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Predictive study of optimal duration of intensive care unit using SOFA
score and DPC

Hirofumi Kawasaki*?, Kazue Fudamoto™?, Mutsumi Yamamoto™
Takuma Yoshida™, Yumiko Uto™
*1 Medical Informatics Science, Kagoshima University Graduate School of Medical and Dental Sciences ,

*2 Nursing Department,Kagoshima City Hospital,
*3 Mathematics and Computer Science, Kagoshima University Graduate School of Science and Engineering

[Background/Objective] Under the 2018 Revision of Remuneration for Medical Fees, the measurement of the Sequential
Organ Failure Assessment (SOFA) score was appended as a necessary condition for adding the special intensive care unit
(ICU) management fee. This stipulation allows an objective evaluation of the severity of hospitalized patients. The SOFA
score is expected to be used for patient outcomes in the future. Studies have found that it is possible to predict the ICU
hospitalization period using multiple severity scores, including APACHE-1I, SOFA score, and surgical Apgar score for
surgery patients. The present study aimed to construct a predictive model for ICU hospitalization period using the SOFA
score at multiple facilities that had started collecting data under the same rules. [Method] Patients eligible for discharge by
DPC hospitalization period I1, were evaluated as the patient group with the appropriate hospitalization period. A predictive
model for ICU hospitalization period was created with age, sex, surgery status, MDC, and SOFA score (day of and day
after admission) as explanatory variables. [Results and Discussion] The predictive model suggested that age, sex, and
surgery status had little effect, leaving only MDC and SOFA score as potential predictors. Moreover, the ICU
hospitalization period could be established as a patient outcome by setting goals, such as the 50th or 90th percentile of the
expected hospitalization period. In comparing prediction performance, we found that the SOFA score the day after
hospitalization was higher for the 50th percentile, whereas that from the day of was higher for the 90th percentile. In future,
research aiming to build a more precise predictive model through further accumulation of data is necessary.

Keywords: SOFA, DPC, Intensive Care Unit, Optimal duration

1. & MM Z BV THRILL — L CF — 2 U 3 B S 7=

2018 EEOBIRHM U E V CREESE RS S HE D SOFA 2a7 %ML, £ EAEMMO THlET L%
B EAELL T, SOFA A= 7 DORIE NI o7=, £ iGk FAHEZEL7-, DPC AR 1. MHILINTIBBEL- &%
S|AEE, ARTH, £7-3B%= H O SOFA Aa 74 HE15 W2 AR ChoTm BEREL L CGIIEL . Z D BEFED
ZEILEo T, ABBHEOBEIEEZFZBINCEHETE, 5% EPEEEAEH N, ABEHD SOFA AaT72FNE
HE R AR S A BB I B O MR B AR BE T I N AT L=, SOFA a7 b3z, FEifn, PRI, T %,
HERASNDZERFRISNTND, FHEBWRE (LI, MDC &%) 23l L 5L, £k

SEATIFZE 2V T, B AR R O AR RO BEEE O L BRANEBHMEBRET I LETHTREITT2, TORE
BEEAT o= fE B, - 0D BE FE 0D B0 N EE R VAR = R R . SOFA A7 %A L 7= 48 s s AN SR o0 7323 /]
SEITWEL CWBIENRHLMN /25T, T2, APACHE-1I | BETHY, AEHROTREEE TN LETEEH AR
SOFA 227, PHIBREOHART 7 H—Aa 7SO BEE BRSSO MG T,

JEEE A LI R IR REAEHMOTRET LT, 2. BMY

L5 A WA AETHD T LB \
E’ﬂ?k 2D NEHAR O T RN ATHRE THDHZENP BN > SOFA 27 B AL 46 5985 A S o0 T L

SR A BB I AEMAER T Ao oo, AT D
TEEMEBE TLROT <, o AEREDIRINE AL 3. Ak
BA TG 9, BRSNS 10, BRI R R
B AL . RS H 572010, SOFA 237 LD % 3.1 A
BT A A LT BB T 7 M A DR E N A ThdLE 2018 -4 1 1 H~2019 423 /1 31
217

Al FRESE TR R AR OB L L TER S,

2 39[m| ERE WA A K2 39th JCMI (Nov.,, 2019) -178 -
FIVOEEFRFESAS (B200BAXAEEBREZSEMAR)



