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ABSTRACT 
 

Study question: What is the value of embryo selection by metabolomic profiling of 

culture medium with near-infrared (NIR) spectroscopy as an adjunct to morphology, 

compared with embryo selection by morphology alone, based on an individual patient 

data meta-analysis (IPD-MA)? 

Summary answer: The IPD-MA indicates that the live birth rate after embryo selection 

by NIR spectroscopy and morphology is not significantly different compared with the 

live birth rate after embryo selection by morphology alone. 

What is known already: Retrospective proof of principle studies have consistently 

shown that high NIR viability scores are correlated with a high implantation potential of 

embryos. However, randomized controlled trials (RCTs) have generally shown no 

benefit of the NIR technology over embryo morphology, although there have been 

some conflicting results between pregnancy outcomes on different days of embryo 

transfer. 

Study design, size, duration: This IPD-MA included all existing RCTs (n=4) in which 

embryo selection by morphology was compared with embryo selection by morphology 

and the use of NIR spectroscopy of spent embryo culture medium by the ViaMetrics-

E™. 

Participants/materials, setting, methods: Searches of PubMed, the Cochrane Library 

and the WHO International Clinical Trials Registry were conducted and the sole 

manufacturer of the ViaMetrics-E™ was consulted to identify clinics where an RCT 

comparing embryo selection by morphology with embryo selection by morphology and 

the use of the ViaMetrics-E™ (NIR viability score) was performed. A total of 20 citations 

were potentially eligible for inclusion, two of which met the inclusion criteria. The 

manufacturer of the ViaMetrics-E™ provided two additional clinical sites of use. In total, 

four RCTs were identified as eligible for inclusion. The IPD-MA was based on a fixed 

effect model due to the lack of heterogeneity between included studies. Differences 

between study groups were tested and reported using logistic regression models 

adjusted for significant confounders. The pooled analysis of the primary outcome led to 

a total sample size of 924 patients: 484 patients in the control group (embryo selection 

by morphology alone) and 440 patients in the treatment group (embryo selection by 

morphology plus NIR spectroscopy). 

Main results and role of chance: The live birth rates in the control group and the NIR 

group were 34.7% (168 of 484) and 33.2% (146 of 440), respectively. The pooled odds 

ratio (OR) was 0.98 (95% confidence interval CI 0.74-1.29), indicating no difference in 

live birth rates between the two study groups. The data of the four studies showed no 
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significant heterogeneity (I2=26.2% P=0.26). The multivariate regression analysis 

including all confounders showed that the study group (i.e. embryo selection by 

morphology or embryo selection by morphology plus NIR) was not related to live birth 

(OR 0.97, 95% CI 0.73-1.29). 

Limitations and reasons for caution: The availability of at least two similar best quality 

embryos as an inclusion criterion prior to transfer in the two largest RCTs might have 

caused a selection bias towards a better prognosis patient group. 

Wider implications of the findings: There is at present no evidence that NIR 

spectroscopy of spent embryo culture media in its current form can be used in daily 

practice to improve live birth rates. 
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INTRODUCTION 
 

Although in many countries the implementation of single embryo transfer (SET) has 

been strictly put into practice, the concept of simultaneous transfer of multiple 

embryos in order to maximize pregnancy results per IVF cycle still persists. This strategy 

has led to an increased incidence of multiple pregnancies and their associated 

pregnancy-related health problems and complications for neonates1-3. To aid in the 

selection of one embryo for transfer, several strategies have been examined in the 

search for additional markers of embryo viability to supplement current criteria for 

embryo selection. One of these new technologies is metabolomic profiling of spent 

embryo culture media with the use of near-infrared (NIR) spectroscopy. 

Several proof of principle studies have suggested the use of the NIR and the derivation 

of a viability score as a tool to assess embryo viability4-12. The viability score is generated 

by comparing regions within NIR spectral profiles of spent embryo culture medium that 

discriminate between implanted and non-implanted embryos. Quantification and 

subsequent expression as a viability score of spectral profiles is done by multivariate 

algorithms. All of the above mentioned proof of principle studies have consistently 

reported that high NIR viability scores are correlated with high implantation potential 

of embryos, and that this correlation is independent of embryo morphology. 

