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Abstract (English)

Background: The COVID-19 pandemic has led to millions of documented deaths
worldwide, with diverse distribution among countries. Surprisingly, Bulgaria,
a middle-income European Union member state, ranked highest in COVID-
19 mortality. This study aims to assess whether Bulgarian cancer patients
experienced a higher relative risk (RR) of death compared to the general
Bulgarian population during the pandemic.

Materials and Methods: Data from the Bulgarian National Statistical
Institute and the Bulgarian National Cancer Registry were analyzed to estimate
monthly RR of death in cancer patients compared to the general population
before and during the first two years of the pandemic. The impact of the COVID-
19 waves and predominant SARS-CoV-2 variants on RR was evaluated on
various cancer types and age groups using a multiple linear regression approach.

Results: During the COVID-19 waves, both the general population and
cancer patients experienced a significant increase in mortality rates. Surprisingly,
the RR of death in cancer patients was lower during pandemic waves. The results
from the statistical modeling revealed a significant association between the
COVID-19 waves and reduced RR for all cancer patients. Notably, the effect was
more pronounced during waves associated with the Alpha and Delta variants.
The results also showed varying impacts of the COVID-19 waves on RR when
we analyzed subsamples of data grouped depending on the cancer type, age and
Sex.

Conclusions: Despite increased overall mortality in Bulgarian cancer patients
during the pandemic, the RR of death was lower compared to the Bulgarian
general population, indicating that protective measures were relatively effective
in this vulnerable group. This study underscores the importance of implementing
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and encouraging preventive measures, especially in cancer patients, to mitigate
the impact of future viral pandemics and reduce excess mortality.

Pestome (Bbarapckn)

Ob6ocunoeka: ITangemusita or COVID-19 noBene 10 MUJIMOHM JIOKYMEHTUPAHU
CMBPTHH CJIy9ad O CBETA C PA3JIMYHU OTHOCUTEJHH YEeCTOTH B Pa3JINIHUTE
crpanu. MsHenapaio, bbirapusi, crpaHa-djieHKa Ha EBpoIeiickust ¢bio3 ChC
CpEeIIHM JOXO/IH, Ce KJIacupa Ha IbPBO MscTo 1o cMbpTHOocT oT COVID-19. Tosa
MIpOYYBaHEe WMa 3a IIeJI J1a OIEHU JAJIU MTAIMeHTUTe ¢ paK B Bbiarapus ca nmasn
no-Bucok orsocuresies puck (OP) 3a cMbpT B cpaBHenue ¢ 06IoTo GbJIrapcko
HaceJIeHre 110 BpeMe Ha [aHIeMUsITa.

Marepuasu u mMeromu: AHajnu3upanu ca JaHHd oT HalmoHasieH crarucru-
YecKu MHCTUTYT U HalmoHa/ieH pakoB perucrbp Ha Bbjrapus, 3a Jla ce OleHu
MeceunusT OP 3a cMbpT npu narueHTn ¢ pak B CPaBHEHUE € 00IIATa MOy IaIus
[pejiu U Ipe3 I'bPBUTE JIBe MOJUHY OT MaHjaeMusTa. bere oreHeHo Bb3eiicTBI-
ero Ha BbjauTe Ha COVID-19 u npeobiraasamure Bapuantu va SARS-CoV-2
Bbpxy OP 3a pasnuynu BHIOBE paK W BH3PACTOBU TPYIH, KATO Ce HM3I0JI3BA
I10/IXOJ Ha, JIMHEWHA PEerpecusi ¢ MHOXKECTBO IPEIUKTOPH.

Pezynraru: Ilo Bpeme Ha Bhanure Ha COVID-19, kKakTO 001I0TO HACeIEHHE,
TaKa ¥ PaKOBO DOJTHUTE MAIMEHTH €A UMAJIA 3HAYUTEJHO YBEJNIEHUE HA CMbPT-
vocrra. Uzuenapamo, OP 3a cMbpT IpH TAIMEHTH C PAK € [MO-HUCHK 10 BpEMe
HA MMAHJIEMUYHU BbJIHA. Pe3yTarure OT CTATHCTUYECKOTO MOJIEIUPaHe Pa3KpU-
Xa 3Ha4YUTEeHA Bpb3Ka Mexy BbjaauTe Ha COVID-19 u nHamasienuss OP upu
BCUYKM PakKOBHU marueHTd. 1psiOBa ja ce orbesiexku, de eeKkTbT e mo-u3pa3eH
10 BpeMe Ha BbJIHU, CBbp3anu ¢ Ajnida u denra sapuanture. Pesyiararure chbino
mokazaxa pasyjmdan Bb3nelicTBus Ha BbaauTe Ha COVID-19 Bvpxy OP, kora-
TO aHAJU3UPAXMe MMOJIN3BAJIKN OT JIAHHH, TPYIUPAHU B 3aBUCAMOCT OT BHJIA HA
paka, Bb3pacTTa U IOoJA.

WsBoau: Bbupeku nopuiiieraTa 0611a CMbPTHOCT IIPU PAKOBUTE MAIMEHTH B
Bbarapust mo Bpeme Ha nanmemusita, OP 3a cMbpTHOCTTA € MO-HUCHK B CpaB-
HeHue ¢ ObJrapckaTa 00INA TOMYJIAIUs, KOETO MMOKa3Ba, Ye 3alllUTHUTE MEPKU
ca OWIM OTHOCHUTEHO e(peKTUBHU B Ta3W ysA3BUMa I'pyma. 1oBa mpoydBaHe oI~
YepTaBa 3HAYEHNETO HA MTPUJIAraHeTO U HAChPYaBAHETO HA TPEBAHTUBHU MEDKH,
0CODEHO IIPH TMAIMEHTH C PaK, 38 CMEKYaBaHe HA Bb3JEeHCTBUETO Ha O'bJIeIu Bu-
PYCHU MaHIEMUN U HAMaJsiBaHe HA CBPbXCMbPTHOCTTA.



