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Purpose: This postmarketing surveillance survey was conducted to investigate the utility of the 

CONsistency in r-FSH Starting dOses for individualized tReatmenT (CONSORT) calculator 

for individualizing recombinant human follicle-stimulating hormone (r-hFSH) starting doses 

for controlled ovarian stimulation (COS) in routine clinical practice.

Methods: This was a 3-year, open-label, observational study evaluating data from women 

undergoing COS for assisted reproductive technology at 31 German fertility centers. Physicians 

stated their recommended r-hFSH starting dose, then generated a CONSORT-recommended 

r-hFSH starting dose. Physicians could prescribe any r-hFSH starting dose. The primary objective 

was to compare the r-hFSH starting dose recommended by the physician with the CONSORT-

calculated dose and that prescribed. Statistical analyses were conducted post hoc.

Results: Data were collected from 2,579 patients; the mean (standard deviation [SD]) age was 

30.5 (2.93) years (range: 19–40 years). The mean (SD) CONSORT-calculated r-hFSH starting 

dose was significantly lower than the physician-recommended dose (134.5 [38.0] IU versus 

164.6 [47.1] IU; P,0.0001); the mean (SD) starting dose prescribed was 162.2 (48.4) IU. 

CONSORT-calculated doses were prescribed for 27.3% (number [n] =677) of patients, and 

non-CONSORT-calculated doses prescribed for 72.7% (n=1,800). The mean (SD) number 

of oocytes retrieved per patient was 10.6 (6.15) and 11.4 (6.66) in the CONSORT and 

non-CONSORT groups, respectively; the mean (SD) number of embryos transferred per 

patient was 1.98 (0.41) and 2.03 (0.45), respectively. Clinical pregnancy rates per COS 

cycle were 38.8% (CONSORT) and 34.8% (non-CONSORT) (P=0.142); clinical pregnancy 

rates per embryos transferred were 45.0% and 39.5%, respectively (P=0.049). Miscarriage 

occurred in 14.8% of all clinical pregnancies (CONSORT: 12.5%; non-CONSORT: 15.3%). 

The rate of grade 3 ovarian hyperstimulation syndrome (OHSS) was 0.3% (n=2) in the CON-

SORT group and 0.6% (n=11) in the non-CONSORT group. OHSS led to hospitalization 

in 0.81% (n=21) of cases (CONSORT group: 0.74% [n=5]; non-CONSORT group: 0.83% 

[n=15]).

Conclusion: Physician-recommended r-hFSH starting doses were generally higher than those 

calculated by CONSORT; most patients were prescribed a higher starting dose than that recom-

mended by CONSORT.

Keywords: controlled ovarian stimulation, dose algorithm, follitropin alfa, postmarketing 

product surveillance
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Introduction
In women undergoing controlled ovarian stimulation (COS) 

during assisted reproductive technology (ART), daily doses 

of recombinant human follicle-stimulating hormone (r-hFSH) 

to induce multifollicular development typically range from 

100–350 IU.1 However, women differ greatly in their ovarian 

response to gonadotrophin stimulation, and there is currently 

no established consensus for determining the optimal follicle-

stimulating hormone (FSH) dose, with starting doses often 

based on patient characteristics, such as age, combined with 

a physician’s clinical experience and judgment.1 Various fac-

tors have been identified that may be associated with ovarian 

response to COS, including: patient age,2–5 body mass index 

(BMI),6 estradiol,7 basal FSH,7–9 inhibin-B,7,8 anti-Müllerian 

hormone,2,7 ovarian stromal blood flow,10 and antral follicle 

count (AFC).7,8,10,11

The CONsistency in r-FSH Starting dOses for individual-

ized tReatmenT (CONSORT) dosing algorithm was developed 

to determine the optimal starting dose of r-hFSH (follitropin 

alfa) in normo-ovulatory women aged 18–34 years undergo-

ing COS in a long gonadotrophin-releasing hormone (GnRH) 

agonist protocol.1,12 Four baseline variables were included in 

the CONSORT calculator,1 namely age, BMI, early follicular 

phase serum FSH level, and AFC. In a multinational pilot 

study to clinically validate the CONSORT calculator, 76.4% 

(123/161) of patients were allocated a lower dose than the 

physician would have prescribed in routine practice.12 Despite 

achieving good clinical pregnancy rates (34.2% per started 

cycle), cycle cancellation owing to an inadequate response 

often occurred in the lowest starting dose group (75 IU).12 The 

CONSORT algorithm was subsequently modified so that the 

lowest starting dose that could be recommended was 112.5 

IU. A multinational, randomized study was then conducted 

to compare the ovarian response in normo-ovulatory women 

(number [n] =200) aged 18–34 years who received a daily 

dose of r-hFSH allocated by the CONSORT calculator versus 

a standard starting dose of 150 IU.13 Mean daily and total 

doses of r-hFSH were significantly lower in the CONSORT 

group than in the standard-dosing group (P,0.001 for both). 

