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Prognosis and its risk factors of patients with acute decompensated pulmonary hypertension in
emergency intensive care unit
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Abstract Objective To discuss the prognosis and its risk factors in patients with acute decompensatory pulmonary hypertension and
provide a basis for their clinical management. Methods A total of 287 patients with acute decompensated pulmonary hypertension patients
were selected in our hospital's Emergency Intensive Care Unit between April 2015 and April 2020. Patients were divided into a survival group
(n = 140) and a death group (n = 147) according to in-hospital mortality status. The clinical characteristics ,laboratory examination results,
treatment plans, clinical events,and prognoses were compared bhetween groups. The correlation between the in-hospital mortality rate, Euro-
pean Society of Cardiology/European Respiratory Society (ESC/ERS) risk assessment system score, and Sequential Organ Failure Assessment
(SOFA) score were evaluated using multivariate regression analysis. The ESC/ERS risk assessment system and SOFA scores were analyzed
lo evaluate the efficiency of clinical prognosis using a receiver operating characteristic (ROC) curve. Results Compared with the survival
eroup, in the death group, the rates of intermediate and high risk in the ESC/ERS assessment and NYHA [ll/IV class were increased (P < 0.05),
the mean pulmonary artery pressure and N-terminal pro-BNP (NT-proBNP) level were considerably elevated (P < 0.05),and the levels of arte-
rial partial pressure of oxygen (Pa0,) and tricuspid annular plane systolic extrusion were considerably reduced (P < 0.05) . On a multivariate
Cox regression analysis,a SOFA score = 8,high ESC/ERS risk assessment score,and high NT-proBNP and Pa0, levels were independent
risk factors for in-hospital mortality (all P < 0.05). A ROC curve analysis showed that the area under the curve of the ESC/ERS risk assessment
combined with SOFA score was the largest at 0.877 (P < 0.001), with a sensitivity of 92.5% and specificity of 83.0%. Conclusion High risk
on an ESC/ERS risk assessment and a SOFA score = 8 are independent risk factors of in-hospital mortality among patients with acute decom-
pensatory pulmonary hypertension. The ESC/ERS risk assessment and SOFA score can be used to evaluate the prognosis of patients with acute
decompensated pulmonary hypertension in the Intensive Care Unit; moreover, their combined use has better predictive efficacy.

Keywords acute decompensated pulmonary hypertension; emergency intensive care unit; prognosis; risk factor

EB RN A eE (1987-), L, 970l , AR}
BEEE . F94E/2 , E-mail : tacisi@163.com
I F5 B #1:2023-04-18

% £& H R A 18] - 2024-05-31 15:03:44



+ 556 -

HREERRESR H53%E

iy Ik e 2 il e s B) — RS R, L6 400 1 A
HIEG 28 SRR, I PR A 2 L S 4 i 5 i 0
JoK e 2 LA i o AL ) S O S B 1AL A R
FEATHER A REAE A6 ) o A< 016 40 i A i i 3
Jok g T B O 3 T 2 AN () A0 E 0
WD, e 2 m] S e A R AR R P i g T i PR R R
RS ACEEEAT O B AR i 7 P
SR EAE i TG S LA AR R PR I AL
BTT AR T 25175 R i B S SRR T 1l TR
FAREAR TR I IS Al e K AR s I, B ABE S
it AMEFAE WP 7, A IE V5 [T FHAEPEL
25 MV T 28 BT A 47 1 R RA 2 5 2 A Y
PO PR I, FOAE WP B S SR AR B i
R H B AL T 3R A 9T 7 R, S ERE ST
TR N RIR L, H LB 24 WO O i
27 23BN I W 27 2% (European Society of Cardiology/
European Respiratory Society , ESC/ERS) [ f& 5 43 2%
Je—BEZ )7 W 2 JZ UV il g ™ B AR B 1l R
R TR VAN B bR TR B R R B R4
(sequential organ failure assessment, SOFA) J& H T[>
FIHEE JEEAE TR0 FTHIVIR YL S I AR g M
GG RIE T KU BB A ZR F i, i JCHk
& N HIESC/ERSSE [ 73 9% S SOFAVY- 734K 2274 2
P I AP il e 1 A8 U B AU DR 3R A AH DG F
FE AT T T e 22 BAE I 4 2 2 AU
i ees AR R B SOHE R IR, B SR AR
AP i e e R e PR AR (LA Bl

