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Agenda

REOS

Background
 NordiNet” 10S and ANSWER Program overview

e Adult Growth Hormone Deficiency (AGHD) and
Cardiovascular (CV) Risk

Handling missing data for our analyses

* How to analyse CV risk?

* How to build a comparator group?

* How to evaluate possible selection bias?

* How to evaluate possible information bias?

Conclusion



NordiNet® 10S and ANSWER Program overview

Non-interventional, multicentre studies evaluating long-term effectiveness and safety of

Norditropin® (somatropin)* as prescribed by treating physicians in a real-life clinical setting?

NordiNet® 10S (NCT00960128) ANSWER Program (NCT01009905)
* In 23 European countries (469 clinics) * In the USA (207 clinics)
e Paediatric and adult patients e Paediatric and adult patients
* 2524 adults? * 966 adults?

A 4

*Novo Nordisk A/S, Denmark

Effectiveness analysis set included patients who were GH-naive at baseline and who received their first GH dose at age 220 years, for whom valid 1. Hoéybye et al. Clin Epidemiol 2013;5:119-27;

body mass index, age and dosing information was available at baseline 2. Weber et al. Growth Horm IGF Res 2020;50:71-82
AGHD, adult growth hormone deficiency; 10S, International Outcome Study
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NordiNet” 10S and ANSWER Program Design

-mmmmml-

patents k—hk—A——a A A A—d

Patient 2 A—A A A A

Patient 3 A A A A ‘ _______ >
Patient 4 A A —4A A Data collected through routine clinical appointments E

paents A—a& T . T

Patient ... ‘ “““ “ A i f H

Average Duration: 4.63 years for Effectiveness Set

A Baseline: GH treatment start, Demographics, Baseline Measures, Medical History, Concomitant Medication, etc.
A Follow-up: GH treatment update, Follow-up measures, Adverse Events, Concomitant Medication, etc.

A Last visit: GH treatment update, Follow-up measures, Adverse Events, Concomitant Medication,
Discontinuation Reason if not lost to follow-up, etc.
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AGHD and CV disease

Evidence suggests that adults with GHD exhibit metabolic syndrome and are at risk for type 2 diabetes

Characteristics of AGHD Relationship between AGHD, and CV and

Alterations in body composition metabolic disorders

_ ] Visceral
Decreased capacity for exercise — obesity
Impaired quality of life AGHD Instlin CV disease
. i — , = Dyslipidaemia =
Unfavourable risk factor profile for CV resistance N
disease, and diabetes
* Typical metabolic syndrome features > Type 2 diabetes
and risk for type 2 diabetes
> Low-grade chronic
inflammation
» Coagulation disorders
AGHD, adult growth hormone deficiency; CV, cardiovascular; GHD, growth hormone deficiency Diez et al. Int J Mol Sci 2018;19:893;

Giovannini et al. Endocrine J 2015,62:1037—48
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GH replacement therapy is the standard of care in
treating AGHD

* Long-term GH replacement therapy offers improvements in:

v'Body composition: reduced fat mass, increased lean mass and muscle strength
v'Bone mineral density

v'Health-related quality of life

v'CV risk markers: increased HLD-C, reductions in LDL-C, C-reactive protein, diastolic blood pressure and carotid
intima-media thickness

v'CV disease: reduced rate of myocardial infarction

Concerns remain about effects on glucose metabolism and insulin sensitivity, i.e. metabolic syndrome features
and type 2 diabetes risk factors

Study objective: to evaluate CV disease risk in patients with AGHD who received GH replacement therapy for

up to 10 years as part of the NordiNet® 10S and ANSWER Program

AGHD, adult growth hormone deficiency; CV, cardiovascular; GH, growth hormone; HDL-C, high-density lipoprotein cholesterol; Diez et al. Int J Mol Sci 2018;19:893;
10S, International Outcome Study; LDL-C, low-density lipoprotein cholesterol Weber et al. Growth Horm IGF Res 2020;50:71-82
WWW.QUALIANCE.DK 8



How to analyse Cardiovascular Risk?
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Analyze occurence
of CV events?

