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ABSTRACT

Background. Older age is associated with the presence of geriatric syndromes, whose effect on the safety of direct oral anticoagulants in
atrial fibrillation patients is studied extensively. Scientific literature focuses on the prevention of major bleeding, while clinically relevant
non-major bleeding occurs much more frequently and can have a significant impact on the patient’s condition. Objective. To assess the
potential of geriatric factors for predicting the risk of clinically relevant non-major bleeding on direct oral anticoagulants in nonvalvular
atrial fibrillation patients aged 80 years and older. Methods. The article presents the results of an observational prospective cohort study that
included 367 atrial fibrillation patients aged 80 years and older on direct oral anticoagulants. The study was conducted at a multi-specialty
inpatient clinic in Moscow from January 2019 to December 2022 and reflected real clinical practice. The medical records were prospectively
analyzed for the presence of clinically relevant non-major bleeding; the observation period lasted 12 months. The patients were divided into
groups: the main group comprising patients with clinically relevant non-major bleeding (» = 195), with a median age of 84 [82; 87] years,
and the control group consisting of patients without clinically relevant non-major bleeding (» = 172), with a median age of 84 [82; 88] years.
The groups were comparable in terms of key bleeding risk factors. In order to identify geriatric risk factors, a comprehensive geriatric
assessment was performed in four main domains: physical status; mental and emotional status; functional capacity; identification of social
problems. Statistical data processing and visualization were performed in the R software environment, version 4.4.0 (R Foundation for
Statistical Computing, Vienna, Austria). Differences were considered statistically significant at p < 0.05. Results. The performed analysis
identified risk factors for clinically relevant non-major bleeding in all four domains of the comprehensive geriatric assessment: social (living
in a family, number of household members, legal marriage, and church attendance); mental and emotional (Geriatric Depression Scale); phys-
ical and functional (balance tests, Lawton IADL scale, use of assistive devices, senile asthenia as per the Age is No Barrier questionnaire,
SPRINT (Systolic Blood Pressure Intervention Trial) frailty index, p < 0.05). In the course of a multiple-factor analysis, a multiple-factor
logistic regression model was created to predict clinically relevant non-major bleeding, and a prognostic nomogram was derived to estimate
the probability of clinically relevant non-major bleeding (prognostic accuracy of 59.9%, sensitivity of 48.9%, and specificity of 72.4%). The
predictors were as follows: number of household members, Barthel ADL score, Lawton IADL score, Timed Up and Go Test, and use of any
assistive device. Conclusion. In the study, socially active, emotionally stable, mobile, and robust patients were shown to have a higher risk
of developing clinically relevant non-major bleeding events. The authors identified geriatric factors that may serve as predictors of clinically
relevant non-major bleeding on direct oral anticoagulants in atrial fibrillation patients aged over 80 years. Given the active Al implementa-
tion in clinical practice, the obtained data can be integrated into clinical decision support systems.
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AHHOTAIIMA

