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• Describe the physiology of the development of multiple follicular waves during the 
menstrual cycle

• Discuss the rationale for new ovarian stimulation protocols in increasing the 
number of available oocytes

• Assess the evidence and clinical considerations for double ovarian stimulation as 
a useful strategy for improving patient outcomes

Educational objectives



Folliculogenesis in an ovarian cycle 

Adams GP, et al. J Reprod Fertil. 1992J;94:177-88.
Baerwald AR, et al. Hum Reprod Update. 2012;18:73-91.

Baerwald AR, et al. Fertil Steril Fertil Steril. 2003;80:116-22.
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Folliculogenesis in an ovarian cycle 

M, menses; OV, ovulation. Baerwald AR, et al. Hum Reprod Update. 2012;18:73-91.



“Waves theory”

Two or three cohorts of antral follicles are 

recruited per ovarian cycle

“Continuous recruitment theory”

Follicles start growing and regress continuously during 

the ovarian cycle

The mechanisms regulating each individual cohort of follicles are not yet fully understood 

Theories on folliculogenesis in an ovarian cycle 

M, menses; OV, ovulation. Baerwald AR, et al. Hum Reprod Update. 2012;18:73-91.
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Scepticism has arisen...



COH, controlled ovarian hyperstimulation; FP, follicular phase; LP, luteal phase; POR, poor ovarian reserve.

The dynamics of folliculogenesis introduced new 
stimulation regimens

Von Wolff M, et al. 2009; Sonmezer M, et al. 2011; Nayak SR, et al. 2011; Ozkaya E, et al. 2012; Cakmak H, et al. 2013.

Random start approach: 

COH can be started at any time during the ovarian cycle (in a setting for urgent fertility preservation)

Bentov, et al. 2010; Buendgen, et al. 2013; Martínez, et al. 2014; Zhag, et al. 2015; Wang, et al. 2016; Li, et al. 2016; Qin, et al. 

2016; Boots, et al. 2016; Wang N, et al. 2016; WY, et al. 2017.

Luteal phase stimulation: 

COH can be started between Day 17 and Day 21 of a spontaneous ovarian cycle 

Kuang Y, et al.2014; Ubaldi, et al. 2016; Liu, et al. 2017; Vaiarelli A, et al. 2017, 2018; Cimadomo D, et al. 2018.

DuoStim (double stimulation in 1 ovarian cycle): 

Combination of FP stimulation and LP stimulation in poor prognosis patients (advanced maternal age, POR)



Luteal phase stimulation was proposed for urgent tasks, such 
as fertility preservation for oncology patients…

2PN, 2 pronuclei; AFC, antral follicle count; ICSI, intracytoplasmic sperm injection; 
MII, metaphase II; NS, not significant; OS, ovarian stimulation. von Wolff M, et al. Fertil Steril. 2009;92:1360-5. Cakmak H, et al. Fertil Steril. 2013;100:1673-80.
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Conventional star t 
(n = 88; 103 cycles)

Random star t
(n = 35; 35 cycles)

p value Late follicular  phase 
star t (n = 13; 13 cycles)

Luteal phase star t 
(n = 22; 22 cycles)

p value

AFC 13.0 11.5 NS 10.5 12.1 NS

Days of OS 9.3 10.9 < 0.001 10.5 11.2 < 0.001

Total dose of gonadotropins (IU) 3,404 4,158 0.001 3,842 4,344 0.005

Gonadotropin daily dose (IU/d) 361 372 NS 371 373 NS

Follicles ≥ 13 mm 10.5 11.8 NS 10.9 12.3 NS

Oocytes retrieved 14.4 14.5 NS 13.0 15.5 NS

Mature oocytes (MII) retrieved 9.7 9.9 NS 9.1 10.3 NS

MII oocytes/total oocytes ratio 0.66 0.67 NS 0.68 0.67 NS

Oocytes/AFC ratio 1.09 1.26 NS 1.24 1.28 NS

Mature oocytes/AFC 0.73 0.85 NS 0.84 0.86 NS

Fertilization rate after ICSI (2PN/MII) 0.72 0.87 NS 0.85 0.88 NS

Comparison of outcomes of conventional and random start COS cycles



And then, live births were reported from poor 
prognosis patients...