AE under-reporting
and too short
follow-up periods in
our studies does
not make this
approach viable...

Use a
CV Risk Score?

CV Risk scores*
ususally use Race
and/or require full
availability of
different risk
factors...

Race not collected
and high rate of
missing data for
smoking status in
our data...

Find a feasible
CV Risk Score?

Brunner et al.
(2019, The Lancet)
published a CV risk
score based on non-
HDL cholesterol and
an aggregated risk
factor index...

But no obvious
comparator to start
with...

*: ASCVD Risk Estimator: 2013 ACC/AHA Guideline on the Assessment of Cardiovascular Risk, Goff et al. (2014)
Comparisons of established risk prediction models for cardiovascular disease: systematic review, Siontis et al. (2012)



Individual risk of fatal or non-fatal cardiovascular
disease by Age of 75 years — The “Brunner Score”

The hypothetically achievable

o
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Non-HDL

5 levels

cardiovascular disease by the e lEaLly elseesie [0 s .
£ 75 vears age of 75 years after 50% Women
Risk Factor R reduction of non-HDL
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Brunner FJ etal. Application of non-HDL cholesterol for population-based cardiovascular risk stratification: results from the Multinational Cardiovascular Risk Consortium Lancet 394:2173-83.
-X / Supplement Table S12, page 38: Long-term CVD risk prediction and the benefit of lipid reduction
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https://doi.org/10.1016/S0140-6736(19)32519-X
https://doi.org/10.1016/S0140-6736(19)32519-X
https://doi.org/10.1016/S0140-6736(19)32519-X
https://doi.org/10.1016/S0140-6736(19)32519-X
https://doi.org/10.1016/S0140-6736(19)32519-X

Brunner risk score (%) - safety population, naive patients only

Cross-Sectional (A) and Longitudinal (B) data by Gender

A 30 |

25 1

20 1

Brunner score (%)

10 1

5

0+

Number of patients:
Female
Male

15 1

B Females M Males

0

131
170

1

137
173
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2 3 4 5 6
Fallow-up year
118 78 76
147 107 99 83 68

i
] 68 58
i
|
i
1

Follow-up
Time: 4.63y

7

46
64

vy

Absolute change from baseline in Brunner score (% points)

8 9 10 -14

Number of patients:
Female
Male

34 31 30
57 43 35

T ® Females M Males

______ ]['__ i"hh gl f

1 2 3 4 5 6 7 8 9 10
Follow-up year

131 58 53 30 26 25 20 15 8 9 8
170 65 62 45 38 32 26 30 21 1" 7

x Average X \ Q: Are patients with 7+ years of exposure too specific

and are they still representative of our AGHD population?
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How to build a comparator group of Untreated AGHD patients?

Build a
Propensity Score Use of an external Solely use change comparator group
Matching database? from baseline? from our own
study population?

No database of
* Notviable as all our untreated AGHD

patients are patients was Possible using our
treated... available... GH-naive/untreated

Comparison with patients at baseline

general population who are also

is not defendable as AGHD...

AGHD patients have

an increased CV

risk...

WWW.QUALIANCE.DK 12



1:2 (control group:patients) Ratio "Greedy” Random Matching

Patients Naive Patients a baseline
at Year2 matched on Age and Gender
4&1 4%.8 39.8 43.2

T rrr
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m\al Set of Matched patients for Yeam




Build a Comparator Group of Untreated AGHD patients...

