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KBIZ-—~DAER (n=1189)

Variable Name Type Levels % missing
Albumin (outcome variable) alb Continuous (rounded) 30 33.0
Grade of tumour grade Ordinal 3 11.6
Residual disease resdis  Ordinal 3 6.8
Performance status ps Ordinal 4 42.7
Presence/absence of ascites ascites Binary 2 5.4
Age (exact years) age Continuous — 0.0
FIGO stage figo Nominal 4 1.8
Histology histol  Nominal 7 0.0
Chemotherapy regimen ctype Nominal 3 0.0
Surgery (yes/no) surg Binary 2 0.0
CA125 (a cancer antigen) cal2b Continuous - 36.7
Alkaline phosphatase alp Continuous — 33.1
All variables — — — 70.1

Table 2: Variables and their missingness in the ovarian cancer dataset.

Royston and White (2011)
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Complete-Case Analysis
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Complete-Case Analysis
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NRC Report: Recommendations

> 6. MERDOANR T —(F, KAFT—HINEU D EICKBBIENRRIEEIRECFIEL
THLWEND D, 1FIC. TORDILICIE. EORBEDOXRAT—INEETDIHDR
BHEDY, KT —50OE% 5/\R(CEBHDICHDRERETE., EMEEE TCOETE-S
> DFNEICDWTCRHE UTEBGRITAIRNETH D,

» 8. INRTOFREOTONIF, RAUFT—FZEEIMET D EDEEMEICDLNTODIE
DB E., ERSNBIRETH D, FIC. BEORKROREDOERZHEE(CUT, £
FIXT70 S LDIBIRODOUNE (CH T BRREDEKBIEZIRECTEDDIRNETTH D,

> 9ERERDAMN B —(E, KHEFT—FDEDIRWNCET DFETEEATDSEICDWNT, T
OJJVICBEREICTEDDRETH D, £, TNICEET BIBGIMREICDULTE.
TR ICIT TR, BARERMEFE I DICENTEBIXDICEHIANTNBIRETTH D,

National Research Council (2010)
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Journal of Medicine that used MI: overall and by study type.
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» MCAR (Missing Completely At Random)
» MAR (Missing At Random)
» NMAR (Not Missing At Random)

Little et al. (2012)
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Complete Case Analysis
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Clark and Altman (2003) (DEGERE;

Proportion surviving
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Fig. 1. Differences in survival of patients with and without recorded performance status, ascites, residual disease, and alkaline phosphatase, tested using log
rank methods.
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BENDZ LKA D BDELTE (Example)

X, X, X, X, X

0) NA 1.129 0.049 1.084
1 0.694 NA 1.018 -1.240
NA -0.761 1.229 0.922 -0.343
0) -0.809 -1.464 1.089 NA

NA NA -1.527 -1.459 1.084
1 -0.243 -1.488 NA -1.132
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Original Dataset (Incomplete Data)

X, X, X, X, Xe
0 NA 1.129 0.049 1.084
1 0.694 NA 1.018  -1.240
NA -0.761 1.229 0.922 -0.343
0 -0.809  -1.464 1.089 NA
NA NA -1.527  -1.459 1.084
1 -0.243  -1.488 NA -1.132




Initial Setting (Naive Imputation)

X, X, X4 X, Xe
0 0.694 1.129 0.049 1.084
1 0.694  -1.527 1.018  -1.240
1 -0.761 1.229 0.922  -0.343
0 -0.809  -1.464  1.089  -1.240
0 -0.809  -1.527  -1.459 1.084
1 -0.243  -1.488  0.049  -1.132




Cycle for X;

X, X, X5 X, Xe
0 0.694 1.129 0.049 1.084
1 0.694 -1.527 1.018 -1.240
NA -0.761 1.229 0.922 -0.343
0 -0.809 -1.464 1.089 -1.240
NA -0.809 -1.527 -1.459 1.084
1 -0.243 -1.488 0.049 -1.132
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Cycle for X,

X, X, X4 X, Xe
0 NA 1.129 0.049 1.084
1 0.694  -1.527 1.018  -1.240
1 -0.761 1.229 0.922  -0.343
0 -0.809  -1.464  1.089  -1.240
0 NA -1.527  -1.459 1.084
1 -0.243  -1.488  0.049  -1.132

