1. On HuB, 43 naumentu nmane pla, 37 pTl1,
u 37 pT2 tymopu. Xucronouiku: 2 PUNLMP, 37 nuc-
KocTerneHu, 78 BucokocreneHn. NMIBC Gemie npucy-
TeH Kaj 63%, MIBC kaj 29%. Perunus ce jaBu xaj 14
narenTn (12%): 16,2% kaj Huckocrenenu, 10,2% kaj
BHCOKOCTETICHH (TJIaBHO MOPAIH PAANKaIHA XUPYpPTHU-
ja kaj pT2). Penunus Gun moBp3aH co Opoj ¥ TOIEMH-
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Ha Ha TymMopu-50% kaj mauueHTH co 3-5 TymMopu U
24% xaj Tymopu >3 cm.

3akiy4ok. XUCTOJIOMIKUOT CTEMEH, roOJIeMUHATa U MyJI-
TUIDTMLUTETOT 3HAYajHO BIIMjaaT Ha PU3HKOT 3a pelu-
1wB. MBIy am3ipal MOHUTOPHHT € HEOIIXOIEH.

Knyunu 300poBH: ypoTeeH KapLUHOM, PELUIUB,
rpagyc, CTauyM, TOJIEMHHA HA TyMOpP.

Introduction

Bladder cancer (BC) is a significant public health con-
cern due to its high incidence, high recurrence rate,
and progression. Its impact extends beyond prognosis
to the patient's quality of life, while also imposing a
considerable burden on healthcare systems [1]. A cen-
tral challenge in the management of bladder tumors is
their high rate of recurrence and progression. Moreover,
bladder cancers exhibit diverse phenotypes with va-
rying responses to surgical, chemotherapeutic, radio-
therapeutic, and immunotherapeutic modality. This cli-
nical heterogeneity has prompted the need for deeper
insights into tumor genotypes and their correlation
with phenotypic expression.

Accordingly, contemporary urology aims to centralize
and standardize preoperative diagnostic protocols for
all BC patients, with the goal of developing personali-
zed treatment strategies following primary transuret-
hral resection (TURBT). These strategies are tailored
based on both phenotypic and genotypic tumor features.
Furthermore, the evaluation and management of rec-
urrence in urothelial carcinoma play a crucial role in
disease control, treatment planning, and determining
the prognosis for patients.

Globally, bladder cancer accounts for approximately
3% of all newly diagnosed cancers, ranking as the 10th
most common cancer and the 7th among males. Inci-
dence rates differ significantly by gender, with men
being diagnosed four times more often than women.
The global incidence is 9.5/100,000 in men and
2.2/100,000 in women [2]. According to GLOBOCAN
2020, the highest incidence is reported in Southeast
Europe (26.6 per 100,000 in men and 5.8 per 100,000
in women) [3]. In North Macedonia, the Cancer Registry
reported an incidence rate of 11.52 per 100,000, with
239 new cases and 137 deaths in 2020, of which 101
were males and 36 females [4].

This study evaluated patients diagnosed with primary
bladder tumors, focusing on histopathological charac-
teristics, cystoscopy findings, recurrence, and progre-
ssion during structured follow-up.

Materials and Methods

This was an observational, retrospective study that
included patients diagnosed with primary bladder tumors

and treated surgically at the University Clinic for Uro-
logy in Skopje between January 2019 and December
2024. The primary inclusion criteria were: histology-
cally confirmed urothelial carcinoma, age between 18
and 88 years, and signed informed consent for parti-
cipation.

Patients were excluded from the study if they had non-
urothelial histology, missing or incomplete clinical-
pathological data, underwent prior bladder cancer
treatment at another institution, or declined to provide
informed consent.

Patients were evaluated using standard diagnostic
modalities, including laboratory analysis, ultrasound,
and cystoscopy. TURBT was used both for diagnosis
and treatment. Postoperative monitoring included
cystoscopy, cytology and ultrasonography at 3, 6, 9,
and 12 months.

Recurrence was defined as any recurrence recorded at
3, 6, 9, or 12 months. If no recurrence was recorded
during these follow-ups, patients were classified as
non-recurrent.

Patients were categorized by gender, histologic grade
(low-grade or high-grade), tumor configuration, and
microscopic tumor extension (pT-stage) according to
the European Association of Urology (EAU) guideli-
nes: pTa-noninvasive papillary carcinoma; pT1-inva-
sion into the lamina propria; and pT2-invasion into
muscularis propria (detrusor muscle).

Recurrence was defined as any tumor relapse observed
at any of the follow-up intervals.

Descriptive statistics was used to summarize demogra-
phic and clinical-pathological features. Associations
between variables and recurrence were analyzed using
chi-square tests.

Results

The mean age of patients was 66.5+£9.6 years (range 41
to 88 years). The median age detected in men with
urothelial carcinoma was 66.0 years, while in women
68.5 years. The male-to-female ratio was approxima-
tely 3.5:1, with 99 male and 28 female patients inclu-
ded in the study.

Pathological staging revealed that pTa was observed in
43 patients (33.9%), pT1 in 37 patients (29.1%), and
pT2 in 37 patients (29.1%). One patient (0.8%) had a
carcinoma in situ (Tis). A small number of patients
(7.9%) had tumors of non-urothelial origin or non-
malignant diagnoses. Non-muscle invasive bladder can-
cer (NMIBC), comprising pTa and pT1 stages, was
diagnosed in 80 patients (63.0%). Muscle invasive
bladder cancer (MIBC), defined as pT2, was present in
37 patients (29.1%). The single patient diagnosed with
carcinoma in situ (CIS) was excluded from the study
due to the unique clinical and biological behavior of
CIS, which differs significantly from papillary lesions
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and could introduce bias in evaluating recurrence and
staging patterns in the main study cohort.

When stratified by tumor invasiveness, 43 cases (33.9%)
were classified as noninvasive carcinoma (pTa), and
37 cases (29.1%) were invasive to the lamina propria
(pT1). True muscle-invasive carcinoma (pT2) was
found in 37 patients (29.1%). There were 33 male and
4 female patients with pT2 disease.

Histological grading revealed that 2 patients (1.71%b)
were diagnosed with Papillary urothelial neoplasm of
low malignant potential (PUNLMP), 37 patients
(31.62%) had low-grade papillary urothelial carcino-
ma, and 78 patients (66.67%) had high-grade papilla-
ry urothelial carcinoma (Table 1). This distribution
reflected a predominance of high-grade tumors in the
studied cohort.

Table 1. Pathological characteristics

Characteristics No. of Patients

(%)
Pathological Stage
epTa 43(33.9%)
«pT1 37(29.1%)
«pT2 37(29.1%)
* Tis 1(0.8%)
* Non-urothelial or non-malignant 10(7.9%)
Histologic Grade
« PUNLMP 2(1.71%)
» Low-grade 37(29.1%)
* High-grade 78(64.6%)

Tumor recurrence was analyzed in relation to histopa-
thological grade (Table 2). No recurrence was
observed (0%) in the two patients diagnosed with
papillary urothelial neoplasm of low malignant
potential (PUNLMP).. Low-grade papillary urothelial
carcinoma showed recurrence in 6 out of 37 patients
(16.2%). In contrast, high-grade tumors, although
more aggressive in nature, demonstrated recurrence in
only 8 out of 78 patients (10.2%).

Table 2. Tumor recurrence in relation to histopathological

grade
Tumor Number of Recurrence  Recurrence
Grade Patients (n) Rate (%)
PUNLMP 2 0 0.0%
Low Grade 37 6 16.22%
High Grade 78 8 10.25%

This apparent paradox-where high-grade tumors show
a lower recurrence rate-may be explained by the fact
that a significant proportion of these high-grade cases
were diagnosed at the pT2 stage and subsequently
treated with radical cystectomy. As such, recurrence
assessment in these patients was conducted post-
cystectomy and primarily focused on distant or upper
tract recurrences, rather than local intravesical relapse.
On the other hand, patients with low-grade tumors

typically underwent bladder-sparing management and
were followed up with cystoscopy, which allows for
more frequent detection of local recurrences.

These findings highlight the need to interpret recurren-
ce data in light of the treatment modality and tumor
stage, and further support the role of individualized
follow-up strategies based on both histological grade
and pathological staging.

Recurrence Analysis Across Follow-Up Intervals
based on tumor count and tumor size

Recurrence data were analyzed from all available
follow-up intervals (3, 6, 9, and 12 months). If a recu-
rrence was identified at any time point, the patient was
marked as recurrent. A total of 117 patients were
included in this analysis.

Male (n=99)

Fig 1. Gender Distribution of Patients with Primary
Bladder Tumors

Non-urothelial/Non-malignant PT2 (Muscle Invasion)

pTa (Noninvasive)

pT1 (Lamina Propria Invasion)

Fig. 2. Distribution according to the pathological stage

Tumor multiplicity (Table 3) assessed via cystoscopy
demonstrated a notable correlation with recurrence.
Recurrence was observed in 4 patients (4.8%) with
solitary tumors. In contrast, higher recurrence rates
were recorded in patients with multiple tumors: 21.4%
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in those with two tumors, 50.0% in patients with 3-5
tumors, and 22.2% in those with more than five tu-
mors. These results indicate an increasing trend in
recurrence with tumor multiplicity, particularly in pa-
tients with 3 to 5 lesions.

Table 3. Recurrence analysis based on tumor count

Tumor Count  Number of Recurrence  Recurrence
(Cystoscopy) patients (n) Rate (%0)

Solitary (1) 84 4 4.8

2 Tumors (2) 14 3 214

3-5 Tumors (3) 10 5 50.0

>5 Tumors (4) 9 2 222

Total 117 14 100

Tumor size evaluated during cystoscopy (Table 4) sho-
wed a trend toward higher recurrence rates with in-
creasing tumor size. Patients with tumors smaller than
3 cm had a recurrence rate of 5.7%, compared to 12.8%
for tumors exactly 3 cm and 24.0% for tumors larger
than 3 cm. These findings align with existing literature
indicating that larger tumor size is associated with a
greater likelihood of recurrence, potentially due to
increased tumor burden and more complex resection.

Table 4. Recurrence analysis based on tumor size

. . Recurrence
Tumor Size  Patients Recurrence Rate (%)
<3cm 53 3 5.7%
3cm 39 5 12.8%
>3 cm 25 6 24.0%
Total 117 14 100

Statistical analyses demonstrated a significant asso-
ciation between tumor grade and both tumor multi-
plicity (>2 tumors) and tumor size (>3 cm). Using
the Chi-square test, higher-grade tumors were more
likely to be associated with multiple tumors and larger
size (p<0.05), indicating a strong correlation between
aggressive pathological features and tumor burden.

Discussion

This study offers a detailed evaluation of primary bla-
dder tumors treated at our Urology Clinic, emphasizing
pathological features that predict recurrence after
TURBT. Our results align with recent literature and
advocate for individualized risk-based follow-up.

The cohort reflects typical urothelial carcinoma demo-
graphics, with a male predominance and a mean age
consistent with international reports [1]. Non-muscle
invasive bladder cancer (NMIBC) accounted for 63%
of cases, a figure aligning with recent urologic epide-
miology models [5].

Tumor histologic grade was a significant, though nuan-
ced, predictor. While low-grade tumors recurred at a
rate of 16.2%, high-grade tumors recurred at 10.2%.
This discrepancy likely reflects the use of radical cys-
tectomy in high-grade/pT2 tumors, eliminating sites of

intravesical recurrence [6,7]. Recent multicenter models
confirm that recurrence must be interpreted within the
context of tumor biology and treatment strategy [8].
Tumor multiplicity was a strong prognostic factor.
Patients with 3-5 tumors had a recurrence rate of 50%,
compared to 4.8% in solitary tumor. This is in ag-
reement with contemporary findings showing that
multiplicity significantly increases recurrence risk and
often reflects urothelial field change [11].

Tumor size similarly impacted recurrence: tumors >3
cm had a recurrence rate of 24%. This trend is corro-
borated by recent studies linking larger tumor burden
with more difficult resections and increased residual
disease [8,12]. Good quality TURBT and complete
detrusor muscle sampling are essential to reduce recu-
rrence in such patients [12].

Our findings strongly support risk-adapted surveillance,
consistent with EAU (9,10) and contemporary reco-
mmendations. Patients with multiple or large tumors,
even if low-grade, benefit from intensified follow-up
and possible intravesical therapy [11,13,14].

Conclusion

This study underscores the value of structured follow-
up and guideline-driven management in patients with
primary bladder tumors. Institutional improvements in
postoperative therapy and resection standards can play
a crucial role in improving clinical outcomes.
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Case Report
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Abstract

Lymphomas are a heterogeneous group of malignan-
cies affecting B cells, T cells, and, rarely, natural killer
(NK) cells that usually originate in the lymph nodes,
but may originate in any organ of the body. Primary
muscle lymphoma accounts for just 0.1% of all lym-
phomas, with a much smaller proportion occurring in
the abdominal muscles.

Because skeletal muscle lymphoma is a rare and clini-
cally diverse disease, primary lymphoma is usually not
included in the differential diagnosis of muscle mass,
making diagnosis challenging.

We present the case of a 57-year-old male who was
referred to our hospital with a three-month history of
progressive muscular tenderness, lump growth on the
front abdominal wall, with no history of trauma to the
involved area. The patient reported lymphoma-asso-
ciated symptoms, such as night sweats, fever, rapid
weight loss. Contrast-enhanced computed tomography
(CT) of the abdomen was performed and revealed an
intramuscular tumor with an inhomogeneous mass (size
74x47 mm). Surgical extirpation of the tumor was per-
formed and histological examination confirmed a final
diagnosis of primary diffuse large B-cell lymphoma on
the abdominal wall.

Not having much experience with this rare pathology,
a review of literature, albeit scarce, showed that the
standard chemotherapy regimen with R-CHOP is being
utilized for skeletal muscle DLBCL. We started R-CHOP
therapy; three cycles were completed uneventfully and
complete remission was attained. Currently, the patient
is in remission five years after the initial diagnosis.

