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Abstract
Purpose Infertility is increasing worldwide, and many couples seek IVF. Clinical management and laboratory work are 
fundamental in the IVF journey. Therefore, the definition of reliable key performance indicators (KPIs) based on clinical and 
laboratory parameters, is essential for internal quality control (IQC). Laboratory performance indicators have been identified 
and a first attempt to also determine clinical ones has been recently published. However, more detailed indicators are required.
Methods An Italian group of experts in Reproductive Medicine from both public and private clinics on behalf of SIFES-MR 
and SIERR was established to define IVF indicators to monitor clinical performance.
Results The working group built a consensus on a list of KPIs, performance indicators (PIs) and recommendation indicators 
(RIs). When deemed necessary, the reference population was stratified by woman age, response to ovarian stimulation and 
adoption of preimplantation genetic testing for aneuploidies (PGT-A). Each indicator was scored with a value from 1 to 5 
and a weighted average formula – considering all the suggested parameters—was defined. This formula generates a center 
performance score, indicating low, average, good, or excellent performance.
Conclusion This study is intended to provide KPIs, PIs and RIs that encompass several essential aspects of a modern IVF 
clinic, including quality control and constant monitoring of clinical and embryological features. These indicators could be 
used to assess the quality of each center with the aim of improving efficacy and efficiency in IVF.

Keywords Key performance indicators · Consensus meeting · Quality improvement · Assisted reproductive technology · 
Performance indicators · Recommendations

Introduction

Infertility is a widely spread condition increasing over time 
and the number of infertile couples seeking Assisted Repro-
ductive Technology (ART) increased from 5 to 10% per year 
[1]. Worldwide, 90 million couples experience infertility [2]. 
The latest data indicate that in most European countries an 
average of 2.6% births are conceived through ART per year 
[3]. Moreover, while in the United States ART accounted for 
slightly less than 2.1% of births in 2019 [4], in Italy 11,305 
children were born, representing 2.7% of the total number 
of Italian births in 2020 (404,892 live births, https:// www. 
iss. it/ rpma- dati- regis tro).

Alberto Vaiarelli, Carlotta Zacà equally contributed to this work.

Alberto Vaiarelli, Valentina Spadoni, Alessandro Conforti, Carlo 
Alviggi, Roberto Palermo, Carlo Bulletti, Filippo Maria Ubaldi, 
Andrea Borini On behalf of the Italian Society of Fertility and 
Sterility and Human Reproduction (SIFES-MR).

Carlotta Zacà, Danilo Cimadomo, Lucia De Santis, Valerio Pisaturo 
On behalf of the Italian Society of Embryology, Reproduction and 
Research (SIERR).

 * Alberto Vaiarelli 
 alberto.vaiarelli@gmail.com

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s10815-023-02792-1&domain=pdf
http://orcid.org/0000-0002-0873-3925
http://orcid.org/0000-0002-9017-6805
http://orcid.org/0000-0002-5390-9221
https://www.iss.it/rpma-dati-registro
https://www.iss.it/rpma-dati-registro


 Journal of Assisted Reproduction and Genetics

1 3

In Italy, the number of births decrease constantly, with a 
drop under 400,000 births registered in 2021. Treating infer-
tility with ART is a complex process including clinical work 
and laboratory procedures [5]. ART involves different steps, 
such as ovarian stimulation (OS), oocyte pick-up (OPU), 
oocytes fertilization, embryo culture, and/or cryopreserva-
tion in the laboratory, and intrauterine embryo transfer (ET), 
leading to implantation, pregnancy and possibly the birth of 
a healthy child [3, 6, 7].

The advances in IVF such as blastocyst culture, ane-
uploidy testing on trophectoderm biopsies, vitrification, 
cycle segmentation and the chance to use unconventional 
stimulation protocols, deeply changed the approach in man-
aging infertile couples [8]. Clinical management of infertile 
couples and ART laboratory impact the overall treatment 
success. However, all the progresses to date, from blasto-
cyst culture to vitrification, are closely linked to the efficient 
management of infertile patients from their first consultation 
until ET. Careful monitoring of IVF efficiency and fertility 
care quality throughout the journey is essential. Currently, 
the main goal of IVF is obtaining a healthy baby in a short 
timeframe and with the least possible reproductive risks. 
According to the world health organization (WHO), indeed, 
high quality fertility care should grant the individuals and 
the couples with their the right to establish a family (https:// 
www. who. int/ news- room/ fact- sheets/ detail/ infer tility). 
Therefore, the identification of key performance indicators 
score (KPIs) and/or Performance Indicators (PIs) based on 
clinical and laboratory parameters is important to quantita-
tively and qualitatively measure each center performance 
and to guide the internal quality control (IQC) in ART [9]. 
PIs are elements used to quantify specific achievements, 
monitor, and constantly improve the results, as required by 
the QMS (quality management system). Both KPIs and PIs 
must be measurable, reproducible, consistent, and appropri-
ate to define the effectiveness and safety of care. They must 
be also agreed upon by a consensus of experts [10]. Each 
IVF center, both private and public ones, should constantly 
monitor their performance indexes to assess the quality of 
the procedures. Nonetheless, the relevant indexes are highly 
complex and tend to be difficult to monitor. Moreover, the 
lack of standardization of the parameters used limits both 
outcomes’ monitoring and overall performance. The stand-
ardization of the parameters would substantially improve 
IVF procedures and enable the comparison of the results 
across centers.

Laboratory indicators have been already identified dur-
ing two international consensuses regarding: (i) a minimum 
list of indicators, (ii) their definitions (including inclusion/
exclusion criteria and calculation formulae), and (iii) values 
for each KPI (minimum ‘competence’ limit and ‘aspirational 
goal’ benchmark) [9, 11]. The first attempt to determine clin-
ical indicators in IVF, instead, was recently published in 

the Maribor Consensus [5]. However, many aspects remain 
unclear and demand further in-depth analysis. Specifically, 
the Maribor consensus considered only women < 40 years 
as reference population, without a further stratification 
indicative of different patients’ prognosis. This is crucial, 
though, considering that different classifications exist to 
better stratify poor prognosis patients, especially in case of 
women > 35 years, when a dramatical decline of prognosis 
is observed on a yearly basis [12–14]. Consequently, specific 
indicators should be developed based on a more detailed 
age stratification. Other unsolved issues are related with the 
lack of specific indicators of ovarian response and concern-
ing same couple or third-party reproduction. Finally, no 
indicators were proposed to assess the first steps of fertility 
care (infertility work-up or time between the first consulta-
tion and treatment decision making). Considering all these 
issues, the aim of this Consensus was to overcome them by 
developing more detailed IVF indicators in a collaboration 
between clinicians and embryologists on behalf of the Ital-
ian Society of Fertility, Sterility and Reproductive Medi-
cine (SIFES-MR) and the Italian Society of Embryology, 
Reproduction and Research (SIERR). At last, we defined a 
methodology to outline a measurable center performance 
score (CPS) at each IVF clinic, which might be useful as a 
self-assessment IQC tool.