(; J X, DFHETILDOEE
-



Cycle for X;

X, X, X4 X, Xe
0 0.521 1.129 0.049 1.084
1 0.694 NA 1.018  -1.240
1 -0.761 1.229 0.922  -0.343
0 -0.809  -1.464  1.089  -1.240
0 0.023  -1.527  -1.459 1.084
1 -0.243  -1.488  0.049  -1.132

e



MICED 7)Y X /@

> DL EDEFHNRT7IVTIUXLZE X1, Xy, ..., Xy (CIBFEED (CHRD
R U TWLWE. MHDORABED M Z/ERK
» Multiple Imputation by Chained Equation (MICE)

> XN CEBUIRMFREZIFORECHDCEEIHSNTETH
D, BRENRYV I NIV ICHEERSNTETTCLD
» SAS PROC MI: fcs statement
» R, S-PLUS library: mice
» Stata module: ICE




{#E : #)HA{E &Burn-in periodDE%TE

» MICE (X, RoughQ#HRME (US> T U TIRRETT IS AIC
RDD EN—IREY) MBS XRXF—-KUT, LEDOFZILTIX
LZAEBAEGEDIRT CEICKD T, FRLAIIC [EHAK
MENERKR T BEEDMMNSDOY>TIUT] (CUERLTLY
<EWDSCEZBEULRERE
» LA TEHESFHILOZEZETILELTNS

> (EUHDIEDDETEIFEEOARAIEIL. “burn-in period” & U
Ci&CrlzLtT. UFEoMiBZzZEaRANECAWNWDSRAIEETD
CEN—HRITHD




1124w

2O AUDEGERIAST

Case Study: 9B

» R, S-PLUS package: mice
» BEBE(E. 1990FK(C S-PLUS DE>1—I)LE U THFE

=Nnjz
p IIRDODZERAEDY I DT T7)\WHT -0 T, =5
EU\RE., EETEAHULGNTERE (Z<L<DOAFREICLKD,
JNF—23>ENTER)

SAS, Stata CERKRDEENTZEITI D ELITED
EH>F—4, JOUSAIE. LFOURLINS AFTES

» http://normanh.skr.jp/materials.html

v

v



R example: Complete-Case Analysis

phl <- coxph(Surv(t, d) ~ age + figo + grade + histol + ascites + ps + resdis + log_cal25 + log_alp, data=tgce)
summary(phl)

Call:
coxph(formula = Surv(t, d) ~ age + figo + grade + histol + ascites +

ps + resdis + log_ca125 + log alp, data = tgoe) FEAEITRTOFETV I MEL T TIAILKT

n= 362, number of events= 248 g1 =" - /= =
(827 observations deleted due to missingness) R\EIJT_Q%Bﬁgi\L/\ COmp|ete-Case AnaIyS|Sj&'ij
coef exp(coef) se(coef) z PrClz])
age 0.017297 1.017447 0.006798 2.545 0.010943 *
figoll 0.869917 2.386712 0.377383 2.305 0.021159 *
figolll 1.388945 4.010617 0.325320 4.269 1.96e-05 ***
figolVv 1.762204 5.825262 0.372662 4.729 2.26e-06 ***
grademoderately differentiated 0.248357 1.281918 0.344870 0.720 0.471434
gradepoorly differentiated 0.118153 1.125416 0.325479 0.363 0.716596
histolAdenocarcinoma 0.428714 1.535282 0.724775 0.592 0.554176
histolEndometrioid -0.039115 0.961640 0.315038 -0.124 0.901188
histolMesonephroid (clear cell) 0.535352 1.708049 0.274731 1.949 0.051338 .
histolMixed mesodermal 1.383109 3.987278 0.410101 3.373 0.000745 ***
histolMucinous -0.265081 0.767144 0.173456 -1.528 0.126455
histolUndifferentiated 0.356664 1.428555 0.443565 0.804 0.421349
ascitespresent 0.298751 1.348174 0.164309 1.818 0.069029 .
psl 0.150572 1.162499 0.152834 0.985 0.324525
ps2 -0.032588 0.967938 0.225161 -0.145 0.884924
ps3to4 0.832012 2.297938 0.443744 1.875 0.060795 .
resdis2-5 cm -0.028585 0.971820 0.190122 -0.150 0.880488
resdis<2 cm -0.567408 0.566993 0.189456 -2.995 0.002745 **
log_cal25 0.062361 1.064347 0.049242 1.266 0.205366
log_alp 0.477335 1.611773 0.175360 2.722 0.006488 **
Signif. codes: 0 “**** 0.001 “*** 0.01 “*” 0.05 “.” 0.1 < ~ 1