2-C-1-08/72-C-1 : —fR 1 EHET — X fifhr

32 W&

R A REWRBEOEFIBREICAELIZKREA
FEME, 2>0, DPC ABEHIM [ . THILINISRBEL 728,
=P LLL F O BE IOV TR LT,

DEFIRRBAER O BEEEE
2) HE AR R R B
3) 15 R OE P E AR BT

3.3 SAEIEH
1) BB ARG A, MERI, Flvo A ., MDC,
oY E PN i

2)SOFAA=17: SOFA1 ((EHIEE=E AZE H D SOFA A7)
SOFA2 (A=% H 7 SOFA A27)
SOFA3 GE== H ™ SOFA A=7)

34 DA E
FERFALERIZIZ, Microsoft Excel 2013 R OMA—7 2/ —R

ORFHENTY 71 R ver3.42 AL, LLFOFIETHMHZ

1To7-,

1) DPC ABE#iR 1. DHILAN TIRBEL7ZEBE %, b7
AR ChoT-BEREL L TEHMIEIL . ZORAHE A %
BHid,

2) SOFA Aa 7 MR 2, WL, EEE | . JE8R . Haxh
. oA T EENZEH SOFAL, SOFA2 } () SOFA3
Thg9 5,

3) HEHIEEEO NS (Y) 2B Ll Fl (X)),
PRI (Xe) . FIFOF ME (Xs) . MDC(T) , SOFA i (Z) %
BIE S R

4) HEHipEEAEHMNE TS ET VE,
Y:B1X1+B2X2+B3X3+g_deT+f(Z) kj—éo
SOFA A7 LISMIARIZET VETBEL, SOFA AT
IIERIEE T VAR E LSBT T L E LT,
XX BMZRS 1, othied 0 ZEI0 Y CTHXI—EH Xs
WEFIHIE 7S 1, 25 0 Z2EN Y THX I THD,
T IXENZEi0 MDC FEHEIZED Y THAILTWIUE 1,
THTRTIUL 0 1ZHIV S CTHNAHLI—EHT, g mde
IEFNENDOEI=BEND I DIRETH D, A,
MDC8 ZF#EL L, g mdcT 1% 11 DA% E X I—Z5 500>
D725, Fio, fIXFEREEETHY . SOFAL & SOFA2 %
HWTERENFTEITH,

5) ZOETMIKLT, FALEBOTTD Y O 50%5y
RS () & 90% (T AR 5,

35 MIBMECE

YL B ST IR B O B R R ZE (B B S DR A OFE R
FKREIGT- GKIRE R 2017-60) . DN IEHE T B
T A E B ETEDT —XIRAL ., B4 TS
T, F— 2R T o1,

2 39[m| ERE WA A K2 39th JCMI (Nov.,, 2019)

4. #ER

41 SAEIEE DFERE SOFA Ra7DAER

X535 126 4 OFATE B OFERER 1. MDC ONFRE
N &R 2 \RLT, £72, [ 1 12 SOFAL, SOFA2 KR
SOFA3 OINFROMEFE2 R LT,

# 1 AEHEBEORKR

WRE

RE n=126

SR B (%) 74(58.7)

2 (%) 52(41.3)

F s M+SD 61.60+19.73

FHTA (%) 59(46.8)
SOFA1 M£SD 5.02+3.86
SOFA2 M+SD 5.18+4.05
SOFA3 M=£SD 2.98+234
ICUAZEHR(A) M+SD 4.98+4.68

# 2 MDC OHNFREAEL (n=126)

MDC A
01 20
04 11
05 19
06 32
07 3
08 1
10 6
11 7
12 8
13 3
16 8
18 8

5
4
3
2
; iln amn . MBI IlD

SOFA IF 0% HEE] fF B | PiRreE B
HSOFAL| 502 0.72 0.40 023 1.13 1.12 1.46
mSOFA2|  5.18 1.02 0.56 032 1.25 1.06 0.98
mSOFA3| 298 0.67 0.48 021 0.54 0.41 0.68

BESOFA1 HESOFA2 HESOFA3

X 1 SOFA1, SOFA2, SOFA3 DA T EZFDHNER

421 EAEE AZEHARK O FH (SOFAT)

SOFA1 DA DI T ATKE Y § 2845 . D EVER,
PERI, FAFOAF M, MDC D, 50%53 0L 58E 90% 53 s D[]
IR A S 3 IR U, 230005 I, b, HERI,
FTOAF WOIREHEEME DA 1 LT Toh-o72, MDC DH
T, REREENHDH DL, MDC1, MDC4, MDC5, MDC6.
MDC7. MDC13 Téh-7=,

BIVMMEREFRFESAR (B200HFAEREFRFRIFMAR)



2-C-1-08/72-C-1 : —fR 1 EHET — X fifhr

#£ 3 WET NVESOREHEESE (SOFAL)

