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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Acute decompensated heart failure (ADHF)
is greatly influenced by levels of brain-natriuretic peptides
(BNP) and thereby may have strong correlation with severity of
mitral regurgitation (MR) and left ventricular ejection fraction
(LVEF). The available data on its association is limited which
sought us to investigate correlations between type of ADHF,
BNP levels and severity of MR.

Methods: A single-center, cross-sectional, observational
study was conducted at Sri Ramachandra Institute of Higher
Education and Research, Chennai, India. Adults aged >18 years,
either gender, diagnosed as ADHF requiring hospital admission
within 24 hours were incorporated into the research.

Results: Between June 2019 to June 2020, we included 79
patients of ADHF. The mean age was 64.9+11 years and 60.8%
were males. The mean LVEF was 40.2+10.2%. The severity
of MR was severe, moderate, and mild in 3.8%, 21.5% and
74.7% of patients, respectively. The proportion of patients
with moderate to severe MR was significantly higher in ADHF
patients with reduced EF compared to mid-range or preserved
EF. The median levels of BNP significantly increased from
520.0 pg/ml in mild MR to 1020.0 pg/ml in moderate and
1410.0 pg/ml in severe MR.

Conclusion: In patients with ADHF, MR is a common
finding. The severity of MR is associated with greater reduction
in ejection fraction. Determination of MR severity is essential
in all ADHF cases. Further, stratification of patients using BNP
levels may help in identifying those at higher risk of adverse
outcomes in ADHF.

Key words. Acute decompensated heart failure, brain-
natriuretic peptide, mitral regurgitation, left ventricular
dysfunction.

Introduction.

Heart failure (HF) is a global pandemic estimated to affect
nearly 26 million individuals worldwide [1]. The overall lifetime
risk of getting HF is estimated to be 33% for men and 28%
for women [2]. Acute decompensated heart failure (ADHF)
develops often in patients with pre-existing HF. Factors such
as multiple comorbidities, age, stress, medications, etc. can
be contributory in precipitation to ADHF [3]. Such factors are
often complex and interlinked. However, there may not be a
clearly defined precipitant in nearly 40-50% of ADHF patients
[4]. Multiple factors affect the outcome of patients with ADHF.
Among such factors, Mitral regurgitation (MR) worsens
ADHF outcomes [5-7]. Nearly, 50% of ADHF patients may
have moderate to severe left ventricular dysfunction (LV) as
indicated by reduced ejection fraction (EF) <40% and other half
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will thus have preserved LV function [8]. More severe MR has
been linked to worse outcomes in ADHF patients with either
diminished or intact EF [6,9].

Brain natriuretic peptide (BNP) is a known biomarker for HF.
Presence of MR in ADHF patients is known to be associated
with significantly raised BNP levels [10]. Even in patients with
asymptomatic severe MR but without HF, baseline BNP of
>105 pg/mL was reported to be associated with worse outcomes
at one year [11]. In MR patient, some investigators advised
BNP in conjunction with traditional imaging modalities for
risk-stratification [12]. ADHF is common in Indian setting. A
study from North India reported ADHF with reduced LVEF
(ADHFTEF) in 77% of total 428 ADHF patients [13]. ADHF
in Indian is identified to be more common in younger ages
with long-term mortality rates and also higher in-hospital [14].
Given the significant presence of HF with ADHF in India, it
is essential to determine the MR prevalence in such patients
and its relationship to BNP levels. Therefore, we explored this
association in patients with ADHF.

Materials and Methods.

This cross-sectional, single-center, observational study
was carried out at the Sri Ramachandra Institute of Higher
Education and Research in India. This study was conducted
as per principals of ICH-GCP, declaration of Helsinki 1964,
as revised in 2013 and as per applicable regulatory guidelines
in India. The study was authorized by the institutional ethical
committee. Written informed consent was acquired from every
individual involved.

For inclusion, patients with an ADHF diagnosis who were
hospitalized to the cardiac intensive care unit underwent
screening. Adults aged 18 years and above, either gender,
diagnosed as ADHF, participants who agreed to take part in the
research were included. Patients who were not in decompensated
state, non-cooperative patients, pregnant and lactating females,
previously diagnosed significant valvular disease, patients with
pulmonary embolism, patients diagnosed malignancy, or any
other disorders known to raise BNP levels were excluded. All
the eligible patients were included within 24 hours of admission
to the hospital.

ADHF was diagnosed clinically. The 2016 European Society
of Cardiology guidelines refer to acute heart failure as worsening
of symptoms or rapid onset and/or signs of HF which is life-
threatening situation necessitating urgent hospital admission
[15]. After admission, a comprehensive transthoracic ECHO
examination including color Doppler and spectral imaging was
performed using (GE Vivid E95). A single, trained cardiologist
examined all the echocardiographic examinations. LV ejection
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Table 1. Classification of severity of mitral regurgitation on ECHO [17].

