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Objective. Blood transfusion plays a prominent role in the management of patients with sickle cell disease (SCD) and has
a compounded effect on iron overload, especially when simple top-off transfusions are given. Adults with sickle cell anemia
(SCA: HbSS or HbSB °-thalassemia), often require episodic blood transfusions on a chronic basis and, hence, are at risk of
developing transfusional iron overload. We monitored 83 adult SCD patients with a diagnosis of iron overload during routine
treatment and follow up at our clinical center. The aim of this study was to observe and describe treatment outcomes for
individuals with iron overload seen at the University of Illinois adult sickle cell center between 2010 and 2023.

Method. Patients eligible for the study were aged 18 years or above at the time of their initial visit. Patients were identified from
our institutional clinical and translational research informatics data warehouse using computable phenotype algorithms as
well as SCD outpatient encounter information to improve accuracy of abstracted data. Results of our queries were abstracted
in the form of identified patient data and subsequently reviewed in Epic electronic health record (Epic, Verona, WI). We
retrospectively studied adult subjects with SCD seen during routine clinical care between 2010 and 2023. Selected subjects
had a diagnosis of iron overload, determined by 2 consecutive ferritin levels >1000ng/ml in steady state plus a significant
transfusion history. We extracted data on clinical laboratory markers, abdominal imaging, use of iron chelation at baseline
and in the final year of follow up, whether patients were receiving chronic erythrapheresis treatment at baseline and at end
of follow up, and if alive at the end of the follow up period. Subjects have variable start date and follow up period, beginning
at the start of diagnosis of iron overload and ending in June 2023 or last identifiable follow up visit, or mortality.

Result. Baseline characteristics of 83 adult patients included in our study are summarized in table 1. Seventy percent of the
patients were female and just about everyone had HbSS disease. The females had older median age (39.5year; IQR 32-50
years) than males. The mean ferritin value was significantly higher than the initial measure after a median follows up period of
5.3 years. During the follow up period, 40% of male patients discontinued iron chelation therapy whereas only 5.6% of females
did the same. Multivariable analyses were performed for association between change in ferritin measure (between follow up
period) with demographic data and other covariates presented in Table 1. Covariates were eliminated by backward selection.
Predictors retained in the final model include follow-up period, initial ferritin value, gender, ALT, AST, and albumin. Females
had a higher drop in their follow up ferritin, but this was not significant. Neither use of iron chelation therapy at baseline
nor erythrapheresis at baseline predicted a change in ferritin value, however we did not collect information on compliance
or duration of therapy. Patients followed up for longer duration, or who have higher ALT, had subsequent higher measure
for follow up ferritin. Higher albumin predicted a lower ferritin at follow up. The effects of liver markers on ferritin are likely
correlative only. After a median follow up period of 5.3years, about 22% of the patients were confirmed to be deceased. Some
patients lost to follow up have an indeterminate alive status. Predictors of mortality in multivariate analysis include follow up
ferritin value, albumin, and HCV status. Positive HCV status had a strong association with cirrhosis (p=0.001) as 71% of HCV
positive individuals had cirrhosis. In turn 53% of the cirrhotic patients died in the follow up period.

Conclusion. Here we present an overview of the clinical outcomes of adult patients with SCD and iron overload during a
median follow up period of 5.3 years. Despite limitations of a typical retrospective study, our study illustrates the difficulty
associated with the management of transfusional iron overload during routine treatment follow up, especially in patients
continuing to undergo episodic transfusion treatment. We also continue to underline the low adherence with chelation therapy
in adult populations with SCD and iron overload, and the high mortality associated with the condition.
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Male Female p-value
MN=25 M=58
SCD Phenotype
55 25(100%) 56(97%)
5p° 0 1(1.5%
sC 0 1(1.5%)
Age (years) 34(20.7-49.3) 35.5(32-50) <0.0001
Ferritin-1{ng/ml) 2658[1376-4733) 3051(1365-5286) 0.500
Ferritin-2{ng/mi) 2881(1481-6005) 2697(1689-6039) 0.871
Follow up £3.5(22.5-80) £3.5(24-B5) 0.884
period{months)
Alanine 34 5(18.5-50) 29 5(18-51) 0.465
Aminotransferase
(/L)
Aspartate 435(21-725) 46(28-86) 0.445
Aminotransferase
/Ly
Alkaline Phosphatase 100.5(73.5-166) 113(77-163) 0.795
(/L
Total Bilirubin (mg/dl) 4.7(2.1-10.7) 25(1.4-5.3) 0.003
Albumin (g/dL) 39(2.2-47) 37(31-4.1) 0.333
Creatinine (mg/dL) 0.71({0.6-1.3) 0.7(05-1.3) 0.610
Erythrapheresis-1 6(27.3%) 15(27.8%) 0.964
Erythrapheresis -2 B(32%) 18{31%) 0.882
Iron Chelation-1 10(43.4%) 18(33.3%) 0.397
Iron Chelation-2 B{24%) 17(29.3%) 0.620
Hep m 12(52.2%) 28(54.9%) 0.827
Cirrhosis 7(30.4%) B(15.7%) 0.144
Splenic atrophy 15(68.2%) 36(86.4%) 0.145
HCV Positive 4(21%) 4(8.2%) 0.139
Deceased 5(21.7%) 13(22.4%) 0.777

Table 1. Patient demographic characteristics and clinical markers, categorized by gender. Continuous variables are
shawn in median {IOR) and categorical variables in counts (3). Ferritin-1= baseline, ferritin-2=follow-up,
erythrapheresiz-1=getting treztment at bazaline, ery pheresis-2= getting & at end of follow up.

Figure 1
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