After the promising results from retrospective studies, randomized controlled trials 

(RCTs) were initiated to prospectively determine whether embryo selection by 

metabolomic profiling of culture medium with NIR spectroscopy in adjunct to 

morphology could improve ongoing pregnancy and live birth rates compared with 

embryo selection by morphology alone. Hardarson et al.13 were the first to report the 

outcome of an interim analysis from a prospective RCT evaluating day 2 or day 5 

embryo culture medium by NIR with ongoing pregnancy as primary outcome. This 

interim analysis did not reveal a significant difference for the combined day 2 and day 5 

data with regard to ongoing pregnancy rates, when an embryo was selected by both 

morphology and the NIR viability score compared with embryo selection by 

morphology alone. However, in the day 2 subgroup, a minor, but not significant 

improvement of 4.5% in ongoing pregnancy rates was seen in favour of the morphology 

and NIR viability score group compared with the morphology only group. On the other 

hand, in the day 5 subgroup, morphology alone was 6.5% better. Vergouw et al.14 

showed in a double blind RCT that day 3 embryo selection by metabolomic profiling of 

culture medium with NIR spectroscopy as an addition to morphology was not able to 

improve ongoing pregnancy and live birth rates compared with embryo selection by 

morphology alone. Sfontouris et al.15, reported significant higher ongoing implantation 
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rates for day 5 transfers (but not for day 2 and day 3 transfers) yet similar ongoing 

pregnancy and live birth rates from their RCT in which embryo selection by 

metabolomic profiling with NIR spectroscopy plus morphology was compared with 

morphology alone. However, this study lacked adequate power, because the study was 

terminated early due to the voluntary market withdrawal of the NIR instrument for 

commercial reasons. 

The differences in outcomes between the reported randomized controlled trials led us 

to perform an individual patient data meta-analysis (IPD-MA). As an alternative to a 

conventional meta-analysis, an IPD-MA is thought to provide a more reliable estimate 

of treatment effect16. The aim of this study was to use IPD-MA to assess the 

effectiveness of metabolomic profiling of culture medium with NIR spectroscopy 

technology (NIR viability score) as an adjunct to embryo morphology in IVF. 

 

MATERIALS AND METHODS 
 

SELECTION OF STUDIES AND DATA EXTRACTION 

Studies that reported the results of an RCT comparing embryo selection by morphology 

with embryo selection by morphology and the use of NIR spectroscopy of spent 

embryo culture medium by the ViaMetrics-E™ were identified for inclusion. First of all, 

this was done by contacting the (sole) manufacturer of the ViaMetrics-E™, who 

provided (after consent) the names of researchers that had performed such an RCT. 

For completeness, a literature search was performed in PubMed, the Cochrane Library 

and the WHO International Clinical Trials Registry. We used the following terms: 

‘randomized controlled trials’ or ‘systematic reviews’ or ‘meta-analysis’, ‘metabolomic 

profiling’ or ‘viability score’ and ‘in vitro fertilization’. 

We selected studies with a randomized design with a population of women who 

underwent IVF or ICSI treatment and where the embryo selection was performed by 

morphology compared with embryo selection by morphology plus NIR technology. The 

study protocol was approved by the institutional review board. 

 

DATA ACQUISITION 

First authors of the eligible studies were contacted by email. We asked whether they 

were willing to share their data for this project. Authors who agreed to participate 

were asked to send the complete, original, anonymous data set. The data set was 

accepted in all formats, providing that variables and categories were adequately 

labelled. Data about the following parameters were requested: anonymous patient 
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identifiers, allocation of patient, maternal age, maternal BMI, parity, duration of 

infertility, medical cause of infertility, number of previous IVF attempts, treatment type 

(type of pituitary regulation; dosage and type of ovarian stimulation), number of 

oocytes at ovum pick-up (OPU), fertilization method (IVF or ICSI), number of fertilized 

oocytes, number of (good quality) embryos and number of embryos transferred, day of 

embryo transfer, if applicable: the viability score of the transferred embryo, number of 

embryos cryopreserved, number of fetal cardiac activity (FCA) at 12 weeks of 

gestational age and finally, the number of babies born alive. Authors were also asked to 

provide the procedure of the randomization and concealment of allocation. 

 

ASSESSMENT OF STUDY QUALITY 

Study quality of the selected studies was independently assessed by two authors (CGV 

and CBL). For this, the Cochrane checklist for evaluation of RCTs17 was used. The validity 

of a trial that did not correspond to the standards of the Cochrane checklist was 

considered compromised and could be excluded depending on the intensity to which 

the study was compromised. 

