
ROS-TAC INDEX A NEW MARKER OF OXIDATIVE STRESS 
Rakesh K. Sharma, Fabio F. Pasqualotto, Anthony J. Thomas Jr., David 
Nelson, and Ashok Agarwal, Cleveland, OH (Presented by Dr. Sharma). 
   INTRODUCTION AND OBJECTIVES:  Levels of reactive oxygen species 
(ROS) and the total antioxidant capacity (TAC) in the seminal ejaculate are 
indicators of oxidative stress.  A new composite ROS-TAC score may provide 
important clinical information not available from individual ROS and TAC 
results.  In this study we determined the clinical usefulness of ROS-TAC index 
in infertile patients with different diagnoses. 
   METHODS:  Semen specimens from 199 men attending our infertility clinic 
were examined according to the WHO criteria.  Patients were classified into 5 
groups based on their clinical diagnosis: group 1 = varicocele (n = 71), group II 
= varicocele with prostatitis (n = 10), group III = prostatitis (n = 41), group IV 
= vasectomy reversal (n = 41), and group V = idiopathic infertility (n = 36).  
ROS-TAC index was calculated by creating a ROS-TAC scale.  We compared 
ROS and TAC alone to a ROS-TAC composite index.  This index was created 
using principal component analysis to provide a standardized score using 
donors as a reference point.  The area under curve calculated from the receiver 
operating characteristics (ROC) was determined for all 5 diagnoses.  
   RESULTS:  The lowest ROS-TAC index observed in group II was 
significantly different than all other diagnoses (p <0.05).   The percentage area 
under the curve using the ROS-TAC score was more discriminating than ROS 
alone for all 5 diagnoses collectively, and 3 of the 5 diagnoses individually (I, 
III, and V; p <0.05). 
Table:  ROS-TAC index and percentage ROC area under the curve showing the 
predictive value of ROS, TAC, and ROS-TAC index 

Group ROS-TAC index* Area under ROC curve (%) 
  ROS TAC ROS-TAC index p† 

Group I 33.3 74.6 77.9 81.9 0.03 
 Group II 17.4 96.5 86.6 100 0.22 

  Group III 31.7 61.8 90 79.9 0.001 
  Group IV 34.5 81.5 59.5 77.4 0.38 
 Group V 29.9 76.8 84.6 85 0.01 
Overall† -- 74.9 78.2 82 0.004 

*ROS-TAC index using a value of 50 for controls; p <0.001;
†
Comparison between the 

% of area under curve for ROS and ROS-TAC index;
‡
Overall comparison between all 5 

diagnoses and controls 
   CONCLUSIONS:  Our results indicate that low ROS-TAC index seen in 
patients with both varicocele and prostatitis reflects the association of oxidative 
stress with their infertility.  ROS-TAC index is a better discriminator of 
oxidative stress and should be used instead of ROS when the differences 
between ROS and ROS-TAC index are significantly different.  


