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Saqua:3sns: . Junsnvuuuiaunslugtaeiivihhemodialysis ugudlaiion
w1 dudieuliguisufissunaua. 2563 Ussidunmsuszundlagldinast
FadufifauUasan Fried frailty phenotype JneiiIeuiiisuszninangui
(frailty) waglaifinmzlseuns (non-frailty) wasymiadefiduiusiunessuns
e logistic regression

wamisAnu: §Ue 131 510 Huwemda 38 510 (Fovag 29.0) 0181088 56.1 + 11.6
{ mﬂﬁagmmmiwznméﬁy’\aLm'LémWaﬂLaamé’aaLﬂéaalmLﬁsu 3.8 [IOR 2.8, 4.9] U
wugthefinmzsznns 23 519 aefidesiennusizuns (pre-frailty)
95 318 uargtheund 13 518 (Seway 17.6, 72.5 uway 9.9 muddu) ngu frailty fif
Charlson Comorbidity Index (CCl) 1nnni1uag Karnofsky Performance Status
Scale (KPSS) ﬁaandwmju non-frailty (3.8 + 1.9 vs 2.9 + 1.4, p=0.01 ez 70.4 +
15.5 vs 86.6 = 12.6, p<0.01 Auddv) uonaniidsdisedudlalnadu weayiiu uay
wund@esludonsininesafitudfey 9.2+ 1.6 vs 102 = 1.8 n3u/ma., p=0.01,
3.8+ 0.4vs 4.0 + 0.4 nJu/ma., p=0.02 lag 2.1 £ 0.4 vs 2.4 + 0.4 Un./Aa., p=0.01
AAESU) 1E03AT1E9 multivariate analysis Wu31 A1 CCl iy (OR 1.47,95%
Cl 1.05-2.05, p=0.03) Aztul KPSS ﬁamaa (OR 0.92, 95%Cl 0.89-0.96, p<0.01)
warszdudlalnaduiisnas (OR 0.68, 95% Cl 0.47-0.99, p=0.04) Taruduiussv
AMIAANIEUTIZUNS
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Background: Frailty is a multidimensional syndrome of decline that increases
the risk of disability, hospitalization, and mortality. Although it is most commonly
observed in older adults, chronic kidney disease can precipitate frailty even in
younger patients.

Objective: To determine the prevalence of frailty and its associated factors in
patients with chronic kidney disease receiving hemodialysis.

Materials and Methods: In this cross-sectional study, patients undergoing
hemodialysis at the Lampang Hospital Dialysis Center from June to December 2020
were assessed for frailty using modified Fried frailty phenotype criteria. Participants
were classified as frail or non-frail, and factors associated with frailty were identified
by logistic regression.

Results: A total of 131 patients were enrolled (38 women, 29.0%), with a mean
age of 56.1 + 11.6 years and a median dialysis vintage of 3.8 [IOR 2.8-4.9] years.
Twenty-three patients (17.6%) were frail, 95 (72.5%) were pre-frail, and 13 (9.9%)
were robust. The frail group had a higher Charlson Comorbidity Index (CCl) (3.8 +
1.9 vs. 29 + 1.4; p = 0.01) and lower Karnofsky Performance Status Scale (KPSS)
score (70.4 + 15.5 vs. 86.6 + 12.6; p < 0.01) than the non-frail group. They also
had significantly lower serum hemoglobin (9.2 + 1.6 vs. 10.2 + 1.8 ¢/dL; p = 0.01),
serum albumin (3.8 £ 0.4 vs. 4.0 + 0.4 ¢g/dL; p = 0.02), and serum magnesium (2.1 +
0.4 vs. 2.4 + 0.4 mg/dL; p = 0.01). In multivariate analysis, higher CCl (OR 1.47; 95%
Cl 1.05-2.05; p = 0.03), lower KPSS (OR 0.92; 95% Cl 0.89-0.96; p < 0.01), and lower
hemoglobin (OR 0.68; 95% CI 0.47-0.99; p = 0.04) were independently associated
with frailty.

