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2. Streszczenie w jezyku polskim

Wprowadzenie: Stan odzywienia istotnie wplywa na rokowania pacjentéw z chorobami
uktadu sercowo-naczyniowego (CVD). Nadwaga i otylo$¢ sa powaznymi i powszechnie
znanymi czynnikami ryzyka CVD. Zty stan odzywienia jest powigzany z wydluzonym
pobytem w szpitalu, zwigkszonym ryzykiem ponownej hospitalizacji, zakazeniami
szpitalnymi, gorszym gojeniem ran, powiktaniami, a tym samym zwigkszonymi kosztami
leczenia. Ocena stanu odzywienia moze by¢ pomocna w przewidywaniu ryzyka powiktan
oraz zgonu. Coraz czg$ciej zwraca si¢ rowniez uwage na roéznice ptci w CVD. Plec jest
waznym wyznacznikiem zdrowia sercowo-naczyniowego i moze wptywac na aspekty
zwigzane z profilaktyka, czynnikami ryzyka, rozwojem oraz przebiegiem choroby.
Zrozumienie mechanizméw zwigzanych z r6znicami pomigdzy kobietami
a m¢zczyznami, moze pomoc w opracowaniu optymalnych strategii, ktére zwigzane sg
zarowno z profilaktyka, jak i wlasciwym leczeniem.

Cel: Celem badania byta ocena wplywu stanu odzywienia ocenionego za pomocg skali
Nutritional Risk Score 2002 (NRS-2002) i Body Mass Index (BMI) na $miertelnos¢
wewnatrzszpitalng u pacjentéw z niewydolno$cia serca (HF) 1 ostrym zawatem mig$nia
sercowego (AMI) oraz na dlugo$¢ hospitalizacji (LOHS) u pacjentow
z migotaniem przedsionkow (AF) w zalezno$ci od pfci.

Material i metody: Do badania wlaczono 809 pacjentdow rozpoznaniem HF,
945 pacjentéw z rozpoznaniem AMI oraz 1342 pacjentéw z rozpoznaniem AF, ktorzy
spetniali nastepujace kryteria wiaczenia: wiek >18 lat, odnotowany w dokumentacji
przyjecia wynik BMI oraz NRS-2002. Stan odzywienia pacjentow oceniony zostat za
pomoca wskaznika BMI oraz skali NRS-2002. Dodatkowo analizie poddane zostaly dane

kliniczne pacjentow takie jak: wynik BMI, wynik NRS-2002, LOHS oraz choroby



wspolistniejace. Ryzyko niedozywienia stwierdzano, gdy NRS-2002>3 pkt. Wynik BMI
byl interpretowany zgodnie z kryteriami WHO (Swiatowa Organizacja Zdrowia)
tj. niedowaga (BMI<I18.5), prawidlowa masa ciala (BMI 18.5-24.9),
nadwaga (BMI 25-29.9) otylos¢ (BMI>30).

Wyniki: W grupie pacjentow z HF kobiety byly istotnie statystycznie starsze od
mezezyzn (74,67+11,15 vs. 66,76+£17,78; p<0,001). W modelu nieskorygowanym
BMI<18,5 (OR=14,81, p=0,001) oraz ryzyko niedozywienia wg NRS-2002 (OR=8,979,
p<0,001) byly niezaleznymi predyktorami $miertelno$ci wewnatrzszpitalnej wsrdd
mezezyzn. W przypadku kobiet, zadna z tych cech nie byla istotna. W modelu
skorygowanym o wiek zard6wno wynik BMI<18,5 (OR=15,423, p=0,001), jak i ryzyko
niedozywienia (OR=5,557, p=0,002) byly niezaleznymi predyktorami $miertelnosci
wewnatrzszpitalnej u mezczyzn. W przypadku kobiet nie wykazano takiej zaleznosci.
W modelu skorygowanym o wszystkie zmienne w przypadku mezczyzn zar6wno
BMI<18,5 (OR=15,978, p=0,007), jak i NRS>3 (OR=4,686, p=0,015) podnosito szanse
zgonu wewnatrzszpitalnego, nie zas u kobiet.

W  grupie pacjentow z AMI kobiety byly istotnie starsze od megzczyzn
(73,24+11,81 vs 67+11,81). W modelu nieskorygowanym wynik NRS>3 zwigkszal
szans¢ zgonu wewnatrzszpitalnego wsrod kobiet. Zaleznosci tej nie odnotowano
u me¢zczyzn. Wieloczynnikowy model regresji logistycznej skorygowany o wszystkie
dostepne zmienne wykazal, ze ryzyko niedozywienia wg NRS-2002 zwickszalo szanse
zgonu wewnatrzszpitalnego wérod kobiet (OR=6,555, p=0,007), nie zas wrod mezczyzn.
Nie stwierdzono wptywu wyniku BMI na §miertelno$¢ wewnatrzszpitalng zadnej z pici.
W  grupie pacjentéow z AF kobiety byly istotnie starsze od me¢zczyzn
(72,94+9,56 vs. 65,11£12,68, p<0,001). W przypadku me¢zczyzn nieskorygowany model

regresji liniowej wykazal, Ze ryzyko niedozywienia wg NRS-2002 bylo niezaleznym



czynnikiem wydluzajacym LOHS (B=1,95, p=0,003). Zaleznosci takiej nie odnotowano
wsrod kobiet. W skorygowanym o wiek modelu regresji liniowej wynik NRS>3 byt
istotnym czynnikiem wydluzajacym LOHS u mezczyzn (B=1,843, p=0,005), nie za$
u kobiet. W modelu skorygowanym o wiek oraz choroby wspdtistniejace ryzyko
niedozywienia nadal pozostawalo niezaleznym predyktorem wydhizajacym LOHS
(B=1,285, p=0,043) wsrod pacjentéw. Zaleznosci tej nie odnotowano wsrdd pacjentek.
W obu grupach nie odnotowano wptywu BMI na LOHS.

Whioski: W badanej grupie pacjentéw z HF, ryzyko niedoZzywienia oceniane za pomoca
skali NRS-2002 oraz niedowaga wg BMI byty niezaleznymi predyktorami szansy zgonu
wewnatrzszpitalnego u mezczyzn. W przypadku kobiet nie wykazano takiej zaleznosci.
W grupie pacjentéw z AMI, ryzyko niedozywienia ocenione za pomocg skali NRS-2002
bylo czynnikiem zwigkszajacym szans¢ zgonu wewnatrzszpitalnego u kobiet.
W przypadku mezczyzn takiej zaleznosci nie wykazano. Nie stwierdzono zwigzku
pomiedzy wynikiem BMI a $§miertelno$cia wewnatrzszpitalng zaréwno u kobiet, jak
1 me¢zezyzn z AMI. W grupie pacjentow z AF, ryzyko niedozywienia wg NRS-2002 byto
niezaleznym predyktorem dtugo$ci hospitalizacji u mezczyzn, ale nie u kobiet. W tej
grupie nie stwierdzono zwigzku pomiedzy BMI a LOHS zaré6wno u kobiet, jak
1 m¢zczyzn. Wplyw stanu odzywienia na rokowania pacjentow z CVD zalezny od pici,

r6zni si¢ w zaleznos$ci od postawionego rozpoznania.

Stowa kluczowe: stan odzywienia, niedozywienie, otyto§¢, NRS-2002, wskaznik masy
ciala, niewydolno$¢ serca, ostry zespol wiencowy, migotanie przedsionkow, rdznice

plciowe



3. Streszczenie w jezyku angielskim (abstract)

Introduction: Nutritional status has a significant impact on the prognosis of patients with
cardiovascular disease (CVD). Overweight and obesity are commonly known serious risk
factors for CVD. Poor nutritional status is associated with increased length of hospital
stay, increased risk of readmission, hospital-acquired infections, worse wound healing,
complications and thus increased treatment costs. Assessment of nutritional status can be
helpful in predicting the risk of complications and mortality. Attention is increasingly
being drawn to sex differences in CVD. Sex is an important determinant of cardiovascular
health and can have an impact on aspects relating to the prophylaxis, risk factors,
development, and course of CVD. An understanding of mechanisms related to differences
between male and female patients can help develop optimum strategies pertaining to both
prophylaxis and appropriate treatment.

Aim: The aim of this study was to examine the sex-specific impact of nutritional status,
as assessed using the Nutritional Risk Screening 2002 (NRS-2002) and body mass index
(BMI), on in-hospital mortality in patients with heart failure (HF) and acute myocardial
infarction (AMI) and on length of hospital stay (LOHS) in patients with atrial fibrillation
(AF).

Material and methods: The study included 809 patients diagnosed with HF, 945 patients
diagnosed with AMI and 1,342 patients diagnosed with AF who met the following
inclusion criteria: age >18 years, BMI and NRS-2002 scores recorded in the admission
record. The nutritional status of the patients was assessed using BMI and the NRS-2002.
In addition, the clinical data of the patients, such as BMI, NRS-2002 score, LOHS and
comorbidities, were analysed. Patients with an NRS-2002 score of 3 or more were

considered at risk of malnutrition. BMI was interpreted according to World Health



Organization (WHO) criteria: underweight (BMI<18.5), normal body weight (BMI 18.5—
24.9), overweight (BMI 25-29.9), obesity (BMI >30).

Results: Female patients with HF were statistically significantly older than male patients
with the condition (74.67+11.15 vs 66.76£17.78; p<0.001). In an unadjusted model,
having BMI<18.5 (OR=14.81, p=0.001) and being at risk of malnutrition, as determined
by the NRS-2002, (OR=8.979, p<0.001) were independent predictors of in-hospital
mortality in male HF patients. Neither of these characteristics was significant in female
HF patients. In an age-adjusted model, having BMI<18.5 (OR=15.423, p=0.001) and
being at risk of malnutrition (OR=5.557, p=0.002) were independent predictors of
in-hospital mortality in male HF patients. No such relationship was found for female HF
patients. In a model adjusted for all variables, BMI<18.5 (OR=15.978, p=0.007) and an
NRS-2002 score of 3 or more (OR=4.686, p=0.015) increased the odds of in-hospital
mortality in male, but not female, HF patients.

Female patients with AMI were significantly older than male AMI patients (73.24+11.81
vs 67£11.81). In an unadjusted model, an NRS-2002 score of 3 or more increased the
odds of in-hospital mortality in female AMI patients. No such relationship was found for
male AMI patients. In a multivariate model adjusted for all available variables, being at
risk of malnutrition, as determined by the NRS-2002, increased the odds of in-hospital
mortality in female (OR=6.555, p=0.007), but not male, AMI patients. BMI did not have
an impact on in-hospital mortality in either male or female AMI patients.

Female patients with AF were significantly older than male patients with the condition
(72.94£9.56 vs. 65.11£12.68, p<0.001). In an unadjusted linear regression model, being
at risk of malnutrition, as determined by the NRS-2002, was an independent factor
increasing LOHS (B=1.95, p=0.003) in male AF patients. No such relationship was found

for female AF patients. In an age-adjusted linear regression model, an NRS-2002 score
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of 3 or more was a significant factor increasing LOHS in male (B=1.843, p=0.005), but
not female, AF patients. In a model adjusted for age and comorbidities, being at risk of
malnutrition remained an independent predictor increasing LOHS (B=1.285, p=0.043)
in male AF patients. No such relationship was found for female patients with the
condition. BMI did not have an impact on LOHS in either male or female AF patients.

Conclusion: In the group of HF patients, the risk of malnutrition according to the NRS-
2002 and underweight according to BMI were independent predictors of in-hospital
mortality in men. The study did not find such a relationship in women. As for patients
with AMI, the risk of malnutrition assessed with NRS-2002 was a factor for increased
risk of in-hospital mortality in women. No such relationship was observed in men. The
study did not find a relationship between BMI and in-hospital mortality either in female
or male patients with AMI. The risk of malnutrition according to the NRS-2002 was an
independent predictor of the length of hospital stay in men but not women with AF.
In this group of patients, there was no relationship between BMI and LOHS either in
women or men. The sex-related impact of nutritional status on the prognosis of CVD

patients varies depending on the diagnosis.