R Example: MICE

library(mice) # mice EWDI\wo—2%&5EHIAD (install.package(“mice”) TA A R—J)LTEB)

predmtl <- (1 - diag(l, ncol(tgce)))
predmtl[c(1,11,12),] <- predmtl[,c(1,11,12)] <- O
# RABOEKRETILICHWNT, ENENDELZDOTFRAIESTILOMRIAELDIEE ((THH)

Imp.tgce <- mice(tgce, m=200, predictorMatrix=predmtl, seed=34871)
# WTEOENRGEICDVNTIE. RE (ZZTIEFTIAI DA ZEZEDFFRKA ; method TEEITDZENTED)
# m (E. KAEDHEDE (ZITAIL I\‘C(EkS‘CZBZ)b\ CZTlF200& L TULVD)
# predictorMatrixT. FHEFILICEDHDIEHDMEZIEEL TLD
# seed(E. BLEXDZ— K

complete(imp.tgce, 5) # 5&B®dimputed datasetZziti/]

ph2 <- with(imp.tgce, coxph(Surv(t, d) ~ age + figo + grade + histol + ascites + ps + resdis +

log_cal25 + log_alp))
# WTROT—Ftzv ~ (MB) DT ; CoxolF

pool2 <- pool(ph2)
round(summary(pool2),3)
# MEHDORETIER DS SERDFR




Imputed DatasetdOAER

Multiply imputed data set

Call:

mice(data = tgce, m = 200, predictorMatrix = predmtl, seed = 34871)
Number of multiple imputations: 200

Missing cells per column:

patno age figo grade histol ascites ps resdis log_cal?5 log_alp d t
0 0 21 139 0 65 511 81 440 396 0 0
Imputation methods:
patno age figo grade histol ascites ps resdis log_cal25 log_alp d t
e " “polyreg" "polyreg" ' "logreg" "polyreg’ "polyreg"” “pmm** pmm** e e
VisitSequence:
figo grade  ascites ps resdis log_cal25 log_alp
3 4 6 7 8 9 10
PredictorMatrix:
patno age figo grade histol ascites ps resdis log cal25 log alp d t
patno 0O O 0 0 0 0O O 0 0 00O
age 0O O 0 0 0] 0 O 0 0 000
figo 0o 1 0 1 1 1 1 1 1 100
grade 0 1 1 0 1 1 1 1 1 100
histol 0O O 0 0 0 0 O 0 0 00O
ascites 0 1 1 1 1 0 1 1 1 100
ps 0o 1 1 1 1 1 0 1 1 100
resdis 0 1 1 1 1 1 1 0 1 100
log_cal25 o 1 1 1 1 1 1 1 0 100
log_alp 0 1 1 1 1 1 1 1 1 00O
d 0O oO 0 0 0 0 O 0 0 00O
t 0O O 0 0 0] 0 O 0 0 000

Random generator seed value: 34871




KRABDOERKRGEDATS 3> (R: mice)

Method Description Scale type Default
pmm Predictive mean matching numeric Y
norm Bayesian linear regression numeric

norm.nob Linear regression, non-Bayesian numeric

mean Unconditional mean imputation numeric

2L.norm  Two-level linear model numeric

logreg Logistic regression factor, 2 levels Y
polyreg  Multinomial logit model factor, >2 levels Y
polr Ordered logit model ordered, >2 levels Y
1lda Linecar discriminant analysis factor

sample Random sample from the observed data any

Table 1: Built-in univariate imputation techniques. The techniques are coded as functions
named mice.impute.pmm(), and so on.

van Buuren and Groothuis-Oudshoorn (2011)



