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Background

Chronically anemic patients develop compensatory
ventricular dilation, even when maintained on chronic
transfusion regimens. Our primary goal was to compare
right and left ventricular dimensions and function
assessed by Cardiovascular Magnetic Resonance (CMR)
in pediatric, chronically-transfused sickle-cell disease
(SCD) and thalassemia major (TM) patients who lacked
cardiac iron. Moreover we explored systematic sex dif-
ferences in ventricular dimensions in both populations.

Methods

We reviewed all CMRs identifying 261 studies suitable for
analysis from 64 SCD patients (34 females and 30 males)
and 49 TM patients (29 males and 20 females). All demo-
graphic and CMR parameters were inversely weighted by
the number of exams. Analysis of covariance (ANCOVA)
models were used to evaluate the impact of potential cov-
ariates (variables unbalanced between groups and asso-
ciated with the outcome) on group differences in CMR
parameters.

Results

In both populations, males had larger left ventricular (LV)
and right ventricular (RV) dimensions than females, with a
more marked effect observed in SCD patients. The per-
centage difference for the RV was larger than that one

'CMR Unit, Fondazione G.Monasterio CNR-Regione Toscana and Institute of
Clinical Physiology, Pisa, Italy
Full list of author information is available at the end of the article

( BioMVed Central

seen in normal subjects (from 8 to 14%). Table 1 shows
the comparison of LV parameters between SCD and TM
with the differentiation by sex. All LV volumes as well as
the LV mass were significantly higher in SCD than in TM
patients, also adjusting for the covariates. Table 2 shows
the comparison of RV parameters between SCD and TM,
by sex. Overall findings are similar to those from the LV.
All RV volumes remained significantly higher in SCD also
after ANCOVA adjustments, except RV ESVL

Conclusions

Compared to TM patients, SCD patients showed signifi-
cantly greater biventricular dilation and LV hypertrophy.
This difference could not be explained by different hemo-
globin levels, cardiac iron overload and systolic blood
pressure. Our results represent important baseline find-
ings that place changes introduced by iron overload as
well as systemic and pulmonary vasculopathy in proper
context.
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Table 1 LV parameters for and SCD and TM pediatric patient without cardiac iron overload, with differentiation for
gender. All variables are expressed as mean *+ SD with 95% confidence intervals in square brackets.

SCD ™ P P adjusted for P adjusted for P adjusted for both
systolic BP cardiac R2* covariates
LV EDVI (ml/m?) 1047 + 15.2 [99.5 - 109.9] 887 £ 11.0 [845 - 92.8]  <0.0001 <0.0001 <0.0001 <0.0001
LV ESVI (ml/m?) 381 + 74 [35.6 - 40.7] 31.6 £ 55295 - 33.6] <0.0001 <0.0001 0.0003 <0.0001
LV SVI (ml/m?) 66.6 = 9.5 [63.3 - 69.8] 571 £ 6.5 [546 - 59.5] <0.0001 <0.0001 <0.0001 <0.0001
LV EF (%) 63.8 + 3.5 [62.6 - 65.0] 64.7 + 2.8 [63.6 - 65.7] 0.286
LV MI (g/mz) 835+ 114 [79.1 - 87.9] 669 + 7.0 [64.0 - 69.8] <0.0001 <0.0001 <0.0001 <0.0001
(27 pts; 45 MRIs) (24 pts; 59 MRIs)
LV CI (I/min/m2) 48 + 0.6 [46 - 5.1] (32 pts; 45+ 05 [44 - 4.7] 0.017
55 MRIs) (29 pts; 74 MRIs)
Females
LV EDVI (ml/m?) 935 + 96 [90.0 - 97.0] 814 + 6.7 [784 -844]  <0.0001 <0.0001 <0.0001 <0.0001
LV ESVI (ml/m?) 360 + 53 [34.0 - 37.9] 294 +38[276-31.11  <0.0001 <0.0001 <0.0001 <0.0001
LV SVI (ml/m?) 575 + 6.3 [55.2 - 59.8] 520 + 4.2 [50.1 - 534] 0.0006 0.009
LV EF (%) 61.6 + 3.5 [604 - 62.9] 64.1 £ 29 [62.8 - 654] 0.008
LV MI (g/m?) 729 + 89 [696 - 79.3] 628 + 7.5 [604 - 66.1] 0.0001 0.0002
(28 pts; 60 MRIs) (18 pts; 40 MRIs)
LV CI (I/min/m?) 46 + 06 [44 - 48] 42+ 05 [39 - 44] 0.006

(72 MRIs)

(52 MRIs)

Table 2 RV parameters for and SCD and TM pediatric patient without cardiac iron overload, with differentiation for
gender. All variables are expressed as mean = SD with 95% confidence intervals in square brackets.

SCD ™ P P adjusted for P adjusted for P adjusted for both
systolic BP cardiac R2* covariates
Males
RV EDVI (ml/m?) 1033 + 188 [968 - 109.8] 87.3 + 11.5 [82.9 - 91.6]  <0.0001 <0.0001 0.0004 0.0002
RV ESVI (ml/m?) 379 + 96 [34.7 - 41.2] 324 + 57 [302 - 34.5] 0.0005 0.006 0.050 0.037
RV SVI (ml/m?) 654 + 108 [61.6 - 69.1] 549 + 69 [523 - 575]  <0.0001 0.016 <0.0001 <0.0001
RV EF (%) 63.8 + 4.7 [62.2 - 654] 632 + 34 [619 - 64.5] 0.620
Females
RV EDVI (ml/m?) 847 + 10.3 [80.9 - 88.5] 76.5 £ 9.1 [724 - 80.6] 0.005 0.026 0.009 0.051
RV ESVI (ml/m?) 31.1 £ 581289 - 33.2] 277 + 53 [253 - 30.1] 0.037 0.108
RV SVI (ml/m?) 53.6 + 6.8 [51.1 - 56.1] 488 + 5.1 [46.6 - 51.1] 0.006 0.047
RV EF (%) 63.6 + 46 [619 - 65.2] 644 + 3.7 [62.7 - 66.1] 0477
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