FET, frozen embryo transfer; hCG, human chorionic gonadotropin. 
Bentov  Y, et al. Fertil Steril. 2010;94:350.e8-11.

Kuang Y, et al. Fertil Steril. 2014;101:105-11. 

First FETs Second and third FETs Total FETs

Thaw ed cy cles, n 173 56 229

Thaw ed embry os, n 2.0 1.9 1.9

Thaw ed surv iv al rate, % 97.4 91.6 96.0 

Thaw ed highest-quality  embry os, n 1.8 1.7 1.8

Endometrial thickness, mm 12.4 12.1 12.3

Pregnancy  outcome of FET

Positiv e hCG rate per transfer, % 63.0 58.9 62.0 

Clinical pregnancy  rate per transfer, % 59.0 55.6 55.5 

Implantation rate, % 43.9 28.7 40.4

First trimester miscarriage rate, % 4.9 25.0 7.9 

Second trimester miscarriage, % 1.0 0.0 0.8 

Multiple pregnancy  rate, % 42.2 16.0 37.0 

Ectopic pregnancy  rate, % 3.9 0.0 3.2 

Ongoing pregnancy  rate per transfer, % 53.2 35.7 48.9 

Cumulativ e pregnancy  rate per cy cle initiated, % 64.7 

Pregnancy outcomes from frozen-thawed embryos originating from OS during the luteal phase



Double stimulation in POR (Shanghai protocol)

BMI, body mass index; ET, embryo transfer; FSH, follicle-stimulating hormone; GnRHa, gonadotrophin-releasing hormone agonist; HMG, human 
menopausal gonadotrophin; IVF, in vitro fertilization; MPA, medroxyprogesterone acetate; q.o.d., every other day; SD, standard deviation. Kuang Y, et al. Reprod Biomed Online. 2014;29:684-91.

D3 D6

hMG 150 IU q.o.d.
GnRHa
0.1 mg hMG 225 IU/d

GnRHa
0.1 mg

Oocyte retrieval Oocyte retrieval

Clomiphene 25 mg

Letrozole 2.5 mg 

Ibuprofen 0.6 g

MPA 10 mg

+

+

+

+ +

+ +

+

+ + + + + + +

+ +

+ + + + + + + + +

+ +

+ + +

The pr otocol of double stimulation during the follicular and luteal phases in patients with POR

Total
Embryos from first

oocyte retrieval
Embryos from second 

oocyte retrieval
Two embryos from two 

oocyte retrievals
Patients, n 21 12 6 3
Cryopreserved embryo transfer cycles, n 23 13 7 3
Embryos warmed, n 43 22 15 6
Embryo transferred, n 41 21 14 6
Embryo survival rate, n/N (% ) 41/43 (95.3) 21/22 (95.5) 14/15 (93.3) 6/6 (100)
Clinical pregnancy rate, n/N (%) 13/23 (56.5) 8/13 (61.5) 5/7 (71.4) 0/3
Implantation rate, n/N (%) 15/41 (36.6) 10/21 (47.6) 5/14 (35.7) 0/6
Spontaneous abortion rate, n/N (% ) 2/13 (15.4) 1/8 (12.5) 1/5 (20.0) 0
Ongoing pregnancy rate, n/N (% ) 11/23 (47.8) 7/13 (53.8) 4/7 (57.1) 0/3

Cryopreserved ET cycle outcomes using embryos derived from double stimulation in patients with POR

Parameter Values

Mean age, years ± SD 36.4 ± 5.0

Mean BMI, kg/m2 ± SD 22.6 ± 3.7 

Mean infertility duration, years ± SD 4.4 ± 3.8 

Mean basal FSH, IU/L ± SD 6.9 ± 2.3 

Mean AFC in follicular phase ± SD 3.8 ± 1.8 

Primary infertility, n/N (% ) 24/38 (63.2)