B H#% Ffiogk MDCT MDC4 MDC5  MDCG
5055 0000 -0040  -0006 0197 0655 1631 0586
90%5 0000 0498 0539 1331 3714 5703 1418
MDC7 MDCI0 MDCI1  MDGI2 MDCI3 MDCi6 MDGI8
5088 2682 1544 2423 0167 -1572 1384 0193
90%8 1792 -0620 0468 1418 10242 0220 0238

2121 MDC TERILIZTTOY & Z OBfRERL-,
ZZTiE. MDC DOHTREREENRHSTZLDE, —EHD
T — X HMELR T &7 MDC1, MDC4, MDC5, MDC6 (22
WTRL TV, & lfRIT SOFAL DB A5 A=
ANEHIMD 50%530L 5, 90% L THD, 7 T7ITBNT,
FRIE 60 ik, HEBNE BN, FITOA BEIXH THEREL TS
M, R 3 OFERND, TNHOEEITE P IR EAEHMIC
IZEAEBE B2 TR | DB E 2 O THIZIE
FIUHE RN EOND, LTI ->T, MDC D@ERIDIHDTZ57
ELTWB,

422 HKaE=EAEHMOFRI(SOFA2)

2 41213 SOFA2 DA OMIET WA E T D50,
50%53 6 & 90% 3 AL R DIENRAR A R LT, MDC D%k
ZRAHE. 50%557 0 TIEMDC5, MDC7 28 k&L, 90%53 L
AUCIE MDC1, MDC5 DN RKE W E72>72, SOFAL
D6 LIEERIT, Flin, PERI, Fifro A TIZE 7552803/
L, FITOFED 90% 3L S LMT 1| LT OfEE 5T,

# 4 BIBTTERSOLREFEEE (SOFA2)

B #% FH#H0FE MDC1 MDC4 MDC5 MDCG
504 -0004 0159  -0057 0862 1270 2559 1142
9044  -0065 0768 1739 3224 0616 1797 -0.172
MDC7 MDCI0  MDC11  MDC12 MDCI3 MDCi6 MDCI8
5044 2867 0835 0628 0594 0114 1598 0014
904 0737 -1206  -2784 0344 7105 2708 -3634

539 g et

3 1TIE. SOFAL LREIERIT, AE#EnIT 60 mk. MERINIZIAME,
FHROAEIATEEL, SHIC MDC TR Lok
R EANEMR S SOFA2 O FHIE%KE KLz, Z2Th,
SOFA1 &Rl MDC1, MDC4, MDC5, MDC6 {22V TrRL
7o

4.3 SOFAL & SOFA2 DT BITEBED LLER

SOFA1 & SOFA2 D& H 5% -5 D3 AL D TRIPE
REAY i W i i B FE 4E (DL | BIC : Bayesian Information
Criteria) Z VN CEEMR L 7=,

SOFA1,SOFA2 % W =EED 50% 530S0 BIC (3%
Z1219.200, 203.146 Th-o7=,

90%5> L. BIC 1 SOFAL, SOFA2 ZfHwi=t&, Zh
1 158.538, 160.491 Th o7z,

5 &
51 SABEIEBEDHEER L SOFA Ra7DAER

ARl 23 @ ) T o728 . > FEY DPC ABEHIf 1.1
DINTIBBEL 7B HE 25, R IREAE A KO, AER A

K4 39th JCMI (Nov., 2019)
FEIOERIEHRZES

- 180 -
A= (20O AXERBERFIZMAR)

D SOFA A= 7 %5 MLl BV, IREEFO A7 CTh% SOFA3
L3 BLLF &R TNDIED Do T2, AT ORE R 1A
BRIZ, EEEIROW AL >T, RO EIEE DS EN, 5
HBIR E LRSI QB IERNDYD,

SOFA X7 DWWk % 5L, SOFAL, SOFA2 IZEWT, 1f
B R AR, BTN 1 ELLEHY, DUV TIER O R
THEN, SOFA A7 1 6 Bids (REUL, SRR PR, /0%
FRAX AR BB 1S3 1T DlEigs R D M4 0~4 O 5 BefET
BEEL, ZNb0AFEL > TlfssEEDRRELL TV Y,
A AR ILEZ IR AR T A2 2016 (BA#% . J-SSCG2016) ¢
\Z8L5E, SOFA Aa7 [ ZMUME DB M HEIZERINTRY,
SOFA 2=17 L3(2, qSOFA (quickSOFA ), 72 W AL HE |23 A X
AUTUVB, qSOFA 1, 1) BEFRZEA ., 2) MRS, 3) USUHs 1 i
% R OBUE Tl 5 WICEHm L, BUMSE D72 Wris s &7
STV, DFY, ZERIRIECIER A R T IEREAE
BEIZB W T, AE% B OB T, fRERCMEN, P
MRIZB W TR NI WEE THhHEB LN
Do