1 HB5H®

L1 RSOk M o2

K HE20154F4 H 2020474 H [ B BE R 27
e B R B 22 HE M P S IR YT I Ak R AR
I 2 e RE T PRI R Bk o AN AR : (1) 4F % = 1847
(2) G i 2 2 Wbl (5 EDIREETR , &4 0548
W5 i 30 O #9 FE =25 mmHg) '™ 5(3) 454 Atk
SACEENE S TR bR CHERRARE (1) B F
G I DI RE AR A 2O IUEBE L0
DEVEIR 5 25 7™ FE 5 (2) BEORLANSE L 5(3) FEBE 9]
o T8 AL B R R AR BEINFE T, HL T 75 fi AN i 2ok
R B3 DA R AE e s )R 2ok 20 ) BB AR 9 3k
T 15 B = 2 48 3 22 51 23 4t v [2024PS054K (X1) J,

SR E VG [R) R0 45 28 U [R) A5 o S gl A 287471,
V- RJAERE (58.86 +£9.59) % ARYE B H 2B K AEBEN
Fers GRETEAR G 2 BEATAET:) 73 A A7 20
(n =140) BIETZH (n = 147) SET-ZHAEBERTR]5~38
d, F¥1 (152 +6.8)d, A AF L AEBE T ] 7~45 d, 71
(18.5+£7.2)d.
12 A7

BT A7 BB 45 1 2 EE I BE O I R 4y
TEFEE RS o BAAIBT R 45 - (1) —RIAYT , Ik
Ui et R SRR ) A I AU R >90%5(2) 38 24 45 T
I PRI AT P 07 Ao B i AT B 5 (3) et LA 5K
FR AP it s kv A S 1 24 ) (TS TR PRSI i 471 2
R N BRSBTS M 45 FEL ) sz A
O BT 5 (4) SRCIRYT N T DR A TR
FIARAF RO 25 W), W EE S T 220 o B AAERRG R
s s(5) IRIT I A, B S 4R IF 2 IE 5 A (% ik
SRR ATAE ), [N BT IR I A AE 5 (6) HLAMIE <, XF
T v R A B SOC B LG YRR
WAEER I RE
1.3 KrildE by

SRR I PRIEAF R, (LAEAF IS ) A 24
O JIE P2 (New York Heart Association, NYHA) /0> I
AE > 5 A [0 254 K I 780356 1k 24 ) 1o I O - 1 %
SR W DIFEAR , G5 AR A PR G023 1A A I S A
FIBE) 24 hpR & M FLER K- B A o 3l a5
02 G DN KA 4hs o AR 405 R85 i PR EATESC/ERSIX
WP 2 SOFATT)
L4 ATk
L4 RSN E R bR Gl A O AR A R
YIhfi s ik (mean pulmonary artery pressure, mPAP)
142 i SOrdE bR SRR SIIK M (1 mLL) #0471
ST, Rk 473 R (arterial partial pressure of
oxygen, Pa0,), — A AL (parlial pressure of car-
bon dioxide, PaCO,) . pH{H . FLAR SEF8 AR EL I o
143 D INREA YA bR 5 4 - R B =3 IR A Bk af. (5
mL), >R FH L 22 6 B 28 53 B 125 0 A i B2 A1)
JiJL (N-terminal proBNP, NT-proBNP) 7KF-
L44 AP A8 b R BB F KL (5 mL) 15
25 TN % 2 i (alanine aminotransferase, ALT), 7% %%
' % [ (aspartate aminotransferase, AST), &l IH £ %



el IWEEAE. A mAE I E A IR T R A BUR B ER R R

+ 557 -

(total bilirubin, TBIL), Il i (creatinine,Cr), JR 2 %
(urea nitrogen, BUN) JHHC W & 1 (high-sensitivity
C-reactive protein, hs-CRP) SRR
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Tab.1 Comparison of general clinical indicators between two groups
Ttem Death group (n = 147) Survival group (n = 140) P

Age (year) 58.52+10.35 59.20 = 8.83 0.261
Male [n (%) ] 66 (44.90) 60 (42.85) 1.000
ESC/ERS risk assessment [n (%) ]

Moderate 38(25.85) 130(92.86) <0.001

High 109(74.15) 11(7.86) <0.001
NYHA classification [n (%) ]

1] 59(40.14) 91 (65.00) <0.001

v 88(59.86) 49(35.00) <0.001
SOFA score 843 +2.64 4.92+2.29 <0.001
Targeting drug [n (%) |

None 28(19.05) 11(7.86) 0.134

Monotherapy 44(29.93) 39(27.86) 1.000

Dual therapy 47(31.97) 63 (45.00) 0.269

Triple therapy 28(19.05) 28(20.00) 1.000
Medications for right heart failure [n(%) ]

Diuretic 141(95.92) 140 (100.00) 0.497

Vasopressor 103 (70.07) 46(32.86) 0.001

Dobutamine 138(93.88) 88 (62.86) <0.001

Nitrates 56(38.10) 25(17.86) 0.036
Hospital stay (d) 1521 +£6.83 18.50 +7.22 0.024
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Tab.2 Vital signs and laboratory test results between two groups