Secondary infertility, n/N (%) 14/38 (36.8)

Previous IVF failure, n/N (%)

0 12/38 (31.6)

1–2 15/38 (39.5)

 3 11/38 (28.9)

Basic characteristics of patients

with POR (n = 38)



FPS, FP stimulation; LPS, LP stimulation; 
R-D2, recipients of oocytes after Day-2 donor-stimulation start; R-D15, recipient of oocytes after Day-15 donor-stimulation start. Martinez F, et al. Fertil Steril. 2014;102:1307-11. 

No differences between clinical outcomes: 
FPS vs LPS in a donation programme…

Reception cycles, n R-D15 ( n = 12) R-D2 (n = 8)

Recipient age, years 43.92 44.13

Donated oocytes, n 8.75 8.38

Inseminated oocytes, n 8.50 8.50

Fertilization rate, % 76.47 73.33

Transferred embryos, n 1.67 1.50

Quality of transferred embryos 8.50 8.50

Cryopreserved embryos, n 3.08 2.88

Pregnancies, n (pregnancy rate/transfer) 7 (58.3%) 5 (62.5%)

Characteristics of the oocyte recipients



DPX, Duplex protocol. Moffat R, et al. Reprod Biomed Online. 2014;29:659-61.

Physicians started to be less sceptical…



51 patients with POR (AMH ≤1,5 ng/mL, AFC 

≤ 6 follicles and/or ≤ 5 oocyte retrieved in previous 

COH) undergoing ICSI treatment and PGT-A

51 patients started the first 

stimulation cycle

6 excluded

(no response to the stimulation)

45 patients to egg retrieval

43 patients to egg retrieval

18 FP stimulation cycles with 

euploid blastocyst
obtained

42 patients undergoing 

FP ICSI

42 patients undergoing 

LP ICSI

2 excluded

(no sperm available) 

23 LP stimulation cycles with 

euploid blastocyst
obtained

Primary outcome measure

Euploid blastocyst rate

Secondary outcome measures 

Number of retrieved COCs and MII oocytes

AMH, anti-Müllerian hormone; COC, cumulus-oocyte-complex;
PGT-A, preimplantation genetic testing for aneuploidy . Ubaldi FM, et al. Fertil Steril. 2016;105:1488-95.

DuoStim in patients with POR/poor prognosis



300 IU + 150 IU 
rFSH + rLH 

GnRHa
trigger

GnRH antagonist

OPU

(GnRH antagonist)

GnRHa
trigger OPU

STOP

300 IU + 150 IU 
rFSH + rLH 

51 patients started the first 

stimulation cycle

6 excluded

(no response to the stimulation)

45 patients to egg retrieval

43 patients to egg retrieval

2 excluded

(no sperm available) 

FSH, follicle-stimulating hormone; LH, luteinizing hormone;
OPU, oocyte pick-up rate; rFSH, recombinant FSH; rLH, recombinant LH. Ubaldi FM, et al. Fertil Steril. 2016;105:1488-95.

DuoStim in patients with POR/poor prognosis



MII oocy tes

that did not

reach blasto-

cy st stage

MII oocy tes

that made

aneuploid

blastocy st

MII oocy tes

that made

euploid

blastocy st

Large intraovarian follicle wave variability: similar 
laboratory results for FPS and LPS 

Ubaldi FM, et al. Fertil Steril. 2016;105:1488-95.

