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Abstract

To explore the difference between the survival status of ICU patients and non-surgical ICU patients
who undergo PTCA surgery (abnormal cardiopulmonary function, etc.). The data of 148,532 ICU
patients were collected from the eICU database. Among them, 8862 patients received PTCA sur-
gery (PTCA surgery group), and 139,670 patients did not receive PTCA surgery (non-surgical
group). After propensity score matching (PSM) analysis method, 1:1 nearest neighbor matching
was used to balance the differences between the covariates between the groups, the differences in
survival rates between the two groups were compared. Through propensity score matching, a to-
tal of 17,686 cases were matched between the two groups, 8443 cases in each of the PTCA opera-
tion group and the non-operation group. Before matching, the imbalance between the cova-
riates among the groups other than the Apache version was obvious (All P < 0.001). After
matching, the distribution characteristics of the covariates between the PTCA surgery group
and the non-surgery group are similar (All P > 0.001); the survival rate of ICU patients in the
PTCA surgery group is significantly better than that of the non-surgery group (P < 0.001). The
final results show that PTCA surgery for specific ICU patients can significantly improve their
survival. Therefore, it is recommended that specific ICU patients who are resistant to surgery
actively try PTCA surgery.
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A7, FAE WY E (Intensive Care Unit, ICU) B H T vd BT - M 5 K S B BRI T2k . O T2 |
N E QA S A P E ) AR AR AN AR EORER 2% 3% . PTCA [1] (Percutaneous transluminal coronary
angioplasty), =%t ERBMKIE W ILE OEAR B FFR, iR KRNI TR —RIX P F AR5
X SO U ZE | 18 1 1) 1 28 B O UL 4500 I T R S RO o EH T N EEE M4 = 1) S R R 12
B B TN RS ERE PR I/ i PTCA FR, {HREBEEM T PTCA FARZ GREXS
HALEIEOA BE K RYESGEE RS L H iR R iR, TEFE—DH . KEARER EA BT
FHIESE

eICU A 1EAIT FT 448 7 (eICU-CRD) 2 Fi KM HT 4R 1 A0 5 [ JpR 45 B 27 e (I T) T 55 A2 ) 27 S 36 (LCP)
EAFE AN R A A JLEHE WA T 2014~2015 4F36 [ 208 ZKEE Fe i ICU F38 1K & it =2 1 IR R 15 2
TRGF (R fife ke 118 55 A 25 /D B HEAT I ORI ST IR . LR 1 B8 AR ar e . P BRSS9
R, 0ITE B2 FFERAE,  FRATTIIAE IR PRAFE TR R R S Fe it 1 K& i) s B S . A
R, 54323 ULEE[2] [3] [4] (Propensity Score Matching, PSM)J& 15 FIAR |32 A #3290 i — Filt F SR ~F- 465 1
A AR 22 S VE i 5000 R ) A5 5 FRAGE 160 2 45 3 DL BE SR AT 98 AR A TR ZTBURN AR F AR TH SIS RSN )
SO, AT P AR B RO . BT A (6] B ) R4S 43 DR R I 18 7 AN T 32 301/t i s i
BHAFRIREN, FEHAS BT I FUAEE . B RRESE 7 AR PRS2 UL BC I 18 TVB H145 B 8 SRk
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JEVIER B IR R R S, e 45 2R A A DIBRa T IVB W45 Bl B RVER . 1T eICU il e b 145
EAAEANFRE R AIME8], N P& AR 2 A Z L, AW T elCU #dlafEh i apache
Patient Result & .54, i WA VA5 70 VLR 0 M T3 VAL R A 4Lz IR 22 57 1k, PR DR “F S H AR
ICU DU/ it PTCA TR 75 et FLAEARRAL, IR A Kaplan-Meier J59%[9] [10] [11] [12]347
AT o

2. BEKRIBERMARGE
2.1. BIEFRIR

AN eICU Buds P L1 ) el BEAT 3k, 3% HY Apache Patient Result % ¥ 8E,  HL1H 48 B A0 3G i
LR, BELTAARAOIAEZE, SLPR ICU RN, JETE S 23 NMEs. [N, BEmE0HE S
BARAFEGR, IF HARATHS S ™ BRI oL, R BRI AN F 347 0 M D28 KRR S, B BAFRAT]
S IXER AT HEAT T MR AL TR, B BIEREVERAR T 16 MR PIAFRRE: — AN EEZIRN ICU Al
PN — 251038 AW RBATILIE T F#FAZR I\ ICU BEHE 148,532 6(f9). 1E 148,532 45 ICU ¥
b, N ICU Z+VU/Nef NEZ PTCA FARIGIT I B33k 8862 #Il(PTCA FAR4A), K#E3Z PTCA FA
BITHI B 139,670 BI(AETFARA).