Sophia Lazarova, Denitsa Grigorova, Dessislava
Petrova-Antonova, and for the Alzheimer’s Disease
Neuroimaging Initiative. Detection of Alzheimer’s Disease
Using Logistic Regression and Clock Drawing Errors.
Brain Sciences, 13(8), 2023

Abstract (English)

Alzheimer’s disease is an incurable disorder that accounts for up to 70% of all
dementia cases. While the prevalence of Alzheimer’s disease and other types
of dementia has increased by more than 160% in the last 30 years, the rates
of undetected cases remain critically high. The present work aims to address
the underdetection of Alzheimer’s disease by proposing four logistic regression
models that can be used as a foundation for community-based screening tools
that do not require the participation of medical professionals. Our models make
use of individual clock drawing errors as well as complementary patient data
that is highly available and easily collectible. All models were controlled for age,
education, and gender. The discriminative ability of the models was evaluated
by area under the receiver operating characteristic curve (AUC), the Hosmer-
Lemeshow test, and calibration plots were used to assess calibration. Finally,
decision curve analysis was used to quantify clinical utility. We found that among
10 possible CDT errors, only 3 were informative for the detection of Alzheimer’s
disease. Our base regression model, containing only control variables and clock
drawing errors, produced an AUC of 0.825. The other three models were built
as extensions of the base model with the step-wise addition of three groups of
complementary data, namely cognitive features (semantic fluency score), genetic
predisposition (family history of dementia), and cardiovascular features (BMI,
blood pressure). The addition of verbal fluency scores significantly improved the
AUC compared to the base model (0.91 AUC). However, further additions did
not make a notable difference in discriminatory power. All models showed good
calibration. In terms of clinical utility, the derived models scored similarly and
greatly outperformed the base model. Our results suggest that the combination
of clock symmetry and clock time errors plus verbal fluency scores may be
a suitable candidate for developing accessible screening tools for Alzheimer’s
disease. However, future work should validate our findings in larger and more
diverse datasets.

Pezome (Bbiarapcku)

Bonecrra na Anmxaiimep e meaedanmMo 3abosgBaHe, KOeTo IpeacTasiasa 10 70%
OT BCUYKU CJIyYad Ha JEeMeHIsl. Bblpekn ye pasinpocTpaHeHneTo Ha 6oJiecTTa
Ha AJsmxaiiMep M JIpyru BHJOBE JEMEHIMs ce € yBeJInmduusao ¢ nosede or 160%
pe3 nocaegauTe 30 TOAUHN, HUBATA Ha, HEPETUCTPUPAHUTE CJIy YAl OCTABAT KPH-
TnaHo Bucoku. Hacrosimara pabora mMa 3a Ies j1a oObpHE BHUMAHWE Ha He-
IOCTATBbYHOTO OTKpPUBaHe Ha OoJiecTTa Ha AJlxaiiMep, KaTo MPEIJIOKHA YETUPU
JIOTUCTUYHU PErPECUOHHM MOJIeJIa, KOUTO MOraT Ji& Ce M3II0JI3BAT KaTo OCHOBA 34
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HHCTPYMEHTH 3a CKPHUHUHT B ODIIHOCTTA, KOUTO HE U3MCKBAT YIACTUETO HA Me-
JUITHCKY CHeNuaJncTi. Halmmre Mojiein u31o/I3BaT WHIMBULyaJHUTE ITPENIKU
[IpU YepTaHe Ha YACOBHUK, KAKTO W JIOI'bJIHATETHHU JTaHHU 38, MaIlueHTH, KOUTO
ca JIECHO JOCTBIIHU U chOupaemu. BbB BcmIKu Moean Os7xa BKIIOYEHN KOHTPO-
JINPAIY [TPOMEHJIMBU 3a BB3PACT, 00pa30BaHue W MOJI. JMCKpUMUHAIIMOHHATA,
CITOCOOHOCT Ha MOJenTe Oerre OleHeHa Ipe3 IIOINITa M0/ pabOTHATA XapaKTe-
PHCTHYHA KpHBa Ha IpreMHNKa (area under the receiver operating characteristic
curve (AUC)), a Tecrbr Ha Hosmer-Lemeshow u kamubposbunu rpaduku Gsaxa
WM3II0/I3BAHN 32 OIEHKA Ha KajuOpupaneTo. 3a GUHAI aHAJIU3BT HA KPUBATA 33,
B3UMAaHe Ha PeIreHnsi Oerle M3MOJI3BAH 33 KOJIMIECTBEHO OIPEJIEsIsiHe Ha KJIM-
HUYHATA IIOJIE3HOCT. YCTAHOBUXMeE, de cpel 10 Bb3MOXKHU IDEIIKM HA TECTa C
yepTaHe HA YACOBHUK CaMoO 3 ca MHMOPMATUBHU 33 OTKPHUBaHE Ha DOJIECTTa HA
Aumixaiimep. HammmsiT 0CHOBEH perpecrnoHeH MOJIEI, C'bIIbPKAII] CAMO KOHTPOJITHU
MPOMEHJIUBU ¥ T'PEINKYU B YepraHero Ha yacoBHuk, jasa AUC or 0.825. dpyru-
Te TPU MOJeJIa Ca M3rPAJICHN KATO PA3IINPEHNs HA OCHOBHUS MOJEJI C TIOETAITHO
n06aBsiHe HA TPU TPYIH JIOIBJBAINN Ce XapaKTEePUCTUKN, & UMEHHO KOTHUTUB-
HU XapaKTePUCTUKK (OIEHKA 38 CEMAHTUYHA IIJIABHOCT IPU I'OBOD), TEHETUTHO
upeapasnosioxkenue ((baMuIHa aHAMHE3a 32 JIEMEHIUA) U ChPIEYHO-ChIOBH Xa-
pakTepucTuKy (MHIEKC Ha TeJeCHA Maca, KPbBHO Hajdarane). JlobasaneTo Ha
OTIeHKH 3a BepbaJiHa miaBHocT 3HadnTesHo nonobpu AUC B cpaBHeHUE ¢ OCHOB-
nug mozen (0.91 AUC). Ilo-nararbinaure gombidenus: obade He JOBEIOXa 10
3abesieKMMa pa3inKa B JUCKPUMUHAIIMOHHATA MOIHOCT Ha Momena. Bemdakn
MOJIeJI TI0Ka3axa j106po Kajmbpupane. [lo oTHOIIEHNE HA KIMHUYHATA, 10JI€3-
HOCT, HAJII'PAJIEHUTE MOJIE/A UMAT CXOJHHU PE3YJITATH, CDABHEHU IOMEXKIY CH,
HO 3HAYUTETHO HAJIMUHABAT ODazoBus mojes. Hammure pe3yrraTu mpeinosiarar,
9e KOMOMHAIMATA OT J[BE IPENIKHU [IPU N3YepTaBaHe Ha YaCOBHUK - PEINKa [IPU
CHUMEeTpUs U TPEIIKaA 33 BpeMe ILUIIOC Pe3yJITATH 38 BepOAJIHA TIJIABHOCT MOXKE J1a
O'bJie TOJIXOJAIIA pa3spaboTKa 3a JOCTbIHU WHCTPYMEHTH 38 CKPUHUHT 3a 06o-
Jgecrra Ha Amnnxaiimep. Bbbaemara pabora obade TpsOBa Jga MOTBHPIU HAIINTE
OTKPUTHS, AaHAJU3UPANKN [O-TOJIEMU U TI0-Pa3HOOOPAa3HU HAOOpPU OT JTaHHMU.