Stimulation phase

Data basis Follicular Luteal p value

Per patient

Days of stimulation 9.6 10.3 NS

COCs 5.1  5.7 NS

MII oocytes 3.4 4.1 NS

Fertilized oocytes 2.3 3.2 NS

Biopsied blastocysts 1.2 1.4 NS

Euploid blastocysts 0.6 0.7 NS

Per injected MII oocyte

MII oocytes 142 173

Fertilized oocytes 99 136  NS

Biopsied blastocysts 49 58  NS

Euploid blastocysts 23 26  NS

Per biopsied blastocyst

Biopsied blastocysts 49 58 NS

Day of blastulation

5 19 22  NS

6 29 36 NS

7 1 0 NS

Blastocyst quality

Ex cellent 21 26 NS

Good 9 10  NS

Average 12 12  NS

Poor 7 10  NS

Aneuploidy

Euploid 23 26 NS

Single/double aneuploid 18 25  NS

Complex  aneuploid 8 7  NS

Data according to follicular and luteal phase stimulation

1 6 5 6 6 6

2 6 6 5 5

4 6 6 6 6 6 6 6

5 5

6

7 5 6

8 5 5 6

9 6 6 6 6 6

10 5 5

11 6 6

12

13 6

14 5 5 6

16 6 6

17 5 6

18 6 6

20 6

21 5 5

22 5 5 5

24 6 6

25 5 6

26 5 5 5 6 6 6 6 6

27 5 5

28 5

29 5 5

30 7 6 6 6 6 5 5 6

32

33 6 6 6

34 6 6 6 6 6

35 6 6 6

36 6 5

37 6

38 6 5

40 6

41 5 6

43 5 5 5 5 6

44 6

45 5 6 6

46 5

48 6 5

49

50 6 5 5

51

Follicular phase stimulation Luteal phase stimulation



Cimadomo D, et al. Hum Reprod. 2018;33:1442-48.

Similar oocyte competence after FPS and LPS

7 patients did not respond to FPS

11 patients did not respond to LPS
170 patient retrieved oocytes after both FPS and paired-LPS

127 FPS-derived cohorts of oocytes 

resulted in ≥ 1 blastocyst

145 LPS-derived cohorts of oocytes 

resulted in ≥ 1 blastocyst

65 FPS-derived cohorts of oocytes 

resulted in ≥ 1 euploid blastocyst

85 LPS-derived cohorts of oocytes 

resulted in ≥ 1 euploid blastocyst

• 9 patients have not yet undergone 

any FPS-derived ET
• 56 patients have undergone 

≥ 1 FPS-derived euploid single 
blastocyst transfer

• 27 patients have not yet 

undergone any LPS-derived ET 
• 58 patients have undergone

≥ 1 LPS-derived euploid single
blastocyst transfer

11 patients are currently pregnant 

(> 22 weeks) and 17 have already 
delivered a healthy baby

12 patients are currently pregnant

(> 22 weeks) and 23 have already 
delivered a healthy baby

188 patients were enrolled to undergo DuoStim and PGT-A

Study question: Are the mean numbers of blastocysts obtained from 

sibling cohorts of oocytes recruited after FPS and LPS in the same 
ovarian cycle (DuoStim approach) similar?

Answer: The follicles recruited during the anovulatory phase of the 

ovarian cycle may be rescued through LPS, and originate larger 
cohorts of oocytes with comparable competence to 

paired-FPS-derived ones



FPS (n = 52) LPS (n = 57)

Euploid single blastocyst transfers, n 62 64

Clinical pregnancies, n (%  of transfers) 31 (50) 39 (60.9) 

Miscarriages, n (%  of clinical pregnancies) 5 (16.1) 4 (10.3) 

Ongoing pregnancies, n (> 22 weeks)/deliveries (%  of transfers) 26 (41.9) 35 (54.7)

FPS mean ± SD LPS mean ± SD z value p value
Correlation between LPS 

and FPS (R) p value

MII oocytes, n
n = 684

3.6 ± 2.1 
n = 804

4.3 ± 2.8
−2.8 < 0.01

0.50
p < 0.01

Fertilized oocytes, n
n = 485

2.6 ± 1.9 
n = 595

3.2 ± 2.4 
−2.8 < 0.01

0.34
p < 0.01

Mean fertilization rate per oocyte retrieval 68.2% ± 33.0% 70.0% ± 30.8% −0.5 NS
0.01
NS

