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From Nightingale to Now ...

DIAGRAM or rie CAUSES or MORTALITY
IN THE ARMY IN THE EAST.

2.
APRIL 1855 To MARCH 1856.
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The Areas of the blue; red. & black wedges are each measured. from
the cenlre as the comamnon. vertea. )

The blue wedges measured from the cendre of the curele represent area
for area the deaihs from-Freveniible orMitigable Zymaotie diseases,; the
red wedges measured: from the centre the deaths lrom wourds; &the

black wedges measured. from the cenire the deaths from all other causes.

The back line across the ved triangle in Nov! 1854 maries the boundary
o the deaths from all other cavses during the month

L Opltober 1554, & April 1855, the black area covwides wiily the red.;
- Janwary & February 1855 the blue concides with the black:

The entire areas may be compared by following the blue, the ved & the
{)/0% lines enclosing them

Visualisations are still
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Background
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Ultra-rare genetic disease (~600 cases recorded
worldwide)

Causes developmental delay
Paediatric patients
Data extracted from medical records of 62 patients

No standard protocol for how data were collected
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The problem

A typical clinical
dataset

Our dataset

- Different endpoints

- Measured at
different times

- High missingness
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Patient
ID

N N B = e

Gender

Female

Female

Female
Male
Male

Timepoint

1 year
2 years
3 years
1 year
2 years

Endpoint Endpoint Measure Measure
1 2 1 2
Positive Stable 78 120 mg/dL
Positive Declined 84 150 mg/dL
Negative Stable 76 180 mg/dL
Positive  Improved 90 mg/dL
Negative Stable 93 110 mg/dL

N N R R e

Female

Female

Female
Male
Male

Timepoint

5.3 years
6 years
6.1 years
1 year
1.2 years

Endpoint Endpoint Another A Different
| 2 Endpoint Endpoint
Positive
Negative
Positive

Negative
Negative
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Background
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Ultra-rare genetic disease (~600 cases recorded
worldwide)

— limited data
— Data are sparse, messy and inconsistent

We can’t model so we visualised the data
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Developmental Milestones

&
&

&

.3 Inspired by patients.

A4 Driven by science.

Proprietary and Confidential Property of UCB



Developmental Milestones

Getting a more complete picture

Development Milestone Progression Over Time (Gross Motor)
Patient A

1. Add groupings

Ability to skip

Ability to walk + $— — Mbityojme]
——— " bility to runH

Ability to walk

Ability to stand alone 1

Ability to sit unsupported
Ability to roll {front-to-back) -
Ability to roll (back-to-frant) 1
Ability to roll 5 e

Ability to pull to stand

Ability to crawl

Ability to control head posture

Patient B

Milestone

Ability to skip 1
Ability to jump
Ability to run -

Ability to walk

Ability to stand alone

Ability to sit unsupported

PR Ability to roll {(front-to-back) -

Ability to roll $—{Abiitto rol bacicio-front)
Ability to rollq

Ability to pull to stand

Ability to crawl 4

Ability to control head posture o e

Age (Years)
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Status
Able

== |Jnable
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Developmental Milestones

Getting a more complete picture

1. Add groupings
2. Add ordering

Vo Inspired by patients.
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Milestone

Development Milestone Progression Over Time (Gross Motor)
Patient A

Ability to walk plus 1

Ability to walk 4

Ability to stand alone -
Ability to pull to stand
Ability to stand 1

Ability to crawl

Ability to sit unsupported -

Ability to roll e

Ability to control head posture -

Patient B

Ability to walk plus 1
Ability to walk 1

Ability to stand alone

Ability to pull to stand -

Ability to stand 1

Ability to crawl

Ability to sit unsupported -
Ability to roll 4

Ability to control head posture - L

0 1 2 3 = 5 6

Age (Years)

Status

=+=Unable
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Developmental Milestones

Getting a more complete picture

Development Milestone Progression Over Time (Gross Motor)

1. Add groupings

Patient A
2 Add Orderlng Ability to walk plus 1 * *
" Ability to walk - *
Ability to stand alone - *
Ability to pull to stand *
Ability to stand 1 *
Ability to crawl *
Ability to sit unsupported - Status
Ability to roll —_——— Able
E Ability to control head posture - —— Unable
o
E Patient B
= Ability to walk plus |~ * # Inferred
Ability to walk L = FALSE
Ability to stand alone - +—4 TRUE
Ability to pull to stand - * =
Ability to stand 1 * &
Ability to crawl * &
Ability to sit unsupported - *
Ability to roll 4 * ®
Ability to control head posture - L
0 1 2 3 4 : 6 7 8
Age (Years)
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Developmental Milestones