Keywords: primary skeletal muscle lymphoma,
diffuse large B cell lymphoma, R-CHOP
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Ancrpakr

JlmmpomMuTe mpercTaByBaaT XeTeporeHa Tpyma Ha
MQJIWTHA TyMOpU Ha b-knerkute, T-KIeTKH U PETKO
kieTkd npuponno youjuu (NK) xou oOM4HO TOTEHY-
BaaT oX JUM(HHTE ja3yid, HO THE MOXKaT Jia TIOTEKHY-
BaaT W ol OWJIO KOj Ipyr opraH Ha Tenoto. [Ipumap-
HHOT MycKyneH ntumdom counHysa camo 0,1% on cute
auMdoMu, a caMo MHOTY MaJ JieJl OJf HUB C€ jaByBaar
BO CTOMa4YHUTE MYCKYIIH.

Bunejku muMdOMOT Ha CKeIeTHUTE MYCKYIIU € PeTKa U
KIMHUYKKA pa3HOBUHA OONECT, MPUMAPHUOT JUMbDOM
0OWYHO HE € BKIYYEH BO MU(epeHIHjaTHaTa JIUjarHo-
3a Ha MYCKy/lHaTa mMaca, IITO ja NpaBH JHjarHo3ara
NpEIU3BUK.

Hue npeseHTupame ciiydaj Ha 57-TOMUINEH Max, yma-
TEH BO Hamlara OOJIHWIIA CO TPUMECEYHA UCTOpHja Ha
NPOrpecHBHAa MYCKYJIHa OCETJIMBOCT, PaCT Ha TPYTKH
Ha MPEJTHUOT aOJIOMUHAIICH SHI, 0€3 UCTOpHja Ha Tpayma
Ha 3adareHara oOmact. [larueHTOT &naBa MOAATOK 3a
CUMITOMHU TIOBP3aHU €O JTMM(}OM, BKIYyUyBajKHU HOKHO
HOTeWE, TPecKa, Op3 ryOUTOK Ha TexuHara. Peanusu-
paHa e KommiyTepcka Tomorpaduja Ha abOOOMEH co
KOHTPACT U OTKPUEH € MHTPaMyCKYJIeH TyMOp CO He-
xoMoreHa maca (romemuna 74x47 mm). Wsepiiena e
XHPYPIIKO OTCTPAHYBAEE HA TYMOPOT M XHUCTONOIIKHOT
pe3yaTar BO MPWIIOr Ha KOHEYHa AWjarHo3a Ha IpH-
MapHO audy3eH KpynHo b-kneroden numdom Ha abro-
MUHAJTHHOT 3UI.

Hewmajku romeMo HCKycTBO CO OBaa peTKa IaToJNOTHja,
KOHCYJTalldja Ha JUTEpaTypa IOKaka JeKa cTaHxap-
OHHOT pexxnM Ha Xemotepanuja mo R-CHOP ce ko-
puctu 3a DLBCL Ha ckeneTHUTe MycKynu. Ja 3amod-
HaBMe Tepanujatra co R-CHOP, mpu mTo ycmemHo
3aBpLICHH TPH LUKIYCH M IMOCTHTHATA LIEI0OCHA PEMHU-
cuja Ha Ooinecra. Bo MOMEHTOB MalMEHTOT € BO
peMUCHja TIET TOAWHY O]l IPBUYHATA JIUjarHO3a.
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Primary lymphoma of abdominal muscle

Kayunu 3060poBu: npumapeH 1uM(poM Ha CKEJIETHUTE
MYCKYJH, TU(QY3HO KpyIHO KieToueH b-mimdpom, R-

CHOP

Introduction

Diffuse large B-cell lymphoma (DLBCL), an aggressive
high-grade non-Hodgkin lymphoma (NHL), comprises
the most common NHL in adults, accounting for 25%
of all NHL, typically presenting with rapidly growing
lymph nodes in the neck or abdomen [1,2]. Over the
past two decades, molecular classification of DLBCL
for therapeutic purposes has been the main scientific
focus; nonetheless there has been noted considerable
heterogeneity in clinical presentation!. Approximately
40% of cases present with extranodal disease, albeit
not usually as a primary focus of disease, most co-
mmonly involving the gastrointestinal tract, as well as
the head and neck (Waldeyer’s ring) [1,3].

Skeletal muscle involvement is rare, and isolated ske-
letal muscle is even rarer. Some data suggest that ske-
letal muscle or intramuscular lymphomas represent
less than 2% of B-cell lymphomas [4,5]. When it
occurs, thighs, upper extremities, calves and pelvis are
most frequently affected [6]. To demonstrate the rarity
of this phenomena, we made a systematic literature
review with data stating that as of 2022, there were
eight cases of extranodal NHL involving the mastica-
tor muscles and only one case of intramuscular lym-
phoma in the orofacial area [5,7]. Skeletal muscle lym-
phoma manifests simply as a soft tissue mass with

Fig.1. Abdominal contrast enhanced CT, the mass is outlined in red

Initially thought to be a ventral hernia, an ultrasono-
graphic evaluation of the abdomen was made showing

swelling and pain, often imitating a soft tissue infec-
tion and initially treated as such, which can lead to a
diagnostic challenge resulting in a delayed diagnosis [8,9].
That was the case with our patient, whose lymphoma
presented as an isolated involvement of the rectus
abdominis muscle, thus gaining merit for a thorough
review and publication.

Case Presentation

A 57-year-old man presented to our hospital with a
six-month history of progressive muscular tenderness,
with lump growth formation on the front abdominal wall,
located on the left side over the m. rectus abdominis,
above the umbilicus. Except for localized pain and
soft-tissue swelling in his left hemiabdomen, the
patient reported lymphoma-associated symptoms, such
as night sweats, fever and steep weight loss, which
receded after surgical intervention. His past medical
history was otherwise unremarkable, with no history
of trauma to the involved area, no comorbidities and
chronic use of medications.

Physical examination showed no abnormalities; peri-
pheral lymph nodes were not palpable, and the liver
and spleen were also not palpated. Blood workup was
unremarkable. Initial laboratory testing showed that
only lactate dehydrogenase levels were elevated 950
U/L (normal range, <248 U/L); other blood test results
were normal. Tumor markers were negative. A blood
marrow biopsy was performed and showed no infiltra-
tion. The initial PET/CT scan did not show active me-
tabolic disease.

a mass that was suspected to be a lipoma, leading to a
consultation with a digestive surgeon. Contrast-enhan-
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ced CT of the abdomen was performed in July 2019,
revealing an inhomogeneous mass measuring 74x47
mm, arising from the anterolateral abdominal muscles,
suspected for a desmoid tumor, with no concomitant
lymphadenopathy (Figure 1).

A fine-needle aspiration biopsy indicated chronic
inflammation, for which antibiotic therapy was pres-
cribed, noting that a surgical biopsy or total excision
would be mandatory if no abatement occurred.
Soft-tissue infection, desmoid tumor, and lipoma had
constituted the gamut of possible diagnosis. Two
months prior to the first hematological evaluation, on
27 July 2019, the patient underwent surgical extir-
pation of the mass after the unsuccessful course of the
antibiotic treatment. Histopathological examination of
the lesion revealed a tumor, weighing 97 grams, poly-
morphic cell infiltration of nodal Ly aggregates, with
surrounding histiocytoid and band fibroblastoid prolix-
feration, along with deposits of “young” collagen.
Immunohistochemisty confirmed the diagnosis of di-
ffuse large B-cell lymphoma. So, based on the initial
findings and staging work-up of the patient, finally a
diagnosis of primary diffuse large B-cell lymphoma on
the abdominal wall - stage VB was established.

The dilemma was whether chemotherapy should be
initiated at all, due to the local nature of the process.
All initial treatment options were discussed at our
expert collegium; however, owing to the aggressive-
ness (high proliferative index), we agreed to start with
the R-CHOP regimen (rituximab, cyclophosphamide,
doxorubicin, vincristine and prednisone). Three cycles
in total were administered, which were well tolerated,
with no significant side effects and without treatment
delays. The patient was then placed under regular fo-
llow-up, initially every three months during the first
year and every six months in the subsequent years.
The patient did not experience any relapse. This is the
fifth year that the patient is in remission with no signs
of disease and follow-up continues.

Discussion

Clinical differential diagnosis between muscle lym-
phoma and other malignant tumors occurring in soft
tissue can be challenging. The differential diagnosis
includes muscle hematoma, infectious and inflamma-
tory myositis, sarcoidosis, rhabdomyolysis, sarcoma,
denervation muscle edema, and metastatic disease
among other etiologies.

Most patients are initially being treated with anti-
biotics because the most common diagnosis associated
with skin swelling and pain is cellulitis. Some patients
report trauma to the site of tumor growth prior to the
onset of symptoms; they undergo imaging methods
and are scheduled for follow-up.

Although primary skeletal muscle DLBCL is rare, our
literature review found 9 case reports on this topic. We

excluded all other primary muscular lymphomas that
were not DLBCL. We also excluded DLBCLs that
were disseminated to other organs or were with lymph
node involvement. We included only cases where
DLBCLs extended to one or more muscles. All cases
had histopathological confirmation.

The literature review showed that primary muscle
DLBCL appearing in the lower extremities is more
common. The mean age of onset is 72 years, with
predominance in males (66%); the most common type
of growth is nodular (90%), without B symptoms.
Laboratory findings in most cases reveal elevated
LDH, without other abnormalities. MRI was the first
most commonly used imaging method, but the most
accurate was FDG-PET. Of the cases reviewed, ma-
jority had disease extended to multiple muscles, and
multiple intramuscular nodules. Only one of the cases
had diffuse mass growth intramuscularly. Of the cases
reviewed for which treatment details were available,
all initially began with R-CHOP protocol, although
varying in number of cycles. Only one case showed
disease progression with the initial R-CHOP protocol,
so the treatment was escalated [10-15].

Our case was the only one presenting with B sym-
ptoms. Although there is another case of primary site
in m. rectus abdominis reported in the literature, our
case presented with single intramuscular mass with
dimensions of 7 cm. Our patient was somewhat youn-
ger than the median age reported in the literature. Our
patient had laboratory findings of elevated LDH, si-
milar to other cases. In contrast to other cases, our pa-
tient was treated with only 3 cycles of R-CHOP and
showed complete remission for nearly 5 years after
treatment.

The mechanism by which lymphomas appear prima-
rily in muscles is still not clear. Skeletal muscles do
not have lymph nodes, but they have a lymphatic
drainage system [16]. There are multiple theories
regarding origin: dissemination via hematogenous or
lymphatic pathway, extension from adjacent organs
[12], de novo primary extranodal disease, or an abe-
rrant lymph node in the skeletal muscle that cannot be
detected at the time of diagnosis [17,18]. A few of the
reviewed cases were associated with trauma to the
location some period before the onset of symptoms.
There are other questions unanswered and further
research is needed.

Conclusion

Primary lymphoma is not usually included in the di-
fferential diagnosis of a muscle mass. Due to its
unusual clinical manifestation, an accurate diagnosis
could be delayed. This case report reminds both
physicians and pathologists that maintaining an open
mind is the cornerstone of any diagnosis. Due to the
extreme rarity of the muscle localization of DLBCL,
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this diagnosis should be considered as a part of di-
fferential diagnosis of masses in cases that do not
respond to antibiotic treatment. Furthermore, early
diagnosis can yield a prompt initiation of treatment,
which is essential in these time-sensitive pathologies.
Although imaging cannot definitively establish the
diagnosis of muscle lymphoma, since the disease
presents with characteristic findings on CT and MRI,
the radiologist may be the first provider to suggest this
diagnosis. It is crucial that only biopsy can ensure
definitive diagnosis, despite the many noninvasive
imaging techniques that can be and were in this case
utilized. An early initiation of treatment is a sine qua
non in all types of malignancies. In our case, 6 months
elapsed between the patient’s first doctor visit and the
first chemotherapy cycle.

There are no internationally prognostic indexes or
scoring systems defined for this rare subgroup of
lymphomas, and only a modest number of cases have
been published. However, due to the high proliferative
index, we classified this patient as having a localized
but high-risk lymphoma and we started the R-CHOP
therapy, the backbone regimen for all NHL. The
patient completed three cycles uneventfully and
complete remission was attained. Currently, the patient
is in remission five years after the initial diagnosis.

Conflict of interests: None declared.
References

1. Shabbir A, Kojadinovic A, Gidfar S, Mundi PS. Extranodal
Diffuse Large B-Cell Lymphoma of Bone and Soft Tissue
Presenting With Marked Lymphedema and Hypercalcemia.
Cureus 2022; 14(2): e22025.

2. Lee CH, Jeon SY, Yhim HY, Kwak JY. Disseminated soft
tissue diffuse large B-cell lymphoma involving multiple
abdominal wall muscles: A case report. World J Clin Cases
2021; 9(28): 8557-8562.

3. Merz LE, Hergott CB, Zon R. A Massive Case of Cutaneous
Diffuse Large B-Cell Lymphoma. J Drugs Dermatol 2023;
22(12): 1223-1224.

4. Sharma P. Isolated Solitary Asymptomatic Skeletal Muscle
Relapse of High-Grade Lymphoma Detected on Sur-

10.

11.

12.

13.

14.

15.

16.

17.

18.

veillance 8F-  Fluorodeoxyglucose Positron Emission
Tomography-Computed Tomography. Indian J Nucl Med
2023; 38(4): 396-397.

Duong LT, Rollin M, Bidault F, et al. Orofacial intramus-
cular lymphoma: first presentation. Ear Nose Throat J
2022; 1455613221101940.

Gao S, Shu H, Yang H. Imaging features of skeletal muscle
lymphoma: a case report and literature review. BMC Med
Imaging 2021; 21(1): 136.

Lim S, Baek HJ, Kang YH. A Case Report of Primary
Extranodal Diffuse Large B-Cell Lymphoma Involving the
Masseter Muscle: Histological-Radiological Correlation.
Curr Med Imaging 2023; 19(7): 788-794.

Caporale MF, Gambino GF, Larosa FS, et al. Non-
Hodgkin's lymphoma: unexpected cause of shoulder pain.
A systematic review of the literature. Muscles Ligaments
Tendons J 2013; 3(3): 236-239.

Lee CH, Jeon SY, Yhim HY, Kwak JY. Disseminated soft
tissue diffuse large B-cell lymphoma involving multiple
abdominal wall muscles: A case report. World J Clin Cases
2021; 9(28): 8557-8562.

Hatem J, Bogusz AM. An Unusual Case of Extranodal
Diffuse Large B-Cell Lymphoma Infiltrating Skeletal
Muscle: A Case Report and Review of the Literature. Case
Rep Pathol 2016:2016:9104839.

