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Prognostic significance of the “frailty syndrome” in elderly patients with diastolic dysfunction and heart

failure with preserved ejection fraction

Lidija Veterovska Miljkovic
Specialized Hospital for Geriatric and Palliative Medicine, Skopje, North Macedonia

[ Abstract] Objectives The last several years have seen increasing interest in understanding cachexia, muscle
wasting, and physical frailty across the broad spectrum of old patients with cardiovascular illnesses. This interest
originally started in the field of heart failure (HF). Moreover, “frailty syndrome” (FS) contributes to increased
mortality and hospitalization and reduced quality of life in HF. To determine the degree of association of the FS and
its prognostic utility in diastolic dysfunction (DD) and heart failure with preserved ejection fraction in an elderly
population. Methods One hundred and thirty-two patients > 65 years of age who had at least one cardiovascular risk
factor were prospectively examined at the Specialized Hospital for Geriatric and Palliative Medicine “13th
November” - Skopje. The degree of frailty was determined with the Groningen Frailty Index (GFI questionnaire).
DD and the degree of HF were determined by transthoracic echocardiography according to the latest
recommendations of the European/American Society of Cardiology and Echocardiography. Results Patients’ age had
a significant effect on the degree of frailty, with frail patients being significantly older than patients without frailty.

Regarding the comorbidities present, patients without frailty, moderately frail, and marked frail did not differ
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significantly in terms of the frequency of hypertension, dyslipidemia, and myocardial infarction, while they differed

significantly in regarding the frequency of stroke, heart failure, and diabetes mellitus. FS was associated with a larger

left atrial volume, a lower left ventricular ejection fraction, and a higher degree of DD. During the 12-month period,

15 patients (19.8%) of the study group had a new cardiovascular event and death, all of whom had a high degree of

FS, which significantly correlated with the degree of DD and HF. Conclusions FS and the degree of DD were

significantly correlated with each other and with future cardiovascular events and death in an elderly population with

heart failure with preserved ejection fraction.
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1 518

VAR, AT o LA e £ w3 A7 R 1)
Wl o1 LA 2240 A B AR R S5 I R AR H 2514 2 .
XA B a6 10 Ty 3 s, (R O R 3
FoAd AR, 700 5 B TeEIR BN KT A Bk S
PLIZ O FAR B S8 E 3 kol B R 5 1 B35 .
Y 2R AR AN K 55 E VT 22 52 5210 1) B8 35 AR 3L 3 A7 A
TG FE A G DL K AY: B 1 0 ML 0 2 T BOE AR
Wb, TR EAR R, XS 2 BRI
5y HILE AELR A LA K 55010

DE R (CVD) 2N 60%(1) 60 % DL EA
B, RERFERHZ —. H2HOMERKIES
RISLREAE (FS) HIRAERIN =1 F. 071
(FS) 75 o lEA7 2 FCo T ARS8 52 1961,
HHAEA B —EB O B (CVD) B kA,
BIRRIE 25%% 62% (A1, M2 Y (1 A 400 22
Mo MERE, FS SMEH PINEssPE, MHER
SHBZMARRIGRS R . FS 2 CVD BHMT:
R A7, HS58E. HprmE g A IRER
WIAEE T K. FS 7E CVD Hg b B AR I TRk
WA, FHR B0 T8 e ke . RSt AR A= 7 5
&= NEZROCEED,

M 4% Denfeld 55 AN — IR G VPN FIZEZE 5047
O f1%ES (HF) BT FS AR R 2108 45%.
FS I 8 R 5 ER IR KB, FS 5 HF 2
AELERL ] 56 B o 0 I35 (HF) 8 KA BT
(FS) (M n] Be Pk s IR N 7S A%, 10 FS B e &
HF (/) )Rt 55 35 138 e

Ak, FS £ S8 HF BFH 0T R AT LR T =,
ATE R T RER), HF S K AE FS 173 A # AL
H AT v @A, (ArT RS 2E . #hEBER ThRe
AT /B B B UL D) RE R RS A ORe T,