%72, J-SSCG20169 Ti, JEYYEDFFAfiE SOFA 2277 2
R EO ERPEULEOZKNCA A ThALiEHESh T
%, SOFA1, SOFA2 & SOFA3 DA 7 OIEREN 2 Ll FoR
LTWAL EIDFEFIL. SOFA A7 OEE FA B FH/2R R
ThiHEBZLND,

521 SFABEZEAEZHMD TR (SOFA1)

Ffn, MR, PIROA BEOREHEEED 1 LT Tho7eZ
D, ZNHOEHUTE TR E SR 1 HLUANOFR
FERREE LD TWRWZERHBNI o1, DD, £
YRR EAZEH WA T4 % E T, MDC & SOFA A7 D
HZFE BT IUL, TR ARETHS,

2 TUE., 50% 530 A, 90% 5 Ar R ALz, SOFAL DA= T
DAL > T, EFIREE AR E N DME M ZH
HZENHBIN o, F- AFEAE DBED 90% H5ALAE.
I ESTNABZEN NS, MDC1 T\ 90%55 bRk E
SHMTZIEBIDS 1 H-&2D03, Tk, 7T i B3 OE
BITHY | BEZESAL OFFEICEHE L BRSSP E
R ENTIEBI TH o1, ZOXH 7 Bish 2B B+ 205
HDIN, BETeda SOFA ZAa7Zkb ANEHIM OF |23 Al HE
L oTWB, £72. MDC1 IR RIEBOSEHTHS,
SOFA 27 OIH A THAUZE, TR S A0 E
BHETHHEE 2D, B Aa T B IRIHEKETHY, 2>
SEHIM CORENRATREL DL NS, 72, MDC4,
MDCS5, MDC6 1M #R3% . fEBR %R TH kas R, JFE- 15
., PR THY, BER LB R &Ik T, s
EELZ LT VIRBE THHEEZLND, TONETIE
RO L7200 FEFIED L, 50% 50 R E 90%57
NLRDT T EDRHRHY, TRNEELHERF TETWA,

522 EHAEEBEEAEZHROFE (SOFA2)

SOFAl D& LIREERIZ, Fn, MR, T oA DR R
13/hE<, MDC & SOFA A7 DA CHE AR S A E 1R
MTRTEBZENHOIN 2T, 72720 90% 53 AT BE
LTI, FIFA RO TREEN 1.7 AREH 7,

SOFA2 13IAa7 O _EH LHICE PR = ASHARLHE N
LTCWBIEN DDA, SOFA2 DAITH 15 MAHADHE,
90% 53 L AT AR 2R L CB, ZHUE, SOFA2 A=
T NS REBADIEGIE 72, (18 #1/126 1) . SOFA2



539 g et

2-C-1-08/72-C-1 : —fR 1 EHET — X fifhr

DAAT BEWITH D LT AEHIM L EFN RS
NIEFERIZESE 25,

MDC1 TiZ, SOFA2 128V Th 90% 3 hr s k&< sk
IIEBI 385703, SOFAL L[RIERDIER]THY, SOFA2 D FH.
T TFRTERWERRZHHLEE X HND, MDCS T, 55
N7=T —ZTIRHFERBZELN TS, MDC4, MDC6 |2
BT, 50% 0N E 90% LSS SOFA2 DA T HMEW
ETR D> TS, ZIUE, FFIZ 90% 0L A IELLS FEIT
ETCVRNZEEIRL TS, SOFA A2 7 (3R A 24 B
OREBMEEZFTML, 22TV T35, LLaeds, E£HiR
WMBEBABEHEAEBHOBEENRRDLNTEY, BHEDOA
SR A7 ORIER X > TI%, SOFAL, SOFA2 DA
a7 NS5 AT RENE DN D, MDC4, MDC6 O 50%57 3L .
L 90%IINLEDTFRIDZONIE, ZD L7 SOFA A= 7 I E
DIEEEL | F— DD IRNZ LT > TEU TWS FTREMEN
Hb,