Getting a more complete picture

1. Add groupings
2. Add ordering

3. No status change

unless specified
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Milestone

Development Milestone Progression Over Time (Gross Motor)
Patient A

Ability to walk plus 1 - *
Ability to walk 4 *

Ability to stand alone - *
Ability to pull to stand *
Ability to stand 1 *

Ability to crawl *

Ability to sit unsupported -

Ability to roll —_———

Ability to control head posture -

Patient B

Ability to walk plus 1
Ability to walk 1

Ability to stand alone

Ability to pull to stand -

Ability to stand 1

Ability to crawl

Ability to sit unsupported -
Ability to roll 4

Ability to control head posture -

® & & & & &

%

o * & #* & & & » =

0 1 2 3 = 5 6

Age (Years)

Status
Able

—— Unable

Inferred

= FALSE
TRUE
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Developmental Milestones

Getting a more complete picture

1. Add groupings
2. Add ordering

3. No status change

unless specified
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Milestone

Development Milestone Progression Over Time (Gross Motor)
Patient A

Ability to walk plus 1
Ability to walk 4

Ability to stand alone -
Ability to pull to stand
Ability to stand 1

Ability to crawl

Ability to sit unsupported -

Ability to roll —_——— “

Ability to control head posture - 4

Patient B

Ability to walk plus 1
Ability to walk 1

Ability to stand alone

Ability to pull to stand - .

Ability to stand 1

Ability to crawl

Ability to sit unsupported -
Ability to roll 4 4

Ability to control head posture - L

0 1 2 3 = 5 6

Age (Years)

Status
Able

—— Unable

Inferred

= FALSE
TRUE
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Developmental Milestones

Getting a more complete picture

Development Milestone Progression Over Time (Gross Motor) Development Milestone Progression Over Time (Gross Motor)

Patient A Patient A
Ability to skip Ability to walk plus q
Ability to jump - o |
Ability to run- Ability to walk
Ability to walk Ability to stand alone -
Ability to stand alone § Ability to pull to stand <
Ability to sit unsupported - s . ]
Ability to roll (front-to-back) - Abl_“_ty o stand
Ability to roll (bicbkl-lo-from‘)‘- Ability to crawl 1 Status
ility to roll — Ability to sit unsupported - —
Abilty mﬂ t‘z itrf:a Ability to roll { —_— Able
@ Ability to control head posture 1 — Status L Ability to control head posture 7 A — —+ Unable
o ]
3 Patient B Able 2 Patient B
= Ability to skip | == Unable = Ability to walk plus 1 Inferred
Ability to jump - . 1 —_
Ability to run - - Ability to walk FALSE
Ability to walk Ability to stand alone - TRUE
Ability to stand alone q Ability to pull to stand q >
Ability to sit unsupported o |
Ability to roll (front-to-back) - Ab'_“:ty fo stand
Ability to roll (back-to-front)q Ability to crawl -
Ability to roll Ability to sit unsupported
Ability to pull to stand 4 . |
Ability to crawl - Abilty to roll
Ability to control head posture q Ability to control head posture
1 2 4 1 2 4
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Age (Years)

Age (Years)

Proprietary and Confidential Property of UCB

19



Developmental Milestones

How many patients achieved each milestone?

Number of Participants Achieving Milestones at Any Point During Lifetime
Expressive Communication

Number of Participants
(9,) suediaued jo afejuaslad

Vocalise Babble Use At Least Use Short Use Verbal ! Use

One Word Phrase Communication Non-Verbal
i Communication
[ nopata [l unavie [ Avle

Note: To be categorised as either Able or Unable, a patient must have some data for that milestone
Note: Non-verbal communication is considered separate from ordering

V.Ph Inspired by patients.
h 4 Driven by science.

Proprietary and Confidential Property of UCB

20



Developmental Milestones

What age are milestones achieved?

Age at Initial Achievement of Milestone
Expressive Communication

Ability to walk plus — }~

Ability to walk Lt N k

Ability to stand alone 1 .}*’
'L

Ability to pull to stand -~

Ability to stand ey b

Milestone

Ability to crawl

Ability to sit unsupported '—'.'—.L Al

Ability to roll ML s L

Ability to control head posture .'4:‘—;0 . S e ebe

0 1 2 3 B 5
Age (years)

Typical age for a healthy child
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What do we learn?

