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Relationship between Frailty and Prognosis of Elderly Patients with
Respiratory Failure and its Predictive Value for the Risk of Death*
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( Department of Respiratory and Critical Care Medicine, Beijing Tongren Hospital Affiliated to Capital Medical University,
Beijing, 100730, China)

ABSTRACT Objective: To explore the relationship between frailty and the prognosis of elderly patients with type I and type II res-
piratory failure and its predictive value for the risk of death. Methods: The clinical data of 224 elderly patients who were admitted to the
Department of Respiratory and Critical Care Medicinee of Beijing Tongren Hospital Affiliated to Capital Medical University due to respi-
ratory failure were retrospectively analyzed. According to the score of the frailty scale, the patients were divided into mild frailty group
(frailty scale score £ 5 scores), moderate frailty group (frailty scale score was 6 scores) and severe frailty group (frailty scale score was 7
scores). The clinical data of different degrees of frailty in elderly patients with type I and type II respiratory failure were compared. The
prognostic risk factors were analyzed by multiple Logistic regression. The receiver operating characteristic (ROC) area under curve
(AUC) was used to analyze the prediction ability of frailty scale score combined with other indicators on the risk of death. Results: There
was no significant difference in the mortality of elderly patients with hospitalized with type I respiratory failure at different degree of
frailty (P>0.05). The mortality of elderly patients in severe frailty group with type Il respiratory failure was higher than that in mild frailty
group and moderate frailty group (P<0.05). Multiple Logistic regression analysis showed that age, blood lactic acid, acute physiology and
chronic health I (APACHE 1II) score were independent risk factors for death in elderly patients with type I respiratory failure (P<0.05).
Frailty scale score, age, APACHE II score and blood lactic acid level were independent risk factors for death in elderly patients with type
II respiratory failure (P<0.05). The AUC of frailty scale score jointed with age, APACHE II score and blood lactic acid in predicting the
risk of death in elderly patients with type II respiratory failure was greater than that of frailty scale score, age, APACHE II score and
blood lactic acid alone. Conclusion: Frailty is not associated with the prognosis of elderly patients with type I respiratory failure, and
frailty is an independent risk factor for death events in elderly patients with type II respiratory failure. Frailty scale score for elderly
patients with type II respiratory failure can assist in the evaluation of prognosis of patient.
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Table 1 Clinical data and prognostic data of elderly patients with type I and II respiratory failure at different degree of frailty

Type I respiratory failure

Type Il respiratory failure

. . Moderate Severe . . Moderate Severe
Mild frailty ) ) Mild frailty ) )
Indexes frailty frailty frailty frailty
group F/x? group F/x? P
rou rou| rou| ou
(n=31) group group (n=20) group group
(n=35) (n=19) (n=81) (n=38)
Gender 24 25 13 14 65 30
0.552 0.759 1.004 0.605
(male) (77.42%) (71.43%) (68.42%) (70.00%) (80.25%) (78.95%)
69.20+ 72.01% 73.04+ 70.61+ 72.20% 74.13%
Age(years) 3.729 0.028 3.084 0.049
451 5.80% 5.21% 6.40 4.81* 5.88*"
Total
number of 2.42+ 291+ 293+ 3.50%
. 1.61+ 0.82 9.477 0.001 2.32+ 0.68 ‘ 6.477 0.002
basic 1.11* 1.40%* 1.31%* 1.21%
diseases
10 16 26 15
Diabetes 8(42.10%) 1.285 0.526 5(25.00% ) 1.327 0.515
(32.25%)  (45.71%) (32.10%)  (39.47%)
Hyperten- 11 20 27 14
. 8(42.11%) 3.246 0.197 8(40.00% ) 0.370 0.831
sion (35.48%) (57.14%) (33.33%)  (36.84%)
Corona
i 10 18 10
artery 8(25.81%) 6(31.58%) 0.197 0.906 5(25.00% ) 0.258 0.879
. (28.57%) (22.22%)  (26.32%)
disease
Congestive 18 19
. 3(9.67%) 6(17.14%) 6(31.58%) 3.739 0.154 5(25.00%) 9.767 0.008
heart failure (22.22%)  (50.00%)
10 10 28 24
Dementia  2(6.45%) 13.320 0.001 7(35.00%) 9.185 0.010
(28.57%)* (52.63%)* (34.57%) (63.16%)**
Blood
1.76% 1.93%
lacticacid  1.62+ 0.49 1.83% 0.57 1.73% 0.62 1.169 0.316 1.52+ 0.51 4.906 0.009
0.48* 0.47**
(mmol/L)
APACHE I
26.62+ 29.28+ 29.50+ 27.01+ 27.74% 28.64+
score 1.455 0.239 0.535 0.587
8.29 6.70 7.01 5.63 5.92 6.20
(scores )
10 14 22
Death 6(19.35%) 8(42.11%) 3.012 0.222 2(10.00%) - 25.010 0.001
(28.57%) (17.28%) (57.89%)**
Respiratory " "
failureat  9(36.00% ) 8(72.73%) 4257 0.119 5(27.78%) ‘ 6.792 0.034
. (52.00%) (35.82%) (68.75%)**
discharge