5.3 SOFAL & SOFA2 M FRITERED LEER

FERMD, 50%55 0 1% SOFA2, 90%53 A7 sil% SOFAL %
FAW= 53, FHIEREN B W ENBALMNNI /o7, 2,
SOFA1 @ MDC1 O#MUE=<°, SOFA2 @ MDC4, MDC6 @
TARIDAZ VIR EIZE T, 90%53 AL A5 T il BR O BE
R+ ThHEEZLND, 5%T —X5EM, FHT5HZL
C., SOFA1, SOFA2 O T JIlHE B Dk & Ak L TS B
BdHDd,

6. #&im

1)SOFA1, SOFA2 DA T AT HEFHEIL, fEER. HHX
MR B DT, M DR DR T BN EHH
HINNZIeoT,

2) i, MERI, PIFOAF M, MDC, SOFA A7 &G HL
FEPIRREAZH MO PHET BT, ERE
EEANEYMOT RN FEETHD,

3) TR EAEYIR OF T T /L iL, MDC & SOFA A
a7 NHIUETHIN T RE THHI EAVRBE T,

4) B R NRYIM O T HIT T VIE, 50% 5508
90% LR DL 7 HEER% BN A RETHY | G HFE
ANEWE % BET UM LR E TEXDAREMER DD,

5) £ IR E ANE RO THNL, 50%5547 0% SOFA2
73, 90% 5L lE SOFAL A FHRIMEREN B2 LA
e oTz,

1. BHYIZ

FRASE O LRI B 23T B He e S AR R S LR
INELE 14 B UAREWOBERSY, BB ECEH MO AL E
Fio, BELTEERE O EHIIR ESNTODH, BHF
REEZ MR LT, 7O M A& B OME E {13720, DPC A
PN @Y ThHoTm BERED, EFIHEEEANERED
SOFA Aa7ziG AL, £HEHE NSO TR,
BETUNIACTED, FHARTIECTHLAREELRDD,
To T EERTHIL T, JORE R PRI T A5 ATHE
HnHD,

AWFFEORFEFREEL T, S ENE—HFE OFRERTHY |
HEHIEFEEAZBEORBREBSCEA RO, B
DL HZEIIMKL TV, 51T, TRET VEERIA
FOBRE RL, TV R PR T L OMSEE B fEL
TWVETZW,

K4 39th JCMI (Nov., 2019)

-181 -

8. &R

1) JEAEFEE R — 25— (http://www.mhlw.go.jp/)

2) JIRHE S, FLICANIL, (UART e DI, AR 31, REAR—J. 4R
TR AR BRI A BE EIEE -7 Bl R == D
FRET. 55 19 [B] A ARERIE R P FEFINRSIHmOE 2018;
107-110

3) IR S, FLoe AL, IUARTe D7, 35 HRE, A 351, REAR
— M. EPEREAEBF IR RE BIEE L7
JREFLEDIRGT. 55 38 [HIER M T IE G KRt
2018;61

4) BAERRIFESS J-PAD TARTAAEREES. BAM:

PR EICIBIT DN EREBE KT D0 A A F AR

FEROTD DRI ART A, AIEFEFE 2014;21:539-579

BB, B2, TR, B 0 2. g IRERIC RIS

T BT S AR B R A, A BCRE ST

2010;21:327-42

H AR IR ILE B IR T AR T A ANERFR R R B 2.

BN ART AL 2016 2016;15-18

5

N2

6

o2

H A i R i

BIVMMEREFRFESAR (B200HFAEREFRFRIFMAR)


http://www.mhlw.go.jp/

2-C-1-08/72-C-1 : —fR 1 EHET — X fifhr

= | (a)MDC1 = 1 (b)MDC4
EII ; ‘IIEI ‘II5 DI ; ‘IID 1I5
SOFA SOFA
- | (c)MDC5 = | (d)MDC6
: ; j :
SOFA SOFA
2 % MDC TRERILIZEED SOFA Za7 L& hibg= AEH (SOFA1)
F#h T SOFA A7 | fitlhi 3 iR E A EHIM, 2 SO ##RIE 50% 50 RE 90% 3L AR,
- | (a)MDC1 ’ . | (b)MDCa
D‘ SI 1ID 1I5 EII EI W‘U 1‘5
SOFA SOFA
=4 (c)MDC5 ¢ | (d)MDC6

SOFA SOFA

X3 4 MDC TRERILEEXD SOFA A7 LAE = A= (SOFA2)
HEHNIE SOFA A7 | fiii 4 s R S8 AR, 2 ST 50% 5307 5L 90% 5N A,

2 39[m| ERE WA A K2 39th JCMI (Nov.,, 2019) -182 -
FIVOEEFRFESAS (B200BAXAEEBREZSEMAR)



