Indicators of Inflammatory Process and Oxidative Stress in Steady-                                                                                                                                                                                                                                 State Adolescents with Sickle Cell Anemia. 
· Sickle cell disease is a collective term that covers a group of conditions in which pathology is attributed to the presence of sickle hemoglobin caused by a mutation of the hemoglobin gene at the sixth-position of the beta chain where glutamic acid is replaced by valine. 
· The resulting structural change to red blood cells causes them to become sickled in shape and leads to a decrease in their life span from four months to approximately two to four weeks. This difference in life span leads to chronic hemolytic anemia and vaso-occlusion that usually result in ischemic tissue injury. 
· Homozygous sickle cell disease (HbSS), known also as sickle cell anemia (SCA), results from inheritance of the sickle cell ßs-globin gene from both parents and is usually characterized by marked clinical severity. 
· Sickle cell anemia affects 80,000 Blacks in the US and millions worldwide. 
· Most children with SCA have delayed growth and sexual development and poor nutrition is considered a contributor to this delay. This is often manifested as either low height and/or weight or decreased growth rate. 
· Intracellular hemoglobin polymerization is a major factor in the abnormality of erythrocytes in sickle cell anemia (HbSS) and may contribute to tissue damage and promote pro-inflammatory conditions. 
· It is well documented that sickle cell patients have 15-20% higher REE than healthy controls (21-23).  This alteration in REE, attributed to higher cardiac output and increased protein turnover(24), was also shown to be associated with inflammation (25).  However, a potential role of oxidative stress in aberrations of energy and protein metabolism in SCA is unknown.
· In this study, we examined indicators of inflammatory process and markers of oxidative damage in steady-state HbSS adolescents (n=35) and healthy control (HbAA, n=39) and their impact on resting energy expenditure (REE).  
· Subjects were matched for Tanner stage, gender, and body composition.  
· C-reactive protein (CRP), circulating white blood cell (WBC)   and proinflamatory cytokines were measured as markers of inflammation and F-2 isoprostane metabolite (F2-IsoPM) as a marker of oxidative stress.  REE was measured by indirect calorimetry.
Statistical analysis

Sample size was calculated using data from our preliminary study showing that there is a significant difference in Iso-F2-α concentration between HbSS (n=21) and HbAA (n=25) (3.92 ± 3.00 ng/ml vs. 1.40 ± 0.52 ng/ml, P =0.001, t-test).  Using a two-sided t-test with significance level of 0.05, we calculated that 16 participants would provide 90% statistical power to detect difference between HbSS and HbAA.  

Mann-Whitney U test was used to compare variables between groups.  Before analysis, cytokine and CRP values below the detection limit were set at 0.1 pg/ml and 0.001 ng/ml; respectively.  Multiple linear regression analysis was performed on REE by using a backward elimination approach. The covariates that were considered for inclusion in the modeling were FFM, WBC, F2-IsoPM, IL-8 and CRP.  Association between variables was assessed by the Pearson’s correlation test.  A P value of less than 0.05 was considered statistically significant.  All values are reported as means ( 1 SD. Statistical analyses were performed using SPSS version 13.0 (SPSS Inc., Chicago, IL).  

