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Mycobacterium Whole Genome
Sequencing Report from MGIT Positive

Samples
Not for diagnostic use 01/02/1915
Sample Details
Sequencing Oxford Date received in
Location Lab
Local Lims 123456789 Run date 01/01/19150115
Specimen ID
Guuid 123456-79aab-910abr-15243hg
Organism ldentification
Predicted/closest match
TBCOMP/microti 100%
TBCOMP 100%
TBCOMP/TB 96.77%
TBCOMP/tuberculosis-canettii 35.71%
MACCOMP 21.21%

Sample/Sequencing Quality

Total reads Mapped %
(~millions)
4.73 99.47

Resistance Summary
INH RIF EMB PZA
U S S S

Resistotype

Drug Mutation Nucleotides

INH katG_A727T GCC->ACC

No reads mapped Coverage %
(~millions)

4.7 91.99

Qul SM AG

S S S
Support Source - Prediction
(ACGT) (R/Total)
(160/0/1/0) Unclassified ~ UNK
(0/164/0/0)

(0/167/0/0)

Relatedness
NB: This data may be added or updated at a later date
Nearest neighbour(s)

Sample -Plate Date receivedin  Centre No. of SNPs apart

Name Lab

123456789 Oxford 0
34567890 1900-01-01 10
45678901 1015-01-31 Oxford 15
56789012 London

The alignment width is 285. Multiply this number by the tree metrics.

12345678
34567890
56789012
L 45678901
—
0.27
Comments
Authorised
Signature: Print name:
Position: Date:



COMPASS-TB : Clinical WGS for Mycobacteria

o B
O % e
O x o
§ X .
9
b L
O e o :
g o e
= O » a
g o ~m—
:C: O x .
8‘ O % .
3 s
c_Dc 8 o e
< O » - o
2 S
£ o 9 = O Download sequence data for analysis
® s Resistance and relatedness result
®® = ¢ x Species result
®® . . e Final report
| 1 I | 1 I 1 I
0 5 10 15 20 25 30 35 40

Time from sequencing to reporting (days)

3

Pankhurst (2016) Rapid, comprehensive, and affordable mycobacterial diagnosis with whole-genome sequencing: a prospective study
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Our Approach: a Human Centered Design Process

"Design is not just what it looks like and feels like - design is how it works”
Steve Jobs




Using a Design Study Methodology + Mixed Methods Approaches

Discovery Design Implement

Information Gathering Design & Evaluation Finalize Desig
&

@ g- @ E QUESTER@EMAILCOM
telgd el gl ~

B bw —

Expert B Task & Data Design  Design Choice
Consults Workflow Questionnaire Sprint Questionnaire

Data Gathered Map

Qualitative Q O
Quantitative Q O

Study Design Exploratory Sequential Model Embedded Model

Sedlmair (2013). Design Study Methodology: Reflections from the Trenches and the Stacks
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Discovery Stage Components

Expert Consults

=\
' Q = Mapout TB diagnosis, treatment, and surveillance steps
é = Assess role of WGS and identify major barriers

- TB workflow
f;:g = Formalize tasks (what people do) & data used for those tasks
= Not further elaborated on here

Task & Data Questionnaire
= Assess generality of expert findings, workflow tasks & data

[




Expert Consultations : Participants & Methods

Public Health Role Total

Clinician
Nurse
Laboratorian
Researcher
Surveillance
Other

Total

2

N 2 e O N e

(=
® 0
=|
= Semi-structured interviews

o Sampling: Experts known to us
o Data Collected: Qualitative (interviewer notes)

= Analyzed for common themes
= Used to establish TB workflow

o Steps from diagnosis to treatment to surveillance
o Intended to link tasks to data
o ldentify genomic actionable steps



Common Themes from Expert Consults

)

® 0
Procedural Insights Data Insights =

= [ imited time to digest content » Different data needs (clinicians, non-clinicians)

= Many documents arriving at different = Different expectations about level of detall

times = Emphasis on clinically actionable results

» Reporting formats varied considerably :
PDF, EHR, Fax

o Black & white essential

“10 seconds [to review content] is ‘my patient’s isolate is 6 SNPs from
likely, one minute is luxurious” someone diagnosed 3 years ago. What is
the clinical action?”

10



Task & Data Questionnaire: Participants & Methods

Public Health Role Total = Online survey

Clinician
Nurse
Laboratorian
Researcher
Surveillance
Other

Total

T

7 o Sampling : Convenience & Snowball
o Data collected: Quantitative, some qualitative

= Questions about task & data
o Emphasized genomic results
o Utility of data types
o Interpretation confidence

O W - W W

|



Can Genomic Data be used for this Task (now or eventually)?

[

Diagnosis Tasks

100%

75% |
B VYes itcan

It may be able to
50%

% selected

No, it can't

)50, | don’t know
(o}
0% I 0%
0%

Organism Speciation Diagnose Active TB

X
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Can Genomic Data be used for this Task (now or eventually)?

[

Treatment Tasks

100%

75%

5 B Ves, it can
I 50% It may be able to
3 No, it can't
0 o, It can
25% | don't know
0% 0% 0% 0%
0% =
Predict Drug Inform Rx Monitor Rx
Susceptibility Choices Progress

X :



Can Genomic Data be used for this Task (now or eventually)?

[

Surveillance Tasks

100%

75%

o W VYes, it can
<+
O 9
< 0% It may be able to
(V2]
N No, it can't
25% | don't know
0% 0% 0% 0% 0% 0%
0%
Identify Epi |ldentify Rule Out Assign Patient to
Related Patients  Transmission Transmission Existing Cluster
Events Events

14



But... Variable Consensus for Data used across Tasks

DIAGNOSIS TASKS TREATMENT TASKS SURVEILLANCE TASKS
Connect  Guide
Characterize Assess Guide Report to Case to Public
WGS Diagnose Diagnose Reactive vs Transmission| Choose Choose Tx Response| Contact Public Define a  Existing Health | TOTAL
equivalent Latent TB Active TB New Infection Risk Meds Duration to Tx Tracing Health Cluster  Cluster Response |SCORE
Patient Identifier Same 3 3 3 3 3 3 3 2 1 1 1 1 26
Sample Collection Date Same 3 3 2 3 3 3 3 1 1 1 1 1 24
Patient Prior TB Results Same 3 2 3 3 3 3 3 1 1 1 0 1 23
Speciation Speciation 1 3 2 3 3 3 3 2 1 1 1 1 23
f:;‘jﬁ’fagf’rztfgt"ctf‘)m’ fine same > 3 2 3 3 3 3 1 1 1 0 1 22
Culture results NA 1 3 2 3 3 3 3 2 1 1 0 1 22
fg‘g;f"ﬁ r%og‘fc‘ft_')on Site (ymph o me 2 3 2 3 3 3 3 1 1 0 0 1 21
Acid Fast Bacilli Smear Speciation 2 3 2 3 2 3 3 1 1 1 0 1 21
Resistotype Predicted DST 0 2 3 1 3 3 2 2 1 1 1 1 19
Phenotypic DST Predicted DST 0 2 3 2 3 3 2 1 1 1 0 1 18
Chest x-ray NA 3 3 2 3 0 2 3 1 0 0 0 0 17
Report Release Date Same 2 2 1 2 2 2 2 1 0 1 0 1 15
Requester IDs Same 2 2 2 2 2 2 2 1 0 0 0 0 15
;?;‘jnrprfvt?;\',‘:gror comments  same 2 2 1 2 2 2 3 1 0 0 0 0 15
Predicted DST Predicted DST 0 2 2 1 3 3 2 1 0 1 0 0 15
MIRU-VNTR SNPs 0 2 3 1 1 1 1 1 1 1 1 1 13
Cluster Assignment Same 0 2 2 1 1 1 0 1 1 1 1 1 11
SNP/variant distance SNPs 0 1 2 1 1 1 0 1 1 1 1 1 10
Phylogenetic Tree Same 0 2 1 1 1 1 0 1 0 1 1 1 9
Reviewer ID Same 1 1 1 1 1 1 1 1 0 0 0 0 8
TST results Speciation* 3 1 1 1 0 0 0 1 0 0 0 0 7
IGRA results Speciation* 3 1 1 1 0 0 0 1 0 0 0 0 7
Lab QC WGS Specific 0 1 2 1 1 1 0 1 0 0 0 0 7
Spoligotype SNPs 0 1 1 1 0 0 0 0 0 0 0 0 3
RFLP SNPs 0 1 1 1 0 0 0 0 0 0 0 0 3