N A Z B ACFITIA %y a8 K S50 HF B2 L

-36 -

FHE RAEHAT RIS TR, (B HF FIZET- A
FHERCRIR RS NTIEEZ0), 4% 2 20 TF
BB HF K2 7778, J67E HF RV RAE TR 5] H 6E
% TS 697 TRk A I B . KB S IE M XN
T 3% AR S5 5 M B B S YR 1 N R VK
A7) R RO, R ESTE AR NBE AR H ik, U2
RO IMERFR (CVD) BF 2, 0 Jj3Ee (HF)
BEPES N ERERR S, HESRENNT R
AR B0, K2 95 AT B Bh T L300 &k B0 JUE Th RE
g, (HRE 595 O METh e 2 [ 106 R M AR A5 2 78 0
-‘L/D\[lo,ll]O

T 75 0 20y PR R DAA R o ) 2 i P 3 A P
BLEI RN EAR R, HA BT IR IR B AE VPl T 1314,
TEVPAR O J1 32 0 AL U Bk R, Ao s A7k
IhRERERS (LVDD) f432R % SC E ESI,

AL, ANBFFLI H R RER FS 1™ HEFLE, JF
A OB R M ZE R EMACE, AT
TE LR AELE O ) 3w B H RIS e, H2AE
R0 ) 38 v 2 F, DA R O Rk O i
EHIMTE S

2 MRS R%

2022 4 1 H&E 12 H, RN T EHFRE
11 A 13 H” B4 K0 B30T ERIER 1282
BEVIH =65 & . X B /0 A T e
FERE R, Bl i s . i g S R o B R A O
I s COUERE, &), FREEUEA EF KT
REREAS (DD) FOSF I/ H O B B0 S 3 vl . BT 2
HRGREFE LB ER AL, IO BA By
G TR EE IR o DRI C I JER DR 28R A e
SRR A I ) SR A A R, LA
Rl AR AT 8 1) . EBH TS R O sh
KBS, R M EACT 45% 80 /3w B,
PRI AS I T RN 132 45 i3



Lidija Veterovska Miljkovic F7 5K Th B B AS A0 565 17 0IR B 1O SR B AR R R ISR AR TS & X

REYH, RAKD THRESES (GFLHE) EIRROL INFIEEST. BT ). Ao OB R R
FNEE I 22 5 38 75 0o 20y PRI R 2 S5 R FE AT VR A GIFREE O BERZ IR YT DA SR B R T o
2.1 REIALE A4S WERBERTG 5 WA BbrdE, g AR “H
KRGS TS5 TE 2 (GFL &) PP ESSRE FERE”: WRE 1 2 5 BibedE, WPk “d
i JERESS” s IR EE AT S AEAE H IbRHE, A%
K G0 E EENSH, BB FE REShEE ) KRy “AERETS” .
F1 BETIRRFEHE (GFD

YES NO

Mobility.
Can the patient perform the following tasks without assistance from another person (walking aids such as a can or a
wheelchair are allowed)
1. Grocery shopping
2. Walk outside house (around house or to neighbour)

3. Getting (un) dressed

(= ==

4. Visiting restroom
Vision
5. Does the patient encounter problems in daily life because of impaired vision? 1 0
Hearing
6. Does the patient encounter problems in daily life because of impaired hearing? 1 0
Nutrition
7. Has the patient unintentionally lost a lot of weight in the past 6 months (6kg in 6 months or 3kg in 3 months) ? 1 0
Co-morbidity
8. Does the patient use 4 or more different types of medication? 1 0
YES NO SOMETIMES
Cognition
9. Does the patient have any complaints on his/her memory (or diagnosed with dementia) ? 1 0 0
Psychosocial