Original Dataset

patno
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24
25 25

age
45.67830
70.10815
82.65572
46.98426
65.72485
38.33265
51.10746
63.72074
44 .06845
42 .57358
60.49007
56.50103
67.51814
57.42368
45.28405
71.59753
64.79398
67.26900
48.37235
57.04038
59.67693
43.38398
55.67967
76.51746
60.61328

figo
1
111 moderately
i poorly
1l poorly
IV moderately
I well
i poorly
1l poorly
I poorly
1l poorly
| well

I well
] poorly
1 poorly
1 well

<NA>

I moderately
111 moderately
i poorly
1 poorly
| well
1 poorly
I moderately

| poorly

| well

grade

<NA>
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
<NA>
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated
differentiated

Serous

histol
Mucinous
papillary

Mesonephroid (clear cell)
Adenocarcinoma

Serous
Serous
Serous
Serous

Serous

papillary
papillary
papillary
papillary

Mucinous
papillary

Endometrioid
Endometrioid

Serous
Serous

Mucinous
papillary
papillary

Adenocarcinoma

Serous

Serous

Mucinous
papillary
Mucinous
papillary

Endometrioid

Serous

papillary

Endometrioid
papillary
papillary

Serous
Serous

ascites
present
absent
present
absent
present
present
present
absent
absent
present
present
present
absent
absent
present
present
present
present
absent
present
absent
absent
absent
absent
absent

ps resdis log_cal25

<2
>5
<2
<2
>5
<2
2-5
>5
<2
>5
<2
<2
<2
2-5
<2
>5
<2
>5
2-5
<2
<2
<2
<2
<2
<2

cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm
cm

4.852030
NA
NA
2.197225
NA
NA
5.347107
7.432484
3.367296
NA
NA
2.944439
3.637586
7.989561
4.697749
NA
5.209486
3.970292
5.945421
NA
NA
3.931826
2.484907
6.836259
4.787492

log_alp
3.737670
4.330733
NA
4.234107
4.248495
NA
4.663439
5.187386
4.317488
NA
5.411646
4.418840
4.682131
4.174388
4.430817
4.574711
NA
4.189655
4.094345
4.605170
NA
4.488636
4.488636
NA

NA

t
7.1485284
1.1690623
2.2532512
2.3983573
1.4510609
9.4565366
1.0239562
0.5585216

11.0171116

2.3791923

13.2621492

6.9103354
4.5229295
1.1033539
1.5633128
0.4982888
9.3032170
2.6967830
1.7138946
5.3661875

10.4613279
11.9041752

0.8788501
2.1574264
2.8966461




The 5th Imputed Dataset

patno age figo grade histol ascites ps resdis log_cal25 1log_alp d t
1 1 45.67830 I moderately differentiated Mucinous present 0 <2 cm 4.852030 3.737670 0O 7.14852841
2 2 70.10815 111 moderately differentiated Serous papillary absent 0 >5 cm 5.529429 4.330733 1 1.16906229
3 3 82.65572 111 poorly differentiated Mesonephroid (clear cell) present 1 <2 cm 4.158883 4.595120 1 2.25325120
4 4 46.98426 111 poorly differentiated Adenocarcinoma absent 1 <2 cm 2.197225 4.234107 1 2.39835729
5 5 65.72485 1V moderately differentiated Serous papillary present 0 >5 cm 3.258096 4.248495 1 1.45106092
6 6 38.33265 | well differentiated Serous papillary present 0 <2 cm 4.204693 4.189655 0 9.45653662
7 7 51.10746 111 poorly differentiated Serous papillary present 1 2-5cm 5.347107 4.663439 1 1.02395619
8 8 63.72074 111 poorly differentiated Serous papillary absent 1 >5 cm 7.432484 5.187386 1 0.55852156
9 9 44.06845 | poorly differentiated Mucinous absent 0 <2 cm 3.367296 4.317488 0 11.01711157
10 10 42.57358 111 poorly differentiated Serous papillary present 0 >5 cm 5.455321 4.488636 1 2.37919233
11 11 60.49007 | well differentiated Endometrioid present 0 <2 cm 2.701361 5.411646 1 13.26214921
12 12 56.50103 | well differentiated Endometrioid present 1 <2 cm 2.944439 4.418840 1 6.91033539
13 13 67.51814 } poorly differentiated Mucinous absent 0 <2 cm 3.637586 4.682131 1 4.52292950
14 14 57.42368 J poorly differentiated Serous papillary absent 1 2-5 cm 7.989561 4.174388 1 1.10335387
15 15 45.28405 } well differentiated Serous papillary present 0 <2 cm 4.697749 4.430817 1 1.56331280
16 16 71.59753 v poorly differentiated Adenocarcinoma present 3to4 >5 cm 8.187577 4.574711 1 0.49828884
17 17 64.79398 I moderately differentiated Mucinous present 0 <2 cm 5.209486 4.927254 1 9.30321697
18 18 67.26900 111 moderately differentiated Serous papillary present 1 >5 cm 3.970292 4.189655 1 2.69678302
19 19 48.37235 111 poorly differentiated Mucinous absent 1 2-5 cm 5.945421 4.094345 1 1.71389459
20 20 57.04038 J poorly differentiated Serous papillary present 0 <2 cm 4.605170 4.605170 1 5.36618754
21 21 59.67693 | well differentiated Endometrioid absent 0 <2 cm 4.127134 5.323010 0O 10.46132786
22 22 43.38398 J poorly differentiated Serous papillary absent 0 <2 cm 3.931826 4.488636 0 11.90417522
23 23 55.67967 I moderately differentiated Endometrioid absent 0 <2 cm 2.484907 4.488636 1 0.87885010
24 24 76.51746 | poorly differentiated Serous papillary absent 0 <2 cm 6.836259 5.780744 1 2.15742642
25 25 60.61328 | well differentiated Serous papillary absent 0 <2 cm 4.787492 5.068904 1 2.89664613