Methods

The scientific board was composed of experts in Reproduc-
tive Medicine working at Italian IVF centers. They were rep-
resentative of three Italian geographical areas (i.e., northern, 
central, and southern) and active in either public or private 
clinics. Both clinicians and embryologists were involved. 
Also, two members of the ART Italian National Register 
were involved. Figure 1 summarized the workflow of this 
Consensus.

AV, CZ, and VS analyzed the three published interna-
tional consensuses to summarize and identify their inherent 
limitations. All experts were then invited to list the indica-
tors adopted as part of their clinical practice to assess and 
improve the quality of their IVF setting, based on scien-
tific evidence and clinical experience. Three consecutive 
web meetings were organized to discuss the KPIs aiming 
at (i) reaching a consensus on the list of suggested indi-
cators; (ii) summarizing definition, rationale, formula, and 
frequency of data collection; and (iii) define competence 
and benchmark values. The summary of evidence selected 
by the expert panel and the final list of KPIs/PIs/RIs were 
discussed and agreed upon during a one-day meeting held in 
Rome in January 2022. During the consensus meeting, the 
results of internal surveys, scientific evidence and personal 
clinical experience were integrated into this document by 

https://www.who.int/news-room/fact-sheets/detail/infertility
https://www.who.int/news-room/fact-sheets/detail/infertility
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the experts to finally find a Consensus on the recommended 
list of competence and benchmark values. The list of indi-
cators was finally shared with all members of SIFES-MR 
and SIERR executive committees for their comments. Three 
different levels of agreement were outlined within the panel 
of experts:

1. KPIs with high agreement (> 80%).
2. PIs with medium agreement (40–80%).
3. RIs with poor agreement (< 40%).

The panel ranked these indicators based on the latest 
published level of evidence. For each indicator proposed 
and shared among the panel, the following information were 
considered: definition, rationale, formula, data sources, 
strengths and weaknesses, frequency of data collection, and 
limitations. Moreover, minimum expected or competence 
values (i.e., values that any laboratory should be able to 
achieve) and benchmark values (i.e., values that shall repre-
sent the best practice goal) were included for each indicator 
based on both the current literature and personal experience.

To identify more applicable and realistic indicators, 
the reference population was further stratified based on 

woman age (≤ 34 years, 35–39 years, ≥ 40 years) and ovar-
ian response (expected poor, normal, and high respond-
ers). The definition of poor, normal and high respond-
ers is based on the number of oocytes retrieved. While 
poor responders are women collecting less than 4 oocytes 
[15], high responders collect more than 15 oocytes [16]. 
Normal responders, instead, collect 10–15 oocytes. The 
stratification was carried out only when deemed necessary 
for certain KPIs. When the indicators are not stratified in 
terms of age or ovarian response, we simply referred to 
“all patients” or “reference population”.

Results

KPIs: Statements with high agreement (> 80%) (Table 1)

1. Cycle cancellation rate (before OPU) (%CCR)

• Definition: Cycle cancellation rate was defined as 
treatment discontinuation before OPU.

Fig. 1  Overview of the workflow adopted to build the SIFES-MR and SIERR Consensus on the performance indicators for IVF clinical practice
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• Formula: Number of cycles cancelled before OPU 
/ Number of started cycles (i.e., ovarian stimulation 
initiated)

• Competence and benchmark values:

– Minimum Expected: Poor responders ≤ 30%; 
Normal and Hyper responders ≤ 3%

– Best Practice Goal: Poor responders ≤ 10%; 
Normal and Hyper Responders ≤ 0.5%

• Frequency of analysis: 3 months or 100 cycles, 
whichever comes first.

• Population: Poor, normal and hyper responders
• Rationale: Cancellation of an IVF cycle is an 

unexpected outcome that can occur prior to or 
after OPU. The cycle cancellation before OPU was 
agreed upon as a relevant parameter to assess ovar-
ian stimulation performance. Overall cycle cancel-
lation before OPU is estimated as 7.9% [17, 18] due 

Table 1  List of KPIs identified by SIFES-MR and SIERR panel 
of experts with high agreement (> 80%). To outline more applica-
ble and realistic indicators for some of them, the reference popula-
tion has been stratified based on maternal age and ovarian response 

to the stimulation. The table represents an overview of competence 
and benchmark values for the each KPI along with the suggested fre-
quency of their analysis and a suggested value for the calculation of 
the center performance score (CPS)

OPU oocyte pick-up, OHSS ovarian hyperstimulation syndrome, IVM in vitro maturation, SMF severe male factor, AOA artificial oocyte activa-
tion

KEY PERFORMANCE INDI-
CATORS

Reference population Competence Value Benchmark Value Suggested frequency 
of analysis

Suggested Value of 
this KPI (1 = low 
importance to 5 = high 
importance)

1. Cycle Cancellation  
 Rate (before OPU) (% CCR)

a) Poor responders a) ≤ 30% a) ≤ 10% 3 months or 100 
cycles

3
b) Normal and Hyper 

responders
b) ≤ 3% b) ≤ 0.5%

2. Late Follicle-to-Oocytes 
index (FOI)

All patients  ≥ 50%  ≥ 80% Monthly or 100 
cycles

4

3. Proportion  
of MII oocytes at ICSI  
(% MII)

All patients  ≥ 75%  ≥ 90% Monthly or 100 
cycles

3

4. Complication  
rate after OPU (% Co- 
OPU)

All patients  ≤ 0.5%  ≤ 0.1% 3 months or 50 
cycles

2

5. ICSI fertilization rate All patients (Except 
for IVM, SMF, 
AOA, and vitrified-
warmed oocytes)

 ≥ 65%  ≥ 80% Monthly or 100 
cycles

4

6. Proportion of embryos 
with ≥ 8 cells on day 3

All patients  ≥ 45%  ≥ 70% Monthly or 100 
cycles

3

7. Total blastocyst development 
rate

a) ≤ 34–39 years a) ≥ 45% a) ≥ 65% Monthly or 100 
cycles

5
b) ≥ 40 years b) ≥ 35% b) ≥ 55%

8. Clinical Pregnancy Rate (% 
CPR)

a) ≤ 34 years a) ≥ 30% a) ≥ 40% 3 months or 100 
cycles

5
b) 35–39 years b) ≥ 20% b) ≥ 30%
c) ≥ 40 years c) ≥ 10% c) ≥ 20%
d) PGT-A (all 

patients)
d) ≥ 45% d) ≥ 60%

9. Multiple Pregnancy Rate (% 
MPR)

All patients (Includ-
ing egg donation)