Keywords: nutritional status, malnutrition, obesity, NRS-2002, body mass index, heart

failure, acute coronary syndrome, atrial fibrillation, sex differences
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4. Wykaz stosowanych skrotow

CVD - cardiovascular disease (pl., choroby uktadu sercowo-naczyniowego)

AF - atrial fibrilation (pl., migotanie przedsionkoéw)

HF — heart failure (pl., niewydolno$¢ serca)

AMI - atrial myocardial infarction (pl., ostry zawatl migénia sercowego)

BMI - atrial myocardial infarction (pl., wskaznik masy ciata)

HFrEF — heart failure with reduced ejection fraction (pl., niewydolnos¢ serca z obnizong
frakcja wyrzutowa)

HFpEF — heart failure with preserved ejection fraction (pl., niewydolno$¢ serca
z zachowang frakcja wyrzutowa)

LOHS - length of hospital stay (pl., dlugo$¢ pobytu w szpitalu)

ICD - International Classification of Diseases (pl. Miedzynarodowa Statystyczna
Klasyfikacjia Choréb i Problemoéw Zdrowotnych)

CKD - chronic kidney disease (pl., przewlekta choroba nerek)

HT - hypertension (pl., nadci$nienie tetnicze)

DM - diabetes mellitus (pl., cukrzyca)

TD — thyroid diseases (pl., choroby tarczycy)

CS — cerebral stroke (pl., udar mozgu)

OR - odds ratio (pl., iloraz szans)
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5. Wprowadzenie

Choroby uktadu sercowo-naczyniowego (ang. cardiovascular diseases, CVD)
stanowig istotny problem zdrowia publicznego i sa gtownym powodem zgondéw na calym
swiecie [1-2]. Wedhug danych epidemiologicznych, CVD stanowig 49% wszystkich
zgondw wsrdd kobiet 1 40% wszystkich zgonéw u mezczyzn w Europie [3]. Wedlug
danych szacunkowych, migotanie przedsionkow (ang. atrial fibrilation, AF) dotyka
nawet 4% dorostej populacji [4]. Niewydolnos$¢ serca (ang. heart failure, HF) mozna
nazwaé globalng epidemia, gdyz czesto$¢ jej wystgpowania przekracza 64 miliony
przypadkow, a ogolnoswiatowe obcigzenie ekonomiczne do roku 2030 moze wynie$¢
nawet 398,44 miliardow dolaréw amerykanskich na calym $wiecie [5]. Na podstawie
oceny specyficznych dla pici i wieku trendow w zakresie §miertelnosci z powodu ostrego
zawalu miegs$nia sercowego (ang. atrial myocardial infarction, AMI) wykazano,
ze w latach 2012-2020 doszto do 1 793 314 zgondéw (1 048 044 mezczyzn
1745 270 kobiet) z powodu AMI w panstwach cztonkowskich Unii Europejskiej [6].

Stan odzywienia wykazuje istotny wptyw na rokowania pacjentow. Powszechnie
uznaje si¢, ze niedozywienie moze prowadzi¢ do szeregu konsekwencji klinicznych [7].
Wykazano, ze ma ono wplyw m.in. na oslabienie odpornosci, wydluzenie czasu
hospitalizacji, utrudnienie procesu gojenia si¢ ran, zwigkszong czestotliwos¢ powiktan
pooperacyjnych, podniesienie ryzyka ponownej hospitalizacji, a w konsekwencji - wzrost
kosztéw leczenia [8-10]. W badaniu Kootaka i wsp. wykazano, ze niedozywienie
definiowane wedtlug kryteriow GLIM jest czynnikiem predykcyjnym $miertelno$ci
u pacjentéw z CVD [11]. Wedlug Raposeiras 1 wsp. niedozywienie jest powszechne
wsrdd pacjentdw z ostrym zespotem wiencowym i silnie koreluje zarowno ze zwigkszong
$miertelnoscia, jak 1 zdarzeniami sercowo-naczyniowymi. Ocena stanu odzywienia moze

by¢ pomocna w przewidywaniu ryzyka powiklan oraz zgonu [12-13]. Podobnie
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w przypadku HF, ktora czesto faczy si¢, zarowno z istotng utratag masy beztluszczowej,
jak 1 z wystepowaniem kacheksji sercowej [14]. Niedozywienie przebiegajace ze
wzrostem st¢zenia cytokin prozapalnych, niedobory zywieniowe, oslabienie sity
mig$niowej oraz kacheksja maja wplyw na rokowania u pacjentow z przewlekta HF [15].
W swojej metaanalizie Lv i wsp. wykazali, Zze problem niedozywienia moze dotyczy¢
nawet 46% pacjentow z HF 1 zwigksza ono ryzyko zgonu [16]. Stan odZzywienia moze
réwniez warunkowaé czgsto§¢ wystepowania CVD, w tym m.in. AF. Dodatkowo,
wskaznik masy ciala (ang. body mass index, BMI) moze by¢ czynnikiem predykcyjnym
wystepowania AF, wigza¢ si¢ z wigksza liczbg zdarzen arytmii oraz mie¢ wptyw na jej
progresje [17-19]. W badaniu Wang i wsp. niedowaga wg BMI<18,5 kg/m? u pacjentow
z AF byla niezaleznym czynnikiem ryzyka zgonoéw ze wszystkich przyczyn [20].
Zalezno$¢ migdzy stanem odzywienia a ryzykiem AF oraz liczbg jego powiklan moze
przyjmowac ksztalt litery ,,U” [21].

Nadwaga i otytos¢ stanowig wazne czynniki ryzyka CVD [22]. Nadmierna masa ciata
przyczynia si¢ bowiem do wystgpienia dyslipidemii, cukrzycy typu 2 czy nadci$nienia
tetniczego (HT) [23]. W metaanalizie Asad i wsp. udowodnino, ze otylo§¢ wiaze si¢
ze zwigkszonym ryzykiem wystgpienia AF, a efekt ten wydaje si¢ by¢ podobny u obu pici
[24]. W dostepnej literaturze, zaréwno w przypadku HF, jak i AMI oraz AF opisywany
jest tzw. ,,paradoks otytosci” polegajacy na tym, ze u pacjentow z nadwaga i otytoscia
rokowanie moze by¢ lepsze, nizeli w przypadku chorych z prawidlowa lub niska masa
ciata [25-27]. Problem jednak wydaje si¢ by¢ bardziej ztozony i wynika¢ nie z samej
masy ciala, a udzialu tkanki thuszczowej oraz zawartosci bezttuszczowej masy ciala [28].
Niedawno opublikowane badania rzucaja nowe S$wiatlo na rozumienie ,,paradoksu
otytosci” wskazujac na konieczno$¢ réznicowania fenotypow otylosci oraz wplywu

innych czynnikow, takich jak wydolno$¢ krazeniowo-oddechowa, stosowane leki, palenie
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tytoniu czy czas trwania otyto$ci na rokowania w CVD. [29-30] U chorych z HF sugeruje
sie, by z duza ostrozno$cia podchodzi¢ do definiowania ,,paradoksu otylo$ci” na
podstawie wyniku BMI [31].

Coraz czg$ciej zwraca si¢ uwage na istotne réznice mi¢dzy kobietami 1 mezczyznami
w CVD. Ple¢ jest waznym wyznacznikiem zdrowia sercowo-naczyniowego,
a zrozumienie mechanizmow zwigzanych z rdéznicami mig¢dzyptciowymi wydaje si¢
fundamentalnym krokiem w kierunku opracowywania optymalnych strategii zwigzanych
z profilaktyka i leczeniem. RézZnice migdzy kobietami i m¢zczyznami w CVD dotyczy¢
moga zarowno profilaktyki, jak czynnikow ryzyka, ich znaczenia dla rozwoju CVD,
patofizjologii oraz sposobu leczenia [32-33]. W przypadku HF pte¢ moze mie¢ wplyw
m.in. na epidemiologi¢, czynniki ryzyka, patofizjologi¢, az po wynik terapii. Mezczyzni
czesciej cierpig z powodu niewydolnosci serca z obnizong frakcja wyrzutowa (ang. heart
failure with reduced ejection fraction, HFTEF), w przypadku kobiet dominuje za$
niewydolnos¢ serca z zachowang frakcja wyrzutowa (ang. heart failure with preserved
ejection fraction, HFpEF) [34]. Z kolei kobiety z AF wykazuja znaczace roznice zwigzane
z wigkszym ryzykiem wystapienia objawoéw 1 ich nasileniem oraz naturalnym
przebiegiem choroby [35]. W badaniu The VITAL Rhythm Study wykazano, ze ryzyko
wystapienia AF u kobiet jest mniejsze, jednak po uwzglednieniu réznic zwigzanych ze
wzrostem, pte¢ zenska byta powigzana z wyzszym ryzykiem AF [36]. Warto podkreslic,
ze kobiety sg nadal niedostatecznie reprezentowane w badaniach klinicznych, co moze
prowadzi¢ do niewlasciwego leczenia i opieki [34].

W chwili obecnej istnieje niewiele prac oceniajacych zalezny od ptci wptyw stanu
odzywienia na rokowania pacjentow z CVD. Podkreslajac ztozono$¢ problemu, istotnym
zatem wydaje si¢ poszukiwanie czynnikow majacych wplyw na $miertelnosé

wewnatrzszpitalng czy wydluzenie pobytu w szpitalu u pacjentow z CVD.
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Ocena czynnikdw majacych wplyw na rokowania pacjenta w momencie przyjecia do
szpitala moze mie¢ znaczenie zarOwno prognostyczne, jak i ekonomiczne, oraz pozwalaé

wiaczy¢ odpowiednie interwencje we wczesnym etapie leczenia.
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6. Cel pracy

Celem pracy byta ocena wplywu stanu odzywienia ocenianego za pomoca skali
Nutritional Risk Score 2002 (NRS-2002) i BMI na rokowania pacjentéw z wybranymi
chorobami ukladu sercowo naczyniowego. Odpowiedzi na powyzsze zagadnienie
uzyskano poprzez realizacj¢ nastepujacych celow szczegdtowych, zdefiniowanych

w trzech publikacjach wiaczonych do cyklu badawczego.

Celem pracy oryginalnej pt.: Sex-related differences in the impact of nutritional status
on in- hospital mortality in heart failure: a retrospective cohort study byta ocena wpltywu
stanu odzywienia ocenionego za pomocg skali NRS-2002 i BMI na $miertelno$¢

wewnatrzszpitalng u pacjentow z HF w zaleznosci od plci.

Celem pracy oryginalnej Sex-related differences in the impact of nutritional status on
in-hospital mortality in acute coronary syndrome: a retrospective cohort study byta ocena
wplywu stanu odzywienia ocenionego za pomocg skali NRS-2002 i BMI na $miertelno$¢

wewnatrzszpitalng u chorych z AMI w zaleznosci od pfci.

Celem pracy oryginalnej Sex-related differences in the impact of nutritional status on
length of hospital stay in atrial fibrillation: a retrospective cohort study byla ocena
wplywu stanu odzywienia ocenionego za pomoca skali NRS-2002 i BMI na diugos¢
pobytu w szpitalu (ang. length of hospital stay, LOHS) wséréd pacjentow z AF

w zaleznosci od pici.
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7. Material i metody

7.1 Charakterystyka badanej grupy

W pracy dokonano retrospektywnej analizy dokumentacji medycznej pacjentow,
ktérzy przyjeci zostali do Instytutu Chordb Serca Uniwersyteckiego Szpitala Klinicznego
we Wroclawiu, w okresie od stycznia 2017 roku do czerwca 2021 roku w trybie naglym
z powodu: HF (ICD10: 7150), AMI (ICD10: 121) oraz AF (ICD10: 148).
Do badania wlaczono 809 pacjentow rozpoznaniem HF (publikacja pierwsza), 945
pacjentéw z rozpoznaniem AMI (publikacja druga) oraz 1342 pacjentéw z rozpoznaniem
AF (publikacja trzecia), ktorzy spetniali nastepujace kryteria wilaczenia: wiek>18 lat,
odnotowany w dokumentacji przyjecia wynik BMI oraz NRS-2002. Analizie poddane
zostaly dane pacjentéw takie jak: wynik BMI, wynik NRS-2002, LOHS oraz choroby
wspolistniejagce m.in. takie jak: HF, przewlekla choroba nerek (ang. chronic kidney
disease, CKD), nadci$nienie tetnicze (ang. hypertension, HT), cukrzyca (ang. diabetes
mellitus, DM), choroby tarczycy (ang. thyroid disease, TD), przebyte AMI i udar mozgu
(ang. cerebral stroke, CS). Badanie zostalo przeprowadzone zgodnie z zasadami
Deklaracji Helsinskiej i uzyskato zgode Komisji Bioetycznej przy Uniwersytecie

Medycznym we Wroctawiu (protokét nr: KB-837/2022).

