Safety of GH Iin Paediatrics: The GeNeSIS Prospective Observational Study C:eNeSi

Experience Between 1999 and 2015 (NCT01088412) Noc e oo

Blum WF1, Child CJ?*, Chrousos G3, Cummings E#, Deal C> Hasegawa T°, Holterhus P-M’, Jia N8, Lawrence S?, Linglart A%, Loche S, Maghnie M1,

Perez Sanchez J13, Polak M4, Predieri B>, Richter-Unruh Al®, Rosenfeld R/, Tajima T8, Yeste D*°, Yorifuji T4°

lUniversity of Giessen, Giessen, Germany; Eli Lilly and Company, Windlesham, Surrey, UK; 3University of Athens School of Medicine, Athens, Greece; “Dalhousie University/IWK Health Centre, Halifax,
Nova Scotia; °*University of Montreal and CHU Ste-Justine, Montreal, Quebec, Canada; °Keio University School of Medicine, Shinjuku-ku, Tokyo, Japan; ‘Christian-Albrechts-University Kiel & University
Hospital Schleswig-Holstein, Kiel, Germany; 8Eli Lilly and Company, Indianapolis, Indiana, USA; °Children's Hospital of Eastern Ontario, Ottawa, Ontario, Canada; 1°Hopital Bicétre Paris Sud, Paris, France;
10spedale Pediatrico Microcitemico, AOB Cagliari, Cagliari, Italy; ?Istituto Giannina Gaslini, University of Genova, Genova, Italy; 13Hopital Universitaire Necker Enfants Malades and Université Paris
Descartes, Centre des maladies endocrines rares de la croissance, Paris, France; **Corporacié Sanitaria Parc Tauli, Sabadell, Spain; *>University of Modena and Reggio Emilia, Modena, Italy; °University of
Minster, Minster, Germany; 1’Oregon Health and Science University, Portland, Oregon, USA; 8Jichi Children’s Medical Center Tochigi, Shimotsuke-shi, Tochigi, Japan; PHospital Vall d’Hebron,
Universidad Auténoma de Barcelona, Barcelona, Spain; “°°Osaka City General Hospital, Miyakojima-ku, Osaka, Japan. *Presenting Author: Employed by and stockholder of Eli Lilly and Company

BACKGROUND AND AIMS RESULTS continued: Type 2 diabetes

Background <+ The SIR (95% CI) for type 2 diabetes for all diagnostic groups was 3.8 (2.2—6.0); the majority of affected

+ The safety profile of recombinant GH remains good after nearly 30 years (1, 2, 3). patients had risk factors for diabetes (Table 3).

+ A general concern regarding the potential influence of GH treatment on neoplasia remains, despite: Table 3: Type 2 diabetes and associated standardised incidence ratio overall and by diagnosis group
< Nno Iincreased risk in GH-treated children without cancer history (2, 4, 5, 6) Observed | Expected

. . . . . . i ist 0 i i i
= no evidence for increased risk of recurrence, but some evidence for increased risk of second neoplasms| ||P'2gnosis N A cmmes | cesme | DR GERE] URGErhing clRgReses cud s REere
In childhood cancer survivors (5,7,8). Al 21448|107101| 18 4.8 3.8 (2.2-6.0) Not applicable

<+ GH Is a glucose counter-regulatory hormone that may contribute to insulin resistance (9). GHD 13507 | 68526 12 3.1 3.9 (2.0-6.9) Not applicable
« Increased type 2 diabetes incidence in GH-treated patients seen in KIGS (10) and GeNeSIS (11). IGHD 10585 | 49123 2.19 1.8 (0.5-4.7) Obesity [1 patient]

+ Recently French SAGhE findings (in patients with isolated idiopathic GHD, ISS, SGA) indicated increased Leukaemia/irradiation [3], ICT/obesity [2],

. . . . . . OGHD 2874 | 19211 0.9 9.4 (4.0-18.4) SO . |

mortality and risk of haemorrhagic stroke in adults treated with GH as children (12, 13). pre-existing insulin resistance [1]; PWS [1]
| TS 1815 | 10423 0.5 6.5 (1.3-18.9) TS [3]

Alms SGA 1111 | 5689 0.3 7.9 (1.0-28.5) Russell-Silver syndrome [2]

+ To evaluate incidence of key safety outcomes in GH-treated patients who participated in the Genetics and Other 1488 | 7491 1 0.3 3.0 (0.1-16.7) -
Neuroendocrinology of Short Stature International Study (GeNeSIS) between 1999-2015. 1 Diagnostic groups with no incident cases (ISS, SHOX-D, CRI, UNK) are not listed in the table but are included in the overall SIR.