Beenenne. [To>xnII0i BO3pacT KOPPEIUPYET ¢ HATHYUEM I'epUaTPUIECKUX CHHAPOMOB, BKJIaJ KOTOPBIX B 0€30MaCHOCTH MPSAMBIX OPaJIbHBIX
AQHTHKOAT'YJISHTOB y MAIIMEHTOB ¢ QUOPHILISALNEH TPpeCepInii aKTUBHO H3y4aeTcs. B HayyHOMW auTepaType OCHOBHOE BHUMAHHUE YACISACT-
cs1 mpoduITakTHKE OOJBIIMX KPOBOTEUCHHIT, B TO BpeMsI KaK KJIMHUYECKH 3HAYMMBbIe HEOOJIbIINE KPOBOTEUEHH S BOSHUKAIOT 3HAYUTEIBHO
Yalle U MOTYT OKa3bIBaTh CYIECTBEHHOE BIMSIHUE HA cOCTOsIHUE OosbHOTO. Ilesib Heeiel0BaHUus — OLCHUTh BO3MOXKHOCTh I'epHaTpHye-
CKUX (aKTOPOB MPOrHO3UPOBATH PUCK PA3BUTHS KIMHUYECKH 3HAYMMBIX HEOOIBIINX KPOBOTEUCHHUH Ha GOHE MpHeMa NPsMbIX OpaJIbHBIX
AHTHKOATYJISHTOB Y MAIIMEHTOB C HEKJIaNaHHOH pubpunnsuueit npeacepanii B Bo3pacte 80 et u crapme. MeTtoasl. B pabote mpeacrasie-
HBI pe3yJIbTaThl HA0MI0AATEIFHOTO MPOCHEKTUBHOI'0 KOTOPTHOTO UCCIIEIOBaHM I, BKIII0YaBmero 367 manueHTos ot 80 et ¢ pubpuinsnneit
MIpe/ICepIVii, NOJTyYaBUIMX MPSMbIE OPaIbHBIC aHTUKOATYJISHTHI. VccnenoBaHne MPOBOANIOCH Ha 6a3e MHOTONMPO(UIBHOTO CTallMOHApa
Mockssl B iepuoz ¢ stuBaps 2019 mo nexadps 2022 rona u 0Tpakajo pealbHyI0 KIHHUYECKYIO TPakTUKY. [IpociekTHBHO MpoBeieHa OIleH-
Ka MEIMIMHCKON JOKYMEHTALMH HA HaJMYUe KIMHUYECKU 3HAYMMBIX HEOOJBIINX KPOBOTEUEHHH, Iepruos HabmoneHns — 12 mecsues.
Bt copMupoBaHBI TPYIIBI: OCHOBHAS C KIIMHMYECKH 3HAYNMMBIMH HEOOIBITNMH KpOBOTeUeHUIMH (1 = 195), MmenuaHa Bo3pacta 84 [82;
87] roga, u KOHTpoNbHAs 0€3 KIIMHIMYECKH 3HAYMMBIX HEOOIBIINX KpoBOoTeueHu (n = 172), meanana Bo3pacta — 84 [82; 88] roma. ['pym-
IIbI OBLIM CONTOCTaBHMBI IO OCHOBHBIM (haKTOpPaM pHCKa KpOBOTeUeHHit. J[is onmpenesieHus repuaTpuueckux GakTopoB pUCKa BBIOJHEHA
KOMILIEKCHAsI TepUaTpU4ecKas OLleHKa 0 YeTHIPEM OCHOBHBIM JOMEHAM: (PM3HUECKOr0 U MICHX0IMOLMOHAIBHOTO CTaTyCca, PyHKIIHOHAIb-
HBIX BO3MOJKHOCTEil M BBISBJICHHS COLUAIBHBIX MpobieM. OOpaboTKa CTaTUCTHYECKUX JAHHBIX U UX BH3yalu3alus ObUIM BBIIIOJIHEHBI
B mporpammHoO#i cpene R, Bepcus 4.4.0 (R Foundation for Statistical Computing, Bena, ABctpus). Paznuunst cuutanm cTaTUCTHYECKU
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3HaunMbIMU 1ipH p < 0,05. Pe3yabraThl. B pesynbrare ananuza OblIHM BBISIBICHBI (PAaKTOPhI PUCKA KIMHUYECKU 3HAYMMBIX HEOONBIINX
KpPOBOTEUYEHUH U3 BCEX YETHIPEX JOMEHOB KOMIIJIEKCHOH repuaTpruIecKoil OEHKU: COMATBHBIA (ITPOKMBAHUE B CEMbE, KOJINIECTBO MPO-
KUBAIOIINX B CEMbE, OUIHAIBHEINA Opak, MoceImeHNe EPKBH), ICHX0IMOIMOHAIBHEIH (TepHaTpuiecKas MIKaa Jerpeccuy), GU3nIecKuit
U QyHKIIMOHANBHBIH (TECTHI Ha paBHOBecHe, Kajia JIOyToH, MprMeHEeHHEe BCIIOMOTaTeIbHBIX CPEICTB, CTapuecKasi aCTEHHUS 110 OIPOCHUKY
«Bo3spact He momexay, naaekc xpynkoctu mo mkaine SPRINT (Systolic Blood Pressure Intervention Trial) (p < 0,05). B xone mHorogak-
TOPHOTO aHaju3a ObLIa co31aHa MHOTO(aKTOpHAs JTIOTUCTHYECKAs PerPECCHOHHASI MOJEIb IS IPOTHO3HPOBAHUS KIIMHUIECKU 3HAUUMBIX
HeOONBIINX KPOBOTEUCHNH U pa3paboTaHa MPOrHOCTUYECKAass HOMOTpaMMa, I03BOJISIONIAs OLCHUTh BEPOSTHOCTh Pa3BUTHUS KIMHUYECKH
3HAUYMMBIX HEOOIBIIUX KPOBOTEUEHHH (IIPOTHOCTHYECKAsI TOYHOCTD 59,9 %, 4yBcTBUTENBHOCTD 48,9 %, crienuduanocts 72,4 %). [Ipeaux-
TOpaMH SIBUIIMCH KOJIMYECTBO MPOXKHUBAIOIINX B ceMbe, HHeke bapren, nnnekc JloyToH, TecT « BcTaHb 1 HAU» U HCTIOIB30BaHHE JII000TO
BCIIOMOTaTEJIBFHOTO CPEACTBA. 3aK/IoueHne. B nccienoBanny ObUIO NOKA3aHO, YTO COLMAIBHO aKTHBHBIEC, SMOIIMOHAIBHO YCTONYMBEIE,
MOOHIIBHBIE U KPETIKHE MAIlMEHTHI HUMEIOT 00Jiee BBICOKUN PUCK PAa3BUTUS KIMHUYECKH 3HAYMMBIX HEOONBIINX KPOBOTEUEHNH. BoIsBIICHBI
repuarpuyeckue GpakTopsl, KOTOPHIE MOTYT SABISATHCS IPEAUKTOPAMH KIMHIYECKH 3HAYUMBIX HEOONBIINX KPOBOTEUCHUH Ha (hOHE IMpHeMa
MIPSIMBIX OPaJIbHBIX aHTHKOATYJISTHTOB Y MAIIMEHTOB ¢ pubprsiun npeacepanii crapire 80 net. C y4eToM aKTHBHOTO BHEAPSHHSI TEXHO-
JIOTHH UCKYCCTBEHHOT'O MHTEINIEKTA B KTMHUYECKYIO IPAKTHKY MOIyUSHHbIE JaHHbIE MOT'YT OBITh HHTETPUPOBAHBI B CUCTEMBI MIOAAEPKKU
BpaueOHBIX PEHICHUM.