7.2 Ocena stanu odzywienia

Stan odzywienia pacjentdw oceniony zostat za pomocg wskaznika BMI oraz skali
NRS-2002. Wskaznik BMI wyliczono jako stosunek masy ciala do wzrostu
podniesionego do kwadratu [kg/m?]. Wynik BMI interpretowano zgodnie z kryteriami
WHO tj. niedowaga (BMI<18.5), prawidlowa masa ciata (BMI 18.5-24.9), nadwaga
(BMI 25-29.9), otytos¢ (BMI>30) [37]. Ocena ryzyka zwigzanego ze stanem odzywienia

przeprowadzona zostata za pomocg skali NRS-2002. Skala ta sktada si¢ z dwoch czgsci.
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W pierwszej, dotyczacej pogorszenia stanu odzywienia oceniane s3: utrata masy ciata
w czasie, wynik BMI oraz wyst¢gpowanie zmniejszonego spozycia pokarmu wzgledem
zapotrzebowania energetycznego w ostatnich 7 dniach (0-3 pkt). Czg$¢ druga ocenia
nasilenie ci¢zkosci choroby, ktére warunkuje zwigkszenie zapotrzebowania
energetycznego, zgodnie ze skala: brak — 0 pkt, lekkie — 1 pkt (np. ztamanie koS$ci
biodrowej, marsko$¢ watroby, cukrzyca), srednie — 2 pkt (np. duze operacje w obrebie
jamy brzusznej, udar moézgu, ci¢zkie zapalenie ptuc), cigzkie — 3 pkt (np. uraz glowy,
pacjent wymagajacy intensywnej terapii). Jesli wiek chorego przekracza 70 lat przyznaje
si¢ dodatkowy 1 pkt. Punktacja mies$ci si¢ w skali od 0 do 7 [38]. U kazdego pacjenta
z wynikiem >3 pkt stwierdzono ryzyko niedozywienia. Wyniki BMI oraz NRS-2002
zostaly odnotowane w dokumentacji medycznej pacjenta przez lekarza w chwili przyjecia

do szpitala.

7.3 Analiza statystyczna

Analiza zmiennych iloSciowych (tj. wyrazonych liczba) przeprowadzona zostala
poprzez wyliczenie $redniej, odchylenia standardowego, mediany oraz kwartyli. Analizg
zmiennych jako$ciowych (tj. niewyrazonych liczba) przeprowadzono poprzez wyliczenie
liczby 1 procentu wystapien kazdej z wartoSci. PoroOwnanie warto$ci zmiennych
jakosciowych w grupach uzyskano za pomoca testu chi-kwadrat (z korekta Yatesa dla
tabel 2x2) lub dokladnego testu Fishera tam, gdzie w tabelach pojawily si¢ niskie
licznos$ci oczekiwane. Porownanie warto$ci zmiennych ilosciowych w dwéch grupach
wykonano za pomoca testu Manna-Whitney’a. Jedno- oraz wieloczynnikowa analize
wplywu wielu zmiennych na zmienna dwustanowg uzyskano metoda regresji
logistycznej. Wyniki przedstawiono w postaci warto$ci parametréw wyrazonych jako

ilorazy szans (ang. odds ratio, OR) z 95-procentowym przedzialem ufnosci.
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Jedno- oraz wieloczynnikowg analiz¢ wplywu wielu zmiennych na dtugo$¢ hospitalizacji
(zmienng ilo$ciowa) wykonano metoda regresji liniowej. Wyniki zaprezentowano
W postaci wartosci parametrow regresji z 95-procentowym przedziatem ufnosci. Poziom
istotnosci dla wszystkich testow statystycznych przyjeto na poziomie 0,05. Analiza

wykonana zostata w programie R, wersja 4.2.2.
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1. Introduction

Cardiovascular disease (CVD) is a serious public health
issue as it accounts for almost one-third of all deaths
worldwide [1,2]. While the overall incidence and mortality
rates of CVD declined in the period from 1990 to 2017, the
mortality-to-incidence ratio did not change [3]. Epidemi-
ological studies show that in Europe, CVD accounts for 40%
of deaths among men and 49% of deaths among women
[4]. According to Jergensen et al., the elimination of
modifiable risk factors, such as unhealthy lifestyle, could
prevent 80% of CVD cases [5].

Nutritional status is one of the modifiable factors that
have an impact on prognosis in patients with ACS [6].
Malnutrition identified on admission to hospital is an in-
dependent risk factor for, among other things, the devel-
opment of complications, prolonged hospital stay, hospital
readmission and all-cause mortality in ACS patients [6—9].
Malnutrition can also affect overweight or obese patients. It
is estimated that it may affect up to 50% of ACS patients
with obesity [6,10]. As regards obesity, the results of studies
vary. While the majority of authors agree that moderate and
severe obesity is associated with a higher risk of death from
ACS or non-CVD causes, some authors have reported an
obesity paradox [11,12], whereby obese patients have better
prognosis than their normal weight or underweight coun-
terparts [13]. Nevertheless, assessment of nutritional status
can help assess the risk of complications, including death,
after ACS [14]. Several nutritional assessment tools have
been proposed and extensively used in clinical settings,
such as e.g. NRS-2002, Malnutrition Universal Screening
Tool (MUST) or Subjective Global Assessment (SGA) [15].
According to the current polish legislation, NRS-2002 or
SGA is used to assess nutritional status during hospital
admission and it is consistent with the Global Leadership
Initiative on Malnutrition guidelines [16]. Also the NRS-
2002 is a tool recommended by the European Society of
Parenteral and Enteral Nutrition [17,18].

According to Berger et al., women with ACS tend to be
older and have more comorbidities (including hyper-
lipidaemia, diabetes, hypertension and heart failure)
compared to male patients with ACS [19]. The results of
the Global Use of Strategies to Open Occluded Coronary
Arteries in Acute Coronary Syndromes IIb (GUSTO-IIb)
study showed that outcomes may differ between men and
women with ACS depending on the type of coronary
syndrome [20]. Despite differences between men and
women in, among other things, anatomy, male and female
patients with ACS are treated in the same way based on
guidelines developed on the basis of data from RCTs, in
which women are under-represented [21]. Guidelines by
the European Society of Cardiology note that data from
registries and studies show discrepant results with regard
to the use of evidence-based therapy, treatment outcomes
and access to healthcare between men and women with
ACS [22].

The aim of this study was to assess the prognostic
impact of NRS-2002 and BMI on in-hospital mortality in
patients with AMI in relation to sex.
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2. Methods
2.1. Study design and setting

We carried out a retrospective analysis of the medical re-
cords of patients admitted with acute myocardial infarc-
tion (AMI, ICD10: 121) to the Institute of Heart Diseases
(Department of Cardiology) of the University Clinical
Hospital in Wroctaw (Poland) between January 2017—May
2019.

2.2. Study population and data

We analysed all the patients that met the inclusion criteria.
The inclusion criteria were as follows: emergency admis-
sion to the Institute of Heart Diseases due to AMI, age >18
years, BMI and Nutritional Risk Screening 2002 (NRS-
2002) score noted in medical records at the time of
admission. Exclusion criteria were a diagnosis other than
AM, the lack of a BMI and NRS-2002 result in the patient’s
medical record. Ultimately, the data of 945 patients, such
as BMI, NRS-2002 score, comorbidities, length of hospital
stay, were analysed. The primary outcome was in-hospital
mortality. Comorbidities and past medical conditions were
noted in the patient’s medical record by a medical doctor
on the admission of the patient to hospital.

2.3. Nutritional screening

Nutritional status was assessed using the NRS-2002
screening tool, which screens for impaired nutritional
status (score 0—3, depending on three variables: diet one
week before hospitalization, BMI and weight loss) and
severity of disease (score 0—3, which classified the pa-
tients according to the score of disease-related stress
metabolism). An extra point is added to the total score for
patients aged >70. Score ranges on a scale of 0—7. Patients
with a score >3 are considered to be nutritionally at risk
[23]. The World Health Organization criteria are used to
classify patients as underweight (BMI<18.5), normal
weight (BMI 18.5—24.9), pre-obese (BMI 25-29.9) and
obese (BMI > 30) [24]. The NRS-2002 scores and BMI
values of the patients were calculated and recorded in the
patients’ medical records by a medical doctor on the
admission of the patients to hospital.

2.4. Ethical considerations

The study was conducted in accordance with the princi-
ples of the Declaration of Helsinki and approved by the
independent Bioethics Committee of the Wroclaw Medical
University (protocol no. KB-837/2022). The study followed
the STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines.

2.5. Statistical analysis

Distributions of quantitative variables were described using
means, standard deviations, medians and quartiles,
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whereas distributions of qualitative variables were
described with the number and percentage of occurrence
for each of their values. The chi-square test (with Yates’
correction for 2 x 2 tables) was used to compare qualitative
variables among groups. In the case of low values in con-
tingency tables, the Fisher’s exact test was used instead. The
Mann-Whitney test was used to compare quantitative var-
iables between two groups. Logistic regression was used to
analyse the impact of quantitative variables on dichoto-
mous outcome. All clinical variables that were recorded in
the medical records at admission to the hospital were used
to construct the multivariate model. The final model
included the variables of age, sex, type of MI, CKD, HF, CS,
HT, DM, Hypercholesterolemia, BMI and NRS-2002. Odds
ratios (OR) with 95% confidence intervals were reported.
The significance level for all statistical tests was set at 0.05.
R 4.2.2. was used for computations.

3. Results
3.1. Comparison of patient characteristics by sex

As shown in Fig. 1, a total of 945 patients were ultimately
included in the present study. In a first step, variables were
compared by sex. Compared with male patients, female
patients were statistically significantly older (73.24 + 11.81
vs 67 4 11.81) and were significantly more likely to have
such comorbidities as chronic kidney disease (CKD), hy-
pertension (HT) and diabetes mellitus (DM). Female pa-
tients were also significantly more likely to be obese. A
comparison of patient characteristics by sex is shown in
Table 1.

3.2. Comparison of patient characteristics by presence or
absence of obesity

Female and male patients were divided into obese (BMI >
30) and non-obese (BMI < 30) groups. Female patients
with obesity were significantly more likely to have HT and
DM compared with non-obese female patients. Male pa-
tients with obesity were significantly younger and more
likely to have DM and HT compared to non-obese male
patients (Table 2).

3.3. Comparison of patient characteristics by risk of
malnutrition (as assessed using the NRS-2002 tool)

Female patients at risk of malnutrition were significantly
older, were significantly less likely to have HT and DM and
had a significantly lower BMI compared to female patients
who were not at risk of malnutrition. Moreover, female
patients at risk of malnutrition had significantly higher in-
hospital mortality.

Male patients at risk of malnutrition were significantly
older, had a longer hospital stay and were less likely to
have HF and hypercholesterolemia compared to male pa-
tients who were not at risk of malnutrition. Moreover, they
had a significantly lower BMI compared to male patients
not at risk of malnutrition (Table 3).
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Figure 1 Flow diagram. NRS-2002, Nutritional Risk Screening 2002;
BMI, body mass index.

3.4. Impact of BMI and nutritional status (NRS-2002) on
mortality — unadjusted

In a multivariate logistic regression model, the risk of
malnutrition (NRS-2002 score >3) was a significant inde-
pendent predictor of the odds of in-hospital mortality in
female ACS patients. Female patients at risk of malnutri-
tion had more than 7-fold higher odds of in-hospital
mortality (OR = 7.51, p = 0.001) compared to female
patients not at risk of malnutrition. None of the traits
analysed was found to be a significant independent pre-
dictor of the odds of in-hospital mortality in male patients
(Table 4).

3.5. Impact of BMI and nutritional status (NRS-2002) on
mortality - adjusted by the clinical variables listed in
Section 3.1

A multivariate logistic regression model showed that HF
(OR = 8.408, p = 0.003) and risk of malnutrition (as
determined using the NRS-2002 tool) (OR = 6.555,
p = 0.007) were significant independent predictors of the
odds of in-hospital mortality in female ACS patients.

The only significant independent predictor of the odds
of in-hospital mortality in male patients was HF
(OR = 3.789 p = 0.006). The impact of BMI and nutritional
status (NRS-2002) on mortality in female and male pa-
tients is shown in Table 5.

4. Discussion

A number of scientific reports have indicated that there is
an association between sex and CVD, including cardio-
vascular risk, symptom presentation, treatments and
prognosis. While previous research has looked at the
impact of nutritional status on mortality in patients with
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Table 1 Comparison of patient characteristics by sex.