22. ARFZE

2.2.1. {fE4E 5 TR
i A IEREE, AR O A 2> NBGIIE & 78 X3 T W I £ 4 (observational data) B¢ # 3E S 36 H#E[13]
(non-experimental data) 17 T TR KITEAG I E R EOR, & B A B AR R 22 EPP RO TGRTT) 77 %
A R — MO A HA B Gt Uik B, AR S B E, R k(k=1,2,-, N) B
fE5E SU: g MNP B & x, BTSN, O & B FC B — MR E T (w, =1) AR AET
T (W, = 0) IRt -
e(xk)zpr(Wk=1|Xk:xk) (1)

0 L 0 i K R AR A AE T BEX B O e PE AT T4, DN R X — BB O F A2 B8 K B
AR hE, RIAFAE 2 AE ARG, 10 HAT BT 1A (8 77 V2 il 2 FE P A AR e 2 2 f AL J— > — 4R A . Xl
WRAE AT AT UG AT 0 B T A bl L T T 5 Pl L 2 T R 22 5 . AR R SR E R T
A [RDA: (030 i L F) — 44~ TR i 2 P % A8 FRATTOLIN 81 (0 AR B X B B A A [ F) A1, X 15 7 R
FEFATH T TA R RI A SRR LB A 2R, BARMERAREMAERGER, Tk
WLZE S o BRATTHE LA R A6 1 {6501 0 AR AT 45 8 i 2 S T PAY ) L 5 4 ) 8L A 57 D e A2
—REHEAT 2T BT SON R AT 2 UL BC 7 A AR e, BRATELREH] b s 2 i S AR A 5K
FAAE ARG A —BER T, AR logistic BTV ] {7 (R 42 52 ) 2 AR AR 28 ) R AT i 11

ik
eXkﬁ'k 1
P(VVk|Xk:xk):E(VVk):1+eXkﬂk :1+e*Xkﬁk (2)
K w, =1 REBALTFICRES, W, =0 REBA G THEEPRES, X, BRFELEENNE, BK
NEEEIEE =@
222, 5 ESH

AT, S H AT N AE N R Bl A BE K —Fh o Wik . AL 1) T AR A A7 1],
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F(t)=P(T<t)RE TWHARE, F(1)=1-F(t) €N THRHEFDREL FRFTRARAAZ R F] K
T E. BT, -, T, ML E A HAE AR R F AL R, C,C,, -, C, N [E /A0 H
FE AR R BN LA . FRATTE e

X, =min(7,,C,), & =I[T, <C], k=12,-,n 3)

HEANRATA 6, JIRIRE X, 10065 M8, 3647 X, = X, I, 6, =6« i R(r) MR %) B LEFA I AME
BN E. ELT

ne=R( X ) HEEMERG  d, = FERZ) X, BOBETHL

pe = POEIL L, [T LIOFIATE ) = P(T > 7, [T > 7, ) » ¢, =1-p, -

RAM p, 5 g, Wt T

4 =— “4)
ny
| -
. R l__:Fé‘(i) =1
Dy :1—qk = n, (5)
L4768, =0

&, TAEYE Kaplan-Meier J7 V50 A A7 0 A7 BB B A5 THAn R

() l_ﬁ;l(t)lek_[g,ﬁk =11 (1_L]% 1 (1 1 T(k) ©

) XSt n XSt n—k+1

<4b

3. LRI

K H 1:1 B ARULRC[14] [15] (Nearest Neighbor Matching), VLECZE 24 0.2. PHZHA LGS F tA6 406,
# 2 IAE & W77 i (Non-Gaussian distribution) ] — K H Wilcoxon #RFAIKE K[ 16]. VLECHT, ICU B3 M4
A7HF 8] ) AR AL (R SEBR N TCU 457 B B[R R 2492 40 /(] 1) HoAR 1) PTCA F AR A A7 HAZ0K 42
AN, TAET AR R AL AL I 25 /N . Kaplan-Meier 24217 B 28 70 T B P 41 2 1) 22 5 B 45t
FREO AETFARAR ICU B LR ICU 15 8 I [ 45 T PTCA FAR4M ICU B (P <0.001) (K 2).
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Figure 1. Survival curves of patients in the intensive care unit before matching