Degree of Consensus: High (3) Some (2) Low (1) Very low (0)




But... Variable Consensus for Data used across Tasks

DIAGNOSIS TASKS TREATMENT TASKS

Characterize Asses.

WGS Diagnose Diagnose Reactive vs Transmission| Choose Choose Tx Respon

r gauivalent Latent IB__Active TB _New [nfection Risk Meds Duyration to Tx

fPatient Identifier Same 3 3 3 3 3 3
ISampIe Collection Date Same 3 3 2 3 3 3

|Patient Prior TB Results Same 3 2 3 3 3 3 3 |
Speciation Speciation 1 3 2 3 3 3 3

Sample Type (sputum, fine Same 5 3 > 3 3 3 3 I

irate etc )

Culture results NA 1 3 2 3 3 3 3

Ifg‘g;p'ﬁ Sog‘fgt'f” Site (ymph o me 2 3 2 3 3 3 3 I
Acid Fast Bacilli Smear Speciation 2 3 2 3 2 3 3
Resistotype Predicted DST 0 2 3 1 3 3 2
Phenotypic DST Predicted DST 0 2 3 2 3 3 2

JChastcray NA 3 3 > 3 0 2 Sy

fReport Release Date Same 2 2 1 2 2 2 2 |

IReguester IDs Same 2 2 2 2 2 2 2 I
2 2 2 [ 2 2 s
Predicted DST Predicted DST 0 2 2 1 3 3 2
MIRU-VNTR SNPs 0 2 3 1 1 1 1
Cluster Assignment Same 0 2 2 1 1 1 0
SNP/variant distance SNPs 0 1 2 1 1 1 0
Phylogenetic Tree Same 0 2 1 1 1 1 0
Reviewer ID Same 1 1 1 1 1 1 1
TST results Speciation* 3 1 1 1 0 0 0
IGRA results Speciation* 3 1 1 1 0 0 0
Lab QC WGS Specific 0 1 2 1 1 1 0
Spoligotype SNPs 0 1 1 1 0 0 0
RFLP SNPs 0 1 1 1 0 0 0

Degree of Consensus: High (3) Some (2)

Low (1)

e| = Administrative datais most
commonly used data type

Very low (0)
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But... Variable Consensus for Data used across Tasks

DIAGNOSIS TASKS TREATMENT TASKS

Characterize Asses.

WGS Diagnose Diagnose Reactive vs Transmission| Choose Choose Tx Respon

equivalent Latent TB Active TB New Infection Risk Meds Duration to Tx
Patient Identifier Same 3 3 3 3 3 3 3
Sample Collection Date Same 3 3 2 3 3 3 3
Patient Prior TB Results Same 3 2 3 3 3 3 3

ngeciation Speciation 1 3 2 3 3 3 3 |
ocdio ssprato eioy | Same 2 3 2 3 3 3 3
Culture results NA 1 3 2 3 3 3 3
fg‘g;f"ﬁ r%ogfgt_'f” Site (ymph o me 2 3 2 3 3 3 3
i illi iati 2 3 2 3 2 3 3

IResistotype Predicted DST 0 2 3 1 3 3 2 I
Phenotypic DST Predicted DST 0 2 3 2 3 3 2
Chest x-ray NA 3 3 2 3 0 2 3
Report Release Date Same 2 2 1 2 2 2 2
Requester IDs Same 2 2 2 2 2 2 2
2 2 2 |2 2 s
Predicted DST Predicted DST 0 2 2 1 3 3 2
MIRU-VNTR SNPs 0 2 3 1 1 1 1
Cluster Assignment Same 0 2 2 1 1 1 0
SNP/variant distance SNPs 0 1 2 1 1 1 0
Phylogenetic Tree Same 0 2 1 1 1 1 0
Reviewer ID Same 1 1 1 1 1 1 1
TST results Speciation* 3 1 1 1 0 0 0
IGRA results Speciation* 3 1 1 1 0 0 0
Lab QC WGS Specific 0 1 2 1 1 1 0
Spoligotype SNPs 0 1 1 1 0 0 0
RE| P SNPs Q ] ] ] Q Q Q

Degree of Consensus:

High (3)

Some (2)

= Administrative data is most
commonly used data type

= Speciation & DST are the
most useful WGS derived
data

17

Low (1) Very low (0)




But... Variable Consensus for Data used across Tasks

DIAGNOSIS TASKS TREATMENT TASKS

Characterize Asses.

WGS Diagnose Diagnose Reactive vs Transmission| Choose Choose Tx Respon

equivalent Latent TB Active TB New Infection Risk Meds Duration to Tx
Patient Identifier Same 3 3 3 3 3 3 3
Sample Collection Date Same 3 3 2 3 3 3 3
Patient Prior TB Results Same 3 2 3 3 3 3 3
Speciation Speciation 1 3 2 3 3 3 3
noedie asprato o) Same 2 3 2 3 3 3 3
Culture results NA 1 3 2 3 3 3 3
fgc';;f"ﬁ r%ogfgt_')m Site (ymph o me 2 3 2 3 3 3 3
Acid Fast Bacilli Smear Speciation 2 3 2 3 2 3 3
Resistotype Predicted DST 0 2 3 1 3 3 2
Phenotypic DST Predicted DST 0 2 3 2 3 3 2
Chest x-ray NA 3 3 2 3 0 2 3
Report Release Date Same 2 2 1 2 2 2 2
Requester IDs Same 2 2 2 2 2 2 2
2 2 2 [ 2 2 s
Predicted DST Predicted DST 0 2 2 1 3 3 2
MIRU-VNTR SNPs 0 2 3 1 1 1 1
Cluster Assignment Same 0 2 2 1 1 1 0
SNP/variant distance SNPs 0 1 2 1 1 1 0
Phylogenetic Tree Same 0 2 1 1 1 1 0
Reviewer ID Same 1 1 1 1 1 1 1
TST results Speciation* 3 1 1 1 0 0 0
IGRA results Speciation* 3 1 1 1 0 0 0
Lab QC WGS Specific 0 1 2 1 1 1 0
Spoligotype SNPs 0 1 1 1 0 0 0