Conclusion: Frailty and pre-frailty are common among hemodialysis patients.
CCl, KPSS, and hemoglobin level are key factors associated with frailty in this

population.
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MstiusOUsIuUdDLa
Suiindeyamhlu deyamsnatinuaznisin hemodialysis
Tawn ABnsweniden (¥llnsssum [conventional] w3avila
Usgdndn1ngs [hemodiafiltration]) Frunuadafionidon
padUA anuaulaiindaladn (systolic blood pressure;
SBP) mnusuladnlauealndn (diastolic blood pressure;
DBP) dhtindiiindusionsrlenidenusazass (interdialytic
weight gain Tngldiimidndewnlendon o SuiiAutoya au
Fehmimdmlenidennsinounii) uaranuiiisanevesnis
wenidenlaglddnsndruvesgiofignudineonainirenie
Tusgninaaniden (single-pool Kt/V [spKt/V] urea) Waz

HARTIANviBIU URNS
nsUseiliugUiguuuesAsinlann A1
(WuuUselaU Thai mental state examination, TMSE)
AMELAYUINIT (WUUUSEY Thai nutrition alert form, NAF)
izﬁummqwm“uaﬂiﬂiw (AzLUY Charlson comorbidity
index, CCI) wagAUa1U150tuNITAISTINVRIE U
MLLNEI Karnofsky Performance Status Scale (KPSS, nARuIN)

A1s3As1zHNvana
173A140UTETINT
AMuaaUsErNsiiemANLYnangns
B Z2,P(1-P)
1= S
Tne81989n15Anw1183 Zhao wazamz"” fiwy
ANUgNYBINITIUTIw U hemodialysis Seuay 34
fwiun alpha error $ogar 5 uagAuAAIALARLTIaNTUL
§owaz 10 (Z alpha=1.96, P = 0.3¢ uay d=0.1) Awals
UIAUITEVINT 84 518
MsuATITVTeYa
IinszsidoyathluseadfBanssaun Joyadid
nsnsraneunfthiauesiefesay, Aadsuardiudeaun
1nsgIu deyaiiiinisnszangliund thiauedersisogiu
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wazfidoenolnd (IQR) Wivuitsudeyanguiiiiuarlsifinny
WSIEUNNNIEEDRA Fischer’s exact test, Student’s t test wagy
Mann-Whitney U test idonfauUsiiasinisnumseain
psefuguiiianuuanssessdifddyseninaesndy
Wiodszsimiateiduiusfunneneulagld univariate
wag multivariate regression analysis MUUATEE1AYNIIFDH
fif1 p<0.05 159319398 lARLN155UT0I9INANENTTUNTS
939555UNTITY sn.a1UmazUienIgacuudug ey

WamsfAaw

furefidninasinisfinudl 145 518 Aasen 14 518
esnnmerndnsyensddiuauazldanunsaiuld 3 e
Lﬁﬁﬁumﬁﬂwﬂu‘mwmmaLﬁaqmﬂmiamﬁﬁa;mm néanile
Wlavindenvselsaviaenidonluaues 8 TUuaYNISITYEY
wnsnszane 3 518 aswdedUaelunsfinw 131 518 Wuwe
w4 38 518 (Seway 29.0) 918 56.1 + 11.6 U @nnvedlsa
InZeSsdaulna/laun Anuiulaiings 87 51 (fesaz 66.4)
WAz 33 578 (Foway 25.2) ANLSEIUTDITTELLIAN
FausBuondendeindadlaiioy (dialysis vintage) 3.801QR
2.8, 4.9] U Bnsvenidendusiasssunn 119 518 (Seeas
90.8) uavviiauszAnsamgs 12 518 (Sevaz 9.2) (P37 1)