In the CONSORT group, fewer oocytes were retrieved when 

compared with the standard-dosing group (P=0.037; primary 

endpoint); however, the number of embryos transferred (ET) 

in each group (P=0.674) and the clinical pregnancy rates 

(CONSORT 36.0% versus standard dosing 35.5%; estimated 

difference [95% confidence interval {CI}]: 0.6 [−13.5, 14.6]) 

were similar.13

The postmarketing surveillance study reported here 

evaluated the starting dose of r-hFSH recommended by the 

treating physician, the dose recommended by the CONSORT 

calculator, and the dose actually received by the patient in 

routine clinical practice in Germany.

Methods
Study design
This 3-year, multicenter, open-label, observational, post-

marketing surveillance study (ClinicalTrials.gov identifier: 

NCT01100333) evaluated data from women treated at 31 

German ART centers. Standard practice in Germany for 

ART during the study period was followed; therefore, up to 

three embryos could be transferred and supernumerary two 

pronuclei oocytes could be cryopreserved for future use.

Primary objective
The primary objective of this noninterventional study was to 

compare the starting dose of r-hFSH recommended by the 

treating physician for COS with the starting dose selected by 

the CONSORT calculator and the dose actually prescribed 

to the patient.

Patients
The study collected data from women who were scheduled 

to undergo COS with follitropin alfa (GONAL-f®; Merck 

Serono SA, Geneva, Switzerland, a subsidiary of Merck 

KGaA, Darmstadt, Germany) to induce multifollicular 

development in an ART cycle. Key inclusion criteria included 

baseline age #35 years, BMI #30 kg/m2, and early follicular 

phase (cycle days 2–4) basal serum FSH levels #12 IU/L. 

Patients were excluded if they required combination treat-

ment with clomiphene citrate, follitropin beta, urine-derived 

human FSH, human menopausal gonadotrophin, or luteiniz-

ing hormone during COS. One ART cycle per patient was 

included in this analysis; in 67.3% of patients, this was their 

first ART cycle and in 13.6%, this was their second ART 

cycle. For the remaining patients, this cycle number was 

three or above.

Treatment
Prior to the initiation of COS, physicians were asked to record 

their recommended starting dose of r-hFSH for each patient. 

Each patient’s age, BMI, early follicular phase serum FSH 

level, and AFC were then entered into the online CONSORT 

calculator, and the CONSORT-recommended starting dose 

of r-hFSH was recorded. The CONSORT calculator could 

select one of seven r-hFSH starting doses: 75 IU; 112.5 IU; 

150 IU; 187.5 IU; 225 IU; 262.5 IU; or 300 IU. However, 

the treating physician could prescribe any starting dose of 
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r-hFSH, and they were asked to recommend this before they 

were aware of the CONSORT-recommended dose. After this, 

they were free to follow the CONSORT-recommended dose, 

their original recommended dose, or a different prescribing 

dose. Dose reduction was possible if the treating physician 

considered a patient to be at risk of ovarian hyperstimulation 

syndrome (OHSS). Also, cycles could be cancelled in cases 

of inadequate or excessive ovarian response.

Data collection
The physician-planned starting dose of r-hFSH, four baseline 

factors, CONSORT-calculated starting dose, and the start-

ing dose actually prescribed for the patient were recorded 

and faxed to ANFOMED GmbH (Möhrendorf, Germany). 

Additional routine clinical and laboratory data were entered 

prospectively by the physician into a standardized electronic 

data collection system (RecDate14). All data were recorded 

anonymously.

Outcome measures
The primary endpoint was a comparison of the starting doses 

of r-hFSH recommended by the treating physician, selected 

by the CONSORT calculator, and those actually administered 

to the patient. Secondary endpoints were dose of r-hFSH on 

the last day of COS, total dose of r-hFSH, duration of COS, 

and the number of oocytes retrieved. Clinical pregnancy 

(ultrasound identification of an intrauterine gestational sac 

with fetal cardiac activity) rates were also reported.

Safety outcomes included the incidence of serious adverse 

events (SAEs). OHSS was considered to be an SAE if it 

resulted in hospitalization. Grade 1 OHSS was considered 

to be a normal response to COS.

Statistical analysis
No formal sample size calculation was performed, owing 

to the exploratory and observational nature of the study. 

