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METHODS

INTRODUCTION

Recombinant Growth Hormone (GH) has changed the lives of many patients with Prader-Willi
Syndrome (PWS). GH treatment has beneficial effects on body composition, physical performance,
cognition, psychomotor development, respiratory function and quality of life of patients with PWS
(1,2). Due to the narrow therapeutic range, GH treatment is subject to strict limits. Clinicians
measure serum immunoreactive Insulin-like Growth Factor 1 (‘total IGF-I’) levels to titrate the dose
of GH. However, in patients with PWS, IGF-I levels are often much higher than expected based on
GH dose. As a result, clinicians have to reduce the GH dose, with consequent loss of beneficial
effects. Based on our previous data (3) and the observation that patients with PWS seem to benefit
from relatively high GH doses, we hypothesize that IGF might be less active, or less available, in
PWS. Low IGF bioactivity or bio-availability would imply that high total IGF-I levels might not have
negative side effects in patients with PWS. In that case, GH dose reduction might not be needed.

We measured total IGF-I, bioactive IGF and free ‘bio-available’ IGF in 22 PWS
patients and 112 healthy controls. IGF-I bioavailability (‘free’ IGF-I) was
measured by commercially available ELISA (Ansh Labs, Webster, TX). IGF-
bioactivity was measured by an in-house IGF-I receptor kinase activation
assay (KIRA), a cell-based system in which IGF bioactivity is reflected by
phosphorylation of the IGF receptor. Both IGF-I bioavailability and IGF-
bioactivity were compared with total (immunoreactive) IGF-I values.

RESULTS

Normal IGF-bioactivity and low free IGF-I in patients with Prader-Willi syndrome with high total 
serum IGF-I: immunoreactive IGF-I concentration poorly reflects IGF bio-activity and bio-availability

MELITZA ELIZABETH1*, STEPHANY DONZE1*, KARLIJN PELLIKAAN2, SJOERD VAN DEN BERG3, JAAP VAN

DOORN4,5, ROBIN P. PEETERS2,6, ANITA C.S. HOKKEN-KOELEGA1,7,8#, LAURA C.G. DE GRAAFF2,7#

*These authors share first authorship. # These authors share senior authorship. 1Dutch Growth Research Foundation, Rotterdam, Netherlands. 2Internal Medicine, Subdiv. Endocrinology, Erasmus University Medical 
Center, Rotterdam, Netherlands. 3Laboratory for Clinical Chemistry, department of Endocrinology, Erasmus Medical Center, Rotterdam, Netherlands. 4Clinical Chemistry and Hematology, Laboratory of Endocrinology, 
UMC Utrecht, Utrecht, Netherlands. 5Medical Genetics, Section Metabolic Diseases, UMC Utrecht, Utrecht, Netherlands. 6Academic Center for Thyroid Diseases, Erasmus University Medical , Rotterdam, Netherlands. 

7Academic Center for Growth Disorders, Erasmus University Medical Center, Rotterdam, Netherlands. 8Pediatrics, Subdiv. Endocrinology, Erasmus University Medical Center, Rotterdam, Netherlands.

CONCLUSION: Our results indicate that
total IGF-I is a poor marker of IGF-
bioactivity in PWS patients, as IGF-
bioactivity in PWS patients with high total
IGF-I concentrations was comparable to
IGF-bioactivity in controls. It suggests that
clinicians might not need to lower GH
dose in patients with a high total IGF-I.
Further studies are needed to confirm
our data and find more reliable
parameters for GH dose titration in PWS.

Correlation between IGF-bioactivity and total IGF-I was very low (Fig. 6).
Most importantly, PWS patients with high immunoreactive IGF-I during GH
treatment showed normal IGF-bioactivity.

Preliminary analysis of free IGF-I values showed that free IGF-I correlated
poorly to total IGF-I levels. Moreover, free IGF-I levels in PWS samples were
strikingly lower than in controls (data not shown).

Fig. 3 Effects of too much or too little GH
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Fig. 1 Distribution of bound and free IGF-I in serum Fig. 2 Features of Prader-Willi syndrome
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Fig. 5 Three methods used to measure IGF

Fig. 4 Principle of the bioactive IGF measurement using KIRA

Bioactive IGF

- KIRA Cell based system & ELISA

- 650  μl  of serum

- Labour intensive

- Results available after 4 days 

cell culture + 2 days ELISA

Free IGF-I

- New ELISA

- 100  μl  of serum

- Results available 

after 1 day

Total (immunoreactive) IGF-I

- Chemiluminescent 

immunometric assay IDS-iSYS 

- 300 μl  of serum 

- Fully automated system 

- Results available after 1 day k.pellikaan@erasmusmc.nl
l.degraaff@erasmusmc.nl
praderwilli@erasmusmc.nl

Fig. 6 Bioactive IGF according to IGF-1 SDS 
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