RFLP SNPs %

Degree of Consensus:

High (3)

Some (2)

= Administrative data is most
commonly used data type

= Speciation & DST are the
most useful WGS derived
data

= Strong consensus for data
used in diagnosis and
treatment tasks

Low (1) Very low (0)

18



But... Variable Consensus for Data used across Tasks

SURVEILLENCE TASKS

= Very little consensus for data

used in surveillance tasks

Degree of Consensus:

High (3)

Some (2)

Guide
Contact
Tracing

Report to
Public Define a
Health Cluster

Connect
case to
Existing
Cluster

Guide

Public

Health
Response

TOTAL
SCORE

2

1 1

1

1

1
1
2

1 1
1 1
1 1

Y e RS

1
1
1

—_

alalalalp—

—_

o |lolalolalala

ololalalalajlalalalala

O/l 0O|O|=*|=*|= O O |OOC|IO|= ==

OO0 |0|0|O|=| === =

Ol0o|l0O|0O|0O|0O|=*|*|++0O0 ©O |OlOC|OC|O|=|O|l O |O| ©

O|0O|0|0O|0|0O|=* |22+ O O O =|lOC|=|=|=—

Low (1)

Very low (0)
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But... Variable Consensus for Data used across Tasks

= Cluster assignments & phylogenetic trees also not frequently used

_ SNPs > e} 1 1 1 1 1 1 1 1 13

I Cluster Assignment Same 0 2 2 1 1 1 0 1 1 1 1 1 11 I

I Phylogenetic Tree Same 0 2 1 1 1 1 0 1 0 1 1 1 9 I
Reviewer 1D Same 1 1 1 1 1 1 1 1 0 0 0 0 8
TST results Speciation* 3 1 1 1 0 0 0 1 0 0 0 0 7
IGRA results Speciation* 3 1 1 1 0 0 0 1 0 0 0 0 7
Lab QC WGS Specific 0 1 2 1 1 1 0 1 0 0 0 0 7
Spoligotype SNPs 0 1 1 1 0 0 0 0 0 0 0 0 3
RFLP SNPs 0 1 1 1 0 0 0 0 0 0 0 0 3

Degree of Consensus: High (3) Some (2) Low (1) Very low (0)

20



.. and Variable Confidence to Interpret Data

Results are ordered from least confident (top) to most confident (bottom)

[

Soligotyping
RFLP
Depth fo sequencing coverage

Number of reads mapped /Junmapped

B Confident
Somewhat Confident
Not Confident

Don't know
what this datais

Genome Sequencing quality metrics

Percetnage of Genome Covered

Phylogenetic Tree

Genetic distance between isolates measure by SNP/V
SNP/V conferring drug resistance

SNPS (mutations)

Genomic Clusters

Molecular drug susceptibitily testing from PCR or LPA

Phenotypic drug susceptibility testig from culture

MIRU-VNTR

o
X

20% 40% 60% 80% 100% 91



.. and Variable Confidence to Interpret Data

Emphasis: data specific to WGS or similar with older genotyping technology

Depth fo sequencing coverage

Number of reads mapped /Junmapped . Conﬁdent
Genome Sequencing quality metrics .
Somewhat Confident
SPECIFIC Percetnage of Genome Covered
Phylogenetic Tree Not Confident
Genetic distance between isolates measure by SNP/V DO n’t |< NOW

SNP/V conferring drug resistance

what this datais

SNPS (mutations)

SIMILAR Genomic Clusters

0% 20% 40% 60% 80% 100% 29



Take away messages

= Prioritizing relevant information is important

= There are variable perceptions on value of different data types

» There’s little consensus on data that is useful for surveillance tasks

= WGS datais useful, but some lack confidence to interpret it
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Design Stage Components

% Design Sprint

= Using Discovery findings and designing alternative reports

=

— ~—

=| Design Choice Questionnaire
= = Test designs from sprint with stakeholders
N— « Assess preferences for wording, information design, &

data visualization
= Assess consistency between clinicians and non-clinicians

25



Design Sprint: Half Day Interactive Design Session

B
Workflow

Expert Map
Consult survey

Themes\ L {Results

Report
Design

Alternatives




Design Sprint: Half Day Interactive Design Session
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Digital Mock-ups of Paper Prototypes

Example of digital mock-ups for 2 out of 4 whole report prototypes

Example 1 Example 2

PATENT NAUE BOB IO PO sevTeRn 1aseTe
[y Byvp— [T Locanon e
Negot Dane oL a1 10 M
i o Resistotype y |
- . Mycobacterium Wholt Pro— g typ DIAGNOSIS DETAILS
Enyandaal Genome Sequencing Report Fr——— —— e Pediation Gene Mataton FATENT NV OB JOHPSON FATENT ID 12y
Yomiaied R ntare het0) s BRTHOATE 104N 1900 GENDER » LOGATION oor oo
Patient Details Requester Details el sl il i 3 e Tere U sene cae 1480 1900
P —— Sch e = REPOATING LB QaFo FEPORT DATE 1 JAN 1900
ane ob lohraon eguevter -
Sequence Qualit
Pt 1D 12349 7 a Q Y SUMMARY
[——" 01011900 The whole geromse sesuerce snayss of Pe bolte wan tonsdered BI0K QUALITY w0 the mamber of reads was grester thar The Fpaciman from Bod JONSNON I s v (or Mycobaciontm Lrberculos!s It i Fredicid 1o b
Copy to 4.7 mikon with 55.47% mapged and 2 corerage of 91 99% resislant 10 soniazid and itampin |1 belongs 10 & chaster of peoelicaly relaled cases
lacnion Qort
Reviewer Comments
Sample Details DIAGNOSIS A\
Né adtnonal comments The wecmen s pozive for Mycebacteriam tuberculosis
[ Servpie Type paten Serrgp e Dete 91901 100 e &
[nm-uo Specinen 1D 113436788 Authorization TREATMENT & EPIDEMIOLOGY A 1014 .
Based on prediciad aDoNC sengiviies this This solae & Dac g aty NI A "3 &
Speciation [ Sgnaters Paot s O, Mk G ] il e multidag-resistant (MOR) T8, reluind c83e i . )
[ Deme 0101 1%0 Positinn Leb Drexioe l
A _ Mrcomacsrbun Tubercatess ] e T 012 A '
S— Isoniazid Reststant (kalG S315T) i
Ritampin Resistant (rpo8 S531L)
Drug Sensitivities Erampyio Sensitve : -
FPyrazinmide 56 | 0 6
SesondLne Dugs ey
A thanbutol o et Streptcarycin Bansifve
Py marande Rifamgin

wacTemeL ENSTANT NOETIRMINATL o

Moefoaacin
Detats aboul the mrstatizn(s 309 3 predet resnterce com be fourd n the bochn kel section on page 2

ana
Amhac
Kanamycin GENOME SEQUENCING DETAILS
Rel Capreomycin LOCAL LME © Zoeiomss  EAAD 732509361 2420
elatedness RN DWTE MNOED) HN MSTRUNENT ILLLIINA NISED
Jes 1han DY ] ONere e TOTRC FEADS Anm MAFTRED READG (%) AU [ AN
l Uhety Relaned fess 1an 3 Sae Dvterencel POy Relvd D00t NPOERIE l AUTHORIZED BY DR JONN SMITY SN URE —
[ werterar satmes | : . | . FEFEFENCE GENONE  HYTFY (NCI09622)
- rosmoN LABORATOMY DireCTon DA 144N 1990
For Surthar information o related iuwhates and eulitin g chusters plede comtact fae Aubiic Heolth bb ot 113456 78%) Pagen »
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Isolated Components Derived from Design Sprint