All statistical analyses were unplanned, and therefore 

conducted post hoc. The differences between the physi-

cian-recommended, CONSORT-calculated, and prescribed 

starting doses of r-hFSH were compared using the two-sided 

Wilcoxon signed-rank test, with P-values of #0.05 consid-

ered to be significant. Secondary outcomes were compared 

between patients who received the CONSORT-calculated 

starting dose (CONSORT group) and those who did not 

receive the CONSORT-calculated dose (non-CONSORT 

group) using descriptive statistics. Clinical pregnancy rates 

per started cycle and per embryo transfer were also compared 

between groups using a two-sided chi-square test, with 

P-values of #0.05 considered to be significant. There was 

no imputation for missing data; therefore, for each variable, 

the number of cycles included differed.

Changes to planned analyses
The planned inclusion criteria restricted enrollment to patients 

aged #35 years, with a BMI #30 kg/m2 and who used a long 

GnRH agonist protocol; however, patients aged $35 years 

(n=87) with a BMI .30 kg/m2 (n=16), or who used a GnRH 

antagonist protocol (n=707), were included in the analyses, as 

data on the use of the CONSORT algorithm in these patient 

groups were considered to be of scientific value.

Subgroup analysis
Additional comparisons of pregnancy rates in each group 

were performed for patients aged ,35 years and $35 years. 

A two-sided chi-square test was used to compare the clinical 

pregnancy rates of patients aged ,35 years, while a two-

sided Fisher’s exact test was used to compare clinical preg-

nancy rates in patients aged $35 years owing to the small 

sample size.

Results
Baseline characteristics
Evaluable data on 2,579 patients were matched with cycle 

data saved on the RecDate database for 2,579 cycles of 

ART between April 2008 and July 2011. Baseline patient 

characteristics are shown in Table 1.

A long GnRH agonist protocol was used in 70.0% 

(1,649/2,356) of cycles, while the remaining 30.0% 

(707/2,356) of cycles used a GnRH antagonist, or a short 

or ultralong GnRH agonist protocol. Details of the GnRH 

protocol used for downregulation were missing for 208 

patients; 15 patients did not undergo downregulation.

Starting dose of r-hFSH
In patients with both the CONSORT-calculated and the 

prescribed starting doses available (n=2,477), 27.3% 

(677/2,477) received the CONSORT-calculated starting 

dose and 72.7% (1,800/2,477) received a non-CONSORT-

calculated starting dose.

The proportion of cycles during which patients in the non-

CONSORT group were prescribed r-hFSH starting doses that 

were higher or lower than their CONSORT-recommended 

dose are shown in Figure 1.

The mean doses recommended by the physician and 

CONSORT-calculated doses are shown in Table 2. The 

CONSORT-calculated mean dose was significantly lower 
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however, the need for dose adjustment and duration of COS 

were similar in both groups (Table 3).

For patients who received an r-hFSH starting dose 

that was higher or lower than the CONSORT-calculated 

dose, the mean (standard deviation [SD]) doses of r-hFSH 

on the last day of COS and of total r-hFSH were higher 

than those in the “CONSORT-calculated dose” group 

(Table 4).

Treatment outcomes
Treatment outcomes for the CONSORT and non-

CONSORT starting dose groups are shown in Table 5. 

Similar numbers of oocytes were retrieved and similar 

numbers of embryos per patient were transferred in the 

two groups.

The clinical pregnancy rate per ET was higher in the 

CONSORT group than in the non-CONSORT group (P=0.049), 

but there was no difference in the clinical pregnancy rates per 

COS cycle started between the two groups (P=0.142).

Table 1 Baseline patient demographic and disease characteristics

Characteristic All patients 
(N=2,579)

CONSORT group 
(n=677)

Non-CONSORT group 
(n=1,800)

Age (years), mean (SD)a 30.5 (2.93) 30.2 (3.10) 30.6 (2.86)
BMI (kg/m2), mean (SD)b 22.7 (3.02) 22.6 (3.01) 22.7 (2.99)
Baseline FSH level (IU/L), mean (SD)c 5.8 (3.93) 6.1 (5.44) 5.7 (3.19)
AFC, mean (SD)d 7.4 (4.89) 7.3 (5.03) 7.6 (4.79)
Main indication, % (n/N)e

  Male infertility 54.4 (1,300/2,388) 56.5 (336/595) 52.8 (893/1,691)
  Female infertilityf 14.5 (347/2,388) 14.0 (83/595) 14.9 (252/1,691)
  Male and female infertility 26.8 (641/2,388) 25.9 (154/595) 28.2 (477/1,691)
 I diopathic infertility 4.2 (100/2,388) 3.7 (22/595) 4.1 (69/1,691)