KJIIOUEBBIE CJIOBA: kTMHUYECKH 3HAYNMOE HEOOJbIIOe KPOBOTEUCHHE, 0€30IaCHOCTD JIEKAPCTBEHHBIX CPEACTB, MIPSIMBIE OpaIbHBIE
AHTUKOATYIISIHTHI, (GUOPHILIAINS IpeACepAn, MOXHIION Bo3pacT, (GakTOphl pUCKa, FepHaTPHUSCKUE CHHAPOMEI, CTapuecKasl acTEHUS,
XPYNIKOCTh
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INTRODUCTION

Atrial fibrillation (AF) is a common condition that occurs
in 1-2% of the general population, with the number of AF
patients increasing with age, from <0.5% at ages 40-50 to
5-15% at the age of 80. The number of AF patients is ex-
pected to nearly double in the next 50 years. This pathology
is associated with a high risk of systemic thromboembolism
and ischemic stroke, which can be prevented via treatment

with direct oral anticoagulants (DOACs) [1, 2]. However,
their use may cause bleeding, especially in elderly patients
due to a number of age-related changes in the body. In par-
ticular, decreased hepatic perfusion and reduced activity of
some cytochrome P450 isoforms affect the pharmacokinetics
of DOACs, while the age-related decrease in the number of
functioning nephrons increases the elimination half-life of
these drugs. The receptor sensitivity and distribution density
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are modified, which directly affects the pharmacodynamic
properties of DOACs' [3-3].

Old age is known to be associated with the presence of geri-
atric syndromes, which include chronic pain syndrome, uri-
nary/fecal incontinence, high fall risk, cognitive impairments,
dementia, decreased mobility, frailty, etc. Frailty constitutes a
major geriatric syndrome causing a decrease in the physiolog-
ical reserves of the body.”

In the 2020 clinical guidelines of the European Society of
Cardiology (ESC) on AF diagnosis and treatment [6], the
HAS-BLED scale (hypertension, abnormal renal/liver func-
tion, stroke, bleeding history or predisposition, labile inter-
national normalized ratio, elderly (> 65 years), drugs/alcohol
concomitantly) assessed patient frailty, and risk factors for
bleeding complications included certain geriatric syndromes,
e.g., cognitive impairments or dementia and high fall risk.
The ESC clinical guidelines for AF treatment revised in 2024
[2] abandon HAS-BLED bleeding risk assessment since sys-
tematic reviews and controlled trials in comparison groups
showed highly inconsistent results and little prognostic value
while focusing on the assessment and management of mod-
ifiable and potentially modifiable risk factors for bleeding,
which include a high fall risk and cognitive impairments or
dementia. The effect of frailty on the development of bleed-
ing is mentioned neither in the 2024 EOC guidelines for AF
treatment [2] nor in the clinical guidelines for the treatment
of atrial fibrillation and flutter of the Russian Society of Car-
diology [1].

Nevertheless, the results of studies in elderly AF patients
receiving DOACs show that the risk of falls and frailty in-
crease the risk of bleeding [7—11]. These studies primarily fo-
cus on major and intracranial bleeding, with clinically relevant
non-major bleeding (CRNMB) not considered as a separate
group. Nevertheless, the incidence of CRNMB is much higher
than that of major bleeding, reaching 17.4% and increasing
with age [12, 13]. This complication should not be underes-
timated, as it is a reason for DOAC discontinuation, which
increases the risk of thromboembolism and, consequently,
disability or a fatal outcome. In addition, CRNMB can lead
to major bleeding or patient hospitalization and a medical in-
tervention [12]. We found no information on the contribution
of other geriatric syndromes to bleeding events in patients re-
ceiving DOACs.

Current studies, therefore, lack data on geriatric syndromes
as predictors of CRNMB on DOACs. Furthermore, the mean
age of patients in studies examining the relationship between
geriatric syndromes and DOAC safety ranges from 75 to 78
years, while the number of patients aged over 80 years is rising
worldwide with increasing life expectancy [14, 15]. This fact
prompted the present study.

The present study aims to assess the potential of geriatric
factors for predicting the risk of clinically relevant non-ma-
jor bleeding on direct oral anticoagulants in nonvalvular atrial
fibrillation patients aged 80 years and older.

METHODS
Study design

The observational prospective cohort study of actual clinical
practice included 367 AF patients on DOACs aged >80 years
who were treated at a multi-specialty inpatient clinic in Mos-
cow from January 2019 to December 2022.

Study conditions

The study was conducted at the Department of Clinical
Pharmacology and Therapy named after Academician B.E.
Votchal, Russian Medical Academy of Continuous Profession-
al Education, Ministry of Health of the Russian Federation.
The patients were included in the study from January 2019
to December 2022. After that, outpatient and inpatient med-
ical records were prospectively analyzed to determine the in-
cidence of CRNMB during DOAC therapy. The observation
period lasted one year.

Eligibility criteria
Inclusion criteria

Nonvalvular atrial fibrillation patients of both sexes; aged 80
years or older at study entry; regular DOAC use for at least one
year from the time of study entry; signed voluntary informed
consent for participation in the study.

Exclusion criteria

Age of <80 years; clinically significant heart disease (in-
cluding cardiogenic shock; recent, i.e., less than one month
prior to the study, complicated myocardial infarction;
third-degree atrioventricular block without artificial pace-
maker; hypertrophic cardiomyopathy; severe aortic and
mitral stenosis); significant liver diseases (including liver
cirrhosis with ascites); patients receiving renal replacement
therapy (long-term hemodialysis; peritoneal dialysis; histo-
ry of kidney transplant); clinically significant immunologic
disease; neurological diseases (including acute cerebrovas-
cular disorders and transient ischemic attack less than three
months prior to the study); surgical procedure (except for
dental or cosmetic surgeries), injuries, and fractures within
the previous three months; presence of clinically significant
changes in laboratory parameters indicating undiagnosed
disease and requiring further examination.