. - - - - - [Abbreviations: Cl = Confidence interval; CRI = chronic renal insufficiency; GHD = growth hormone deficiency; ICT = intracranial tumour; IGHD =

* GeNesIS was a_multlnatlonal, prospectlve ol?servatlonal research_ prpgram t_hat assessed clinical idiopathic GHD; ISS = idiopathic short stature; OGHD = organic GHD; PWS = Prader-Willi syndrome; PY = person-years of follow-up; SGA = born small
outcomes of patients treated with GH according to standard paediatric practice. for gestational age; SHOX-D = SHOX deficiency; SIR = standardised incidence ratio; TS = Turner syndrome; UNK = unknown]

PATIENTS AND METHODS RESULTS continued: Mortality and Stroke

Patients « There were 42 deaths in patients with follow-up, giving an overall SMR (95% CI) of 0.6 (0.4—0.8); the only

Figure 1: Study enrolment summary and diagnostic groups diagnostic group with increased mortality risk was those with organic GHD due to malignancy (Table 4).

Table 4: Deaths and associated standardised mortality ratio overall and by selected diagnosis groups

=, /Turner syndrome: 1791 (8.5%)

_SHOX deficiency: 564 (2.6%) Diagnosis N PY | Observed deaths? | Expected deaths | SMR (95% CI)?

Cou?wct)ries (133I_:|gg§f(ig;eg(%’i /fg;l I(:;c.)éc%estatlonal age All 21106 01582 A2b 69 4 06 (0.4—0.8)

897 sites -Idiopa'th.ic: 10450 GH deficiency (GHD) 13301 | 57946 28 47.3 0.6 (0.4-0.9)

. - Organic: 2831 P ~other: 1169 (5.5%) Idiopathic GHD 10423 | 42906 3 34.4 0.1 (0.0-0.3)

(2222 38112,26::2222 \j Unknown: 335 (1.6%) Organic GHD (OGHD) 2830 | 14855 24 12.9 1.9 (1.2-2.8)

21,178 In safety analyses) “Includes genetic anomalies, clinical syndromes OGHD - neoplasm 893 | 4258 16 4.3 3.7 (2.1-6.0)

~93.000 person-years st G OGHD - benign neoplasm 285 1445 2 1.6 1.2 (0.2-4.5)

+ 60% of patients were male. OGHD — malignant neoplasm | 530 2504 14¢ 2.4 5.9 (3.2-9.9)

+ Mean + SD age at study was 10.5 + 3.8 years; age at first GH dose was 9.6 + 3.9 . OGHD - non-neoplastic 1937 | 10597 8 8.5 0.9 (0.4-1.9)

< Initial GH dose was 0.27 + 0.10 mg/kg/wk; duration of follow-up was 4.4 + 3.2 . Idiopathic short stature 2663 | 10488 1 6.6 0.2 (0.0-0.8)

Statistics Small for gestational age 1222 | 5340 2 3.9 0.5 (0.1-1.8)
<+ Standardised mortality (SMR) or incidence (SIR) ratios were calculated using expected cases from [Abbreviations: CI = Confidence interval; PY = person-years; SMR = standardised mortality ratio - -

general population registries for mortality (14, 15), primary cancer (16, 17) and diabetes (18). o ooseTver ?ne;‘;gse;°{np§;'fgt§aﬁﬂ;ag‘g;”3;@132;%‘;3;osgmf’ueg'ff;ﬁ{;;““’“'C renal insufficiency or other diagnosis, none with significant SMRs
+ Person-years (PY) of follow-up were calculated from first to last contacts (later of event onset, last study * Deaths in patients with history of malignant neoplasm included 9 recurrences and 2 second neoplasms,

Vvisit or summary date).

+ Exact 2-sided 95% confidence intervals (CI) assumed a Poisson distribution of observed cases. < Patients with haemorrhagic strokes or stokes of unknown type had significant risk factors (Table 5).