Original Report Element

Resistance Summary \
INH RIF EMB PZA Qul SM AG @@@

U S S S S S S b

Tested Design Element

1. Alternative titles 2. Drug name format 3. Susceptibility status format
A - Drug Resistance A - 3 letter abbreviation (Ex. INH) A -1 letter abbreviation (Ex. S,R,U)
B - Drug Sensitivity B - Full Name (Ex. Isoniazid) B - Full Name ( Ex. Susceptible,
C - Drug Susceptibility C - Show me everything (Ex. Isonizaid Resistant, Unknown)
D - Treatment (INH,H)) C-They are equally informative

D - The are equally informative

29



Isolated Components Derived from Design Sprint

Original Report Element

Resistance Summary \
INH RIF EMB PZA Qul SM AG 9@@

U S S S S S S b

Tested Design Element

A — Drugs by category C — Summary Sentence
— Drug Susceptibility Drug Susceptibility
o Drug Prediction The specimen was resistant to isoniazid and rifampin, and sensitive
4. Presentation order or Sensitve | Eambutol Pyrazinamids to ethambutol and pyrazinamide
M : Resistant Isoniazid, Rifampin .
categorization of drugs e D - Drugs by category bin
—- Drug Susceptibility
B - Listed by drug . —
soniazi thambuto
" Drug Susceptibility Rifampin Pyrazinamide |
Drug Prediction Resistant Sensitive Indeterminate
Isonazid Resistant
Rifampin Resistant E — Abbreviation listed by drug
Ethambutol Sensitive — Drug Susceptibility
Pyrazinimde Sensitive
INH RIF EMB PZE

R R S S 30




Isolated Components Derived from Design Sprint

Original Report Element

Resistance Summary \
INH RIF EMB PZA Qul SM AG 9@6

U S S S S S S b

Tested Design Element

5. Summary Statement .
A - None B - Summary sentence C —Tick boxes
— Drug Susceptibility ~ Drug Susceptibility — Drug Susceptibility
Drug merasons, s g s o st (o O
Isoniazid Resistant multidrug resistant TB Extremely Drug Resistant (XDR)
Rifampin Resistant Drug Prediction Drug Prediction
Ethambutol Resistant Isoniazid Resistant Isoniazid Resistant
Pyrazinamide Resistant Rifampin Resistant Rifampin Resistant
Ethambutol Resistant Ethambutol Resistant
Pyrazinamide Resistant Pyrazinamide Resistant

31



Design Choice Questionnaire : Participants & Methods

Public Health Role Total = Online survey

Clinician
Nurse
Laboratorian
Researcher
Surveillance
Other”

Total

13 o Sampling : Convenience & Snowball
o Data collected: Quantitative and qualitative

2 = Questions about design preferences

o Wording, information design, and data
S visualization preferences
8 o Consensus between clinicians and non-
12 clinicians
54 = Analytic approach varied by question type

*Others were individuals that were involved in communicable disease research, but not tuberculosis specifically

32



Design Choice Questionnaire : Analytic Approaches

= Reference distribution for all quantitative responses

o Randomdistribution, with mean and standard deviation informed
by questionnaire results

Least Preferred Random Most Preferred

<-30 -30 -20 -1o +10 +20 +30 >+30
0.0 0.5 1.0

33



Design Choice Questionnaire : Analytic Approaches

= Reference distribution for all quantitative responses

o Randomdistribution, with mean and standard deviation informed
by questionnaire results

Least Preferred Random Most Preferred

<-30 -30 -20 -1o +10 +20 +30 >+30
0.0 0.5 1.0

= Some “mathy” details
o Multiple choice questions: report proportion of participants selecting option

o Rank score: rescale the rank scores
Where for each design choice (D;)

(EP R ) P i = {1..N}, where N is the total number of design choices
_\Hp T R ={1.N}, and is the chosen rank
Px (N - 1) P=is the total number of participants

34



[ Wording] Report Drug Names as Abbreviations, or Not?

Non- Clinician

Least

preferred Random

0.00

Clinician E%@\@Eﬁ

0.25

0.50

Proportion in Favour

0.75

Most
preferred

1.00

Q=
@

LEGEND
Public Health Role

|:|- Clinician
O ‘ Non-clinician

Design Option

[ 1O Control
B ® Alternative

A, B,.. Option Indicator
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[ Wording] Report Drug Names as Abbreviations, or Not?

Q=
Slhit

Least Most
preferred Random preferred LEGEND

. .. E: Public Health Role
Clinician A E D. Clinician

O @ Non-clinician
Design Option
[ 1O Control

Proportion in Favour B® /trnative
A, B,.. Option Indicator

Top row (square shape) : Selections made by clinicians

36



[ Wording] Report Drug Names as Abbreviations, or Not?

Non- Clinician @ @E @
0.00 0.25 0.50 0.75

Proportion in Favour

Bottom row (circle shape) : Selections made by non-clinicians

1.00

Q=
@

LEGEND
Public Health Role

|:|. Clinician
O ‘ Non-clinician

Design Option

[ 1O Control
B ® Alternative

A, B,.. Option Indicator
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[ Wording] Report Drug Names as Abbreviations, or Not?

Q=
D They are equally Show me everything Full Name =|]]j]
informative (Ex. Isoniazid (INH,H)) (Ex. Isoniazid) —

\ j LEGEND
j Public Health Role

A B
%\ L1 Clinician
@ 3 O ‘ Non-clinician

Design Option
0.00 0.25 0.50 0.75 1.00
o [ 1O Control
3 letter abbreviation ~ Froportion in Favour B @ Alternative
(EX. INH) A, B,. Option Indicator

Letters within shapes link to options on survey
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[ Wording] Report Drug Names as Abbreviations, or Not?

Q=
D They are equally Show me everything Full Name =|]]j]
informative (Ex. Isoniazid (INH,H)) (Ex. Isoniazid) —

\ z LEGEND
j Public Health Role

A B
%\ L1 Clinician
@ 3 O ‘ Non-clinician

Design Option
0.00 0.25 0.50 0.75 1.00 |:| O Control
3 letter abbreviation ~ Froportion in Favour B @ Alternative
(EX. INH) A, B,. Option Indicator

Thefill of the shape indicates alternative (black) and control (white) designs
Control: Option A (3 letter abbreviation)
Alternative: Options B,C,D
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[ Wording] Report Drug Names as Abbreviations, or Not?

