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Correlation of nutritional risk and prognosis in elderly patients with severe pneumonia
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[ Abstract] Objective To analyze the correlation between body nutritional risk and prognosis in elderly patients with severe
pneumonia, and to study the application value of geriatric nutritional risk index ( GNRI) for elderly patients with severe pneumonia.
Methods A total of 133 elderly patients with severe pneumonia admitted to Foshan Fosun Chancheng Hospital from January 2020 to
January 2022 were recruited, and according to their GNRI within 24 h after admission, the patients with high nutritional risk were
assigned into high-risk group, and the other patients were into other classification groups. The patients with high nutritional risk were
given nutritional support treatment, and based on the intervention timing of nutritional support, they were divided into early-, middle- and
late-stage subgroups. The prognosis was compared among the patients of different timing of nutritional support. After the 28-day mortality rate
was counted, the patients were grouped into death and survival groups. SPSS statistics 19. 0 was used to process the data. Data compari-
son between two groups was perfomed using # test or X test depending on data type. Binary logistic regression model was applied to analyze
the related factors affecting the prognosis ( death within 28 d) in elderly patients with severe pneumonia, and receiver operating characteristic
(ROC) curve was drawn to analyze the value of GNRI in predicting the 28-day mortality in these elderly patients. Results Among the 133
elderly patients with severe pneumonia, there were 28 cases (21.05% ) with high nutritional risk. The patients with high nutritional

risk had advanced age, higher detection rate of Gram-negative bacteria, larger ratio of mechanical ventilation and higher incidence of
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shock, but lower body mass index, serum albumin and pre-albumin levels when compared with the other classification groups (P<0.05).
After the patients with high nutritional risk were treated with nutritional support, the times for mechanical ventilation and vasoactive drug use
and length of hospital stay were all in increasing trends in the patients with early, middle and late nutritional interventions in turn, and the
death rate was lower in the patients with early intervention than those with late intervention (P<0.05). Among the 133 elderly patients with
severe pneumonia, 35 cases (26.32%) eventually died within 28 d after admission. Binary logistic regression analysis confirmed that Acute
Physiology and Chronic Health Evaluation II (APACHE II ) score at admission (OR=1.906, 95%CI 1.350-2. 691) , multiple organ
dysfunction syndrome (MODS) score (OR=2.079, 95%CI 1.254-3.448) , mechanical ventilation (OR=2.177, 95%CI 1.313-3.610)
and high-risk GNRI grade (OR=2.575, 95%CI 1.778-3.730) were risk factors for 28-day death in elderly patients with severe
pneumonia. ROC curve analysis found that the AUC value of GNRI (AUC=0. 706, 95%CI 0.607-0. 806) in predicting 28-day death
in elderly patients with severe pneumonia was significantly higher (P<0.05) than that of APACHE II score (AUC=0.534, 95%CI
0.428-0.641), MODS score (AUC=0.564, 95% CI 0.460—-0.668) and mechanical ventilation (AUC =0.628, 95%CI 0.518-0.737).
Conclusion It is suggested that GNRI should be used for nutritional risk screening in elderly patients with severe pneumonia as soon

as possible after admission, and nutritional intervention should be carried out in time for those with high-risk malnutrition so as to improve

the prognosis of patients.
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Table 1 Comparison of clinical data and treatment-related indicators among patients with different nutritional risks

Item High-risk group(n=28) Other classification group(n=105) t/X* P value

Gender[ n( %) | 0.010 0.920

Male 20(71.43) 76(72.38)

Female 8(28.57) 29(27.62)
Age[n(%) ] 5.406 0.020

65-80 years 6(21.43) 48(45.71)

=80 years 22(78.57) 57(54.29)
BMI( kg/m2 , X£s) 20.55+1.96 23.51+2.13 6. 639 <0.001
APACHE II ( points, x+s) 18.65+2.37 18.01+2.25 1.323 0. 188
MODS( points, %+s) 7.73+£1.05 7.92+1.17 0.779 0.437
White blood cell count(x10°/L, &xs) 10. 15+1.63 9.89+1.58 0.769 0. 444
P]ale]et(X109/L, xts) 193.54+16. 35 189.43+17. 17 1. 136 0.258
Hemoglobin( g/dl, x+s) 101.74+15.58 102.41+14.57 0.213 0. 832
Lymphocyte count( x10°/L, x+s) 0.73+0. 12 0.69=+0. 14 1.382 0. 169
Monocyte count( X 10°/1, xX£s) 0.52+0.09 0.51+0. 11 0.443 0. 659
Serum creatinine(x+s, wmol/L) 88.47+13.25 87.17+16.74 0. 380 0.705
BUN(x+s, mmol/L) 9.87+2.22 10. 11£2. 14 0.523 0. 602
Albumin(g/dl, x+s) 26.15+3.85 34.17+3.37 10. 853 <0.001
Prealbumin( g/dl, x+s) 0.13+0.03 0. 18+0.02 10. 481 <0.001
Pathogenic microbial infection[ n( %) ]

Gram-negative bacterial infection 16(57.14) 13(12.38) 25.977 <0.001

Gram-positive bacterial infection 13(46.43) 32(30.48) 2.513 0.113

Mixed infection 3(10.71) 5(4.76) 1.385 0.239
Mechanical ventilation[ n( %) ] 20(71.43) 31(29.52) 16. 419 <0.001
Shock[ n( %) ] 18(64.29) 35(33.33) 8. 835 0.003