Completeness of the databases was checked based on the available data of the 

minimal data requirements that was sent by the authors. When data were missing or 

discordant, authors were approached for clarification. There was no strict cut-off set 

for exclusion of the study when data was missing. 

 

STATISTICS 

The primary outcome of this study was the live birth rate per couple. Descriptive 

statistics were used to explore the characteristics of the studies and the between study 

differences. The data of all studies were pooled and an intention-to-treat (ITT) analysis 

was conducted. Statistical heterogeneity between trials was explored and tested by 

the I2 statistic in a random effects model. Variation between trials was also tested using 

a two-level logistic mixed model, where patients will correspond to the first level and 

study will correspond to the second level. In these models, we explored whether the 

heterogeneity in treatment and patient characteristics needed to be taken into account 

by including random centre effects. We tested in the multilevel mixed model if the 

treatment effect differed between hospitals by testing if the slope effect (of 

treatment) differed significantly from zero. This was not the case. This is an indication 

that the heterogeneity between hospitals in treatment effect was low. Therefore, a 

logistic regression model was justified for our data. 

Because all heterogeneity tests showed that between-studies variability was low and 

did not influence effects estimates, differences between study groups in the current 
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study were finally tested and reported using a one-level logistic regression model. In 

this one-level regression model, confounding was tested by determining the change in 

the treatment effect of the group variable, when a potential confounding variable was 

added to the model. A strong confounding effect was defined as a change of >10% on 

the treatment group variable when the confounding variable was added to the model. 

In this way, the strongest confounding variables were identified and in the case of a 

strong influence on the treatment estimate, these were adjusted for in the regression 

models. Potential confounding variables assessed at baseline were: maternal age, 

maternal BMI, parity, duration of infertility, medical cause of infertility, number of 

previous IVF attempts, treatment type, number of oocytes at OPU, fertilization 

method, number of fertilized oocytes, number of (good quality) embryos, number of 

embryos transferred and the day of embryo transfer. We also tested for interaction 

effects of the treatment group with all potential confounders. Furthermore, all models 

were adjusted for trial ID. Data were analysed using SAS Proc Glimmix (SAS Institute 

Inc., Cary, NC, USA), SPSS 20.0 (SPSS Inc., Chicago, IL, USA) and STATA 12 (Statacorp 

LP, College Station, TX, USA). 

 

RESULTS 
 

An overview of the selection of the trials and their methodological quality is presented 

in Figure 1. The literature search produced a total of 42 citations and after the removal 

of duplicates, 20 citations were potentially eligible. After detailed evaluation, we 

identified two primary articles that met the inclusion criteria. The manufacturer of the 

ViaMetrics-E™ provided two additional contacts of sites that conducted an RCT 

comparing embryo selection by morphology with embryo selection by morphology and 

the use of the ViaMetrics-E™ (NIR viability score). In total, four RCTs were identified as 

eligible for inclusion in this IPD-MA. All authors gave their consent to participate in this 

study and we obtained four databases of which three had been used for previous 

publications13-15. The two larger RCTs were performed using prototype instruments 

while the smaller RCTs were performed using initial commercial instruments. 

The study size of the original clinical trials varied between 55 and 417 (ITT population) 

and the four databases combined contained data of 924 IVF/ICSI cycles of 924 patients. 

A total of 484 patients had been randomized in the control group, where embryos for 

transfer were selected by morphology alone, and  440 patients had been randomized in 

the treatment group, where embryos were selected by morphology plus NIR 

spectroscopy. Baseline characteristics of the 924 women and subsequent IVF/ICSI 

cycles are presented in Table 1. Data on female age, BMI, medical cause of infertility, 
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number of previous IVF attempts, total dosage of gonadotropins administered, 

fertilization method, number of oocytes retrieved, number of fertilized oocytes, 

number of good quality embryos available for transfer, number of embryos transferred 

and day of transfer were available from all studies. 

 

 

 
Figure 1. Flowchart of included studies. 