Taichi I, Hitohiro S, Yoshio S, Masao O. Bilateral psoas
muscle lymphoma: an unusual presentation of EBV-positive
diffuse large B-cell lymphoma of the elderly. Int J Hematol
2015 Nov; 102(5):509-10.

Laura B, Rashmi M, and George S. Diffuse Large B-Cell
Lymphoma with calf muscle localization. Case Rep
Hematol 2011; 2011: 292494.

Sunggong L, Hye JB, Young HK. A Case Report of Primary
Extranodal Diffuse Large B-Cell Lymphoma Involving the
Masseter Muscle: Histological-Radiological Correlation.
Case Rep Curr Med Imaging 2023; 19(7): 788-794.

Dogan NB, Ali K, Ozge T, et al. Primary skeletal muscle
lymphoma: A case report. Mol Clin Oncol 2018; 8(1): 80-82.
Alexios M, Dimitra O, Ifigeneia T, Maria B. Primary
abdominal muscle lymphoma. BMJ Case Rep 2013; 2013:
bcr2012008311.

Heeransh DD, Micah Sh, Matthew V. Anatomy, Skeletal
Muscle. 2023 Aug 28.

Beyza O, Methban M, Nur Sl, Sevgi KB. A Case Of Multi
Regional Primary Muscle Lymphoma. Hematology,
Transfusion and Cell Therapy 2021; 43(Suppl 3): S41.
Alireza Shirzadi. Diagnosis of B-cell lymphoma from
gluteal muscle mass. Clin Case Rep 2019; 7(7): 1316-1318.



Max Meo Ipezred 2024; 78(2): 101-105

Case report

DELAYED-INTERVAL DELIVERY IN TWIN PREGNANCIES: A CASE REPORT OF 54 LATENCY

DAYS

IIPUKA3 HA CIYYAJ HA OIJIOXKEH HMHTEPBAJI HA IOPOAYBAILE KAJ BJIM3HAYKA
BPEMEHOCT: IIPUKA3 HA CJIYYAJ CO 54 JEHA JIATEHTHOCT

Mitko lvanovski

Clinical Hospital Acibadem Sistina, Skopje, Republic of North Macedonia

Abstract

Introduction. In multiple pregnancies with threatened
premature delivery or preterm premature rupture of
membranes of a single sac, prolonging the pregnancy
after the delivery of the first baby may improve the
chances of survival of the second baby.

Case report. We report a case of quadrigeminy preg-
nancy after controlled ovarian stimulation and artifi-
cial insemination. After embryo reduction of two em-
bryos at 8 gestational weeks, a diamniatic, dichorionic
pregnancy continued. At 22 gestational weeks, the
patient was hospitalized due to premature rupture of
the first amniotic sac and premature labor that resulted
in the delivery of the first twin. The second twin was
left in utero and management included a combination
of antibiotics, tocolytics and cervical cerclage. The
pregnancy was continued for 54 days, with monitoring
of maternal and fetal parameters, which enabled the
spontaneous delivery of the second baby with impro-
ved neonatal outcomes. This case supports the benefits
of prolonging the pregnancy of the second twin.

Keywords: multiple pregnancy, delayed delivery,
selective delivery

AmncrpakTr

BoBen. Kaj noeekennomgoBa OpeMeHOCT CO 3akaHa 3a
MPEIBPEMEHO TIOPOAYBakhEe WIH NPEABPEMEHO MyKamhe
Ha TUTOAOBUTE OOBUBKH Kaj CSTHHOT IUION, IPOIOI-
KYBamETO Ha OpeMeHOoCTa MO parameTo Ha MPBHOT
TUION MOXKE J1a TH MOJJ00pHY MIAHCHUTE 32 MPEKUBYBAHE
Ha BTOPHOT TLIOJ.

IIpuka3 Ha cayuyaj. [IpukaxyBame ciy4yaj Ha KBaj-
pureMuHa OPEeMEHOCT M0 KOHTPOJIUpaHa CTHMYJalnja
Ha jajHUIMTE U apTeduiyjanaa naceMuHanyja. [locme
peamusupanHa eMOpHOpEenyKIHjaTa Ha IBa eMOpHOHA
BO 8 recTalmcKy HeIeu, TMaMHNOTCKATa, TMXOPUOHCKA

Correspondence to:  Mitko lvanovski, Kumrovec 7/2, 1000 Skopje;
North Macedonia; E-mail: mail: mitko_ivanovski@live.com

OpeMeHOCT MPOJO/KH Aa ce pa3BuBa. Bo 22 recra-
IICKa He/eNa, MAalUeHTKaTa Oelle XOCIUTaIn3upaHa
CO MpeIBpeMeHa PYNTypa Ha BOICHAKOT Ha IPBHOT
IUTOI, TIO IITO CIIENEIIe MPIOAYBake Ha MPBUOT OIIU3-
Hak. BropuoT Onm3Hak Oeiie 3aapikaH BO Markara co
BKJIyUyBamke¢ Ha KOMOWHAIM]a O] aHTHOMOTHIIH, TOKO-
JMTUIM, KOPTUKOCTCPOUIU W ICPBUKAJICH CEPKIIAXK.
Bpemenocra npomoku 54 neHa, co CICICHE Ha mapa-
METPHTE Ha MajKata U (eTycoT, IITO Ha KPajoT pe3yli-
THUpAIIIE CO CIOHTAHO MTOPOAYBAE Ha BTOPUOT I'eMel
co nobap HeoHatasieH ucxon. OBoj ciyyaj € BO IpUJIoT
Ha TOJIPIIKA HAa MPOIOJDKYBAKETO HA OpeMeHocTa Ha
BTOPHOT OJIM3HAK Ka] MPEIBPEMEHO TMpOAyBame Ha
NPBUOT ILION.

Kiryunu 360poBu: OBEeKeII0I0Ba OPEeMEHOCT,
OIJIOKEHO TIOPOYBamke, CEJICKTUBHO ITOPOIYBakE

Introduction

The implementation of assisted reproduction during the
last decades has increased the incidence of multiple
pregnancies. Preterm delivery is the most common
complication of multiple gestations and is associated
with high perinatal mortality and morbidity. Frequen-
tly, when preterm labor occurs, delivery of the first
fetus is inevitable. Traditionally, this situation is mana-
ged by delivery of both fetuses, either vaginally or by
cesarean section. However, in selected cases, the
preterm birth of one sibling may not require delivery
of the remaining fetus(es), who may remain in utero
for an extended period. This event is defined as a
delayed delivery of the second twin, and has been
reported as a management strategy to decrease
morbidity and optimize the survival of the remaining
fetuses after the spontaneous preterm birth of one fetus
during a multifetal gestation [1-3]. There is no clear
definition of delayed-interval delivery as gestational
age and the interval has varied widely based on
numerous studies. Nevertheless, a delayed-interval
delivery is generally defined as an active attempt
(antibiotics, tocolysis and/or cerclage placement) to



102

Delayed-interval delivery in twin pregnancies

increase latency between the delivery of the first fetus
and subsequent fetuses in the second trimester [4].
Despite the interest in this subject, in the literature
there is still a lack of a universally-accepted protocol
for the optimal management of these cases [5-8].

Here, we report the results of one dichorionic preg-
nancy with a delayed delivery of 54 days assisted at
our center.

Case report

The patient A.L., a 34-year-old woman, was admitted
to our hospital for treatment of primary infertility.
Following a detailed examination, it was confirmed
that the patient had anovulatory cycles, and her hus-
band’s spermogram finding was in favor of asthenote-
ratozoospermia.

The patient was indicated for and underwent contro-
lled ovarian stimulation with AIH (Artificial Insemina-
tion Husband), after which she became pregnant. A
control ultrasound examination at 7 weeks of gestation
confirmed a quadrigeminy pregnancy: four gestational
sacs with viable embryos and positive heart action.
After consulting the couple and explaining all the
potential risks of a multiple pregnancy, an embryo
reduction of two embryos was performed. Following
the intervention and during subsequent control ultra-
sound examinations, normal growth and development
of two viable fetuses was confirmed. At 12 weeks of
gestation, ultrasound examination confirmed two vi-
able fetuses with positive heart activity, bichoriata

Table 1. Medical History of the patient

biamniata, including normal laboratory parameters and
negative microbiological swabs. The control ultra-
sound examination at 20 weeks of gestation was
normal as well, with normal laboratory parameters and
negative microbiological swabs.

The patient came to our hospital at 22 weeks of gesta-
tion with pain and contractions, and a finding of pro-
lapsed amnion. Laboratory results on admission did
not indicate infection; microbiological swabs were ne-
gative. A spontaneous abortion and expulsion of a
female fetus soon occurred. After consultation and a
detailed explanation to the couple about global expe-
riences and potential risks for both mother and fetus,
with their consent it was decided to continue the preg-
nancy. A high ligation of the umbilical cord was per-
formed with absorbable suture. The patient was treated
with bed rest and antibiotic therapy. After 6 days, due
to the local finding, a cervical cerclage was placed, fo-
llowed by antibiotic therapy and preventive tocolysis.
At 28 weeks of gestation, the patient was hospitalized
due to contractions. On admission, she had normal
laboratory results and negative microbiological swabs.
One maturation dose (Flosteron/ Betamethazone) and
tocolysis were administered (Atosiban- a subsequent
infusion of 100 micrograms/min for up to 45 hours).
At 29.6 weeks of gestation, premature rupture of mem-
branes (PROM) was confirmed, with regular contrac-
tions on CTG. Ultrasound examination indicated that
the fetus was in cephalic presentation. According to
some studies, in such cases, delivery primarily ends
with a Caesarean section, while other studies prefer vagi-

Date Gesv'f/aeglgnal Le (2)35%) Vaginal smears Medical History
20.09.2018 KOS et AIH
Quadrigemini
26.10.2018 Bgw. Embryo reduction
26.11.2018 12 g.w. 9.1 0.12 Negative
Normal flora
22.01.2019 20 g.w.
Negative PROM
06.02.2019 22+ gw. 9.6 0.25 Normal flora  AB SPONTANUS/ G1
08.02.2019 23 g.w. 9.88 1.73 antibiotic
09.02.2019 23 g.w. 8.08 1.08 antibiotic
10.02.2019 23 g.w. 9.08 0.50 antibiotic
12.02.2019 23+ g.W. CERCLAGAE
14.02.2019 24 g.w. 8.0 0.64 Antibiotic/ Tocolysis
Negative Antibiotic
21.03.2024 28 gw. 9.13 0.84 Normal Flora Betamethasone
Oligohydramnios
25.03.2019 29 g.w. 146 0.14 Contractions
Hospitalization
Tocolysis
CERCLAGAE EX
PARTUS IMMATURUS
30.03.2019 29.6 g.w. 13.17 0.17 SPONTANEUS
1210 gr/ 40 cm
Apgar score: 7/8
09.05.2019 Baby Home
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nal delivery. Our decision was for the patient to give
birth naturally. The cerclage suture was removed, and
54 days after the delivery of the first twin, a
spontaneous delivery occurred of a live female neonate
weighing 1,210 g, 40 cm long and Apgar score = 7/8.
The baby was cared for at the Neonatal Intensive Care
Unit (NICU) and was discharged home 40 days after
the delivery.

Discussion

According to the literature, intentional delayed delive-
ry of the second embryo in twin pregnancies is a very
rare occurrence. The increasing use of assisted repro-
duction techniques during the last ten years has resul-
ted in a parallel increase of its incidence [9].

Since Carlson’s pioneering case report in 1880, there
have been only two prospective studies of delayed-
interval twin delivery [10]. Arias reported 8 cases
managed with cerclage, tocolysis and antibiotics, with
a mean interval to the second birth of 48 days [2].
Arabin et al. reported 50 cases, 38 twins and 12
triplets, with a mean interval of 19 days for twins and
18 days for triplets [6]. Most publications are case
reports or retrospective cohort studies.

Gestational age at delivery is an important factor in
neonatal survival as in most cases it is directly related
to fetal weight. Prolongation of gestational age and
subsequent increase in fetal weight can lead to signi-
ficant improvement in fetal outcome [11,12]. This im-
plies that the rate of survival after delayed delivery is
higher compared to delivery occurring at the time of
initial delivery [13-16]. A delay of two or more days in
the delivery of babies born before 30 weeks of
gestation is associated with improved infant survival
and higher infant birth weight [17]. Problems with
early deliveries include prolonged duration of respire-
tory support, an increased number of surgical procedu-
res, and longer hospital stay. There is also increase in
the frequency of necrotizing enterocolitis, patent ductus
arteriosus, and retinopathy of prematurity [18,19].

It is generally accepted that ligation of the umbilical
cord after delivery should be performed high up in the
cervix using an absorbable suture. This helps in redu-
cing the risk of infection [6].

The primary maternal risks associated with attempting
delayed-interval delivery are intrauterine infection and
maternal sepsis. Before attempting this procedure, the
following conditions should be excluded: no reassuring
fetal status, congenital abnormalities, rupture of the
membranes of the remaining fetus, severe hemorrhage,
and maternal infections or diseases. Monochorionicity
is not a contraindication. Antibiotic therapy is routinely
administered in cases of asynchronous delivery [6].
Our case was not complicated by signs of infection.
Our management consisted of antibiotic therapy after
the first delivery, and a repeated course of antibiotics

when elevated white blood cell and C-reactive protein
levels were documented in blood tests.

The use of prophylactic cerclage is the most controver-
sial issues among the recommended procedures [7,8,20-
22]. For some authors, it is a routine procedure, while
for others it is recommended only if the etiology of the
spontaneous delivery is cervical insufficiency [7,8,20].
Some studies report that cerclage leads to a longer
delivery interval [14,23] however, cerclage is also
considered to increase the risk of infection and mem-
brane rupture in twin pregnancies [6,16], and is there-
fore contraindicated in such pregnancies to prevent
preterm birth [24]. Reinhard et al. placed cerclage in
all cases of delayed-interval delivery and observed a
shorter delay compared to Arabin and van Eyck who
did not employ cerclage. Reinhard et al. did not report
the occurrence of infection in their patients [25]. In our
case, a cervical cerclage was performed, and no intra-
uterine infection was detected.