Removal criteria

Violation of the examination and treatment procedures by
the patient; refusal of the patient to participate in the study and
withdrawal of informed consent.

Description of eligibility criteria (diagnostic criteria)

The diagnosis of AF was made according to the criteria of
clinical guidelines for the treatment of atrial fibrillation and
flutter of the Russian Society of Cardiology [1]. In patients
receiving DOACs, CRNMB was diagnosed using criteria
developed by the International Society on Thrombosis and
Haemostasis (ISTH) [12]. The list of interventions per-
formed on patients is regulated by the order of the Ministry
of Health of the Russian Federation of January 29, 2016
(Order No. 38n) “On Approval of the Geriatric Medical

! Sychev D.A., Tkacheva O.N., Kotovskaya Yu.V., Malaya I.P. Pharmacotherapy in the aged and elderly. Moscow: KONGRESSKHIM; 2024. (In Russ.)
2 Ministry of Health of the Russian Federation. Russian Association of Gerontologists and Geriatricians. Clinical Guidelines “Senile Frailty.” 2024.
Available: https://rgnkc.ru/images/metod_materials/%D0%9A%D0%A0613.pdf
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Care Protocol” as amended on December 20, 2019 (Order
No. 1067n).3
Selection of group members

The study cohort included 367 patients aged >80 years who
were consecutively enrolled in the study, provided they met
the inclusion criteria. At the end of the one-year observation,
the patients were divided into two groups according to the data
on CRNMB manifestation and recurrence: the main group in-
cluded patients with CRNMB (n = 195), and the control group
comprised patients without CRNMB (n = 172).

Target parameters in the study
Main parameters in the study

In order to identify geriatric factors affecting the devel-
opment of CRNMB in patients on DOACsS, patients under-
went a comprehensive geriatric assessment, which included
analysis in four main domains: physical status; mental and
emotional status; functional capacity; identification of social
problems.*

Additional parameters in the study

Additional parameters are not provided in this study.
Methods for measuring the target parameters

The study used the following validated charts, question-
naires, scales, tests, and estimated indices: a chart of com-
prehensive geriatric assessment,’ the Age is No Barrier ques-
tionnaire, self-assessment of quality of life and health status
on the visual analogue scale (VAS), the Barthel Index for Ac-
tivities of Daily Living (ADL) [16], the Lawton Instrumental
Activities of Daily Living (Lawton IADL) Scale [17], Mini
Nutritional Assessment [17, 18], Short Physical Performance
Battery, Timed Up and Go Test, and single-leg stance test.°®
Also, all patients underwent dynamometry to determine hand-
grip strength; the criteria for low handgrip strength were es-
tablished depending on sex and body mass index as per the
clinical guidelines for frailty.?

The frailty index was calculated on the Rockwood scale [19]
and on the scale used in the SPRINT (Systolic Blood Pressure
Intervention Trial) study [20].

Mental and emotional status was assessed using the fol-
lowing tests, scales, and questionnaires’: Mini-Cog screen-
ing test, Mini-Mental State Examination, Montreal Cognitive
Assessment Scale, Word List Recall, Digit Symbol Substitu-
tion Test, 10-word-list recall test, verbal fluency test (literal
fluency/letters and category fluency/animals), Boston Nam-
ing Test, Functional Activities Questionnaire, Alzheimer’s
Disease Assessment Scale-Cognitive, as well as Geriatric
Depression Scale (GDS), GDS-15 (short form) and GDS-30
(long form).

Variables (predictors, confounders, and effect
modifiers)

In the present study, factors affecting the final outcome were
categorized as exclusion criteria, thus completely excluding
the possibility of their presence in the examined patients.

Statistical procedures
Principles behind sample size determination

The sample size was not determined in advance.
Statistical methods

Statistical data analysis and visualization were performed in
the R software environment, version 4.4.0 (R Foundation for
Statistical Computing, Austria). Descriptive statistics are pre-
sented as absolute and relative frequencies for qualitative vari-
ables; as medians (Me) (Q1; Q3), for quantitative variables.
Pearson’s ? test and Fisher’s exact test were used to compare
the groups in terms of categorical indicators (with a minimum
expected number of observations <5 in the cells of the contin-
gency table). The Mann—Whitney test was used to compare
the two groups in terms of quantitative and ordinal measures.
Odds ratios (ORs) with the corresponding 95% confidence in-
tervals (Cls) were used to assess the strength of quantitative
and binary indicators with binary outcomes.

The stepwise selection of predictors for prognostic models
was performed using the Akaike information criterion (AIC).
The selected predictors were included in a multi-factor logis-
tic regression model without interactions. The Nagelkerke
pseudo-R*, Somers’ D, coefficient, and C-index (area under
the curve, AUC) were estimated as model quality metrics, in-
cluding metrics adjusted for potential overfitting using a non-
parametric bootstrap (B = 1000). The multicollinearity of pre-
dictors was assessed using the variance inflation factor (VIF).
The optimal threshold value of predicted probability was de-
termined employing Youden’s index; the prognostic accuracy,
sensitivity, specificity, and positive and negative predictive

values were assessed with the corresponding 95% CI.

RESULTS
Sampling

Continuous sampling was conducted according to the inclu-
sion/exclusion criteria. Upon inclusion in the study, all par-
ticipants underwent a comprehensive geriatric assessment.
CRNMB detection during DOAC therapy was based on a pro-
spective study of outpatient and inpatient medical records. The
observation period lasted one year. The patients were divided
into groups according to the presence or absence of CRNMB.
No group had any patients who refused to participate in the
study.