Table 5: Cases of and crude incidence of stroke in GH-treated patients

RESULTS: Neoplasia Crude - |
_ _ _ _ _ _ Cases (%?) ncid . Underlying diagnoses and risk factors
Primary Cancers in patients without previous cancer history nciaence
Stroke (all®) 16 (0.1%) 0.17 Not applicable
Table 1: Primary cancer cases and associated standardised incidence ratio in GH-treated patients | Chronic renal insufficiency/post renal transplant;
Haemorrhagic 3 (0.0%) 0.03 . . . o
optic glioma/multiple cerebrovascular disorders; glioma/surgery
. Observed | Expected . . . T .
Country N PY SIR (95% CI) Tumor types Unknown type/ Craniopharyngioma/surgery; medulloblastoma/irradiation/surgery;,
cases cases . 4 3 (0.0%) 0.03 . . " .
Potential case idiopathic GH deficiency/event term may relate to epilepsy
nAa’ 1 Percentage of affected patients out of 21,178 at risk 2 Per 1000 person-years 3 Includes 10 ischaemic cases
Canada 710 | 3671 3 1.05 2.87 (0.59-8.38) SCIIIEITERIE, (O QUi 4 Cases reported as “cerebral attack”, “cerebral subcortical lesion”, and “cerebral attacks generalised”.

Neuroendocrine tumour

France | 1544 | 7876 3 2.16 1.39 (0.29-4.07) | Lymphoma, gonadoblastoma, rectal cancer DISCUSSION

Germany | 2580 | 14825 5 4.03 1.24 (0.40-2.89) 4 lymphoma, 1 malignant schwannoma « There was no increased risk for all-cause primary cancers in GH-treated patients compared to general
1
2

Japan 2230 | 7302 0.99 1.01 (0.03-5.63) Germinoma population cancer registries, similar to findings from other studies (4, 5).
<« The rate of ICT second neoplasms in GeNeSIS was low; aligning with recent data from the Childhood

— gt | ZeRed St U (0L et Gl ey, mElignent Reed Cancer Survivor Study showing no increased risk for such tumours in GH-treated patients (19).
Overall 20146 88749 14 19.62 | 0.71 (0.39-1.20) N/A +Many studies showed no increased risk for ICT recurrences in GH-treated vs non-treated patients (20).
[Abbreviations: Cl = Confidence interval; N/A = not applicable; PY = person-years; SIR = standardised incidence ratio] "he GeNeSIS Craniopharyngioma recurrence rate is lower than published rates of 17—36% (21)_
1 ies with no incid listed in the table b included in th I SIR. _ . . . . . .
countries wifh no incident cases are not isted in the table but are included in the overall SIR ype 2 diabetes incidence was increased in GH-treated patients, but most had reported risk factors.

cancer, aligning with published data from other SAGhE countries (22)

Table 2: Recurrences and second neoplasms in GH-treated patients . . . . . . .
« Similarly, no cases of haemorragic stroke were observed in patients without significant stroke risk factors.
Patients Crude incidence [per + Limitations associated with the GeNeSIS data include data collection was during GH treatment only, the
Neoplasm N PY Cases . 5 _ . : : .
affected (%) 1000 PY, (95% CI)] follow-up per patient was relatively short and low numbers of event cases may hinder interpretation.
All second neoplasms (SN) in childhood
All intracranial SN in CCS 622 | 2901 9 8 (1.3) 3.1 (1.6-6.0) +»No new safety signals were observed in GeNeSIS in GH-treated patients.
All recurrences 1087 5151 85 74 (6.8) 16.5 (13.3-20.4) «+ Compared to general population registries, GH-treated patients in GeNeSIS had:
All intracranial tumour recurrences 823 | 3964 77 67 (8.1) 19.4 (15.5-24.3) 2+ no increased risk for all-cause primary cancers
Craniopharyngioma recurrences 271 | 1406 42 37 (13.7) 29.9 (22.1-40.4) +increased risk for type 2 diabetes, but the majority had diabetes risk factors
Hiecllipel o ELEenses 218 | 1054 O 6 (2.8) 8.5 (4.4-16.4) 2+ no increased risk of early mortality, except in patients with previous malignancy.

[Abbreviations: Cl = Confidence interval;, PY = person-years

« Safety findings from the French SAGhE cohort were not observed in GeNeSIS,

< Of the 31 patients with second neoplasm cases, 24 had history of intracranial tumour (ICT); of the 34
reported second neoplasms, 9 were ICTs

<« The most common second neoplasms were meningiomas (4 cases) and osteochondromas (4 cases).

<« Per GH product labelling, glucose monitoring in GH-treated patients with diabetes risk factors Is
recommended, and patients with ICT/cancer history should be monitored for recurrences and
second neoplasms.
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