Notes: Data were available for different numbers of patients for each parameter. aRange: 19–40 years, P=0.0018 (Wilcoxon two-sample test); all patients: data missing for one 
patient; CONSORT group: no missing data; non-CONSORT group: data missing for one patient; brange 16.0–40 kg/m2, P=0.4283 (Wilcoxon two-sample test); all patients: 
data missing for four patients; CONSORT group: no missing data; non-CONSORT group: data missing for two patients; cP=0.0534 (Wilcoxon two-sample test); all patients: 
data missing for 104 patients; CONSORT group: data missing for six patients; non-CONSORT group: data missing for seven patients; dP=0.1209 (Wilcoxon two-sample test); 
all patients: data missing for 52 patients; CONSORT group: data missing for eleven patients; non-CONSORT group: data missing for 12 patients; eP=0.4946 (chi-square test); 
all patients: data missing for 191 patients; CONSORT group: data missing for 82 patients; non-CONSORT group: data missing for 109 patients; fthe most common causes of 
female infertility were tubal pathology (19.0%; 328/1,724) and endometriosis (17.6%; 304/1,724).
Abbreviations: N, total number; CONSORT, CONsistency in r-FSH Starting dOses for individualized tReatmenT; n, sample number; SD, standard deviation; BMI, body 
mass index; FSH, follicle-stimulating hormone; AFC, antral follicle count.
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Figure 1 Starting doses of r-hFSH received by patients in the non-CONSORT 
group (n=1,800) compared with their CONSORT-calculated dosea.
Note: aOnly patients with data on both the starting dose of r-hFSH selected by the 
CONSORT calculator and the actual dose prescribed are shown.
Abbreviations: n, sample number; CONSORT, CONsistency in r-FSH Starting 
dOses for individualized tReatmenT; r-hFSH, recombinant human follicle-stimulating 
hormone.

Table 2 Starting doses of r-hFSH

Starting dose of r-hFSH (IU)

Mean (SD) Range

Physician-recommended dosesa 164.6 (47.1)* 75.0–450.0
CONSORT-calculated dosesb 134.5 (38.0)† 75.0–300.0
Actual doses received by patientsc 162.2 (48.4) 37.5–450.0

Notes: aData missing for 153 patients; bdata missing for 99 patients; cdata missing 
for seven patients; *no significant difference versus actual dose received; †P,0.0001 
versus physician-recommended dose.
Abbreviations: r-hFSH, recombinant human follicle-stimulating hormone; 
SD, standard deviation; CONSORT, CONsistency in r-FSH Starting dOses for 
individualized tReatmenT.

than the physician-recommended mean dose (P,0.0001); 

however, no significant difference was found between the 

mean starting doses of r-hFSH recommended by the physi-

cian and the actual dose received (Table 2).

COS characteristics
The mean dose of r-hFSH on the last day of COS and the 

mean total dose of r-hFSH were both lower in the CONSORT 

group when compared with the non-CONSORT group; 
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In women aged ,35 years (96.6%; n=2,491), clinical 

pregnancy rates per ET were higher in the CONSORT 

than in the non-CONSORT group (P=0.044), but clinical 

pregnancy rates per started cycle were similar in the two 

groups (P=0.144; Table 6). For women aged $35 years 

(3.4%; n=87), clinical pregnancy rates per ET (P=0.273) 

and per COS cycle (P=0.296) were slighter lower in the 

CONSORT group versus the non-CONSORT group, but 

these differences were not significant (Table 6).

Safety
Symptoms of OHSS were reported in 11.3% (291/2,579) of 

cycles (OHSS data were missing for 34.6% [892/2,579] of 

cycles); 3.0% (78/2,579) were grade 2 (CONSORT: 2.8% 

[19/677]; non-CONSORT: 2.9% [53/1,800]) and 0.5% 

(14/2,579) were grade 3 (CONSORT: 0.3% [2/677]; non-

CONSORT: 0.6% [11/1,800]). OHSS was considered an 

SAE (ie, required hospitalization) in 0.81% (21/2,579) of 

cases (CONSORT group: 0.74% [5/677]; non-CONSORT 

group: 0.83% [15/1,800]).

Miscarriage occurred in 14.8% (132/889) of clinical 

pregnancies (CONSORT: 12.5% [33/263]; non-CONSORT: 

15.3% [96/626]). Singleton births occurred in 55.2% 

(363/658) of patients, twins in 24.3% (160/658), and triplets 

in 0.46% (3/658). No births were reported in 20.1% (132/658) 

of cycles. Data were missing for 265 cycles.