For jets or eccentric jets with 0.3 to 0.6 cm intermediate vena contracta

MR Severity Central jet area Vf‘,na contracta | widths
width (cm) Regurgitant Regurgitant Effective regurgitant orifice
volume (ml) fraction (%) area (cm?)
Mild <20% of LA area <0.3 <30 <30 <0.2
Moderate >20%-<40% of LA area Intermediate 30-59 30-49 0.2-0.39
Severe >40% of LA area >0.7 >60 >50 >0.4

fraction was determined by the equation as follows: LVEF =
[SV/EDV] x 100 where, EDV: end-diastolic volume and SV
is stroke volume. Patients were categorized as ADHF with
preserved EF (ADHFpEF), mid-range ADHF (ADHFmrEF)
and ADHF with reduced EF (ADHFrEF) using EF threshold of

>50%, 41 to 49% and <40% respectively [15].
As per the American Society of Echocardiography's
recommendations, different qualitative and quantitative

variables were determined to ascertain the MR severity [17].
Based on such variables, MR was classified in mild, moderate,
and severe categories as shown in Table 1. For BNP levels, we
collected venous blood sample within 24 hours of admission.
Fluorescence immunoassay was used to detect BNP.

Statistical analysis:

For this investigation, a standard sample size analysis was
not performed. Patients who met the exclusion and inclusion
criteria one after the other were enrolled for an entire year,
from June 2019 to June 2020. The data from patient’s records
was transferred in the case record form and was then entered
in the Microsoft excel sheets. The data was represented using
the interquartile range and median for non-normally distributed
variables and the mean and standard deviation for normally
distributed continuous variables. Accordingly, Kruskal Wallis
test or Student t-test were employed to evaluate the statistical
differences in such variables. The frequency and percentages
of categorical variables were displayed, and the Chi-square test
or Fischer exact test were employed to evaluate the statistical
differences. For all statistical comparisons, P value <0.05 was
considered as significant.

Results.

Baseline characteristics:

Between June 2019 and June 2020, we enrolled 79 patients
with ADHF. Table 2 depicts the baseline characteristic of the
patients. The mean age was 64.9+11.8 years and most patients
were above the age of 60 years. Proportion of males was higher
than females (60.8% vs 39.2% respectively). In all patients,
ischemic heart disease was HF etiology. Atrial fibrillation was
detected in 7.9% of patients at the time of admission. Mean
LVEF was 40.2+10.2%.

Severity of MR, and type of HF:

The severity of MR was severe, moderate, and mild in 3.8%,
21.5% and 74.7% of patients respectively (Figure 1). Among
ADHF patients, ADHFrEF, ADHFmrEF and ADHFpEF were
identified in 63.3%, 19.0% and 17.7% of patients respectively
(Figure 2).
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Table 2. Baseline characteristics.

Parameter Observations
Age (years)

Mean£SD 64.9£11.8
Range 27 to 85
Age groups

<40 3(3.9)

41 to 50 7 (8.9)

51 to 60 14 (17.7)
61to 70 27 (34.2)
>70 28 (35.4)
Gender

Male 48 (60.8)
Female 31(39.2)
Serum creatinine (mg/dl)

Mean+SD 1.4+0.9
Range 0.5t05.5
Ejection fraction (%)

Mean£SD 40.2+10.2
Range 25 to 62

Data presented as mean * standard deviation (SD) or frequency (%).

Table 3. Association of severity of MR with LV dysfunction and type
of heart failure.

Severity of MR P value
Type of HF ADHFrEF ADHFmrEF ADHFpEF

(n=59) (n=17) (n=13)
Mild (n=59) 32 (64.0) 14 (93.3) 13 (92.9)
Moderate 0.079
(n=17) 15 (30.0) 1(6.7) 1(7.1)
Severe (n=3) 3 (6.0) 0 0

Association of MR severity with type of HF:

Table 3 shows the association of severity of MR with type of
HF. Among patients with ADHFrEF, MR was severe, moderate,
and mild in 6%, 30% and 64% cases, respectively. In those with
ADHFmrEF and ADHFpEF, most of the patients had mild MR
(93.3% and 92.9%).

Association of severity of MR and ADHF types with BNP
levels:

The median levels of BNP significantly increased from 520.0
pg/ml (IQR,_.:137.0 — 953.0) in mild MR to 1020.0 pg/ml
(IQR; ,s: 570.0 - 2375) in moderate MR and to 1410.0 pg/ml
(IQR,; .s: 790.3 — 1430.0) severe MR. There was no significant
difference in the median levels of BNP in patients with different
severity ADHF (Table 4).



Table 4. Distribution of BNP levels based on MR and LV dysfunction
severity.