Q=
SlLl

Least Most
preferred Random preferred LEGEND

Public Health Role

- A B
Clinician Eg\ 1M Clinician
O ‘ Non-clinician
Non- Clinician @ B

Design Option
0.00 0.25 0.50 0.75 1.00 (0O Control
ontro

Proportion in Favour B @® Alternative

A, B,.. Option Indicator

Lines connect design options between clinicians and non clinicians
Non-crossing lines : consensus between clinicians and non-clinicians

Crossing lines : discordance between clinicians and non-clinicians
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[ Wording] Report Drug Names as Abbreviations, or Not?

Q=
SlLl

Least Most
preferred Random preferred LEGEND

Public Health Role

- A B
Clinician Eg\ 1M Clinician
O ‘ Non-clinician
Non- Clinician @ B

Design Option
0.00 0.25 0.50 0.75 1.00 (0O Control
ontro

Proportion in Favour B @® Alternative

A, B,.. Option Indicator

Interpretation:
= Clinicians & non-clinicians preferred option B (provide full drug name)
= Option B was an alternative suggestion

= Thereis general consensus between clinicians and non-clinicians "



[ Wording] Report Drug Names as Abbreviations, or Not?

Least Most

preferred Random preferred

Clinician A N @Eﬁ
Non- Clinician @ B
0.00 0.25 0.50 0.75

Proportion in Favour

Comments from respondents:

‘not all clinicians [are] likely to recognize the abbreviations”

“[using the full name] reduces the risk of errors, especially if new to TB”

1.00

Q=
Slhit

LEGEND
Public Health Role

|:|- Clinician
O ‘ Non-clinician

Design Option

[ 1O Control
B ® Alternative

A, B,.. Option Indicator
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[Design] Show Summary of Resistance Results ?

— Drug Susceptibility

Drug Prediction
Isonazid Resistant
Rifampin Resistant
Ethambutol Resistant
Pyrazinimde Resistant
Clinician

Non- Clinician

0.00

CIB
B C

0.25 0.50 0.75

Rescaled rank score

Control design : no summary information, just table

1.00
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[Design] Show Summary of Resistance Results ?

Tick-boxes Summary Sentence
Alternative designs : [ Drug Susceptibility - Drug Susceptibility —————

) ) O Based on predicted antibiotic
Multidrug-resistant (MDR) | mutations, the individual has
Extremely Drug Resistant (XDR) [X| multidrug resistant TB

Drug Prediction Drug Prediction
Isonazid Resistant Isonazid Resistant
Rifampin Resistant Rifampin Resistant
Ethambutol Resistant Ethambutol Resistant
Pyrazinimde Resistant Pyrazinimde Resistant

g’

Non- Clinician @ B C

0.00 0.25 0.50 0.75 1.00

Clinician A

Rescaled rank score
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[Design] Show Summary of Resistance Results ?

— Drug Susceptibility

— Drug Susceptibility

Drug Prediction
Isonazid Resistant
Rifampin Resistant
Ethambutol Resistant
Pyrazinimde Resistant
Clinician

Non- Clinician

Interpretation:

0.00

= Alternative design preferred (C or B)

Mono-resistant O
Multidrug-resistant (MDR) O
Extremely Drug Resistant (XDR) [X|
Drug Prediction
Isonazid Resistant
Rifampin Resistant
Ethambutol Resistant
Pyrazinimde Resistant

B

0.25 0.50

g

0.75

Rescaled rank score

— Drug Susceptibility

Based on predicted antibiotic
mutations, the individual has
multidrug resistant TB

Drug Prediction
Isonazid Resistant
Rifampin Resistant
Ethambutol Resistant
Pyrazinimde Resistant
C
1.00

= Some difference between clinicians & non-clinicians preferences
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[Design] Show Summary of Resistance Results ?

o — Drug Susceptibility — Drug Susceptibility
~ Drug Susceptibility Mon?-reS|star.1t 0 Based on predicted antibiotic
— Multidrug-resistant (MDR) [l mutations, the individual has
DruQ Prediction Extremely Drug Resistant (XDR) [X| multidrug resistant TB
Isonazid Resistant Drug Prediction Drug Prediction
Rifampin Resistant Isonazid Resistant Isonazid Resistant
Ethambutol Resistant Rifampin Resistant Rifampin Resistant
— : Ethambutol Resistant Ethambutol Resistant
Pyrazinimde Resistant — -
Pyrazinimde Resistant Pyrazinimde Resistant
Clinician A
Non- Clinician @ B C
0.00 0.25 0.50 0.75 1.00

Rescaled rank score

Comments from respondents:
“the check boxes provide an at-a-glance result”

‘tick boxes may cause confusion when clinicians read XDR without realizing that
option is not selected.”



Full Results : Summary of Findings

Random permutation reference <30 30 20  -o +o +20 30 >+30

A) Isolated Wording Choices

Rank Questions Least Preferred

[Q6] Wording - Speciation
Preferred: B (Organism)

Most Preferred

Random
\ag m\o
®

[Q8] Wording - Resistance El\ (AB 9
Preferred: C (Drug Susceptibility) (D) ® (5]
B

B ®

5

[Q14] Wording - Relatedness
Preferred: C (Cluster Detection)

0.00 0.2! 0.50 0.75 1.00
Rescaled Rank Score
Multiple Choice Questions
[Q7] Wording - Speciation Results B B
Preferred: A (Full Sentence) é AB)
[Q9] Abbreviation - Drug Names TA| /E 5]
Preferred: B (Full Name)

[Q10] Abbreviation - Resistance
Preferred: B (Full Name)

0.00 0.25 0.50 0.75 1.00
Proportion in Favor

B) Isolated Design Choices

Rank Questions Least Preferred Random Most Preferred
[Q12] Emphasis — Drug Resistance E{
Preferred: C (Shading) \® &) O/

[Q13] Emphasis — Resistance Al

Overview
Preferred: C (Tick Boxes)

%

[Q16] Layout — Drug Resistance
Preferred: B (Prediction by drug)

DB
N
&
[Q17] Visualization - Clusters A B F D]
Preferred: D (Phylogenetic tree
+ tabl ©
0.75

A (Drug listed by category)

le)

0.00 0.25 0.50 1.00
Rescaled Rank Score
Multiple Choice Questions
[Q5] Emphasis - Bolding B
Preferred: A (With bolding, )
for relevant content)
[Q11] Data — Mutation Data B
Preferred: C (Include, but on @D é d
se
[Q15] Design B
Preferred: A (Organism name on ®/ o
[Q18] Design — Summary Statement (B
Preferred: B (Include Summary) ® }
[Q19] Layout — Columns 5]
Preferred: B (Two Columns) ® @/
0.00 0.25 0.50 0.75 1.00
Proportion in Favor
C) Full Reports
Rank Question Least Preferred Random Most Preferred
D] CcBJA
| |
® CAMB
0.00 0.25 0.50 0.75 1.00

Rescaled Rank Score

LEGEND

Public Health Role
COOM  Clinician

O @  Non-clinician
Design Option

OO control
HO® Alernative

A, B,.. Option Indicator

= Generally, alternative designs preferred
o In12outof 14 comparisons to control q

= Designs should promote patient safety &
precise interpretability

o Abbreviations should be avoided

o Debate about prioritizing susceptible vs. resistant
drugs

= Clinically actionable data to be given priority
o Surveillance tasks aren’t clinically actionable

= Sometimes we didn’t provide good alternatives
o Example: visualizing cluster results

= [solated components showed clearer
preferences than comparing full reports

a1



Interesting Finding : Uncertainty over Data Visualization

LEGEND

Q=

Design Option

T

Public Health Role

clinician . ) D LI Clinician
Non- Clinician é C H BA @>/ O @ Non-clinician
.25

0.00 0 0.50 0.75 1.00

Rescaled rank score 1O Control

B @ Alternative

A, B,.. Option Indicator

Few good alternatives were suggested

“If you can combine the phylogenetic tree with some kind of graph showing temporal spread
that would be perfect. Adding geographical data would be a really helpful bonus too.”