V. Shivarov and D. Grigorova. Dynamic trends in life
expectancy and life years lost over five decades in patients
from the SEER database with chronic myeloid leukaemia.
Br J Haematol, 198(2):e23—€25, 07 2022

Abstract (English)

This study examines the trends in life expectancy (LE) and life years lost (LYLs)
among patients with chronic myeloid leukemia (CML) over five decades using
data from the SEER database. The introduction of tyrosine kinase inhibitors
(TKIs) after 2000 significantly increased LE, from 3.2 years in the 1970s to
15.9 years in the 2010s, and reduced LYLs. Disparities were observed based
on age, sex, race, and insurance status, with younger patients and those with
inadequate insurance experiencing worse outcomes. Despite improvements, LE
for CML patients remains below that of the general population, highlighting the
need for better treatment accessibility and adherence strategies.

Pestome (Bbarapckn)

ToBa n3ciie/iBane aHAIU3UPA TEHICHIMUTE B HPOABIKUTEIHOCTTA HA YKUBOTA
(LE) u 3ary6ennre roguuu kusot (LYLs) npu manueHTH ¢ XpOHIIHA MAEIOH, THA
aekemust (CML) B npogbirkeHue Ha €T JECeTHIIETHs, U3II0JI3BAMKA JaAHHU OT
6azara nanan SEER. Bbeexknanero na tuposun-knaasan naxuobutopu (TKIs)
cien 2000 r. 3nauunTenuo yBeandasa LE — cpemno ot 3.2 rogunu npe3 70-te 10
15.9 roguuu npe3 2010-te, n namasissa LY Ls. HabmonaBanu ca pasimanst B 3a-
BUCHMOCT OT Bb3PAaCT, [OJI, paca U 3aCTPAXOBATEEH CTATYC, KATO MO-MJIAIUTE
MMaIMeHTH U Te3W C HeaJeKBAaTHA 3/PAaBHA 3aCTPAXOBKA IMOKA3BAT IIO-JIOIIHA De-
gyararu. Boiupekn nogobpenusita, LE na namuenture ¢ CML ocrasa no-uncka
OT Ta3u Ha 00IaTa MOILYJIAIHs, KOETO ITOIMepTaBa Hy K, 1aTa OT [I0-JI00bP JTI0CThIT
JI0 JIEYEHUE U CTPATErHH 3a I0J00psiBaHe Ha IPHUIIbPKAHETO K'bM TEPAIHUSITA.
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Hristo Y Ivanov, Denitsa Grigorova, Volker M Lauschke,
Branimir Velinov, Kaloyan Stoychev, Gergana Kyosovska,
and Peter Shopov. CYP2C19 and CYP2D6 genotypes and
metabolizer status distribution in a bulgarian psychiatric
cohort. J Pers Med, 12(7), July 2022

Abstract (English)

CYP2D6 and CYP2C19 are enzymes of essential significance for the
pharmacokinetics of a multitude of commonly wused antidepressants,
antipsychotics, antiemetics, B-blockers, opioids, antiestrogen, antacids, etc.
Polymorphisms in the respective genes are well established as resulting in
functional differences, which in turn can impact safety and efficacy. Importantly,
the prevalence of genetic CYP2D6 and CYP2C19 variability differs drastically
between populations. Drawing on the limited information concerning genotype
frequencies in Bulgaria, we here analyzed 742 Bulgarian psychiatric patients
predominantly diagnosed with depression and/or anxiety. Specifically, we
analyzed frequencies of CYPC19*2, *4 and *17, as well as of CYP2D6*2,
*3, *4, *5, *6, *10 and *41. In total, 571 out of 742 patients (77%) carried
at least one variant which impacts metabolizer status. Overall, 48.6% of the
studied individuals were classified as non-normal metabolizers of CYP2D6 with
most exhibiting reduced function (38.2% intermediate metabolizers and 6.6%
poor metabolizers). In contrast, for CYP2C19, the majority of non-normal
metabolizers showed increased functionality (28.9% rapid and 5.5% ultrarapid
metabolizers), while reduced activity metabolizer status accounted for 25.6%
(23.8% intermediate and 1.8% poor metabolizers). These results provide an
important resource to assess the genetically encoded functional variability of
CYP2D6 and CYP2C19 which may have significant implications for precision
medicine in Bulgarian psychiatry practice.