Parameter Female (N = 322) Male (N = 623) Total (N = 945) p

Age [years] Mean (SD) 73.24 (11.81) 67 (11.81) 69.13 (12.17) p < 0.001
Median (quartiles) 74.5 (66—83) 67 (60—75) 69 (61—-78)
Range 39-95 32-96 32-96
Missing 0 0 0

LOHS [days] Mean (SD) 10.62 (6.99) 10.92 (8.06) 10.82 (7.71) p = 0307
Median (quartiles) 8 (6—13) 8 (6—13) 8 (6—13)
Range 1-48 1-57 1-57
Missing 0 0 0

Type of MI STEMI 95 (29.50%) 194 (31.14%) 289 (30.58%) p = 0.658
NSTEMI 227 (70.50%) 429 (68.86%) 656 (69.42%)

CKD No 226 (70.19%) 509 (81.70%) 735 (77.78%) p < 0.001
Yes 96 (29.81%) 114 (18.30%) 210 (22.22%)

HF No 234 (72.67%) 457 (73.35%) 691 (73.12%) p = 0.883
Yes 88 (27.33%) 166 (26.65%) 254 (26.88%)

(e No 289 (89.75%) 572 (91.81%) 861 (91.11%) p =035
Yes 33 (10.25%) 51 (8.19%) 84 (8.89%)

HT No 46 (14.29%) 163 (26.16%) 209 (22.12%) p < 0.001°
Yes 276 (85.71%) 460 (73.84%) 736 (77.88%)

DM No 176 (54.66%) 407 (65.33%) 583 (61.69%) p = 0.002%
Yes 146 (45.34%) 216 (34.67%) 362 (38.31%)

Hypercholesterolemia No 190 (59.01%) 382 (61.32%) 572 (60.53%) p = 0.536
Yes 132 (40.99%) 241 (38.68%) 373 (39.47%)

BMI 18.5-24.9 98 (30.43%) 176 (28.25%) 274 (28.99%) p = 0.012°
<18.5 12 (3.73%) 9 (1.44%) 21 (2.22%)
25.0-29.9 106 (32.92%) 260 (41.73%) 366 (38.73%)
>30 106 (32.92%) 178 (28.57%) 284 (30.05%)

NRS-2002 <3 294 (91.30%) 589 (94.54%) 883 (93.44%) p = 0.077
>3 28 (8.70%) 34 (5.46%) 62 (6.56%)

In-hospital mortality No 306 (95.03%) 602 (96.63%) 908 (96.08%) p = 0.306
Yes 16 (4.97%) 21 (3.37%) 37 (3.92%)

p — Qualitative variables: chi-square test or Fisher’s exact test. Quantitative variables: Mann-Whitney test.

¢ Statistically significant (p < 0.05). Abbreviations: n, number of participants; LOHS, length of hospital stay; HF, heart failure; MI, myocardial
infarction; STEMI, ST-elevation myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; HT, hypertension; DM, diabetes mellitus;
CS, cerebral stroke; CKD, chronic kidney disease; NRS-2002, Nutritional Risk Screening 2002.

ACS, little data is available showing differences based on
sex and nutritional status. Therefore, in this study we
sought to assess the impact of nutritional status on in-
hospital mortality in ACS patients in relation to sex.
Increased risk of malnutrition is a significant factor
affecting, among others, the length of hospital stay, risk of
complications, risk of hospital readmission and risk of
death in patients with CVD [25—27]. This is also the case
for patients with ACS [6]. Poor nutrition, including
malnutrition, is also a public health problem for economic
reasons [28,29].

Our multivariate logistic regression model showed that
female patients with ACS who were at risk of malnutrition
had more than 6-fold higher odds of in-hospital mortality
(OR = 6.555, p = 0.007). No such relationship was found
for male patients. Thus, it seems that the prognostic sig-
nificance of malnutrition in patients with ACS is of sig-
nificant clinical interest — especially given that
malnutrition among patients with ACS correlates with
increased mortality [8,10,30,31]. The result of NutritionDay
study shows the prevalence of hospital malnutrition in
Europe is 12.9% while in Poland it is 9.4% in the general
patient population [32]. Another Polish study documented
that a higher risk of in-hospital mortality and readmission
to hospital is associated with a NRS-2002 score >3, male
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gender, and a lower than normal body weight [33]. The
findings from an observational cohort study in China
showed that the risk of malnutrition, as assessed using the
Geriatric Nutritional Risk Index (GNRI), is a predictor of
adverse prognosis in patients with non-ST elevation ACS
[34]. It has also been found that malnutrition, as deter-
mined by the GNRI, is an independent factor influencing
the development of complications (OR = 2.13, p < 0.001)
and an important factor influencing in-hospital mortality
(OR = 248, p < 0,001) in patients with acute MI [7].
Similarly to the present study, Roubin et al. found in
their study including patients with ACS that malnutrition
was more common in female patients [31]. According to
Takahashi et al., malnutrition is associated with unfav-
ourable outcomes in patients with ACS. In that study,
nutritional status was assessed using the Controlling
Nutritional Status (CONUT) score [35]. It should be noted
that women have less muscle mass than men. Moreover,
while women are more susceptible to disuse muscle at-
rophy, they have a smaller loss of muscle mass with
ageing, which may be associated with the difference in
muscle mass between the sexes [36,37]. It seems that
there is a relationship between muscle mass and mortality,
especially in women [38,39]. While this hypothesis should
be treated with caution, anthropometric differences



2246

A. Kwasny et al.

Table 2 Comparison of patient characteristics by presence or absence of obesity.

Parameter Female (N = 322) P Male (N = 623) P
Obese Non-obese Obese Non-obese
(N = 106) (N = 216) (N =178) (N = 445)

Age [years] Mean (SD) 71.99 (10.59) 73.86 (12.34)  0.076 65.21 (11.53) 67.72(11.86) 0.021°
Median (quartiles) 72 (65.25-79) 76 (66—84) 66 (59—71) 68 (60—76)
Range 42-95 39-94 34-92 3296
Missing 0 0 0 0

LOHS [days] Mean (SD) 10.43 (7.84) 10.71 (6.54) 0.197 11.36 (9.25) 10.74 (7.54) 0.868
Median (quartiles) 8 (6.25—11) 9(6—13) 8 (6—13) 8 (6—13)
Range 1-48 1-45 2-57 1-44
Missing 0 0 0 0

Type of MI STEMI 28 (26.42%) 67 (31.02) 0471 45 (25.28) 149 (33.48%) 0.057
NSTEMI 78 (73.58%) 149 (68.98) 133 (74.72) 296 (66.52%)

CKD No 74 (69.81%) 152 (70.37) 1 148 (83.15) 361 (81.12%)  0.635
Yes 32 (30.19%) 64 (29.63) 30 (16.85) 84 (18.88%)

HF No 71 (66.98%) 163 (75.46) 0.141 126 (70.79) 331 (74.38%) 0414
Yes 35 (33.02%) 53 (24.54) 52 (29.21) 114 (25.62%)

CS No 99 (93.40%) 190 (87.96) 0.188 166 (93.26) 406 (91.24%) 0.503
Yes 7 (6.60%) 26 (12.04) 12 (6.74%) 39 (8.76%)

HT No 6 (5.66%) 40 (18.52) 0.003° 32(17.98) 131 (29.44%) 0.005°
Yes 100 (94.34%) 176 (81.48) 146 (82.02) 314 (70.56%)

DM No 39 (36.79%) 137 (63.43) <0.001" 92 (51.69) 315 (70.79%) <0.001"
Yes 67 (63.21%) 79 (36.57) 86 (48.31%) 130 (29.21%)

Hypercholesterolemia  No 65 (61.32%) 125 (57.87) 0.638 105 (58.99) 277 (62.25%) 0.507
Yes 41 (38.68%) 91 (42.13) 73 (41.01) 168 (37.75%)

NRS-2002 <3 101 (95.28%) 193 (89.35) 0.118 169 (94.94) 420 (94.38%) 0.933
>3 5 (4.72%) 23 (10.65) 9 (5.06%) 25 (5.62%)

In-hospital mortality ~ No 102 (96.23%) 204 (94.44) 0.675 175 (98.31) 427 (95.96%) 0219
Yes 4 (3.77%) 12 (5.56%) 3 (1.69%) 18 (4.04%)

p — Qualitative variables: chi-square test or Fisher’s exact test. Quantitative variables: Mann-Whitney test.

@ Statistically significant (p < 0.05). Abbreviations: n, number of participants; LOHS, length of hospital stay; HF, heart failure; MI, myocardial
infarction; STEMI, ST-elevation myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; HT, hypertension; DM, diabetes mellitus;
CS, cerebral stroke; CKD, chronic kidney disease; NRS-2002, Nutritional Risk Screening 2002.

between men and women may have an influence on
prognosis. A number of studies have noted differences
between male and female patients with ACS in terms of
other aspects such as epidemiology, care, symptom pre-
sentation and treatment outcomes [40,41]. A limited
number of studies evaluating gender-specific predictors of
malnutrition in the adult population are available. How-
ever, it is worth noting the important influence of sexual
dimorphism in body weight and composition, hormonal
distinctiveness, and different rates of muscle and bone
mass loss in malnutrition [36,42]. A dataset from The Irish
Longitudinal Study of Ageing isolated gender-dependent
predictors of malnutrition identifying cognitive impair-
ment or receipt of social support as determinants of
malnutrition in women [43]. Sexual biological difference in
the rate of aging, decrease in muscle and bone mass and
deterioration of mental performance may indirectly
explain the higher risk of mortality among women due to
complications of malnutrition.

In one study based on data from the Improving Care for
Cardiovascular Disease in China-Acute Coronary Syndrome
project, the in-hospital mortality rate was higher in female
patients with ACS compared to male ACS patients (2.60%
vs 1.50%, P < 0.001) [44]. In the present study, the in-
hospital mortality rate was also higher in female patients
(4.97% vs 3.37%). However, the finding was not statistically
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significant. In their study, Dawson et al. examined differ-
ences in epidemiology, care and outcomes between male
and female patients attended by EMS for acute undiffer-
entiated chest pain. The study found that women diag-
nosed with ST-segment elevation myocardial infarction
had a higher thirty-day and long-term mortality [41]. Fe-
male patients with ACS are usually older and have more
comorbidities compared with their male counterparts
[45]. Attention should also be given to the obesity paradox,
which is discussed in numerous publications. Our study
did not show protective effects of obesity. However, a
meta-analysis by Saylik et al. on the effect of the obesity
paradox on mortality in patients with ACS found a U-
shaped nonlinear association between BMI and mortality
risk — patients with BMI <21.5 kg/m2 and >40 kg/m2 had
a higher risk of death [46]. Some authors have noted sex
differences in the obesity paradox in patients with ACS. In
a study by Migaj et al., the obesity paradox was only
observed in male ACS patients [47]. In a study by Keller
et al., women with ACS had higher in-hospital mortality
compared to male ACS patients; however, sex differences
were attenuated by obesity, with the obesity paradox and
the protective effects of obesity observed in female pa-
tients [48].

It is difficult to assess nutritional status and risk of
malnutrition in patients with ACS on their admission to
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Table 3 Comparison of patient characteristics by risk of malnutrition (NRS-2002).
Parameter Female (N = 322) Male (N = 623)
NRS >3 n = 28 NRS<3n =294 P NRS>3n=34 NRS<3n=0589 P
(8.69%) (91,31%) (5.46%) (94.54%)

Age [years] Mean (SD) 82.29 (7.84) 72.38 (11.77) 0.001° 74.88 (11.86) 66.55 (11.66) 0.001°
Median (quartiles) 83.5 (76.75—88.25) 73 (65—82) 75.5(66—84.5) 67 (60—74)
Range 65—93 39-95 46-93 32—-96
Missing 0 0 0 0

LOHS [days] Mean (SD) 10 (9.38) 10.68 (6.73) 023 16.88(11.07) 10.58 (7.73) 0.001*
Median (quartiles) 8.5 (5—10.25) 8 (6—13) 14.5 (7.5-23.75) 8 (6—12)
Range 2—-48 1-45 2-39 1-57
Missing 0 0 0 0

Type of MI STEMI 8 (28.57%) 87 (29.59%) 1 5(14.71%) 189 (32.09%) 0.053
NSTEMI 20 (71.43%) 207 (70.41%) 29 (85.29%) 400 (67.91%)

CKD No 17 (60.71%) 209 (71.09%) 0.352 23 (67.65%) 486 (82.51%) 0.051
Yes 11 (39.29%) 85 (28.91%) 11 (32.35%) 103 (17.49%)

HF No 19 (67.86%) 215 (73.13%) 0.707 16 (47.06%) 441 (74.87%) 0.001*°
Yes 9 (32.14%) 79 (26.87%) 18 (52.94%) 148 (25.13%)

(e No 25 (89.29%) 264 (89.80%) 1 29 (85.29%) 543 (92.19%) 0.186
Yes 3(10.71%) 30 (10.20%) 5(14.71%) 46 (7.81%)

HT No 8 (28.57%) 38 (12.93%) 0.042% 11 (32.35%) 152 (25.81%) 0.52
Yes 20 (71.43%) 256 (87.07%) 23 (67.65%) 437 (74.19%)

DM No 22 (78.57%) 154 (52.38%) 0.014" 20 (58.82%) 387 (65.70%) 0.526
Yes 6 (21.43%) 140 (47.62%) 14 (41.18%) 202 (34.30%)

Hypercholesterolemia No 20 (71.43%) 170 (57.82%) 0.231 28(82.35%) 354 (60.10%) 0.016*
Yes 8 (28.57%) 124 (42.18%) 6 (17.65%) 235 (39.90%)

BMI <18.5 3(10.71%) 9 (3.06%) 0.027% 4 (11.76%) 5 (0.85%) 0.001*
18.5-24.9 13 (46.43%) 85 (28.91%) 12 (35.29%) 164 (27.84%)
25.0-29.9 7 (25.00%) 99 (33.67%) 9 (26.47%) 251 (42.61%)
>30 5(17.86%) 101 (34.35%) 9 (26.47%) 169 (28.69%)

In-hospital mortality No 22 (78.57%) 284 (96.60%) 0.001" 31 (91.18%) 571 (96.94%) 0.101
Yes 6 (21.43%) 10 (3.40%) 3 (8.82%) 18 (3.06%)

p - Qualitative variables: chi-square test or Fisher's exact test. Quantitative variables: Mann-Whitney test.