Blastocysts, n
n = 227

1.2 ± 1.1
n = 308

1.6 ± 1.6 
−2.7 < 0.01

0.09
NS

Mean blastocyst rate per oocyte retrieval 33.1%  ± 30.3% (0–100%) 37.4% ±30.8% (0–100%) −1.2 NS
−0.03

NS

Euploid blastocysts, n
n = 93

0.5 ± 0.8
n = 133

0.7 ± 1.0
−2.4 0.02

0.17
p = 0.02

Mean euploidy rate per oocyte retrieval 13.6% ± 22.8%  16.3% ± 23.4% −1.1 NS
0.08
NS

Similar oocyte competence after FPS and LPS  

Cimadomo D, et al. Hum Reprod. 2018;33:1442-8.

Embryological data after FPS and LPS conducted, from the 188 couples included in the study

Preliminary clinical outcomes of euploid single blastocyst transfers of embryos obtained after FPS or LPS



20

15

10
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0

LPS-derived cohort of oocytes larger than FPS: 
confirmed in a multicentre study

* p < 0.05. Vaiarelli A, et al. Front Endocrinol (Lausanne). 2018;9:317.

MII

FPS

MII

LPS

Fertilized

FPS

Fertilized

LPS

Blastocysts

FPS

Blastocysts

LPS

Euploid

FPS

Euploid

LPS

* * *

4.0 ± 2.5
(0–12)

4.7 ± 3.0
(0–14)

2.8 ± 2.1
(0–10)

3.5 ± 2.6
(0–13)

1.3 ± 1.1
(0–9)

1.6 ± 1.5
(0–8)

0.7 ± 1.0
(0–6)

0.6 ± 0.8
(0–5)

Overall fertilization

rate per MII

Overall blastocyst

rate per MII

Overall euploid

blastocyst rate per MII

FPS LPS
71.4% 74.3%

32.3% 33.6%

14.3% 13.9%

FPS LPS

Mean fertilization rate per cy cle 69.4% 69.8% 

Mean blastocy st rate per cy cle 34.9% 32.6% 

Mean euploidy rate per cy cle 15.7% 13.0%

DuoStim was proposed to 

353 patients

336 patients completed FPS and 

underwent the 1st oocyte retrieval

310 patients completed LPS and 

underwent the 2nd oocyte retrieval

17 patients did not 

respond to FPS

26 patients did not 

respond to LPS



96.5%

73.9%

42.3%

96.1%

74.2%

41.6%

99.4%
90.3%

65.5%

Cycles with ≥1 MII Cycles with ≥1 blastocyst Cycles with ≥1 euploid blastocyst

FPS
LPS
DuoStim (overall)

More patients obtaining competent blastocyst(s) per 
ovarian cycle 

Vaiarelli A, et al. Front Endocrinol (Lausanne). 2018;9:317.

GnRHa
trigger

GnRH antagonist

OPU

(GnRH antagonist)

GnRHa
trigger OPU

STOP

300 IU rFSH 
75IU rLH 

300 IU rFSH 
75IU rLH 



• Study design:

− Paired observational study was performed in a private IVF clinic between January 2015 and 
January 2018

− Primary outcome: LBR per ITT 

− Secondary outcome: embryological outcomes in FPS and LPS 

• Results:
− DuoStim resulted in a significantly higher number of MII oocytes and blastocysts vs FPS or 

LPS alone

− Greater increase in LBR/ITT was observed in the DuoStim group compared to FPS-only

• In “Bologna poor responders”, the contribution of LPS in the DuoStim protocol might 
increase the chance of obtaining a reproductively competent embryo to transfer

Vaiarelli A, et al. Accepted for publication. 

What about poor responders according to the 
Bologna criteria?



OAT, oligoasthenoteratozoospermia; PGT-M, preimplantation genetic diagnosis for monogenic disease. Vaiarelli A, et al. Accepted for publication. 

What about poor responders according to the 
Bologna criteria?