 ≤ 10%  ≤ 5% 3 months or 50 
cycles

5

10. Miscarriage rate a) ≤ 34 years a) ≤ 20% a) ≤ 15% 6 months or 100 
cycles

3
b) 35–39 years b) ≤ 35% b) ≤ 25%
c) ≥ 40 years c) ≤ 50% c) ≤ 40%
d) PGT-A (all 

patients)
d) ≤ 15% d) ≤ 10%

11. Rate of cycles with moder-
ate-severe OHSS (% OHSS)

All patients  ≤ 3%  ≤ 0.5% 6 months or 100 
cycles

5
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to poor or excessive response to ovarian stimula-
tion, premature ovulation, or errors in assuming the 
medications. This parameter is more accurate than 
cycle cancellation before embryo transfer (ET) as 
the latter can be influenced by many factors such as 
local reimbursement policies, patient preferences, 
or IVF strategies (freeze all, extended embryo cul-
ture, and PGT-A) [17]. Indeed, the reported cancel-
lation rates are likely to underestimate the true ones 
[19].

2. Late Follicle-to-Oocytes index (FOI):

• Definition: The FOI assesses the consistency 
between the pool of antral follicles at the beginning 
of ovarian stimulation (up to the fifth day of stimu-
lation) and the number of oocytes retrieved at OPU 
[20]. Late FOI was proposed by the panel to reduce 
the expected inter-cycle and inter-observer antral fol-
licle count variability in routine clinical practice.

• Formula: Number of oocytes retrieved at OPU / 
number of antral follicles at the beginning of ovar-
ian stimulation [21].

• Competence and benchmark values:

– Minimum Expected: ≥ 50%
– Best Practice Goal: ≥ 80%

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first.

• Population: Reference population
• Rationale: Ovarian stimulation is essential in ART. 

The prediction of ovarian response is crucial for an 
optimal and individualized management [20]. FOI 
was described elsewhere and used to measure the 
ovarian sensitivity to exogenous gonadotropins [15, 
20]. The aim was to verify whether clinicians can 
adequately conduct ovarian stimulation. In fact, com-
paring the number of oocytes retrieved to the cohort 
of follicles matured during ovarian stimulation is 
valuable to understand if starting dose, triggering 
and oocyte retrieval were properly defined and con-
ducted. The pathogenesis of hypo-response to gon-
adotropin stimulation (ovarian resistance) seems 
associated with genetic or environmental factors, 
asynchronous follicular development or technical 
issues involving triggering for final oocytes matu-
ration or OPU [20, 22, 23]. FOI should be used to 
identify the subset of hypo-responders and determine 
if the ovarian reserve was adequately exploited [22].

3. Proportion of MII oocytes at ICSI (% MII)

• Definition: Proportion of mature oocytes available 
for ICSI

• Formula: Number of metaphase-II (MII) oocytes at 
ICSI / number of cumulus oocyte complexes (COCs) 
retrieved

• Competence and benchmark values:

– Minimum Expected: ≥ 75%
– Best Practice Goal: ≥ 90%

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first.

• Population: Reference population
• Rationale: All steps are important in IVF treatment 

to maximize the chance of success. Induction of final 
oocyte maturation is one of the most crucial steps. 
Indeed, choosing the right trigger is pivotal [24]. 
Suboptimal oocytes yield/high immaturity rate can 
be due to (i) low hCG intra-follicular levels (high 
BMI; injection errors); (ii) < 35 h between injection 
and OPU; (iii) aspirated follicles < 14 mm; (iv) LH 
receptor deficiency. Of note, BMI is inversely related 
to intra-follicular hCG concentration. For all these 
reasons, the proportion of MII oocytes at ICSI was 
identified as a RI in both the Vienna and Maribor 
consensuses. This is a proxy indication of the effec-
tiveness of ovarian stimulation [5], mirroring factors 
that influence the number of oocytes available for 
fertilization. Values outside the normal range must 
prompt a review of any changes in ovarian stimula-
tion, triggering, or follicle aspiration practices, as the 
proportion of MII oocytes could affect cumulative 
reproductive outcomes by affecting developmental 
competence, clinical pregnancy, and live birth rates 
[25, 26].

4. Complication rate after OPU (% Co-OPU)

• Definition: Complications of OPU include bleeding 
(severe vaginal, intra-abdominal, or intra-peritoneal 
bleeding), infection (pelvic or ovarian abscess, pel-
vic infections), severe pain, or injury of pelvic struc-
tures.

• Formula: Number of complications (any) that 
require an (additional) medical intervention or hos-
pital admission (OHSS excluded) / Number of OPUs

• Competence and benchmark values:

– Minimum Expected: ≤ 0.5%
– Best Practice Goal: ≤ 0.1%

• Frequency of analysis: 3 months or every 50 cycles, 
whichever comes first.

• Population: Reference population
• Rationale: Ultrasound-guided transvaginal route 

(US-TV) is the most common approach used to col-
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lect oocytes during IVF [27]. The oocyte retrieval 
procedure can be considered safe, although patients 
and physicians should recognize it is not without 
risks. The complication rate per OPU has been cal-
culated to around 0.4% overall. A surgical procedure 
is needed in few cases (0.1% per retrieval). Vaginal 
bleeding is the most common OPU complication, 
with a reported prevalence ranging 0.01% to 18.8%. 
This high difference is imputable to an inconsistent 
definition of vaginal bleeding [28–30]. OPU compli-
cations were consistently fewer when the operators 
had performed ≥ 250 procedures. Risk factors for 
these complications are a high number of oocytes 
retrieved, a long duration of the procedure, surgeon 
inexperience, younger patients with low BMI, his-
tory of abdominal or pelvic surgery, and previous 
pelvic inflammatory diseases [28]. Rarer complica-
tions, described as case reports, are ureterovaginal 
fistulas, pseudo-aneurysm of the iliac artery, ureteral 
injury, bladder injury with hematuria, ovarian tor-
sion, and ovarian abscess [29, 30]. Complications 
related to sedation or anesthesia have also been 
reported but are not considered a relevant PI for 
clinical practice in ART.