10. Does the patient ever experience emptiness around him?

e.g. You feel so sad that you have no interest in your surroundings. Or if someone you love no longer love you, howdoyou 1 0 1
feel?
11. Does the patient ever miss the presence of other people around him? Or do you miss anyone you love? 1 0 1
12. Does the patient ever feel left alone?
e.g. You wish there is someone to go with you for something important. bo :
13. Has the patient been feeling down or depressed lately? 1 0 1
14. Has the patient felt nervous or anxious lately? 1 0 1
Physical Fitness
15. How would the patient rate his/her own physical fitness? 1 0
TOTAL SCORE GFI
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Variable

Statistical parameter

Gendern (%)
women
men
Age (years)

(mean+ SD) (min-max) ; median (IQR)
BMI (kg/m*) —body mass index
(mean+ SD) (min-max) ; median (IQR)
Comorbidities n (%)

arterial hypertension
cerebrovascular stroke
heart failure
diabetes mellitus
dyslipidemia
myocardial infarction
Degree of fraility n (%)
there is not fraility
moderate fragility

marked fragility

77 (59.23)

53 (40.77)

(76.75+7, 8) (65-91) ; 77 (69-84)

(26.19+4.2) (19-34) ; 26 (23-30)
106 (81.51)
37 (28.46)
49 (37.69)
60 (46.15)
60 (46.15)
25 (24.27)

22 (16.92)
53 (40.77)
55 (42.3D)

MAIEM S, RIS R 55 A E R Y
BEAFME (p=0.4) . MAEFH (p=0.14) Fl»
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(p<0.001) PIRAEZRFTHAA/EREES . FEESS  FHH50H 9.09%-15.09%F1 70.91% 545 0 /1 3 v ;

BERRERRERN 3.77%, WIEEPEFR LEEEEPRERE R RN 18.18%, HE R

REZN 63.64%; LEF. TEBHMELETHE  BETNA51%, EFEEFHEETN 61.82%.
£3 Fh. MYIFMRENAIESEBEENKSIT

Degree of frailty

Without fraility Moderately frail Marked frail p-level
n
n=22 n=53 n=55
women 77 11 (50.00 32 (60.38) 34 (61.82)
Gendern (%) 1*=0.96 p=0.62
men 53 11 (50.00 21 (39.62) 21 (38.18)

F=74.2 *p=0.0000
lvs 2 *p=0.008

Age (years) mean + SD 69.1+54 73.2+£52 83.2+5.5
1vs3 *p=0.000022
2vs3 *p=0.000022
F=59.2 *p=0.0000
BMI (body mass index) 1vs 2 *p=0.00004
mean + SD 26.1+24 295+29 23.1+3.4
kg/m? 1vs3 *p=0.0005
2vs3 *p=0.000022
yes 106 16 (72.73) 43 (81.13) 47 (85.45) v=1.7
arterial hipertensionn (%)
no 24 6 (27.27) 10 (18.87) 8 (14.55) p=0.43
yes 37 0 2 (377 35 (63.64) *=58.0
cerebrovascular stroke n (%)
no 93 22 (100D 51 (96.23) 20 (36.36) *p=0.0000
yes 49 2 (9.09) 8 (15.09) 39 (70.91) *=45.03
heart failure n (%)
no 81 20 (90.91) 45 (84.91) 16 (29.09) *p=0.0000
yes 60 4 (18.18) 22 (41.51) 34 (61.82) r=12.8
diabetes mellitus n (%)
no 70 18 (81.82) 31 (58.49) 21 (38.18) *p=0.00165
yes 60 9 (40.91) 30 (56.60) 21 (38.18) ¥=3.9
Dyslipidemian (%)
no 70 13 (59.09) 23 (43.40) 34 (61.82) p=0.14
yes 25 1 (455 7 (13.21) 17 (30.91) =18
myocardial infarction n (%)
no 105 21 (95.45) 46 (86.79) 38 (69.09) p=0.41
mean + SD 132.82+16.9 118.19+£11.8 90.33+£20.2 F=64.9 *p=0.0000
1vs 2 *p=0.0016
Hg (g/dD
min- max 105-160 95-140 65-140 1vs3 *p=0.000022
2vs3 *p=0.000022
mean = SD 78.09+13.8 84.81+13.5 115.214£27.6 H=39.9 *p=0.0000
Serum creatinine (mmol/L) 1vs3 *p=0.0000

median (IQR) 77 (68-85) 88 (75-95) 120 (89-140>
2vs3 *p=0.000001

W F (FZE0H, 35 Tukey FEHIE) 5 o (B 5 H (Kruskal-Wallis 77 24047, /& Mann-Whitney U #1356 * 234 p<0.05

