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Symptom Monitoring With Patient-Reported Outcomes

During Routine Cancer Treatment: A Randomized

Controlled Trial
Ethan Basch, Allison M. Deal, Mark G. Kris, Howard 1. Scher, Clifford A. Hudis, Paul Sabbatini, Lauren Rogak,
Aritomia V., Bennent, Amylou C. Dueck, Thomas M. Atkinson, loanne F. Chou, Dorothy Dulko, Laura Si,

Jeff A. Sloan, and Deborah Schrag

Allison Barz, Paul Novorny, Michael Fruscione, Jef

See accompanying editorial on page 527

Assessod for eligibility
IN = 1,007)

Excluded In = 241)
Not maseting inclusion criteria (n = 154)
Declined to participate in=-27)

Enrolled
in = 766)
Computer-experiencad Computes-inexperionced
In = 539) {n=220
Randomly assigned Randomly assigned
(n = 539) (n=227*
Assigned to STAR Assigned to usual care Assigned to STAR Assigned to usual care
(n « 286) (n < 2563} {n < 156) (ne72)
1 L 1 1} 1




Results

— T M FRFHMEAIER 6 ARDQOLDELLE

1 I I - & EREZAYLT (STAR)ED ADQOLM KR EH
- =34% vs. 18% (W=EFIF), p<.001

- W BIREFEIEE R

B Worsened

s I l ¢ EIRE=FU2J (STAR)ED AL EFHR M IERIER
, & =75.1% vs. 68.6% (1ELEFZE), p=.05

Usual Care STAR Usual Care STAR
A All Patients Table 3. Overall and Quality-Adjusted Survival at 12 Months

60 Patients N STAR (95% CI) Usual Care {95% CI) P (Univariable)* P (Multivariable) *
- Overall survival, % alive at 1 year
3_9_ Usual care All patients 766 75.1 (70.7 to 79.0) £8.6 (63.2 to 73.6) .03 .05
&3 Subgroup analysis, % alive at 1 year
g Computer inexperienced 227 74.2 (66.6 to 80.9) 59.7 (47.5 10 71.1) 03 02
__E, Computer experienced 539 755 (70.1 to 80.4) 71.1 (65.1 to 76.7) .25 .45
;2 Quality-adjusted 12-month survival, months
h All patients 757t 87(831t090) 80(761084) .002 .004
'g 20 - Subgroup analysis, months
= Computer inexperienced 220t 83(78t08.8) 7.2(6.31082) .03 .02
£ Computer experienced 5371 88(851t09.2) 82(7.7t086) .02 046

p=02 Abbreviation: STAR, Symptom Tracking and Reporting web-based self-reporting system (study intervention).
: *P values for between-arm comparisons. Multivariable analyses controlled for age, sex, cancer type, race, and education level. For overall analyses, subgroup

T T T

0 5 12 18 24 36 3'5 assignment (computer experienced or computer inexperienced) was also included as a covariate.
T Participants with missing baseline health-related quality of life scores not included in quality-adjusted survival analysis.

Months Since Enroliment
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PREIAERICEYAESI PRI EELL EDEZERK

B OSHR{E:7JE19A4A vs. ControlB 1258 A e
€ HR[95%CI]:0.325[0.157, 0.672], p=0.0025 —C“‘ifib‘_ﬁ\ BRNEELS
CQDZTAIJZ??)\L'C?}XLL\J

B 1F4EFER:7I)EE75% vs. ControlE£49%

B QOLY{LWEER

Quality of Life (mean score at 6 months)

Overall Survival Improvement

—Higt il Hazard ratio for death = 0.325 ([0.157; 0.672], p=0.0025)

—

‘ﬁ‘l_'H

1
- -
+ e Web-application arm
L s | S DATH

FACT-L FACT-G FACT-LTOI
*p=0.02

62—
Median OS (95% Cl)

Web-application arm (n=60) 19 (125-NC)
Control arm (n =61) 12(8.6-16.4)