5. ICSI Fertilization rate

• Definition: The proportion of injected oocytes with 
2 pronuclei (PN) and 2 polar bodies (PB) the day 
after injection.

• Formula: Number of oocytes with 2PN and 2 PB / 
number of MII oocytes injected

• Competence and benchmark values:

– Minimum Expected: ≥ 65%
– Best Practice Goal: ≥ 80%

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first.

• Population: Reference population excluding cases 
where reduced fertilization rates are anticipated, 
including in-vitro matured or artificially-activated 
oocytes, and cases of severe male factor [31]. Severe 
male factor infertility encompasses severe oligo-
zoospermia (< 5 ×  106 sperms per ml of ejaculate), 
cryptozoospermia, and absence of spermatozoa in the 
ejaculate that requires surgical retrieval [32]. Thawed/
warmed oocytes cycles are also excluded [33].

• Rationale: Normal fertilization rate is considered a 
relevant parameter to assess ovarian stimulation per-
formance [34]. This is an essential KPI to evaluate the 
introduction of a technique or process, establishing 
minimum standards for proficiency, monitoring ongo-
ing performance within a quality management system 

(QMS; for IQC or external quality assurance [EQA]), 
benchmarking and quality improvement. It has been 
adopted as a KPI of the IVF laboratory to assess both 
operator and gamete competence [11]. It is a commonly 
reported and effective indicator, informative of gamete 
quality and/or operator skills. Of note, ICSI 2PN rate 
does depend on the various criteria adopted to opt for 
ICSI, which can represent a weakness. Nevertheless, 
several studies showed the importance of ICSI fertiliza-
tion as a KPI, which can impact on clinical outcomes. 
A recent retrospective study [35], indeed, showed fer-
tilization rates significantly associated with the clini-
cal outcome. Moreover, Rosen et al. [36] conducted 
a study involving 603 couples undergoing IVF and 
demonstrated that fertilization rate is a strong predic-
tor of implantation [36]. Recently, Scaravelli et al. [37] 
as well, demonstrated a positive association between 
fertilization rate and cumulative live birth rate (CLBR) 
across more than 9,000 cycles in the Italian ART reg-
ister, thereby further supporting the predictive power 
of this parameter [37]. This association stood also after 
correction in a multivariate logistic regression.

6. Proportion of embryos with ≥ 8 cells on day 3

• Definition: The proportion of embryos with at least 
8 cells on day 3 (measured at 68 ± 1 h post insemina-
tion).

• Formula: Number of embryos on day 3 with at least 
8 cells / Number of normally fertilized oocytes (i.e., 
oocytes with 2PN and 2 PB on day 1)

• Competence and benchmark values:

– Minimum Expected: ≥ 45%
– Best Practice Goal: ≥ 70%

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first.

• Population: Reference population.
• Rationale: This KPI reflects the ability of the culture 

system to support cleavage stage development accord-
ing to the expected developmental rate and the quality 
and viability of embryos, especially for day 2 or day 
3 transfers [11]. In evaluating this indicator, possible 
confounders are the timing of laboratory observations 
and the type of culture media used. Although culture 
conditions could influence embryo development, day 
3 embryo development rate is an important indicator 
because it reflects the overall laboratory performance. 
Of note, a recent study showed that the blastocyst for-
mation rate is associated with the number of cells in 
day 3 and in particular with a higher proportion of 
good-quality blastocysts in the > 8 cell group [38].
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7. Total blastocyst development rate

• Definition: The total blastocyst development rate 
is defined as the proportion of 2PN zygotes that 
develop to the blastocyst stage up to 168 h post 
insemination [9].

• Formula: Number of blastocysts obtained / Number 
of normally fertilized oocytes (i.e., oocytes with 2PN 
and 2 PB on day 1)

• Competence and benchmark values:

– Minimum Expected: ≥ 45% (≤ 34–39 yr); ≥ 35% 
(≥ 40 years)

– Best Practice Goal: ≥ 65% (≤ 34–39 yr); ≥ 55% 
(≥ 40 years)

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first.

• Population: Reference population stratified accord-
ing to the following age ranges (i) ≤ 34–39  yr; 
(ii) ≥ 40 years.

• Rationale: Total blastocyst development rate is con-
sidered important because it reflects the efficiency 
of the whole culture system [11]. In particular, it 
estimates its ability to support blastocyst formation 
from fertilized oocytes until formation of blastocoele 
cavity, inner cell mass, and trophectoderm, and indi-
cates embryo viability. It should be noted that this 
definition only considers blastocyst formation, but 
not its stage (day 5–7) or quality. Moreover, con-
founders exist such as timing of observation, cul-
ture medium, and culture conditions. This parameter 
was chosen because several studies emphasized the 
importance of these laboratory data in influencing 
clinical results [34, 39, 40]. We also established an 
assessment of the data by stratifying for maternal age 
as some studies reported that quantity and quality of 
blastocysts formed are independent from the num-
ber of collected oocytes, but negatively associated 
with female age [39]. In addition, several authors 
showed a maternal age-dependent effect on embryo 
development emerging only at the blastocyst stage 
[34, 41, 42]. This may derive from several molecu-
lar, biochemical, and cellular oocyte dysfunctions 
imputable to aging [43]. Vassena et al. suggested 
that the differences observed at the blastocyst stage 
may result from alterations in the embryonic genome 
activation processes [44]. Previous Consensuses 
suggested the “useable” blastocyst rate as a KPI. 
However, SIFES-MR and SIERR panel of experts 
reckons that the term “useable” relies on subjective 
and inconsistent evaluations [45] and heterogenous 
clinical policies (e.g., day 7 culture being conducted 

or not [46]), thereby limiting the reproducibility of 
“useable blastocyst rate” as KPI. The “total blasto-
cyst development rate” is instead less dependent on 
center-specific practice and expertise. A “blastocyst” 
is defined as any embryo that has completed blasto-
coel formation and whose inner cell mass is clearly 
visible (independently from its morphological qual-
ity). This would correspond to an embryo at the tB 
defined according to the ESHRE time lapse technol-
ogy working group as the “last frame before zona 
[pellucida] starts to thin” [47].