2 Statistically significant (p < 0.05). Abbreviations: n, number of participants; LOHS, length of hospital stay; HF, heart failure; MI, myocardial
infarction; STEMI, ST-elevation myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; HT, hypertension; DM, diabetes mellitus;
CS, cerebral stroke; CKD, chronic kidney disease; NRS-2002, Nutritional Risk Screening 2002.

hospital due to the dynamic nature and complexity of life-
saving interventions. However, screening in this regard is
necessary. Our study did not find a relationship between
BMI and the risk of in-hospital mortality. However, ACS

Table 4 Impact of BMI and nutritional status (NRS-2002) on mor-
tality in male and female patients with ACS (unadjusted).

Female Trait OR 95% CI p
BMI 18.5-249 1 Ref.
<18.5 = = = =
25.0-29.9 0.344 0.087 1359 0.128
>30 0509 0.144 1.793 0.293
NRS-2002 <3 1 ref.
>3 751 2395 23554 0.001*
Male Trait OR 95% CI P
BMI 185249 1 Ref.
<18.5 1.394 0.141 13.786 0.777
25.0-29.9 0479 0.178 1.29 0.145
>30 029 0.078 1.075 0.064
NRS-2002 <3 1 ref.
>3 2,505 0.645 9.732 0.185

*

p — Multivariate logistic regression, statistically significant
(p < 0.05) Abbreviations: n, number of participants; BMI, Body Mass
Index; NRS-2002, Nutritional Risk Screening 2002.
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patients with low body weight have a higher incidence of
adverse cardiovascular events, may not be treated opti-
mally, and their comorbidities may increase their risk of
death [49]. Moreover, it should be noted that awareness of
malnutrition and its impact on treatment and prognosis is
low [6]. Our findings imply that further prospective
research is needed on factors related to sex differences and
nutritional status and their impact on mortality in patients
with ACS.

4.1. Clinical implications

Nutrition treatment education and implementation should
be an integral part of the therapeutic process. Monitoring
the nutritional status of patients during hospitalization,
extensive malnutrition prevention activities and the se-
lection of appropriate interventions for malnourished pa-
tients should be part of the therapeutic process. Starting
nutritional treatment in malnourished patients as soon as
possible can affect prognosis, show prognostic and eco-
nomic significance. Indeed, the impact of malnutrition on
mortality, length of hospital stay, and intensity of treat-
ment has been demonstrated. Undoubtedly, these ele-
ments can increase the cost of treatment [28,50,51].
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Table 5 Impact of BMI and nutritional status (NRS-2002) on mortality — female patients (adjusted model).

Female Trait OR 95% CI p
Age [years] 1.051 0.988 1.118 0.117
Type of MI STEMI 1 Ref.

NSTEMI 091 0.249 mar.33 0.886
CKD No 1 Ref.

Yes 0.235 0.042 1.324 0.101
HF No 1 Ref.

Yes 8.408 02.lut 35.003 0.003 *
CS No 1 Ref.

Yes 2.663 0.589 12.049 0.203
HT No 1 Ref.

Yes 0.268 0.052 1.367 0.113
DM No 1 Ref.

Yes 0318 0.069 1.464 0.141
Hypercholesterolemia No 1 Ref.

Yes 0.364 0.086 1.539 0.169
BMI 18.5—24.9 1 Ref.

<185 = = = =

25.0-29.9 0.384 0.084 1.756 0217

>30 0912 0.21 3.955 0.902
NRS-2002 <3 1 Ref.

>3 6.555 1.653 25.989 0.007 *

Male Trait OR 95% CI P
Age [years] 1.046 0.998 1.097 0.06
Type of MI STEMI 1 Ref.

NSTEMI 0.51 0.18 1.447 0.206
CKD No 1 Ref.

Yes 1.197 041 3.494 0.742
HF No 1 Ref.

Yes 3.785 1.456 9.838 0.006 *
CS No 1 Ref.

Yes 0.811 0.17 3.867 0.793
HT No 1 Ref.

Yes 0.513 0.186 1414 0.197
DM No 1 Ref.

Yes 1.366 0.512 3.641 0.534
Hypercholesterolemia No 1 Ref.

Yes 0.228 0.05 1.054 0.058
BMI 18.5—-24.9 1 Ref.

<18.5 2.7 0.235 30.984 0.425

25.0-29.9 0.629 0214 1.851 04

>30 0.395 0.097 1.603 0.194
NRS-2002 <3 1 Ref.

>3 1.014 0.236 4.361 0.985

p — Multivariate logistic regression * statistically significant (p < 0.05); Abbreviations: HF, heart failure; MI, myocardial infarction; STEMI, ST-
elevation myocardial infarction; NSTEMI, non-ST-elevation myocardial infarction; HT, hypertension; DM, diabetes mellitus; CS, cerebral
stroke; CKD, chronic kidney disease; NRS-2002, Nutritional Risk Screening 2002.

4.2. Study limitations

One limitation of our study is that it included a small
number of patients at risk of malnutrition. Those patients
accounted for 6.56% of the study population. Also, in-
hospital mortality was found to be only 6 women in the
risk of malnutrition group. Moreover, as the study was
retrospective in nature, it did not include assessment of the
body composition of the patients using bioelectrical
impedance or measurement of the waist-to-hip ratio.
Moreover, data on central obesity based on waist circum-
ference were not recorded. The medical records were also
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lacking information on the previous treatment of patients
(e.g., with lipid-lowering drugs). We also had no informa-
tion on what treatment of AMI was and this may also have
an impact on in-hospital mortality in this group of patients.
This is a retrospective study and gathered data from past
admissions by medical doctors to hospital. Not all patients
undergo testing for biochemical markers of malnutrition on
admission, thus we cannot comment on these indicators
and their effect on nutritional status in this study. Due to
the restrictions of access to the personal data of patients
arising from Polish law, we were not able to assess the long-
term survival of the ACS patients included in the study.
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5. Conclusions

The risk of malnutrition according to the NRS-2002 results
were a factor which increased the odds of in-hospital
mortality in female patients admitted to the cardiology
department due to AMI, but not in their male counterparts.
The study did not find a relationship between BMI and in-
hospital mortality in female and male patients with AMIL
However, due to the small number of participants that
were at risk of malnutrition, these results should be
interpreted within the context of each patient. Undoubt-
edly, the impact of BMI and NRS-2002 results in patients
hospitalized in the cardiology department due to AMI
relative to sex requires further investigation.
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Background: Nutritional status is related to the length of hospitalization of
patients with atrial fibrillation (AF). The aim of this study is to assess the prognostic
impact of nutritional status and body mass index on length of hospital stay (LOHS)
among patients with AF relative to their sex.

Methods: A retrospective analysis of the medical records of 1,342 patients
admitted urgently with a diagnosis of AF (ICD10: 148) to the Cardiology Department
(University Hospital in Wroclaw, Poland) between January 2017 and June 2021.

Results: In the study group, women were significantly older than men (72.94 + 9.56
vs. 65.114+12.68, p < 0.001). In an unadjusted linear regression model, malnutrition
risk was a significant independent predictor of prolonged hospitalization in men
(B=1.95, p=0.003) but not in women. In the age-adjusted linear regression
model, malnutrition risk was a significant independent predictor of prolonged
hospitalization in men (B=1.843, p=0.005) but not in women. In the model
adjusted for age and comorbidities, malnutrition risk was a significantindependent
predictor of prolonged hospitalization in men only (B =1.285, p = 0.043). In none
of the models was BMI score a predictor of LOHS in either sex.

Conclusion: The risk of malnutrition directly predicts the length of hospital stays
in men but not women. The study did not find a relationship between body mass
index and length of hospital stay in both women and men.

KEYWORDS

nutritional status, obesity, malnutrition, sex difference, body mass index, atrial fibrillation

1. Introduction
Atrial fibrillation (AF) is estimated to affect about 2-4% of the adult population, and
the incidence is projected to continue to increase up to 4-fold by 2050 (1-3). Both

malnutrition and overweight and obesity are challenges to modern public health in
developed and developing countries (4). Excess body weight is associated with high
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cardiovascular risk, risk of prolonged hospitalization and
mortality (5-7). Despite knowledge on the subject, malnutrition
remains one of the most common causes of death in developing
countries. In 70% of cases, nutritional deterioration occurs during
hospitalization (8, 9). Several publications indicate an association
between AF incidence and overweight and obesity. Studies show
a relationship between AF risk and body weight; overweight and
underweight were associated with higher arrhythmia events
during the follow-up period. It was confirmed that body mass
index (BMI), waist circumference, hip circumference and body
surface area, among others, were independent predictors of atrial
fibrillation (10-12). Thacker et al. observed that higher BMI was
an independent factor in arrhythmia progression from paroxysmal
or persistent AF to fixed AF, in contrast to other factors (13).
Also, a higher BMI score is an independent factor in the
progression of arrhythmias from paroxysmal to sustained atrial
fibrillation, in contrast to other cardiovascular risk factors (14).
Pathak et al. showed that a 10% weight loss in obese’ patients
resulted in a sixfold greater likelihood of maintaining sinus
rhythm than patients with no change in body weight values (15).
Although some researchers have described a phenomenon
occurring among AF patients called the “obesity paradox”
concerning deaths from all causes and those from cardiovascular
causes, there is an inverse relationship between overweight/
obesity and better cardiovascular prognosis at long-term
follow-up (16, 17). There are studies showing gender differences
in AF (18, 19). However, data on the relationship between
nutritional status, gender and length of hospitalization in AF are
scarce. This thread has not been sufficiently explored, justifying
the need for such observations.

The aim of this study is to assess the prognostic impact of
NRS-2002 and body mass index on length of hospital stay (LOHS)
among patients with AF relative to their sex.

2. Materials and methods
2.1. Study design and setting

A retrospective analysis of the medical records of 1,342 patients
admitted urgently with a diagnosis of AF (ICD10: 148) to the
Cardiology Department (Institute of Heart Diseases, University
Hospital in Wroclaw, Poland) between January 2017 and June 2021
was conducted.

2.2. Study population and data

Medical records of all patients who met the following inclusion
criteria were included in the analysis: emergency admission to the
cardiology department for AF (primary reason for hospital
admission), BMI and Nutritional Risk Screening 2002 (NRS-2002)
score noted in medical records at the time of admission, age >18 years
old. Finally, data from 1,342 patients were analyzed, such as NRS-2002
score, Body Mass Index (BMI) score, comorbidities: heart failure
(HF), chronic kidney disease (CKD), arterial hypertension (HT),
diabetes mellitus (DM), thyroid disease (TD), history of cerebral
stroke; acute coronary syndrome (ACS) and length of hospital stay
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(LOHS). Comorbidities and past medical conditions have been
recorded by a doctor in the patient’s medical record when the patient
is admitted to the hospital.

2.3. Tools for assessing nutritional status

Risk of malnutrition was assessed using the screening tools
NRS-2002 (20). This tool assesses impaired nutritional status (0-3
points) and severity of disease (0-3 points). If the patients age
>70years, the patient receives 1 point more. The risk of malnutrition
was found when the patient received >3 points (20). The WHO
criteria for indicating nutritional status are used to classify patients as
obese (BMI>30), pre-obese (BMI 25-29.9), normal body weight
(BMI 18.5-24.9), and underweight (BMI<18.5) (21). Both the
NRS-2002 and the BMI score were assessed and recorded in the
patient’s medical record by the physician at the time of admission to
the hospital.

2.4. Ethical considerations

The study was conducted following the principles of the
Declaration of Helsinki and approved by the independent Bioethics
Committee of Wroclaw Medical University, protocol no.
KB-837/2022. The study followed the STROBE guidelines
Reporting Studies

(Strengthening  the of  Observational

in Epidemiology).

2.5. Statistical analysis

Distributions of quantitative variables were summarized with
mean, standard deviation, median and quartiles. In contrast,
distributions of qualitative variables were summarized with the
number and percent of occurrence for each value. Chi-squared test
(with Yates correction for 2 x 2 tables) was used to compare qualitative
variables among groups. In the case of low values in contingency
tables, Fisher’s exact test was used instead. Mann-Whitney test was
used to compare quantitative variables between two groups. Logistic
regression was used to analyze the impact of quantitative variables on
dichotomous outcomes. All clinical variables recorded in medical
records at hospital admission were used to construct a multivariate
model. Odds ratios (OR) with 95% confidence intervals were shown.
The significance level for all statistical tests was set to 0.05. R 4.2.2. was
used for computations.