Tocolysis was an integral part of the management in
most documented reports. This is mainly because pa-
tients presented with some form of contractions.
Routine tocolysis is however debatable. Suppression
of premature contractions can be achieved with toco-
Iytics such as b-mimetics, magnesium sulfate, oxyto-
cin-receptors inhibitors or nonsteroidal anti-inflamma-
tory drugs. Tocolysis may be used precautionary after
the first twin's birth, or only later during uterine con-
tractions, but never in the presence of a well-estab-
lished chorioamnionitis [26].

Steroid use in delayed-interval delivery is universally
practiced because of the risk of preterm delivery of the
remaining fetus. Some believe that the delivery of the
subsequent fetus should be delayed till 28-32 weeks
[1,2,27-29]. Another study concluded that continuation
beyond 32 weeks is not necessary [30]. However, one
study delayed delivery till 36 weeks [5]. The author
believes that the timing of delivery should be guided
by the neonatal performance of the institution’s new-
born unit and the perceived risk of infection. For the
delivery of twin 2, labor was usually spontaneous,
with vaginal delivery in 76% of cases [6,31]. The
indications for labor induction or cesarean section are
not specific to this situation, mainly abnormal fetal
heart rate tracings, symptoms or signs of infection,
DIC, preeclampsia.

In our patient, gestation contractions started at 29.6
gestational weeks; membranes of the second twin
ruptured spontaneously, and the baby was delivered
vaginally. The interval between the delivery of the first
and the second fetus was 54 days. No maternal morbi-
dity occurred before or after delivery.

There are several unresolved issues in clinical practice,
in addition to the original decision to attempt delayed
second twin delivery: how to manage the placenta,
how to prevent infection, whether to use tocolysis,
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whether to perform cerclage, the place of outpatient
management, and when to induce the delivery of twin 2.
Modern management procedures, including tocolytics,
corticosteroids, antibiotics and cervical cerclage appear
to be important in the overall success of treatment in a
retained twin. Although both tocolytics and cerclage
appear to prolong the mean delivery interval, no sta-
tistically significant difference has been found [32].
There are no clear indications for the use of prophy-
lactic cervical cerclage and it does not appear to
improve the survival of the second twin. The use of
antibiotics is widely practiced, but only after isolation
of a specific pathogen in cervicovaginal secretions.
Vaginal examinations should be avoided; however, the
length and dilatation of the cervix should be monitored
ultrasonographically. Monitoring should be carried out
and limited to a weekly full blood count, prothrombin
time and fibrin degradation product (FDP). Even a
large placental mass can remain in the uterus and
produce no demonstrable clinical symptoms [30,32].
Delayed 2nd-twin delivery raises several ethical
issues. Pre-viable delivery of the first twin is a dra-
matic and often unpredictable event. The perspective
of successful delayed delivery can only be estimated
after 24 hours, but the initial decision must be made on
an emergency basis regarding whether to expedite
delivery of the second twin or attempt expectant mana-
gement. Furthermore, there is a conflict of interest
between the potential benefits for the fetus and the
potential risk for the mother. This type of conflict of
interest is similar to the one more commonly adder-
ssed in cases of preterm premature rupture of mem-
branes before 24 weeks. Thus, couples should receive
complete information as early as possible, at the begi-
nning of labor or PROM. They should be informed
that the most likely outcome in case of delivery of
twin 1 will be the rapid delivery of twin 2, even in case
of expectant management. Parents should also be
advised that delayed-interval deliveries carry a risk of
maternal complications such as infections and hemo-
rrhage [33].

Conclusion

In conclusion, delayed-interval delivery is a useful and
possible therapeutic option for managing the remaining
fetus, enabling the improvement of neonatal survival
and decreasing morbidity. In carefully selected twin
pregnancies, the survival of the second-born twin may
be improved with delayed-interval delivery, particu-
larly if the first twin was born at or after 22-24 weeks.
Selecting optimal candidates for delayed-interval deli-
very is fundamental, and parents should always be
counseled about the potential risks and benefits of the
procedure. Management protocols in the studies vary,
making it difficult to propose a uniform strategy for
delayed-interval delivery. Further research in this field

is needed to generate standardized management guide-
lines for the deferred delivery. In the case reported
herein, prophylactic antibiotics enabled the delivery of
the second fetus at 29 weeks, corresponding to 54 days
of latency. This case supports the benefit of prolonging
the pregnancy of the second twin.

Large multicenter studies should be performed invest-
tigating the best management strategy as well as the
neonatal and maternal morbidity.

Conflict of interests: None declared.
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Abstract

The amniotic fluid (AF) is the fluid that surrounds the
fetus in the amniotic cavity during intrauterine deve-
lopment, and is fundamental for proper fetal develop-
ment and growth in a nonrestricted, sterile, and ther-
mally controlled environment.

Oligohydramnios is defined as a decreased amniotic
fluid volume (AFV) for gestational age. The volume of
amniotic fluid changes over gestation, increasing li-
nearly until 34 to 36 weeks of gestation, at which point
the AFV levels off (approximately 400 mL) and
remains constant until term.

Sonographically, oligohydramnios is diagnosed when
the maximum vertical pocket of liquor is <2 cm or the
amniotic fluid index is <5 cm (less than 5 percentile).
Isolated oligohydramnios refers to the presence of oli-
gohydramnios in an otherwise uncomplicated pregnan-
cy, without evidence of fetal structural or chromo-
somal abnormalities, fetal growth restriction, or infec-
tion, and in the absence of maternal hypertensive di-
sorders or renal disease.

Keywords: oligohydramnios, preterm birth, preterm
rupture of membranes

Ancrpakr

AMHHOHCKaTa TEIHOCT € TEYHOCTA KOJjaIlTo TO OIKPY-
KyBa (eTycoT 3a BpeMe Ha MHTPAyTEPUHUOT Pa3Boj U
urpa rojiemMa yiora 3a HpaBWJICH pacT M Pa3Boj Ha
TUTOJOT.

ONuroxuapaMHAOH ce Je(UHUpa KaKO HaMajeHa KO-
JMYHHA Ha OKONYIUIOAOBAa TEYHOCT 3a TecTalucKara
BO3pacT. BodyMeHOT Ha aMHHOHCKaTa TEYHOCT e Me-
HyBa BO TEK Ha recTalnjara, co JHHEapHO 3roJeMyBa-
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e 10 34-36r.H. 1 OCTaHyBa KOHCTaHTHA [0 parame.
CoHorpahCcky OJHTOXUAPAMHHUOH C€ JIHjarHOCTHIMPA
KOra MaKCHMAJIHHOT BEPTHKAJICH CIOOOMEH [ieb e <2Cm
WJIM HHOEKCOT Ha amHuoHCKa TeurocT (AFI) <5cm.
WzonmmpannuTte OMUTOXHAPAMHUOHN YKa)KyBaaT Ha Ha-
MaJieHa KOJIMYMHA Ha aMHHOHCKa TEYHOCT BO HEKOM-
IUIMIpaHa OpeMeHocT 6e3 J10Ka3 3a (eTaJHu CTPyK-
TYPHH WIA XPOMO30OMCKH aOHOPMAJHOCTH, PECTPUK-
II1ja BO pacToT WM HMH(EKUHja, Kako U OTCYCTBO Ha
OoyecTH Ha MajKkaTa-XHUIlepTEeH3Mja M peHaIHa OoJecT.

Kiyunu 360poBHU: OJUIOXHIPaMHHUOH, NPEABPEMEHO
NOpOJyBame, MpeIBpeMeHa pynTypa Ha MeMOpaHu

Introduction

The amniotic fluid is the fluid that surrounds the fetus
in the amniotic cavity during intrauterine development,
and is fundamental for proper fetal development and
growth in a nonrestricted, sterile, and thermally con-
trolled environment.

The amniotic fluid volume is the sum of fluid flowing
into and out of the amniotic space. It is the result of a
complex interaction of fetal, placental and maternal
factors, and appears to be conserved and maintained in
a dynamic equilibrium. The volume of amniotic fluid
changes over gestation, increasing linearly until 34 to
36 weeks of gestation, at which point the AFV levels
off (approximately 400 mL) and remains constant until
term [1].

Oligohydramnios is a condition characterized by
decreased amniotic fluid volume for gestational age,
often arising from maternal, fetal, or placental compli-
cations. Sonographically, oligohydramnios is diagno-
sed when the maximum vertical pocket of liquor is <2
cm or the amniotic fluid index is <5 cm (less than 5
percentile) [2,3]. This condition can be associated with
poor fetal outcomes, including impaired lung develop-
ment, growth restriction, and an increased risk of labor
complications. Causes may include premature rupture
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of membranes, placental insufficiency, and fetal renal
abnormalities.

Oligohydramnios has traditionally been considered to
be a sign of potential adverse perinatal outcome, as
well as a possible indicator of placental insufficiency
and fetal compromise. Thus, the identification of oli-
gohydramnios usually mandates close fetal surveillan-
ce. Furthermore, the diagnosis of oligohydramnios at
term is often considered an indication for induction of
labor, even in otherwise uncomplicated pregnancies.
During the late second or third trimester, a reduction in
AFV may also cause umbilical cord compression, re-
sulting in fetal heart rate decelerations and operative
deliveries. Oligohydramnios presents several other
challenges: ultrasound visualization is impaired due to
lack of contrast and limited fetal mobility, and amnio-
centesis, when indicated, may be very difficult to perform.
Isolated oligohydramnios refers to the presence of
oligohydramnios in an otherwise uncomplicated preg-
nancy without evidence of fetal structural or chromo-
somal abnormalities, fetal growth restriction, or infec-
tion, and in the absence of maternal hypertensive
disorders or renal disease.

Case report

A 35-year-old primigravida at 32 weeks of gestation
presented with oligohydramnios. The pregnancy was
well controlled. Prenatal genetic test revealed low risk.
The first and second trimester screenings showed
normal results. Microbiological samples were negative
as well as OGTT.

Valsalva maneuver was negative, vaginal pH -4. Ultra-
sonographic examination revealed fetus with positive
heart activity, pelvic presentation, fetal biometry in
correlation with gestational age, reduced amniotic fluid
(AFI-5 cm, LVP-2,4cm) (Figure 1) normal function of
placenta, dopler of umbilical artery normal range of
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Fig. 1. Ultrasound evaluation of amniotic fluid on admission to
hospital - LVP-2,4cm

Fig 2. Dopler of umbilical artery -— normal range

values for gestational age (Figure 2). Laboratory fin-
dings: WBC-11.6 x10M9/L, RBC-3.86 x 10"12/L,
HGB-116 g/L, CRP-2.6 mg/L.The patient was
hospitably treated with rehydration therapy, corticoste-
roid therapy for fetal lung maturation, antibiotic and
thromboprophylactic therapy [4].
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Fig. 4. Amniotic fluid index within normal range — AFI-14cm
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At the time of hospitalization, ultrasound examinations
revealed an increase in amniotic fluid index. The
patient was discharged after 7 days with AFI - 14 cm
(Figures 3 and 4), fetal biometry corresponding to
gestational age (Figure 3), dopler parameter of
fetoplacental unit — normal range (Figure 5).

GAK - Skopje

Fig. 5. Dopler of fetoplacental circulation witin normal range

By the time of giving birth, the fetus was ambulatory
monitored every 5 days, by non-stress test [5] and
ultrasonographical evaluation [6]. After two weeks of
monitoring, the patient was admitted to the hospital at
34 weeks of gestation because of the premature rup-
ture of membranes. She gave birth via cesarean section
to a live female baby, with 2750 g/34 cm and Apgar
score of 8/9.

Discussion

This case underscores the significance of a proactive
and individualized approach in managing isolated
oligohydramnios during the third trimester. The su-
ccessful increase in AFI following targeted intervene-
tions demonstrates that isolated oligohydramnios, while
a condition of concern, can be effectively managed
with prompt and appropriate care.

A multidisciplinary approach, including continuous fe-
tal monitoring and timely medical interventions, played a
pivotal role in safeguarding both maternal and fetal
health. Diagnostic tests, including the Valsalva maneuver
and vaginal pH assessments, were crucial in ruling out
premature rupture of membranes and infections, allo-
wing for better management of the condition.

The eventual decision for cesarean delivery, necessity-
ated by fetal presentation and ongoing evaluations,
highlights the importance of flexibility and readiness
to adapt management strategies in response to evol-
ving clinical circumstances.

Conclusion

In summary, isolated oligohydramnios in the third tri-
mester of pregnancy requires vigilant monitoring and
tailored management strategies to optimize outcomes
for both mother and child. This case illustrates that with
an evidence-based and proactive approach, positive
results are achievable, even when complications arise.
The successful delivery of a healthy infant reinforces
the need for continued research and development of
best practices regarding oligohydramnios management. It
serves as a testimony to the importance of a collabo-
rative and informed healthcare team, dedicated to na-
vigating the complexities of obstetric care. Ongoing
education and support for healthcare providers are
essential to ensure the best possible care for pregnant
individuals facing similar challenges in the future.

Conflict of interests: None declared.
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Case report

MANAGEMENT OF POLYTRAUMA (DILEMMAS IN COMPLEX POLYTRAUMA) — CASE
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Abstract

Polytrauma, a patient’s condition with multiple injuries
that involves multiple organs or systems, is the leading
cause of mortality in young adults. Trauma-related
injuries are a major public health concern due to their
associated morbidity, high disability, mortality, and
socioeconomic consequences. This case report explo-
res the clinical dilemmas encountered in the manage-
ment of a complex polytrauma patient resulting from a
fall from height. We report the case of a 60-year old
man, presented with multiple injuries, including
traumatic hemorrhagic shock, bilateral pneumothorax,
bilateral haemothorax, serial bilateral fractures of the
ribs, sternal fracture, compressive fracture of lumbar
vertebra at 11 level, fracture of processes transversus
of vertebrae Th9,11, L1, 3, 5, fracture of the right
pubic bone, multiple fractures of the sacral body,
fracture of the right acetabulum and acetabular
protrusion, multiple open fractures of the left tibia,
fibula fractures, fracture of the right patella, and
multiple fractures of the right tibia.This case
underscores the challenges faced by trauma teams in
balancing aggressive intervention with the potential
for adverse outcomes. It highlights the importance of a
multidisciplinary ~ approach, involving  trauma
surgeons, thoracic surgeons, plastic and reconstructive
surgeons and intensive care specialists to navigate the
intricacies of polytrauma care. Ultimately, this case
emphasizes the necessity of individualized treatment
plans that address both immediate survival and long-
term functional recovery.