ASCO ANNUAL MEETING 16

Presented by: Fabrice DENIS MD, PhD. Le Mans - FRANCE
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Clinical Care/Education/Nutritien/Psychosocial Reseorch
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Intervention for Blood Glucose Control
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B BESTENA3TIL—TAL5:1:1:1.5TE|fF Group 1:38 ) 77 (Control)
26HEERAR9, 4, 6, THEBA T2 S LfE " Croup 2: MAEMERLEMINITTULBE~ BB
L 4 Eﬁ’T?(GrOUp 1) : 56451 1='d'é? g‘lﬁd(_r}“ t_~s\

® A 2~4):23, 22, 624
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26 Practices Enralled

42 Declined To Participate 34 Declined To Participate 25 Dedlined To Participate 44 Declined To Participate
44 Not Able To Be 29 Not Able To Be 36 Not Able To Be 22 Mot Able To Be ‘ I:Eiﬁ(d: ~% RY7S gib\ Agib\5~ b\‘iath
Contacted Contacted Contacted Contacted % ~ J_ I% '7 j J i 9 E
I ] [ I
¥ ¥ h 4 ¥
62 Patients Enrclled 38 Patients Enrolled 33 Patients Enrolled 80 Patients Enrolled
3 Dropped Out 7 Dropped Out 7 Dropped Out & Dropped Out
3 No Response To 8 Mo Response To 4 Mo Response To 12 No Response To
Reconsent Reconsent Reconsen t Reconsen t
I ] T
L ] L ] * L ]

56 Patients In Analyses ‘ ‘ 23 Patients In Analyses ‘ ‘ 22 Patients In Analyses ‘ ‘ 62 Patients In Analyses ‘
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B HbA1cH9%LLED FEREEH4BI55~5F| LI L
€ BMIDE¥EIL35kg/m2, 408l A2 ~3E(LL E
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Table 1—Baseline characteristics of patients and primary and secondary study outcomes

Group 1: UC (n = 56) Group 2: CO (n =23) Group 3: CPP (n = 22) Group 4: CPDS (n = 62)
n % or mean £ SD* n % or mean * SD* n % or mean * SD* n % or mean = SD*
Baseline characteristics
ﬂca[ed hemoglobin (%) 56 92 0 F 23 93*+18 22 90+18 62 99 +21
7.5-8.9 35 62.5 13 56.5 13 59.1 28 45.2
=9 21 37.5 10 435 9 40.9 34 548
Age (years) 20 932 X84 23 228 £ 8.0 22 3./ £ 8.2 02 22. X80
Sex
Male 28 50 12 522 10 45.5 31 50
Female 28 50 11 47.8 12 54.5 31 50
BMI
BMI skg‘ml) 56 343 = 6.3 2_3 369 £ 7.5 22 35.5 = 10.3 62 358 £ 7.1
Underweight (16.5-18.4 kg/m") 1 1.8 0 0 1 4.5 0 0
Normal (18.5-24.9 kg/m?) 0 0 0 0 2 9.1 1 1.6
Pre-obese (25-29.9 l\';ymz) 11 19.0 4 17 .4 7 31.8 12 19.4
Obese class 1 (30-34.9 kg/m"') 22 39.3 6 20.1 L 45 18 29
Obese class 2 (35-39.9 kg/m:) 10 17.9 5 21. 3 13.6 17 274
Obese class 3 (=40 kg/ml) 12 21.4 8 34 8 8 36.4 14 22.6
Comorbidities e o
Hypertension %9 31.8 18 78.3 13 59.1 43 69.4
Hypercholesterolemia 34 60.7 11 47.8 14 63.6 36 58.1
Coronary artery disease 5 8.9 2 8.7 0 0 5 8.1
Microvascular complications, any 8 14.3 1 4.3 2 9.1 6 9.7

BRI URSOLIITBERTOY SL /7T DS LT |




Both had greater 12-month glycated hemo-

i = Je globin reductions than UC(CO, P= 0.027,
=1 - e —
i g I:I:|:1 I,~ 0) %‘, O % CPP, P=UF0).CO and CPP were similar

L1l

to CPDS over all follow-up time points
P > 0.05 for both comparisons).