Severity grades BNP levels (pg/ml) P value
Mitral regurgitation
Mild 520.0 (137.0 — 953.0)
Moderate 1020.0 (570.0 — 2375.0) 0.007
Severe 1410.0 (790.3 — 1430.0)
ADHF
ADHFrEF 679 (214.5 - 1372.5)
ADHFmrEF 142.0 (25.1 - 1120.0)
ADHFpEF 589 (402.5 - 1129.8)
Mid
® Moderate
Severs

Figure 1. Severity of mitral regurgitation. Data presented as
percentages.
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Figure 2. Prevalence of preserved, mid-range and reduced ejection
fraction heart failure. Data presented as percentages.

Discussion.

In this cross-sectional observational study of 79 patients with
ADHF, MR was of severe, moderate, and mild degree in 3.8%,
21.5% and 74.7% respectively. The severity of MR was non-
significantly associated with severity of HF. Also, significantly
higher BNP levels observed with increasing severity of MR.

ADHF is a life-threatening situation which necessitates
extreme intensive care. In Indian setting, ADHF is common
in younger ages. A higher in-hospital and long-term mortality
demands early diagnosis and appropriate care [14]. Multiple
triggers are known to exacerbate the compensated HF. In
ADHF, prevalence of arrhythmia such as AF, valvular disease,
and dilated cardiomyopathy is observed with increasing
frequency [8]. We observed AF in 7.9% of patients whereas

92

ischemia or infarction as indicated by ST/T changes was seen in
59.5% of patients. A study from Nigeria observed AF (19%) as
most common rhythm abnormality in patients of HF. They also
observed acute MI as important cause of HF which correlated
with high in-hospital mortality (66.7%) [18].

Deterioration of MR in ADHF patients is of significant
prognostic importance. Multiple studies established MR as a
significant indicator of worse mortality outcomes in ADHF [5-
7]. A study from Wada et al. observed severe, moderate, and
mild MR in 5%, 31% and 52% of ADHF patients [7]. This
observation is similar to our results indicating MR of some
degree is common in ADHF. The severity of MR is also observed
to be associated with significant reduction in EF. Therefore,
determining the severity of MR is especially important in
the setting of declining EF. We observed that ADHFrEF was
substantially higher in prevalence in patients with severe and
moderate MR. A study from Kajimoto et al. reported that
compared to patients without MR, MR of any severity (mild to
severe) significantly increased the risk of primary endpoint of
HF readmission and all-cause mortality in ADHF patients with
preserved EF. In ADHF patients with reduced EF, moderate to
severe MR had significantly higher risk of primary endpoint
[5]- This indicates in ADHF any degree of MR may affect the
outcomes. Therefore, all ADHF patients should be evaluated
for MR severity to plan treatment strategies. With treatment
of ADHF, improvement in MR may be expected. However,
MR may persist despite the treatment. A study from Kubo et
al. involved 563 ADHEF patients with at least mild MR. They
observed that patients who had persistent severe MR during
the hospital stay or had change from severe to less severe
(mild/moderate) at discharge had significantly higher rates of
HF rehospitalization, composite of cardiac death, mitral valve
intervention within 1-year [6].

BNP is an established marker for the diagnosis and prognosis
of HF. We observed significantly higher levels of BNP with
increasing severity of MR. In a study from Mayer et al,
compared to no MR, MR of any severity was significantly
associated with BNP levels. Also, BNP levels were associated
with degree of severity of MR with mean levels of 835+400 pg
/ml in mild MR and 953+356 pg/ml in patients with moderate/
severe MR [10]. BNP has been identified as prognostic marker
in patients with MR. In a study from Pizarro et al. involving
asymptomatic patients with chronic severe MR observed that
BNP levels of >105 pg/ml discriminated patients at high risk
of composite endpoint of symptoms of CHF, LV dysfunction,
or death [19]. This evidence indicate patients with MR should
undergo BNP assessment to determine the patients at higher
risk of HF associated complications including death. The
role of BNP in patients undergoing surgical management of
MR has also been found to be promising but requires further
confirmation in larger studies [12].

Limitations.

The study was limited by sample size and cross-sectional,
observational design. A prospective design with determination
of in-hospital and short-term outcomes would have provided
more insights into the role of MR in modifying prognosis of
ADHF. Also, a comparison to control population without MR
would have proven the role of MR in prognosis of ADHF.



Conclusion.

In patients of acute decompensated HF, MR is diagnosed with
increasing frequency. The severity of MR is associated with
greater reduction in ejection fraction. Increase in BNP levels are
significantly associated with increasing severity of MR in acute
decompensated HF. Identifying presence of MR along with
determination of MR severity is essential in all ADHF cases.
Further, stratification of patients using BNP levels may help in
identifying those at higher risk of adverse outcomes in ADHF.
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