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Analysis of the Influencing Factors of Frailty in Uremic Maintenance
Hemodialysis Patients and Their Effects on Cognitive Function

and Micro Inflammatory State*
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ABSTRACT Objective: To explore the influencing factors of frailty in uremic maintenance hemodialysis (MHD) patients, and
analyze their effects on cognitive function and micro inflammatory state. Methods: The clinical data of 105 uremic MHD patients who
were admitted to Jiangsu Provincial People's Hospital from April 2020 to July 2022 were analyzed retrospectively. The patients were
divided into non-frailty group (n=38), pre-frailty group (n=34) and frailty group (n=33) according to the frailty score. The general data
and laboratory data of patients were obtained according to the case data, and the general data, laboratory data and cognitive function in
the three groups were compared. Multivariate Logistic regression was used to analyze the influencing factors of frailty in uremic MHD
patients. Results: There were differences in age, dialysis age, smoking history, drinking history, exercise status, complications, albumin
(ALB), hemoglobin (Hb), prealbumin (PA), urea nitrogen (BUN), blood creatinine (Scr), 25-hydroxyvitamin D [25- (OH)D] and
parathyroid hormone (PTH) in the non-frailty group, pre-frailty group and frailty group (P<0.05). The C-reactive protein (CRP),
interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-) in frailty group were higher than those in non-frailty group and pre-frailty
group, and the pre-frailty group was higher than the non-frailty group (P<0.05). The score of the Mental State Examination Scale
(MMSE) in the frailty group was lower than that in the non-frailty group and the pre-frailty group, and the pre-frailty group was lower
than the non-frailty group (P<0.05). The incidence of cognitive dysfunction (POCD) in the frailty group was higher than that in the
non-frailty group and pre-frailty group, and the pre-frailty group was higher than the non-frailty group (P<0.05). Multivariate Logistic
regression analysis showed that complications, lower ALB, lower Hb, lower PA, lower 25- (OH)D, higher CRP, higher IL-6, higher
TNF-a and lower MMSE score were the risk factors of frailty in uremic MHD patients, and regular exercise was the protective factor
(P<0.05). Conclusion: There is a high incidence of frailty in uremic MHD patients, which can lead to decreased cognitive function and
increased micro inflammatory state, which is related to complications, ALB, Hb, PA, 25- (OH)D, CRP, IL-6, TNF-a, MMSE score,
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Table 1 Comparison of general data and laboratory data of non-frailty group, pre-frailty group and frailty group

Factors Non-frailty group(n=38) Pre-frailty group(n=34) Frailty group(n=33) Fiy? P

Gender[(n, %)] Male 21(55.26) 19(55.88) 18(54.55) 0.014 0.994
Female 17(44.74) 15(44.12) 15(45.45)

Age(years, x+s) 62.37+4.26 65.61+£5.73 70.26+4.81 22.558 0.000

BMI(kg/m? x:s) 21.41+1.23 21.58+0.98 21.67+0.94 0.553 0.579

Age of dialysis(months, x:s) 89.33+3.78 82.95+2.61 75.96+3.77 133.288 0.000

Primary disease[(n, %)] Diabetes 12(31.58) 10(29.41) 11(33.33) 0.623 0.996
Chronic nephritis 10(26.32) 9(26.47) 10(30.30)
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Table 1 Comparison of general data and laboratory data of non-frailty group, pre-frailty group and frailty group