Discussion
This postmarketing surveillance study compared the starting 

dose of r-hFSH recommended by the CONSORT calculator 

with that planned by the treating physician and the starting 

dose actually received by the patient. Overall, approximately 

one-third of patients were prescribed the CONSORT-

calculated starting dose of r-hFSH. Most of the patients in 

the non-CONSORT group (81.5%) received a starting dose 

Table 3 COS characteristics in the CONSORT and non-
CONSORT starting dose groupsa

Characteristic CONSORT 
group (n=677)

Non-CONSORT 
group (n=1,800)

P-value

Need for dose  
adjustment during  
COS, % (n)

45.4 (264)b 42.9 (703)c 0.3021d

r-hFSH dose on the  
last day of COS (IU),  
mean (SD)

145.2 (50.7) 177.5 (60.9) ,0.0001e

Total r-hFSH dose 
requirement (IU),  
mean (SD)

1,575.9 (641.9) 1,916.1 (837.8) ,0.0001e

Duration of COS  
(days), mean (SD)

10.9 (2.44) 11.0 (2.54) 0.1559e

Notes: aCONSORT-calculated r-hFSH starting doses were available for 2,480 
patients; a starting dose of 75 IU was recommended for three patients, 112.5 IU for 
1,642 patients, 150 IU for 466 patients, 187.5 IU for 191 patients, 225 IU for 123 patients, 
262.5 IU for 35 patients, and 300 IU for 20 patients. Data on both the CONSORT-
calculated dose and the actual starting doses were available for 2,477 cycles; 
bpercentage calculated from 582 patients, as data were missing for 95 patients; 
cpercentage calculated from 1,639 patients, as data were missing for 161 patients;  
dchi-square test; eWilcoxon two-sample test.
Abbreviations: COS, controlled ovarian stimulation; CONSORT, CONsistency 
in r-FSH Starting dOses for individualized tReatmenT; n, sample number; SD, standard 
deviation; r-hFSH, recombinant human follicle-stimulating hormone.

Table 4 COS characteristics in the higher than, actual, and lower 
than CONSORT-calculated dose groups

Characteristic Higher than 
CONSORT-
calculated  
dose group

CONSORT-
calculated  
dose group

Lower than 
CONSORT-
calculated 
dose group

r-hFSH dose on the  
last day of COS (IU),  
mean (SD)

182.9  
(60.03)

145.2  
(50.71)

154.5  
(59.42)

Total r-hFSH dose  
requirement (IU),  
mean (SD)

1,980.3  
(858.25)

1,575.9  
(641.94)

1,639.2  
(677.56)

Abbreviations: COS, controlled ovarian stimulation; CONSORT, CONsistency 
in r-FSH Starting dOses for individualized tReatmenT; r-hFSH, recombinant human 
follicle-stimulating hormone; SD, standard deviation.

Table 5 Treatment outcomes in the CONSORT and non-
CONSORT starting dose groups

Outcomea CONSORT 
group (n=677)

Non-CONSORT 
group (n=1,800)

hCG administered, % (n)b 92.5 (626) 92.9 (1,673)
Oocyte retrieval attempted, % (n)c 95.6 (647) 96.7 (1,741)
Number of oocytes  retrieved,  
mean (SD)d

10.6 (6.15) 11.4 (6.66)

Number of embryos transferred  
per patient, mean (SD)e

1.98 (0.41) 2.03 (0.45)

Clinical pregnancy rate per  
started COS cycle, % (n)f

38.8 (263) 34.8 (626)

Clinical pregnancy rate per  
ET, % (n)g

45.0 (263) 39.5 (626)

Notes: aOocyte retrieval was attempted in 96.5% (2,490/2,579) of cycles, with 
2,405/2,490 cycles resulting in the retrieval of at least one oocyte. Fertilization was 
attempted using ICSI in 78.8% (1,894/2,405) of cycles, IVF in 17.8% (428/2,405) of 
cycles, and both ICSI and IVF (for different oocytes in the same cohort) in 2.8% 
(68/2,405) of cycles. Neither IVF nor ICSI was reported in 0.58% (14/2,405) of 
cycles, and fertilization technique was unspecified in one cycle. Pregnancy rates 
were calculated as a proportion of all patients starting COS cycles (CONSORT 
n=677; non-CONSORT n=1,800), and as a proportion of all patients who completed 
ET (CONSORT n=585; non-CONSORT n=1,587); bP=0.5749 (chi-square test); 
cP=0.1692 (chi-square test); dPer cycles with attempted oocyte retrieval; P=0.0341 
(Wilcoxon two-sample test); eP=0.0043 (Wilcoxon two-sample test); fCONSORT 
versus non-CONSORT; P=0.142 (chi-square test), data were missing for 
102 patients (95 patients ,35 years; seven patients $35 years); gCONSORT versus 
non-CONSORT; P=0.049 (chi-square test), data missing for 90 patients (85 patients 
,35 years; five patients $35 years).
Abbreviations: CONSORT, CONsistency in r-FSH Starting dOses for individu
alized tReatmenT; n, sample number; hCG, human chorionic gonadotrophin; SD, 
standard deviation; COS, controlled ovarian stimulation; ET, embryos transferred; 
ICSI, intracytoplasmic sperm injection; IVF, in vitro fertilization.
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of r-hFSH that was higher than the CONSORT-calculated 