BMI: body mass index; APACHEII: acute physiology and chronic health evaluationll; MODS: multiple organ dysfunction syndrome; BUN: urine nitrogen.
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Table 2 Influence of early nutritional support on treatment-related indicators in patients with high nutritional risk

Mechanical ventilation time

Vasoactive drug use time

Timing of nutritional support n Hospital stay(d, x+s) Death[ n( %) ]
(d, x+s) (h, x+s)

Early stage 12 4.03+0. 89 23.11+£4.25 16.58+2. 69 3(25.00)

Middle stage 4.85+0.79" 27.82+6.39" 19.11+2.97" 5(62.50)

Late stage 8 6.38+1.33"* 37.58+7.43"* 24.71+3. 11 8(100.00) *

F 12. 181 13. 020 18. 348 11. 156

P value <0.001 <0.001 <0. 001 0. 004

Compared with early stage, * P<0.05; compared with middle stage,

#p<0. 05.
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Table 3 Prognosis statistics of elderly patients with severe pneumonia and comparison of clinical

data of patients with different prognosis status

Factor Death group(n=35) Survival group(n=98) X /7 P value
Gender[ n( %) ] 0.013 0.908
Male 25(71.43) 71(72.45)
Female 10(28.57) 27(27.55)
Age[n(%) ] 0.236 0. 627
65-79 years 13(37.14) 41(41.84)
=80 years 22(62.86) 57(58.16)
Oxygenation index(x+s) 246.58+53. 15 311.74+49.87 6.521 <0. 001
SBP( mmHg, x+s) 126.25+6.55 125.15+7.02 0. 809 0. 420
APACHEII ( points, x+s) 23.15£2.15 16.38+2.57 13.931 <0.001
MODS( points, x+s) 10.63+1.79 6.84+1.39 12.797 <0.001
WBC(x10°/L, x+s) 10.35+1.85 9.97+1.93 1.011 0.314
Platelet( x10°/L, x+s) 187.58+25.17 191. 15+22.98 0.769 0.443
Hemoglobin( g/dl, x+s) 98.89+12.57 103.22+13. 11 1.695 0.092
Lymphocyte count(x10°/L, x+s) 0.69+0. 15 0.71+0. 17 0.615 0.539
Monocyte count( x10°/L, x+s) 0.49+0. 08 0.51+0.09 1.161 0.248
Serum creatinine ( pmol/L, x+s) 86.58+10. 57 88.07+11. 36 0.678 0. 499
Blood urea nitrogen( mmol/L, x+s) 10.36+1.27 9.98+1.33 1.468 0. 145
Albumin( g/L, x+s) 33.27+3.47 32.77+3.36 0.749 0.455
Prealbumin( g/L, x+s) 0.17+0.03 0.16+0.04 1.348 0.180
Mechanical ventilation[ n( %) | 20(57.14) 31(31.63) 7.099 0. 008
Pathogenic microbial infection[ n( %) | 2. 666 0.264
Gram-negative bacterial infection 17(18.57) 22(22.45)
Gram-positive bacterial infection 12(32.29) 33(33.67)
Mixed infection 3(8.57) 5(5.10)
GNRI[ n( %) ] 27.080 <0.001
High-risk 16(45.71) 12(12.24)
Moderate-risk 13(37.14) 20(20.41)
Low-risk 4(11.43) 30(30.61)
Normal 2(5.71) 36(36.73)

SBP: systolic blood pressure; APACHE II ; acute physiology and chronic health evaluation Il ; MODS: multiple organ dysfunction syndrome; WBC: white
blood cell; GNRI: geriatric nutritional risk index. 1 mmHg=0. 133 kPa.

F4 I logistic ARB S IMEFEEMRBETEHIEXER

Table 4 Binary logistic regression model analysis of related factors affecting prognosis of elderly patients with severe pneumonia

Influencing factor B SE Wald X* OR P value 95CI
Oxygenation index -0.663 0.487 1.853 0.515 0.174 0.198-1.338
APACHE Il score 0. 645 0.176 13.431 1. 906 <0.001 1.350-2. 691
MODS score 0.732 0.258 8.050 2.079 0. 005 1.254-3.448
Mechanical ventilation 0.778 0.258 9.093 2.177 0.003 1.313-3.610
GNRI high-risk grade 0. 946 0.189 25.053 2.575 <0.001 1.778-3.730

APACHEII : acute physiology and chronic health evaluation [l ; MODS; multiple organ dysfunction syndrome; GNRI: geriatric nutritional risk index.

x5 HiEREWMNZFEEMEEEREPHNE

Table 5 Value of each indicator on predicting prognosis in elderly patients with severe pneumonia

Indicator AUC 95%CI P value Sensitivity Specificity
GNRI<87 points 0.706 0.607-0. 806 <0.001 0.571 0.786
APACHE Il >17 points 0.534" 0.428-0. 641 0.547 0. 657 0.429
MODS>7 points 0.564 " 0.460-0. 668 0. 261 0.914 0.235
Mechanical ventilation 0.628 " 0.518-0.737 0.025 0.571 0. 684

GNRI:; geriatric nutritional risk index; APACHE II : acute physiology and chronic health evaluation Il ; MODS: multiple organ dysfunction syndrome;
AUC:; area under the curve. Compared with AUC of GNRI, * P<0.05.
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Figure 1 ROC curves of various indicators on predicting prognosis

of elderly patients with severe pneumonia
ROC:; receiver operating characteristic; GNRI: geriatric nutritional
risk index; APACHE II ; acute physiology and chronic health
evaluation Il ; MODS: multiple organ dysfunction syndrome.
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