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Biomarkers of GH action in children and adults
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IGF-I1E ALY S RIS HELL V4G (FDA 155)

GHD/short stature in children

Diagnostic biomarker & adults

Clinical relevance +
Sensitivity I~ |
Specificity ++ +
Reliability +4+/4++
Practicality i .4
Simplicity + 4+

Surrogate endpoint
Biological plausibility 4
Existence of supportive epidemiological data 44 4

Predictable dose-response relationships between IGF-1 and drug exposure
Predictable dose-response relationships between IGF-1 and clinical endpoints

Capture of adverse effects +/+ +
Consideration in the drug development process + 4+ +
Consistency of effects on the surrogate marker across various drug dasses | a |

Schilbach K et al., Growth Hormone & IGF Research 40 (2018) 1-8
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3 H G Johannsson et al. Biomarkers of GH action Tz R126-R134
' Endocrine

CONNECTIONS
REVIEW

Growth Hormone Research Society perspective
on biomarkers of GH action in children and
adults

Gudmundur Johannsson', Martin Bidlingmaier?, Beverly M K Biller?, Margaret Boguszewski?,

Felipe F Casanueva®, Philippe Chanson®, Peter E Clayton’, Catherine S Choong?, David Clemmons®,

Mehul Dattani'®, Jan Frystyk'!, Ken Ho'?, Andrew R Hoffman'3, Reiko Horikawa', Anders Juul’s,

John J Kopchick'é, Xiaoping Luo'’, Sebastian Neggers'®, Irene Netchine'®, Daniel S Olsson??, Sally Radovick?!,
Ron Rosenfeld??, Richard J Ross?3, Katharina Schilbach?, Paulo Solberg??, Christian Strasburger?>,

Peter Trainer?®, Kevin C J Yuen?’, Kerstin Wickstrom?® and Jens O L Jorgensen?® on behalf of the Growth
Hormone Research Society

Free download from the journals website
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Table 1 Current clinical endpoints, surrogate endpoints and biomarkers in GH therapy and acromegaly.

Patients and treatments Clinical efficacy endpoints Surrogate endpoints Biochemical biomarker
Paediatric GH treatment
GH deficiency Adult height Change in height SDS/growth IGF-I
velocity
GH deficiency in the transition period Body composition Peak bone mass, DXA Z score, LBM, RIGF-I
and FM
CRI, Noonan syndrome, SHOX, Turner Adult height Change in height SDS/growth IGF-I
syndrome, SGA, SRS, ISS velocity
Prader-Willi syndrome Body composition Neuro-cognition IGF-I
Adult height Muscle tone
Adult GH treatment Body composition Anthropometry, DXA Z score, LBM IGF-I
Quality of life and FM
Questionnaires
Acromegaly treatment Serum IGF-l and GH IGF-I, GH IGF-I
reduction Symptom scores

Symptom relief

Johannsson G et al., Endocr Connect. 2018 Mar;7(3):R126-R134.
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Clinical use of IGF-I assays
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Fig. 2 Individual IGF-I levels (@) in 237 adult panhypopituitary
patients (lines represent the 3rd, 10th, 25th and 97th centile, age-related
limit in normal subjects).

Aimaretti G et al., Clinical Endocrinology (2003) 59, 56-61
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AN IGF-I
5 B T | G- | PR B S5 25 L

56 FH B V925 ) 25 S B = B WUF B LR SR BE 4!

Mean Central Local
concentration, calibrator, | calibrator,
Sample ng/mL Vv, %? Vv, %P

1 85 4.0 16.4
2 20 5.6 19.3
3 210 6.1 10.6
4 356 6.9 5.5
5 179 3.5 11.8
Mean CV, %" 5.2 12.8

42 30 November 2018 COX et al-, Clln Chem 2014



Bidlingmaier - Biomarkers of GH

AR ENMEIGF-IK B — /N kFEg?

Clinical Chemistry 60:3 Proteomics and Protein Markers
541540020141

ﬂﬁﬁﬁ&%ﬁ@:

- ERERBER— N5 1

- AFFEER P 5 E A F

- ﬁ@%%%%KE

- {ﬁ sy = (A B AT EEVE EE e Bk T 22, BRARGE— il &4
HH

- SR BGH SRS e T2

- ZEXARIFE?

KLINIKUM DER UNIVERSITAT MUNCHEN®

43 30 November 2018 Medizinische Klinik und Poliklinik IV
Endocrine Research Laboratory



Bidlingmaier - Biomarkers of GH

I AR f 2

B GHA )
« AR

o T EACHT I

LI SR ERIGF-I IRE

www.Ifb.bio '

T RA KA E

KLINIKUM DER UNIVERSITAT MUNCHEN®

Medizinische Klinik und Poliklinik IV
Endocrine Research Laboratory


http://www.rfb.bio/

Bidlingmaier - Biomarkers of GH

Siemens Immulite IGF-I {7 ‘K8’ [\

Clinical Chemistry 59:8 Laboratory Management
1187-1194 (2013)

Failure of Current Laboratory Protocols to Detect
Lot-to-Lot Reagent Differences:
Findings and Possible Solutions