3 Ministry of Health of the Russian Federation. Order No. 38n as of January 29, 2016 “On Approval of the Geriatric Medical Care Protocol (as amended on
by the orders of the Ministry of Health of the Russian Federation No. 1067n as of December 20, 2019, No. 114n as of February 21, 2020, and No. 148n as of

March 29, 2024)

4 Ministry of Health of the Russian Federation. Russian Association of Gerontologists and Geriatricians. Clinical Guidelines “Senile Frailty.” 2024.
Available: https://rgnkc.ru/images/metod_materials/%D0%9A%D0%A0613.pdf
> Russian Association of Gerontologists and Geriatricians. Patient chart: comprehensive geriatric assessment. Available: https:/rgnkc.ru/images/metod_

materials/Pacient_card.pdf

¢ Ministry of Health of the Russian Federation. Russian Association of Gerontologists and Geriatricians. Clinical Guidelines “Senile Frailty.” 2024.
Available: https://rgnkc.ru/images/metod_materials/%D0%9A%D0%A0613.pdf

7 Ministry of Health of the Russian Federation. Russian Association of Gerontologists and Geriatricians. Russian Society of Psychiatrists. Cognitive
impairment in the aged and elderly. 2020. Available: https://rgnkc.ru/images/metod_materials/KR_KR.pdf
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Characteristics of the study sample (groups)

Nonvalvular AF patients (n = 367) were selected according
to the inclusion and exclusion criteria (median age of 84 [82;
88] years). In order to prevent thromboembolism, all partici-
pants were receiving DOACS: rivaroxaban (n = 238/367, rela-
tive proportion of 64.9%), apixaban (n = 95/367, relative pro-
portion of 25.9%), or dabigatran etexilate (n = 34/367, relative
proportion of 9.2%). The main group included 195 patients
with CRNMB (median age of 84 [82; 87] years), with wom-
en accounting for 66.7%. The control group consisted of 172
patients without CRNMB (median age of 84 [82; 88] years),
with women accounting for 72.7%. No significant differenc-
es were found between the groups in terms of sex, age, risk
of ischemic stroke on the CHA2DS2-VASc (Congestive heart
failure; Hypertension; Age; Diabetes mellitus; Prior Stroke
or TIA or Thromboembolism; Vascular disease; Age 6574
years; Sex category) scale, risk of bleeding on the HAS-BLED
scale, body mass index, and key bleeding risk factors accord-
ing to the criteria of clinical guidelines for the treatment of
atrial fibrillation and flutter of the Russian Society of Cardi-
ology [1, 20].

Cases to be potentially included (rn=367)

— Not evaluated as per inclusion criteria (n = 0)

Evaluated as per inclusion criteria (n = 367)

— Fail to meet the inclusion criteria (n = 0)

Included in the study (n = 367)

m Removed from the observation (n = 0)

Data available for analysis:
Medical history data (rn =367);
Results of a comprehensive geriatric assessment (z = 367)

Main group comprising patients
with clinically relevant non-major bleeding (n = 195)
[
Completed the study (n = 195)
Removed from the study (n = 0)

Control group comprising patients without
clinically relevant non-major bleeding (n = 172)
l
Completed the study (n = 172)
Removed from the study (n = 0)

Fig. 1 Block diagram of the study design

Note: The block diagram was created by the authors (as per
STROBE recommendations).

Puc. 1. Biok-cxema gu3aiiHa HCCIIEIOBaHUSA

Ilpumeuanue: 610K-cxeMa 6bINOIHEHA ABMOPAMU  (COSNACHO
pexomenoayusam STROBE).

Main study results
Analysis of geriatric factors affecting the development
of clinically relevant non-major bleeding

The social domain was assessed by studying 24 parameters,
including the presence of a disability; the presence of a part-
ner or spouse; the presence of children; marital status; social
circle and social contacts; living conditions; financial capa-
bilities; work activity; profession; education; religiosity; the
need for outpatient, inpatient, routine, or emergency medical
care; preferential provision of medicines. The patients with
CRNMB exhibited higher social engagement as compared to
the patients without CRNMB. For example, it was statistically
significantly more common for the patients with CRNMB to
live in a family (p = 0.031); living alone was statistically sig-
nificantly associated with 1.65-time lower odds (95% CI: 1.08;
2.51) of having CRNMB as compared to living in a family
(p = 0.025). As compared to the patients without CRNMB,
the CRNMB patients had a statistically significantly high-
er number of household members (p = 0.003); on average,
a one-person increase in the number of household members
was statistically significantly associated with 1.22-time higher
odds (95% CI: 1.03; 1.47) of having CRNMB (p = 0.025). It
was statistically significantly more common for the patients
with CRNMB to be married (p = 0.014) and attend church
(p = 0.046); regular church attendance (mosque, synagogue,
Buddhist temple, or place of worship) was found to be associ-
ated with 3.75-time higher odds (95% CI: 1.23; 11.5) of hav-
ing CRNMB (p = 0.025) (Table 1).

The mental and emotional domain was analyzed using ten
scales that cover cognitive functions and emotional state. As
compared to the patients without CRNMB, the CRNMB pa-
tients were found to be more emotionally stable. For exam-
ple, the patients with CRNMB had statistically significantly
lower scores on the GDS-15 and GDS-30 scales (p = 0.007
and 0.027, respectively); on average, every 1-point increase in
the GDS-15 scale score was associated with 1.08-time lower
odds (95% CI: 1.02; 1.14) of having CRNMB (p = 0.01), and
every 1-point increase in the GDS-30 scale score was associ-
ated with 1.04-time lower odds (95% CI: 1.00; 1.07) of having
CRNMB (p = 0.032) (Table 2).