Factors Non-frailty group(n=38) Pre-frailty group(n=34) Frailty group(n=33) F/y? P
Hypertension 11(28.95) 11(32.35) 9(27.27)
Other diseases 5(13.16) 4(11.76) 3(9.09)
Smoking history[(n, %)] Yes 14(36.84) 19(55.88) 23(69.70) 7.793 0.020
No 24(63.16) 15(44.12) 10(30.30)
Drinking history[(n, %)] Yes 13(34.21) 20(58.82) 24(72.73) 10.982 0.004
No 25(65.79) 14(41.18) 9(27.27)
Monthly household
income[(n, %)] <3000 yuan 16(42.10) 13(38.24) 12(36.37) 0.478 0.976
3000~5000 yuan 12(31.58) 10(29.41) 11(33.33)
>5000 yuan 10(26.32) 11(32.35) 10(30.30)
Exercise status[(n, %)] Never/occasionally 12(31.58) 18(52.94) 24(72.73) 12.023 0.002
Often 26(68.42) 16(47.06) 9(27.27)
Degree of education  Primary school and 16(42.11) 14@1.18) 13(39.39) 0.400 0.8
[(n, %)] below
Middle and high
school 13(34.21) 10(29.41) 11(33.33)
College degree or
hove 9(23.68) 10(29.41) 9(27.28)
Marital status[(n, %)] Unmarried 12(31.58) 12(35.29) 10(30.30) 0.362 0.982
Married 18(47.37) 16(47.06) 17(51.52)
Divorced/widowed 8(21.05) 6(17.65) 6(18.18)
Complications[(n, %)] Yes 13(34.21) 19(55.88) 24(72.73) 11.317 0.003
No 25(65.79) 15(44.12) 9(27.27)
Vascular access[(n, %)] Catheter 20(52.63) 19(55.88) 17(51.52) 0.148 0.932
Fistulation 18(47.37) 15(44.12) 16(48.48)
ALB(g/L, xs) 45.08+4.68 40.76+3.41 34.91+4.42 51.316 0.000
Hb(g/L, xzs) 122.87+7.56 114.81+7.46 107.45+6.53 40.468 0.000
PA(mg/L, x+s) 429.57+54.29 361.48+45.23 309.91+38.35 58.490 0.000
TG(mmol/L, xzs) 2.71+0.32 2.75+0.46 2.79+0.48 0.318 0.728
LDL-C(mmol/L, x:s) 4.32+0.45 4.38+0.39 4.41+0.42 0.423 0.656
HDL-C(mmol/L, x+s) 1.96+0.23 1.94+0.25 1.92+0.29 0.215 0.807
BUN(mmol/L, xs) 19.87+3.22 24.71+3.26 28.68+4.21 54.217 0.000
Scr(umool/L, xs) 789.26+52.83 846.60+43.17 895.29+51.04 41.119 0.000
TC(mmol/L, x:s) 6.43+0.57 6.45+0.49 6.48+0.51 0.091 0.913
Ca(mmol/L, x=+s) 1.86+0.32 1.82+0.55 1.80+0.44 0.171 0.843
P(mmol/L, xzs) 1.53+0.37 1.49+0.31 1.48+0.34 0.216 0.806
25-(OH)D(ng/L, x=s) 24.58+3.56 20.29+2.38 16.25+2.59 72.036 0.000
PTH(pg/mL, x=s) 326.34+37.21 294.23+28.64 256.25+27.53 43.153 0.000
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Table 2 Comparison of inflammatory factors in non-frailty group, pre-frailty group and frailty group( x:s )

Non-frailty group Pre-frailty group

Indexes Frailty group(n=33) F P
(n=38) (n=34)

CRP(mg/L) 5.26+0.48 7.10£0.52* 9.18+0.63* 459.117 0.000

IL-6( pg/ml ) 24.19+4.37 32.18+5.06° 44.73+6.16® 138.430 0.000

TNF-o(pg/mL ) 36.52+5.49 44224647 56.84+5.71% 106.074 0.000

Note: Compared with the non-frailty group, *P<0.05. Compared with the pre-frailty group, °P<0.05.
RIERFE REHA RBHARINAINEEERXTLE
Table 3 Comparison of cognitive function in the non-frailty group, pre-frailty group and frailty group
Indexes Non-frailty group(n=38)  Pre-frailty group(n=34) Frailty group(n=33) Fiy? P

MMSE(scores, xzs) 26.71+0.82 25.66+0.58* 23.91+0.62* 147.804 0.000
Incidence of POCD[(n,%)] 5(13.16) 15(44.12)y 26(78.79)" 30.916 0.000

Note: Compared with the non-frailty group, *P<0.05. Compared with the pre-frailty group, °P<0.05.
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Table 4 Analysis of risk factors of frailty in uremic MHD patients

Variable B Standard error Waldy? P OR (95%CI)
Complications 0.452 0.226 4.001 0.017 1.362(1.284~1.457)
Lower ALB 0.508 0.208 5.965 0.004 1.427(1.316~1.539)
Lower Hb 0.469 0.197 5.668 0.006 1.506(1.342~1.627)
Lower PA 0.437 0.184 5.641 0.008 1.498(1.291~1.584)
Lower 25-(OH)D 0.391 0.176 4.935 0.012 1.341(1.286~1.593)
Higher CRP 0.441 0.165 7.143 0.000 1.759(1.506~1.924)
Higher IL-6 0.487 0.184 7.005 0.000 1.632(1.428~1.765)
Higher TNF-a 0.525 0.224 5.493 0.009 1.438(1.264~1.627)
Lower MMSE score 0.516 0.193 7.148 0.000 1.732(1.487~1.891)
Regular exercise -0.362 0.194 3.482 0.029 0.638(0.492~0.751)
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