Study design:

Paired observational study was performed in a private IVF clinic between January 2015 and January 2018

Inclusion criteria:

100 consecutive poor responder patients fulfilling the Bologna criteria undergoing PGT-A were enrolled
• AMH < 0.5–1.1 ng/mL, or AFC ≤ 5–7 follicles

• ≤ 3 oocytes retrieved in a previous cycle after conventional stimulation
• Advanced maternal age (≥ 40 years)

Exclusion criteria:

Severe male factors 
• Azoospermia and severe OAT < 1 mil sperm count

• Abnormal karyotype
• PGT-M cycles

≥ 2 criteria



100 patients fulfilling the Bologna criteria

5 patients did not respond to FPS

4 patients did not respond to LPS

91 patients: oocytes retrieved after both FPS and LPS

Outcome measures and results

ITT, intention to treat; LBR, live birth rate. Vaiarelli A, et al. Accepted for publication. 

Primary outcome:

LBR per ITT 

Secondary outcome:

All embryological outcomes in FPS and LPS were monitored 



FPS LPS p value DuoStim

MII oocytes, n

Mean ± SD (range)

237

2.4 ± 1.5 (0–6)

309

3.1 ± 2.2 (0–10) < 0.01

546

5.5 ± 2.8 (0–12)

Blastocysts, n

Mean ± SD (range)

70

0.7 ± 0.8 (0–4)

107

1.1 ± 1.1 (0–6) < 0.01

177

1.8 ± 1.5 (0–7)

Mean blastulation rate per 

MII per cycle ± SD 
30.7% ± 32.8% 36.2% ± 33.5% NS 32.2% ± 24.4% 

Euploid blastocysts, n

Mean ± SD (range)

14

0.1 ± 0.4 (0–1)

21

0.2 ± 0.5 (0–2) NS

35

0.4 ± 0.6 (0–2)

Mean euploid blastocyst rate 

per MII per cycle ± SD 
4.8% ± 12.7% 6.6% ± 16.2% NS 6.4% ± 13.6%

Vaiarelli A, et al. Accepted for publication. 

DuoStim: laboratory results in “Bologna patients” 



• In “Bologna poor responders”, the 

contribution of LPS in the DuoStim

protocol might increase the chance 

of obtaining a reproductively 

competent embryo to transfer

• This might also increase the 

LBR/ITT from 7% in the FPS-only 

to 15% in the DuoStim

LB, live birth; SET, single-embryo transfer. Vaiarelli A, et al. Accepted for publication. 

DuoStim: clinical results in “Bologna patients” 

86
69

7

16

7 15

FPS only DuoStim

Euploid SET and LB

Euploid SET and not pregnant

No ET



Only the first SET performed was included in this study 

• Primary outcome: ongoing pregnancy rate (> 20 weeks)

• Secondary outcome: miscarriage rate and obstetric/perinatal outcome

Vaiarelli A, et al. Oral presentation at ESHRE 2018.

Clinical, obstetric, and perinatal outcomes after SET of euploid blastocysts 
from LPS and FPS: interim analysis 

Study design: 

Multicentre prospective study performed between October 2015 and 

July 2017 (interim analysis)

Sample size analysis:

To achieve 80% power (α = 0.05) to rule out a 15% 

difference in ongoing implantation rate between FPS-

and LPS-derived euploid blastocysts, we require 174 

first SETs per arm (348 overall)

Results (interim analysis):

• 174 patients obtained and transferred 
at least 1 euploid blastocyst either from 
FPS and/or LPS 



FPS-derived euploid 

blastocyst
LPS-derived euploid 

blastocyst

57.0%

8.2% 11.1%

46.5%
55.7%

2.0%
12.5%

47.7%

Positive pregnancy test rate BPL rate Miscarriage rate Ongoing pregnancy rate

49/86 49/88

4/49
1/49

5/45 6/48

40/86 42/88

1 embryo twinning

1 gestational diabetes

1 polyhydramnios

2 gestational diabetes

Gestational age: 38.1 ± 1.1 weeks

Birthweight: 3,308 ± 880 g

1 neonatal respiratory distress (7 days in NICU)

Gestational age: 38.0 ± 2.2 w

Birthweight: 3,217 ± 584 g

No complications or malformations

30 babies 

born to date

32 babies 

born to date

Clinical, obstetric, and perinatal outcomes after SET of euploid blastocysts 
from LPS and FPS: interim analysis 

BPL, biochemical pregnancy loss; NICU, neonatal intensive care unit. Vaiarelli A, et al. Oral presentation at ESHRE 2018.