3. Results

3.1. Comparison of patient characteristics
by sex

All 1,342 patients were included in the analysis. In the first step, a
comparison was made concerning gender. A comparison of the
groups by gender is shown in Table 1. Women were significantly older
than men (72.94+9.56 vs. 65.11+12.68, p <0.001). Women were also
significantly more likely than men to suffer from CKD, thyroid disease
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TABLE 1 Comparison of patient characteristics by sex.

Parameter

10.3389/fpubh.2023.1223111

male (N =568) Male (N =774) Total (N =1,342) p

Age [years] Mean (SD) 72.94 (9.56) 65.11 (12.98) 68.42 (12.28) <0.001%*
Median (quartiles) 72 (68-80) 67 (59-73) 70 (63-76)
Range 31-94 19-95 19-95

Type of AF Paroxysmal 236 (41.55%) 281 (36.30%) 517 (38.52%) 0.04*
Persistent 227 (39.96%) 363 (46.90%) 590 (43.96%)
Permanent 105 (18.49%) 130 (16.80%) 235 (17.51%)

HF No 449 (79.05%) 639 (82.56%) 1,088 (81.07%) 0.121
Yes 119 (20.95%) 135 (17.44%) 254 (18.93%)

DM No 449 (79.05%) 613 (79.20%) 1,062 (79.14%) 1
Yes 119 (20.95%) 161 (20.80%) 280 (20.86%)

CKD No 474 (83.45%) 688 (88.89%) 1,162 (86.59%) 0.005*
Yes 94 (16.55%) 86 (11.11%) 180 (13.41%)

Ccs No 491 (86.44%) 697 (90.05%) 1,188 (88.52%) 0.05%
Yes 77 (13.56%) 77 (9.95%) 154 (11.48%)

HT No 233 (41.02%) 346 (44.70%) 579 (43.14%) 0.197
Yes 335 (58.98%) 428 (55.30%) 763 (56.86%)

ACS No 502 (88.38%) 699 (90.31%) 1,201 (89.49%) 0.294
Yes 66 (11.62%) 75 (9.69%) 141 (10.51%)

D No 411 (72.36%) 682 (88.11%) 1,093 (81.45%) <0.001*
Yes 157 (27.64%) 92 (11.89%) 249 (18.55%)

BMI 18.5-24.9 154 (27.11%) 182 (23.51%) 336 (25.04%) 0.124
<18.5 2(0.35%) 3(0.39%) 5(0.37%)
25.0-29.9 193 (33.98%) 310 (40.05%) 503 (37.48%)
>30 219 (38.56%) 279 (36.05%) 498 (37.11%)

NRS-2002 <3 460 (80.99%) 652 (84.24%) 1,112 (82.86%) <0.001%*
>3 63 (11.09%) 30 (3.88%) 93 (6.93%)
Unknown 45 (7.92%) 92 (11.89%) 137 (10.21%)

LOHS [days] Mean (SD) 4.41 (3.16) 431 (3.42) 4.35(3.31) 0.234
Median (quartiles) 4(3-6) 3(2-5) 3(2-5.75)
Range 1-26 1-34 1-34

BMI [kg/m?] Mean (SD) 28.95 (5.55) 28.67 (4.58) 28.79 (5.01) 0.654
Median (quartiles) 28.3 (24.6-32.8) 28.1(25.2-31.6) 28.3 (25-32)
Range 18.5-48.9 18.5-56.8 18.5-56.8

P - qualitative variables: chi-squared or Fisher’s exact test. Quantitative variables: Mann-Whitney test. *Statistically significant (p <0.05). n, number of participants; AF, atrial fibrillation; HE,
heart failure; CKD, chronic kidney disease; HT, arterial hypertension; DM, diabetes mellitus; CS, cerebral stroke; ACS, acute coronary syndrome; TD, thyroid disease; BMI, body mass index;
NRS-2002, Nutritional Risk Score; LOHS, length of hospital stay.

and stroke history. This group also had a higher risk of malnutrition
(11.09% vs. 3.99%, p<0.001).

3.2. Group comparison relative to obesity

Patients of each gender were divided into two groups according
to WHO criteria: obese (BMI>30) and non-obese (BMI<30).
‘Women with obesity were significantly more likely to be younger and
have DM compared to women in the non-obese group. Women with
obesity were significantly less likely to have CKD, CS and less likely to
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have malnutrition risk, according to NRS-2002, compared to the
obese group. Obese men were significantly younger than non-obese
men. Obese men were less often at risk in malnutrition (Table 2).

3.3. Group comparison against
malnutrition risk

Women at risk for malnutrition were significantly older. They also
were more likely to have CKD and less likely to have HT and TD, and
had a lower BMI compared to the group without malnutrition risk.
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TABLE 2 Comparison of patient characteristics by absence or presence of obesity.

10.3389/fpubh.2023.1223111

Parameter Female (N =568) Male (N =794)
Obese Non-obese Non-obese
(N =219) (N =349) (N =495)

Mean (SD) 70.13 (7.24) 74.7 (10.38) <0.001%* 63.78 (10.39) 65.85 (14.19) 0.001%
Age [years] Median (quartiles) 70 (66.5-74) 74 (68-83) 66 (58-70) 68 (60-74)

Range 46-91 31-94 35-93 19-95

Paroxysmal 79 (36.07%) 157 (44.99%) <0.001% 77 (27.60%) 204 (41.21%) <0.001*
Type of AF Persistent 113 (51.60%) 114 (32.66%) 163 (58.42%) 200 (40.40%)

Permanent 27 (12.33%) 78 (22.35%) 39 (13.98%) 91 (18.38%)

No 167 (76.26%) 282 (80.80%) 0.234 220 (78.85%) 419 (84.65%) 0.052
e Yes 52 (23.74%) 67 (19.20%) 59 (21.15%) 76 (15.35%)

No 160 (73.06%) 289 (82.81%) 0.008* 213 (76.34%) 400 (80.81%) 0.169
oM Yes 59 (26.94%) 60 (17.19%) 66 (23.66%) 95 (19.19%)

No 193 (88.13%) 281 (80.52%) 0.024* 248 (88.89%) 440 (88.89%) 1
op Yes 26 (11.87%) 68 (19.48%) 31 (11.11%) 55 (11.11%)

No 200 (91.32%) 291 (83.38%) 0.01% 254 (91.04%) 443 (89.49%) 0.573
© Yes 19 (8.68%) 58 (16.62%) 25 (8.96%) 52 (10.51%)

No 79 (36.07%) 154 (44.13%) 0.07 117 (41.94%) 229 (46.26%) 0.277
HT Yes 140 (63.93%) 195 (55.87%) 162 (58.06%) 266 (53.74%)

No 197 (89.95%) 305 (87.39%) 0.428 250 (89.61%) 449 (90.71%) 0.711
Acs Yes 22 (10.05%) 44 (12.61%) 29 (10.39%) 46 (9.29%)

No 165 (75.34%) 246 (70.49%) 0.245 248 (88.89%) 434 (87.68%) 0.701
v Yes 54 (24.66%) 103 (29.51%) 31 (11.11%) 61 (12.32%)

<3 187 (85.39%) 273 (78.22%) <0.001%* 236 (84.59%) 416 (84.04%) 0.006*
NRS-2002

>3 4(1.83%) 59 (16.91%) 3 (1.08%) 27 (5.45%)

Mean (SD) 4.25 (2.98) 452 (3.27) 0.527 413 (2.87) 4.41 (3.7) 0.953
LOHS [days] Median (quartiles) 4(2.5-6) 4(3-6) 3(2-5) 3(2-5)

Range 1-24 1-26 1-22 1-34

p - qualitative variables: chi-squared or Fisher’s exact test. Quantitative variables: Mann-Whitney test. *Statistically significant (p <0.05). #, number of participants; AF, atrial fibrillation; HE,

heart failure; CKD, chronic kidney disease; HT, arterial hypertension; DM, diabetes mellitus; CS, cerebral stroke; ACS, acute coronary syndrome; TD, thyroid disease; TG, triglycerides; LDL,
low-density lipoprotein; HDL, high-density lipoprotein; TC, total cholesterol; hsCRP, high-sensitivity C-reactive protein; K, potassium; Na, sodium; BMI, body mass index; NRS-2002,

Nutritional Risk Score; LOHS, length of hospital stay.

Men at risk of malnutrition were less likely to have diseases such as
DM and HT. Men in this group also lower BMIs than men at no
malnutrition risk (Table 3).

3.4. Effect of BMI and NRS-2002 on LOHS
— unadjusted and adjusted for age

For women, a multivariate linear regression model showed
that none of the analyzed characteristics was a significant
independent predictor of hospitalization length. However, for
men, a significant independent predictor of prolonged
hospitalization was the risk of malnutrition (B =1.95; p=0.003),
which prolonged hospitalization by an average of almost 1.95 days
(Table 4). In an age-adjusted linear regression model, this proved
to be a significant independent predictor of LOHS in both women
(B=0.072, p<0.001) and men (B=0.035, p=0.001). In addition,
in men, the risk of malnutrition remained a significant
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independent predictor (B=1.843, p=0.005), which on average
prolonged hospitalization by 1.843 days (Table 4).

3.5. Impact of BMI and NRS on length of
hospitalization — adjusted for
comorbidities

For female patients, a multivariate linear regression model
showed that significant independent predictors of length of
hospitalization are age (B=0.075), persistent AF (B=0.717), and HT
(B=-0.751). In male patients, independent predictors of length of
hospitalization are age (B=0.029), persistent AF (B=-0.612),
permanent AF (B=1.217), history of stroke (B=—-1.598), and HT
(B=-0.979). Still, despite the addition of comorbidities to the
model, the risk of malnutrition was a significant independent factor
affecting the length of hospitalization (B =1.285, p=0.043) in men
(Table 5).
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TABLE 3 Group comparison concerning malnutrition risk.

10.3389/fpubh.2023.1223111

Parameter Female (N = 523) Male (N = 682)
NRS>3 NRS<3 NRS >3 NRS<3
(N =63) (N =460) (N=30) (N=652)

Mean (SD) 76.59 (10.78) 72.65 (9.52) <0.001* 69.77 (17.39) 65.18 (12.89) 0.051
Age [years] Median (quartiles) 78 (72-84) 72 (67-80) 72.5 (64-83) 67 (59-73)

Range 31-92 33-94 26-95 19-95

Paroxysmal 26 (41.27%) 194 (42.17%) 0.985 9 (30.00%) 240 (36.81%) 0.197
Type of AR Persistent 24 (38.10%) 175 (38.04%) 12 (40.00%) 300 (46.01%)

Permanent 13 (20.63%) 91 (19.78%) 9 (30.00%) 112 (17.18%)

No 50 (79.37%) 363 (78.91%) 1 26 (86.67%) 538 (82.52%) 0.733
e Yes 13 (20.63%) 97 (21.09%) 4(13.33%) 114 (17.48%)

No 51 (80.95%) 369 (80.22%) 1 29 (96.67%) 514 (78.83%) 0.032%
oM Yes 12 (19.05%) 91 (19.78%) 1(3.33%) 138 (21.17%)

No 43 (68.25%) 390 (84.78%) 0.002% 24 (80.00%) 577 (88.50%) 0.154
oKp Yes 20 (31.75%) 70 (15.22%) 6 (20.00%) 75 (11.50%)

No 53 (84.13%) 396 (86.09%) 0.821 27 (90.00%) 585 (89.72%) 1
© Yes 10 (15.87%) 64 (13.91%) 3 (10.00%) 67 (10.28%)

No 35 (55.56%) 184 (40.00%) 0.027% 23 (76.67%) 281 (43.10%) 0.001*
i Yes 28 (44.44%) 276 (60.00%) 7 (23.33%) 371 (56.90%)

No 53 (84.13%) 408 (88.70%) 0.399 30 (100.00%) 582 (89.26%) 0.062
Acs Yes 10 (15.87%) 52 (11.30%) 0 (0.00%) 70 (10.74%)

No 53 (84.13%) 323 (70.22%) 0.031% 27 (90.00%) 571 (87.58%) 1
v Yes 10 (15.87%) 137 (29.78%) 3 (10.00%) 81 (12.42%)

Underweight 2 (3.17%) 0 (0.00%) <0.001* 0 (0.00%) 3(0.46%) <0.001%

Normal 36 (57.14%) 116 (25.22%) 19 (63.33%) 152 (23.31%)
ot Overweight 21(33.33%) 157 (34.13%) 8(26.67%) 261 (40.03%)

Obesity 4(6.35%) 187 (40.65%) 3(10.00%) 236 (36.20%)

Mean (SD) 4.48 (2.84) 4.5(3.22) 0.802 6.4 (5.85) 4.33(3.27) 0.051
LOHS [days] Median (quartiles) 4(2-6.5) 4(3-6) 4(3-7) 3(3-5)

Range 1-13 1-26 1-23 1-34

p - qualitative variables: chi-squared or Fisher’s exact test. Quantitative variables: Mann-Whitney test. *Statistically significant (p <0.05). n, number of participants; AF, atrial fibrillation; HF,
heart failure; CKD, chronic kidney disease; HT, arterial hypertension; DM, diabetes mellitus; CS, cerebral stroke; ACS, acute coronary syndrome; TD, thyroid disease; BMI, body mass index;

NRS-2002, Nutritional Risk Score; LOHS, length of hospital stay.