dose. Indeed, the mean CONSORT-calculated starting dose 

(134.5 IU) was lower than both the starting dose recom-

mended by the physician (164.6 IU) and the actual starting 

dose (162.2 IU). Although similar proportions of patients in 

the CONSORT and non-CONSORT groups required dose 

adjustments during COS, the mean r-hFSH dose on the last 

day of COS and mean total r-hFSH dose were higher in the 

non-CONSORT group.

The mean number of oocytes retrieved (11.4 oocytes 

versus 10.6 oocytes, respectively) and clinical pregnancy 

rates per started cycle (34.8% versus 38.8%, respectively 

[P=0.142]) were similar in the non-CONSORT and CON-

SORT groups. However, clinical pregnancy rates per ET 

were lower in the non-CONSORT group (39.5%) than in 

the CONSORT group (45.0% [P=0.049]). This may have 

been due to differences in procedures across the 31 centers. 

Furthermore, this study was not powered to analyze second-

ary endpoints. Nevertheless, the clinical pregnancy rates 

per ET in our study compare favorably with those reported 

from the German IVF Registry, which includes women 

aged .35 years using in vitro fertilization (29.5%–30.0%) 

and 28.4% using intracytoplasmic sperm injection.15,16

Severe OHSS (grade 3) was reported in 0.5% of cycles, 

with a lower frequency in the CONSORT group than in the 

non-CONSORT group (0.3% versus 0.6%, respectively). 

Miscarriage occurred in 14.8% of clinical pregnancies, with 

a numerically lower rate in the CONSORT group than in the 

non-CONSORT group (12.5% versus 15.3%, respectively). 

The rates of miscarriage per clinical pregnancy observed 

in this study were lower than those calculated using data 

(fresh cycles) from the 2008 and 2010 reports of the German 

IVF Registry (18.9% and 18.8% per clinical pregnancy, 

respectively).15,16

We acknowledge the limitations associated with the 

observational nature of this postmarketing surveillance study, 

which include a lack of randomization, potential patient 

selection bias, and the reliance on the accurate reporting of 

events. One of the main criticisms of observational data is the 

selection bias that may arise during assignment of a treatment 

by the physician and the lack of matched patient populations 

in treatment groups.17 In this study, the treating physicians 

may have based their choice of r-hFSH starting dose on 

nonstudied covariates, or they may have been influenced by 

the CONSORT calculator, altering their opinion of an appro-

priate recommended dose for consecutive patients treated. 

In addition, patients at greater risk of poor or excessive 

ovarian response were more likely to have cycles cancelled; 

the withdrawal of these patients could bias the results, for 

example, when calculating clinical pregnancy rates per ET. 

Also, owing to reliance on the accurate reporting of events, 

the numbers of cycles for which evaluable data were avail-

able for outcomes differed and, therefore, these results may 

not be generalizable to all populations of women undergoing 

ART. Furthermore, since the primary population in this study 

comprised women aged #35 years with a BMI of #30 kg/m2 

– a population of women less commonly seen in United 

States clinical practice, for example – these data may not 

be applicable to all populations of women. Although SAEs 

have been described here, the reporting of adverse events is 

not required in German postmarketing surveillance studies. 

Finally, it should also be noted that all statistical analyses 

were carried out post hoc, so any conclusions from these 

data should be made with caution.

In the present study, the CONSORT calculator only 

selected 75 IU as the starting dose in three patients. 

Interestingly, the CONSORT calculator pilot study found 

an inadequate response using starting doses of 75 IU, and 

this dose was subsequently excluded from the CONSORT 

randomized controlled study.13

Despite the original CONSORT algorithm being developed 

for women aged ,35 years (undergoing COS using a long 

GnRH agonist protocol),1,12 no significant difference was found 

in clinical pregnancy rates (per ET or per started cycle) for the 

CONSORT and non-CONSORT groups for the subset of older 

($35 years) women in this study. However, owing to the small 

Table 6 Clinical pregnancy rates in the CONSORT and non-
CONSORT starting dose groups for patients aged ,35 years and 
$35 years

Outcome CONSORT 
group 
(n=677)

Non-CONSORT 
group 
(n=1,800)