Thirteen parameters were analyzed to assess functional ac-
tivity and physical health, which included screening for frailty;
self-assessment of quality of life and health status; basic and
instrumental activities; mobility; muscle strength; nutrition-
al status; presence of the chronic pain syndrome, orthostatic
hypotension, sensory deficits, and urinary and fecal inconti-
nence; occurrence of falls; use of assistive devices. The re-
sults revealed that compared to the patients without CRNMB,
the CRNMB patients were less likely to have frailty and use
assistive devices, rated their quality of life and health status
higher, were more active in performing activities of daily liv-
ing, and were more mobile. For example, the patients with
CRNMB exhibited better mood (OR = 0.65 (95% CI: 0.43;
0.99), p = 0.043), and it was statistically significantly more
uncommon for them to have frailty according to the Age is
No Barrier questionnaire (p = 0.015). As compared to the pa-
tients without CRNMB, the CRNMB patients had higher VAS
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scores measuring quality of life and health status (p = 0.053
and 0.05, respectively); on average, every 1-point increase in
the VAS quality of life score was associated with 1.09-time
higher odds (95% CI: 0.99; 1.21) of having a bleeding event
(p = 0.084); every 1-point increase in the health status score,
1.11-time higher odds (95% CI: 0.99; 1.26) (p = 0.07). The
patients with CRNMB had statistically significantly higher
Lawton IADL scores (p = 0.004); on average, every 1-point
increase in the score was associated with 1.17-time higher
odds (95% CI: 1.04; 1.32) of having CRNMB (p = 0.008).
The presence of CRNMB was associated with a longer tan-
dem stance time (p = 0.014); on average, for every one-sec-
ond increase, the odds of having CRNMB increased by 1.05
times (95% CI: 1.01; 1.10) (»p = 0.013). The CRNMB patients
had statistically significantly lower scores on the 5-time chair
stand test and Timed Up and Go Test as compared to patients
without CRNMB (p = 0.045 and 0.025, respectively); on av-
erage, every 10-point increase in scores on these scales was
associated with 1.16-time (95% CI: 1.01; 1.34) (p = 0.045) and
1.23-time lower odds (95% CI: 1.02; 1.50) of having CRNMB
(p =0.03), respectively (Table 3).

The use of assistive devices was statistically significantly
less common in the patients with CRNMB as compared to the
patients without CRNMB (p = 0.022) (Table 4).

The frailty index was calculated using a deficit accumula-
tion model, which involved the assessment of 46 deficits on
the Rockwood scale [18] and 34 deficits on the scale used in
the SPRINT study [19]. An analysis of frailty indices revealed
that the CRNMB patients were less frail compared to the pa-
tients without CRNMB according to the frailty index used
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L
L ]
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Fig. 2. Calibration curve for the predictions obtained using
the model
Note: performed by the authors.
Puc 2. KanubpoBounast kpuBast 11l IpeIcKa3aHui, moy-

YCHHBIX C UCIIOJIB30BAHUEM MOJCIN
Hpumeqayue: PUCYHOK 8blNOJIHEH aemopamu.

in the SPRINT study. For example, a statistically significant
association was found between the presence of CRNMB and
lower SPRINT scores (p = 0.005); on average, every 0.1-point
increase in the score was associated with a decrease in the
odds of having CRNMB by 1.46 [1.14; 1.88] times (p = 0.003)
(Table 5).

This study presents a systems approach to comprehensive
geriatric assessment that relies on the analysis of four key do-
mains: social functioning; mental and emotional status; phys-
ical health; functional capacity. The research design enables a
comprehensive status analysis of elderly patients, taking the
modern geriatric principles into account. The findings provide
a holistic understanding of the relationships between different
aspects of geriatric status, which is essential for the develop-
ment of personalized approaches in geriatric practice.
Multi-factor analysis predicting the probability of
clinically relevant non-major bleeding events

Table 6 presents a multi-factor model for predicting the
probability of CRNMB, developed using a stepwise selection
of predictors, with their exclusion according to the Akaike in-
formation criterion (AIC). The resulting model was character-
ized by a Nagelkerke pseudo-R? value of 0.1 (adjusted value
of 0.05), a Somers’ D, coefficient of 0.27 (adjusted value of
0.23), and an AUC of 0.64 [95% CI: 0.58; 0.69] (adjusted val-
ue of 0.61) (Figs 2, 3). The coefficients of the model were used
to develop a prognostic nomogram to estimate the probability
of CRNMB on DOAC:s (Fig. 4).

At a threshold predicted CRNMB probability of 55%, the
resulting model was characterized by a prognostic accuracy of
59.9% [95% CI: 54.6; 65.1], a sensitivity of 48.9% [95% CI:

100% -

80% -

60% -

40%
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20% -

0% -

60% 40% 20% 0%
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100%  80%
Fig. 3. ROC curve for the predictions obtained using the
model

Note: performed by the authors.