‘Not useful for clinician. you need to refer this question to public health officials who do
contact tracing”
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Full Report Comparison : No Real Preference Consensus

Least Preferred

0.00

D
\
®

0.25

Random
CB@A
oy G
0.50

Rescaled Rank Score

0.75

Most Preferred

1.00

LEGEND

Q=

-

Public Health Role

1M Clinician

O @ Non-clinician

Design Option
[ 1O Control

B @ Alternative

A, B,.. Option Indicator
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Full Report Comparison : No R

Option A

01011900

Caferd

O, Jonn Smen

Patient Details

Requester Details

Patiert Nanve Beb iohraon Regeenter Or Ped
1234 5min 51
ottt 1D 1250970y Hisnighan, UK
Patient Dol 01911500 Comr o
Lcatine Qvore
Sample Details
[ Serrpie Type [ Spatun [ pas——— ldl o1 3900 ]
[ sverpmsme | | spmanenio | s2susemas |
Speciation
A _ Mrconacieriun Tubercadsss ]
Drug Sensitivities
A thanmbtel —
Py arrande Rifamgin
WATIIBL MENSTANT INDETERMINATL

1Dtats about the rrstatiss(s) w304 12 predies reshterce com be foure i the boch kel section on page 2

Relatedness

[ ubety metmrea s 1ran s s peterencel

Py Reated [ 30 SN Dfereioel| I

[ Merber of cabites I 2 .

For Surthas infoemation 08 reltad iukates s esbitie g sters. slesie catact e Aubiic Health bb ot

13456 78%)

Least Preferred

0.00

Random

CBgA

7y G

0.50

Rescaled Rank Score

Option B

Tuberculosis Genome Sequencing Results

Ergend NOT FOR DIAGNOSTIC PURPOSES

Resistotype
Patient Information
e Peadiation e Mataton
PatientMome 6 Jomecn Sputum
— [ ) s131
Pathent 1D 123456709
pr— [ e 93 ==
01-01-1800 01-01-1900
‘Lecation Owtors 120456789
Sequence Quality
The wholk gerome seauence aneyws of e beolse v comwdered BI0K QUALITY n the rvember of reschs was grester thar Summary of Findings

A7 ERON Wit 55.47% mapged and 3 corerage of 91 99%

Reviewer Comments

N adgional comments

Authorization
[ semanans | Pt wama [ ov sarn imm
[ ome 0101 1900 | Pasttion [ ot Drector

Based upon an analysis of the specmen’s genomic dala, this patient has
tuberculosis

mycobacterium
1hat is precicted 10 be resistant 1o 2 antibiotics (Isonizald, Rifampin), This

case belongs 10 a cluster of cases with simiky genomic findings.

Diagnosis
Methodology genoms

0.75

eal Preference Consensus

Most Preferred

1.00

Pagetof2 |,
Egwd  NOT FOR DIAGNOSTIC PURPOSES

Epidemiologic Summary

-
LEGEND 1—

Public Health Role
L1 Clinician
O @ Non-clinician
Design Option

[ 1O Control
B ® Alternative

Tuberculosis Genome Sequencing Results L

Mook, Paients o avdomasouty seaigned 10 st 0aaed 4pon based upon single levsie
clle radecenced paper.

et accordng

The specimen belongs 10 a previously existing cluster

SNP Membership
Similarity | Cluster trend (past 5 years)
Highty Oto5 . 2
Paripneral | 610 12 /\ 6

Quality Summary

spmcmen
Nbvveniont gunsmmss ov qposiatoniraioronco pebdebed poper)

The specimen was specated a5 mycobacterium tuberculosis

The who'e gename sequonce analyss of 1he (50M%e was conedered HIGH QUALITY a5 the rumber of reads was

Greater than 4.7 milon with 99.47% mapped and & coverage of 91 99%

Treatment
ogy: Drug sensevtes usng the gevoms: he mothod
reported i Qublshed naper mf.
The specimen was consider 1o be multi-drug reskstant (MDR) TB. Comments
Drugs Prediction | Ststus | Comment
Ivorvand Resistant ! Gene: katG, Amimo Acd Change: 5315T
RArta—ein Rosistant |} Gene: rpoll. Amino Ackd Change SS31L etveas
o N I, P
Pyrasinomide Senstive s -
aur Senstive v
M Senstive v Or John Smen N
ad - ? |Pesition | Lucratory Dincrer - 01.01.1001
Page 1of 2

o0

Page 20f 2



Full Report Comparison : No Real Preference Consensus

“None are especially good (see previous comments on individual parts)”

- Participant Comment



Full Report Comparison : No Real Preference Consensus

Least Preferred Random

0.00

Option D

MYCOBACTERIAL GENOME SEQUENCING REPORT  #53

y
0.25 0.50 0.75
Rescaled Rank Score

MYCOBACTERIAL GENOME SEQUENCING REPORT 4

Public Health

Report Issued By: OXFORD  Report Date: 1 JAN 1900 England

Public Health
Report Issued By: OXFORD Repont Date: 1 JAN 1900 Enghcnc °
-l PATIENT INFORMATION
12 Norwe: Bob Johnson destitier: 123856789
Buth Date 11001900 Sample Dute 1.Jan 1900
Lscation: Birmingham Geader M

SPECIES IDENTIFIED BY SEQUENCING
100% idertical 4o Mycobacrenium ubesuloss

PREDICTED ANTIBIOTIC RESISTANCE
Resistant to isemiazid, ritampin

EPIDEMIOLOGICAL RELATIONSHIPS
falongz to 3 curtar of B genetically related eases, sungesting recem
wammission

SEQUENCING QUALITY
Sequenced 4 Aug 2016 on on lllumina NiSeq. yeldng 4.73M reads
A.70M [99.47% mapped 10 th: HITR (NCOD0962.2) seferznce gename.