8. Clinical pregnancy rate (% CPR)

• Definition: Clinical pregnancy is defined as a preg-
nancy confirmed on ultrasonographic visualization 
of one or more gestational sacs with fetal heartbeat 
or definitive clinical signs of pregnancy [48].

• Formula: Number of pregnancies (diagnosed by 
ultrasonographic visualization of one or more ges-
tational sacs with fetal heartbeat or definitive clinical 
signs of pregnancy) / number of first embryo trans-
fers (either fresh or frozen/vitrified).

• Competence and benchmark values:

– Minimum Expected: ≥ 30% (≤ 34 years); ≥ 20% 
(35–39 years); ≥ 10% (≥ 40 years) [14].

– Best Practice Goal: ≥ 40% (≤ 34 years); ≥ 30% 
(35–39 years); ≥ 20% (≥ 40 years) [14]

– PGT-A Cycle:

Minimum Expected: ≥ 45%
Best Practice Goal: ≥ 60%

• Frequency of analysis: 3  months or every 100 
cycles, whichever comes first.

• Population: Reference population stratified 
according to the following age range for untested 
embryo transfers: (i) ≤ 34 years; (ii) 35–39 years; 
(iii) ≥ 40 years. In PGT-A cycles, no age stratifica-
tion is entailed for euploid embryo transfers.

• Rationale: Only first embryo transfers should be 
considered because (i) they mostly entail better qual-
ity and faster developing embryos, and (ii) to pre-
vent the influence of poor prognosis patients facing 
multiple failures and therefore undergoing multiple 
transfers of possibly progressively poorer quality and 
slower growing embryos [49–51]. The estimates pro-
vided here represent an overall expected outcome 
entailing either untested cleavage stage or blasto-
cyst transfers. Nevertheless, this panel of experts 
agreed that the latter might involve better results 
per transfer [52]. Euploid blastocysts transferred in 
the context of PGT-A cycles should result in CPR 
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per transfer higher than 50% almost independently 
from maternal age [53]. A single embryo transfer 
approach is strongly recommended to minimize 
the establishment of multiple pregnancies subject 
to significantly increased complications (see next 
KPI). The panel of experts acknowledges the live 
birth rate (LBR) as more accurate than the CPR to 
assess the efficiency per transfer of an IVF center, 
but also that not all clinics follow-up pregnancies 
up to live birth. Both CPR and LBR are calculated 
per first transfer though, therefore overlooking all 
cycles not reaching this treatment stage. This makes 
these measures well representative of the efficiency 
of embryo selection and embryo transfer procedures, 
but poorly representative of the overall performance 
of an IVF center (i.e., efficacy). Cumulative live birth 
rate (CLBR), instead, is the main clinical measure of 
success in IVF, comprehensively summarizing the 
efficacy of each started cycle (i.e., ovarian stimula-
tion initiated) [54]. Nevertheless, CLBR requires one 
year or more to be calculated and it cannot be used to 
assess the performance of an IVF center in the short- 
or medium-term, therefore also being poorly effec-
tive for IQC purposes. It was therefore considered 
by this Consensus a PI and not a KPI (commented 
later in the manuscript). CPR and total blastocyst 
development rate as KPIs may partially compensate 
for CLBR; however, this indicator should still be cal-
culated every year as a PI.

9. Multiple pregnancy rate (% MPR)

• Definition: A pregnancy with more than one fetus is 
defined a multiple pregnancy.

• Formula: Number of pregnancies with more than 
one fetus / number of pregnancies

• Competence and benchmark values:

– Minimum Expected: ≤ 10%
– Best Practice Goal: ≤ 5%

• Frequency of analysis: 3 months or every 50 cycles, 
whichever comes first.

• Population: Reference population (including egg 
donation cycles).

• Rationale: The prevalence of multiple pregnancy 
in natural conceptions is ≈1%. Women with a twin 
pregnancy are 6 times more likely to be hospitalized 
with complications, especially when of advanced 
maternal age. Multiple pregnancy is associated with 
high gestational risks (2–threefold increase versus 
singletons) including prematurity (17% of all pre-
term birth; sixfold increase), low birthweight (24% 
of low birth-weight infants < 2,500 g and 26% of 

very-low-birth-weight < 1,500  g), hypertensive 
pregnancy disorders (3–fourfold increase), gesta-
tional diabetes, postpartum hemorrhage, premature 
rupture of the membranes, hyperemesis, severe ane-
mia, operative delivery, neonatal morbidity and high 
neonatal and infant mortality [55, 56]. Therefore, a 
single blastocyst transfer is strongly recommended 
to ensure safety to all infertile couples, and espe-
cially in advanced maternal age women undergoing 
PGT-A or egg donation cycles, to reduce the preva-
lence of multiple pregnancies [57]. Of note, the risk 
of multiple pregnancies after single embryo transfer 
is around 1–2% and no further action can be under-
taken to reduce this value at present [58].

10. Miscarriage Rate

• Definition: The number of spontaneous losses of a 
clinical intrauterine IVF-derived pregnancy.

• Formula: Number of miscarriages / Number of 
clinical pregnancies

• Competence and benchmark values:

– Minimum Expected: ≤ 20% (≤ 34 years); ≤ 35% 
(35–39 years); ≤ 50% (≥ 40 years)

– Best Practice Goal: ≤ 15% (≤ 34 years); ≤ 25% 
(35–39 years); ≤ 40% (≥ 40 years)

– PGT-A cycle:

Minimum Expected: ≤ 15%
Best Practice Goal: ≤ 10%

• Frequency of analysis: 6  months or every 100 
cycles, whichever comes first.

• Reference population: Reference population strati-
fied according to the following age range for untested 
ETs: (i) ≤ 34 years; (ii) 35–39 years; (iii) ≥ 40 years. 
In PGT-A cycles, no age stratification is entailed for 
euploid ETs.

• Rationale: Pregnancy loss after IVF ranges 13–32% 
[59]. Higher prevalence of pregnancy loss is reported 
among advanced maternal age women with an aver-
age of 35–40% in women older than 42 years [60, 
61]. Pregnancy loss also reflects the efficacy of luteal 
phase support. In addition, considering that 8–10% of 
miscarriage could be linked to endocrine or metabolic 
disorders [62], the assessment of these factors could 
help reducing the risk for this adverse outcome. Preg-
nancy loss per clinical pregnancy is independent from 
the embryonic stage in the context of untested embryo 
transfers [52]. Conversely, euploid blastocyst transfer 
reduces the risk of miscarriage to 15% or less, inde-
pendently from maternal age, therefore specific com-
petence and benchmark values apply to PGT-A cycles.
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11. Rate of cycles with moderate/severe OHSS

• Definition: OHSS, a complication of fertility treat-
ment, is characterized by vomiting, abdominal pain, 
clinical ascites, oliguria/anuria, hematocrit > 0.45, 
hyponatremia (sodium < 135 mmol), hypo-osmolal-
ity, hypoproteinemia (serum albumin < 35 g/l; ovar-
ian sizes usually 8–12 cm), thromboembolism, and 
acute respiratory distress syndrome [63].