Pestome (Bbarapckn)

CYP2D6 u CYP2C19 ca en3umu OT ChINECTBEHO 3HAYEHUE 32 (hapMAKOKIMHETHU-
KaTa Ha MHOXKECTBO Y€CTO U3MOJI3BAHU aHTUICIIPECAHTH, AHTUIICUXOTHUIIA, AHTH-
eMeTuI, 3-6JI0KepH, OIMOUIN, AaHTUECTPOreHH, aHTUAIM M 1 Jp. ITosmmmopdus-
MU B ChOTBETHUTE M€HU Ca J00pe M3yUeHH, C YCTAHOBEHU (DYHKIIMOHAIHU PA3JId-
Ui, KOUTO MOTAT OT CBOsI CTPAHA JIa MOBJIUSIST Ha e(PUKACHOCTTa 1 6€30I1aCHOCT-
Ta. BaxHo e na ce orbesiexku, 9e reHeTUIHATa BAPUAOUIHOCT / HOJIUMOP(MHOCT HA
CYP2D6 u CYP2C19 ce pazsiimaaBa 1pacTUIHO MEXKIy momyaanunte. Bb3 ocHo-
Ba Ha orpaHmveHaTa WHMOPMAIUS OTHOCHO NeHOTUITHUTE YeCTOTH B Bbjrapus,
aHajm3upaxme 742 O6bArapCcKu MCUXUATPUYHU MAIMEHTH, [PEIUMHO JIMarHOC-
TUIUPAHU C JENPECHUs U/UJIN TPEBOXKHOCT. [10-KOHKDPETHO, HUE AHAIU3UPAXME
gecrorure na CYPC19*2, *4 u *17, kakro m na CYP2D6*2, *3, *4, *5, *6, *10 u
*41. O6m1o 571 ot 742 manuenTtn (77%) Gsixa yCTAHOBEHH KATO HOCUTEJIH Ha [IOHE
eJINH BapHaHT, KOHTO OKA3Ba BIUSHUAE BbPXY CbCTOSTHUETO HA METaboJIM3aTopa.
Karo nsuto 48.6% oT nscieasanuTe JIMIa ca KIaCH@UIMPAHU KaTO aHOPMAJ-
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Hu Merabosmmzaropu 110 CYP2D6 ¢ moBedero nposiBsiBaliy HaMaJjieHa (hyHKIUs
(38.2% mexnanu Metabosmsaropu u 6.6% GaBHU Merabosm3aTopn). 3a pasim-
Ka oT ToBa, 3a CYP2C19, mo-rosisimata 9acT OT aHOpMAaJTHUTE MeTaboIn3aTOpu
nokazsar nopuriena (yukiuuonassoct (28.9% 6bp3u u 5.5% yarpabbpsu Me-
TabOoJIM3ATOPH ), JIOKATO MeTabOJU3aTOPUTE ChC CTATYC HA HAMAJIEHA AKTHBHOCT
upencrasisasar 25.6% (23.8% mexauanu u 1.8% Gasun merabosusaropu). Te-
30 PE3YJITATH MIPEJOCTABAT BayKeH PECYPC 3a OIEHKA Ha MeHETHIHO KOJMPAHATA,
dyuknmonasHa paznoodbpasznoct Ha CYP2D6 u CYP2C19, kosito Moxke J1a nma
3HAYUTETHY TOCTIE AT 33 TPEIU3HATA MEUIMHA B ObJIrapcKaTa IMCHXUaATPUIHA,
MPAKTHUKA.



Mila Dragomirova, Albena Antonova, Slavena Stoykova,
Gergana Mihova, and Denitsa Grigorova. Myopia in
Bulgarian school children: prevalence, risk factors, and
health care coverage. BMC Ophthalmology, 22(1):248, Jun
2022

Abstract (English)

Background: The prevalence of myopia has increased in recent years, with
changes being dynamic and uneven in different regions. The purpose of this
study is to evaluate the prevalence of visual impairment caused by myopia in
Bulgarian school children, associated risk factors, and health care coverage.

Methods: A cross-sectional study among 1401 children (mean age 10.38,
standard deviation 2.70) is conducted in three locations in Bulgaria from 2016
to 2020. Refractive error is measured with an auto-refractor in the absence
of cycloplegia, the visual acuity is assessed without refractive error correction.
A paper-based preliminary questionnaire is used to collect data on previous
eye examinations, prescribed optical vision correction, regularity of wearing
corrective glasses and risk factors.

Results: Children with myopic objective refraction <-0.75 D and decimal
visual acuity <0.8 on at least one of the eyes are 236 out of 1401 or 16.85%.
The prevalence of myopia varies depending on age, geographical location, and
school profile. The rate of myopic children in age group 6-10 is 14.2% compared
to 19.9% in age group 11-15. The prevalence of myopic children in the urban
populations is 31.4% (capital) and 19.9% (medium-sized town) respectively,
and only 8.4% in the rural population. Our results show 53% increase of the
prevalence of myopia in the age group 11-15 compared to a 2009 report. The
analysis of data associated with health care coverage factors of all myopic pupils
shows that 71.6% had a previous eye examination, 43.2% have prescription for
corrective glasses, 27.5% wear their glasses regularly. Risk factors for higher odds
of myopia are gender (female), age (adolescence), and parents with impaired
vision. Residence in a small town and daily sport activities correspond to lower
odds for myopia. The screen time (time in front of the screen calculated in hours
per day) is self-reported and is not associated with increased odds of myopia
when accounted for the other risk factors.

Conclusions: The prevalence of myopia in this study is higher compared to
previous studies in Bulgaria. Additional studies would be helpful in planning
adequate prevention and vision care.