R ST, EERSHANTFHmLEaE P REESHAMNNALEAE DR ERT LEIHA
&M% (90.33+£20.2) , HIGZHERESH (9033+ (p<0.001)
20.2) , wJERATETA (132.82+£16.9) . p<0.001, RE 55 FE X I 3E WL B K P B R 3 R
RP=HEHEH PR M EAEAAES TR L (p<0.001) . FEH MRS EEH A, WS HWLIHE
MEFEZER. FEoNEsE, BEESHANMNLZE  WES T oRESMbEESEE (P nh
FHE BT R AR AEE IS4 (p<0.001) 120. 77 £ 88, p<0.001) .
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Degree of frailty

M market frail moderate frail non frai
E'(>8em/s) qﬁ =3 98,18
Ele'(214cm/s) mﬁﬂm
_ﬂ-‘:_l
LVHI= J 2273 60,38
LAVI(>34ml/m2) JM—E@%
DD(=2) Jm : a0,91
78,18
EIAE1) J 1364 )
LKEDVI> JF::: ” 3818
q 94,55
LKESVI= |F e s
0 20 40 60 80 100 %
1 TESS RWEESMEFESBENCRBESHREENASLRT
x4 BRLESHERSBREENHEXM
Degree of frailty
p-level
Without frailty n=22 Moderately Frail n=53 Marked frail n=55
mean + SD 83 £13 6.30+1.4 324114 H=84.6 *p=0.0000
Comsd 1vs 2 *p=0.0052
e' (ecm/s
median (IQR) 9 (8-9) 6 (6-7) 3 (24 1vs3 *p=0.0000
2vs3 *p=0.0000
mean + SD 8.14+3.4 15.04+3.1 20.31£3.21 H=80. * p=0.00048
E/e' 1vs3 *p=0.0000
median (IQR) 7 (7-7) 16 (13-17) 20 (18-24)
2vs3 *p=0.0000
LVHI mean + SD 86.27+24.7 101.83+11.8 97.51+11.2 H=14.6 * p=0.0007
(gr/m*) median (IQR) 85 (72-98) 98 (95-107) 95 (89-105) 1vs 2 *p=0.0005
mean + SD 30.32+13.1 35.60+1.3 37.49+1.2 H=61.6 *p=0.0000
LAVI 1vs 2 *p=0.0086
(mL/m?) median (IQR) 26 (24-32) 36 (35-36) 37 (37-39) 1vs3 *p=0.0000
2vs3 *p=0.0000
sPAP mean + SD 31.64+1.2 31.91x1.5 32.40+1.2 0058
H=5.7 p=0.05
(mmHg) median (IQR) 32 (31-32) 32 (30-33) 32 (32-34)
mean + SD 58.41+3.8 57.89+2.1 62.93+4.4 H=44.5 *p=0.00000
LV EDVE 1vs3 *p=0.000013
vs3 *p=0.
(mL/m?) median (IQR) 58 (57-59) 58 (56-59) 61 (60-68)
2vs3 *p=0.0000
mean + SD 25.14+3.2 28.91+2.2 33.14+2.1 H=81.15 *p=0.0000
LV ESVI 1vs 2 *p=0.0069
(mL/m?) median (IQR) 24 (23-27) 29 (27-30) 34 (32-34) 1vs3 *p=0.0000
2vs3 *p=0.0000
mean + SD 64.73+6.8 61.79+7.4 49.91+4.3 H=70.4 *p=0.0000
EF
1vs3 *p=0.0000
(%) median (IQR) 66 (62-70) 60 (58-66) 49 (47-51)
2vs3 *p=0.0000
VE: H (Kruskal-Wallis &%, /5 Mann-Whitney £656) * &2 M p<0.05
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85) .