Keywords: polytrauma, management, dilemmas,
multidisciplinary

Ancrpakr

[Monutpayma mpeTcraByBa cocToj0a MpH Koja MarueH-
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TOT MMa TIOBpeZia Ha TIOBEKE OPTaHU U CUCTEMH, I My €
3arposeH >kuBoTOT. OBHE TOBpeau ce NpodiieM 3a jaB-
HOTO 37paBje TMOpaard BHUCOKATa CTAllka Ha ITOTIpede-
HOCT, CMpPT ¥ COIMOEKOHOMCKHTE Tocaeauty. OBoj mpH-
Ka3 Ha ClIy4yaj 'l MPUKaXyBa KIMHUYKUTE JUIEMH CO
KOU Ce cpekaBaMe BO MEHAUMEHTOT Ha KOMILICKCEH
MOJIUTPAayMaTH4eH TMAIMEeHT NpH Maj ox BuchHA. 60-
TOMIIEH MaXK, CO TIOBeke TOBPENH, BKIYIyBajKu Tpa-
YMAaTCKH XEMOparuyeH IIOK, OWiiaTepaieH MHEBMOTO-
pakc, OrratepaieH XeMOTOpakc, ceprcka OuiiaTepaitna
(dpakTypa Ha pebpa, (pakTypa Ha TpajHaTa KOCKa,
KOMIIpecuBHa (¢pakTypa Ha JgymbaneH mnpuuieH 11
HUBO, (pakTypa Ha MPIUICHCKUTE TMONPEYHH MIPOLOIT-
xkeror Th9,11,1.1,3,5, ppaktypa Ha gecHata cpaMHa
KOCKa, MOBEKEeKpaTHH (PpakTypH Ha CaKpalHO TeJo,
(pakTypa Ha JIECHUOT areradyayM W areradynapHa
WCTIIaKHYBame, TIOBEKEKPATHH OTBOPEHU (DpakTypu Ha
jeBaTa THOHja, ¢pakTypu Ha (ulbyna, ¢pakTypa Ha
JICCHATa TIaTelia U MOBeKkekpaTHH (PaKkTypH Ha JecHa-
ta THOWja. OBOj CiIydYaj TM HarllacyBa MpPEAU3BUIIUTE
CO KOH C€ COOYyBaaT THMOBHTE 3a TpaymMa BO OaslaHCH-
pameTo Ha arpecHBHATa WHTEPBEHIMja CO IMOTCHIIH-
JaJoT 3a HEeTaTUBHH HCXOIW. Ja HariacyBa Ba)KHOCTa
Ha MYATHIUCHIUIDIMHAPHUOT TIPHCTAIl, KOj BKIyYyBa
TpaymMa XUpYp3H, TOpaKajaeH XUPYPr, INIACTUYEH U pe-
KOHCTPYKTHBEH XUPYPT U CHEUHjaINCT 32 MHTCH3MBHA
HeTa 3a Jia ce IBIDKUTE HU3 CIIOKEHOCTa Ha Herara 3a
nonutpayma. Ha kpajor Ha Kpaumrara, Ciy4ajoT ja
WIyCcTpHpa morpedara o HHINBUIYAIN3UPAHH TUTAHO-
BH 3a JIEKyBamke¢ KOU TO 3eMaaT NPEIBHI M MOMEHT-
HOTO TPSKUBYBAEkE U JOJATOPOYHOTO (PYHKIIMOHATHO
3aKpEMHYBabE.

Kiryunn 300poBu: noiaurpayma, MEHalIMEHT, IUJIEMH,
MYJITHIUCIUIUIMHAPEH

Introduction

Polytrauma, involving injury to multiple organ or
systems, poses tremendous challenges in emergency
management and long-term recovery. In many cases,
patients die at the scene. Patients who manage to reach



110

Management of polytrauma

hospital alive have a good chance of surviving the
traumatic event [1]. Immediate and early trauma deaths
are determined by severe primary brain injuries, or
significant blood loss (hemorrhagic shock) after blunt,
or penetrating trauma. Direct or indirect mechanical
forces induce organ and soft tissue injuries, or frac-
tures. This case report explores the clinical dilemmas
encountered in the management of a complex poly-
trauma patient resulting from a fall from height (para-
gliding) (Figure 1).

Case report

We report the case of a 60-year-old man, presented
with multiple injuries resulting from a fall from height,
including traumatic hemorrhagic shock, bilateral pneu-
mothorax (Figure 2), bilateral hemothorax (right 38
mm, left 22 mm), serial bilateral rib fractures (right 3,
4,5,6,8, and left 6, 7, 8, 9, 11, 12). sternal fracture,
compressive fracture of the lumbar vertebra at 11 level,
fracture of processes styloid of vertebrae Th9, 11, L1,
3, 5, fracture of the right pubic bone (Figure 5), mul-
tiple fractures of the sacral body, fracture of the right
acetabulum and acetabular protrusion (Figure 5), mul-
tiple open left tibia fractures (Figure 4), fibula fractu-
res, fracture of the right patella, and multiple right tibia
fractures (Figure 3). The initial assessment revealed a
significant hemodynamic instability, prompting imme-
diate resuscitation, hemodynamic stabilization in in-
tensive care unit and prioritization of life-threatening
injuries. The complexities in decision-making involve
which surgical intervention should be initially
performed versus opting for conservative mana-
gement, along with addressing the potential compli-
cations from multiple surgeries. The serial bilateral
fracture of ribs and sternal fracture resulted with pneu-
mothorax and hemothorax. Bilateral video-assisted
thoracoscopic surgery (VATS) was performed, no ac-
tive bleeding was detected and bilateral drainage was
initially performed. The open multiple fracture of the
right tibia and fibula with contaminated open wound in
anterior-medial part was complexities in decision-

making regarding the type and the position of the
external fixator. Surgical stabilization with modular
external AO fixation on the lateral side and drainage
with VAC dressing was performed. The VAC dressing
was performed on 2 days and the wound was closing
step by step. One week after the accident, the patient
underwent a surgery of the right knee, osteosynthesis
of the right tibia with blocking screw and spongioplas-
ty-ceraform with Nano gel. (CORTEX SCREW SELF
TAPING 45MM, L=28MM PURE TITCORTEX
SCREW 4.5/36MM. PURE TIT-SYNERGYCORTEX
SCREW 4.5/34MM. PURE TIT-SYNERGYCORTEX
SCREW 4.5/70MM. PURE TIT-SYNERGYCORTEX
SCREW SELF TAPING 4.5MM, L=24MM-PURE
TITCORTEX SCREW SELF TAPING 4.5MM,
L=28MM PURE TITCORTEX SCREW SELF TAPING
4.5MM, L=30MM PURE TITCORTEX SCREW SELF
TAPING 4.5MM, L=42MM-PURE TITLOCK. SCREW
TAPING 5MM, L=75MM-PURE TITLOCK. SCREW
TAPING 5MM, L=70MM-PURE TITLCP-PLT 4.5/5.0
LEFT 7H, L=180MMLOCK. SCREW TAPING 5MM,
L=75MM-PURE TITCORTEX SCREW SELF TAPING
45MM, L=30MM PURE TITCORTEX SCREW
4.5/38MM PURE TIT-SYNERGY).

Fig. 1. Picture taken right after the injury '

Fig. 2. X-rays on the day of injury, after VATS, and control X-ray
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Fig. 5. X-rays, CT scan - pelvis on the day of injury
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Discussion

The objectives of the primary survey are to identify
and treat immediately life-threatening conditions, using
the ABCDE approach for each patient. Airway assess-
ment and management are the first priorities in the
ATLS protocol. It should be cleared or secured before
proceeding with the rest of the ABCDE assessment [1-
3]. An appropriate verbal response from the patient
indicates a patent airway with adequate oxygen deli-
very to the lungs, and cerebral perfusion pressure to
supply blood to the brain. Simple maneuvers, inclu-
ding chin lift/jaw thrust, may assist airway patency. If
there is evidence of neurological deficit, neck pain, or
history of head injury or high-speed impact, then a
cervical spine injury should be assumed. In patients
who have had their cervical spine immobilized prehos-
pital, this should be maintained until ruling out the
injury. In patients who are apneic or who have a Glas-
gow coma scale (GCS) less than 8, the airway should
be secured, most commonly with orotracheal intuba-
tion. Induction of general anesthesia using a rapid
sequence induction (RSI) may be useful in patients
requiring airway support. Breathing and air entry are
then assessed by auscultating breath sounds and obser-
ving chest movement. Several serious chest injuries,
like hemothorax or pneumothorax, can be identified by
this physical exam only. Other injuries may need fur-
ther assessment or imaging.

All clothing should be removed, and the patient’s
respiratory rate, work of breathing, tracheal position,
and chest symmetry should be noted. The chest and
axillae should be examined for abrasions, bruising,
open wounds, and evidence of trauma. Auscultation
and percussion of the chest will indicate the symmetry
of ventilation and resonance. If a tension pneumo-
thorax is suspected, needle decompression should be
employed by inserting a wide-bore needle into the
second intercostal space in the midclavicular line on
the affected side. If a tension pneumothorax is suspect-
ted, treatment should not be delayed while awaiting for
radiological confirmation. Hemothorax and pneumo-
thorax both warrant the insertion of a wide-bore tho-
racostomy tube. Pulse oximetry will indicate arterial
oxygenation, but supplemental oxygen may mask
hypoventilation. Ultrasound of the chest may suggest
the location of air pockets in the chest indicative of
pneumothoraxes.

Bleeding is a common and potentially severe con-
sequence of polytrauma [4,5]. The most likely cause of
shock in trauma patients is a hypovolemic shock due
to bleeding. Clinical signs of hypovolemic shock in-
clude tachycardia, prolonged capillary refill, cool peri-
pheries, a drop in pulse pressure, increased respiratory
rate, and a drop in conscious level. In some patients, a
decrease in systolic pressure may not become apparent
until they have lost up to 30% of their blood volume.

The clinical presentation of hypovolemic shock follows
the four classes of shock (Class I, 11, 111, and 1V).

In patients presenting with hemorrhagic shock, access
to the vascular system (usually venous access) must be
obtained, and appropriate volume replacement should
be initiated. Following intravenous access, blood should
be drawn for cross-matching, along with the necessary
blood tests. Patients should be connected to continuous
ECG monitoring, non-invasive blood pressure monito-
ring set to an appropriate interval, so that response to
resuscitation is measurable. If the patient has had a sig-
nificant blood loss, non-invasive blood pressure measu-
rement may not be recordable, in which case palpation
of central pulses can help identify if there is any car-
diac output. Volume resuscitation usually starts with a
bolus of crystalloid fluids. If the patient does not res-
pond adequately to this initial fluid replacement, or if
the patient has sustained major injuries, then blood
transfusion should be urgently considered [5,6]. Evi-
dence suggests that a ratio of 1:1:1 for packed red
cells, fresh frozen plasma, and platelets may provide
the greatest survival advantage. Pharmacological adjuncts
such as tranexamic acid should merit consideration in
trauma patients. Tranexamic acid inhibits both plasmi-
nogen and plasmin, thus acting as an antifibrinolytic
and reducing clot breakdown. Administration of 1 g
bolus within three hours of injury followed by a fur-
ther 1 g over the following eight hours is a commonly
observed regime.

Control the source of bleeding is essential. Efforts of
identifying the bleeding source should be concomitant
with the volume resuscitation. External bleeding sour-
ces are usually easier to identify and control. Scalp la-
ceration and open long bone fractures are common
causes of eternal fractures. Internal bleeding sources
are more challenging to identify and control. The tho-
rax, abdomen, or pelvis may all be sources of bleeding
that the clinician cannot immediately see. Appropriate
examination and imaging, such as chest x-ray and fo-
cused assessment with sonography (FAST), will assist
in the diagnosis of hemorrhage [7]. The clinical pelvic
stability assessment may be performed once; further
attempts may dislodge clot from an active bleeding point.
A pelvic splint can be used to tamponade bleeding due
to pelvic fractures. Definite treatment by an orthopedic
surgeon should follow. Severe uncontrolled hemorrha-
ge can drive the lethal triad in trauma patients of hypo-
thermia, coagulopathy, and acidosis.

External hemorrhage control requires pressure on the
bleeding source. Alternatively, proximal limb tourniquets
are an option in uncontrolled bleeding. Tourniquets are
designed to occlude arterial flow to a limb through
compression and should be employed to control blood
loss when methods such as compression, elevation,
and topical hemostats have failed. They should only
be used by practitioners trained in their proper use.
They are usually applied 10 cm proximal to the injury,
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directly on top of the skin and not over a joint. They
should be used for a maximum of two hours to reduce
the risk of ischemic damage to the limb. A proper and
complete neurological function assessment is an essen-
tial component in the evaluation of polytrauma pa-
tients [8-10]. A normal initial exam is critical to docu-
ment, so any consequent deterioration can be identified
and properly managed. The assessment of neurological
function includes central and peripheral deficits or in-
juries. Glasgow coma scale, pupils status/reaction, and
the peripheral neurologic exam are parts of the assess-
ment. In patients suspected of neurological injury, it is
crucial that patients are not subjected to uncontrolled
movement, and should be immobilized on a spinal
board with appropriate cervical spine precautions.
Spinal surgeons should be involved early in the case of
suspected spinal injuries.
An open fracture, also called a compound fracture, is a
fracture in which there is an open wound or break in
the skin near the site of the broken bone. Most often,
this wound is caused by a fragment of bone breaking
through the skin at the moment of the injury.
An open fracture requires different treatment than a
closed fracture, in which there is no open wound. Once
the skin is broken, bacteria from dirt and other
contaminants can enter the wound and cause infection.
For this reason, early treatment of an open fracture
focuses on preventing infection at the site of the injury.
The wound, tissues, and bone must be cleaned out in a
surgical procedure as soon as possible. The fractured
bone is also usually stabilized with a surgical proce-
dure to allow the wound to heal. The severity of an
open fracture depends on several factors, including:

- The size and number of the fracture fragments,

- The damage to surrounding soft tissues (mus-

cles, tendons, etc.),
- The location of the wound and whether the soft
tissues in the area have good blood supply.