        Included studies: n=4 
 

 

Trial 
Method of randomization and 
allocation of concealment 

Blinding 
Type of analysis 
in original article 

End-point 

Hardarson et al.13 

Computerized tables 
Adequate concealment by sealed 
envelopes 

Double 
blind 

Intention-to-treat Live birth 

Vergouw et al.14 
Computerized tables 
Adequate concealment by sealed 
envelopes 

Double 
blind 

Intention-to-treat Live birth 

Sfontouris et al.15 
Computerized tables 
No concealment 

Not 
blinded 

Intention-to-treat Live birth 

Economou et al. 
Computerized tables 
Adequate concealment by sealed 
envelopes 

Double 
blind 

N/A Live birth 

 

 

 

 

Records identified through database searching 
n= 42 

 

Citations removed after screening titles/abstract: n=18 
Duplicates removed: n=22 

Additional records identified: n=2 

Studies eligible for inclusion: n=4 

 

Authors approached: n=4 

 

Positive response: n=4 
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Table 1. Baseline characteristics of studies that provided IPD. 

 Hardarson Vergouw Sfontouris Economou Total 

Total no. of patients 327 417 125 55 924 

Maternal age (years) 35.5 ± 4.2 34.2 ± 4.3 35.2 ± 4.4 33.4 ± 3.1 34.8 ± 4.2 

Maternal BMI 
23.6 ± 3.8 

n=315 

24.5 ± 4.5 

n=413 
24.7 ± 4.6 23.2 ± 3.7 

24.1 ± 4.3 

n=908 

Primary infertility N/A 241 (57.8) N/A 48 (87.3) 
289 (61.2) 

n=472 

Duration of infertility (years) N/A 3.2 ± 2.0 3.9 ± 3.2 2.6 ± 1.7 3.3 ± 2.3 

Medical cause of infertility      

Male 103 (31.5) 202 (48.4) 55 (44.0) 11 (20.0) 371 (40.2) 

Tubal 33 (10.1) 62 (14.9) 34 (27.2) 10 (18.2) 139 (15.0) 

Unexplained 114 (34.9) 75 (18.0) 11 (8.8) 18 (32.7) 218 (23.6) 

Endometriosis N/A 35 (8.4) 7 (5.6) 1 (1.8) 43 (4.7) 

Other 77 (23.5) 43 (10.3) 18 (14.4) 15 (27.3) 153 (16.6) 

No. of previous IVF attempts 0.6 ± 1.0 0.3 ± 0.6 1.4 ± 1.9 0.6 ± 1.2 0.6 ± 1.0 

Total dosage of gonodatropins 

administered (IU) 
2009 ± 794 2158 ± 899 

2467 ± 1045 

n=120 
1438 ± 745 

2103 ± 901 

n=919 

Fertilization method       

IVF 188 (57.5) 216 (51.8) 20 (16.0) 0 424 (45.9) 

ICSI 139 (42.5) 201 (48.2) 78 (62.4) 45 (81.8) 463 (50.1) 

IVF and ICSI 0 0 27 (21.6) 10 (18.2) 37 (4.0) 

No. of oocytes retrieved 9.1 ± 5.0 11.3 ± 6.7 14.9 ± 6.7 13.5 ± 4.5 11.1 ± 6.4 

No. of fertilized oocytes 5.9 ± 3.4 6.5 ± 4.4 8.8 ± 4.1 8.8 ± 2.9 6.7 ± 4.1 

No. of good quality embryos 

available for transfer 
2.9 ± 1.2 3.9 ± 3.2 2.2 ± 1.7 4.6 ± 2.6 3.4 ± 2.5 

No. of embryos transferred 1 1 2.9 ± 0.7 2.8 ± 0.4 1.4 ± 0.8 

Day of transfer 
day 2 (n=170) 

day 5 (n=157) 
day 3 (n=417) 

day 2 (n=35) 

day 3 (n=40) 

day 5 (n=50) 

day 3 (n=55) 

day 2 (n=205) 

day 3 (n=512) 

day 5 (n=207) 

No. of embryos cryopreserved N/A 3.7 ± 3.4 1.0 ± 2.2 2.2 ± 1.7 
3.0 ± 3.3 

n=597 

Data are mean ± SD or n (%). 
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Figure 2. Forest plot for the results of the meta-analysis with IPD. 

 

 

Three studies provided data on the duration of infertility and number of embryos 

cryopreserved and two studies provided data on parity. 