Pezsrome (Bbirapckn)

O6ocuoBka: PasnpocrpaHeHneTo Ha MHONUSITA CE yBEJIMIABA MIPE3 MOCJIEHUTE
TOJIMHH, KATO IIPOMEHUTE Ca JUHAMUYHU U HEPABHOMEDPHH B PA3/IMYHUTE PETHO-
uu. llesiTa Ha TOBa IpOyYBaHE € [1a ce OIEHN PA3IMPOCTPAHEHUETO HA 3PUTETHITE
YBPEXKIaHUS, IPUINHEHN OT K'bCOIVIEACTBO, P O'bJITAPCKUTE Jea B Y IUIUIIIHA,
BBb3PACT, CBbP3aHUTE PUCKOBH (PAKTOPU U ITOKPUTUETO HA 3/IPABHUTE I'PUXKHU.
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Metosu: [IpoBeaeno e mpoy4uBane ¢ eaHO HaOJIIOeHIE HaT OOEKTUTE BbhB Bpe-
mero cpes; 1401 nena (cpeana b3pact 10.38 r., craHmapTHO OTKIOHEHHE 2.70)
Ha, TPU MECTOIOJIOKeHns B bbirapus B mepuoma ot 2016 10 2020 r. Pedpaxmm-
OHHATA I'DEINKa Ce U3MEPBA C ABTOPEMPAKTOD IIPH JIUIICA HA [UKJIOILIET S, 3PH-
TeJIHATa OCTPOTA Ce OIEeHABa 0e3 KOpeKIus Ha pedpaKIMOHHATa TpemKa. dpe3
[IpeIBApUTEJIEH BHIIPOCHUK HA XapTHEH HOCUTEJI Ce ChbOUpAT TAHHU 33 IIPEJIHIII-
HU OYHU IIpEerJie/in, IIPeJIIINcaHa OITUYHA, KOPEKIUs Ha 3PEHNeTO, PEJIOBHOCT Ha
HOCEHe Ha KOPUTHPAIIU OYUJIa U PUCKOBU (DAKTOPH.

Pezynratu: lemara ¢ muonmuna pedpakius Ha odekra < —0.75D u mece-
TU4IHa 3puTenaHa octpora < (.8 Ha moHe exHO OT oumTe ca 236 or 1401 wam
16.85%. PasmpocTpaneHreTo Ha MEOIUATA BAPUPA B 3aBUCHMOCT OT Bb3PacTTa,
FeOFpaCbCKOTO MECTOIIOJIOZKEHNE N YINJIMIITHU A IIpO(I)I/I.H. ﬂ?{ﬂ’bT Ha JenaTa ¢ K'b-
COIJIEJICTBO BLB Bb3pacrosaTa rpyna 6-10 rogunu e 14.2% B cpasuenue ¢ 19.9%
BbB Bb3pacToBaTa rpyna 11-15 romwau. lenarta ¢ KbCOTJIEICTBO ChCTABISABAT
10 OTHOINEHHE Ha TpajoBeTe ¢boTBeTHO 31.4% (cromuna) u 19.9% (cpenHo ro-
JaaM rpax) u camo 8.4% B cesickoro Hacesenue. Hammre pesysraru mokasBaT
53% yBesmdeHue Ha PA3UPOCTPAHEHUETO HA MUOIMs BbB Bb3pPacToBaTa I'pyla
11-15 B cpaBHenue ¢ gokiaan or 2009 r. AHaau3bT Ha JaHHATE, CBbP3aHU C
dakTopuTe Ha 3PABHO MOKPUTHE HA BCUIKU YUEHUIN C K'bCOTJIEJICTBO, IOKA3-
Ba, ge 71.6% ca nmamm npemumen ouen npersen, 43.2% wMar npeanucanue 3a
kopurupammu ounsa, 27.5% nocar oumsara cu pemoBHO. PuckoBn daxropn 3a
[O-BUCOKH IIAHCOBE 33 K'bCOIVIEJCTBO Ca HOJI (2KeHa), Bb3pacT (IOHOIIECTBO) U
POJIMTENIN C yBPEIEHO 3peHne. MecToXKUBEEeHETO B MaJjIbK I'PAJI U €XKeIHEBHUTE
CIIOPTHU JEHOCTH OTTOBAPSIT HA MO-HUCKU IAHCOBE 33 K'bCOIJIENCTBO. Bpemero
npeJ; eKpata (BpeMeTo Ipejl eKpaHa, U3YMCJIEHO B 9acoBe Ha JeH) Ce OTYUTa OT
caMuTe TOTPEOUTENN U HE € CBbP3aHO C IOBUINEHNU IAHCOBE 338 MUOIINS, KOTaTO
Ce OTYUTAT JPYTUTe PUCKOBHU (HDAKTOPH.

N3Bomu: PazmpocTpanennero Ha KbCOIJVIEACTBO B TOBa IPOYUBAHE € IIO-
BHCOKO B CpaBHEHUE C IPEUIIHN IPpOyYBanus B Bbarapus. JlomrbaHuTe/H TIPO-
yuBaHUs O6uxa OWJIU MOJIE3HU [TPY IJIAHUPAHETO HA aJIeKBaTHA TPOMUIAKTUKA U
rprzKa 3a 3PEHUETO.



Hristo Y. Ivanov, Branimir Velinov, Gergana Kyosovksa,
Denitsa Grigorova, and Peter Shopov. Exploring
pharmacogenetic variation in a bulgarian psychiatric
cohort. Folia Medica, 63(3):365-371, 2021

Abstract (English)

Introduction: Pharmacogenetics in psychiatry is currently gaining momentum.
The efficiency of antipsychotic therapy is often limited by the lack of response
and the presence of side effects. Pharmacogenetic variation is probably one of
the causative factors for the observed interindividual differences in the response
to and the side effects of antipsychotics, which could be addressed and whose
negative effects could be avoided or mitigated.

Aim: The present study aimed to conduct a comprehensive analysis of the
frequency of DRD2 rs1799732, COMT rs4680, MC4R rs489693, and HTR2C
rs3813929 in Bulgarian psychiatric patients.

Materials and methods: The frequency of genotypes and the alleles of
variants DRD2 rs1799732, COMT 1rs4680, MC4R rs489693, and HTR2C
rs3813929 were studied in a cohort of 515 Bulgarian psychiatric patients using
the polymerase chain reaction (PCR) method.