Open fractures pose an immediate risk of infection. In
general, the greater the damage to the bone and soft
tissues, the higher the risk of infection.
A bone infection can be difficult to treat. The patient
may require long-term antibiotics and multiple surgical
procedures. In extreme cases, where the infection can-
not be cured and the patient's life is threatened, am-
putation may even be necessary. For this reason,
preventing infection is the focus of an early treatment
[10]. Almost all open fractures are treated with sur-
gery. It is important to undergo surgery as soon as
possible to allow the open wound to be cleaned,
helping to prevent infection.
These are the first steps in controlling the risk for
infection. During debridement, your doctor will remo-
ve all foreign and contaminated material, as well as
damaged tissue, from the wound. If the wound is
small, your doctor may need to create a larger incision
to access all affected areas of bone and soft tissue.

The wound will then be irrigated, or washed with fluid.
Once the wound has been cleaned, your doctor will
evaluate the fracture and stabilize the bones. Open
fractures are treated with either internal or external
fixation.

If your wound and broken bones are not yet ready for a
permanent implant, your doctor may apply external
fixation to your injured limb. Most severe open frac-
tures are first stabilized with external fixation. In this
operation, the doctor inserts metal screws or pins
through the skin into the bone above and below the
fracture site. The pins and screws project out (stick
out) of the skin where they are attached to metal or
carbon fiber bars.

The external fixator has the advantage of stabilizing
the broken bone while your doctor cares for the wound.
In some cases, the wound may need further debri-
dement or skin and tissue grafting to cover the injured
bone. In most cases, an external fixator is kept in place
only until it is safe to perform internal fixation. Some-
times, however, an external fixator is used to stabilize
the bones until healing is complete. It is then removed
in a subsequent (later) procedure when the fracture is
healed.

Conclusion

This case underscores the challenges faced by trauma
teams in balancing aggressive intervention with the
potential for adverse outcomes. It highlights the im-
portance of a multidisciplinary approach, incorpora-
ting trauma surgeons, thoracic surgeons, plastic and
reconstructive surgeons and intensive care specialists
to navigate the intricacies of polytrauma care. Ultima-
tely, the case illustrates the necessity of individualized
treatment plans that consider both immediate survival
and long-term functional recovery.
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Abstract

Primary hyperparathyroidism is a condition characteri-
zed by excessive production of parathyroid hormone,
often caused by an adenoma or hyperplasia of the
parathyroid gland. One of the rare presentations of
primary hyperparathyroidism is the development of an
ectopic parathyroid adenoma, which can be challen-
ging to diagnose and localize. Hypertension is observed
seen in many cases of primary hyperparathyroidism
(PHPT), although the exact mechanism is yet unclear.
This paper aims to provide a comprehensive review of
the current understanding of primary hyperparathy-
roidism, with a focus on the presentation of ectopic
adenomas and the relationship between primary hyper-
parathyroidism and resistant hypertension. While most
parathyroid adenomas are located in the normal ana-
tomical position of the parathyroid glands, a small
percentage (approximately 2-5%) can occur in ectopic
locations, such as the thyroid gland, carotid sheath, or
mediastinum. The atypical location of ectopic parathy-
roid adenomas can make them more difficult to iden-
tify and remove surgically, which can be difficult diag-
nostic challenge. The prevalence of primary hyperpa-
rathyroidism has been estimated to be around 0.1-0.4%
in the general population, with a higher incidence in
postmenopausal women.

The imaging tests consist mainly of an initial 99mTc-
sestamibi SPECT/CT. Sensitivity and specificity of
sestamibi scans are between 73%-80%, respectively.
Clinical sensitivity is increased to 96% when sestamibi
scans are combined with ultrasound.

Keywords:  hypercalcemia, hyperparathyroidism,
hypertension, ectopic parathyroid adenoma
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AlcTpakT

[IpuMapHHOT XHITepIapaTHpOUaN3aM € COCToj0a Koja
ce KapakTepH3HWpa CO MPEKyMEpHO IPOU3BOACTBO Ha
NapaTUPOUJICH XOPMOH, Y€CTO aCOLHUPAHO CO AJCHOM
WIHN XHIepIUIa3ija Ha TmapaTuponaHara xiesna. Exqna
oIl peTkuTe MaHH(eCcTauy Ha IPUMapeH XuIepIapa-
TUPOUIM3aM € EKTOIIMYCH aJeHOM Ha MapaTHPOUIHATA
JkKIe31a, Koj Moxke Jja Oujie MpeInu3BHK J1a ce AMjarHOC-
TUIUpA W JIOKAJIU3Upa. XHUIEPTeH3Uja ¢ 3abelexaHa
BO MHOT'Y CJIyYad Ha MPUMapeH XHUIeprapaTHpOUIu-
3am (PHPT), nako TOYHHOT MEXaHU3aM C¢ YIITe € He-
jacen. OBoj Tpyn uMma 3a 1en aa ooe3benu ceordareH
npenieal Ha MPUMAapHUOT XHIIEPHapaTHpOUIN3aM, CO
(doKyc Ha mpe3eHTalujaTa Ha EKTOMHYHH aJCHOMH U
KOpernamyjara moMery IpUMapHHOT XHUIIepIIapaTupOnIi-
3aM W pe3WCTeHTHaTa XuIepTeHsuja. [loBekero mapa-
TUPOUIHH AJICHOMH aHATOMCKH JIOKATM3UPAHU HA Ma-
paTtopupouaHaTa xJe3a,Man npoueHt (2-5%) ce Jo-
KaJM3UpaHO Ha THPOHIHATA >KJIe3[a, KapOTHAHATa
OOBUBKA MM MEAHjaCTUHYMOT. ATUIMYHATA JIOKALlKja
HAa EKTOMHYHHUTE MapaTHPOUIHHU aJCHOMH MOXE Ja IO
OTE)XHE HHBHOTO HACHTH(UKYBAamE M OTCTPAHYBAaIbC
XHPYPLUIKH, IITO MOXE J1a OMe TeKOK HjarHOCTHYKU
npenu3Buk. [IpeBaneHiiata Ha IPUMAPEH XHUIIEpIIapa-
TUpoHIM3aM ¢ mpoueHera Ha okomy 0,1-0,4% kaj om-
miTara momysandja, co MOBUCOKA MHIMICHIA Kaj jKe-
HHUTE BO MOCTMEHOMAy3a. Busyenusupauku meron 3a
JMjarHo3a Ha TapaTHPOUAHUTE ajaeHoMu ¢ 99mTc-
sestamibi SPECT/CT. CensuruBHOCTa U Creru(ud-
HOCTa Ha CKeHupamara co 99mTc-sestamibi SPECT/CT.
ce nomery 73%-80%, coongBetno. Knuanukara ceHsu-
THBHOCT ce 3rosiemyBa Ha 96% kora 99mTc-sestamibi
SPECT/CT ce KOMOMHHMpA CO YIITPACOHOTPad)CKH MperIe].

Koay4ynu 360poBu: xunepkaniemuja,
XHIEPIapaTuPONAN3aM, XUNEPTEH3H]ja, EKTONMNYEH
HapaTHPOUIEH aJCHOM
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Hypertension in primary hyperparathyroidism

Introduction

Primary hyperparathyroidism leads to increased levels
of parathyroid hormone (PTH), which can alter cal-
cium metabolism. Elevated calcium levels are asso-
ciated with an increased risk of cardiovascular diseases
by promotion of calcification and impairment of
endothelial cell function. Hypertension is a common
comorbidity associated with primary hyperparathy-
roidism, with studies suggesting that 40% of patients
with primary hyperparathyroidism have hypertension
[1]. Effective management of PHPT requires a multi-
disciplinary approach that includes comprehensive
treatment of both hypertension and hypercalcemia, and
surgical removal of parathyroid adenoma. Recognizing
this association is vital for timely diagnosis and mana-
gement, which may help to mitigate cardiovascular
complications in patients with PHPT [2]. While para-
thyroidectomy remains to be primary treatment, it is
important not to overlook the role of medications, such
as bisphosphonates, cinacalcet and vitamin D, during
the preoperative period [3].

Case Report

A 55-year-old female presented to the University Clinic
for Cardiology with a hypertensive crisis; the blood
pressure was measured at 250/160 mmHg, and the pa-
tient had a poor response to antihypertensive medica-
tions. She underwent echocardiography and carotid
artery ultrasonography, both of which were unremar-
kable. Then, the patient was referred to the University
Clinic for Nephrology. Renal ultrasound depicted a
calculus in the right kidney. Blood test results revealed
increased total and ionized calcium levels, as well as a
low phosphate level along with increased PTH levels,
findings consistent with a diagnosis of PHPT. There-
fore, the patient was referred to our clinic.

Table 1. Initial laboratory results of the patient

Laboratory Patient’s Reference range
findings results
Inorganic phosphate 0.62 0.8 — 1.4 mmol/L
Calcium 3.2 2.1-2.6 mmol/L
lonized calcium 1.85 1.12 -1.31 mmol/L
PTH 301 10-69 pg/ml

A thyroid ultrasound revealed no significant findings.
An ECG indicated left ventricular hypertrophy. DEXA
scan confirmed high-grade osteoporosis in the spine
and in the femur neck on both sides. The patient's anti-
hypertensive regimen included calcium channel blo-
ckers (nifedipine 40 mg), angiotensin Il receptor anta-
gonists (valsartan 320 mg), mineralocorticoid receptor
antagonists (spironolactone 25mg), and a loop diuretic
(furosemide 40 mg).

In order to alleviate hypercalcemia, we administered 4
mg of zoledronic acid intravenously. Consequently,
the ionized calcium level returned to normal, and PTH
levels increased further. Following that, blood pressure
control occurred. However, the duration of the effect
was short, and severe hypertension ensued several
days later when hypercalcemia reappeared.

Table 2. Laboratory results after administration of
zoledronic acid

Laboratory Patient’s Reference range
findings results
Inorganic phosphate 0.35 0.8 — 1.4 mmol/L
Calcium 2.56 2.1-2.6 mmol/L
lonized calcium 1.28 1.12 -1.31 mmol/L
PTH 1034 10-69 pg/ml

A parathyroid scan using 99mTc-MIBI with SPECT/
CT revealed hyperfunctional parathyroid tissue ectopi-
cally located in the retrosternal region. While waiting
for surgical treatment, cinacalcet was initiated, with
favorable outcomes in reducing calcium levels and
controlling blood pressure.

Table 3. Laboratory results under treatment with

cinacalcet
Laboratory Patient’s Reference
findings results range
lonized calcium 1.38 1.12-1.31
mmol/L
PTH 454 10-69 pg/ml
Discussion

Due to high blood pressure, worsened by hypercalce-
mia, the patient was treated with four antihypertensive
medications, such as calcium channel blockers (nife-
dipine 40 mg), angiotensin Il receptor blockers (val-
sartan 320 mg), a mineralocorticoid receptor antagonist
(spironolactone 25 mg), and a loop diuretic (furose-
mide 40 mg). Intravenous zoledronic acid is the choice
of treatment for severe hypercalcemia. However, as
seen in our case, under extreme circumstances, its
effects may be temporary. Consequently, therapy with
cinacalcet 60 mg twice daily was initiated, resulting in
significant improvement in calcium levels and patient's
blood pressure control as well.

We also provided vitamin D supplementation. Vitamin
D supplementation is important in terms of preventing
postoperative hypocalcemia in the setting of “hungry
bone disease”. The patient underwent a CT scan of the
neck and chest to determine the precise location of the
parathyroid adenoma. Subsequently, the adenoma was
excised via transsternal thoracotomy. Pathohistological
analysis indicated the presence of oxyphilic adenomas.
Following surgery, the patient was treated with 1500
mg of calcium carbonate and 2000 IE of vitamin D,
and the patient’s calcium and PTH levels returned to
the reference range. Primary hyperparathyroidism is a
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challenging diagnosis given that one of the symptoms,
hypertension, is often treated at primary care and many
neglect ordering further tests to investigate the true
cause. With the given symptoms and laboratory results,
an ectopic adenoma takes time to diagnose given the
unusual location and the limited resources available in
small countries. Conservative treatment may ease sym-
ptoms and make little improvements in the patient’s
daily life, but ultimately surgery is the mainstay treat-
ment along with lifelong supplementation.

Conclusion

Based on the patient’s history and laboratory investiga-
tions, elevated total and ionized calcium, and abnor-
mally high levels of PTH, accompanied by low inorga-
nic phosphates, a diagnosis of PHPT was made. Fur-
ther investigations with SPECT/CT revealed an ectopi-
cally located parathyroid adenoma in the mediastinum.
Primary hyperparathyroidism is a condition characteri-
zed by the overproduction of PTH, mostly due to a
parathyroid, adenoma although it may also arise from
ectopic parathyroid adenoma [9]. The prevalence of
asymptomatic hypercalcemic patients is significant
[8]. Treatment of hypertension in the setting of PHPT
can be quite challenging and complicated in cases of
ectopic parathyroid adenoma. Bisphosphonates are an
effective treatment for hypercalcemia; however, their
efficacy may be temporary in cases of severe PHPT.
The combination of bisphosphonates, cinacalcet, has
proven to be an effective treatment for hypercalcemia
[4-7]. We recommend a level of consideration for hy-
percalcemia to be maintained in patients presenting
with refractory hypertension or hypertensive crises.
Treatment should not be overlooked but surgery

should not be delayed if the improvements we want
are not achieved.
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Case report
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Abstract

Osteogenesis imperfecta (Ol) is a group of rare inheri-
ted disorders of connective tissue, characterized by
excessive bone fragility. It results from mutations in
the COL1A1 and COL1A2 genes, which encode the
alpha 1 and alpha 2 chains of type | collagen, respect-
tively. Severe Ol is perinatally lethal, while mild Ol
can sometimes be unrecognized until adulthood.
Severe or lethal forms of Ol can typically be identified
through antenatal ultrasound and confirmed using ad-
vanced imaging techniques and genetic testing. A com-
bination of imaging modalities, including ultrasound,
computed tomography (CT), and magnetic resonance
imaging (MRI), allows for accurate detection of Ol
and can also aid in predicting lethality before birth.
Furthermore, prenatal genetic testing-whether nonin-
vasive or invasive-can definitively confirm the diagno-
sis, providing crucial information for early medical in-
tervention and parental counseling. We present a case
of non-inherited osteogenesis imperfecta caused by a
de novo mutation (c. 1094G>T, p.(Gly365Val)) in the
COL1AL1 gene, diagnosed prenatally in the early second
trimester. Early detection of skeletal dysplasia using
ultrasound, followed by confirmation with genetic
testing, allowed for a timely diagnosis and appropriate
counseling.