Lﬁaai'm,uﬂﬁﬂwmm modified Fried frailty phenotype
WU 8 frailty 23 518 (Segay 17.6) wazlufinmeiusizuns
(non-frailty) 108 18 (Sewar 82.4) laelungu non-frailty
§ifUae pre-frailty 95 518 (Fouay 72.5) {thengu pre-frailty
uay frailty \Wouynmedilymnéidosouuss Gevay 93.7
way 100 audy) (113197 2)

deFeuifioudnvurnanddnszuinengy frailty
LAz non-frailty Wuin engLady Lna mmmaﬂmlm%a%’a
Fusinsuuseniu Useiinsunauluag 6 lioukaznnag
Tnsunmshiuansnefiu ngy frailty Sdaduesgiiduum
wnnualiifiduddaeada Yoyavreenisvia hemodialysis
Liflenuuansnaiusie dialysis vintage S1ununefinenidon
AedUanii INaneniennas spk/V urea wingu frailty de
CCl NN wae KPSS taeniingy non-frailty (3.8 + 1.9 vs
29 + 1.4, p=0.01 wag 70.4 £ 155 vs 86.6 + 12.6, p<0.01
AuaIRU) (113797 1 uae 3)

HANTIINVDIURURNT WU nau frailty Tseeu
Slalnatu weayfuuazunndiesluidessnininngy non-frailty
pgeltudALYy (9.2+ 1.6 vs 10.2 + 1.8 n3u/Aa., p=0.01, 3.8
+ 0.4 vs 4.0 = 0.4 n5U/Aa., p=0.02 hag 2.1 + 0.4 vs 2.4 +
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0.4 un./ma., p=0.01 AIUEIRAV) mamawwﬁawﬁﬁ’amﬁgm
lumnssiussrinsgiheraaesndy (manedl a)

MFIATIZI univariate analysis wuin Jadefidunus
FumaAanmeseuns Tdun dn CCl Adfiudiu (OR 1.41, 95%
confidence interval (Cl) 1.08-1.84, p=0.01) AzkuUY KPSS
fianas (OR 0.93, 95%CI 0.89-0.96, p<0.01) szudlulnadu
fisnas (OR 0.70, 95%CI 0.56-0.93, p=0.01) wazuuniide
fisnas (OR 0.17, 95% CI 0.05-0.60, p=0.01) luvnizdisesu
gosluumslnsesdiisnnit 150 wn/wa.dudadedeatu
A5LAAN1IZLUSIZUN (OR 0.23, 95%CI 0.63-0.89, p=0.03)
Tsauamnuduiusfunsiinnzdsisuraiinduuelald

Joddey (OR 2.55, 95%Cl 1.0-6.5, p=0.05) adedu ldun
918 >60 U inamela fvilananie dialysis vintage ¥4 albumin
CRP wa feritin liduiudfunsinanislszuns (sl 5)
dlohns1zs multivariate analysis wu31 a1 CCl ﬁLﬁlmgﬁu
(OR 1.47, 95%CI 1.05-2.05, p=0.03) AxuuU KPSS fianas
(OR 0.92, 95%Cl 0.89-0.96, p<0.01) kaz3zAU hemoglobin
fisnas (OR 0.68, 95% Cl 0.47-0.99, p=0.04) fAudusius
funmaianmezsizuns Tuvaeissrugesluumsilvsess
fisindn 150 wn./ua.uazgandt 600 wn./ua. ihudadetosiu
N15.AANIZLUTIEUNE (OR 0.12, 95% CI 0.02-0.69, p=0.02
wa OR 0.17, 95%C| 0.17-0.04, p=0.04 sddiu) (5137 6)

mson 1 dnwazituguvesisUiouiisussnintnguiiuagliiinnesiusmzuns (N=131)