Puc 3. ROC-kpuBas mis mpencka3aHWi, MOTYYEHHBIX

C UCITIOJIB30BAHUEM MOJCIN
HpuMewaHue: PUCYHOK 8blNOJIHEH ABMOPAMU.
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Fig. 4. Nomogram to predict the probability of clinically relevant non-major bleeding
Notes: performed by the authors, to estimate the probability of an event, it is necessary to determine the score corresponding to the value
of the predictor by dropping the normal to the appropriate scale; then, it is necessary to find the total score and, by dropping the normal
to the appropriate scale, estimate the linear predictor (log odds) and the probability of the event.
Puc. 4. Homorpamma 17151 IpOTHO3MPOBAaHUS BEPOSITHOCTH PAa3BUTHUS KIMHUYECKH 3HAYNMOTO HEOOIBIIIOTO KPOBOTCUCHUS
TIpumeuanus: pucyHok 6bINOIHEH A8MOPAMU; Ol OYEHKU 8ePOAMHOCIU CODbIMUA HEOOXOOUMO Onpedenums 6aii, COOMEEmcmayIouull
3HAYEHUIO NPeOUKMOPA, ONYCMUE HOPMALb HA COOMEEMCMEYIOWYIO WKALY, 3ameM He0OX0OUMO HAMU CyMMY 6ANN08 U, ONYCIMUE HOPMATb
HA COOMEEMCMEYIOWYI0 WKALY, HAUMU OYeHKY 3HAUEHUs TUHEUHO20 NPeOuKmopa (102apugpma wancos cobbimus) u 6epoamHocmu

cobvimusi.

41.5; 56.4], and a specificity of 72.4% [95% CI: 64.9; 79.1],
with a positive predictive value of 66.7% [95% CI: 58; 74.5]
and a negative predictive value of 55.7% [95% CI: 48.7; 62.5].

Additional study results
No additional results were obtained during the study.

DISCUSSION
Summary of the main study result

The analysis of geriatric predictors of CRNMB on antico-
agulants in AF patients aged >80 years identified significant
factors in all four domains of comprehensive geriatric assess-
ment: social; mental and emotional; physical; functional.

The performed multiple-factor regression analysis provid-
ed a means to develop a prognostic CRNMB risk model. The
obtained coefficients were used to develop a prognostic nomo-
gram to estimate the probability of CRNMB in patients receiv-
ing DOAC:s. Significant prognostic factors included the num-
ber of household members, Barthel ADL score, Lawton JADL
score, Timed Up and Go Test, and use of assistive devices. The
developed model was characterized by a prognostic accuracy
of 59.9%, a sensitivity of 48.9%, and a specificity of 72.4%.
The positive predictive value amounted to 66.7%; the negative
predictive value, 55.7%.

Research limitations

The main limitations of the study include the small sample
size and the associated lack of statistical power. Also, this obser-
vational study of real clinical practice does not provide a means
to assess patient compliance with regard to DOAC therapy and
the presence of CRNMB in frail patients (or patients with frail-
ty); however, it reflects the actual health care practice.

Kuban Scientific Medical Bulletin / Ky6anckuit Hay4HbBIH METUIIMHCKUI BECTHUK

Interpretation of the study results

In the social domain, the study showed that it was more
common for the CRNMB patients to live in a large household
and to attend church. High social engagement contributes to
CRNMB detection: friends, coworkers, and relatives may no-
tice the signs of CRNMB and pay more attention to them than
the patients themselves, which makes the patient seek the help
of specialists who can diagnose CRNMB.

The assessment of mental and emotional status showed that
the patients with CRNMB were not prone to depression and
had lower scores on the GDS-15 and GDS-30 scales. This can
be attributed to the fact that depressed patients may be less
likely to complain, including about CRNMB, and as a con-
sequence, may not mention something relevant at a doctor’s
appointment [3].

The assessment of functional and physical status revealed
that the patients with CRNMB were more active in performing
their daily living activities (high Lawton IADL score), more
mobile (according to balance tests, i.e., tandem stance, 5-time
chair stand test, and Timed Up and Go Test), and it was less
common for them to use assistive devices, which could lead to
collisions and falls, resulting in CRNMB. In addition, it was
less common for the CRNMB patients to have frailty accord-
ing to the Age is No Barrier questionnaire, and they were less
frail according to the frailty index used in the SPRINT study
[19, 20].

Thus, the present study showed that the group of CRNMB
patients included fewer frail patients and those in need of as-
sistance since in actual clinical practice, patients with frailty
are less likely to seek the help of specialists despite the pres-

20254 | Vol. 32 | Ne 3 | 15-35 31



ORIGINAL ARTICLES / OPUTMHAJIBHBIE CTATBU

CLINICAL MEDICINE / KIIMHUYECKA I MEJULINHA

ence of CRNMB. On the other hand, self-reliant patients are
under less supervision, which may lead to injuries and the de-
velopment of CRNMB.

The findings differ from the results of other studies [7—11].
For example, Brook et. al [7] presented a retrospective eval-
uation of 658 AF patients with a high fall risk assessed using
the Northern Hospital modified STRATIFY tool [21, 22]. The
overall median age of patients was 75 [31-96] years, which
was comparable for all three DOACs (78 years for apixaban,
72 years for rivaroxaban, and 76 years for dabigatran etexi-
late), with an even distribution by sex One of the study end-
points was clinically significant bleeding that scored three
or more points on the 2010 ISTH (International Society of
Thrombosis and Haemostasis) bleeding scale [23]. The anal-
ysis showed that a high fall risk constitutes a risk factor for
clinically significant bleeding (p = 0.032).