Keywords: Osteogenesis imperfecta, skeletal dysplasia,
fetal ultrasound, de novo mutation, prenatal diagnosis

Ancrpakr

Ocrteorenesnc nmnepdekra (OI) mpercraByBa rpyma
Ha PETKU HACJIEAHU HapyllyBamba Ha CBP3HOTO TKUBO,
KOU Ce KapaKTepH3HpaaT co IPEeKyMepHa KPIIUBOCT
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Ha Kockute. OBa HapylIlyBamke HaCTaHyBa Kako pe3yii-
taT Ha myTtanuu Bo reaute COL1A1 u COL1A2, xou
™ Koaupaar anda 1 u anda 2 cHHIMpy Ha KoyareH tam .
Temkure ¢popmu Ha Ol ce nepuHaTaIHO CMPTOHOCHHU,
Joneka nobmarute GopMu MOXKe Ja OCTaHaT Hempe-
MMO3HAEHH C¢ JI0 3peliaTa BO3pacT. TeIIKUTe WIH CMPTO-
HocHU opmu Ha Ol HajuecTo MOXKaT &1a ce JCTeKTH-
paaT IpeKy aHTeHaTaJleH YJITpPas3ByK U Jia ce IMOTBpAAT
CO HaNpETHHU TEXHUKH Ha CHUMAme U TeHETCKO TeCTHU-
pame. KoMOuHanujaTa Ha pa3IMYHA METOIU 32 CHH-
Mame, KaKko IITO Ce YNITPa3BYK, KOMIIjyTepCKa TOMO-
rpaduja (CT) u mar"erHa pezonanma (MRI), oBo3mo-
KyBa Ipenu3Ha aereknuja Ha Ol u Moxe Ja TOMOTHE
Jla ce NMPEABUAM JIETAJIMTETOT Ipes nopoayBame. Jlo-
HOJIHUTEITHO, NPEHATATHOTO TeHETCKO TeCTUpame-Ou-
JO Ja € HEWHBA3WBHO WM WHBAa3WBHO-MOXE Je(hUHU-
THUBHO Jla ja TOTBPAM IMjarHO3aTa, OBO3MOXKYBajKu
HaBpEeMEHa MEIUIIMHCKA WUHTEPBEHINja U COBETYBAE
Ha pomurenuTe. [IpeTcraByBame cirydaj Ha HEHACIEH-
Ha OCTCOTCHE3WC MMITep(eKTa, Mpenu3BHKaHa on de
novo mytarwja (c.1094G>T, p.(Gly365Val)) Bo COL1A1
TeHOT, Koja Oellle JTUjarHOCTHUIIMPaHa MPEHATATHO BO
paHHOT BTOp TpuMecTap. Panara merexmmja co yarpa-
3BYYEH Iperiiell, MpocjeaeHa Co MOTBP/a MPeKy TeHeT-
CKO TECTHpame, OBO3MOXKM HaBpeMeHa JWjarHo3a W
COOJIBETHO COBETYBAmbE.

Kiayuan 3060opoBu: OcteoreHesnc wuMmmnepgexTa,
CKeJIeTHA NHWCIUIa3hja, eTaleH yaTpasByk, de novo
MyTaluja, IpeHaTantHa J1jarHo3a

Introduction

Osteogenesis imperfecta (Ol) is a group of rare genetic
disorders primarily affecting connective tissue and
characterized by fragile bones prone to fractures [1,2].
Ol is commonly caused by mutations in the COL1A1
and COL1A2 genes, which encode the alpha 1 and alpha
2 chains of type | collagen [3]. Over 1,500 mutations
have been identified in these genes [4]. Rear autosomal
recessive and additional X-linked mutations have been
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found in other genes, such as LEPRE1, CRTAP, and
PPIB [5,6].

The incidence of Ol is approximately 1 in 20,000 live
births, with manifestations observed across all racial
and ethnic groups [1]. While Ol is typically inherited
in an autosomal dominant manner, autosomal recessive
forms have also been documented [6,7]. The clinical
classification of Ol, as proposed by Sillence et al. [8],
divides the disorder into four types: Type I: Mild Ol,
Type Il Perinatal lethal OI, Type Ill: Progressive
deforming Ol, Type IV: Moderately severe Ol. This
classification is based on specific phenotype although
within the same genetic mutations, different phenotype
may be seen.

With an increase in the discovery of the number of
gene mutations responsible for causing Ol, the classi-
fication of Ol subtypes has expanded up to Ol type
XX to date [9]. The International Nomenclature Group
of Constitutional Disorders of the Skelton (INCDS)
divides the disorder into five groups. This classifica-
tion adds Ol type V to the Sillence classification, which
is characterized by calcification of the interosseus mem-
brane and is phenotypically distinct from the other four
types [10].

The timing of the diagnosis depends on the severity,
and it can be done prenatally, after birth, in childhood
or in adulthood [6].

Common features of Ol include short stature, multiple
fractures, often occurring in utero or during the peri-
natal period, demineralization of the bones, blue scle-
ra, otosclerosis with hearing loss, a high arched palate,
joint hyperlaxity, dentinogenesis imperfecta (defective
dentition), scoliosis, and growth retardation [6]. Wormian
bones may also be observed on skull X-ray. Importan-
tly, cognitive development is typically unaffected [11].
Due to the complexity and large variety of these di-
seases, accurate prenatal diagnosis of skeletal dyspla-
sias remains a challenge, with only approximately 65%
of cases being accurately diagnosed by conventional
2D US [12]. Prenatal diagnosis of Ol is usually achieved
in second trimester during the second trimester anoma-
ly scan [13]. Given the advances in ultrasound techno-
logy, if the ultrasound exam is performed by a skilled
sonographer, bone abnormalities and skeletal dyspla-
sias can be detected in late first and early second tri-
mester [13].

Prenatal diagnosis is primarily achieved through ultra-
sound examination and invasive genetic testing [14,15].
The first ultrasound marker that raises suspicion of Ol
is a shortened femur [16]. Other ultrasound features are
long bone shortening, no posterior acoustic shadowing
from the long bones, fractures of the long bones and
ribs and bowing of the long bones [17].

The aim of this case report is to present an early
prenatal diagnosis of Ol with de novo mutation in the
COL1A1 gene.

Methods

The fetal ultrasound imaging was performed using a 5
MHz transabdominal transducer from \oluson E10
ultrasonography device.

Case Report

We present the case of a 38-year-old patient, gravida
two, parity one. She was referred to our Clinic at 14+6
weeks of gestation for a fetal morphological
ultrasound exam. The first trimester anomaly scan was
negative; however, the combined biochemical

screening test showed a high risk for Down syndrome
(1:234). Obstetric history revealed one healthy live-
born baby via C-section 7 years earlier. There was
negative family history. Past medical history included
hypothyroidism, managed with Euthyrox.

Fig. 2. Curved humerus

The first obstetric ultrasound exam at our Clinic re-
vealed a single fetus with positive heart activity. The
fetus had shortened bones in both lower and upper ex-
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tremities. The lengths of the humerus and femur were
<1% percentile for the referred gestational age. The
femoral bones were extremely short and curved. The

lower extremities were flexed, without extension
movements. The spine looked normal., and the skull

Fig. 5. Small fetal chest

Fig. 6 and 7. Fetus with short and curved extremities

had a normal appearance. Both placenta and amniotic
fluid were within normal limits. These ultrasound fin-
dings were consistent with the differential diagnosis of
skeletal dysplasias and possible osteogenesis imperfecta.

Amniocentesis was performed at 16 weeks of gesta-
tion. Genetic testing of the amniotic fluid revealed the
presence of the pathogenic COL1Al mutation (c.
1094G>T, p. (Gly365Val)) in a heterozygous state in
the fetus. Further genetic analysis of the maternal and
paternal genomes did not reveal the presence of this
variant, confirming the mutation was de novo

occurrence in the fetus. This genotype was consistent
with a diagnosis of osteogenesis imperfecta.




Mirakovska Koteva M. et al.

121

The second ultrasound exam at 17+4 weeks of gesta-
tion showed a short, curved femur, and a short humerus
that was also curved with fractures by this time. A
small chest and easily compressible calvaria were also
observed. The femur-to-abdominal circumference ratio
was 0.13. This ratio is below the threshold of 0.16, which
is shown to be associated with lethal skeletal dyspla-
sias [18].

Given the severity of the condition and the prognosis
for the fetus, the pregnancy was terminated with me-
dical abortion at 17+6 weeks of gestation. The phenol-
type of the fetus correlated with the prenatal ultra-
sound findings.

Discussion

This case represents a rare occurrence of a non-
inherited, de novo mutation in the COL1A1 gene causing
osteogenesis imperfecta. While Ol is most commonly
inherited in an autosomal dominant pattern, the pre-
sence of a de novo mutation in this case underscores
the genetic complexity and variability of this disorder.
Prenatal diagnosis played a crucial role in this case,
enabling early detection and providing the parents with
critical information to make informed decisions regar-
ding the pregnancy. Early detection of skeletal dyspla-
sia using ultrasound, followed by confirmation with
genetic testing, allowed for a timely diagnosis and
appropriate counseling.

Diagnostic modalities, including ultrasound (US) and
molecular testing, are crucial for the prenatal diagnosis
of Ol. The diagnostic approach depends on the presence
or absence of a family history. In known familial cases,
genetic counseling and inheritance pattern analysis
(autosomal dominant or recessive) guide expectant
couples. Without a family history, clinicians typically
suspect fetal Ol during second-trimester US based on
decreased femoral length.

Prenatal diagnosis of osteogenesis imperfecta can be
achieved by ultrasound examination, computed tomo-
graphy (CT) and magnetic resonance imaging (MRI),
genetic testing-noninvasive (NIPT test) or invasive
(amniocentesis).

Ultrasound (US) is a standard antenatal procedure, ty-
pically performed at least twice-once in the first tri-
mester of pregnancy and second dating around 20
weeks to detect congenital anomalies. Since fetal ske-
letal development begins at eight weeks, with second-
dary ossification centers visible by 20 weeks, second-
trimester screening is ideal for diagnosing Ol and other
skeletal dysplasias. Femoral length (FL) is the most re-
liable indicator of skeletal dysplasia, and fetuses with
FL below the fifth percentile or two standard de-
viations below the mean should undergo further
evaluation by fetal medicine specialists.

Prenatal or neonatal lethality is one of the most
significant concerns at the time of US diagnosis.

Because Ol is a rare condition, the criteria for lethality
are usually examined in conjunction with other ske-
letal dysplasias. Several case series have demonstrated
that an FL (femur length) to AC (abdominal circum-
ference) ratio could predict the fetal outcome (18). The
ratio of FL to AC <0.16 is a predictor of lethal skeletal
dysplasia [18-20]. Ramus et al. demonstrated that 92%
of fetuses with FL/AC ratio <0.16 had lethal skeletal
dysplasia and none of the cases with FL/AC ratio
>0.16 had lethal form of skeletal dysplasia [19]. In our
case, the FL/AC ratio was 0.13, which strongly indica-
ted that the fetus had a lethal form of skeletal dysplasia.
Definitive diagnosis is made by amniocentesis or non-
invasive genetic testing (NIPT). Non-invasive prenatal
testing (NIPT) analyzes circulating cell-free fetal DNA
(cffDNA) in maternal blood for genetic testing [21].
Since 2011, it has become widely available for ane-
uploidy screening and is now a common prenatal diag-
nostic tool. Non-invasive prenatal diagnosis (NIPD)
for single-gene disorders is also advancing, though at a
slower pace due to technical challenges and a smaller
market share [22,23].

Once imaging suggests a prenatal diagnosis of Ol,
laboratory investigations and genetic counseling are
recommended [24]. In cases of lethal Ol, termination
of pregnancy may be considered, though legal and
cultural restrictions affect access in many regions. If
termination is not an option, discussions on postnatal
resuscitation become crucial. These decisions are often
ethically and emotionally challenging for families.
Counseling plays a key role in presenting options,
discussing risks and benefits, and ensuring parents
receive balanced information while respecting their
reproductive autonomy. However, some studies suggest
that counseling can feel directive due to staff attitudes.
Research indicates that shared decision-making reduces
decisional conflict and regret in parents facing similar
diagnoses [25].

Although de novo mutations in Ol are rare, this case
emphasizes the importance of prenatal genetic screening,
particularly in high-risk pregnancies or in those with a
history of genetic disorders. Moreover, the ability to
identify Ol early in utero provides an opportunity for
parents to consider all potential outcomes and make
decisions that are in line with their preferences and
understanding of the condition. Early detection of ske-
letal dysplasia using ultrasound, followed by confir-
mation with genetic testing, allows for a timely diag-
nosis and appropriate counseling.

Conclusion

This case represents a rare instance of a hon-inherited,
de novo mutation causing osteogenesis imperfecta,
diagnosed prenatally. Prenatal ultrasound plays a cru-
cial role in detecting fetal skeletal abnormalities and
assessing the possible outcome given that even within
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the same genetic mutations, different phenotype may
be seen. In this case, early detection allowed for infor-
med decision-making, illustrating the importance of
prenatal diagnosis in managing complex genetic con-
ditions such as osteogenesis imperfecta.

Conflict of interests: None declared.
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YIHATCTBO 3A ITPUJABA HA TPY] O COPABOTHUIIUTE HA MMII

"Makenoncku Menuuuncku Ilpernien" (MMII) e crpyuno criucanne Ha MakeqOHCKOTO JIEKapCKO
JIpYIITBO, MPBEHCTBEHO HAMEHETO Ha JIEKApUTE Off OMIUTa MPAKTUKA, CIELUUjaTUCTUTE Off
OJICITHUTE MEIUIIMHCKN TUCIUIUIMHU U UCTPAXKyBayuTe BO 00jacTa Ha 0a3MYHUTE MEAUIIMHCKHU U
JIPYTH CPOAHU HAYKH.

CnucaHueTo ru UuMa cjieIHUBe pyOPMKH M KaTeropuu Ha TPYIOBH:

1. I3BopHHU TpynoBU

2. CoonuuTyBama 3a KIMHUYKU U TAOOPaTOPUCKU UCKYCTBA

3. Ilpukasu Ha ciaydau

4. On npakTuKa 3a IpaKkTUKa

5. EnykaruBHu cratuu

6. Bapua e (mucMa ox penaxiujara, ONIITECTBEHA XPOHHMKA, MPUKA3WM HA KHHUTH, W3BELITAH O]l
KOHTPECH, CUMIIO3UYMH U JIPYTH CTPy4YHH coOupu, pyOpukara ,,Bo cekaBame,, 1 1p).

