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A comparative effectiveness study using risk scores generated by deep
learning
Hiroki Matsui !, Hideo Yasunaga *!
*1 Department of Clinical Epidemiology and Health Economics, School of Public Health,

The University of Tokyo, Tokyo, Japan

This study used risk scores generated by deep learning to investigate the effectiveness of early dietary initiation on reducing in-hospital
mortality in heart failure patients and compared the results with those in previous studies using the same data source. We extracted data
on hospitalized patients aged 20 years or older with heart failure (NYHA II or higher) from the Diagnosis Procedure Combination
database (July 2010-March 2017). We excluded patients who underwent surgery and those whose past history of hospitalization was
unknown. We also excluded patients who underwent mechanical ventilation, intra-aortic balloon pumping, or extracorporeal membrane
oxygenation, and those who started meals on the day of hospitalization. Patients who started eating on the second day of hospitalization
were defined as the early dietary initiation group, and those who started eating on the third day or later were defined as the control group.
The outcome was in-hospital mortality. The results from the deep learning method were compared with those in previous studies using
conventional methods. In the 190,268 eligible patients, the early dietary initiation group showed a significantly lower mortality (adjusted
odds ratio, 0.53; 95% confidence interval, 0.51-0.55). The results of this study indicate the feasibility of using risk scores for causal

inference.
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72(42.2%/26.1%), F- IR BT TIZ NYHA IV OFIED
&7z (FHA/FERI 36.2%/49.7%), BIA) AT~y T 7
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JERWIREBRMAHE R SBaRE SMD

N 70315 119949
VA7 A 0.19 (0.20) 0.10 (0.11) 0.579
7, (i
HfF7)
fFlm, 1y 82.45 (11.56) 80.30 (12.02) 0.182
(AR 72)
e, n(%) 38757 (55.1) 62746 ( 52.3) 0.056
Body mass 0.241
index
(kg/m?), n
(%)

<185 15695 (22.3) 22299 ( 18.6)

18.5-24.9 32540 ( 46.3) 61523 (51.3)

24.9-29.9 8000 ( 11.4) 17467 ( 14.6)

>=30.0 6034 ( 8.6) 11632 (9.7)

RAEMHE 8046 ( 11.4) 7028 (5.9)
L, n(%) 29061 (41.3) 61438 (51.2) 0.199
BRI, n(%) 16133 (22.9) 30490 (25.4) 0.058
PR R4, 10062 ( 14.3) 17157 (14.3) <0.00
n(%) 1
TP R AR 1033 ( 1.5) 1813 (1.5) 0.003
n(%)
e P IR 2 1833 (2.6) 3731(3.1) 0.030
B, n(%)
A, n(%) 5881 (8.4) 8754 (7.3) 0.040
Mo z=r1, n(%) 2409 ( 3.4) 2947 ( 2.5) 0.057
A, n(%) 4423 (6.3) 6891 (5.7) 0.023
DFEZE, 2456 ( 3.5) 2875 (2.4) 0.065
n(%)
PEERRLR 1340 ( 1.9) 3493 (2.9) 0.066
SiE, n(%)
MRS, n(%) 0.070

L 46251 (65.8) 74900 ( 62.4)

A 24063 ( 34.2) 45049 ( 37.6)

KARAE 1(0.0) 0(0.0)
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FERII R GEBRMATE IR SRR SMD FERIN R GEBALATE R RSB LA SMD
ABz DR, 20749 ( 29.5) 38913 (32.4) 0.063 M iEHEAT, 724 (1.0) 1706 (1.4) 0.036
n(%) n(%)
NYHA %34, 0.278  fErHipE= 7693 (10.9) 12507 (10.4) 0.017
n(%) AZE, n (%)
1] 14064 ( 20.0) 32451 (27.1)
] 21313 (30.3) 44095 ( 36.8)
I\ 34938 (49.7) 43403 ( 36.2) Included (n=714,486)
201067F-2017438
NS 0.11. DNYHA I1ELE @D L F2(1CD10 ©
Barthel DeoRnL s
Index, n(%) ?iurqg%}g; o B 5 ORI
<60 62312 ( 88.6) 110303 ( 92.0) DS ONRED B (=62747)
_ e,
>= 60 7848 (11.2) 9399 (7.8) e
AR 155 (0.2) 247 (0.2) Tareet Populotionin_130268 ‘ 5) AR B O REHIAER (n=445,122)
)\Eﬁﬁﬁ@ﬁ 049‘ Delayed ‘ Earl
HOHNL, Feeding(n=70,315) Feedinglne115.949
n(%) PSM Delayed PSM Delayed
0 32742 (466) 31677 ( 264) Feeding(n=61,203) ‘ Feeding(n=61,203) ‘
RSM Delayed ‘ RSM Delayed ‘
5 11239 (16.0) 28067 (23.4) Feeding(n=62.340) Feeding(n=62.340)
10 18331 (26.1) 50559 (42.2) Fi 1 Patient fl di
1gure 1: ratient 1low diagram
RARAE 8003 (11.4) 9646 ( 8.0) ; R RS
FEFNEIRE~ > F 7 Dt
Japan Coma 0.437
Scale, n(%) ;
0 46780 ( 66.5) 98136 ( 81.8)
1 7661 (10.9) 11017 (9.2)
10 2895 (4.1) 1679 ( 1.4)
100 823 (1.2) 265 (0.2) g =5
2 3181 (4.5) 4154 (3.5) 3 =
20 1059 (1.5) 462 (0.4)
200 963 (1.4) 231(0.2)
3 4436 (6.3) 3443 (2.9)
30 1040 ( 1.5) 388 (0.3) !
300 1475 (2.1) 173 (0.1) N
KARME 2(0.0) 1(0.0)
Rz, 8231 (11.7) 13891 (11.6) 0.004
n(%)
BT 2405 (3.4) 5579 (4.7) 0.063
— n(%)
V=T 5771(8.2) 13875 (11.6) 0.113
AT
> B,
n (%)
IxTa 5840 (8.3) 12717 (10.6) 0.079
FaA R
TR
2, n(%)
(WZaVad 1444 (2.1) 3306 (2.8) 0.046
>, n(%)
B0, n(%) 11316 (16.1) 11624 (9.7) 0.192
flfRZE, n(%) 13132(18.7) 22741 (19.0) 0.007
7rt&I R, 44542 (63.3) 73986 (61.7) 0.034
n(%)
TINY F 19839 (28.2) 39061 (32.6) 0.095
R, n(%)
N TR, 52096 ( 74.1) 84208 (70.2) 0.087
n(%)
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