GH treated GH treated GH treated GH treated GH treated GH treated GH treated GH treated GH treated GH treated
for year 1 for year 2 for year 3 for year 4 for year 5 for year 6 for year 7 for year 8 for year 9 for year 10
YeJa rs of trealtment
O 1 2 3 4 S 6 i 8 9 10
Matched Matched Matched Matched Matched Matched Matched Matched Matched Matched

controls for controls for controls for controls for controls for controls for controls for controls for controls for controls for
c year 1 year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9 year 10
o
£ VA NN 2\
s
€
()]
£
=)
©
(J
(-

Datapoints from untreated patients (with
calculable Brunner score) at entry to either = = =
NordiNet® 10S or ANSWER Program before X - - —
Datapoints from GH treated Baseline Datapoints from Age Statistical
initiating GH replacement therapy AGHD Patients after and sex matched controls for comparison of
WWW.QUALIANCE.DK treatment each year (1:2 ratio) Brunner score 14




Brunner Risk Score

GH-treated vs. Matched control groups

Table 3 Brunner risk score.

GH-treated patients with baseline and

GH-treated patients Matched control group® follow-up data
Relative change
Years of Brummner risk Brumner risk Brumner risk Brunner risk from baseline, Relative change from
treatment n sCare, mean % sCOre, 5.0. % i] sCOre, mean % sCore, 5.0, % n mean % baseline, 5.0 %
xzo 0 3m 16.04 B.02 - - = - - -
m 1 _TI_'D 14-§-ﬁ- EE 25;3 Hﬁ'ﬂ ]E 123 =1.286 21.34
>< | 2° 265 14.51 6.90 285 16.15 8.07 | 115 -3.54 23.24
@ 3 185 14.59 B.90 253 16.71 B.1B 75 =411 2527
4 175 14.66 7.52 251 16.60 835 B4 =558 2718
XZO 5 146 13.95 7.30 224 16.39 7.30 57 =6.09 25.20
m B 126 13.78 B.61 193 16.19 757 46 =12.40 26.07
>< L 7° 110 13.53 B6.13 178 16.81 B.18 | 45 =14.40 27.65
@ B a1 13.97 7.24 153 16.61 B.37 29 =19.10 21.3
9 74 13.40 B.48 132 16.51 872 20 =15.00 19.14
10 65 12.69 B.30 109 16.27 7.69 15 =477 31.74

The risk of having CV disease by age 75 years was caloulated using the Multinational OV Risk Consortium model, as described by Brunner et al {14} A
lowrer numberfscore indicates lower risk of OV disease.
“Age- and sex-matched untreated patients at study enrclment of MordiMNet™ [0S or the AMSWER Program before initisting GH treatment

“Statistical comparison was only performed between treated and matched untreated patients at Year 2 and Year 7.
CW, cardiowascular; GH, growth hormone; 105, International Outcome Study; n, number of participants.

e Sensitivity Analysis: To assess the possible impact of the random matching algorithm on the

results, the matching was repated 20 times for years 2 and 7 and consistency of results evaluated

WWW.QUALIANCE.DK
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Comparison of GH-treated vs. Matched control groups

WWW.QUALIANCE.DK

Table 2 Patient characteristics of patients included in statistical comparison of GH-treated and matched control patients at

Year 2 and Year 7.

Year 2 Year 7
GH treated Matched control group® GH treated Matched control group®
Mumber of patients, n 265 285 110 178
Eemale, n (%) 118 {44.5) 126 (44.2) 46 (41.8) 72 (40.5)
Mean age, years (s.0.) 49.5({13.7) 47.6(13.8) 52.9(12.9) 51.7 (12.3)
Mean GH dose, mg/day (s.n.) 0.32(0.22) {n =258) - 036 (0.17)(n =104) -

Mean IGF-1 5D% 0.45(1.33){p =260) =1.25(146)(r =274) 042(1.14)(n =109) -=1.05{(1.40)(n =172}
Mean BMI, kg/m? (s.0.) 292(6.4)(n =259)  285(59)(n =285 292 (68)(n =107)  29.0(5.6)(n = 178)
Onset of GHD, n (%)