COMMENTS
The samph wes soguenced twico; the intial waguancing ren dd not provide
high quality data for analysis

Technical Details

m This caction of the repont prosidas the sechnicadl datals for the
semmane: presentod on the fisst page

Resistotype

The sesistotype dasoabe: the swtations that are predicied to conder dryg resistance

Plergar et St Wiksret ol -, W weads

Related Isolates

The llowing oraph and bable describe solotes that have been idertfied 23 beng genetically

i« to this patient's kol

Most Preferred

1.00

-
LEGEND 1—

Public Health Role

1M Clinician
O @ Non-clinician

Design Option

[ 1O Control
B @ Alternative

A, B,.. Option Indicator
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Take Away Messages

&

= General consensus in clinician & non-clinician preferences
= Alternative elements were preferred when compared against controls
= Some reporting areas need more work (surveillance)

= [solated components showed clearer preferences than full reports
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Input from Stakeholders on Report Design

= Draft of report presented to a global TB working group

= Revised report was approved with minor changes
Revising some language (chiefly, sensitive -> susceptible)

O

o Adding place for lineage details

o Adding summary of assay + pipeline details
@)

Adding a standard disclaimer



Mycobacterium Whole Genome
Sequencing Report from MGIT Positive
Samples

Not for diagnostic use 01/02/1915

Sample Details

Sequencing Oxford Date received in

Location Lab

Local Lims 123456789 Run date 01/01/19150115
Specimen ID

Guuid 123456-79aab-910abr-15243hg

Predicted
TBCOMP,
TBCOMP

rigina |

Sample/Sequencing Quality

Total reads Mapped % No reads mapped Coverage %
(~millions) (~millions)
4.73 99.47 4.7 91.99

Resistance Summary

INH RIF EMB PZA QuI SM AG
u S S S S S S

Resistotype

Drug Mutation Nucleotides  Support Source — Prediction
(ACGT) (R/Total)

INH katG_A727T GCC->ACC (160/0/1/0) Unclassified UNK
(0/164/0/0)
(0/167/0/0)

MYCOBACTERIUM TUBERCULOSIS
GENOME SEQUENCING REPORT

NOT FOR DIAGNOSTIC USE
Patient Name JOHN DOE Barcode
Birth Date 2000-01-01 Patient ID 12345678910
Location SOMEPLACE Sample Type SPUTUM
Sample Source PULMONARY Sample Date 2016-12-25
Sample ID A12345678 Sequenced From MGIT CULTURED ISOLATE
Reporting Lab LAB NAME Report Date/Time 2017-01-01, 15:36
Requested By REQUESTER NAME = Requester Contact REQUESTER@EMAIL.COM
Summary

The specimen was positive for Mycobacterium tuberculosis. It is resistant to isoniaizd and ri-
fampin. It belongs to a cluster, suggesting recent transmission.

rganism

es W
r usga P Wi
ist reporty

resistance-conferring mutation is detected. “No
mutation detected” does not exclude the possi- esistance predicted

bility of resistance. ] Extensive drug resistance predicted

Drug class Interpretation Drug Resistance Gene (Amino Acid Mutation)

. Ethambutol No mutation detected
Susceptible
§ . Pyrazinimide No mutation detected
First Line
i Isoniazid katG (S315T)
Resistant
Rifampin rpoB (S531L)
Streptomycin No mutation detected
Ciprofloxacin No mutation detected
Ofloxacin No mutation detected
Second Line Susceptible Moxifloxacin No mutation detected
Amikacin No mutation detected
Kanamycin No mutation detected
Capreomycin No mutation detected

Page 1 of 2 Patient ID: 12345678910 | Date: 2017-01-01 | Location: Someplace

96



Mycobacterium Whole Genome
Sequencing Report from MGIT Positive
Samples

Not for diagnostic use 01/02/1915

Sample Details

Sequencing Oxford Date received in

Location Lab

Local Lims 123456789 Run date 01/01/19150115
Specimen ID

Guuid 123456-79aab-910abr-15243hg

Organism Identification
Predicted/closest match

TBCOMP/microti 100%
TBCOMP 100%
TBCOMP/TB 96.77%
TBCOMP/tuberculosis-canettii 35.71%
MACCOMP 21.21%

Sample/Sequencing Quality

Total reads Mapped % No reads mapped Coverage %
(~millions) (~millions)
4.73 99.47 4.7 91.99

Resistance Summary
INH RIF EMB PZA Qul SM AG
u S S S S S S

Resistotype

Drug Mutation Nucleotides  Support Source — Prediction
(ACGT) (R/Total)

INH katG_A727T GCC->ACC (160/0/1/0) Unclassified ~ UNK
(0/164/0/0)
(0/167/0/0)

MYCOBACTERIUM TUBERCULOSIS §>\>
GENOME SEQUENCING REPORT 'QF
NOT FOR DIAGNOSTIC USE

Patient Name JOHN DOE Barcode

Birth Date 2000-01-01 Patient ID 12345678910

Location SOMEPLACE Sample Type SPUTUM

Sample Source PULMONARY Sample Date 2016-12-25

Sample ID A12345678 Sequenced From MGIT CULTURED ISOLATE

Reporting Lab LAB NAME Report Date/Time 2017-01-01, 15:36

Requested By REQUESTER NAME = Requester Contact REQUESTER@EMAIL.COM

Summary

The specimen was positive for Mycobacterium tuberculosis. It is resistant to isoniaizd and ri-
fampin. It belongs to a cluster, suggesting recent transmission.

Organism
The specimen was positive for Mycobacterium tuberculosis, lineage 2.2.1 (East-Asian Beijing).

Drug Susceptibility

Resistance is reported when a high-confidence O No drug r§5|stance pr‘?d'Cted
resistance-conferring mutation is detected. “No O Mono-resistance predicted

mutation detected” does not exclude the possi- 1 Multi-drug resistance predicted
bility of resistance. O Extensive drug resistance predicted

Drug class Interpretation Drug Resistance Gene (Amino Acid Mutation)
. Ethambutol No mutation detected
Susceptible )
. . Pyrazinimide No mutation detected
First Line
. Isoniazid katG (S315T)
Resistant
Rifampin rpoB (S531L)
Streptomycin No mutation detected
Ciprofloxacin No mutation detected
Ofloxacin No mutation detected
Second Line Susceptible Moxifloxacin No mutation detected
Amikacin No mutation detected
Kanamycin No mutation detected
Capreomycin No mutation detected

Page 1 of 2 Patient ID: 12345678910 | Date: 2017-01-01 | Location: Someplace
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Relatedness

NB: This data may be added or updated at a later date
Nearest neighbour(s)

Sample -Plate Date received in  Centre No. of SNPs apart
Name Lab

123456789 Oxford

34567890 1900-01-01 10

45678901 1015-01-31 Oxford 15

56789012 London 8

The alignment width is 285. Multiply this number by the tree metrics.

12345678
34567890
.[—— 56789012
45678901
0.27
Comments
Authorised
Signature: Print name:
Position: Date:

MYCOBACTERIUM TUBERCULOSIS >

GENOME SEQUENCING REPORT S
NOT FOR DIAGNOSTIC USE

Cluster Detection

The current isolate was clustered with previously sequenced isolates, suggesting recent transmis-
sion.

Relatedness Number of prior matching isolates
Closely Related (< 5 mutations apart) 2 isolates
Related (6 to 30 mutations apart) 6 isolates
2012 B
2012_C
2013 B 2012 D
2013 A
2012_A
2014 _A
2015 A

Current Patient

Assay Details

Sample ID A12345678 Barcode

Sequencer ILLUMINA HISEQ 2500 Method WGS
Pipeline RESEQTB V.3.2C Reference H37RV
Comments

No additional comments for this report

Standard Disclaimer: Low frequency hetero-resistance below the limit of detection by sequencing may dffect typing results.
The interpretation provided is based on the current understanding of genotype-phenotype relationships.