Cox Regression for the 5th Imputed Dataset

Call:
coxph(formula = Surv(t, d) ~ age + figo + grade + histol + ascites + ps + resdis + log _cal25 + log_alp)

coef exp(coef) se(coef) z p
age 0.02315 1.02342 0.00355 6.51 7.3e-11
figo2 0.68788  1.98948 0.16169 4.25 2.le-05
figo3 1.19456  3.30211 0.13852 8.62 < 2e-16
figo4 1.23582  3.44119 0.16746 7.38 1.6e-13
grade2 0.24470  1.27724 0.15931 1.54 0.1245
grade3 0.27934  1.32226 0.15447 1.81 0.0705
histol2 ~ 0.23577 1.26588 0.19404 1.22 0.2244
histol3 -0.06239 0.93952 0.15968 -0.39 0.6960
histol4  0.35199  1.42190 0.13625 2.58 0.0098
histol5  0.82749 2.28757 0.18033 4.59 4.5e-06
histol6  -0.21044 0.81023 0.10158 -2.07 0.0383
histol7 ~ 0.22521  1.25259 0.24151 0.93 0.3511
ascites2 0.37842 1.45997 0.08382 4.51 6.3e-06
ps2 0.09476 1.09939 0.08883 1.07 0.2861
ps3 0.22873 1.25701 0.11694 1.96 0.0505
ps4 0.67439  1.96284 0.15084 4.47 7.8e-06
resdis2 -0.14265 0.86706 0.10427 -1.37 0.1713
resdis3 -0.65520 0.51934 0.10645 -6.15 7.5e-10 F73 = — L (=
log_cal25 0.03206 1.03258 0.02736 1.17 0.2413 KRBz rerUte UIEZ &lCkD __C‘_ .
log_alp  0.37301 1.45210 0.07997 4.66 3.1e-06 INRNTCDHOT—AZAHNCERZEITOCENTESDS

Likelihood ratio test=744 on 20 df, p=0
n= 1189, number of events= 842




Cox Regression for the 25th Imputed Dataset

Call:
coxph(formula = Surv(t, d) ~ age + figo + grade + histol + ascites + ps + resdis + log_cal25 + log_alp)

coef exp(coef) se(coef) z p
age 0.02261 1.02287 0.00354 6.38 1.7e-10
figo2 0.56968 1.76770 0.16207 3.51 0.00044
figo3 1.23025 3.42208 0.13846 8.89 < 2e-16
figo4d 1.31465 3.72345 0.16522 7.96 1.8e-15
grade2 0.51168 1.66809 0.16442 3.11 0.00186
grade3 0.54567 1.72576 0.15930 3.43 0.00061

