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❑ Basics of controlled ovarian
stimulation (COS)

❑ Ovarian hyperstimulation
syndrome (OHSS) 
classification and incidence

❑ Pathophysiology

❑ Towards an OHSS-free clinic

❑ Is it still a problem?



Controlled ovarian
stimulation has

become essential for 
IVF success

Facilitates the 

retrieval of multiple 

oocytes



Elevation of FSH levels over the normal threshold and for a much
longer period of time 

Response predictors: 
- Antral follicle count (AFC)
- Circulating AMH
- Maternal age
- Body mass index (BMI)
- Previous hyperstimulation

experiences



Mid-cycle LH 
surge can trigger 

ovulation too 
soon

Use of agents that 
block the GnRH 

signaling towards the 
pituitary



• LH-like exposure is provided 
mainly thourgh human 
chorionic gonadotrophin 
(hCG).

• hCG is the most frequent 
aetiological factor in the 
development of OHSS:
serious iatrogenic 
complication of ovarian 
stimulation for assisted 
reproductive technologies.

Enlarged ovaries
and increased
number of 
stimulated follicles: 
HYPER 
RESPONSIVENESS
TO OVARIAN
STIMULATION











• Other vasoactive and inflammatory
cytokines involved (Renin Angiotensin 
System, IL-6, IL-8, IL-2, TNF…)



Pathophysiology
still poorly
understood

No 100% reliable
test to predict

hyperstimulation
to COS

No sure method
to prevent OHSS 

occurrence

High variety of 
POTENTIAL
strategies

DEFINITIVE 
GUIDELINE?



Interventions that aim to reduce OHSS occurrence:

o Identification of the high risk population and prediction
of the possible ovarian response

o Tailored ovarian stimulation protocol

o Substituting or reducing hCG administration

o Coasting, cycle cancellation and freeze-all cycles



Assessment of biomarkers of 
ovarian reserve is highly
recommanded in the pre-treatment 
routine for consequently planning an 
ovarian stimulation cycle based on 
the possible ovarian response.



o Basal serum FSH: indirect marker of 
functional ovarian reserve (less accuracy).

o Antral follicle count: cohort of follicles
capable of maturing during COS.

o AMH: higher values are related to a 
higher response to COS.



o Estradiol levels: marker of increased
granulosa activity.

o Number of larger follicles: reflects
the degree of ovarian stimulation.

o Number of oocytes retrieved



Follicle aspiration performed before or shortly hCG administration is believed to cause 
intrafollicular hemorrhage and a decline in some ovarian substances such as estradiol, 
progesterone and hCG: results too controversial and imprecise to draw any definitive 
conclusion.

PCO patient with: 
-follicular antral
count over 20
-several previous
failed attempts
-previous OHSS



• Albumin or other plasma volume expanders: 
binds and neutralize vascular permeability 
mediators. Administration is advised after oocyte 
retrieval when signs of early OHSS after hCG 
administration are encountered.

• Cabergoline or other dopamine agonists: 
Inhibits VEGF receptor-2. Use is advised daily 
starting from hCG administration or on oocyte 
retrieval day.

• Metformin: Decreases ovarian sensitivity to FSH, 
possibly ameliorating the response to COS. 



• Discontinuation of gonadotrophin
administration while maintaining GnRH 
agonist and post-poning hCG 
administration until serum estrogen 
levels fall into a more desirable
concentration

WHEN AND FOR HOW LONG?



Eight studies evaluated milder
ovarian stimulation compared
to the long-agonist protocol. 
Five studies used mild 
protocols with a GnRH 
antagonist and hCG triggering, 
one used clomiphene citrate
and hMG, one used hMG only
and one used less FSH in an 
agonist protocol . 

They all reported OHSS and clinical pregnancy rates; the 
average rate of OHSS in the control groups was 4.6%. We 
observed moderate-quality evidence that mild stimulation
reduces OHSS without producing a clinically relevant
difference in clinical pregnancy rate.



LONG AGONIST ANTAGONIST

RATES OF SUCCESS Comparable Comparable

OHSS RISK Highest Lowest

DURATION Longest Shortest

BEST PATIENTS History of premature 
ovulation

PCOS, high AMH or 
AFC, previous high egg
count, African-
American



Eliminate 
OHSS

Eliminate 
hCG

ReplacementCycle
cancellation



COMMON TOOL

AIMING TO

ELIMINATE SEVERE 

OHSS OCCURRENCE



FRESH EMBRYO 
TRANSFER

• GnRHa trigger induces early
lutheolysis that requires lutheal
support or administration of 
small doses of hGC to allow a 
fresh embryo transfer

OHSS

• GnRHa trigger can significantly
reduce the incidence of OHSS

• A fresh embryo transfer can still
cause late onset severe OHSS, 
especially if multiple embryos
are transferred





In the other cases:

o intensive luteal
support with 
aggressive exogenous
administration of 
estrogens and 
progesterone

o exogenous
supplementation of a 
small dose of hCG on 
oocyte retrieval day or 
trigger day (DUAL 
TRIGGERING)



• Corrects the luteal phase
insufficiency

• Negates the advantages of 
removing the administration 
of exogenous hCG

• Possibility to tailor the hCG 
concentration to the 
observed ovarian response





Different  mechanisms of action:
-hCG acts directly on the LH receptor, in the 
ovary, has an excessive duration of action
-GnRHa induce the release of gonadotropins
and have shorter duration of action
-kisspeptin induces the release of GnRH 
directly from the hypothalamus.
OVARIAN ACTION: reduces the levels of 
VGEF 



• Alternative to overcome the 
luteal phase insufficiency: 
INCREASES THE 
PREGNANCY RATES

• Prevents pregnancy in women
that show signs of early OHSS 
also limiting the possibility of 
developing late onset OHSS.



1. GnRH antagonist protocol

2. GnRH agonist trigger

3. Cryopreservation of all embryos (or 
oocytes)

4. Frozen-thawed embryo transfer in a 
subsequent unstimulated cycle



• Segmentation cannot prevent
early onset OHSS if hCG is used
to trigger maturation: preventive 
measures are still fundamental

• Cases of OHSS have still been
reported even after GnRHan
protocols and GnRHa trigger.

ERASE THE 
RISK OF 
OHSS?

Freeze-all approaches cannot be 
considered the ultimate solution



ERASE THE 
✓ Adoption of pre-treatment biomarkers

to individualize doses of exogenous
gonadotropins

✓ Use of GnRHan protocols in all 
suspected high responders or in first iVF 
cycle patients

✓ Shift from using hCG for final oocyte 
maturation

✓ Segmentation of the cycle

GOOD BALANCE
BETWEEN SAFETY AND 

TREATMENT OUTCOMES
RISK OF OHSS?



Ovarian 
hyperstimulation 
syndrome:
still a problem?



Thank you for 
your 
attention!