• Formula: Number of cycles with moderate or severe 
OHSS / number of started cycles (i.e., ovarian stimu-
lation initiated)

• Competence and benchmark values:

– Minimum Expected: ≤ 3%
– Best Practice Goal: ≤ 0.5%

• Limitations: The definition of OHSS varies across 
all studies included in a Cochrane meta-analysis [64].

• Frequency of analysis: 6  months or every 100 
cycles, whichever comes first.

• Population: Expected normal and hyper responders
• Rationale: High daily dose during ovarian stimula-

tion may increase OHSS prevalence in patients with 
high ovarian reserve markers, and in modern IVF it 
is mandatory minimizing its risk. Nonetheless, opti-
mizing ovarian response to stimulation is crucial as 
well to increase the CLBR per started cycle. Several 
follicle thresholds have been proposed as critical to 
predict the occurrence of OHSS, namely 14 folli-
cles > 11 mm for the general population [65] or > 20 
follicles > 11 mm for patients without polycystic 
ovary syndrome (PCOS) or non-poor responder 
patients [66]. The incidence of severe OHSS reported 
in clinical studies varies from 2% [65] to almost 9% 
[67]. In this regard, identification of hyper-respond-

ers is very important to reduce OHSS risk. Lately, 
OHSS prevalence has been significantly reduced via 
GnRH antagonist protocols. Indeed, GnRH agonist 
triggering, instead of hCG, and freeze-all (i.e., cycle 
segmentation policy) represents the most effective 
workflow to almost eradicate this complication [68]. 
A correct assessment of the ovarian reserve, along 
with couple’s clinical history (i.e., previous expe-
rience of OHSS), and individualization of medica-
tions’ starting dose, are all crucial before starting 
ovarian stimulation. In our view, OHSS prevalence is 
critical to assess clinicians’ performance, especially 
because ART registries to date do not inspect this 
value nor report its prevalence.

PIs: Statements with medium agreement (40–80%) 
(Table 2) 

1. IVF fertilization rate

• Definition: The proportion of oocytes with 2 pro-
nuclei (PN) and 2 polar bodies (PB) the day after 
conventional IVF.

• Formula: Number of oocytes with 2PN and 2 PB / 
number of cumulus oocyte complexes

• Competence and benchmark values:

– Minimum Expected: ≥ 60%
– Best Practice Goal: ≥ 75%

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first.

• Population: Refence population, excluding severe 
male factors.

Table 2  List of PIs identified by SIFES-MR and SIERR panel of experts with medium agreement (40–80%). Competence and benchmark values 
were proposed for each KPI, along with a suggested frequency for their analysis

PERFORMANCE INDICATORS Reference population Competence value Benchmark value Suggested frequency of analysis

1. IVF fertilization rate All patients (except for SMF)  ≥ 60%  ≥ 75% Monthly or 100 cycles
2. Oocytes cryo-survival rate All patients  ≥ 70%  ≥ 85% Monthly or 100 cycles
3. Embryo cryo-survival rate: > 50% 

blastomeres survived AND 3. Embryo 
cryo-survival rate: all blastomeres 
survived

All patients  ≥ 80%  ≥ 95% Monthly or 100 cycles
 ≥ 70%  ≥ 85%

4. Blastocyst cryo-survival rate All patients  ≥ 90%  ≥ 99% Monthly or 100 cycles
5. Successful biopsy rate All patients  ≥ 95%  ≥ 97% Monthly or 100 cycles
6. Follicular output rate (FORT) All patients  ≥ 40%  ≥ 80% Monthly or 100 cycles
7. Cumulative live birth rate (CLBR) a) ≤ 34 years a) ≥ 30% a) ≥ 40% Yearly

b) 35–39 years b) ≥ 20% b) ≥ 30%
c) ≥ 40 years c) ≥ 5% c) ≥ 10%



 Journal of Assisted Reproduction and Genetics

1 3

2. Oocyte cryo-survival rate

• Definition: Proportion of morphologically intact 
oocytes at the time of ICSI after thawing-warming.

• Formula: Number of survived oocytes / number of 
thawed-warmed oocytes.

• Competence and benchmark values:

– Minimum Expected: ≥ 70%
– Best Practice Goal: ≥ 85%

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first.

• Population: Refence population.

3. Embryo cryo-survival

• Definition: Survival was defined as the proportion 
of thawed-warmed viable embryos with at least 50% 
blastomeres intact and with all blastomeres intact.

• Formula: Number of thawed-warmed embryos 
with at least 50% of blastomeres intact / number of 
thawed-warmed embryos AND Number of thawed-
warmed embryos with all blastomeres intact / num-
ber of thawed-warmed embryos

• Competence and benchmark values:

– Minimum Expected: ≥ 80% and ≥ 70%, respec-
tively

– Best Practice Goal: ≥ 95% and ≥ 85%, respec-
tively

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first.

• Population: Refence population.

4. Blastocyst cryo-survival

• Definition: Blastocyst cryo-survival was defined as 
at least 75% of cells intact after thawing-warming

• Formula: Number of survived blastocysts / number 
of thawed-warmed blastocysts.

• Competence and benchmark values:

– Minimum Expected: ≥ 90%.
– Best Practice Goal: ≥ 99%.

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first.

• Population: Refence population.

5. Successful biopsy rate

• Definition: Proportion of biopsied samples where 
DNA is successfully detected.

• Formula: Number biopsies with DNA detected / 
number of biopsies performed.

• Competence and benchmark values:

– Minimum Expected: ≥ 95% [69]
– Best Practice Goal: ≥ 97% [70, 71]

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first.

• Population: Refence population.

6. Follicular output rate (FORT)

• Definition: A measure of the pool of antral fol-
licles at the beginning of ovarian stimulation that 
become pre-ovulatory follicles at the end [72, 73].

• Formula: Number of pre-ovulatory follicles / late 
antral follicle count.