4. Discussion

The impact of nutritional status on CVD is widely reported in
the scientific literature. Its effects can range from the risk of
cardiovascular events, presentation of symptoms, condition
treatment methods, length of hospitalization and influence patient
prognosis. The association of obesity with AF and the effect of
weight reduction on its course is well known (22). It is also known
that being underweight can be an independent risk factor for AF,
and the association of BMI with AF risk takes a “U” shape (23).
Scientific reports are also increasingly pointing out the gender
differences present in atrial fibrillation (24). However, to the best of
our knowledge, this study is one of the few to evaluate gender
differences in the effect of nutritional status on the length of
hospitalization in patients with AF, highlighting the complexity of
this problem.
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In the study, a multivariate linear regression model showed that
malnutrition risk, as determined by the NRS-2002 scale, was a significant
independent predictor of prolonged LOHS in men (B=1.285, p=0.005).
No such effect was demonstrated in women. We also noted no effect of
BMI score on LOHS for either sex. A study by Cheng et al. confirmed the
impact of malnutrition on clinical outcomes, which showed that
moderate to severe malnutrition is an independent predictor of adverse
prognosis among older adult patients with non-valvular AF (25). The
impact on LOHS was also evaluated in the work of Alturi et al., where it
was shown that protein-calorie malnutrition in patients with AF could
prolong hospital stay by 2.76 days (26). When comparing the groups in
relation to the risk of malnutrition, statistically significant differences in
the length of hospitalization in both men and women were not registered.
However, the length of hospitalization is prolonged in the group of men
with NRS >3 (6.4 vs. 4.33), which, although not statistically significant,
may be clinically relevant and affect the total cost of treatment.
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TABLE 4 Effect of BMI and NRS-2002 on LOHS — unadjusted and adjusted for age.

Unadjusted model Trait B 95%Cl P
18.5-24.9 ref.
<18.5 —1.976 —6.467 2.515 0.389
BMI
25.0-29.9 0.203 —0.494 0.9 0.569
Female
>30 —0.072 -0.776 0.632 0.841
<3 ref.
NRS-2002
>3 0.012 —0.871 0.894 0.98
18.5-24.9 ref.
<18.5 —1.561 —5.468 2.346 0.434
BMI
25.0-29.9 —0.318 —0.982 0.346 0.348
Male
>30 —0.263 —0.947 0.42 0.45
<3 ref.
NRS-2002
>3 1.95 0.674 3.226 0.003*
Adjusted for age Trait B 95%Cl Je)
18.5-24.9 ref.
<18.5 —0.59 —5.017 3.837 0.794
BMI
25.0-29.9 0.167 —0.515 0.849 0.632
Female >30 0.228 —0.471 0.927 0.523
<3 ref.
NRS-2002
>3 —0.213 —1.081 0.656 0.631
Age [years] 0.072 0.043 0.1 <0.001*
18.5-24.9 ref.
<18.5 —1.842 —5.722 2.037 0.352
BMI
25.0-29.9 —0.218 —0.879 0.443 0.518
Male >30 —0.115 —0.798 0.568 0.742
<3 ref.
NRS-2002
>3 1.843 0.576 03.lis 0.005%
Age [years] 0.035 0.015 0.054 0.001%*

=
.
.
.
B

The risk of malnutrition can be studied using several different
tools. Zhu et al. evaluated the effect of malnutrition assessed by the
nutritional status score (CONUT score) and geriatric nutritional risk
index (GNRI) on AF recurrence in patients after ablation procedures.
They found that malnourished patients were more likely to
experience AF recurrence (27). Malnutrition can also affect the
increased risk of complications. Kim et al. showed that it increases
the risk of complications in AF patients undergoing catheter ablation.
The overall complication rate was more marked among malnourished
women (7.1%) than malnourished men (3.7%) (28). Monitoring
patients’ nutritional status is essential to the medical care process, as
it can deteriorate during a hospital stay (29). The assessment should
be performed at the time of admission to the hospital and during
hospitalization. This is because it has been shown that a drop in
category on the Subjective Global Assessment (SGA) or significant
weight loss during the first week of hospitalization may be associated
with a greater likelihood of a longer hospital stay (30).

In our study, only males had malnutrition risk according to
NRS-2002 as a significant independent predictor of LOHS. Although
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p, multiple linear regression. *Statistically significant (p<

0.05). BMI, Body Mass Index; NRS-2002, Nutrition Risk Screening.

this hypothesis requires further research, it may be influenced by
different body fat content relative to gender. It is indicated that with
similar BMI, the body fat percentage in men is lower than in women
(31). In our study, we also found no effect of BMI on LOHS in either sex,
which seems to confirm the lack of reflection of body composition in
the BMI parameter. This is because it does not consider body fat, muscle
mass or water content but only the patient’s weight-to-height ratio.
Researchers identify multiple determinants of prolonged hospital
stay for patients with AE. Independent predictors of LOHS include
acute coronary syndromes, acute decompensated heart failure, heart
failure with reduced ejection fraction, and elevated NT-proBNP levels
(32). Sex differences in AF are related to comorbidities, the influence
of sex hormones, differences in electrophysiology, endothelial
dysfunction, and pro-inflammatory signalling, among other factors
(33). Researchers indicate that women with AF have a larger left atrial
diameter, which affects their mortality (34), prolonged hospitalization
time compared to men after ablation (35), and a higher risk of AF
recurrence after radiofrequency catheter ablation (35). Women with
AF also report poorer overall quality of life (36). Although in our
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TABLE 5 Effect of BMI and NRS-2002 on LOHS in men and women - adjusted model.

Trait B 95%Cl P
Female Age [years] 0.075 0.045 0.105 <0.001%*

Type of AF Paroxysmal ref.

Persistent 0.717 0.119 1.315 0.019%

Permanent 0.028 —0.753 0.808 0.945
HF No ref.

Yes 0.434 —0.286 1.153 0.238
DM No ref.

Yes —0.043 —0.756 0.67 0.905
CKD No ref.

Yes —0.474 —1.266 0.317 0.241
Ccs No ref.

Yes —0.379 —-1.213 0.456 0.374
HT No ref.

Yes —0.751 —1.357 —0.145 0.016*
ACS No ref.

Yes —0.692 —1.56 0.176 0.119
D No ref.

Yes —0.154 —0.751 0.443 0.613
BMI 18.5-24.9 ref.

<18.5 —0.917 —5.286 3.453 0.681

25.0-29.9 0.047 —0.636 0.731 0.893

>30 0.004 —0.706 0.714 0.992
NRS-2002 <3 ref.

>3 —0.312 —1.183 0.559 0.483

Male Age [years] 0.029 0.008 0.05 0.007*

Type of AF Paroxysmal ref.

Persistent —0.612 —1.185 —0.039 0.037*

Permanent 1217 0.42 2.014 0.003*
HF No ref.

Yes 0.383 —0.323 1.089 0.288
DM No ref.

Yes —-0.63 —1.309 0.049 0.07
CKD No ref.

Yes 0.764 —0.06 1.587 0.069
[e No ref.

Yes —1.598 —2.459 —0.737 <0.001*
HT No ref.

Yes —0.979 —1.544 —0.414 0.001*
ACS No ref.

Yes 0.154 —0.722 1.03 0.731
TD No ref.

Yes —0.181 —0.935 0.573 0.638
BMI 18.5-24.9 ref.

<18.5 —2.594 —6.37 1.182 0.179

25.0-29.9 —0.001 —0.652 0.649 0.997

>30 0.138 —0.539 0.816 0.689
NRS-2002 <3 ref.

>3 1.285 0.042 2.529 0.043%

B. dardized : i

p, multiple linear regression. *Statistically significant (p <0.05). n, number of participants; AF, atrial fibrillation; HF, heart failure; CKD, chronic kidney
disease; HT, arterial hypertension; DM, diabetes mellitus; CS, cerebral stroke; ACS, acute coronary syndrome; TD, thyroid disease; BMI, body mass index; NRS-2002, Nutritional Risk Score.
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study, BMI results were not a factor in the length of hospitalization, it
should be noted that many authors show a positive association
between the occurrence of AF and obesity, overweight and
underweight (37-39). Also, in the study we conducted, there were no
deaths; however, it is worth noting that increasingly researchers are
pointing to gender differences in the incidence of mortality and the
course of atrial fibrillation (40, 41). Renoux et al. showed that AF
mortality was higher in males (10.0, 95% CI 9.8 to 10.1) than in
females (8.5, 95% CI 8.3 to 8.6) (40). Our findings of gender differences
in the effects of BMI and NRS on LOHS in patients with AF justify the
need for further prospective studies in this area, highlighting the
complexity of factors affecting the length of hospitalization.

4.1. Study limitation

This study had several limitations. The percentage of male patients
at risk for malnutrition was low at 3.88%. In addition, due to the
study’s retrospective nature, among other factors, patients’ body
composition was not analyzed by electrical bioimpedance or
anthropometric measurements were not taken. The patients body
composition was not assessed in the present study, only the NRS-2002
score and BMI. Anthropometric differences between genders may
affect prognosis, which may have been a limitation of this study. Due
to restrictions on access to patients’ data under Polish law, the long-
term survival of patients with AF could not be assessed.

5. Conclusion

The risk of malnutrition according to the NRS-2002 directly
predicts the length of hospital stays in men but not women. The study
did not find a relationship between body mass index and length of
hospital stay in both women and men. Because the number of
participants were at risk of malnutrition, these results should
be interpreted within the context of each patient. Additional
independent predictors of length of hospitalization for female patients
independent predictors of length of hospitalization are age, persistent
AF hypertension and in male patient’s age, persistent AF, permanent AF,
history of stroke and hypertension. Undoubtedly, the impact of
NRS-2002 and BMI results in patients hospitalized in the cardiology
department due to atrial fibrillation relative to sex requires
further investigation.
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8 Woyniki i podsumowanie

W publikacji Sex-related differences in the impact of nutritional status on in- hospital
mortality in heart failure: a retrospective cohort study oceniono roznice pici we wpltywie
stanu odzywienia na $miertelno§¢ wewnatrzszpitalng z powodu HF. Porownujac grupy
wzgledem pici wykazano, ze kobiety byly istotnie statystycznie starsze od me¢zczyzn
(74,67x11,15 vs. 66,76+17,78; p<0,001), czgsciej chorowaty na HFpEF niz mezczyzni
(p<0,001), istotnie czg$ciej mialy wyzsza klasyfikacje HF wg New York Heart
Association (NYHA) (p<0,001), czesciej chorowaty na TD (p<0,001), CKD (p<0,023).
Przedstawione wyniki ukazuja, ze wérdd kobiet z otytoscig istotnie czeéciej wystepowato
CKD (p<0,019), HT (p<0,002) oraz DM (p<0,017) niz u pacjentek z nadwaga lub
prawidtowa masg ciata, byly one rowniez istotnie mtodsze (p=0,007). Z kolei me¢zczyzni
z otytoscig istotnie rzadziej umierali w szpitalu (p<0,003), byli istotnie mtodsi (p<0,008)
oraz cze¢sciej rozpoznawano u nich HFpEF (p<0,020), HT (p<0,016) oraz DM (p<0,001)
niz u pacjentéw plci meskiej z nadwaga lub prawidlowg masg ciala.

Kobiety, ktore uzyskaly wynik NRS>3 pkt miaty istotnie czg$ciej wyzsza klasg NYHA
(p<0,004) oraz nizsze BMI (p<0,011) niz osoby bez ryzyka niedozywienia. M¢zczyzni
z NRS>3 pkt byli istotnie starsi (p<0,001), istotnie czg$ciej rozpoznawano u nich wyzsza
klase NYHA (p<0,014), mieli istotnie nizsze BMI (p<0,001) oraz istotnie cze¢$ciej niz
pacjenci niezagrozeni niedozywieniem umierali w szpitalu (p<0,001).

