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Relationship of the follicular fluid oxidative stress parameters and the outcome of 
intracytoplasmic sperm injection  
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Objective: The purpose of this study was to assess the relationship between the levels of 
reactive oxygen species (ROS), total antioxidant capacity (TAC) and ROS-TAC score in 
the follicular fluid of women undergoing IVF/ICSI and the success of pregnancy in the 
respective cycles. Design: Prospective controlled study Materials and Methods: A total of 
138 women were included in this study: 36 whose partners had male infertility, 27 with 
endometriosis, 20 with tubal disease, 33 with idiopathic infertility, 14 with ovulatory 
dysfunction, and 8 with combined male and female infertility. ROS was measured by 
enhanced chemiluminescence assay using luminol as the probe. TAC was measured using 
the colorimetric assay (Randox Laboratories, Crumlin, UK). We compared the ability to 
predict pregnancy by ROS and TAC values individually versus the combined ROS-TAC 
score using DeLong non-parametric method of comparing 2 dependent ROC curves. We 
considered age, BMI, and parity as possible covariates on the fertility outcomes. Results: 
Forty-two (30.4%) out of 138 patients achieved pregnancy after ICSI. The overall group 
comparisons for log ROS, TAC, and ROS-TAC score were not significantly different by 
diagnosis. There was a significant positive correlation between log ROS and the number 
of follicles on the day of HCG administration (P=0.03) as well as the number of oocytes 
retrieved (P=0.04) but not with TAC. After adjusting for age, pregnant cycles were 
associated with significantly lower ROS (P=0.001), higher TAC (P<0.001) and higher 
ROS-TAC score (P<0.001) (Table 1). ROS-TAC score is calculated by principal 
components analysis and a score <30 is indicative of high oxidative stress (Sharma et al., 
1999). Conclusion: Follicular fluid TAC and ROS-TAC scores are positively correlated 
while ROS is negatively correlated with pregnancy in IVF/ICSI cycles. Oxidative stress 
parameters may be a good marker of metabolic activity within the follicle, and some 
amounts may be necessary to establish a pregnancy. Support: None 
Correlation of ROS, TAC and the ROS-TAC score in pregnant and non-pregnant cycles 

 Pregnant cycles Non-pregnant cycles  

Parameter N (%) or Median (25th and 
75th percentile) 

N (%) or Median (25th and 
75th percentile) 

P-
value 



Number 42 96  
Age 34.0 (31.0-36.0) 34.0 (31.0-37.0) 0.56 
BMI 23.4 (21.6-26.7) 23.0 (20.9-26.4) 0.62 
Log ROS+1 0.9 (0.6-1.4) 1.5 (0.9-1.7) 0.001 
TAC 1115 (811.3-1790) 593.8 (540.9-722.8) <0.001
ROS-TAC 
score 60.5 (54.8-76.0) 43.6 (40.21-27.1) <0.001
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