• Competence and benchmark values:

– Minimum Expected: ≥ 40%
– Best Practice Goal: ≥ 80%

• Frequency of analysis: Monthly or every 100 
cycles, whichever comes first [20].

• Population: Refence population.

7. Cumulative live birth rate (CLBR)

• Definition: Started cycles (i.e., ovarian stimulation 
initiated) that result in the live birth of at least one 
baby.

• Formula: The number of deliveries with at least 
one live birth resulting from one started cycle / all 
cycles in which all embryos are transferred until 
a delivery occurs or until all embryos are used 
(including all cycles without transferable embryos 
obtained as well), whichever occurs first.

• Competence and benchmark values:

– Minimum Expected: ≥ 30% (≤ 34 years); ≥ 20% 
(35–39 years); ≥ 5% (≥ 40 years) [74, 75]

– Best Practice Goal: ≥ 40% (≤ 34 years); ≥ 30% 
(35–39 years); ≥ 10% (≥ 40 years) [74, 75]

• Frequency of analysis: Yearly.
• Population: Refence population.

PIs rationale

IVF fertilization is less affected by operators’ performance 
and clinical policies. Therefore, this indicator was not consid-
ered a KPI, like ICSI fertilization rate. Nonetheless, we added 
it to our list of PIs. When it comes to oocyte cryopreservation 
procedure, instead, embryologists’ performance is critical. 
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This stage of development indeed is the most delicate and 
perhaps least tolerant to cryopreservation [8], therefore being 
exposed to large inter-center variability. Nonetheless, oocyte 
cryo-survival is adopted for fertility preservation, accumula-
tion strategies, surplus oocytes after OPU, but all these prac-
tices are not the routine of an IVF center. On the contrary, 
embryo cryopreservation is part of the daily IVF practice and 
should be optimized in every clinic, as it allows for increased 
CLBR and offers the possibility to reduce multiple pregnan-
cies and OHSS risk [8]. In Europe, the proportion of cryopre-
served ETs is growing compared to fresh ones. Overall, it has 
been estimated that cryopreserved cycles contributed to 32% 
of the transfers conducted in 2011 [8]. From a technical per-
spective, vitrification is the most efficient cryopreservation 
strategy, as this technique significantly increases oocyte and 
embryo cryo-survival rates compared to slow freezing. Vit-
rification led to improved clinical outcomes and made both 
fertility preservation and donor oocyte banks solid options 
for patients. Furthermore, vitrification allowed for cycle 
segmentation in IVF to temporally disconnecting the stimu-
lation process from ET, thereby also providing additional 
time to implement (non-)invasive embryo selection strate-
gies, such as PGT-A, with the aim of identifying euploid 
embryos with greater chance of implantation per ET. In this 
regard, successful biopsy rate was included here as an indica-
tor of embryologists’ performance with the biopsy and tub-
ing procedures [11]. In the latest ESHRE PGT Consortium 
data report at the ESHRE annual meeting held in Milan in 
2022 (Monday, July 4th, 11:45—12:45, Silver Room, Session 
code:1100, Session title: Session 10—Data reporting session, 
Title: O-041: Data from the ESHRE PGT consortium – year 
2020) it was stated that the prevalence of blastocyst biopsy 
in 2020 was > 75% and that the overall risk of inconclusive 
diagnoses was 7% (3% due to amplification failure and 4% 
due to poor quality of the molecular analysis). Nonetheless, 
high-quality centers published rates of inconclusive diagno-
ses lower than 3%, therefore chosen as benchmark value in 
this Consensus [70, 76, 77].

Finally, the identification of PIs during ovarian stimula-
tion are important quantitative and qualitative measures of 
IQC, like FORT [78], that is significantly higher in women 
who achieved a pregnancy [73, 78]. Nevertheless, a low 
FORT (e.g., 30%) indicates hypo-response, due to the dis-
crepancy between the relatively low number of pre-ovula-
tory follicles which develop following ovarian stimulation 
compared to the number of antral follicles available at its 
beginning [20]. The main limitation of FORT is the lack of 
feasibility in ultrasound scanning at the start of stimulation 
during routinary activity. Despite this, we believe that—as 
for late FOI—this measure could help to better assessing the 
quality of ovarian stimulation, with a low FORT reflecting 
clinicians’ inability to identifying the correct starting dose 
to elicit a good oocyte recruitment.

Lastly, CLBR is undoubtedly the most important indica-
tor of IVF efficacy; it encompasses all steps of the journey 
and testifies whether the chance of each patients’ popula-
tion is met without being affected by the clinical strategies 
and laboratory protocols adopted and/or by operators’ per-
formance. This measure can be expressed per intention to 
treat, per started cycle, as well as cumulatively on multiple 
attempts in a longer timeframe. The longer the follow-up, 
the higher its insights. Nevertheless, SIFES-MR and SIERR 
experts decided to include the CLBR per started cycle only 
as a PI. Although recognizing its critical value, the data col-
lection requires at least one year to accurately summarize the 
CLBR and many IVF centers, unfortunately, do not follow 
up the couples to that end, as they probably should. CLBR is 
in our view the most relevant outcome measure that should 
be assessed as part of any trial in IVF, and that should be 
used to guide patient counseling about their reproductive 
chance at each center; conversely, from a IQC perspective, 
its value is limited, in comparison to the KPIs included in 
our list, all more easily obtainable and actionable.

RIs: Statements with poor agreement (< 40%)

1. Time between the infertility consultation and deci-
sion making.

According to the National Institute for Health and Care 
Excellence [79] a couple in their reproductive age who has 
not conceived after 1 year of unprotected vaginal sexual 
intercourse, in the absence of known causes of infertility, 
should be offered infertility consultation to assess their fer-
tility. However, when the woman is 36 years old or beyond, 
or there is a clinical known of infertility, or a history of fac-
tors affecting her fertility, specialistic consultation should 
be offered earlier. IVF counseling is crucial in the decision-
making process to outline all possible options for attempt-
ing at a conception, but in the meantime coping with the 
effects and implications of what patients undertake. The 
time between the first consultation and the decision mak-
ing is essential to maximize the future chance to conceive. 
A detailed and complete counseling, based on the couple's 
clinical history and on the possible options, is mandatory to 
accelerate the decision-making process, without neglecting 
the emotional component of the couple.