Alicia Algeciras-Schimnich, David E. Bruns,” James C. Boyd,” Sandra C. Bryant,® Kristin A. La Fortune,?
and Stefan K.G. Grebe™
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29 A FIIGF-IX} R
LA EH 75, Munich Endocrine Laboratory (IDS
ISYS IGF-I assay, October 2014 - March 2017)
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2% X A5 AR

700 samples from healthy adults
measured by 4 IGF-I assays
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60 80 100 O 20 40 &0 80 100 O 20 40 &0 80 100
Age [years] Age [years] Age [years]

Ranke et al., Clin Chem Lab Med 2003
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SRR IGF-IZ%H, ZRAABAFE, SGirTERAR (examples)

2k
study (male/female)

Lofgvist et al. 2001
Brabant et al. 2003
Ranke et al. 2003

468 (468, 0)

427 (0, 427)

Elmlinger et al. 2004 1584 (881, 703)

Ivan et al. 2005 88(?, ?)

Bereket et al. 2006
Massart 2007 693 (?, ?)
Kong et al. 2007 1692 (1692, 0)
Aimaretti et al. 2008 547 (0, 547)
Friedrich et al. 2008 2499 (0, 2499)

807 (807, 0)

Granada et al. 2008
Brugts et al. 2008

405 (0, 405)
426 (0, 426)

51 30 November 2018

SRANIRES

3961 (1469, 2492)

log transformation, multiple linear regression
(best linear model: age, gender and puberty)

polynomial modelling

log transformation, linear regression
local regression analysis

not detailed

square root transformation, least linear
regression

not detailed

LMS

grouped linear regression
linear and quantiles regression

log transformation, means for different age-
groups

linear regression (with bioactivity)

KLINIKUM DER UNIVERSITAT MUNCHEN®
Mediiiai che Klinik und Poliklinik
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EREN IGF-IZ%H, ZRAABAE, ST ERAR (examples)

study

participants
(male/female)

statistical method

Lofgvist et al. 2001
Brabant et al. 2003
Ranke et al. 2003
Elmlinger et al. 2004
Ivan et al. 2005

Bereket et al. 2006
Massart 2007

Kong et al. 2007
Aimaretti et al. 2008
Friedrich et al. 2008

Granada et al. 2008
Brugts et al. 2008
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468 (468, 0)

3961 (1469, 2492)
427 (0, 427)

1584 (881, 703)
88(?, ?)

807 (807, 0)
693 (?, ?)
1692 (1692, 0)
547 (0, 547)
2499 (0, 2499)

405 (0, 405)
426 (0, 426)

log transformation, multiple linear regression
(best linear model: age, gender and puberty)

polynomial modelling

log transformation, linear regression
local regression analysis

not detailed

square root transformation, least linear
regression

not detailed

LMS

grouped linear regression
linear and quantiles regression

log transformation, means for different age-
groups

linear regression (with bioactivity)
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~NIDS iSYS IGF-I {52 Z%E X B2 H O R :

700

600

500

IGF-l {(ng/mL)

200 -

100
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IGF-I in healthy subjects
(method: IDS iSYS)

n=15,014

Age (years)

100

Cohort

Munich, Germany
CALIPER, Canada
CALIPER new, Canada
Aarhus, Denmark
Gothenburg, Sweden
Leipzig, Germany
Athens, Georgia, USA
Graz, Austria

Berlin, Germany
Greifswald, Germany
KORA F4, Germany
KORA Age, Germany
Total

KLINIKUM DER UNIVERSITAT MUNCHEN®

Medizinische Klinik und Poliklinik IV
Endocrine Research Laboratory

146
1360
588
854
319
193
/737
55
2623
4109
2989
1041
15014
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IGF-1 Z(X[[]: AR TR GRERITA FiR!
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IGF-I %X |H]:

&b

e R R Tanner48?

Table 3. Percentiles for IGF-I According to Tanner
Stages Based on the Danish Cohort (n = 854)

IGF-I, ng/mL
Age
Tanner Range,y 25% 25% 50% 75% 97.5%
Males
| 6.1-12.9 813 1325 160.0 187.9 2553
I 8.1-14.8 1062 2124 2769 331.8 4323
10.9-16.0 2449 341.2 240 449.0 511.4
124971 2225 364.5 492.4 577.7
v 13.5-20.0 227.4 308.6 7 412.3 517.8
Females
| 5.8-12.1 859 152.6 187.7 235.3 323.0
9.3-14.1  117.5 190.0 24 323.2 4513
¢ 93151 2583 45355 #m 430.8 5285
11.8-16.6 224.2 339.8 "378.3 4375 5858
V 12.5-19.9 188.2 277.4 339.1 3949 5116

Estimated percentiles (2.5%, 25%), 50%, 75%, and 97.5%) derived by

Harrell-Davis estimate of quantiles are provided.

Bidlingmaier et al., JCEM 2014
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i B H F Tanner % 1 IGF-I-
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I RAR Y SE PR R KA, 10-
16% L2 X Al = 5
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NIDS iSYS IGF-I 57 filZ2% X a 1% O 5 :
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Bidlingmaier et al., JCEM 2014
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Thank you!

Martin Bidlingmaier MD

Head, Endocrine Laboratory
Medizinische Klinik und Poliklinik IV
Klinikum der Universitat Munchen

martin.bidlingmaier@med.uni-muenchen.de

phone: +49 89 440052277
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