P-value

Clinical pregnancy rate per started COS cycle, % (n/N)a

 � Patients aged  
,35 years

39.1 (259/662) 34.9 (605/1,734) 0.144

 � Patients aged  
$35 years

26.7 (4/15) 32.3 (21/65) 0.296

Clinical pregnancy rate per ET, % (n/N)b

 � Patients aged  
,35 years

45.4 (259/571) 39.5 (605/1,531) 0.044

 � Patients aged  
$35 years

28.6 (4/14) 38.2 (21/55) 0.273

Notes: Owing to the small sample size, a two-sided Fisher’s exact test was used to 
compare clinical pregnancy rates of patients aged $35 years. A chi-square test was 
used to compare clinical pregnancy rates of patients aged ,35 years. aData missing 
for 95 patients aged ,35 years and seven patients aged $35 years; bdata missing for 
85 patients aged ,35 years and five patients aged $35 years.
Abbreviations: CONSORT, CONsistency in r-FSH Starting dOses for individu
alized tReatmenT; n, sample number; N, total number; COS, controlled ovarian 
stimulation; ET, embryos transferred.
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patient number, these findings should be treated with caution. 

Also, short or ultralong GnRH agonist or antagonist protocols 

were used for some patients, again representing scenarios that 

the CONSORT calculator was not developed for.

Conclusion
Dosing models for use in COS represent an important step 

toward individualization of ART protocols. In this large 

observational study, the starting doses of r-hFSH for COS 

recommended by physicians in routine clinical practice were 

generally higher than the CONSORT-calculated doses. In 

addition, most patients received an actual starting dose of 

r-hFSH that was higher than the CONSORT-calculated dose, 

suggesting a lack of trust by the physician in the CONSORT-

calculated dose. Further research to evaluate the full clinical 

impact of dosing algorithms on safety and efficacy during 

COS is warranted.

Acknowledgments
We thank the German RecDate Study Group for providing 

the data. Data management and analysis were conducted 

by ANFOMED GmbH, Möhrendorf, Germany (funded by 

Merck KGaA, Darmstadt, Germany). We thank Dr Elmar 

Beck (of ANFOMED GmbH) for his statistical expertise.

We also thank Laura McDonagh, Hannah Wills, and 

Catherine Kidd of Caudex Medical (funded by Merck KGaA, 

Darmstadt, Germany) for their assistance in the preparation 

of the manuscript.

Merck KGaA, Darmstadt, Germany provided funding 

for the data documentation and statistical analysis of this 

postmarketing surveillance study and for medical writing 

support for the preparation of this manuscript. Except as 

otherwise stated, the authors confirm independence from 

the funding source. Except as expressly stated, the funding 

source did not participate or intervene in any way in the 

collection and/or interpretation of data and/or in the writing 

of this article. This article expresses the views and opinions 

of the authors. The funding provided by Merck KGaA is not 

conditioned in any way on any pre-existing or future business 

relationships between the company and the authors or on any 

business or other decisions the authors may have made in the 

past or may make in the future relating to the company or 

its products. The funding source and the authors expressly 

recognize that this manuscript is the result of an observa-

tional (noninterventional), postmarketing surveillance study, 

and as such it reflects current clinical practice in a specific 

country. In doing so, it may refer to pharmaceutical products, 

therapeutics, or indications not yet registered or approved in 

a given country. The funding source expressly declares that it 

does not promote, endorse, or advocate any potential uses of 

its products outside of the approved indications foreseen in 

the registered label in a given country. Any such uses remain 

a medical decision to be taken only by a suitably qualified 

health care professional.

Author contributions
Olaf GJ Naether contributed to the study design, data analy-

sis, manuscript drafting, and critical discussion. Andreas 

Tandler-Schneider contributed to the study design, data 

analysis, manuscript drafting, and critical discussion. Wilma 

Bilger contributed to the study design, study administration, 

data analysis, manuscript drafting, and critical discussion.

Disclosure
Olaf GJ Naether and Andreas Tandler-Schneider have nothing 

to disclose. Wilma Bilger is an employee of Merck Serono 

GmbH, Germany.

References
	 1.	 Howles CM, Saunders H, Alam V, Engrand P; FSH Treatment Guide-

lines Clinical Panel. Predictive factors and a corresponding treatment 
algorithm for controlled ovarian stimulation in patients treated with 
recombinant human follicle stimulating hormone (follitropin alfa) dur-
ing assisted reproduction technology (ART) procedures. An analysis of 
1378 patients. Curr Med Res Opin. 2006;22(5):907–918.

	 2.	 Fleming R, Deshpande N, Traynor I, Yates RW. Dynamics of FSH-
induced follicular growth in subfertile women: relationship with age, 
insulin resistance, oocyte yield and anti-Mullerian hormone. Hum 
Reprod. 2006;21(6):1436–1441.

