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Abstract 
Embryo blastulation is a pivotal stage occurring during embryonic develop-
ment. Blastulation can be affected by oxidative stresses, such as reactive oxy-
gen species, that may damage embryo development. This study aimed at com-
paring the blastulation rate obtained from sub-fertile women, under antioxi-
dant supplementation (Fytomax Women, KSMC Laboratory, PTY, LTD Bel-
gium; http://www.ksmc.eu/), residing in Gabon, to the blastulation rate ob-
tained through a systematic review and a meta-analysis of the literature search. 
Statistical analysis was performed using the MedCalc® statistical software. The 
main result of this study indicated a significantly (p = 0.015) higher blastula-
tion rate in sub-fertile women under antioxidant supplement compared to the 
blastulation rate from the systematic review (68.00 ± 23 vs 50.04 ± 13). This 
current cohort study supports previous evidence suggesting that the antioxi-
dant supplement, such as Fytomax Women, can improve selected reproduc-
tive outcomes in women undergoing ART. 
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1. Introduction 

Blastulation is a critical stage in the development of an embryo, marking a critical 
transition from the morula cell to the blastocyst cell [1]. Generally, human blas-
tocysts form on day 5 of the culture after fertilization; however, some embryos can 
take longer to get to this stage of development [2]. Delayed blastulation rate is 
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commonly associated with lower live birth rates in frozen cycles [3]-[5]. Previous 
research about time-lapse morphokinetics of embryos has indicated that the du-
ration of first mitosis, the timing between first and second mitosis, and the dura-
tion between second and third mitosis are good indicators of the formation of 
blastocyst [6]. Oxidative stress (OS) is a condition characterized by the excess pro-
duction of reactive oxygen species (ROS) [7] [8]. OS can decrease the ability of the 
embryo’s antioxidant defense mechanisms to neutralize ROS [9]. ROS were found 
to induce mitotic arrest through delayed formation and abnormal function of the 
mitotic spindle and abnormal chromosome separation [10]. While several studies 
have investigated the effects of oral antioxidant supplementation on foetal devel-
opment and clinical pregnancy rate [11]-[13], limited studies have investigated 
the impact of oral antioxidant supplements on blastulation rate.  

Fytomax Women is (KSMC Laboratory, PTY, LTD Belgium; http://www.ksmc.eu/), 
also commercially available as Concept Max Women (KSMC Laboratory, PTY, 
LTD Belgium; http://www.ksmc.eu/) is a nutraceutical consisting of an exclusive 
combination of plant extracts with antioxidant and energy metabolism-improving 
properties such as Maca plant [14], Tribulus [15] [16] and Vitex agnus-castus [17] 
[18]. Additionally, Fytomax Women contains Vitamin C, Vitamin B3, Vitamin B5, 
Vitamin B9, Vitamin B12 and Vitamin E and Coenzymes Q10 [19]. Maca plant 
was found to improve oocyte maturation, total oocytes, and embryo grading [20], 
and improve in vitro fertilization rates by inducing an acrosome reaction in ani-
mal studies [21]. Several lines of evidence indicate the positive impact of vitamin 
C [22], vitamin B3 [23], vitamin B5 [24]-[27], vitamin B9 [28] [29], Vitamin B12 
[30] [31], vitamin E [22] and Coenzymes Q10 [32], on human embryogenesis, 
embryonic DNA methylation, germline development, and animal blastocyst devel-
opment rate. To address the knowledge gap, we aim to investigate whether Fytomax 
Women, registered in Gabon, could improve blastulation rate.  

2. Methodologies 
2.1. Cohort of Women under Fytomax Supplementation 

A retrospective observational cohort analysis involving women who underwent 
IVF treatment with Fytomax Women (KSMC Laboratories, PTY, LTD Belgium; 
http://www.ksmc.eu/) supplementation was performed between January 2025 and 
August 2025. The study was done at the IVF Laboratory of Mere et Enfant—Fon-
dation Jeanne Ebori Hospital (CHU-FJE) and the IVF Laboratory of SOS Medecin 
Clinic (IVF-SOS), both located in Libreville, Gabon. Data used for the retrospec-
tive cohort study were obtained from Women seeking IVF treatment for any in-
dication, irrespective of the cause. Women using donor oocytes were excluded 
from the study.  

For the purpose of the study, variables such as patients’ age, number of oocytes 
produced, number of blastocysts formed and blastulation rate were evaluated. 
Blastulation was defined as the presence of a new blastocyst. This study was con-
ducted in line with the Declaration of Helsinki for medical research. Permissions 
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to use data confidentially were obtained from both participating laboratories. No 
personal identification data such as name, ID or laboratory requisition number 
was extracted.  