- Early milestones have
two groups: delay or no
delay

- Later milestone
achieved earlier: are
patients achieving later
milestones those
without delay early on?

Proprietary and Confidential Property of UCB
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Developmental Milestones

What age are milestones achieved?

Milestones Achieved Over Time
Gross Motor

Early Symptom Onset (<6 Months)

I E——
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I —
E —
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I —
—
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= |1
e
¥
+
e
-
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- -
e
Lz
0 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20
Age (years)
Ability to control head posture B8 Ability to sit unsupported Bl Ability to stand Bl Ability to stand alone HE Ability to walk plus
Ability to roll Bl Ability to crawl EE Ability to pull to stand B Ability to walk

+ Diagnosis * LastRecord <+ Mortality Symptom Onset
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What do we learn?

- Patients achieving
more difficult
milestones have less
delay early on

- Late onset patients
less affected by
developmental delay
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Developmental Milestones

What did we learn?

« Which milestones we can target to make a difference

* In most cases! But we could clearly see where we weren't sure

» Patients who achieve later milestones mostly achieve them at a normal age

 Patients with late symptom onset achieve more milestones (at an earlier age)

L& RE
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Patient

Feeding Tube and Ventilator Usage

How many patients use a feeding tube?

83%

Feeding Tube Type Over Time (by Patient)

- L
I —
e —— |
%
L] ———— X
.
|
g
—
u
x
0 1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 219 22 23 24
Age (Years)
X Mortalit . No Feeding Tube Required == Gastrostomy-Jejunostomy == Nasogastric
y Feeding Tube Type 9 a Vol Y 9
== Gastrostomy == Nasoduodenal Unknown

81% records > 10 days duration
/2% records > 45 days duration

Low rate of recovery

V et Inspired by p_atients.
A4 Driven by science.

How many patients use a ventilator?

38%

Ventilator Usage Over Time (by Patient)

Patient

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Age (Years)

Status No Ventilator Required == Dependent on Ventilator * Mortality

17% records > 10 days duration
0% records > 45 days duration
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Feeding Tube Usage
How many patients use a feeding tube?

Feeding Tube Type Over Time (by Patient)

| I

_=
|——
I ———

Define recovery =
—— at least one year without

% needing another feeding
—_— tube following removal

p— of previous tube
=

Patient

99 recovery rate

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Age (Years)

X Mortality No Feeding Tube Required == Gastrostomy-Jejunostomy Nasogastric

Feeding Tube Type
= Gastrostomy == Nasoduodenal Unknown
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Feeding Tube Usage

What age do patients become permanently dependent on a feeding tube?

Probability

V et Inspired by p_atients.
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1.0

0.91

Kaplan Meier Probability of Permanent Dependency on a Feeding Tube by Age

IJ

6 8 10 12 14 16 18
Age (Years)

Note: Only dependencies without recovery were included in this plot
This is the complement of the Kaplan Meier plot ie 1 - prob(sruvival) where survival is no permanant dependency on a feeding tube
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Feeding Tube and Ventilator Usage
What type of feeding tube do patients use?

Number of Participants Dependent of Feeding Tube by Age Percentage of Participants Dependent of Feeding Tube by Age

50

40 - .

Tube Type

No Feeding Tube Required
. Gastrostomy
. Gastrostomy-Jejunostomy
. Nasoduodenal

Nasogastric

Unknown

Number of Particants
Percentage of Particants

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Age (Years) Age (Years)

Gastrostomy is most common type of tube
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Feeding Tube and Ventilator Usage

What did we learn?

- Feeding tube usage is common and terminal, preventing it would have big impact

on patients lives

- 70% chance of being permanently dependent on a feeding tube by 2 years
- Most common type of feeding tube is gastrostomy

- Ventilator usage is typically short term, reducing it would be less impactful
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Why use visualisations?

Without visualisations:

Using visualisations:

Little known about disease
Limited, messy and sparse data

— Difficult to get information from
the data
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. Getac

. Better ¢

. We can
messy data to better understand
the disease

Can ma

make use of limited and

earer direction of how we
Ke an iImpact

esign studies
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Visualisations turn limited, sparse, messy data into
useful insights - helping us understand a disease

where data are difficult to obtain.
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Thank you
Any questions?
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