Data on the primary end-point live birth was available for all 924 patients. The live birth 

rate in the control group was 34.7% (168 of 484) and the live birth rate in the NIR group 

was 33.2% (146 of 440). Figure 2 shows the results of the IPD-MA logistic regression 

analysis. The pooled odds ratio (OR) was 0.98 (95% confidence interval CI 0.74-1.29), 

indicating no differences in live birth rates between the two study groups. The data of 

the four studies showed no significant heterogeneity (I2=26.2% P=0.26). Therefore, we 

applied a fixed effect model in this IPD-MA. 

For model building and the evaluation of potential confounders, we used the variables 

that were provided by all four study sites (n=924; i.e. maternal age, medical cause of 

infertility, number of previous IVF attempts, treatment type, number of oocytes at 

OPU, fertilization method, number of fertilized oocytes, number of good quality 

embryos, number of embryos transferred and the day of embryo transfer). The test for 

interaction effects of the treatment group with all potential confounding variables was 

not significant. Logistic regression analyses identified maternal age, medical cause of 

infertility, number of previous IVF attempts, number of oocytes at OPU and the number 

of fertilized oocytes as the strongest confounding factors. The multivariable logistic 

regression analysis including these confounding variables showed that study group (i.e. 

Morphology only          Morphology + NIR 

Heterogeneity: Chi2 = 4.06; df = 3 (P=0.26); I2 = 26.2% 

    Study                         Live birth - n(%)                                                                                               OR (95% CI) 

        Hardarson  58 (35.6)        57 (34.8) 

 

        Vergouw  66 (31.7)  56 (26.8) 

 

        Sfontouris  36 (41.9)   19 (48.7) 

 

        Economou  8 (29.6)  14 (50.0) 

 

        Total    168 (34.7) 146 (33.2) 

0.96 (0.61-1.52) 

 

0.79 (0.52-1.20) 

 

1.32 (0.62-2.82) 

 

2.38 (0.78-7.20) 

 

0.98 (0.74-1.29) 

Favours morphology only                               Favours NIR+morphology 
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embryo selection by morphology or embryo selection by morphology plus NIR) was not 

related to live birth (OR 0.97, 95% CI 0.73-1.29). 

 

DISCUSSION 
 

The results of this IPD-MA showed that embryo selection with metabolomic profiling of 

culture medium by the NIR spectroscopy technique, as an adjunct to morphology does 

not improve live birth rates compared with embryo selection by morphology alone. 

Our conclusion supports the general outcomes of three previously published RCTs13-15. 

In those RCTs, no beneficial effect on pregnancy and live birth rates of embryo 

selection by NIR plus morphology was found when compared with embryo selection by 

morphology alone. However, only one of those RCTs reported data of a completed 

study14. The publication by Hardarson et al.13 showed data of an interim analysis and the 

publication of Sfontouris et al.15 showed data of a prematurely terminated study due to 

the market withdrawal of the NIR instrument. Furthermore, in the interim analysis of 

the RCT by Hardarson et al.13 minor, non-significant differences were reported in 

pregnancy outcomes between the two study groups for different days of transfer. 

Additionally, the RCT by Sfontouris et al.15 did show significant differences in 

implantation rates in favour of the NIR group compared with the control group for day 

5 transfers (but not for day 2 and day 3 transfers) yet no significant differences in 

ongoing pregnancy and live birth rates between the two study groups. By pooling the 

individual data of the three previously published RCTs and with the addition of data of 

another RCT, we increased the statistical power considerably. Even though the studies 

were heavily weighted by the two larger RCTs, the IPD-MA allowed us to standardize 

analyses across studies and explore patient- and study-level factors. Therefore, we 

were able to provide a more reliable estimate of treatment effect. 

All of the authors who had conducted an RCT where the embryo selection was 

performed by morphology compared with embryo selection by morphology plus NIR 

technology provided their data. This avoided potential bias that could have occurred 

when investigators would not have been able to share original patient data. Important 

differences between the four IPD-MA studies were the day of transfer and the number 

of transferred embryos. Embryo transfer was performed on either day 2 (n=205), day 3 

(n=512) or day 5 (n=207) and the two largest RCTs performed SET, while the two 

smaller studies generally transferred three embryos. The algorithms used varied 

depending on the day of transfer. In addition, the commercial instruments, used in the 

studies by Sfontouris et al.15 and Economou et al., had the same set of pre-programmed 

algorithms, while the algorithms of the prototype instruments used in the studies by 
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Hardarson et al.13 and Vergouw et al.14 differed. Nevertheless, the data of the four 

studies showed no significant heterogeneity. Furthermore, in the multivariate logistic 

regression model, when adjusted for confounders such as day of transfer and number 

of transferred embryos, there was still no significant difference in live birth rates 

between the control group and the NIR group. 