Table 1—Continued

Group 1: UC (n = 56) Group 2: CO (n =23) Group 3: CPP (n = 22) Group 4: CPDS (n = 62)
n % or mean = SD* n % or mean = SD* n % or mean £ SD* n % or mean £ SD*
Pri ; : lohin (%) 1
I Baseline 56 9217 23 93x18 22 90x18 62 99=*21 I
< 50 5 19 w4 ) TOo 1.2 ) TS T 00 £ R o
6 Months 27 8.6 *20 15 7-6x13 11 76X 07 30 ESET2
9 Months 23 8213 13 7709 7 7.6 £0.8 32 T2l
12 Months 51 85+ 18 21 Ef= 1O 21 [9+14 56 7:9'+ 717
Change from baseline to 12 months (mean)# =07 -1.6 =12 -1.9
Change from baseline to 12 months (95% CD# =119 =03 —23t0-1.0 —1.8t0 —0.5 —23tw—15

Randomized trial of mobile diabetes coaching

1.1). Table 1 and Fig. 2 show that the

AN \\ o ” I
A wos mean 12-month decrease in CPDS gly- . 'lj' 7 { 7 )l/— 7 £|: ﬁ' d) O %
10 - cated hemoglobin was 1.2% more than
| (05% C105-19% P= 0001) . the stratum with haseline glycated hemo- the stratum with baseline glycated hemo-
95 UC 05% C10.5-19 k. P 0.001). Fur B s o globin <9.0% (difference in decrease c 125 globin at least 9.0% (dxffcrgmc in decrease
g o . 2905 ClO 1 = and " 1.3%, 95% (1 0.1-2.7, P = 0.017) (shown
g g® .
g 851 + % £ s 5
5 ? 3
E- I5 A E 7 E
5
7 - © e o
6.5 4 & 65
Q 3 [ 9 12 o i 6 9 12
[ Manths since Study Enrallment Menths sinee Study Enrollment
o 3 B g9 12
Manths zince Stuedy Enrollmant Figure 2—Primary study outcome and baseline A1C stratified analyses.




Bl R IR B OFER

B U EAmE . LDLOL X T JLIZ
OR—ISAVEREBLTH., HFHEMICHEELRETEEOONT
O B CHLEHICHEETE (T AL

Secondary outcomes, laboratory values
Systolic blood pressure (mmHg)

Baseline 56 130 % 22 23 130 = 18 22 133 =14 62 130 = 14
12 Months 45 133 = 20 21 134::£:25 20 134 =16 51 128 = 19

Change from baseline to 12 months (mean)¥ +2 +4 2 -2

Change from baseline to 12 months (95% CD¥ —3to7 —41011 —61t0 10 —6to03
D1astonc blood pressure unmiig)

Baseline 56 78 = 12 23 79 = 11 22 79 £ 9 62 799

12 Months 45 79 £ 13 21 82 £ 11 20 78 9 51 78 = 10

Change from baseline to 12 months (mean)# +1 4+2 -2 -1

Change from baseline to 12 months (95% CD¥ —-2104 -2t 7 —61t03 —4t02
LDL (ms‘dL)

Baseline 51 102 + 36 23 103 = 29 22 103 £ 33 55 106 = 33

Months ES) 9] &+ 34 19 94 &+ 3 15 Q4 & 47 45 102 3
Change from baseline to 12 months (mean)¥ -6 -8 —-14 =5
Change baseline to 12 months (95% CI)¥ —=15t03 —-21t05 -29100 —13t0 4
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Public Heakth Service

Indications for Use

s -/(: DEPARTMENT OF HEALTH & HUMAN SERVICES

I November 22, 2016 I

WellDoc, Incorporated

Danielle Dorfiman

Manager, Regulatory Affairs and Quality System
10221 Wincopin Circle, Suite 150

Columbia, Marvland 21044

Re: K162225

Trade/Device Name: WellDoc Bluestar (WellDoc DiabetesManager”

DiabetesManager”-Rx System)
Regulation Number: 21 CFR 880.5725
Regulation Name: Infusion Pump
Regulatory Class: 11
Product Code: MRZ, LNX, NDC

Dated: October 26, 20106 I
cotved: October 27. 2016
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Food and Drug Admirestration
mpshire Avemn