After the 2nd OPU, patients continued GnRH ant for 1 week, and those with ER +ve were also continued on aromatase inhibitors

DuoStim to maximize the number of oocytes for fertility 
preservation in oncology patients 

ER, estrogen receptor; US, ultrasound. Tsampras N, et al. Hum Fertil (Camb). 2017;20:248-53.

No.
Age 

(year s)
Diagnosis US findings AFC

AMH 
(pmol/L)

hMG dose 
(IU)

Days of 
stimulation

Oocytes 
r etr ieved 

(MII)

Inter val between 
stimulations 

(days)

hMG dose 
(IU) second 

cycle

Days of 
stimulation

Oocytes r etr ieved 
(MII) second cycle

Oocytes 
r etr ieved in 

total (MII)
Comments

1 17 Aplastic anaemia Normal 20 16.5 150 10 9 (9) 5 300 12 13 (12) 22 (21)
Elective platelet transfusion 

for oocyte retrieval

2 31 Bowel Ca 1 cm endometrioma 16 16.4 300 13 9 (6) 3 300 17 4 (1) 13 (7) −

3 17 Myelodysplasia Normal 19 18.0 150–300 14 1 (1) 7 300 12 19 (12) 20 (13) −

4 34 Bowel Ca
Left oophorectomy, right ovarian 
cyst (5 cm)

4 2.1 450 14 6 (6) 1 450 15 1 (1) 7 (7) −

5 34 ER–ve breast Ca Normal 23 47.1 300–262.5 9 13 (9) 0 300–375 9 20 (18) 33 (27) −

6 37 ER +ve breast Ca Normal 4 2.3 450 8 3 (3) 0 450 11 3 (3) 6 (6) Letrozole 0.5 mg daily

7 29 ER +ve breast Ca Right ovarian cyst (4 cm) 36 50.0 150 10 12 (8) − 225 10 11 (10) 23 (18)
Letrozole 0.5 mg, 

metformin 1,000 mg daily

8 38 ER+ve breast Ca Right ovary not seen; left ovary normal 3 3.0 300–375 13 12 (5) 4 375 8 3 (2) 15 (7) Letrozole 0.5 mg daily

9 37 ER +ve breast Ca Normal 9 7.1 300 11 12 (10) 0 300 10 1 (1) 13 (11) Letrozole 0.5 mg daily

10 37 ER +ve breast Ca Normal 16 11.8 300 12 4 (4) 2 450 12 7 (7) 11 (11) Letrozole 0.5 mg daily

Patients' characteristics, stimulation details, and oocyte yields

… some cancer patients might have only a 
single cycle opportunity to collect oocytes 
before starting their oncology treatment



SWOT analysis: putative advantages and 
disadvantages of DuoStim

COS, controlled ovarian stimulation; RCT, randomized controlled trial; 
SWOT, strengths–weaknesses–opportunities–threats. Vaiarelli A, et al. Front Endocrinol (Lausanne). 2018;9:317.

Opportunities
• It may reduce time to obtain at least 

one competent embryo in a single 

ovarian cycle

• It may be emotionally better 

tolerated from the patients than two 

consecutive FPS cycles

• Theoretically, it may reduce the 

drop-out rate

Strengths
• Higher number of oocytes and  

embryo/ovarian cycle

• More patients obtaining competent 

blastocysts/ovarian cycles

• No differences in competence 

between oocytes after FPS and 

LPS

Weaknesses
• Higher number of stimulations 

cancelled in the LPS

• No RCT or cost-effectiveness 

analysis performed

• Freeze-all approach is mandatory

• Applied so far to poor prognosis 

patients only

Threats
• Cost-effectiveness?