It has been proposed that a viable embryo changes its environment (culture media) 

differently from that of a non-viable embryo18. Therefore, we believe that the principle 

of assessing an embryo’s reproductive potential by analysing culture medium 

constituents is still potentially valid. Recent examples that validate this hypothesis are 

the consistent use of glucose uptake as a marker of embryo viability in numerous 

species, including human19 and the expression of soluble human leukocyte antigen G 

(sHLA-G) by embryos20. In this case, the used method (NIR spectroscopy technology in 

its current state) was not able to distinguish between viable and non-viable embryos 

more accurately than standard morphology. Instrument variability and susceptibility of 

the used algorithms to noise, which lowers the precision and repeatability of the NIR 

analyses, were possible reasons for the discrepancy between proof of principle studies 

and the larger RCTs13. In respect to this, the SET studies may have been pushing the 

technology’s limits whereby the transfer of multiple embryos may have allowed more 

leeway for the lack of precision. The next step in spectroscopic assessment of culture 

media might be the evaluation of other spectroscopic techniques. Unfortunately, this 

strategy might turn out to be a rocky road, as Kirkegaard et al.21 showed, in a 

prospective cohort study, large variations in individual spectra that did not correlate 

with pregnancy outcome using nuclear magnetic resonance (NMR) spectroscopy. 

A frequently heard criticism of the NIR technology is its inability to identify specific 

culture metabolites. The NIR technology only allows overall spectral profile 

comparisons22. However, if the NIR technology had proven to be effective for embryo 

selection, this argument would have become less important. A common theme in all 

the RCTs was the differences in morphological status of the embryos. The NIR selected 

embryos all displayed poorer morphological criteria even though they were selected 

from a pool of ‘good’ embryos. The ability of these NIR selected embryos to provide 

the same pregnancy rates as the specifically selected ‘best’ morphology embryos 

provides some indication of an underlying benefit of the NIR instrumentation, or the 

inaccuracy of morphology to predict viability, i.e. to select the most viable embryo 

between good quality embryos. 

The traditional embryo selection method by morphological criteria and cleavage rate 

has lately become a topic of debate among several experts. The reliance solely on a few 

predetermined static morphology evaluations and the considerable degree of intra- 
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and inter-observer variability in embryo grading among experienced embryologists23,24 

are the main concerns. The inability of morphological assessment to accurately predict 

the reproductive potential of an individual embryo has led to the search for new 

embryo selection tools. Several new technologies have been examined in search of 

additional markers of embryo viability to supplement the current criteria for embryo 

selection. Unfortunately, we already have experienced that novel techniques that have 

shown very promising results in retrospective analyses are often marketed for clinical 

use before proof of their effectiveness have been evaluated in RCTs. Even metabolomic 

profiling by NIR spectroscopy technology, the embryo selection method evaluated in 

the current IPD-MA, was marketed for routine IVF use after the proof of principle 

studies showed better pregnancy outcomes using this technology in adjunct to 

morphology. On a much greater scale, preimplantation genetic screening with the use 

of fluorescence in situ hybridization  was already a frequently used technique in routine 

IVF laboratories before the promise of better pregnancy results was undermined by 

several RCTs25-27; summarized in ref. 28). 

In the future, new technologies should be evaluated for effectiveness, safety and cost-

effectiveness before they are introduced in routine IVF practice29. An important 

question to ask within this evaluation is: do couples for whom the new (embryo 

selection) technology is used have a better chance of having a baby than couples who 

do not30? Adequately powered and properly designed studies, preferably RCTs, are 

essential to determine whether it is the actual technology causing the effect or other 

factors. If appropriate, follow-up of children should be performed to analyse if the risks 

are within acceptable range29. The paradox, however, is that the companies trying to 

launch a product usually have limited funds to support large-scale and costly RCT 

studies. 

In conclusion, there is at present no evidence that NIR spectroscopy of spent embryo 

culture media in its current form can be used in daily practice to improve live birth 

rates. To avoid the use of suboptimal embryo selection tools at the expense of the 

patient, evidence-based proof of clinical usefulness is essential before the 

implementation of new diagnostic tools in routine IVF practice. 
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