1003 New Har

Document Comrol Center - W

Silver Spring, MD 2093000

System and

BlueStar®(J
EREODBCERS
Bhl158MD

BlueStar ®(
EENDWLF . 8.
AR Zreplaced %
F=HDHLDTIEAELY

7 71)BlueStar®ld, AR T4

Id

DiabetesManager (OTC Use):
The WellDoc DiabetesManager ® System i1s
mdicated for use by healthcare providers
(HCPs) and their adult patients - aged 21
7 2 di
The DiabetesManager System 1s intended to
provide secure capture, storage, and
transmission of blood glucose data as well as
mformation to aid in diabetes self-
management. The DiabetesManager System
analyzes and reports blood glucose test
results and supports medication adherence._ It
mcludes software intended for use on mobile
phones or personal computers in the home or
in professional healthcare settings. The
software also allows for entry of other
diabetes-related healthcare information and
d i .

The DiabetesManager System 1s not intended
to replace the care provided by a licensed
healthcare professional, including

prescriptions, diagnosis, or treatment.




https: //www fda.gov/media/119722 /download

F DAFH& H”]fdtﬁl] f;h§5§ m Faﬁ y‘ll:l\ a Developing a Sol:tware Precertification Program: I) 17 &
Software Precertification (Pre-Cert) Program || [ ....d -“'-*I/’\}VC &,,,M,,,,__,,

N Based on \. ”“‘""“"‘"““"‘ Koo
N BAOERREOBEHE L. RRLES LHRERS ’1{|f7 \j‘
SaMDIZIE. £<H%ELY (not-well suited) roarin 3, f e
& HHA~HERGORBEHSIERBSBNRLELY, s w‘ A
Yok 7 ELGIE. real-world performance&user N S TR T
feedbackIZEDZF ., B ~#HhA B Tupdatedhd "t LMK S é

B Pre-Cert? D7‘7A‘i AIE'”:, ﬁ" téﬂf’%ﬁﬁtﬂﬂ]% Figure 1. A relmagined approach for the regulation of software
BESTLHHDRSATIL TELANLERB LR TRERER

\ N

B 2DODOLAILTEEEReal-WorldZ24—FK/1\voxR1E
SaMD#$ID Total Product Lifecycle77A—F

€ Organization-Level Analytics:

) Bxellence Appraisal

TEDERX om—

11 l
&Ou atios
Exced

Feal-Waorld
Performance

Pre-Cert Total
Product
Lifecycie (TPLCH

0 Review Determination

Define product
r_::_ E Uaims

K:G Strearmiined Review
(if required)

€ Product-Level Analytics: ' efcianac, g

performance

Product reviewed to determine

LAV OFHE (BERH - ESDRE) LT
m S FDsafety & effectiveness DS IEMLREEN B 1Y i
_ . Figure 4. Total Product Lifecycle Approach of the Software Pre-Cert Program
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‘ 6.1 Elements necessary for assuring safety and effectiveness in premarket
review

E TDEERIE bed in Sect - T
H § = As described in Section 3.5 above, FDA proposes that certain elements traditionally

reviewed in a premarket submission for a SaMD product can be evaluated at the
organization level during the Excellence Appraisal and at the product level during Review
Determination. The following table includes the elements that would be reviewed during a
Streamlined Review in order to provide a reasonable assurance of safety and effectiveness

. Safety &' EffeCtlven eSS at the point of market entry.
DFEEFIZ B REIE
n R v N

Administrative Elements
Cover letter
Financial Certification and Disclosure Form

‘ Cybe F'secu I’Ity Truthful and Accuracy Statement

Product-Specific Elements
Clinical algorithm

‘Cl | N | Cal Data An alyS | S & | Clinical Data Analysis and Interpretation |

Cvybersecurity product-specific information including threat model

| N ter p retatl on 7“& t Declaration of Conformity and Summary Reports for Vertical Standards

Hazard Analysis (product-specific)

as R Instructions for use
‘/ﬁ_lzl lrllzll:lgﬁLLd)CI Inical Labeling review

Regulatory Pathway Specific Items (e.g., 510(k) substantial equivalence comparison)

Performanc EE ﬁ(j-ﬁﬁﬁj_:—a Requirements (product-specific)