	 3.	 Templeton A, Morris JK, Parslow W. Factors that affect outcome of 
in-vitro fertilisation treatment. Lancet. 1996;348(9039):1402–1406.

	 4.	 van Noord-Zaadstra BM, Looman CW, Alsbach H, Habbema JD,  
te Velde ER, Karbaat J. Delaying childbearing: effect of age on fecundity 
and outcome of pregnancy. BMJ. 1991;302(6789):1361–1365.

	 5.	 Wright VC, Schieve LA, Reynolds MA, Jeng G, Kissin D. Assisted 
reproductive technology surveillance – United States, 2001. MMWR 
Surveill Summ. 2004;53(1):1–20.

	 6.	 Verberg MF, Eijkemans MJ, Macklon NS, Heijnen EM, Fauser BC, 
Broekmans FJ. Predictors of low response to mild ovarian stimulation ini-
tiated on cycle day 5 for IVF. Hum Reprod. 2007;22(7):1919–1924.

	 7.	 Broekmans FJ, Kwee J, Hendriks DJ, Mol BW, Lambalk CB. A system-
atic review of tests predicting ovarian reserve and IVF outcome. Hum 
Reprod Update. 2006;12(6):685–718.

	 8.	 Bancsi LF, Broekmans FJ, Eijkemans MJ, de Jong FH, Habbema JD,  
te Velde ER. Predictors of poor ovarian response in in vitro fertilization: 
a prospective study comparing basal markers of ovarian reserve. Fertil 
Steril. 2002;77(2):328–336.

	 9.	 Bancsi LF, Broekmans FJ, Mol BW, Habbema JD, te Velde ER. Per-
formance of basal follicle-stimulating hormone in the prediction of 
poor ovarian response and failure to become pregnant after in vitro 
fertilization: a meta-analysis. Fertil Steril. 2003;79(5):1091–1100.

	10.	 Popovic-Todorovic B, Loft A, Lindhard A, Bangsbøll S, Andersson AM, 
Andersen AN. A prospective study of predictive factors of ovarian 
response in ‘standard’ IVF/ICSI patients treated with recombinant FSH. 
A suggestion for a recombinant FSH dosage normogram. Hum Reprod. 
2003;18(4):781–787.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Drug, Healthcare and Patient Safety

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/drug-healthcare-and-patient-safety-journal

Drug, Healthcare and Patient Safety is an international, peer-reviewed 
open-access journal exploring patient safety issues in the healthcare 
continuum from diagnostic and screening interventions through to treat-
ment, drug therapy and surgery. The journal is characterized by the rapid 
reporting of reviews, original research, clinical, epidemiological and 

post-marketing surveillance studies, risk management, health literacy 
and educational programs across all areas of healthcare delivery. The 
manuscript management system is completely online and includes a very 
quick and fair peer-review system. Visit http://www.dovepress.com/ 
testimonials.php to read real quotes from published authors.

Drug, Healthcare and Patient Safety 2015:7submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

Dovepress

76

Naether et al

	11.	 Bancsi LF, Broekmans FJ, Looman CW, Habbema JD, te Velde ER. 
Impact of repeated antral follicle counts on the prediction of poor ovar-
ian response in women undergoing in vitro fertilization. Fertil Steril. 
2004;81(1):35–41.

	12.	 Olivennes F, Howles CM, Borini A, et  al; CONSORT study group. 
Individualizing FSH dose for assisted reproduction using a novel 
algorithm: the CONSORT study. Reprod Biomed Online. 2009;18(2): 
195–204.

	13.	 Olivennes F, Trew G, Borini A, et  al. Randomized, controlled, 
open-label, non-inferiority study of the CONSORT algorithm for 
individualized dosing of follitropin alfa. Reprod Biomed Online. 
2015;30(3):248–257.

	14.	 Pak SJ, Warlich J, van Rooij TN. [RecDate – an IT-solution for the 
documentation and quality management of reproductive medicine]. 
Zentralbl Gynakol. 2001;123(8):482–486. German.

	15.	 Bühler K, Bals-Pratsch M, Blumenauer V, et  al. DIR Annual 
2010 – German IVF-registry. Journal für Reproduktionsmedizin und 
Endokrinologie. 2011;8(4):253–280.

	16.	 Kupka MS, Bühler K, Dahncke W, Wendelken M, Bals-Pratsch M. 
Summary of the 2008 annual report of the German IVF registry. 
Reproduktionsmedizin und Endokrinologie. 2010;7(1):34–38.

	17.	 Krishnan E, Fries JF. Measuring effectiveness of drugs in observational 
databanks: promises and perils. Arthritis Res Ther. 2004;6(2):41–44.

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com/drug-healthcare-and-patient-safety-journal
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 2: 
	Nimber of times reviewed: 


