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A £ e e £ A I . Ly o gt v g N | o P | & | B | 9
| _ Long-term cost-effectiveness model for Japanese patients with T2DM
+~  novo nordisk
=
=
=
6 | START . . . - . " .
7 Diagrams This model has been designed to assess the long-term cost-effectiveness of novel antidiabetes drugs developed by Novo Nordisk when applied within the Japanese health care system.
8 | JRE
9 : UKPDS Two risk engines were used to compute (1) micro- and macrovascular events [coronary heart disease, stroke, retinopathy, end-stage renal disease, and amputation] and(2) mortality from
10| Model settings events, diabetes, and other causes. There are two data sources for the risk engines - the UKPDS equations (from Clarke et al. Diabetes Care, 2004) and the JIRE (from Tanaka et al. Diabetes Care,
E, 'éreat‘menthsettings 2013). The "Diagrams" worksheet shows how the risk engines link to estimate event rates and mortality.
Jaseline characteristics
13 Costs
] ° Events Determinants of risk include several variables, such as demographic characteristics (age, sex), cardiovascular risk factors HbA1lc, SBP, BMI, smoking, and cholesterol indices, such as Total:HDL
151 Dr;d; ratio (used in the UKPDS) or the NHDL-c (used in the JIRE), and history of prior events. The user is able to customize these inputs by navigating to any of the 5 worksheets referred to as 'Model
16 | Utilitiesa settings' - see the navigation bar to the left. The 'Reset' button allows the user to put the model settings back to their default settings. From any of these worksheets, the user may navigate to
17i Hypoglycemia rates others.
18| Results
;g_ Base-case Results are provided as 'Base-case’, 'Deterministic Sensitivity Analysis (DSA)’ and 'Probabilistic Sensitivity Analysis (PSA)".
DSA
21| A
29 FigF;lSrre\!s Figures are provided that assist in visualizing effects of different settings on risk factors (e.g., HbAlc, SBP, BMI), event rates for each outcome, and a scatterplot from the PSA.
23| Risk factors
o1 Events All other sheets represent the programming (algorithms) using the risk equations. It is recommended not to alter them directly so as to avoid programming errors, or irrersible damage to the
=1 program itself. Users are able to visualize, with full transparency, the mathematical algorithms so as to gain confidence in the credibility and reliability of the model, and use of the risk
- equations.
26
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) . Long-term cost-effectiveness model for Japanese patients with T2DM
. novo nordisk
=
|
=
6| START JIRE
7 Diagrams Difference
g 1RE Drug A Drug B (A minus B)
9| UKPDS Qverall survival, y 2241 22,12 0.29
10| Model settings QALY 12.04 11.01 1.03
11 Treatment settings
12 Baseline characteristics Cumulative events within time horizon
131 Costs Coronary heart disease 13.8% 15.0% -1.2%
1] Events Stroke 14.3% 15.6% -1.3%
15| Drugs Amputation 4.4% 5.1% -0.6%
16| Utilities Retinopathy 33.8% 38.9% -5.2%
17| Hypoglycemia rates Nephropathy 10.5% 11.5% -1.1%
18 | Results Hypoglycemia due to Drug A or B
19| Base-case Non-severe 1.0% 8.8% -7.8%
20| DSA Severe 0.9% 0.9% 0.0%
21| PSA
22 Figures Costs (8)
23 Risk factors Diabetes drug costs
24 Events Drug A or Drug B ¥1,571,297 ¥313,318 ¥1,257,980
25 Treatment intensification ¥1,253,319 ¥1,229,105 ¥24,214
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e Cumulative incidence function
e Net survival function

e Cause-specific hazard

e Subdistribution hazard
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INFE: FHEEDEEIE

e Cause-specific hazard
e R CjBEBDODANRY MIERETBIXE—R
o FRAIRMERDERE L IRD/I\S A -5
e Cumulative incidence function(d;, cause-specific hazard
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INFE: FHEEDEEIE