Authorised
Signature Name
Position Date

Page 2 of 2 Patient ID: 12345678910 | Date: 2017-01-01 | Location: Someplace
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Revised Report Designed through Evidence Collected

MYCOBACTERIUM TUBERCULOSIS S

>
S
GENOME SEQUENCING REPORT ’{’C\
NOT FOR DIAGNOSTIC USE
Patient Name JOHN DOE Barcode
Birth Date 2000-01-01 Patient ID 12345678910
Location SOMEPLACE Sample Type SPUTUM
Sample Source PULMONARY Sample Date 2016-12-25
Sample ID A12345678 Sequenced From MGIT CULTURED ISOLATE
Reporting Lab LAB NAME Report Date/Time 2017-01-01, 15:36
Requested By REQUESTER NAME  Requester Contact REQUESTER@EMAIL.COM
Summary
The specimen was positive forjMycobacterium tuberculosis. Jit is Iesistant to isoniaizd and ri- I
fampin. It belongs to a cluster, suggestin n smission.
Organism

The specimen was positive for ldycobacterium tuberculosis, Iineagt’ 2.2.]I(East-Asian Beijing). I

Drug Susceptibility

Resistance is reported when a high-confidencg O No drug r§5|stance pre.dlcted

resistance-conferring mutation is detected. “Ng -
Imutation detected” does not exclude the possi 1 Multi-drug resistance predicted

pility of resistance. 0 Extensive drug resistance predicted

Drug class Interpretation Drug Resistance Gene (Amino Acid Mutation)
. Ethambutol No mutation detected
Susceptible
. . Pyrazinimide No mutation detected
First Line — -
. Isoniazid katG (S315T)
Resistant
Rifampin rpoB (S531L)
Streptomycin No mutation detected
Ciprofloxacin No mutation detected
Ofloxacin No mutation detected
Second Line Susceptible Moxifloxacin No mutation detected
Amikacin No mutation detected
Kanamycin No mutation detected

Capreomycin No mutation detected

= Visual hierarchy that follows a clinical
narrative
o Grouping of common data elements (gestalt)

o Judicious use of emphasis for “at-a-glance”
read

o Prioritize reading flow for clinical tasks

= Attempts to address timeliness and
request for levels of detail
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Revised Report Designed Through Evidence Collected

LaTeX Template

https://goo.gl/t4SMdV

https://www.overleaf.com/latex/templates/tb-wgs-report-for-reference-lab/psmnzmcnwrwm
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Why not just hire a Graphic Designer?

"Design is not just what it looks like and feels like - design is how it works”
Steve Jobs

= Form (visual appeal) should follow function
o Visual appeal is important, but does not guarantee functionality
o Example: report design with pictures was pretty but was also the least preferred

= Functional can also be éeauéc,{u/

o Reportis both functional (works better) and also visually appealing
o Understanding scientific goals, tasks, and data is a scientific problem & linked to function
o Not necessarily a graphics design issues
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O O

AN

Do YOU have to go
through all this effort
for every report?
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It depends on what you want to achieve

= Broad data collection can be used for other projects
o We were also collecting data for future software projects
o Stayed tuned for more details!
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It depends on what you want to achieve

= Broad data collection can be used for other projects
o We were also collecting data for future software projects
o Stayed tuned for more details!

= Attheveryleast test alternative designs
o Ifyoucan’t doa Discovery stage (time, people, budget) at least to the Design stage
o Check inwith stakeholders to avoid ad hoc design issues
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It depends on what you want to achieve

= Broad data collection can be used for other projects

o We were also collecting data for future software projects
o Stayed tuned for more details!

= Attheveryleast test alternative designs

o Ifyoucan’t doa Discovery stage (time, people, budget) at least to the Design stage
o Checkinwith stakeholders to avoid ad hoc design issues

= Bioinformaticians : you should use human-centered design for your tools!
o Not command line #user friendly
o Ifyoudidnttest it with even one user it's not “user friendly” or “intuitive”
o Reportdesignis avery simple example of how to use these methods
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THANKS!

UBC

COMPASS TB

Dr. Jennifer Gardy
Dr. Geoff McKee
Dr. Tamara Munzner

Dr. Ana Gibertoni-Cruz
Dr. Grace Smith
Dr. Tim Walker

+ UBC infoVis group

Kimberly Dextras-Romagnino,
Dylan Dong, Georges Hattab,
and Zipeng Liu

+ All of our fantastic
study participants

Pre-Print + Other Stuff

N
https://doi.org/10.1101/199570

@ https://goo.gl/9jt625

http://www.cs.ubc.ca/labs/imager/tr/2017/MicroReportDesign/

AP\ https://goo.gl/6VvNqRZ

http://www.cs.ubc.ca/labs/imager/tr/2017/MicroReportDesign/

J

-
j acrisan@cs.ubc.ca

% Go forth and analyze!

lcons by noun project and images from pexels 67






CAN GENOMIG DATA PERFORM THE FOLLOWING (NOW OR LATER)?

Diagnosis Tasks Treatment Tasks Surveillance Tasks
100%
75%
50%
25%
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
0% n . : :
Organism Diagnose Predict Drug  Inform Rx Monitor Rx Identify epi  |dentify RuleOut  Assign Patient
Speciation Active TB Susceptibility  Choices Progress Related Transmission ~ Transmission  to Existing
: Patients Events Events Cluster

x x 69



Results: Wording Preferences

Rank Questions Least Preferred Random Most Preferred LEGEND

[Q6] Wording - Speciation Public Health Role
Preferred: B (Organism) |:| - Clinician

O @ Non-clinician
[Q8] Wording - Resistance AE Design Option
Preferred: C (Drug Susceptibility) Q @ |:| O C |
ontro

B ® Alternative

[Q14] Wording - Relatedness
A, B,.. Option Indicator

Preferred: C (Cluster Detection) B

0.00 0.25 0. 50 1.00

Rescaled Rank Score
Multiple Choice Questions

[Q7] Wording - Speciation Results B

Preferred: A (Full Sentence) é B

[Q9] Abbreviation - Drug Names /E (]
Preferred: B (Full Name) @ g/
[Q10] Abbreviation - Resistance P []
Preferred: B (Full Name) \@D @ é

0.00 0.25 0.50 0.75 1.00 70
Proportion in Favor



Results: Information & Visualization Design Preferences

Rank Questions Least Preferred Random Most Preferred

B
.
B C
—
D) /B
[Q17] Visualization - Clusters D]

Preferred: D (Phylogenetic tree
0.00 0.50 0.75 1.00

Rescaled Rank Score

[Q12] Emphasis — Drug Resistance
Preferred: C (Shading)

[Q13] Emphasis — Resistance

Preferred: B (Prediction by drug)
A (Drug listed by category)

Multiple Choice Questions

[Q5] Emphasis - Bolding B om0 control
Preferred: A (With bolding,
for relevant content)

[Q11] Data — Mutation Data
Preferred: C (Include, but on
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Some Helpful Tips on Running these Studies

1. Design around tasks

2. Compared components & whole designs

3. Compare against a control
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Some Helpful Tips on using Design Techniques

1. Structure data according to a workflow narrative

2. Use emphasis carefully

3. Use words precisely

4. Use images judiciously

5. Information density OK, with caution
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