E 1. THECET ICU &4 /%

DOI: 10.12677/0rf.2021.113034 292 1B 512


https://doi.org/10.12677/orf.2021.113034

APEAE, xR

< |
o — PTCATAR4L
g - ETFAL p<0.001
B S
‘ﬂ%
1
< |
(=]
n=139670 n=8862
S
(=]
< |
< T T T T T T T T
0 50 100 150 200 250 300 350
A AFIN[R] (h)

Figure 2. Survival curve of ICU patients in the PTCA operation group and the
non-operation group before matching

2. PLECH] PTCA FARESIEFARA ICU BELEFZ

FEHATHE— DI T, RATE R LR, K PTCA FARAMIAETRHAMNAHM L HHEE
4 (Physician Speciality). B Ui 5(Physician Intervention Category). a4 H# %% ¥4 (Acute Physiol-
ogy Score). BiIF7} 7> % (Apache Score). B 175 P43 S92 i A (Predicted ICU Mortality). ICU TFiiill{5 & it
i) (Predicted ICU Los). ICU SZff% B I A](Actual ICU Los). EER ML T % (Predicted Hospital Mortali-
ty) =Bt SEPRAET 5 i (Actual Hospital Mortality). {3 [ T 8] (Predicted Hospital Los)« 1 P S b [H]
(Actual Hospital Los) & 7% A A A £ O WL #E ZE (preopmi) « & & #E AT i Raj 0 B 3 &K &
(preopcardiaccath). A:MJk ICU S2Fx 15 B i 6] (unabridged unit los)s Y MJAF: B S b i (7] (unabridged hosp
los)IX L Hp I I A Rt LM EROYHE P < 0.001); N T ULECHHIELAERRE L0 E R, Ait5tis
FHA 17 14 4553 DT TC (PSM) (1 TTFC 77 5K P A P AL B R R AE %, AESEAT IR R AR AL R 101 Lt
IV IS 5 S S0kt 17,686 B, JLrf PTCA FARAMAET AL 8843 . FATAESLILAC A S AL
ELECUCIE G ML, ? MRS IR R BP0 ICU B FE I A BEARAE I 0 2 S af B BN GE 1) (B
3-4).

Table 1. Distribution profiles of the clinicopathologic factors of patients in the PTCA operation group and the non-operation
group before and after PSM matching (1n%)

%% 1. PSM [LECRTE PTCA FARAMIEFARA ICU BEImAFBIEER D HIFIE(n%)

DL VL
LLELE = 2. PTCA A4 FEFARE P-Value — prop fRyl  dpFegr  PValue
(n=8862) (n=139,670) (n = 8843) (n = 8843)
Physician speciality
cardiology 3650 (41.1) 6399 (4.5) 2586 (29.2) 2121 (23.9)
Specialty Not Specified 1081 (12.2) 16,661 (11.9) 1178 (13.3) 1706 (19.2)
internal medicine 972 (10.9) 20,488 (14.6) <0.001 1056 (11.9) 920 (10.4) 0.356

hospitalist 932 (10.5) 19,581 (14.0) 1178 (13.3) 920 (10.4)
others 2227 (25.3) 76,541 (55.0) 2845 (32.3) 2958 (33.7)
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Continued

Physician intervention category
I
I
I
v
Unknown
Acute physiology score
<38
>38
Apache score
<51
>51
Apache version
v
IVa
Predicted ICU mortality
<0.023
>0.023
Predicted ICU los
<32
>3.2
Actual ICU los
<1.8
>1.8
Predicted hospital mortality
<0.05
>0.05
Actual hospital mortality
ALIVE
EXPIRED
Predicted hospital los
<8.8
>8.8
Actual hospital los

<55

>5.5

1661 (18.7)

2072 (23.3)

1584 (17.8)
190 (2.1)

3355 (38.1)

5338 (60.2)

3524 (39.8)

5178 (58.4)

3684 (41.6)