histol2 0.20187 1.22369 0.19102 1.06 0.29060
histol3 -0.00814 0.99189 0.15886 -0.05 0.95914
histol4 0.34285 1.40895 0.13779 2.49 0.01284
histol5 0.82787 2.28843 0.18256 4.53 5.8e-06
histol6 -0.16791 0.84543 0.10251 -1.64 0.10143
histol7 0.48894 1.63059 0.23860 2.05 0.04044
ascites2  0.30533 1.35708 0.08322 3.67 0.00024

ps2 0.04053 1.04136 0.08671 0.47 0.64021
ps3 0.14208 1.15267 0.12043 1.18 0.23808
ps4 0.68841 1.99054 0.14888 4.62 3.8e-06

resdis2 -0.16324 0.84939 0.10225 -1.60 0.11039
resdis3 -0.64448 0.52494 0.10337 -6.23 4.5e-10
log_cal25 0.01870 1.01888 0.02752 0.68 0.49687
log_alp 0.38169 1.46476 0.07808 4.89 1.0e-06

Likelihood ratio test=738 on 20 df, p=0
n= 1189, number of events= 842




Cox Regression for the 50th Imputed Dataset

Call:
coxph(formula = Surv(t, d) ~ age + figo + grade + histol + ascites + ps + resdis + log _cal25 + log_alp)

coef exp(coef) se(coef) z p
age 0.02311 1.02338 0.00354 6.54 6.4e-11
figo2 0.64665 1.90913 0.16135 4.01 6.1e-05
figo3 1.20136 3.32463 0.13920 8.63 < 2e-16
figo4d 1.23283 3.43093 0.16710 7.38 1.6e-13
grade2 0.32350 1.38195 0.16105 2.01 0.04457
grade3 0.45357 1.57392 0.15582 2.91 0.00361
histol2 0.11690 1.12401 0.19141 0.61 0.54137

histol3 -0.03584 0.96480 0.16119 -0.22 0.82405
histol4 0.28343 1.32768 0.13830 2.05 0.04042
histol5 0.76061 2.13958 0.18172 4.19 2.8e-05
histol6 -0.23698 0.78901 0.10187 -2.33 0.02000
histol7 0.35975 1.43297 0.24124 1.49 0.13589
ascites2 0.33703 1.40078 0.08308 4.06 5.0e-05

ps2 0.10642 1.11229 0.08629 1.23 0.21748
ps3 0.23393 1.26355 0.11923 1.96 0.04976
ps4 0.89309 2.44266 0.15248 5.86 4.7e-09

resdis2 -0.10031 0.90456 0.10355 -0.97 0.33268
resdis3 -0.67208 0.51064 0.10298 -6.53 6.7e-11
log_cal25 0.01057 1.01063 0.02702 0.39 0.69551
log_alp 0.26331 1.30123 0.07178 3.67 0.00024

Likelihood ratio test=739 on 20 df, p=0
n= 1189, number of events= 842
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Carpenter and Kenward (2013), Royston and White (2011)