2.2. Systematic Review and Meta-Analysis of Blastulation Rate  

A computer search about reported blastulation rate was conducted in PubMed, 
Google Scholar, Cochrane Library and searched from 2015 until August 2025. We 
included randomised controlled trials, retrospective cohort studies and prospec-
tive cohort studies. Additionally, review articles found by our search were ana-
lysed to identify additional studies listed in their reference lists. Women who un-
derwent IVF treatment, irrespective of the cause, were included in our study. To 
align with the aim of this study, women undergoing IVF treatment using an egg 
donor were excluded from the analysis. 

2.3. Statistical Analysis 

Statistical analysis was performed using the MedCalc® statistical software version 
19.5 (MedCalc Software Ltd., Ostend, Belgium; http://www.medcalc.org/; 2020). 
Descriptive statistics for variables were presented as sample size (N), mean ± SD, 
median and range for each variable. The Kolmogorov-Smirnov test was used to 
determine the distribution of all the data sets. Based on the distribution of data, 
parametric statistical analyses were applied. The t-test was used to evaluate the 
statistical differences between groups. The correlations were determined using the 
parametric Pearson correlation and expressed as r2. For all statistical tests, a P-
value of <0.05 was considered statistically significant. 

3. Results  
3.1. Study Selection and Characteristics of the Systematic Review 

A comprehensive systematic search in the literature was performed across three 
major databases: PubMed, Google Scholar, and Cochrane Library. The prelimi-
nary search retrieved a total of 1344 records. After removing 731 non-relevant 
articles and 198 duplicates, 495 records remained for further screening. Titles and 
abstracts were then rigorously analysed before excluding 104 records that did not 
meet the inclusion criteria, 256 records involving animal studies, 9 records using 
egg donors and 33 records with outcomes not of interest. Consequently, 13 studies 
were found to meet the predefined inclusion criteria (Figure 1). 

3.2. Summary Statistics of the Cohort Study and the Systematic 
Review 

The distribution of data was evaluated using the Kolmogorov-Smirnov test. All 
parameters were normally distributed. Consequently, results will be interpreted 
using the mean and standard deviation. The summary statistics are highlighted in 
Table 1. A total of 30 records were obtained from patients under Fytomax Women 
(KSMC Laboratories, PTY, LTD Belgium; http://www.ksmc.eu/) supplementation, 
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and who had IVF treatment at the Laboratory of the CHU-FJE and the SOS-IVF 
Clinic, both located in Libreville, Gabon. The average age of the patients was 38 
(±4.65) while the average age of women included in the systematic review and meta-
analysis was 42.46 (±16.54). The blastulation rate of women in the study and in the 
systematic review was 68.00 (±23.85)% and 50.04 (±13.25)% respectively. Table 1 
shows the number of oocytes retrieved (9.70 ± 5.26) and the number of blastocysts 
formed (6.13 ± 3.14) of women who had IVF treatment in Gabon and under the 
Fytomax Women (KSMC Laboratories, PTY, LTD Belgium; http://www.ksmc.eu/) 
supplement. 
 

 
Figure 1. Diagrammatic illustration of the study selection process for systematic review 
and meta-analysis. 

 
Table 1. Summary statistics of evaluated parameters. 

Parameters N Mean Median SD Minimum Maximum 

Age 30 38.00 38.00 4.65 30.00 49.00 

Age (systematic review) 5999 42.46 35.70 16.54 33.50 72.00 

Blastulation rate (%) 30 68.00 66.66 23.85 20.00 80.50 

Blastulation rate (syst review) (%) 12112 50.04 48.10 13.25 30.90 75.60 

No of oocytes retrieved 30 9.70 9.00 5.26 3.00 24.00 

No of blastocysts formed 30 6.13 6.00 3.14 2.00 13.00 

 
Figure 2 illustrates the age distribution amongst women who had IVF treat-

ment in Gabon between January 2025 and August 2025. Most women are aged 
between 35 years and 40 years, with the youngest age reported to be 31 years. 
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Figure 2. Age distribution of women using Fytomax Women during IVF cycle in Gabon. 

3.3. Correlation Coefficient in the Cohort Study 

The correlations and statistical significances between patient age, number of oo-
cytes retrieved, number of blastocysts formed and blastulation rate are summa-
rized in Table 2. Significant (p < 0.05) positive correlations were found between 
the number of blastocysts formed and number of oocytes retrieved (r2 = 0.663; p 
= 0001) and blastulation rate (r2 = 0.382; p = 0.0371). The current study did not 
find any significant positive correlations between the patient’s age and blastula-
tion rate.  

 
Table 2. Pearson correlation coefficient between patient age and number of oocytes re-
trieved and blastocyst formation. 