W celu zbadania wptywu wyniku BMI i NRS-2002 na $miertelno§¢ wewnatrzszpitalng
u pacjentow z HF wykonano trzy modele regresji logistycznej: model nieskorygowany,
model skorygowany o wiek oraz model skorygowany o wszystkie dostepne zmienne.
Nieskorygowany wieloczynnikowy model regresji logistycznej nie wykazat, aby wynik

BMI lub NRS-2002 byl predyktorem szansy zgonu wewnatrzszpitalnego wsrod kobiet.
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Natomiast posrod mezczyzn BMI<18,5 podnosilo szanse zgonu wewnatrzszpitalnego
14.81 razy (OR=14.81, p=0,001) a wynik NRS>3 pkt niemalze dziewigciokrotnie
(OR=8.979, p<0,001). W modelu skorygowanym o wiek, wptyw wyniku BMI
1 NRS-2002 nadal pozostawat nieistotny statystycznie w przypadku kobiet. Niezaleznym
predyktorem dlugosci hospitalizacji w tej grupie byt wiek (OR=1,052, p=0,035).
U pacjentow plci meskiej z BMI<18,5 szanse zgonu wewnatrzszpitalnego byly ponad
15 razy wigksze w stosunku do me¢zczyzn o prawidtowej masie ciata (OR=15.423,
p=0,001). Dodatkowo wynik NRS>3 podnosit te szanse ponad pigciokrotnie (OR=5.557,
p=0,002). Niezaleznym predyktorem dlugosci hospitalizacji byl réwniez wiek
(OR=1,054, p=0,009). W modelu trzecim, skorygowanym o wszystkie zmienne, stan
odzywienia nie wplywal na $miertelno$¢ wewnatrzszpitalng u kobiet. W tej grupie
istotnymi niezaleznymi predyktorami szansy zgonu wewnatrzszpitalnego byt wiek
(OR=1.087, p=0,016), klasa NYHA III (OR=0,176, p=0,021) oraz wspdtistniejaca DM
(OR=7,455, p=0,008). W przypadku mezczyzn zardwno wynik BMI<18,5 (OR=15,978,
p=0,007), jak i NRS>3 (OR=4,686, p=0,015) w dalszym ciggu podnosily szanse zgonu
podczas hospitalizacji.

W publikacji Sex-related differences in the impact of nutritional status on
in-hospital mortality in acute coronary syndrome: a retrospective cohort study oceniono
réznice plci we wplywie stanu odzywienia na $miertelno$¢ wewnatrzszpitalng
u pacjentow z AMI. Poréwnanie cech pacjentéw ze wzgledu na ple¢ wykazalo, ze kobiety
byty istotnie starsze od me¢zczyzn (73,24+11,81 vs 67+11,81) oraz istotnie czgsciej
wystepowaty u nich: CKD (p<0,001), HT (p<0,001) oraz DM (p=0,002), istotnie czesciej
narazone byly rowniez na otytos¢ (p=0,012). Pacjentki z BMI>30 istotnie czgsciej
chorowaty na HT (p=0,003) i DM (p<0,001) w poréwnaniu z pacjentkami z BMI<30.

U mezczyzn z BMI>30 czegséciej wystgpowaly choroby wspdtlistniejace, takie jak
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HT (p=0,005) i DM (p<0,001). Byli takze istotnie mtodsi (p=0,021) w pordéwnaniu
z pacjentami ptci meskiej z BMI<30. Kobiety z NRS>3 byly istotnie starsze (p=0,001),
istotnie rzadziej wystgpowato u nich HT (p=0,042) i DM (p=0,014) oraz mialy istotnie
nizsze BMI (p=0,027) niz osoby niezagrozone niedozywieniem. W tej grupie stwierdzono
rébwniez istotnie wyzszg S$miertelno$¢ wewnatrzszpitalng (p<0,001). Mezczyzni,
u ktérych stwierdzono wynik NRS>3 byli istotnie starsi (p=0,001), dtuzej przebywali
w  szpitalu  (p=0,001), rzadziej wystegpowata u nich HF (p=0,001)
oraz hipercholesterolemia (p=0,016) w poréwnaniu do me¢zczyzn z NRS<3. W celu
zbadania wptywu wyniku BMI i NRS-2002 na $miertelno§¢ wewnatrzszpitalna,
u pacjentoéw z AMI wykonano dwa modele regresji logistycznej: model nieskorygowany
oraz model skorygowany o wszystkie dostgpne zmienne. W modelu nieskorygowanym
u pacjentek z NRS>3 szansa zgonu wewnatrzszpitalnego byta ponad siedmiokrotnie
wyzsza (OR=7,51, p=0,001) w poréwnaniu do pacjentek niezagrozonych
niedozywieniem. W przypadku mezczyzn stan odzywienia nie wptywat na $miertelnos¢
wewnatrzszpitalng. W modelu skorygowanym o wszystkie dostepne zmienne
w przypadku kobiet, zarowno NRS>3 (OR=6,555, p=0,007), jak i wspolistniejaca
HF (OR=8,408, p=0,003) byty niezaleznymi predyktorami zwigkszajacymi szanse zgonu
wewnatrzszpitalnego. W przypadku mezczyzn wieloczynnikowy model regresji
logistycznej pokazal, ze istotnym niezaleznym predyktorem szansy zgonu
wewnatrzszpitalnego jest wspotistniejaca HF (OR=3,789 p=0,006). Wynik BMI i NRS
w tej grupie nie wptywal na $miertelno$¢ wewnatrzszpitalna.

W publikacji Sex-related differences in the impact of nutritional status on length
of hospital stay in atrial fibrillation: a retrospective cohort study oceniono wplyw stanu
odzywienia na LOHS u pacjentow z AF. W tej grupie badanych kobiety byly istotnie

starsze od mezczyzn (72,94+9,56 vs. 65,11£12,68, p<0,001), istotnie cz¢éciej chorowaty
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na CKD (p=0,005), TD (p<0,001) oraz przebyly CS (p=0,05). W grupie kobiet
wystepowato wigksze ryzyko niedozywienia (11,09% vs. 3,99%, p<0,001). Kobiety
z BMI>30 byty istotnie mtodsze (p<0,001), istotnie czesciej chorowaty na DM (p<0,008)
w porownaniu do pacjentek z BMI<30. Takze istotnie czg¢$ciej niz kobiety z BMI<30
prezentowaly przetrwate AF (p<0,001). Mgzczyzni z BMI>30 byli istotnie mtodsi
(p<0,001) oraz istotnie czgsciej prezentowali przetrwate AF  (p<0,001)
w poroéwnaniu do me¢zczyzn z BMI<30.

W celu zbadania wplywu wyniku BMI i NRS-2002 na LOHS u pacjentow z AF
wykonano trzy modele regresji liniowej: model nieskorygowany, model skorygowany
o wiek oraz model skorygowany o wszystkie dostgpne zmienne. W przypadku kobiet
nieskorygowany wieloczynnikowy model regresji liniowej nie wykazat, aby ktoras
z analizowanych cech byta istotnym niezaleznym predyktorem LOHS. Posréd me¢zczyzn
ryzyko niedozywienia wydtuzato hospitalizacj¢ $rednio o 1,95 dnia. (B=1,95; p=0,003).
Nie wykazano, aby wynik BMI wptywat na LOHS w tej grupie pacjentow.

W modelu regresji liniowej skorygowanej o wiek w przypadku kobiet ani BMI, ani NRS
nie bylo niezaleznym predyktorem LOHS u kobiet. Natomiast po$rod me¢zczyzn wynik
NRS>3 pozostal istotnym niezaleznym predyktorem LOHS (B=1,843, p=0,005),
co wydtuzato hospitalizacje srednio o 1,843 dnia. Wynik BMI nadal pozostawal bez
wptywu na LOHS. W modelu trzecim, skorygowanym o wiek i choroby wspotistniejace
w przypadku pacjentek istotnymi niezaleznymi predyktorami LOHS byl
wiek (B=0,075), przetrwale AF (B=0,717) i HT (B=-0,751). Nie wykazano wplywu
wyniku BMI i NRS na LOHS. U mg¢zczyzn niezaleznymi predyktorami LOHS okazaty
sie: wiek (B=0,029), przetrwate AF (B=—0,612), utrwalone AF (B=1,217), przebyty udar

(B=—1,598) i HT (B=-0,979). NRS>3 nadal pozostal niezaleznym czynnikiem
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wplywajacym na dlugos$¢ hospitalizacji (B=1,285, p=0,043). Wynik BMI pozostat bez
wplywu w tej grupie.

Réznice plci we wplywie stanu odzywienia na $miertelno$¢ wewnatrzszpitalng
u pacjentow z CVD oceniono w niewielu pracach. W badaniu Pan 1 wsp.
scharakteryzowano specyficzne dla plci ryzyko wystapienia chorob CVD oraz
$miertelnosci 1 odnotowano znacznie wyzsze ryzyko zgonu u mezczyzn [39]. Lepsze
zrozumienie réznic mi¢dzy piciami moze mie¢ kluczowe znaczenie w dostosowaniu
odpowiednich strategii terapeutycznych oraz ocenie ryzyka i rokowan chorych.
Dotychczasowe badania, ktore dotyczyly wptywu stanu odzywienia na rokowania
u pacjentow z HF, AMI 1 AF wykazuja zaré6wno zalezno$ci liniowe,
jak 1 w ksztatcie litery ,,U” [40-41]. Wyniki badan wtasnych nie wykazaly wptywu
otytosci wg. BMI na $miertelnos¢ i dlugo$¢ hospitalizacji wsréd badanych. W dostepne;j
literaturze zauwaza si¢ jednak tzw. ,,paradoks otylosci”, szczeg6lnie wsrod pacjentow
z HF, cho¢ niedawne badania wskazuja, ze alternatywne dla BMI pomiary
antropometryczne nie potwierdzaja jego istnienia, a wigksza otylo$¢ jest wyraznie
powigzana z wigkszym ryzykiem hospitalizacji z powodu HF [42]. Wykazany w pracy
wlasnej zalezny od plci wptyw ztego stanu odzywienia na rokowania pacjentow z CVD
rzuca nowe S$wiatlo na konieczno$¢ monitorowania stanu odzywienia oraz ryzyka
niedozywienia. Ocena ta powinna stanowi¢ integralng cze$¢ procesu terapeutycznego
1 by¢ wykonywana zar6wno w momencie przyjecia pacjenta do szpitala, jak i w trakcie
hospitalizacji. Dobor odpowiednich dziatan 1 interwencji wobec pacjentow
niedozywionych powinien by¢ czeScig procesu terapeutycznego, poniewaz wczesne
wprowadzanie leczenia Zywieniowego moze mie¢ wptyw na ich rokowanie [43-44].
Opisane badanie mialo pewne ograniczenia. Jednym z nich byla mata grupa pacjentow

zagrozonych niedozywieniem. Z uwagi na retrospektywny charakter badan nie dokonano
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oceny sktadu ciata pacjenta za pomoca metody bioimpedancji elektrycznej ani pomiaru
stosunku obwodu talii do bioder, nie oceniano réwniez wystepowania otytosci centralne;.
Réznice antropometryczne miedzy plciami moga wpltywaé na rokowanie pacjentow,
moglo to stanowi¢ ograniczenie badania. Ze wzgledu na ograniczenia w dostepie do

danych pacjentéw na mocy polskiego prawa, nie mozna byto oceni¢ dlugoterminowego

przezycia pacjentow.
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9. Whnioski

W badanej grupie:

1.

Ryzyko niedozywienia oceniane za pomocg skali NRS-2002 oraz niedowaga
wg BMI byty niezaleznymi predyktorami szansy zgonu wewnatrzszpitalnego
u me¢zezyzn z HFE. W przypadku kobiet nie wykazano takiej zaleznosci.

Ryzyko niedozywienia ocenione za pomocg skali NRS-2002 byto czynnikiem
zwigkszajacym szanse zgonu wewnatrzszpitalnego u kobiet z AMI. W przypadku
mezcezyzn takiej zalezno$ci nie wykazano. Nie stwierdzono zwigzku pomiedzy
wynikiem BMI a S$miertelno$cia wewnatrzszpitalng zaré6wno u kobiet
jak i mezczyzn z AML

Ryzyko niedozywienia wg NRS-2002 u pacjentow z AF bylo niezaleznym
predyktorem dlugosci hospitalizacji u mezczyzn, ale nie u kobiet. Nie stwierdzono
zwigzku pomi¢dzy BMI a LOHS zar6éwno u kobiet jak i m¢zczyzn z AF.
Nadwaga 1 otylos¢ wg BMI nie byta czynnikiem wptywajacym na $miertelno$é¢
wewnatrzszpitalng zarowno posrod kobiet jak 1 mezczyzn z HF i1 AMI oraz nie
wptywala na dlugos¢ hospitalizacji u pacjentow z AF.

Wplyw stanu odzywienia na rokowania pacjentow z CVD zalezny od pici, r6zni

si¢ w zaleznosci od postawionego rozpoznania.
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