e Subdistribution hazard

e FineS [, cumulative incidence functignb‘%ﬁb‘ﬂ%
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o et FEDXT LR
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e Transition probability
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Cumulative incidences:

e Cumulative incidence function
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e Subdistribution hazard
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Pseudo-observations
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Pseudo-observationsDZ=8j)
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a|___ a|_~ o |
@ | @ | @ |
= a 2
.ﬂﬂ!- @ | @ |
= o o
gﬂt. < | <+ |
=} o o
g o o o 1
= | = L=
=} o o
o | S - //—r—’_,_ u l

T L : : : i L, : : : i L , , :

0 3 4 6 0 3 4 6 N 2 4 &

Time Time Time

Figure 3 The pseudo-observations for the survival function in time. {a) The pseudo-observations for an
individual with X; = 1 in a data set with no censoring; (b} the pseudo-observations for an individual from a
censorad data set, who experienced an event at time X, = 1; (¢) the pseudo-observations for an individual,
censorad just after X; = 1.
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PHREG PROCEDUREMD S 3E

PROC PHREG <options>;

MODEL variable / <options>;
BASELINE <options> / <options>;
STRATA variable;

RUN;
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PHREG PROCEDUREMD S SE

PROC PHREG DATA=data_input PLOTS(OVERLAY=ROW)=CIF;
MODEL time*event(0) = /RL EVENTCODE=1;
BASELINE COVARIATES=data strata OUT=data output

CIF=cif LOWERCIF=low UPPERCIF=up/ROWID=strata;
STRATA strata;
RUN;
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PHREG PROCEDUREMDH

EFIL-OhEE
F—Atat WORK DATA INPUT
TEEErE TIWE

AT —RIFHN EVENT
Event of Interest 1
Competing Event -
Censored Walue O

A MAATEA T A —238 | 200
ERAENIA TS ~N—a 8 200

SR OERN
BE-LD 5 5
[ STRATA 2k THhH PR RSPR  {TH54W
10 76 15 5 52
2 1 124 40 21 63
Total 200 EE 30 115
1Rk tRHE

VSR R (GoONY=1E-8) |3iE-ahnE L.
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0.3

02

0.1

0.0

PHREG PROCEDUREMDH

RS LR for 0

Eg VIEWTABLE: Work.Data_output

STRATA

TIME

5% Lower 95% Upper

edenee | o | e

STRATH TME FErI'ucetToc: Cumulative Cumulative

Eztitmate Iheidence Iheidence

Function Function
1 fige 0 to 14 vears 0 i . .
2 fige 0 to 14 vears 0 00259725466 00250725466 00259725466
3 fige 0 to 14 vears 01606 0039046543 00226343444 0DOGTEHA1T0E
4 fige 0 to 14 vears 01862 006521206366 00274731812 00988800794
] fige 0 to 14 vears 01944 00651945274 00314650645 0.1360786634
i fige 0 to 14 years 02519 00786559601 00411381607 0.1503898439
7 fge 0 to 14 years 03723 00923229446 00612580832 01662864776
i fge 0 to 14 years 03778 01059899262 00617186662 01820172911
9 fge 0 to 14 years 03806 01196569018 O0O0GGBG0BG6E 02141428148
10 fge 0 to 14 vears 0386 01333238741 0DO776ETAG2T 02288621303
11 fge 0 to 14 vears 04381 01472206184 00300110663 02407916451
12 fege 0 to 14 years 07091 0613725576 00960437484 02711379215
13 fige 0 to 14 vears 10695 0A7E7942901 01064939374 02901914717
14 fige 0 to 14 vears 12621 01905076945 0126280167 02896961469
15 fige 0 to 14 vears 1629 02062000955 01340136468 02172697734
16 fige 15 to 29 vears 0 i . .
17 fige 15 to 29 vears 0 00700092556 00700092566 00700092586
18 fege 15 to 29 years 00767 0078061073 00628001967 0.0970304465
19 fge 15 to 29 vears 10986 DOBE11289  0QDGG321734 011180995049
20 fge 15 to 29 vears 01177 00941647065 00716901665 0.1238576802
21 fge 15 to 29 vears 01258 010221652256 00740956473 01410098672
22 fge 15 to 29 vears 02081 01103446738 00847263418 01437091084
23 fge 15 to 29 vears 0219 01184728246 00886237872 0.1583762018
24 fge 15 to 29 vears 02218 01266009749 00867214323 01548194432
2h fige 15 to 29 vears 02327 01347291246 O0096BG3167E  0.18797992583
26 fige 15 to 29 vears 02656 0510742871 01087877674 02007973647
27 fige 15 to 29 vears 0345 015928658064 01130441731 02226723457
28 fige 15 to 29 vears 03659 DOGY498883 01218809870 02301907484
249 fige 15 to 29 vears 03751 0.7B8009736 01323460044 023352313561
a0 fige 15 to 29 vears 03943 018471030634 01371813256 02470739945
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PHREG PROCEDUREMD S SE