• Increased total dose of 

gonadotropin administrated than in 

conventional COS

• Few biological, gynaecological, 

obstetric, and prenatal evidence of 

safety produced

SWOT analysis



SWOT analysis: putative advantages and 
disadvantages of DuoStim

Vaiarelli A, et al. Front Endocrinol (Lausanne). 2018;9:317.

Opportunities

• It may reduce time to obtain at least 1 competent embryo in a single ovarian cycle

• It may be emotionally better tolerated by the patients than two consecutive FPS cycles

• It may reduce the drop-out rate

• It may increase the knowledge of the mechanisms of follicular recruitment and ovarian 

physiology

Strengths

• Higher number of oocytes and embryos in the LPS and ovarian cycle

• More patients obtaining competent blastocysts/ovarian cycle

• No differences in competence between oocytes after FPS and LPS: same blastulation

and euploidy rate



SWOT analysis: putative advantages and 
disadvantages of DuoStim

Vaiarelli A, et al. Front Endocrinol (Lausanne). 2018;9:317.

Threats

• Increased costs, cost-effectiveness (?)

• Increased total dose of gonadotropin administered compared with conventional 

COS

• Few biological, gynaecological, obstetric, and neonatal evidence of safety 

produced so far

Weaknesses

• Higher number of stimulations cancelled in the LP

• No RCT comparing DuoStim vs two consecutive FPS or cost-effectiveness 

analysis performed

• Freeze-all approach is mandatory

• So far, applied to poor prognosis or cancer patients only



Study Design Patients, n

Xu and Li, 2013 Case report 1

Kuang et al., 2014 Pilot study 38

Moffat et al., 2014 Commentary paper No information

Ubaldi et al., 2016 Prospective study 51

Wei Li-Hong et al., 2016 Retrospective study 23

Tsampras et al., 2017 Pilot study 10  

Vaiarelli et al., 2017 Observational study 128

Cardoso et al., 2017 Retrospective 13

Liu et al., 2017 Retrospective case-control 116

Cimadomo et al., 2018 Paired case-control study 188

Zhang Wei et al., 2018 Retrospective study 61

Rashtian and Zhang, 2018 Retrospective 69

Madani et al., 2018 Prospective clinical study 104

Bailing et al., 2018 Retrospective study 76

Vaiarelli et al., 2018 Multicentre observational study 310

Sighinolfi et al., 2018 Review opinion paper No information

Alsbjerg B et al., 2019 Case series 54

And, although several papers have been published…

Available from: https://www.eshre.eu/Specialty-groups/Special-Interest-Groups/Reproductive-Endocrinology. Accessed May 2019.



At least 1283

Ubaldi, Filippo

Alviggi, Carlo

Barri, Pedro

Borini, Andrea

Bulletti, Carlo

Capalbo, Antonio

Cimadomo, Danilo

De Ziegler, Dominique

Fanchin, Renato

Ferraretti, Anna Pia

Fischer, Robert

Garcia Velasco, Juan

Gianaroli, Luca

Levi Setti, Paolo

Loutradis, Dimitris

Palermo, Roberto

Pellicer, Antonio

Rienzi, Laura

Vaiarelli, Alberto

Yarali, Hakan

Several opinion leaders co-authored a reviewer 
comment on DuoStim 



• Evidence has shown that mutliple follicular waves during a single ovarian cycle 
allows collection of the highest number of oocytes per ovarian cycle in poor 
prognosis or oncology patients 

• Evidence shows that oocytes obtained from LPS seem to be developmentally, 
genetically, and reproductively competent

• LPS in the DuoStim protocol increases the chance of obtaining a reproductively 
competent embryo for transfer in poor prognosis patients

• A multicentre prospective RCT is needed to evaluate the efficacy, efficiency, and 
costs of DuoStim vs two consecutive FPS cycles

Conclusions



Thank you for your attention

Grazie per la vostra attenzione