nga frailty Ny non-frailty
Uaya (n=23) (n=108) A1 p
318 (Fowaz) 318 (Foway)
918 (U) mean + SD 59.3 + 11.5 55.4 + 11.8 0.15
LWAEYS 9 (39.1) 29 (26.9) 0.31
avtuanie (nn./n3.4.) mean + SD 228 +32 229 39 0.51
TsAsau
ANURULATINgS 23 (100.0) 105 (97.2) 1.00
LWUIINU 10 (43.5) 25 (23.1) 0.07
lsAvapnideniala 2(8.7) 11 (10.2) 1.00
lsAviaandondles 1(4.3) 0 (0) 0.18
auvnuadlsnla
Balaananudulaings 12 (52.2) 75 (69.4) 0.15
Isalaarniumanu 11 (47.8) 22 (20.4) 0.02
Thitla 0(0) 3 (2.8) 1.00
Juq 0(0) 7(6.5) 0.35
FurnugsuUsenu (da) mean + SD 113+ 29 10.5 + 3.1 0.27
UsziRnnsunauluaag 6 1hou 1.0 (4.3) 4.0 (3.7) 1.00
CCl (AZUU) mean + SD 38+19 29+ 14 0.01
KPSS (Azituu) mean + SD 70.4 + 155 86.6 + 12.6 <0.01
NAF score (AgbUU) mean + SD 51+ 2.1 45+ 21 0.22
dnreymlavuinig 11 (47.8) 38 (35.2) 0.34
TMSE score (AgLUY) mean + SD 245+ 5 26.1 = 2.7 0.02
finnzaueadeu 6 (26.1) 16 (14.8) 0.22

CCl: Charlson comorbidity index; KPSS: Karnofsky Performance Status Scale; NAF: nutrition alert form score; TMSE:

Thai mental state examination; mwnw‘lmmm% NAF score >5 Az, AMzANDaEeY: TMSE score <23 AZWUY
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msN 2 eUseliufiinung (domain deficit) Tugthedesdanisiusvuianasiin1izuszuns (N=118)

ngu pre-frailty ngy frailty
atausuiiu (n=95) (n=23)
519 (5owag) 519 (5ouag)
Swtinaslaglillanala 16 (16.8) 10 (43.5)
néanilegeuuse 89 (93.7) 23 (100.0)
ANUWTpEEMNID1SHAILATANAR 6 (6.3) 11 (47.8)
ANSHAUTN 2(2.1) 16 (69.6)
AANSIUMNINBAI 12 (12.6) 16 (69.6)

mson 3 Jayannspdiinvesnisneniden (dialysis profile) wWisuilsuseninanguidivaglifinzsizuns (N=131)

ngu frailty Ngu non-frailty
daya (n=23) (n=108) Al p
518 (599az) 518 (59az)
Dialysis vintage (U) median [IQR] 4.2 1.9, 4.8] 3.8[2.9, 4.9] 0.72
Srunundeiienidondaduan

3 ps 6 (26.1) 30 (27.8) 0.88

2 afa 17 (73.9) 77 (71.3)

1 ads 0(0) 1(0.9)
nswenifenviinuszinsnings 1(4.3) 11(10.2) 0.69
Interdialytic weight gain (nn.) mean + SD 24+13 28+1.2 0.13
spKt/V urea mean + SD 1.96 + 0.37 1.96 + 0.36 0.99
AauaulaRa@alngn (uu.Usen) mean + SD 139 + 19 140 + 18 0.80
anuauladnlawaalnan ua.Use9) mean + SD 68 + 15 70 + 12 0.42

MsN 4 wananeslfiansuseuiieuseninnauniuasliiinneusguns (N=131)

ngu frailty nga non-frailty
doya (n=23) (n=108) A p
mean * SD mean * SD
Hemoglobin (nSu/Aa.) 9.2+ 16 102+ 1.8 0.01
Blood urea nitrogen (un./ag.) 56.0 £ 29.0 63.6 + 26.6 0.22
Serum sodium (Hadlua/an3) 139.4 + 2.8 139.3 + 2.3 0.75
Serum potassium (adlua/ans) 45+0.6 47 +0.8 0.12
Serum bicarbonate (Jadlua/ans) 251 +32 249 + 3.1 0.76
Serum calcium (un./Aa.) 9.6 + 0.7 9.64 + 0.93 0.69
Serum magnesium (1n./Ag.) 21+04 2.4 +0.39 0.01
Serum phosphate (Un./na.) 45+ 20 52+ 197 0.11
Serum ALP (#1138/805) median [IQR] 97 [73, 203] 91 [70, 133] 0.30
Serum albumin (n5u/98.) 3.8+04 4.0+ 0.4 0.02
Serum iPTH (Wn./ua.) median [IQR] 310 [194, 886] 236.0 [117, 769] 0.24
Serum CRP (1n./#a.) median [IQR] 2.3 [0.6, 6.8] 1.5 0.6, 4.3] 0.39
Serum ferritin (Un./4a.) median [IQR] 401 [130, 904] 296 [132, 595] 0.40