4361 (49.2)

3684 (41.6)

4656 (52.5)

4206 (47.5)

5848 (66.0)
3014 (34.0)

5014 (56.6)

3848 (43.4)

4825 (54.4)
4037 (45.6)

7410 (83.6)
1452 (16.4)

6674 (75.3)
2188 (24.7)

6107 (68.9)

2755 31.1)

24,269 (17.3)

29,916 (21.4)

28,227 (20.2)
3654 (2.6)

53,559 (38.5)

70,760 (50.7)
68,910 (49.3)

71,178 (51.0)

68,492 (49.0)

68,581 (49.1)

68,492 (49.0)

68,880 (49.3)

70,790 (50.7)

67,862 (48.6)
71,808 (51.4)

68,775 (49.2)
70,895 (50.8)

71,662 (51.3)
68,008 (48.7)

127,385 (91.2)

12,285 (8.8)

67,023 (48.0)
72,647 (52.0)

68,051 (48.7)

71,619 (51.3)

<0.001

<0.001

<0.001

0.844

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

1746 (19.7)

2445 (27.6)

2118 (23.6)
148 (1.6)

2386 (27.5)

5493 (62.1)
3350 (37.9)

5350 (60.5)

3493 (39.5)

4359 (49.2)

4484 (50.8)

4969 (56.2)
3874 (43.8)

5735 (64.9)
3108 (35.1)

5106 (57.7)

3737 (42.3)

5019 (56.8)
3824 (43.2)

7493 (84.7)

1350 (15.3)

6603 (74.7)
2240 (25.3)

6071 (68.7)

2772 (31.3)

1512 (17.0)
1520 (17.1)
1434 (16.2)
212 2.3)

4165 (47.4)

5412 (61.2)
3430 (38.8)

5272 (59.6)

3571 (40.4)

4262 (48.1)

4581 (51.9)

4930 (55.8)

3913 (44.2)

5739 (64.9)
3104 (35.1)

5046 (57.1)

3797 (42.9)

5043 (57.0)
3800 (43.0)

7404 (83.7)

1439 (16.3)

3945 (44.6)
4898 (55.4)

5974 (67.6)

2869 (32.4)

0.942

0.153

0.201

0.343

0.084

0.005

0.234

0.590

0.095

0.883

0.821
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preopmi
0 8862 (100) 139,246 (99.7) 8843 (100) 8842 (99.9)
<0.001 0317
1 0(0) 424 (0.3) 0(0) 1(0.1)
preopcardiaccath
0 8862 (100) 138,533 (99.2) 8843 (100) 8843 (100)
<0.001 -
1 0(0) 1137 (0.8) 0(0) 0(0)
Unabridged unit los
<1.8 5014 (56.6) 68,775 (49.2) 5106 (57.7) 5046 (57.1)
<0.001 0.234
>1.8 3848 (43.4) 70,895 (50.8) 3737 (42.3) 3797 (42.9)
Unabridged hosp los
<55 6107 (68.9) 68,051 (48.7) 6071 (68.7) 5974 (67.6)
<0.001 0.478
>55 2755 (31.1) 71,619 (51.3) 2772 (31.3) 2869 (32.4)
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Figure 3. Distribution characteristics of propensity score before and after PSM in ICU patients of PTCA operation group and

non operation group

[E 3. PTCA FARESIEFAREAFHAL ICU EE PSM B IREITEIES 95 71 BU4HE

DOI: 10.12677/0rf.2021.113034

295

UL


https://doi.org/10.12677/orf.2021.113034

FPEE, BRE

Distribution of Propensity Scores

Unmatched Treated Units

Matched Treated Units

Unmatched Control Units
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Propensity Score

Figure 4. Distribution characteristics of ICU patients screened and removed by
PSM