W3BopHUTE TpynoBUM MMaar Oesne3d Ha HAy4yHU TPYIOBH, J10/IeKa TPYAOBUTE KaTETOPU3UPaHU BO
pyOpukuTe 2-5 umaar 6enes3u Ha cTpyqHu TpyaoBu. Bo MMII ce o6jaByBaar TpyIoBU Ha YICHOBUTE
Ha MIJIJI wim Ha 4YICHOBM HAa JPYrd CTPYYHH 3JAPYXKCHHja. ABTOpPUTE CE€ OITrOBOPHHU 3a
[OYUTYBAaKETO HA €TUYKUTE Hauela NpU METUIMHCKUTE UCTPaXKyBama, a U3HECEHUTE CTaBOBH,
W3BEICHU O] aHAJIM3aTa Ha COICTBEHUTE PE3yJTaTH, HE Ce HY)KHO M CTaBOBM Ha Pemakuujara Ha
MMII. Pepaknumjara rv WCOpaka pPaKONMMCHTE HAa CTPyYHA PEIEH3Hja; PELEH3CHTOT(UTE) W
Penaknujara ja onpenenyBaar ae(UHUTHBHATA KaTeropu3alyja Ha PaKOMUCOT Koj € mpudareH 3a
neyareme. Pemakiujara ro 3aap)KyBa MpaBOTO PAKOIMCUTE Ja TH MeYaTd CHOpell PeleH3UPAHUOT
IPUOPUTET. YIaTcTBOTO 3a copabotHuuuTe Ha MMII e Bo comacHocT co BankyBepckure npaBuia
3a U3enHaueHu Oapama 3a paKOMUCUTE KO Ce MpakaaT 10 OMOMETUITMHCKUTE CIIHCaHU]a.

TEKCT HA PAKOITMCOT

Cure pakomuicu ce HcClOpakaaT BO eNeKTpoHCKa (opMa Ha eleKTpOoHCKara ajpeca
(mld@unet.com.mk ; info@mld.mk ) ma MJIJI-MMII, co nBoeH mpopea U HajMHOTY 28 peoBH Ha
cTpaHuia. TpyaoT ce moJgHecyBa Ha aHIIIMCKH ja3uK JatuHudeH ¢oHT Times New Roman ronemuHa
12 u anicTpakT Ha MakeAOHCKH ja3uK. JIeBo, rope u 1oy Tpebda a ce 0CTaBu CI0O0AHA MapTUHA Off
HajManky 3 cM, a fecHo of 2,5 cM.. PeaHunoT O6poj Ha CTpaHUIMTE ce MUIITYBa BO AECHHOT TOPEH
aron. Pakonucor Ha TpyaoT Tpeba na e mpHUIpYKEeH CO MHCMO Ha MPBHOT aBTOp, CO M3jaBa JieKa
HCTHOT TEKCT HE € BeKe 00jaBeH WM MoJHeceH/MpudareH 3a meyareme BO JIPYro CIHUCAHUE WU
CTpy4YHA ITyOJUKaIMja U CO TIOTBPJA JIeKa PaKOIMCOT € MperieaH U 0J00pPEeH Of CHTE KOaBTOPH,
OJTHOCHO CO TIPHUJIPY’KHA JICKIapalija 3a eBeHTyaJIeH KOH(DIUKT Ha HHTEPECH CO HEKOj OJ] aBTOPHUTE.
HacioBHara crpana Tpeba J1a ©Ma: HACcJIOB HAa MAaKEJIOHCKU W aHTIMCKH, UMHUEbA U TIPE3VMMHbA Ha
ABTOPHUTE, KAKO W WHCTUTYIIMUTE HA KOW UM IPHITaKaaT, UMUbaTa Ha aBTOPHTE W HACIOBOT Ha
yCTaHOBaTa C€ IMOBP3yBaaT CO apariCKu OpOjKH; aBTOp 3a KOPECIOHJEIHja CO CUTE AeTaiu (Ted.
email); kareropuja Ha TPYIOT; KpPaTOK HACJIOB (10 65 KapakTepw 3a€IHO CO MPA3HUOT MPOCTOP);
Kako ¥ mH(pOpMalHja 3a MPHUIOHECOT 3a TPYAOT Ha CEKOj KoaBTOp (Waeja, Mu3ajH, COOMpame Ha
MOJIaTOIHM, CTAaTUCTUCTHYKA 00padOTKa, MUIyBamke Ha TpyaoT). HacimoBoT Tpeba KOHIM3HO Ja ja
u3pasu coapxkuHara Ha TpyaoT. Ce mpenopadyBa Ja ce m30erHyBa ymoTpeba Ha KpaTeHKH BO
HACIIOBOT.

W3BopHUTE TPYIOBHU U COOMILITYBamkaTa ro MMaar CiaeIHUOB (GopMalieH pelociie]]: HacIOBHA CTpaHa,
W3BAJIOK HA MaKEIOHCKH ja3HK (BOBEI, METOIH, PE3YJITATH, 3aKIY4Y0K) CO KIyYHH 300pOBH, H3BAIOK



mailto:mld@unet.com.mk
mailto:info@mld.mk

Ha MaKeIOHCKHU ja3WK CO KIy4HH 300pOBH, BOBEI, MaTepHjad U METOAM, PE3YJITaTH, AUCKycHja H
3aKJIy4OIld, JTUTEeparypa u npuiosu (tadesu, rpaguiid U CIMKK) U JISTSHIU 33 MPHIO3UTE BO eleH
dbajm.

[lpukasutre Ha ciaydam Tpeba Ja COApIKAT BOBEM, JICTAJCH IPUKAa3 HAa CIy4ajoT, JUCKyCHja CO
3aKIIY4OK M JIUTeparypa co MPUIIO3H.

M3BaloKOT Ha MaKeJOHCKH ja3uk Tpeba aa coapku HajMHOry 250 300poBM U na Ouze
CTPYKTYPHPAH CO CHTE OMTHU YMHHUTEIN U3HECEHH BO TPYJIOT: BOBEJ CO LIEJITA HA TPYIOT, METOMOT,
pe3yaTaTH (CO HyMEPHYKH MOJATOIH) ¥ 3aKJIY40IH. 3a¢THO CO M3BaI0KOT, Tpeba Jia ce 10CTaBar u
70 5 KITyYHH, UHIEKCHU 300pOBH.

M3BaioKOT HA aHIIMCKH ja3UK MOPa JIa € CO COIPIKMHA UACHTHYHA CO COIPKMHATA Ha W3BAJIOKOT HA
MaKeJIOHCKH ja3HK.

Kiyunute 300poBu Tpeba na ce Bo coracHocT co MeSH (Medical Sibject Headings) listata na Index
Medicus.

Bosenor tpeba na mpercraByBa KpaTOK M jace€H MpPHUKa3 Ha MCIUTYBAHHOT MPOOJIEM U IEIUTEe Ha
UCTPAXXKyBambETO, CO HABEIyBakhe Ha €THYKMOT KOMUTET OHOCHO MHCTUTYIIMjaTa Koja To 0J00puia
UCIHUTYBamkeTO (KIMHUYKA CTyauja Koja ce padoTu crnope] NPUHUMIUTE Ha XeJICHHILIKATa
JIeKJIapalyja 3a MalueHTUTe U HUBHUTE IIPaBa).

Metoaute Tpeba a OuaaT TOUHO HA3HAYCHM, 32 J1a CE€ OBO3MOXKU IIOBTOPYBaHkE Ha MPUKAKAHOTO
uctpaxyBame. Oco0EHO € BaXHO Ja ce INpeuu3upaar KpUTEPUYMHUTE 3a CceJeKlHja Ha
OIICEpPBUPAHUTE CIIyyau, BOBEIEHUTE MOJAM(PHUKALMUM HAa BeKke IO3HATUTE METOAU, Kako H
UACHTU(UKALMja HA YNOTPEOEHUTE JIEKOBU CIIOpEI TeHEPUYHOTO MME, JO03UTE M HAYMHOT Ha
aJIMUHUCTpAIHja.

Pe3yaTarure Tpeba na ce mpuKaxar jacHo, 10 JIOTHUEH pefociel. Pesynrature ce u3HecyBaar BO
crangapaaure Sl equHunu. Bo TekcToT Tpeba na ce Ha3HAYM ONTHMAJIHOTO MECTO KajJe ke ce
BMETHAT Ta0elnTe U WIyCTPALMHTE, 32 J1a ce N30erHe HemoTPeOHOTO MOBTOPYBAKE HA U3HECEHUTE
nojaTouy. 3Ha4ajHOCTa Ha pe3ynTaTute Tpeda aa ce 00paboTu CTaTUCTUYKH, CO JIETAJIeH OMUC Ha
YHOTpeOEHUTE CTATUCTUUKKY METOU Ha KpajoT Ha JAEJIOT METOM.

Juckycujara Tpeba na M MCTaKHE HWMIUIMKALMUTE O]l JOOMEHHWTE pPEe3yJTaTd, CIOPEICHH CO
MIOCTOJHUTE CO3HAHMja 32 MCIUTYBAaHUOT MpobsieM. 3akiaydyouuTte Tpeda 1a He Oujar MoAOiTH Of
150 360poBH.

1. MPUJIO3M Kako npuior-1oKyMeHTaI|]a Ha TPYIOBHTE TPEIOKEHH 32 MedaTerhe, MOXKE J1a Ce
nocTaBaat Jo S mpuiora (tTabenu, urypu,/cnuku - wiyctpaiuu). TabenuTe ce mocraByBaar Ha
KpajoT Ha TpyAOT Bo UCTHOT (paji. Cekoja Tabena Tpeda Ja ©Ma CBOj HACIOB M pelieH Opoj Koj ja
MOBpP3yBa CO TEKCTOT. XOPH3OHTAIHW W BEPTUKAIHHM JIMHHHM HAa Ta0elara HE ce JI03BOJICHHU;
O3HAKUTE Ha KOJOHMUTE BO Tabejara ce MUIIyBaaT CKPAaTeHO WIM CO CUMOOJ, a HUBHOTO
o0jacHyBam€ ce MUIITyBa Ha JHOTO Ha Tabenara, BO BHJI Ha JIETCH/IA.

HanycrpanuuTe ce 1ocTaByBaaT co pesieH Opoj Kako CIIMKa BO L[pHO-0ella TEXHUKA, a CeKoja CIIMKa

Tpeba J1a € mpuapysKeHa co JereHia (ommce).

MuxkpodoTtorpaduure MOXe Ja COAPKAT MOCEOHM O3HAKUM BO BHJ HA CTPEJIKH MM CHUMOOIH.

[Tokpaj ommcoT Ha ciHMKara, MOpa Jia CE€ HaBele W 3TOJIEMYBAakETO M BUJIOT Ha OOEHETO Ha

npemnaparot (ako Toa Behe He e HampaBeHO BO cekIyjara marepujan u meronu). Cure o3HAKU Ha

dbotorpaduute Mopa aa OumaT JOBOJHO TOJIEMH, 3a Jla MOXKE jaCHO J1a C€ pacro3Haar W TIo

CMalTyBamETO BO NEUATHHUIIATa, TP HUBHOTO BKITyUyBame BO NleUaTeHaTa CTPaHHIIA Ha CITUCAHHETO.

2. JUTEPATYPA



[{uTupanara guTeparypa ce MHUIIyBa Ha KpajoT Ha TPYAOT IO 3aKIYUYOIMTE, CO PEAHH OpOeBH
CIIOpEJl PENOCeAOT Ha I10jaByBamkETO HAa ITUTATOT HA TEKCTOT HAa TPYAOT CTaBEHH BO CPEIHHU
3arpaau U 6e3 mpocTop Mery HUB (ako Ce MOcCieIoBareTHN Tpeda Ja ce MOBpP3aHM CO MPTHYKA, HA
np. [3-6]. JluTeparypara ce HUTUPA HA CICIHUOB HAYMH (KPAaTEHKUTE 32 HACIIOBUTE HA CIMCAHM]aTa
Tpeba 11a ce cropen incTara npudareHu Bo Index Medicus):

a) craruja BO CrHCaHHe (Ce HaBeAyBaaT CUTE aBTOPHU, aKO T'M MMa J0 4 WM MOMAJIKy; aKo TH UMa
noBeke o1 4 ce HaBeIyBaaT MPBUTE 3 aBTOPH | ce joaana: 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) 3aeqamuku aBTop GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay
in breast cancer. Possible therapeutic implications. Cancer 1986; 58: 1756-61.

B) 0e3 aBTOp - aHOHMMHO. Breast screening: new evidence. (Editoriall Lancet 1984; i :1217-8).

') moriaBje Bo KHUra win MoHorpadwuja 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.

[TpBuUTE OTHEYATOLM HA TPYIAOBUTE UM Ce MpaKkaaT Ha aBTOPHUTE 32 KOPEKIIMja: aBTOPUTE C€ JOIHKHU
KOPUTHPAHUOT OTIIEYATOK J1a ¥ ro Bparatr Ha Penakuujara na MMII Bo pok ox 2 neHa.

VYmnara 3a ucneuared tpyn Bo cnucanuero MMII uznecysa 3.000,00 nenapu u ce yrakaar Ha
KHUPO CMETKara Ha:

Makenoncko nekapcko apymrtso 300000000211884

Komeprujanna 6aHka co 1€ Ha 103HaKa: yIulaTa 3a CTpy4deH Tpy.

Anpeca Ha Penpaknijara [lame ['pyeB Op. 3 ['pancku Sun 6ok 11, 1000 Cxkomje,

Ten: ++389 02 3162 577

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

H3BecTyBame 3a peuensenture 3a MMII

Bo cknan co npaBunHukoT Ha YKVIM pernieH3eHTHTe MITO HABPEMEHO U OATOBOPHO K€ ja oapaboTar
peuensujata ke nmoowjar 0.4 6oma kom ce coOupaaTr 3a yHAIpeIyBamke BO aKaJIEMCKUTE 3Bamba.
BbomoBuTe MoOXar nma ce go0WjaT W peTporpagHo Tpeky mobapyBame Bo MJIJI — 3162 557.
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