2. Time invested in the infertility work-up.

Infertility work-up consists of a series of tests pre-
scribed to the couple to identify a cause of infertility 
and outline a therapeutic strategy. Based on the numer-
ous tests available, this step is crucial to reduce the 
time between diagnosis and treatment and to optimize 
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the cost-effectiveness. IVF centers adopted different 
approaches of either a concise work-up or a complete 
screening.

3. Treatment discontinuation.

Couples often discontinue their treatment without hav-
ing achieved a pregnancy. The competence and bench-
mark values proposed were ≤ 50% for Minimum Expected 
and ≤ 25% for Best Practice Goal. However, it is very dif-
ficult and inappropriate to compare discontinuation rates 
between centers and countries, due to the heterogeneity 
of cost, reimbursement policies, accessibility to infertil-
ity services, etcetera [80, 81]. Reducing discontinuation 
rates is crucial to further improve the efficacy and cost-
effectiveness of IVF treatments. Discontinuation should be 
considered an adverse outcome because early cessation of 
treatment prevents the couple from fulfilling their expected 
CLBR on a multi-cycle perspective, therefore impacting 
on the efficacy of the whole IVF journey. Discontinua-
tion rates reported among couples undergoing IVF show 
a large variation from 20 to 60% depending on countries 
and centers within the same country [82, 83]. The main 
reasons for discontinuation are postponement of treat-
ment, physical and psychological burden, relational and 
personal problems, treatment rejection, organizational and 
clinical issues [84]. All strategies that seek to reduce the 
discontinuation rate should be evaluated in all patients, but 
especially in very poor prognosis women (i.e., Bologna 
Criteria), and infertility counseling should be considered 
a critical step to make the patients aware of their realistic 
chance to conceive.

4. Prevalence of failed OPU

This indicator is defined as the failure to retrieve 
oocytes during OPU, including empty follicle syndrome 

(EFS), despite apparently normal development of ovarian 
follicles and appropriate estradiol production by granu-
losa cells [85]. Two kinds of EFS have been described: 
(i) the ‘genuine’ form, which occurs after a correct ovu-
lation trigger (by hCG or GnRH-analogue), and (ii) the 
‘false’ form, which is associated with low hCG or LH 
levels and is imputable to trigger administration error 
or, for example, a result of rapid metabolic clearance in 
the patient. The total failure to retrieve oocytes repre-
sents a sporadic event rather than a true syndrome [85]. 
The competence and benchmark values were proposed 
as ≤ 7% for Minimum Expected and ≤ 0.5% for Best Prac-
tice Goal.

KPIs in ART: a new formula to generate a unique 
comprehensive center performance score

A novelty of this Consensus is the proposal of a method-
ology to test the quality of each center based on the sug-
gested KPIs. Indeed, the panel of experts suggested a value 
from 1 to 5 for each of these indicators to “weigh” them 
and outline a “weighted average” to include all parameters 
in a unique comprehensive value (Table 1). Each center 
should then outline a “score” from -1 to + 1 depending on 
their performance for all KPIs. If the performance is lower 
than the competence value for that KPI the “score” will be 
“-1”, if the performance is between the competence and 
benchmark values the “score” will be “0”, and if the perfor-
mance is higher than the benchmark value the “score” will 
be “ + 1”. The result of the “weighted average” is a “CPS” 
calculated as described in the formula hereafter. The overall 
performance of the IVF center is graded as low if the “CPS” 
is < -0.5, average if between -0.5 and 0, good if between 0 
and 0.5, and excellent if > 0.5.

Center Performance Score (CPS) formula.

Weighted average (V=suggested Value, S=calculated Score, n=number of sub-categories reported for V1a,b, V7a,b, V8a,b,c,d and V10a,b,c,d, respectively) 

          

[(V1 ∗ S1a + V1 ∗ S1b)∕n] + V2 ∗ S2 + V3 ∗ S3 + V4 ∗ S4 + V5 ∗ S5 + V6 ∗ S6 + [(V7 ∗ S7a + V7 ∗ S7b)∕n] + [(V8 ∗ S8a+

V8 ∗ S8b + V8 ∗ S8c + V8 ∗ S8d)∕n] + V9 ∗ S9 + [(V10 ∗ S10a + V10 ∗ S10b + V10 ∗ S10c + V10 ∗ S10d)∕n] + V11 ∗ S11

V1 + V2 + V3 + V4 + V5 + V6 + V7 + V8 + V9 + V10 + V11  

We provided two Excel files as Supplementary Material. 
The first file shows 3 examples, namely an excellent, an aver-
age and a poor CPS. The second file instead can be used by 
the readers to automatically calculate their CPS by simply 
adding the score -1, 0 or + 1 for each KPI and the total number 
of cycles performed. In both Excel files, the second sheets 
automatically generate a graph mirroring the CPS according 
to the number of cycles performed. In case an IVF center does 

not conduct blastocyst culture or ICSI, for instance, that value 
with its related score should be removed from both nominator 
and denominator. The same reasoning applies to the values 
and score for sub-categories such as PGT-A, for instance.

Of note, The CPS is mostly meant as a tool for IQC and 
performance self-assessment. Although its formula has been 
defined to also account for differences between patients’ pop-
ulations across IVF centers, a comprehensive and accurate 
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comparison between different clinics can be hardly conducted. 
The CLBR still remains in our view the main clinical meas-
ure of success in IVF, which should be complemented with 
a series of other indicators as recently proposed by Rienzi 
et al. [54]. Future prospective studies are invited to use the 
CPS. This consensus and the CPS formula will be subject to 
regular updates, whenever required based on users' feedback 
and upcoming clinical and laboratory advances in IVF.

Conclusion

The clinical and laboratory advances in IVF profoundly 
changed the treatment of infertile couples, encouraging IVF 
specialists discussing which indicators are the most use-
ful to assess all clinical steps in ART. In this regard, all the 
advances in the IVF laboratory, from blastocyst culture to 
vitrification, are aimed at an efficient clinical management, 
mandatory to help our patients fulfilling their predetermined 
chance of success. The KPIs, PIs and RIs proposed in this 
Italian consensus include several essential steps of a modern 
IVF clinic, encompassing both clinical and embryological 
aspects. The identification of sharable KPIs, PIs and RIs in 
IVF is a very difficult task due to specific settings (private/
public), different regulation, skills, IVF laboratory efficiency, 
etcetera. Embryologists and clinicians must communicate 
regularly and partner effectively to improve IVF efficacy and 
efficiency. This Italian Consensus involved both clinical and 
laboratory perspectives to generate a comprehensive score 
indicative of an all-round assessment of the clinics.
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