B ISR 5 LT ZHUE AR B
EEMKM: eSHEBL (R=-0.809, p<0.001) ,
E/e'tL{E %R (R=0.788, p<0.001) , LAVi ZH{H %
7 (R=-0.691, p<0.001), DD Z¥{H % % (R=10.838,
p<0.001) , E/A WE#ER (R=0.498, p<0.001) ,
LVEDVi Z¥{f# % (R=0.541, p<0.001), LV ESVi
ZHEEE (R=0.793, p<0.001) , LK LVEF £
BAEBAL (R=-0.722, p<0.001) .

T-EBEN e BHE B E R (PALE 2.5 vs
6) , Ele'tbEEZETE (FhAi%22 vs 16) , LVHI
SHEEZETE (PAi# 97.5vs92.5) , LAVI &%
HEZEFE (PALE 38 vs 36) , sPAP A %
T b33 vs31) , LVEDVI S8l & T
(FPAi% 66 vs 58) , LVESVI ZHE B&E T+ E O
7% 34 vs 29) , 1M EF fHR K (FPA22L 47 vs
60) .

4 Gt

AWK SPSS 23.0 Goit st pris Hu itk
T4 4 M. M H Kolmogorov-Smirnov 46 56 Al
Shapiro-Wilk £ 46 Sk 46 £ 88 73 A B IE AV

3 a k) A8 & DL HEFFHE R IR . BE
(GEE) ZEUCSPFME. brfEZE. /ME. BORE.
HALECRI DY A3 BE R N o SR F R T R bR e AR
&, RAFESHL (J7 25 #7. Kruskal-Wallis 77
ZZ 453 AT A Mann-WhitneyU £:36) i e 824 .

A A A SR ] Spearman 2520 AH 0 R 5
AT o3 HT

GUit 3 K E A p<0.05.

FHOCH R LR AS A B R R 2

x5 HFENRCRENERUHESHSE

Variable Statistical parameters Alive n=100 Died n=30 p-level
mean+ SD 6.10+2.2 2.83+0.98
e' Z=6.6 *p=0.0000
median (IQR) 6 (4-8) 2.5 (2-4)
mean+ SD 14.45+4.8 21.60+3.1
E/e' 7=6.8 *p=0.0000
median (IQR) 16 (10-18) 22 (20-24)
LVHI mean+ SD 93.33+7.5 98.58+16.9
Z=2.4 *p=0.016
(gr/m*) median (IQR) 92.5 (88-95) 97 (90-106)
LAVI mean+ SD 34.77+6.6 37.97+1.03
Z=6.3 *p=0.0000
(mL/m*) median (IQR) 36 (34-37) 38 (37-39)
sPAP mean+ SD 31.83%1.3 32.87+1.0
7=3.65 *p=0.00026
(mmHg) median (IQR) 31 (31-33) 33 (32-34)
LV EDVI mean+ SD 58.554+2.9 65.30+4.1
7=6.8 *p=0.000
(mL/m*) median (IQR) 58 (57-60) 66 (61-69)
LV ESVI mean+ SD 28.90+3.4 33.93+1.4
Z=6.9 *p=0.0000
(mL/m?) median (IQR) 29 (27-31) 34 (34-35)
EF mean+ SD 60.22+7.9 47.40+1.5
Z=17.6 *p=0.0000
(%) median (IQR) 60 (54-66) 47 (46-49)

¥£: Z (Mann-Whitney U #38) ; *p<0.05
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0 Normal activity without restriction.

1 Restricted in physically strenuous activity but ambulatory and able to carry out light work.

2 Ambulatory and capable for all self-care, unable to carry out any work and about >50% of waking hours.
3 Capable only limited self-care, confined to bed or chair and about <50% of waking hours.

4 Completely disabled, cannot carry on any self-care, totally confined to bed or chair.
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