The present study examined several parameters that deter-
mine the risk of falls: the Timed Up and Go Test, falls in the
previous year, and fall-related injuries on the Age is No barrier
scale. The study found that none of these parameters had a
significant effect on the risk of developing CRNMB. The dif-
ference in results can be attributed to the study design, the dif-
ference in the age of the examined patients, and the older age
of the patients (Me 84 [82; 88] years vs Me 75 [31; 96] years).
Another reason is the difference in the criteria for the defini-
tion of bleeding: this study used the 2015 ISTH definition of
CRNMB, whereas the article discussed above studied clini-
cally significant bleeding according to the 2010 ISTH scale,
which required medical intervention and the use of tranexam-
ic acid, surgical hemostasis, transfusion, infusion of clotting
factor concentrates and desmopressin, i.e., major bleeding as
defined by the 2015 ISTH scale.

A number of studies examined the effect of frailty on
the risk of bleeding. The retrospective study by Yamamo-
to et al. [8] included 240 AF patients (mean age of 76.1 +
10.0 years) on DOACs, with women accounting for 42.9%.
The patients were divided into frail (5-9 points) or fit
(1-4 points) as per the 2005 Rockwood scale [24]. Frail
patients accounted for 50% (mean age of 81.2 + 7.8 years)
of the total number of patients; women, 55.8%. The study
endpoint was the cumulative incidence of major or symp-
tomatic bleeding in a critical area or organ according to the
definitions established by the 2005 ISTH [25]. The study re-
sults showed that the cumulative incidence of bleeding was
significantly higher in the frail patient group as compared to
the fit patients (p < 0.001).

In [9], Segaard et al. present the results of an observational
cohort study examining the safety of DOACs as compared to
warfarin in frail AF patients. The study included 32,048 pa-
tients who had not previously taken anticoagulants. The me-
dian age of patients receiving a standard DOAC dose was 75
(69; 81) years. Patient frailty was defined using the hospital
frailty risk score (HFRS) [26], with all patients categorized
as having “moderate” (5-15 points) or “high” (>15 points)
frailty risk. Moderate frailty risk was exhibited by 87.7% of
patients (14,138/16,122) receiving a standard DOAC dose,
with 12.3% of patients (1984/16,122) having a high risk of
frailty. With moderate frailty risk, major bleeding developed

in 2.77% of patients (392/14,138) on a standard DOAC dose,
and the relative risk of developing major bleeding on a stan-
dard DOAC dose amounted to 0.71 (95% CI 0.60-0.84).
In the high frailty risk group, major bleeding developed in
3.53% (70/1984) of patients on a standard DOAC dose, and
the relative risk for major bleeding was 0.62 (95% CI 0.41
to 0.92). A supporting analysis covering any bleeding events
(including CRNMB and minor bleeding) leading to hospital-
ization showed comparable results. Although the incidence
of major bleeding was slightly higher in the group of patients
exhibiting high frailty risk than in the moderate frailty risk
group, the relative risk of major bleeding was lower in the
high frailty risk group.

The study by Candeloro et al. [10] reports on the association
of frailty levels in AF patients with a higher risk of such ad-
verse clinical events as clinically significant bleeding, includ-
ing major bleeding and CRNMB. The patients were grouped
as frail, pre-frail, and fit. Among the 236 patients included in
the study (median age of 78 years, with women accounting for
44%), 156 (66%) patients had AF, and 80 (34%) patients had
venous thromboembolism. Ninety-eight patients (41%) were
frail, 115 patients (49%) were pre-frail, and 23 patients (10%)
were fit. During a median observation period of 304 days, the
incidence of clinically significant bleeding amounted to 20%
in frail patients and 10% in pre-frail patients; no clinically sig-
nificant bleeding occurred in fit patients.

In [11], Kim et al. present the results of a retrospective study
on the effect of frailty on the relationship between DOACs
(dabigatran, rivaroxaban, and apixaban) and major bleeding in
AF patients as compared to warfarin. Frailty was determined
using a deficit accumulation model (claims-based frailty in-
dex) [27]. The patients were divided into the following groups:
fit at CFI < 0.15, pre-frail at CFI of 0.15-0.24, and frail at
CFI > 0.25. The mean age of patients was 76.4 = 7.1 years
in the dabigatran-warfarin cohort, 76.8 + 7.3 years in the ri-
varoxaban-warfarin cohort, and 77.3 + 7.4 years in the apix-
aban-warfarin cohort. The results of this study are presented as
cases per 1000 person-years. The study results showed that the
incidence of major, gastrointestinal, and intracranial bleeding
increased with increasing frailty.

Unlike the studies described above, the present study as-
sessed the frailty of patients using several scales: Age is No
Barrier, Short Physical Performance Battery, 2010 Rockwood
frailty index, and the SPRINT scale. It was shown that frailty,
defined by these parameters, had no significant effect on the
risk of developing CRNMB; in addition, the CRNMB patients
were more fit according to the SPRINT frailty index. The dif-
ference in results can also be attributed to the study design, the
age of patients, the criteria for the definition of bleeding, and
the method for measuring target parameters.

CONCLUSION

This study revealed that socially active, emotionally sta-
ble, mobile, and fit patients have a higher risk of developing
CRNMB. Conversely, frail patients may be less likely to ex-
perience CRNMB. Also, a lower incidence of CRNMB was
linked to reduced social activity, depression, need for assis-
tance, and use of assistive devices. The study identified geri-
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atric factors that may serve as predictors of CRNMB in AF
patients aged over 80 years on DOACs, which were used to
develop a prognostic nomogram that can be used to estimate
the probability of CRNMB. Significant prognostic factors in-
cluded the number of household members, Barthel ADL score,
Lawton IADL score, Timed Up and Go Test, and use of assis-
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