ALP: alkaline phosphatase; iPTH: intact parathyroid hormone; CRP: C-reactive protein;

14 drwosas UA 46 aUUR T UASIAL - LUKEU 2568



9

ms1on 5 Jadeiduiusiuniziusizung Wedasigsaay univariate analysis

Uave Odds ratio 95% ClI A1 p

91y >60 U 1.16 0.47-2.89 0.75
LNANEY 1.75 0.68-4.48 0.24
T3AUIvu 2.55 1.00-6.50 0.05
Atinanie (nN./n3.4.)

18.5 to <25 1.00 (81484)

<18.5 1.12 0.22-5.74 0.89

>25 0.74 0.23-2.42 0.63
FIUULITUUTENIUY 1.08 0.93-1.26 0.27
Charlson Comorbidity Index 1.41 1.08-1.84 0.01
Karnofsky Performance Status Scale 0.93 0.89-0.96 <0.01
Dialysis vintage 0.93 0.74-1.16 0.50
Hemoglobin 0.70 0.54-0.93 0.01
Serum magnesium 0.17 0.05-0.60 0.01
Serum phosphate 0.80 0.62-1.05 0.11
Serum albumin <3.5 N33/Aa. 3.60 0.92-13.90 0.07
Serum iPTH (wn./uga.)

150-600 1.00 (81984)

<150 0.23 0.63-0.89 0.03

>600 0.53 0.18-1.55 0.25
Serum C-reactive protein 0.99 0.95-1.03 0.69
Serum ferritin 1.00 1.00-1.00 0.98

msoi 6 Jadeiiduiusiunnziunzuns Wolasesidae multivariate analysis
Uady Odds ratio 95% Cl A1 p

918 >60 U 1.8 0.52-6.28 0.35
LNANEY 25 0.70-8.94 0.16
Atiinanie (nN./n3.4.)

18.5 to <25 1.0 (§1989)

<18.5 0.39 0.35-4.40 0.45

>25 1.17 0.20-0.84 0.84
Charlson Comorbidity Index 1.47 1.05-2.05 0.03
Karnofsky Performance Status Scale 0.92 0.89-0.96 <0.01
Hemoglobin 0.68 0.47-0.99 0.04
Serum albumin <3.5 n3u/Aa. 4.0 0.47-34.7 0.21
Serum iPTH (wn./ua.)

150-600 1.0 (81989)

<150 0.12 0.02-0.69 0.02

>600 0.17 0.03-0.91 0.04
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Charlson Comorbidity Index

Comorbidity Score Comorbidity Score

Prior myocardial infarction 1 Cerebrovascular (hemiplegia) event 2
Congestive heart failure 1 Moderate-to-severe renal disease 2
Peripheral vascular disease 1 Diabetes with chronic complications 2
Cerebrovascular disease 1 Cancer without metastases 2
Dementia 1 Leukemia 2
Chronic pulmonary disease 1 Lymphoma 2
Rheumatologic disease 1 Moderate or severe liver disease 3
Peptic ulcer disease 1 Metastatic solid tumor 6
Mild liver disease 1 Acquired immunodeficiency syndrome (AIDS) 6
Diabetes 1

Karnofsky Performance Status Scale

Index Criteria

100 Normal no complaints; no evidence of disease

90 Able to carry on normal activity; minor signs or symptoms of disease

80 Normal activity with effort; some signs or symptoms of disease

70 Cares for self; unable to carry on normal activity or to do active work

60 Requires occasional assistance, but is able to care for most of his personal needs
50 Requires considerable assistance and frequent medical care

40 Disabled; requires special care and assistance

30 Severely disabled; hospital admission is indicated although death not imminent
20 Very sick; hospital admission necessary; active supportive treatment necessary
10 Moribund; fatal processes progressing rapidly

0 Dead
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Thai Mental State Examination (TMSE)
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