Childhood 12 (4.5) 16(5.6) 7 (6.4) 4(2.3)
Adult 253 (95.5) 269 (94.4) 103 (93.6) 174 (97.8)
Patients with risk factors, m (%)
Obesity 06 (36.2) 88 (30.9) 33 (30.0) 61(34.3)
Missing 6(2.3) 0 (0.0} 3(2.7) 0 {0D.0)
Hypertension 74 (27.9) TT(27.0) 34 (30.9) 55 (30.9)
Missing 8(3.00 4(1.4) 4(3.6) 1{0.6)
Diabetes 33(12.5) 37(13.0) 15(13.86) 24 (13.5)
Missing 6(2.3) 10(3.5) 3(2.7) 9({5.1)
Identified as a daily smoker 16(6.0) 301.1) 7(6.4) 2(1.1)
Missing 71 {26.8) 260 (91.2) 19 (17.3) 162 {91.0)
Mon-HDL cholesterol category, n (%)
<2.6 mmol/L 16(6.0) 18(6.3) 7 (6.4) 10 (5.6)
2.6 to =3.7 mmol/L 02 (34.7) 74(26.0) 49 (44.58) 39 {21.9)
3.7 to >4.8 mmol/L 09 (37.4) 96 (33.7) 35(31.8) 60 (33.7)
4.8 to »5.7 mmol/L 36(13.8) 61(21.4) 15(13.6) 39(21.9)
=5.7 mmol/L 22(8.3) 36(12.8) 4(3.6) 30(16.9)

Patients were identified as hypertensive when their 5BP was =140 mmHg or when their SBP was <140 mmHg with reported concomitant use of an
antihypertensive medication. Patients were considered positive for daily smoking if they were identified as a regular smoker in the lifestyle section of the
study case reports. Patients were identified as having diabetes when their FPG was =126 mg/dL, or their HbAlc was >=47.5 mmaol/mal (6.5%) or when
either FPG or HbA1c was below the defined threshold with reported concomitant use of antidiabetic medications. Patients were identified as obese if
their BMI was =30 kg/m*.

“Age- and sex-matched untreated patients at study enrolment of MordiMet™ 105 or the ANMSWER Program before initiating GH treatment.

BMI, body mass index; FPG, fasting plasma glucose; GH, growth hormone; GHD, growth hormone deficiency; HbAlc, ghycated haemoglobin; HDL,
high-density lipoprotein; IGF-, insulin-like growth factor-I; 105, International Outcome Study; n, number of participants; SBF, systolic blood pressure.

~90% of missing data on
Smoking Status at baseline
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Issue with high rate of missing data at baseline? (1)

Was our baseline worst as a result?

There are only two Risk levels based on following risk factors to define our Risk Factor Index:
* Diabetes, Obesity, Smoking Status and Hypertension

- 0-1 Risk Factor:

2485 LB 2LE 2L

- 2-4 Risk Factors:

WY Ye W'Y Y R-WYY S Yo

Achieving ”0-1” level requires at least 3 data point while ”2-4” requires only 2....

WWW.QUALIANCE.DK
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Issue with high rate of missing data at baseline? (2)

Sensitivity Analyses

Method

Matching algorithm rerun with:
(1) Patients with at least 3 risk markers available
(2) Patients with all 4 risk markers available

Patients Naive Patients a
N matchedon Agea

Final Set of Matched patients for Yearm

#144
"

1
j
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Results

Comparison:

(1) Atyear 2: Significant difference in same direction
At year 7: Significant difference in same direction

(2) At year 2: Close to Significant difference in same direction
At year 7: Significant difference in same direction

The results of the sensitivity analyses showed similar trends of
reduced CV risk in GH-treated patients compared with matched
control groups.

18



Conclusion

Collect the data you love or love the data you get?

...It may not be perfect but with a critical mindset and adequate measures, hurdles can be overcome.

* The we have had between Medical Advisors, Epidemiologists, Data Scientists and KOLs was
instrumental in progressing with confidence on this manuscript.

* Every step of the analyses was challenged and to check if any bias was
introduced along the way.

Limitations:

* The data regarding the
within NordiNet® IOS and the ANSWER Program and, accordingly,

* Results could not be reproduced using due to Race not being collected and the high rate of missing
data in certain risk factors

WWW.QUALIANCE.DK 19
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