
Growth hormone cotreatment for poor 

responders undergoing in vitro fertilization 

cycles: a systematic review and meta-analysis 

Dr. Maryam Alsadat Razavi 

Infertility Fellow 
 

Imam Hospital 
Tehran University of Medical Sciences 

 مرکز تحقیقات بهداشت باروری ولی عصر





G.H. in reproductive medicine  

(All off-label)  

– polycystic ovary syndrome 

 

– Poor ovarian response 

 

– advanced reproductive age 

 

– poor oocyte or embryo quality 

 



Mechanism of action 
– Synthesis of insulin-like growth factor 1 (IGF-1), which binds to  

                      its own receptor  

                      insulin receptor 

 

–  In humans exerts distinct effects on  

                       early folliculogenesis  

                       oocyte maturation  

                       embryogenesis 

 



Materials and methods 

– Design: Systematic Rev according to PRISMA 

 

– Studies published from 1985 to 2019 (Medline, Cochrane,….) 

 

– Inclusion criteria: RCT, IVF with medication, poor responders 

 

– Regardless of: definition of poor, GH addition protocol, type of gonadotropin 

 

– Outcomes: LBR (>24 wk), CPR, OPR, abortion, oocyte n, viable embryo n 

  



Results 

– The 12 RCTs included 

–  1,139 patients  

– classified as poor responders according to different criteria 

– 586 women that received GH in the previous cycle or during ovarian stimulation 

– 553 women in comparison group 

– Ten studies showed a significantly higher Clinical PR in the intervention group 

– Four studies reported no significant different CPR /embryo transfer 

– Significant higher total number of oocytes retrieved and MII oocytes in the GH group 

– The GH group had more embryos available to transfer 

– No difference was found in Miscarriage R or Ongoing PR 

 

 

















Discussion 

– The present meta-analysis evaluated 1,139 patients, which represents a 

significant increase compared with the latest previous meta-analysis following 

the PRISMA criteria (hum reprod update 2009) (^ CPR and LBR) 

– GH may increase clinical pregnancy rates (n= 1139; 12 studies), but with no 

effect on live birth rates (n= 605; 5 studies). Thus, it seems premature to 

recommend the use of GH as a valid option for poor responders. 

– substantially higher cost of treatments including GH administration 

–   

 



Heterogeneity: 

– definition of poor ovarian response 

– GH cotreatment regimen 

– protocol used for ovarian stimulation  

– protocol used for luteal phase support 



Mechanism of action 

– GH produced more oocytes and embryos. Thus, GH might improve 
follicular FSH responsiveness. 

– Some studies included in this meta-analysis reported lower gonadotropin 
doses. 

– GH receptors on granulosa, theca, and luteal cells, thus promoting 
steroidogenesis 

and gametogenesis. 

– increases the number of functional mitochondria in oocytes of older 
patients, which may play an important role in female fertility and ART 

 

 

 



Future RCTs should take into account 

not only the ovarian response and IVF outcomes, but also 

  

–  safety profile for mothers 

 

– neonatal outcomes 

 

– risk of birth defects with the use of GH cotreatment 

 

– proper cost-effectiveness analysis   [  4,652.5 USD    #    2,272 USD    (P<.001)  ] 



An example for safety profile 

Administration of supraphysiologic 

levels of GH might induce transient 

DNA damage and mitogenic 

impairment in human lymphocytes 



CONCLUSION 

 GH supplementation in poor ovarian responders undergoing IVF cycles might 

improve clinical pregnancy rates without affecting the live birth rate, miscarriage 

rate, and ongoing pregnancy rate. 

 

 It is still premature to recommended GH cotreatment for poor responders. 

 

 detailed cost-effectiveness analysis is urged.  

 

 Evaluation of birth defects should be taken into account in future studies. 



Thank’s for your attention 
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G.H. in reproductive medicine 

– polycystic ovary syndrome 

 

– Poor ovarian response 

 

– advanced reproductive age 

 

– poor oocyte or embryo quality 

 



G.H. is FDA approved for 

– short bowel syndrome 

 

–  growth hormone deficiency  

 

– musclewasting disease associated with HIV/AIDS 



Administration of G.H. for IVF 

– Daily injection of 4 IU (1- 12 IU/day) from day 21 of 

previous cycle until the day of hCG injection 

– Har pen: 5 mg. 

             Azad: 145000 toman 

          Bimeh: 25000 toman (8 adad dar har noskheh) 



Key Performance Indicator 

– GH may increase clinical pregnancy rates (n= 1139; 12 studies), but with no 

effect on live birth rates (n= 605; 5 studies). Thus, it seems premature to 

recommend the use of GH as a valid option for poor responders. 

– CPR: more accurate    

– LBR: better KPI, more clinically relevant 

 



Debate 

although CPR seemed to be higher in the intervention group, per embryo transfer 

did not detect any difference 

               the embryos in the GH group had greater implantation potential  

                the CPR reflects the higher number of embryos available to transfer 

 



high heterogeneity  

underpowered subgroup analysis 

Disability to  identify a standard 

and efficient GH supplementation 

protocol, even though GH seemed 

to affect CPR 


