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Risk factors and short-term prognosis in patients of advanced age after
mechanical ventilation: analysis of 270 cases

LI Qing-Lin, CHENG Qing-Li*, MA Qiang, AO Qiang-Guo, ZHAO Jia-Hui, DU Jing, WANG Xiao-Dan,
LIU Sheng, ZHANG Xiao-Ying
(Department of Geriatric Nephrology, Chinese PLA General Hospital, Beijing 100853, China)

[ Abstract] Objective To investigate the risk factors and short-term outcome in very old patients undergoing mechanical
ventilation. Methods A total of 270 very old patients undergoing mechanical ventilation in geriatric departments of Chinese PLA
General Hospital from January 2008 to June 2013 were enrolled in this study. All the patients were divided into death group (n=126)
and survival group (n=144) according to their outcomes in 28d, and from 29d to 3 months after mechanical ventilation.
Univariate analysis was used to explore the related factors for prognosis from clinical data. Multivariate logistic regression
analysis was carried out to determine the risk factors for death in these patients after mechanical ventilation. Results The cohort
of patients was at the age of (89.0 = 4.8) years. Pneumonia (70.7%) was the major cause of mechanical ventilation. The other
causes were acute heart failure (10.7%) and chronic obstructive pulmonary disease with acute exacerbation (AECOPD, 7.8%).
There were 86 cases (31.9%) died within 28d after mechanical ventilation, and 126 cases (46.7%) died within 3 months.
Multivariate logistic regression analysis revealed that low oxygenation index (PO,/FiO3), low serum pre-albumin, increased blood
urea nitrogen (BUN), high serum creatinine (SCr> 165.2umol/L), and using positive end-expiratory pressure (PEEP) were the
prognostic factors in those patients who died within 28d after mechanical ventilation (all P < 0.05). Chronic kidney disease (CKD)
and the level of C-reactive protein (CRP) were the prognostic factors in those patients died from 29d to 3 months after mechanical
ventilation (P < 0.05). Conclusion Pneumonia, acute heart failure and AECOPD are common causes of mechanical ventilation in
elderly patients. CKD, low PO/FiO,, low serum pre-albumin, CRP, increased BUN, high Scr (> 165.2umol/L) and using PEEP are
the prognostic factors in the elderly patients with mechanical ventilation.
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Table 1 Baseline characteristics of patients at 28 days after MV
Death group Survival group

Item (n = 86) (n = 184)
Age(years, x £s) 88.4+4.7 89.5+4.8
BMI(kg/m?, x +5) 22.3+3.2 228+2.8
Baseline condition[n(%)]

Coronary disease 65 (75.6) 150 (81.5)
COPD 61 (70.9) 144 (78.3)
Hypertension 62 (72.1) 128 (69.6)
CKD 52 (60.5) 107 (58.2)
Diabetes 39 (45.3) 83 (45.1)

MV: mechanical ventilation; BMI: body mass index; COPD:
chronic obstructive pulmonary disease; CKD: chronic
kidney disease

F£2  HUWIES R 28d8T B & RO I R 4FAE
Table 2  Clinical characteristics of patients at 28 days after MV

Item

Death group

Survival group

(n=86) (n=184)
Complications at MV[n(%)]

Sepsis 51 (59.3) 128 (69.6)

Hypovolemia 22 (25.6) 45 (24.4)

Cardiovascular events 13 (15.1) 11 (6.0)"
Blood gas analysis at MV

(mmHg, x £5s)

PO, 57.7+12.3 63.6+13.9"

PCO, 48.0+19.8 55.2+19.9"

PO,/FiO, 114.0 £46.0  1445+46.6™"
Parameter after MV

Using PEEP[Nn(%)] 40 (46.5) 41 (22.3)™
Laboratory result after MV(x + s )

Hb(g/L) 103 + 22 102 +19.0

BG(mmol/L) 10.7+4.4 8.9+37"

Alb(g/L) 30.1+4.7 31.9+3.8"

PA(mg/L) 145+54 17.2+6.8"

CRP(mg/L) 111.0 + 82.0 80.0 +69.0”

SCr(umol/L) 165.2+75.1  115.5+58.2""

BUN(mmol/L) 23.2+137 16.3+9.8™"

NT-proBNP(ng/L) 13425.4 + 30641.3 4375.8 + 83285

BP after MV(mmHg, x +s)
SBP 102 + 23 112 + 277
DBP 54 +10 58 + 13"

MV: mechanical ventilation; PEEP: positive end-expiratory pressure;
Hb: hemoglobin; BG: blood glucose; Alb: serum albumin; PA:
prealbumin; CRP: C-reactive protein; SCr: serum creatinine; BUN:
blood urea nitrogen; NT-proBNP: N-terminal pro-B-type natriuretic
peptide; BP: blood pressure; SBP: systolic blood pressure; DBP:
diastolic blood pressure. 1mmHg=0.133kPa. Compared with death

group, "P < 0.05, “P < 0.01, ""P < 0.001
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MODSE  Pulmorary Cardiovascular Respiratory Hypovolemic
infection events failure shock
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Figure 1  The cause of death at 28 days and within from 29 days
to 3 months after MV
MV: mechanical ventilation; MODSE: multiple organ dysfunction
syndrome in the elderly
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Table 3  Logistic regression analysis of prognostic factors in patients at 28 days after MV
Risk factor B SE Wald P OR 95%Cl
PO,/FiO, -0.013 0.004 12.378 0.000 0.987 0.980—-0.994
PA -0.105 0.030 11.824 0.001 0.901 0.848-0.956
PEEP 0.981 0.320 9.422 0.002 2.668 1.426-4.993
BUN 0.035 0.016 4871 0.027 1.036 1.004-1.069
SCr( > 165.2umol/L) 0.009 0.003 10.423 0.001 1.009 1.004-1.015

