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Background: Approximately 10% of adults with sickle cell disease (SCD) have diabetes mellitus (DM) (PMID 30714090).
Glycemic control is challenging to evaluate in the setting of hemoglobinopathies, such as SCD, due to potentially inaccu-
rate hemoglobin Alc (HbA1c) measurements (PMID 30897962). Fructosamine has been proposed as a marker of glycemic
control in patients with hemoglobinopathies, although its use remains unvalidated in clinical studies (PMID 27457632). The
ideal glycemic monitoring strategy in patients with SCD is unclear. Therefore, the objective of this study was to evaluate the
performance of fructosamine and HbAlc in predicting glycemic burden in adults with SCD.

Methods: We analyzed 439 patients followed between Jan 2010 and Feb 2023 at the University of lllinois Sickle Cell Center.
DM was defined by a diagnostic code in the electronic health record plus either prescription of an outpatient antidiabetic
agent or an outpatient random serum glucose >200 mg/dL. Comparisons of clinical and laboratory variables by DM status
were performed using the Wilcoxon rank sum, Pearson’s chi-squared, and Fisher's exact test. Correlation analyses were con-
ducted to evaluate the association of fructosamine and HbATc with time-paired mean serum glucose concentrations, and
of HbATc with indirect bilirubin (I Bili), absolute reticulocyte counts (retic), and lactate dehydrogenase (LDH) concentration.
Multivariate regression models for HbAlc used mean serum glucose concentration and either | Bili, retic, or LDH as covariates
with an interaction term.

Results: The median age of the cohort at the time of enrollment was 32 years (interquartile range [IQR] 25-43 years), 57%
were female, 76% were hemoglobin SS, and 46% were on hydroxyurea. 41 (9.3%) patients had DM (Table). SCD patients with
DM were older, more frequently on angiotensin converting enzyme inhibitors or angiotensin receptor blockers, had higher
serum triglyceride concentrations, lower baseline eGFR, and higher baseline urine albumin-to-creatinine ratios compared to
those without DM (p < 0.004).

In 39 patients with 157 observations, fructosamine concentration correlated poorly with 14-day time-paired mean glucose
concentrations (r s +0.02, p = 0.8; R? 0.01). In 19 patients with 176 observations, HbAc significantly correlated with 30-day
time-paired mean glucose concentrations ( r, +0.36, p < 0.001; R? 0.25). HbAlc progressively increased with higher glucose
category (p < 0.001), while there was no association between fructosamine concentrations and glucose category (p = 0.5)
(Figure).

Increased hemolysis was associated with decreased HbA1c (I Bili r5 -0.44, p < 0.001; retic r ¢ -0.33, p = 0.002; LDH r -0.18, p
= 0.2). After adjustment for hemolytic markers with interaction effects, HbA1c continued to predict 30-day time-paired mean
glucose concentration (I Bili 8 ypatc +20.8, p < 0.001; retic B yparc +24.1, p < 0.007; LDH B yparc +26.0, p = 0.002). The addition
of these hemolytic and interaction terms generally improved the fit of the model (Unadjusted R 2 0.24 versus adjusted for |
Bili R2 0.42, retic R? 0.22, or LDH R? 0.55).

Conclusions: Our findings suggest that fructosamine concentration is a poor glycemic marker in adults with SCD. We observe
that increased hemolytic markers are associated with decreased HbA1c, and the addition of a corrective hemolysis interaction
term may improve the predictive ability of HoAlc for mean glucose concentration. Further studies are urgently needed to
develop and validate glycemic monitoring strategies, such as continuous glucose monitoring, in this group of patients.
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Characteristic No Diabetes, N = 3987 Diabetes, N =417  p-value?
Age, years 31 (24, 47) 46 (37, 53) <0.007
Gender (F) 225(57%) 26 (63%) 0.4
SCD genotype (SS) 301 (76%) 31 (76%) 07
BMI, kg/m*2 24.1(21.4,27.5) 26.5(22.6,32.0) 0.026
Systalic blood pressure, mmHg 120 (110,133) 121 (102, 138) 06 Glycemic Control Markers vs Time-Paired Mean Glucase
Prior retinopathy 167 (52%) 26 (68%) 0.055 Giycemic Marker LE00

=
Hydroxyurea use 256 (64%) 23 (56%) 0.3 12 B Frucosamine
ACEI/ ARB use 17 (29%) 24 (59%) =0.001 Leoo
Hgb, g/dL 9,12 (8.00, 10.50) 8.75 (7.60, 10.40) 02 g ‘ l g
Hgb F, percent 50(2.59.0) 56(2.5125) 0.7 g =1
WBC, thousands/ul 9.8(7.5,12.1) 9.5(8.4,11.6) 08 z 9 [400 §
Pit, thousands/ul. 366 (269, 479) 351 (254, 433) 05 % - E;
Retic. count, percent 9.6(5.7,13.4) 71(5.1,11.6) on § L300 %
LDH, IUfL 338 (255, 478) 305 (224, 444) 0.2 61 | ‘
Ferritin, ug/L 367 (92,1,310) 760 (231, 2,487) 0.048 E !
Triglycerides, mg/dL 99 (71, 138) 139 (102,175) 0.004 ] jam
Mean serum glucose, mg/dL 93 (88, 98) 110 (102, 137) <0001 - T TR0 50
Initial eGFR, mL/min 119 (97,129) 67 (43,104) <0.001 Mean Serum Glucose (mg/dL)
Initial albuminuria conc., mgfg 39(12,189) 253 (108, 743) <0.001
eGFR slope by regression, mL/min per year <1.70 (-2.85,-0.74) 317 (-4.23, -0.64) 0.060

' Median (IQR); n (%)

#Wilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact lest

Abbreviations: SCD = sickle cell disease, BMI = body mass index, ACE! / ARB = angiotensin-converting-enzyme inhibitor /
anglotensin receptor blocker, Hgb = h bin, Hgl F = fetal h , Pt = platelets, Retic. count = reticulocyte count,
LDH = lactate eGFR = { filtration rate
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