PROC PHREG DATA=data_input;
MODEL time*event(0) = strata/RL EVENTCODE=1;

RUN;
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PHREG PROCEDUREMDH
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PSUEDO OBS KM MACROMDSIE

%PSUEDO_OBS_KM|(

DATA_IN=,
DATA_OUT=,
ID=,

TIMEPOINT=

/* dataset for analysis */

/* dataset which includes pseudo-observations*/
/* unique identifier for subjects */

/* outcome variable: time to event */

/* outcome variable: 1 uncensored, 0 censored */

/* time point for analysis*/
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PSUEDO OBS Cl MACROMDSLE

%PSUEDO_OBS_Cl(

DATA_IN=,
DATA_OUT=,
ID=,

EPSILON=,
TIMEPOINT=

/* dataset for analysis */

/* dataset which includes pseudo-observations*/
/* unique identifier for subjects */

/* outcome variable: time to event */

/* outcome variable: 1 uncensored, 0 censored */
/* outcome variable: 1 event, 2 competing risk */

/* time point for analysis*/
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PSUEDO OBS Cl MACROMDIZ X

%PSUEDO_OBS_CI(
DATA_IN=data input,
DATA_OUT=data tmp,
ID=id,
T=time,
D=censored,
EPSILON=competing risk,
TIMEPOINT=5
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PSUEDO OBS Cl MACROMDIZ X

DATA data_input;

MERGE data_input data_tmp;
BY id;

RUN;

PROC GENMOD DATA=data_output;

CLASS id;

MODEL pseudo_obs=strata / DIST=NORMAL LINK=IDENTITY;
REPEATED SUBJECT=id / CORR=UNSTR CORRW,

RUN;
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PSUEDO OBS Cl MACROMDFEER

e

figl VIEWTABLE: Work.Data_tmp
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a0 20 03778 1 7 -0012353578
2 21 79151 i 0 -0017060019
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23 23 0.1862 1 1 10021205337
24 24 0.0657 1 2 00006723585
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27 27 0 1 1 09636668650
28 28 72635 I 0 -0017060019
29 29 143162 I 0 -0017060019
30 30 57303 0 0 -0017060019

STRATA

RSA—ROHE
NWIA—8 HE
Prm1 Intercept
Prm2 STRATA

IV LIFIRRLEL .
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* Cause-specific hazard DL\ — RESF)L
* A;(t) = Ao (t)exp(Xp;)
e Fine-GrayE7")L
« A7 (t) = A5;(D)exp(Xp;)
e Subdistribution hazard®/\t — KLt
e PHREG PROCEDUREODEVENTCODEA T 3>

 Pseudo-observationsis & —i%{LIEE S IET

« E(6;|1X) = g7 (X:B)
e Cumulative incidence functiondDJ X JZ%= - U XLt
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