MV: mechanical ventilation; PO,/FiO,: oxygenation index; PA: prealbumin; PEEP: positive end-expiratory pressure; BUN: blood urea

nitrogen; SCr: serum creatinine
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Table 4 Baseline characteristics of patients within from 29 days
to 3 months after MV

F5 HHESE29dE3N AR BHBIGREFE
Table 5 Clinical characteristics of patients within from 29 days
to 3 months after MV

Death group  Survival group

Item

Death group  Survival group

(n=40) (n = 144) Item (n=40) (n = 144)
Age(years, x +s) 88.7+5.3 89.7+4.6 Complications at MV[n(%)]
BMI(kg/m?, x +s) 22827 22929 Sepsis 30 (75.0) 98 (68.1)
Baseline condition[n(%)] Hypovolemia 08 (20.0) 37 (25.7)
Coronary disease 31 (77.5) 119 (82.6) Cardiovascular events 02 (5.0) 9(6.2)
COPD 32 (80.0) 112 (77.8) Blood gas analysis at
Hypertension 25 (62.5) 103 (71.5) MV(mmHg, x +)
CKD 17 (42.5) 90 (62.5)" PO, 63.7+15.0 63.6 +13.6
Diabetes 21 (52.5) 62 (43.1) PCO, 56.5+17.1 54.8 +20.6
- — - PO,/FiO, 1356 +38.1  147.0 £48.5
MV: mechanical ventilation; BMI: body mass index; COPD:
chronic obstructive pulmonary disease; CKD: chronic kidney Parameter after MV
disease. Compared with death group, “P < 0.05 Using PEEP[n(%)] 11 (27.5) 30 (20.8)
Laboratory result after MV(x £ s )
BT, I AR R LG SO 34 1 I AT R Hb(g/L) 97£19  103x19
£k 46.7%., BG(mmol/L) 9.1+41 89+36
. N » Alb(g/L) 31.2+4.2 32.1+3.6
A A . 202057 . AECOPDEE , HAR S F . CRP(mg/L) 104.0+88.0  74.0 +62.0"
(1) filiZe 22| 24 S0 18 B R R SCr(umol/L) 1135+62.9 116.0+57.1
BUN(mmol/L) 15.6 + 8.8 16.5+10.1

TEmR I AR N, FERE I 2 2 8 A NIl R &K %
w L MR E R R NE g, RESAE
AR N6 FRR R 70%, &y 7R Y B N SR e
F HZ M E BRI RCRAE, IR 5 I k0 5
Wy RS , AT HLAGE IRYT . (2) AR
TRGIEEEREIMGE AR 20 RN, BEA
WA Z ARG, B DR I L R
HL O WUBR I S S L K IR P 24 B AR
PR TEZE | Bl 2 | SR O IR 4
T Sy sy, N R B E SR bR 4 1F I R
hE, R, DT IIFE, WA R Y S A
W, RO NIEI, R REEE R (3)
COPDZ R FEFN, KIFEMpI R !,
AECOPD & & i D 68 1 . 25 Ak, v] & Pl 3%
W, RSBURFIET M BB FE Nz D [,
B 2 IEME W a2 ol 2 X E 2, HLAMGE R IRTT
COPDJH: % W Wl 305 8 1) 15 1% 5 1% o

AR FERHE R , MODSES2: # A HUIE < & Pl 7
WIRIPET- BRI, (547.6%. P 25mrgled
W], TR EMODSE & AL i R8BI . i T
AL E AR R VERAR,
SRR T W SERE T, XL ) ) i e, AN

NT-proBNP(ng/L) 3779.6 +3719.8 4541.4 +9212.3
BP after MV(mmHg, x +s)
SBP 112 + 27 113+ 27

DBP 58 +13 58 +13

MV: mechanical ventilation; PEEP: positive end-expiratory
pressure; Hb: hemoglobin; BG: blood glucose; Alb: albuminemia;
PA: prealbumin; CRP: c-reactive protein; SCr: serum creatinine;
BUN: blood urea nitrogen; NT-proBNP: N-terminal pro-B-type
natriuretic peptide; BP: blood pressure; SBP: systolic blood
pressure; DBP: diastolic blood pressure. 1mmHg=0.133kPa.
Compared with death group, P < 0.05
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Table 6 Logistic regression analysis of prognostic factors in patients at from 29 days to 3 months after MV

Risk factor B SE Wald P OR 95%ClI
CKD -0.827 0.370 4,986 0.026 0.438 0.212-0.904
CRP 0.058 0.024 5.698 0.017 1.060 1.011-1.112

MV: mechanical ventilation; CKD: chronic kidney disease; CRP: C-reactive protein
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