& 4. £id PSM TH1E R EFRET ICU BER 5 T4

FEL I ) 115 53 VLI ST % PR B (R i) 22 S0, SR U EFRATTA T AXS PTCA FR4H ICU 3% F
JEFARA ICU BH MW EARGZ A RTH B ES HERR T . S IEmAan stz a5,
R X P VEAE RO 2 AR A (R R RS ) S L PR IR AR 722, H kIR g R (G 2)3A AT LA
E HHULHES 5 3RAT18) PTCA FARUAMAET RA WAL A2 LI e A0 SERATR A RFEA M R
UF AANEERATI0 B 2 = /0 A AT EE 10 Wilcoxon FRFIATIGRAIMIHAH 2 S B A R ENZR . B,
Wilcoxon FRFIAL LG 145 F (3 3)5 UFFATT PTCA FARA ICU B FFEF- AR ICU B MALEIRN 2 (7] 2
R ZESR, PTCA FAA ICU BFEFAEGTIETFARA, MIEFARANEHPRILZET PTCA FARY,:
K BATVRTE WA 2 ICU 38 1 AEAF I AL 8L (SEBR N ICU 45 B B T8]) 9 19 /i 2245 (] 5)s Hor PTCA
FARHAM ICU BF AL ALECH 22 /N 747, T AEF AL ICU B AR AP A ECN 16 /N 2 A (14
6). 45 Kamplan-Meier 4217 #1280 BT (1€ 6)~ I R R AL [17] [18] [19] (accelerated failure time, AFT) (%
NERPHAEGEF RAA SR L, PTCA FARASELBRAN ICU & A& FHEF R 4.

Table 2. Normal test of PTCA operation group and non operation group after matching

2. LR/ PTCA FARASEFARAZEHNESHERE

K5 /7¥%: One-sample Kolmogorov-Smirnov test

Data: PTCA FAR4l Data: JEFARYL
K giit & D=0.5 P-Value <0.001 KISt & D=0.5 P-Value <0.001
Alternative hypothesis: two-sided Alternative hypothesis: two-sided

Table 3. Wilcoxon rank sum test of PTCA operation group and non operation group after matching

2 3. LA/ PTCA FARAEIEFARAH Wilcoxon FEFIHELE

K5 /7¥%: Wilcoxon rank sum test with continuity correction
Data: PTCA FAALSIEFRA

KISt W= 38,126,595 P-Value < 0.001

alternative hypothesis: true location shift is not equal to 0

>
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Figure 5. Survival curve of ICU patients after matching
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Figure 6. Survival curve of ICU patients in PTCA operation group and non
operation group after matching

& 6. TAC/E PTCA FAREASIEF AL ICU BEEFHLZ

Table 4. Survival time of AFT model
F< 4. £FEHC AFT 28

Ak EIEES PR P-Value Ik
R PR I 3.227 0.069 P<0.001
vy ~0.189 0.015 P<0.001 HEHEYL: PTCA FALL
4. &g

BT 1% elCU Hd e U 1) B 3 (5 R 2R AR AR O ThRESE Fs 1) ICU J8, J#id PTCA FARH|
JEREANAE B ARIX SO it DI RE 5 7 0 1 ICU AR I SERbRdb T2, $R M A AERE,  H TIXAN iR @ n] 251
WETE TR D o @I A ST RFEART FE A 73 A, FRATIEE PSM 5, PTCA FARAFHET AR WAL P
T P ESEREENNE, GRER, STIXBRRINESE, i PTCA FARBISLREHE LIRS
HILPRIET-F . [N, WATHNIZE W, # PTCA FARSYERINEZEKA ICU FK, BT ICU KR
PIRFRRME RSN ICU FFASECR, 154 PTCA FARK ICU BEEX — 64 LaTge K THEFARA. B4,
K RMNIBFIRBIEIR K, 1E— B L2 DU R Goit 5 S B RFEAME R, Hidid PSM LR T
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3 e AR B R I AE [20] [21]01 8. (B2, BT PSM JivERIgeakt:, Qs A i femas fm)
B RN R FATICE, B EEERIER— @ MiRE, HIXFRZRE A NN S 50
A . BT L, WiRZ eICU B FE M 1CU 58 B A R i 2 R ma B AT 45 I b A8 o 58 A il it
KIS, X AR A IR 25 = A — e R by . R, JENEZ Z4E. K
ARG RBIEFERIUE ] PTCA F AR T1X—38 ICU &35 HIFRIRIA T I E -

FIMEZ, KXHT eICU ¥l FER A R Y, i PTCA T ARBE LMD #e 55 5 11X
HICU FB#H MILPRIET R, X T Al 52 FAR KX IR ICU B ] B S R T7 T &

EHEWH

TH AFR: B8 B )3 B2 2] S A #T F1BA .
GRS BREHEGF S AA12020]15016.
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