R example: MICE Output

> round(summary(pool2),3)
est se t df Pr(clt]) 1o 95 hi 95 nmis fmi lambda

age 0.024 0.004 6.436 77589.144 0.000 0.016 0.031 0 0.049 0.049
figo2 0.633 0.165 3.830 79236.415 0.000 0.309 0.956 NA 0.048 0.048
figo3 1.184 0.143 8.278 48394.035 0.000 0.904 1.465 NA 0.062 0.062
figo4d 1.246 0.175 7.129 23140.643 0.000 0.904 1.589 NA 0.092 0.092
grade2 0.384 0.173 2.218 14749.187 0.027 0.045 0.723 NA 0.115 0.115
grade3 0.437 0.167 2.608 16488.140 0.009 0.109 0.765 NA 0.109 0.109
histol2 0.181 0.204 0.888 16983.350 0.375 -0.219 0.581 NA 0.107 0.107
histol3 -0.031 0.165 -0.188 59966.434 0.851 -0.354 0.292 NA 0.056 0.056
histol4 0.325 0.142 2.284 50458.739 0.022 0.046 0.603 NA 0.061 0.061
histol5 0.802 0.190 4.214 29427.975 0.000 0.429 1.174 NA 0.081 0.081
histol6 -0.206 0.104 -1.975 104717.958 0.048 -0.410 -0.002 NA 0.041 0.041
histol7 0.333 0.267 1.248  5984.292 0.212 -0.190 0.856 NA 0.182 0.182
ascites2 0.334 0.089 3.750 16858.463 0.000 0.159 0.508 NA 0.108 0.108
ps2 0.106 0.101 1.048 3096.892 0.295 -0.092 0.304 NA 0.253 0.253
ps3 0.207 0.144 1.443  2083.436 0.149 -0.074 0.489 NA 0.309 0.309
ps4 0.628 0.209 3.001 949.924 0.003 0.217 1.039 NA 0.458 0.457
resdis2 -0.116 0.112 -1.035 11215.134 0.301 -0.336 0.104 NA 0.132 0.132
resdis3 -0.650 0.112 -5.801 9575.774 0.000 -0.870 -0.431 NA 0.144 0.143
log_cal25 0.031 0.031 1.008 2997.766 0.314 -0.030 0.092 440 0.258 0.257
log_alp 0.331 0.096 3.428 1675.250 0.001 0.142 0.520 396 0.345 0.344



CCA (n=362, # deaths=248) MICE (n=1189, # deaths=842)
HR 95%Cl P-value HR 95%CI P-value
Age (years) 1.02 1.00 1.03 0.011 1.02 1.02 1.03 <0.001
FIGO stage
I 1.00 1.00
Il 2.39 1.14 5.00 0.021 1.88 1.36 2.60 <0.001
1l 4.01 2.12 7.59 <0.001 3.27 2.47 4.33 <0.001
\Y 5.83 2.81 12.09 <0.001 3.48 2.47 4.90 <0.001
Grade

I 1.00 1.00
1 1.28 0.65 2.52 0.471 1.47 1.05 2.06 0.027
1 1.13 0.59 2.13 0.717 1.55 1.11 2.15 0.009

TCCA: Complete-Case Analysis, MICE: Multiple Imputation by Chained Equation



AT TG R DLEER @

CCA (n=362, # deaths=248) MICE (n=1189, # deaths=842)
HR 95%Cl P-value HR 95%Cl P-value
Histology
Serous papillary 1.00 1.00
Adenocarcinoma 1.54 0.37 6.36 0.554 1.20 0.80 1.79 0.375
Endometrioid 0.96 0.52 1.78 0.901 0.97 0.70 1.34 0.851
Clear cell 1.71 1.00 2.93 0.051 1.38 1.05 1.83 0.022
Mixed mesodermal 3.99 1.78 8.91 0.001 2.23 1.54 3.24 < 0.001
Mucinous 0.77 0.55 1.08 0.126 0.81 0.66 1.00 0.048
Undifferentiated 1.43 0.60 3.41 0.421 1.40 0.83 2.35 0.212
Ascites
Absence 1.00 1.00
Presence 1.35 0.98 1.86 0.069 1.40 1.17 1.66 < 0.001

TCCA: Complete-Case Analysis, MICE: Multiple Imputation by Chained Equation



CCA (n=362, # deaths=248) MICE (n=1189, # deaths=842)
HR 95%Cl P-value HR 95%Cl P-value
Performance status
0 1.00 1.00
1 1.16 0.86 1.57 0.325 1.11 0.91 1.35 0.295
2 0.97 0.62 1.50 0.885 1.23 0.93 1.63 0.149
3+4 2.30 0.96 5.48 0.061 1.87 1.24 2.83 0.003
Residual disease
>5cm 1.00 1.00
2-5cm 0.97 0.67 1.41 0.880 0.89 0.71 1.11 0.301
<2cm 0.57 0.39 0.82 0.003 0.52 0.42 0.65 < 0.001
Log CA125 1.06 0.97 1.17 0.205 1.03 0.97 1.10 0.314
Log alkaline phos. 1.61 1.14 2.27 0.006 1.39 1.15 1.68 0.001

TCCA: Complete-Case Analysis, MICE: Multiple Imputation by Chained Equation



Some Remarks on MICE
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Example Dataset & Program
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» http://www?2.itc.kansai-u.ac.jp/~takai/Book/index.html
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