Note: compared with mild frailty group, *P<0.05. Compared with moderate frailty group, *P< 0.05.
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Table 2 Comparison of clinical data of different prognosis in elderly patients with type I respiratory failure

Clinical data Survival group (n=61) Death group (n=24) t/x? P
Gender(male) 45(73.77%) 17(70.83%) 0.075 0.784
Age(years) 69.92+ 4.20 74.57+ 6.50 3.330 0.002
Total number of basic diseases 2.28+ 0.69 2.32+ 0.61 0.493 0.623
Diabetes(n ) 23(37.70%) 11(45.83%) 0.474 0.624
Hypertension(n) 24(39.34%) 15(62.50% ) 2.512 0.113
Coronary artery disease(n ) 14(22.95%) 10(41.67%) 2977 0.084
Congestive heart failure(n) 11(18.03%) 4(16.67%) 0.022 0.882
Dementia(n) 16(26.23%) 6(25.00%) 0.014 0.907
Frailty scale score( scores ) 499+ 1.92 592+ 1.11 2.806 0.007
Blood lactic acid(mmol/L) 1.52+ 0.44 226+ 0.47 6.815 0.001
APACHE II score( scores ) 26.33% 7.19 33.51% 5.30 5.088 0.001
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Table 3 Logistic regression analysis of death risk factors in elderly patients with type I respiratory failure

95% CI
Variable B S.E Wald df P OR
Lower limit Upper limit
Age 0.190 0.072 7.081 1 0.008 1.296 1.097 1.532
Blood lactic acid 3.446 0.964 12.792 1 0.001 22.496 3.619 139.844
APACHEII score 0.158 0.066 5.653 1 0.017 1.260 1.065 1.490
Constant 25.793 6.474 15.875 1 0.001
R4 ZF 1 BITIRRIEEERREBURHIEKE LR
Table 4 Comparison of clinical data of different prognosis in elderly patients with type 1l respiratory failure
Clinical data Survival group (n=101) Death group (n=38) t/a? P

Gender(male) 79(78.22%) 30(78.95%) 0.009 0.926
Age(years) 71.41% 5.20 7422+ 521 3.420 0.001
Total number of basic diseases 298+ 0.41 3.31% 0.50 2.864 0.006
Diabetes(n ) 34(33.66%) 12(31.58%) 0.054 0.816
Hypertension(n) 34(33.66%) 15(39.47%) 0.408 0.523
Coronary artery disease(n ) 23(22.77%) 10(26.32%) 0.191 0.662
Congestive heart failure(n) 24(23.76%) 18(47.37%) 7.297 0.007
Dementia(n) 37(36.63%) 22(57.89%) 5.109 0.024
Frailty scale score( scores ) 5.80+ 1.10 6.50+ 0.81 3.793 0.001
Blood lactic acid(mmol/L) 1.63%+ 0.45 2.15+ 0.43 6.292 0.001
APACHE II score( scores ) 27.11% 6.13 29.84+ 4.93 2.441 0.016
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Table 5 Logistic regression analysis of death risk factors in elderly patients with type II respiratory failure

95% C1
Variable B SE Wald df P OR
Lower limit Upper limit
Age 0.096 0.042 5.096 1 0.024 1.103 1.014 1.199
Frailty scale score 1.029 0.420 6.004 1 0.014 3.300 1.483 7.344
APACHEII score 0.091 0.044 4.227 1 0.040 1.100 1.007 1.202
Blood lactic acid 2.799 0.635 19.442 1 0.001 18.050 5.080 64.127
Constant 22.293 4.584 23.652 1 0.001
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Table 6 Predictive value of frailty scale score combined with age, APACHE II score and blood lactate level on the risk of death in elderly patients with

type II respiratory failure

Indexes AUC(95%CTI) Jordan index Cut-off value Sensitivity( %) Specificity( %)
Age 0.732(0.651~0.804) 0.430 73 years 73.68 69.31
Frailty scale score 0.694(0.610~0.769 ) 0.360 6 scores 89.47 46.53
APACHEII score 0.631(0.545~0.712) 0.245 28 scores 86.84 37.62
Blood lactic acid 0.829(0.756~0.887) 0.542 1.97 mmol/L 71.05 83.17
Joint 0.916(0.857~0.956) 0.713 - 92.11 79.21
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Fig.1 ROC curve of frailty scale score jointed with age, APACHE II score
and blood lactic acid level to predict the risk of death in elderly patients
with type 1l respiratory failure
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