Results: We found no significant difference between our cohort and the
dataset of the 1000 Genomes Project. Moreover, we found that 433 out of
515 patients carried at least one, and 191 out of 515 carried at least two
variants which, based on multiple scientific sources with consistent findings,
could potentially alter the expected response rate, time to respond and/or risk
of side effects to antipsychotic medications.

Conclusions: Considering the consistent data about the frequency of these
pharmacogenetic variants, testing these genetic variants may prove useful
in clinical practice. Further studies regarding the clinical interpretation and
frequency distribution in larger cohorts and different populations are warranted.

Pezsrome (Bbirapcku)

Bubeenenne: PapMmakoreHeTukara B ICUXHATPUATA HAMUPA BCe IIOBEYeE IIPUIIOXKe-
Hue B MOMeHTa. EeKTHBHOCTTA Ha aHTUIICUXOTHIHATA Tepalus 9ecTO € orpa-
HUYEHa OT JINIICATa HA KJIMHUYEH OTTOBOP U HAJIMYMETO Ha CTPAHUYIHU e(DEeKTH.
DapMaKOreHeTUIHUTE BAPUAIINN BEPOSTHO Ca €/IHA OT MPUINHATE 33 HADIIOma-
BaHUTE PA3JINYIUs MEXKy WHIUBUJIATE B OTTOBOPA U CTPAHUYHUTE €(PEKTH OT
AHTUIICUXOTHUIINTE, KOUTO MOraT Ja ObJaT ajpecupaHd U YUUTO OTPUIATETHU
edekTn MoraT jJa ObaaT u30erHaTu UJId CMEKYEeHH.

Ien: Hacrosiimoro mpoydBaHe mMa 3a IeJl Jla U3BBPINNA IAJIOCTEH AaHAJII3
na gecrorara Ha DRD2 rs1799732, COMT rs4680, MC4R rs489693 u HTR2C
rs3813929 npu ObJATAPCKU IICUXUATPUIHU TAITUEHTH.

Marepunasu u meronu: HecToTuTe HA T€HOTUIINTE U AJIEJIATE HA BADUAHTUTE
DRD2 rs1799732, COMT rs4680, MC4R 1rs489693 u HTR2C rs3813929 B rpyma
or 515 ObJrapcKy MCUXUATPUYHU HAIMEHTH OsIXa M3CJIeIBaHU Upe3 MeTOoJa Ha
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TOJINMEPA3Ha, BEPUKHA PEAKITUSI.

Pesynratu: He orkpuxme 3HaUnMa pas3jinka MexK]ly HAIlaTa KOXOPTa U Ha-
6opa ot ganau ot mpoekTa 1000 remoma. OcBen ToBa oTKpuxme, ye 433 ot 515
MAIUEHTU ca HOCUTEJIM Ha TToHe euH, a 191 ot 515 ca HocuTe M HA TIOHE JIBA, Ba-
puanTa, KOUTO, Bb3 OCHOBA HAa MHOXKECTBO HAYTHU U3TOUHUIM C KOHCUCTEHTHU
M3BOJIN, UMAT TMOTEHIINAJIA 13 U3MEHAT OYaKBAHATA I€CTOTA HA KIMHUYIHA edeK-
TUBHOCT, BPEMETO 38 KJIMHUYEH OTTOBODP M /UM PUCKA OT CTPAHUIHU eheKTH Ha
AHTUIICUXOTUIHU JIEKAPCTBA.

Sakmovuenust: Vmaiiky mpeaBu g KOHCUCTEHTHUTE JAHHNA 38 9€CTOTATa, Ha, Te-
31 papMaKOTeHETUIHN BapUaHTH, TECTBAHETO MM MOXKE JIa C€ OKaXKe IOJIE3HO
B KJIMHUYHATA MPaKTuKa. HeoOXomuMmu ca JOIMbJIHATETHN IPOYIBAHUST OTHOC-
HO KJ/JIMHUYHaATa I/IHTepIIpeTaLLI/IH n pa.3Hpe)1€J'[eHI/IeTO Ha 9YeCTOTUTE B IIO-T'OJIEMUN
KOXOPTHU W Pa3JIMIHU MTOILYJIAIIAN.
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Miroslava Ivanova, Lilko Dospatliev, Denitsa Grigorova,
and Penko Papazov. Evaluation of the Human Health
Risk of Wild Edible Mushrooms Consumption from Batak
Mountain, Bulgaria. Iranian Journal of Public Health,
49(8):1573-1575, Jul. 2020

Abstract (English)

This study evaluates the human health risks associated with consuming wild
edible mushrooms from Batak Mountain, Bulgaria. The concentrations of heavy
metals (Pb, Cd, Ni, Cr, Mn, Co, Cu, and Zn) in nine mushroom species
were analyzed, and the health risk index (HRI) was calculated. Samples were
collected in 2014 and 2018, and statistical analysis was performed using R
3.4.4. Results indicated that for children aged 1-3 years, HRI values exceeded
the safety threshold of 1 for Amanita caesarea, Cantharellus aurora, and
C. tubaeformis, primarily due to elevated copper (Cu) and cadmium (Cd)
levels. Principal Component Analysis (PCA) demonstrated distinct metal
accumulation patterns among species, with two primary groups identified.
Hierarchical clustering further revealed similarities in element accumulation
among different mushrooms. While Cd levels remained below EU regulatory
limits, consumption of certain species by young children may pose health risks.