Revision history

@ﬁﬁ &ﬁgﬁ SaMD product demo

Software architecture

\/ \Validation (product performance)
Elements Leveraged from other components

- Excellence Appraisal Assessment
t@ — t Review Determination information (Indications for Use, Device Description, etc.)
Real-world Performance Plan

I
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Adaptive Design® {5

B Sample Size Re-estimation (SSR)
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B Sequential Study based on Double Boundaries Approach
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Anti-interleukin-17A monoclonal antibody secukinumab @‘L\ ™
in treatment of ankylosing spondylitis: a randomised,

Hybrid Control® i fF
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double-blind, placebo-controlled trial
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37 pationts screened for study 7 patients excuded

2 abnormal white blood
cell count

1 positive purihed protemn

B ASAS20%XNEZESHMNEEEP | s

. ; 3O | zorendomises
& SARREE: 14/2361(60.9%) ey

‘ jat, := + i 1/6@] (16 . 7%) ﬁ 24 assigned to M‘,P’ Mab 2x10 mgy 6 assignedt '
=> tx IN I) jJ )LCO n t r 0 I t/{ 4X5ﬁ ‘ :{# é l./ ~ 24 . 5% Responders, Response rate® Differencevs 95% credibility Probability

n (%) placebol Intervalt
‘ 80 0) RCTo) }9 ﬁg *ﬁ (n :533) ': J: é H istﬁ ;‘IE‘ Secukinumabi§ 14 (60-9%) 59-2% 34-7% 11.5-56-4% 99.-8%
Placebo 1(16-7%) 24-5%

N5 LV T11/4361(25.6%)E6F &
ASAS~-Assessment of SpondyloArthritis international Society criteria. * Means from the posterior beta (054 x, 1+ n-x)
e Ve == _E O O distnbution for secukinumab and beta (11 + x, 32 + n - x) distnbution for placebo, where x represents the number of
‘ H Fﬁﬁ % 0) $ 1& *E E 1'_ (i 34 o 7 A)[ 11 . 5 y 56 . 4 /O] y responders and n- x represents the number of non-responders in the corresponding treatment group. tDifference in

response rates simulated from the posterior probability distributions of secukinumab and placebo. £Secukinumab:

L —— s v
ﬁ /‘\’J EE }*{ ‘j 9 9 8% 2% 10 mg/kg. SThe efficacy dataset included only 23 of 24 patients in the secukinumab group, since one patient was
L]

excluded due to a dosing error

I Table 2: Primary endpoint Bayesian analysis of ASAS20 responders at week 6 I
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Development of a Point-based Prediction Model for

the Incidence of Total Stroke
Japan Public Health Center Study

Table 2. Points Assigned to Stroke Risk Factor Categories

Japan Public Healtn Center Study Cohort 11, 1993
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Figure 2. Calibration of the prediction models by decile of risk.
Observed (solid bar) and expected (gray bar) numbers of strokes
according to deciles of 10-year risk showed good agreement in

Tabie 3. FPredicied 10-Year Risk of Stroke by Risk Score
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Circulation: Cardiovascular Quality and Outcomes

W

Microrandomized Trial Design for Evaluating
Just-in-Time Adaptive Interventions Through
Mobile Health Technologies for Cardiovascular

Disease

ABSTRACT: Smartphone and wearable device use Is rising broadly and
can be leveraged for chronic disease management. Just-in-time adaptive
interventions promise 1o deliver personalized, dynamic interventions
directly to patients through use of push notifications from mabile
devices. Although just-in-time adaptive interventions are a powerful tool
for shaping heaith behavior, their application to cardiovascular disease
management has been limited as they can be challenging to design.
Herein, we provide a general overview and conceptual framework for
microrandomized trials, a novel experimental study design that can be
used to optimize just-in-time adaptive interventions. Microrandomized
tnals leverage mobile devices to sequentially randomize participants

to types or levels of an intervention to determine the effectiveness

of an intervention and time-varying moderators of those effects.
Microrandomized trials are an efficient study design that can be used

to determine which intervention components to include in just-in-

time adaptive interventions and to optimize their decision rules while
maintaining the strength of causal inference associated with traditional
randomized controlled trials.
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