Item Death group (n = 147) Survival group (n = 140) P
Systolic pressure (mmHg) 102.93 + 15.51 104.12 £12.78 0.697
Heart rate (beats/min) 95.83 + 10.16 93.76 +9.16 0.320
Respiratory rate (times/min) 2246 +3.21 22.90 + 4.81 0.609
Pa0, (%) 83.72+7.22 89.05 £9.03 0.034
WBC ( x 10°”/L) 13.45 +4.90 14.44 + 3.64 0.285
hs-CRP (mg/L) 22.85 + 12.40 25.93 +9.96 0.203
NT-proBNP (pg/mL.) 1903.50 + 480.97 812.93 +217.21 0.002
TNI (pg/L) 1.14 £ 0.67 130 £0.76 0.331
Cr (pmol/L) 145.41 +43.42 148.71 + 50.27 0.746
GFR (mL*min™"*1.73 m™) 40.17  14.40 39.12 +12.53 0.717
Serum sodium (mmol/L) 142.21 £1.95 142.23 +0.34 0.951
Right ventricle size (mm) 39.07 + 6.64 39.84 +7.35 0.612
Right ventricle hypokinesis [n (%) ] 113(76.87) 84(60.00) 0.109
mPAP (mmHg) 59.02 +9.09 53.51+6.77 0.024
TAPSE (cm) 2.10 £0.92 3.06 = 0.71 0.038

TNI, transnationality index; GFR , glomerular filtration rate ; TAPSE, tricuspid annular plane systolic excursion.
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Tab.3 Univariate and multivariate analyses of factors influencing in-hospital mortality

Univariate analysis

Multivariate analysis

Variable
HR (95%CI) P HR (95%CI) P
SOFA=38 3.87(1.37-10.92) 0.011 1.79 (1.23-6.01) 0.027
ESC/ERS risk assessment (high) 10.88 (2.74-43.14) 0.001 3.30(1.18-9.22) 0.023
NYHA (IV) 1.36 (1.15-1.61) 0.001 1.10(0.99-1.21) 0.355
mPAP 1.25 (1.05-1.50) 0.012 1.02(0.98-1.06) 0.365
Pa0, 0.70 (0.64-0.94) <0.001 0.78 (0.68-0.98) 0.001
NT-proBNP 5.87(1.29-10.77) <0.001 3.02(1.51-9.83) 0.001
TAPSE 1.83(1.09-3.92) 0.041 1.06 (1.03-1.09) 0.330

24  ESC/ERSSER 7 M SOFATESPEM B N AET 3%
Log-rank*ﬁ%éﬁ%ﬁﬁ? ,ESC/ERSTE [ 7324 15 16,
JSOFATES; =8 B BENFET - Fde i (P = 0.035), UL

K1, ROCHIZL 7 Hrah B s , ESC/ERSSE K /3 2% Bk
A SOFATE > N B N FET -3 e B 4, AUC “0.877,
RABUE F92.5% , K571 M83.0%, L34 &2,
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Fig.1 In-hospital mortality rates assessed by ESC/ERS risk assessment and SOFA scores
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Tab.4 ROC curve analysis of different methods of predicting in-hospital mortality

Methods Sensitivity (%) Specificity (%) AUC
SOFA score 87.5 74.5 0.861
ESC/ERS risk assessment 65.5 72.5 0.687
ESC/ERS risk assessment combined with SOFA score 92.5 83.0 0.877
Pa0, 80.5 72.5 0.763
NT-proBNP 71.5 75.0 0.791
Pa0, combined with NT-proBNP 92.0 80.0 0.834
Risk assessment SOFA score SOFA score=8 and high risk
1.00 | 1.00 .
0.80 0.80
2 2 2
Z 060 2 060 &
£ 0.40 £ 040 g
" 020 " 020 - rra
. . AUC=0.861 AUC=0.877
0.00 P< 0,001 0.00 iV P <0.001 |
0.000.20 0.40 0.60 0.80 1.00 0.000.20 0.40 0.60 0.80 1.00 0.000.20 0.40 0.60 0.80 1.00
1 -specificity 1-specificity 1-specificity
Pa0, NT-proBNP Pa0O,and NT-proBNP
1.00 1.00 1.00
0.80 0.80 0.80
2 2 2
= 0.60 2 0.60 2 0.60
£ 040 £ 040 £ 040
17 1% 1%
0.20 AUC=0.763 0.20 0.20
000z cimuneemaye, 0.00 ., 4 0.00 .001
0.00 0.20 0.40 0.60 0.80 100 0.00 0.20 0.40 0.60 0.80 1.00 0.00 020 040 060 080 100
1-specificity I—specificity 1-specificity

B2 6T ERNEE R AL T RIS HREE
Fig.2 Diagnostic efficacy of different methods for predicting in-hospital mortality
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