Pezsrome (Bbirapcku)

Tosa u3cJie/iBaHe OIEHSIBA PUCKOBETE 3a YOBEIIKOTO 3J[PABEe, CBbP3aHU C KOH-
cyMalysTa Ha JUBU sIMBH b0 0T Baramkara njanuna, Bojarapus. Anajim-
3upanu ca KoHneHrpanuure Ha Texkku meraiau (Pb, Cd, Ni, Cr, Mn, Co, Cu u
Zn) B JeBer Buja b U e u3dncseH 3apaBHuAT puckos unajgekce (HRI). Ilpo-
6ure ca cpbpanu npe3 2014 u 2018 r., a CTATUCTUIECKUAT AHAJIU3 € U3BBHPIIEH
¢ momorTa Ha R 3.4.4. Pesynrature moka3sat, Ue IpH Jiena Ha Bb3pacT 1-3
roguan croitHocrure Ha HRI Hagsummasar GesormacHust mpar ot 1 3a Amanita
caesarea, Cantharellus aurora u C. tubaeformis riaBHO mopajau BHCOKH HHBa
Ha Mmej (Cu) u xkaamuit (Cd). Ananusbr Ha rraBHUTE KOMIOHeHTH (principal
component analysis) paskpuBa pasjUYHU MOJEIM HA HATPYIBaHE HA MeTaJU
cpeJl BUIOBETe, KAaTO ce MAeHTH(MUIEPAT JBe OCHOBHH Ipyii. MepapxuanoTo
KJI'bCTEPUPAHE JIOIMbIHATEIHO [TOKA3Ba CXOJCTBa B HATPYIIBAHETO HA €JIEMEHTH
cpeJt pasimgauTe 6u. Boipekn e nusata Ha Cd ocraBar 1o perysiaTopHuTe
rpanuiy Ha EC, KoHCyMaIusiTa Ha ONPEIEIEHN BUJIOBE OT MAJIKU JIENa MOXKe Ja
MPEJICTABJISIBA 3/IPABEH PUCK.
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D. Grigorova. EM algorithm for maximum likelihood
estimation of correlated probit model for two longitudinal
ordinal outcomes. Ann. Sofia Univ., Fac. Math and Inf.,
104:217-232, 2017

Abstract (English)

Correlated probit models (CPMs) are widely used for modeling of ordinal
data or joint analyses of ordinal and continuous data which are common
outcomes in medical studies. When we have clustered or longitudinal data CPMs
with random effects are used to take into account the dependence between
clustered measurements. When the dimension of the random effects is large,
finding of the maximum likelihood estimates (MLEs) of the model parameters
via standard numerical approximations is computationally cumbersome or in
some cases impossible. EM algorithms for CPM for one ordinal longitudinal
variable [1] and a joint CPM for one ordinal and one continuous longitudinal
variable [2] are recently developed. ECM algorithm for ML estimation of the
parameters of a joint CPM for two longitudinal ordinal variables will be
presented. The algorithm is applied to estimation of CPM for the longitudinal
ordinal outcomes self-rated health and categorized body mass index from the
Health and Retirement Study (http://hrsonline.isr.umich.edu/, HRS). Results
from fitting the model to the data and also results from some simulation studies
will be reported.

Pestome (Bbarapckn)

Kopesmpanutre probit monesu (correlated probit model, CPM) ce uznosnssar
[IIPOKO 3a MOJeJInpane Ha KATETOPHU JaHHU C Hape10a Ha HUBATA WA ChbBMEC-
THU aHAJIM3U HA KATErOPHU JIAHHU C Hape0a Ha HUBATA U HENPEKbCHATU JAH-
HU, KOUTO Ca YeCTO CPElIaHy IIPOMEHJIMBU OT OCHOBEH UHTEPEC B MEIUIMHCKUTE
uscaensanus. Koraro nuMaMe KJI'bCTEPUPAHU/TPYIUPAHU JAHHA UJIA JAHHU OT
IIbJICOCPOYHU IIPOYIBAHUS, KOPeJUpaHuTe probit Mosenu cbe cay4aiitnn edexTn
ce M3MOJI3BAT, 32 Ja Ce B3eMe IPEJIBUJI 3aBUCHMOCTTa MEXKJIy KJIbCTepUpPAHU-
Te/rpynupanure Habmonenus. Koraro pasmepHocTTa Ha caydaiinure edbexrn
€ ToJIsiMa, HAMUPAHETO Ha OIEHKUTE Ha [apaMeTpUTe Ha MOojesa 10 MeTO/a Ha
MaKCHMAaJIHOTO [IPABJIONOA001e Ype3 CTAaHIAPTHU IUCIEHU TPUOJINKEHNS € TPO-
MaBO OT U3YUC/IUTETHA TJIEHA TOYKA WM B HAKOW CIyYad JOPU HEBBH3MOXKHO.
Hackopo ca paspadborern EM anropurmu 3a Kopenupam probit momen 3a eama
HapeJIeHa KATeropHa IIPOMEHJINBA OT JIbJIFOCPOUHE TIpOyIBaHus [1] 1 cbBMecTeH
Kopesimpan probit Mozesr 3a ejHa KaTeropHa IIPOMEHJINBA, ¢ Hape10a HAa HUBATA
U eJ[Ha HENPeK'bCHATA NPOMEHJINBA OT JIbJArocpodnn npoyusatus [2]. e 6b-
ne npeacraser ECM anropurbm 3a HaMUpaHe HA MaKCAMAJIHO ITPABIONONO0HN
OIEHKW Ha IapaMeTpPUTe Ha ChbBMECTEH KOpejupaH probit momes 3a aBe Hape-
JIEHU KATErOPHU MPOMEHJIMBHU OT JIBJITOCPOYHE IPOYYBaHUS. AJITOPUTHMBT Ce
puJjara 3a oIeHKa Ha KOopeJupaH probit Momesn 3a jBe OpJNHAJIHU ITPOMEHJIN-
BU - CAMOOIIEHKA Ha 3/[paBETO M KATEOPU3MPAH MHJEKC Ha TEJeCHA Maca OT
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3apasHo u nencnonHo npoyusane (http://hrsonline.isr.umich.edu/). Ile 6baar
JIOKJIQJIBAHU PE3YJITATUTE OT NMPUJIATAHETO HA MOJIe]Ia K'bM JIAHHUTE, KAKTO U
PE3YJITATH OT HAKOU CUMYJIAIMOHHN U3CJIE/IBAHUSL.
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D. Grigorova and R. Gueorguieva. Correlated probit
analysis of repeatedly measured ordinal and continuous
outcomes with application to the Health and Retirement
Study. Statistics in Medicine, 35(23):4202-4225, 2016.
sim.6982