 Blastulation 
rate 

Blastocyst 
formed 

Oocytes 
retrieved 

Age 

r2 0.264 0.217 0.041 

Significance Level P 0.1580 0.2504 0.8307 

n 30 30 30 

Blastocystes 
formed 

r2 0.373 1 0.663 

Significance Level P 0.0421  0.0001 

n 30  30 

Oocytes 
retrieved 

r2 0.382 0.663 1 

Significance Level P 0.0371 0.0001  

n 30 30  

3.4. Blastulation Rates (Cohort Study vs Systematic Review) 

A comparison between blastulation rate obtained from the cohort study and that 
from the systematic review was performed. Results, indicated in Table 3, showed 
a significantly (p = 0.015) higher blastulation rate in women under Fytomax 
Women (from the cohort) compared to blastulation rate from the systematic re-
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view (68.00 ± 23 vs 50.04 ± 13). Figure 3 illustrates the differences between the 
blastulation rates.  

 
Table 3. T-test for the comparison between blastulation rate obtained from the cohort and 
blastulation rate from the systematic review. 

  Cohort Study Systematic Review P-Value 

Blastulation rate 
Mean ± SD 68.00 ± 23 50.04 ± 13 

0.0150 
n 30 12 112 

 

 
Figure 3. Box- and Whisker plot illustrating the differences between blastulation rate of 
women using Fytomax Women and bastulation rate reported in the literature. 

4. Discussion 

There is a significant emerging attention devoted to the potential benefits of sup-
plementation using natural antioxidants on optimization of infertility treatments 
in assisted reproductive technologies [33]. The aim of this study was to evaluate 
the effects of a dietary supplement, Fytomax Women (KSMC Laboratories, PTY, 
LTD Belgium; http://www.ksmc.eu/), on blastulation rate.  

Oocytes quality [34] and embryos viability [35] were found to have a significant 
impact on blastulation. Mitochondrial content [36] and excessive oxidative stress 
[33] are biomarkers of oocyte and embryo competencies. It was previously found 
that embryos with longer blastulation timing had higher mitochondrial content 
on day 6 [6]. The current study showed a significantly higher blastulation rate in 
women who had Fytomax Women supplement during IVF treatments. Fytomax 
Women has a synergistic composition combining standardized botanical extracts 
(Maca, Vitex, Tribulus) with mitochondrial-supportive micronutrients (zinc, se-
lenium, coenzyme Q10, vitamins B9, B12, E) [19]. This combination is designed 
to support the ovarian microenvironment, improve mitochondrial energy pro-
duction, and promote follicular health, all of which are essential for high-quality 
oocyte maturation [37]. A point to consider is the differences in sample size, a 
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factor that might be a limitation in the current analysis. In fact, the cohort analysis 
consisted of 30 women while the systematic review involved 12112 women. Hav-
ing comparable sample sizes might have shown different results.  

Oxidative stress can damage essential cellular components such as lipids con-
tent, DNA, and proteins during embryonic development [38]. Although oxidative 
stress was found to increase with maternal age [39], the current study showed that 
several women aged 40 and above achieved either a high oocyte-to-embryo con-
version ratio or a clinical pregnancy, with one 44-year-old patient presenting a 
100% blastulation rate. These results support the hypothesis that Fytomax Women 
may help counterbalance age-related reproductive decline, potentially by mitigat-
ing oxidative stress, one of the main contributors to impaired mitochondrial func-
tion and reduced oocyte quality. 

While the weight of evidence suggests a negative correlation between maternal 
age and number of oocytes retrieved and viable embryos obtained [40]-[42], in-
terestingly, the current study did not find any significant correlation between ma-
ternal age and number of oocytes retrieved and viable embryos. This result may 
indicate a stabilizing effect of the Fytomax Women formulation. However, this 
observation requires cautious interpretation due to the limited sample size and 
the absence of key hormonal parameters such as Anti-Müllerian hormone and 
Follicle-stimulating hormone.  

5. Conclusion 

The current study demonstrated that blastulation rate can be significantly im-
proved by the addition of antioxidant supplementation such as Fytomax Women. 
This cohort study provides encouraging evidence that Fytomax Women may im-
prove selected reproductive outcomes in women undergoing ART, notably by en-
hancing blastulation rates and facilitating clinical pregnancies, even in older age 
groups. However, these results warrant the design of a prospective, randomized 
controlled trial to validate the observed effects in a larger, multicentric population. 
Collaboration with fertility centers in Africa could provide the necessary clinical 
scale and diversity. Until such studies are completed, Fytomax Women may be 
cautiously integrated as an adjunct nutritional strategy in selected ART patients, 
under medical supervision and within individualized fertility protocols. 

Limitations, Reasons for Caution 

Since the data in this cohort study originates only from 2 fertility clinics in Gabon, 
further evaluations using comparable sample sizes and including more IVF cen-
tres are necessary to support the findings. Additionally, the limitations of this 
study included a lack of matching of factors such as male factors, infertility, re-
productive hormones results, Body Mass Index, diet, stress and medicine use. 
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