Abstract (English)

The Health and Retirement Study was designed to evaluate changes in health
and labor force participation during and after the transition from working
to retirement. Every 2 years, participants provided information about their
self-rated health (SRH), body mass index (BMI), smoking status, and other
characteristics. Our goal was to assess the effects of smoking and gender on
trajectories of change in BMI and SRH over time. Joint longitudinal analysis
of outcome measures is preferable to separate analyses because it allows to
account for the correlation between the measures, to test the effects of predictors
while controlling type I error, and potentially to improve efficiency. However,
because SRH is an ordinal measure while BMI is continuous, formulating
a joint model and parameter estimation is challenging. A joint correlated
probit model allowed us to seamlessly account for the correlations between
the measures over time. Established estimating procedures for such models
are based on quasi-likelihood or numerical approximations that may be biased
or fail to converge. Therefore, we proposed a novel expectation—maximization
algorithm for parameter estimation and a Monte Carlo bootstrap approach
for standard errors approximation. Expectation—maximization algorithms have
been previously considered for combinations of binary and/or continuous
repeated measures; however, modifications were needed to handle combinations
of ordinal and continuous responses. A simulation study demonstrated that
the algorithm converged and provided approximately unbiased estimates with
sufficiently large sample sizes. In the Health and Retirement Study, male gender
and smoking were independently associated with steeper deterioration in self-
rated health and with lower average BMI.

Pesrome (Bbirapcku)

31paBHOTO U IEHCHOHHO IIPOYyYBaHE € IIpeJHa3HAYEHO Jia OIEHU IIPOMEHUTE B
3/IpaBeTo U pabOTHATA CUJIA 10 BPEME U CJIEJT IPEX0/Ia OT padoTa K'bM IIEHCHOHH-
pane. Ha Bcekr 2 TOMHN yYACTHUIIUTE PEIOCTABAT HH(pOPMAIIH 3a 3/[paBHATA,
cu camoorenka (3CO), unznekc na renecua maca (UTM), manu nymar u apyru
xapakTepuctuku. HamaTa e Gerre a oreHuM epeKTUTE OT TIOTIOHOITYIITEHETO
u 1oJia Bbpxy Tpaekropuure Ha npomsiHa B U'TM u 3CO c¢ reuenue Ha Bpeme-
10. CbBMECTHUAT aHAJIM3 Ha IIPOMEHJIUBUATE OT JbJTOCPOYHU IIPOYIBAHUS € 34
[IPEITOYNTAHE TIPeJT AaHAIN3a Ha BCSIKA, IIPOMEHJINBA IOOTIE/THO, T'hil KATO O3B0~
JIsIBA JIa ce OTYeTe KOpesIaIuara MKy XapaKTePUCTUKUATE OT OCHOBEH HHTEPEC,
Jia ce TecTBaT edeKTUTe HA MPEJIUKTOPHUTE, JIOKATO ¢ KOHTPOJIUPA T'PEIIKa OT
I'LPBU THI, U TOTEHITHAIHO Ja ce T0100pu epeKTUBHOCTTA. BbIpekn ToBa, Thit
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karo 3CO e HapejeHa KareropHa mnpoMen/usa, gokaro UTM e HenpexkbcHara,
dopMyIMpaHeTo Ha CHbBMECTEH MOJIE] U OIeHKA Ha IapaMeTPUTE € MPeu3BU-
kaTeacTBO. CbBMECTHUST KOpeJupaH probit momen Hu mos3Bosm 6e3mpobieMHO
Jla OTYETeM KOPEJIAIUUTE MEXKJy MPOMEHJUBUTE BbB BPEMETO. YCTAHOBEHUTE
MPOTIEIyPU 3a OIEHKA Ha TAaKUBA MOJIEJN Ce OCHOBABAT HA qUASi-PaBI0NoI06me
WJIU 9UCJIeHN TIPUOJIMZKEHUs, KOUTO MOXKe JIa JIAJIaT U3MECTEHHU OTIEeHKHU WJIN JIa, He
[IOCTUTHAT cXoAuMOcT. Eto 3amo uue nperarave HoB EM aropuTbM 3a OlEeHKa
na napamerpure u Monte KapJjio bootstrap meroy 3a npubJsmkeHue Ha CTaH-
JaprauTe rpemku. EM anropurmu ca 6uin pasriiexkaHd 38 KOMOWHAIIMUA OT
OGUHADHU ¥/UIM HENPEK'bCHATU IIOBTOPHU HAOJIOIEHUsT HAJ| IIPOMEHJIMBU, BbI-
peKu ToBa Osixa HEOOXOMMMHU MOIMMUKAIINN, 38 Ja e MPUI0XKAT KbM KOMOUHA~
o OT Hape,ﬂeHI/I KaTeFOpHI/I n HereK'])CHaTI/I XapaKTepI/ICTI/IKI/I. CI/IMy.Ha.L[I/IOHHO
[IpoydBaHe IoKa3a, 9e aJIlfOPUThMbBT MMa CXOJUMOCT UM NPEIOCTaBs NPUOIU3U-
TEJIHO HEM3MECTEHU OIEHKU PH JIOCTATHLUYHO I'OJIEMU pa3Mepu Ha U3BaJIKaTA.
B namauTe or 31paBHO M MEHCHOHHO MPOYYBAHE MBbXKKUSIT 1O U TIOTIOHOILY-
[IIEHETO Ca HEe3aBHCHMO CBbP3aHU C MO-PS3KO BJIOIIABAHE HA CAMOOIICHKATA HA
3/IpaBeTo u ¢ mo-Huchk cpegen NTM.
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