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Pregnancy and childbirth in women with thalassemia: 
past and present

This is a multicenter retrospective study (26 Italian centers) 
supported by the Italian Society of Thalassemia and Hemo-
globinopathies (SITE) to assess how the advances of the 
last decades have affected pregnancy outcomes in transfu-
sion-dependent β thalassemia (b-TDT) women (N=251, 346 
pregnancies) and their newborns during the period 1992-2024 
(Online Supplementary Table S1). The study was approved 
by the Ethics Committee of the participating centers, reg-
istered with clinicalTrials.gov (clinicaltrials gov. Identifier: 
NCT06889727; Observational Studies Register - AIFA: 1817), 
and conducted in accordance with Good Clinical Practice 
guidelines and the Declaration of Helsinki. Written informed 
consent was obtained from all patients.
Two patients (0.8%) had four pregnancies, 16 of 251 (6.4%) 
had three, 57 of 251 (22.7%) had two, and 176 of 251 (70.1%) 
had one; 291 pregnancies resulted in live babies, eight of 
346 (2.3%) were ongoing, 22 of 346 (6.4%) ended in spon-
taneous abortion, seven of 346 (2.0%) were voluntarily ter-
minated (Figure 1A). In three cases (0.9%), intrauterine fetal 
death occurred, accounting for four deaths. Maternal age 
at first pregnancy increased significantly over time (β=0.19, 
95% confidence interval [CI]: 0.09-0.28; P<0.001), similar to 
non-thalassemic Italian women.1 Ovulation was spontaneous 
in 178 of 314 (56.7%) pregnancies, whereas gonadotropins 
were administered in 136 of 314 (43.3%). In vitro fertilization 
(IVF) was performed in 54 pregnancies, including 52 after 
gonadotropin-induced ovulation and two after spontaneous 
ovulation (Figure 1B). Ovarian donation was employed for IVF 
in 12 patients.
Older patients were less likely to achieve spontaneous con-
ception (odds ratio [OR]=0.81; 95% CI: 0.75-0.87; P<0.001), 
whereas it has become more likely in recent years than in 
earlier periods (OR=1.08; 95% CI: 1.03-1.14; P=0.004). This aligns 
with other studies showing that the likelihood of hypogonad-
ism diminishes over time and that a decreasing percentage 
of patients do not spontaneously reach menarche. Preim-
plantation diagnosis was performed in 11 of 306 cases (3.6%).
Among the 294 completed pregnancies, 37 were twin preg-
nancies, including one with a stillborn twin. Three pregnan-
cies involved triplets, with one case of first-trimester em-
bryo reabsorption. An association was found between twin 
pregnancies and the year of conception (OR=0.94; 95% CI: 
0.89-0.99; P=0.018), ovulation type (gonadotropin-induced 
vs. spontaneous; OR=6.48; 95% CI: 2.87-16.6; P<0.001) and 
conception type (non-spontaneous vs. spontaneous; OR=2.94; 
95% CI: 1.40-6.20; P=0.004). With multivariate analysis on-
ly the type of ovulation remained statistically significant 
(OR=5.23; 95% CI: 1.87-15.7; P=0.002). Three newborns were 
β-TDT homozygotes. Complications during pregnancy were 

reported in 124 of 252 (49%) pregnancies (Figure 2). Due to 
the retrospective design, some miscarriages may have gone 
unreported. Nonetheless, to our knowledge, the frequency 
of miscarriages and threatened miscarriages was similar to 
that in non-thalassemic women.2,3 Gestational diabetes4 (28 
patients, 16.9%) and renal colic5 (11 patients, 6.6%) were the 
only complications that were more frequent when compared 
to the general population. In contrast, our study did not 
support an increased incidence of pre-eclampsia (25, 15.1%), 
which has already been highlighted in other studies.20,21 Nota-
bly, we found that the likelihood of pre-eclampsia decreased 
significantly over time (OR=0.93; 95% CI: 0.87-0.99; P=0.017). 
Multivariate logistic analysis confirmed that complications 
were likely to occur in older patients (OR=1.09; 95% CI: 
1.02-1.17; P=0.016) and those with pre-existing comorbidities 
(OR=1.33; 95% CI: 1.11-1.62; P=0.003).
Thrombotic events occurred during pregnancy in three women 
and the peripartum period in one: two were splenectomized.
Forty-four women were already on antiplatelet therapy when 
they became pregnant, whereas three were on anticoagu-
lant therapy. Fifty-eight women commenced antithrombotic 
therapy during pregnancy (median week 6.5, Q1-Q3: 2-20; 18 
acetylsalicylic acid, 35 low-molecular-weight heparin, 4 both, 
and 1 ticlopidine), highlighting the lack of definitive evidence 
and universally accepted recommendations and guidelines.
Like other studies, our analysis confirms that serum ferri-
tin and liver iron concentration (LIC) increase, because of 
non-chelation and increased transfusion requirements (Table 
1; Online Supplementary Figure S3). Our experience on car-
diac-T2* during pregnancy is the largest hitherto published. 
In our cohort, most women started gestation without car-
diac iron load, which persisted until the end of pregnancy. 
However, where occurred, it was not possible to correlate 
cardiac iron during pregnancy with basal LIC or transfusions, 
suggesting other factors, including genetic predisposition 
to organ-specific iron load. Numerous other factors affect 
cardiac function during pregnancy (increased blood volume, 
pressure changes, increased heart rate and cardiac output, 
and interruption of chelation).8 While on average we confirmed 
that cardiac function was not impaired during pregnancy, 
three women presented cardiac symptoms during or soon 
after pregnancy, with one experiencing iron-related heart 
failure and bilateral ovarian vein thrombosis during delivery.
In pregnancies achieved with ovarian stimulation, the number 
of women with iron overload at baseline (cardiac-T2* <20 ms 
and/or LIC >7 mg/g dry weight) decreased over time (OR=0.85; 
95% CI: 0.70-0.99; P=0.055), with no pregnancies showing 
iron overload after 2016. This may reflect adherence to Good 
Clinical Practices regarding pregnancy in TDT, though it could 
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also be due to fewer patients with significant iron overload.9

Notably, in pregnancies with documented severe hemosid-
erosis, considering the risk/benefit ratio, resuming chelation 
with desferrioxamine (DFO) in the last trimester is possible 
and appropriate, as reported in our study in eight patients, 
two of whom had taken cardiologic drugs for previous left 
ventricular ejection fraction (LVEF) reduction. Conversely, in 
some centers in Italy, very low doses of DFO are offered to 
all pregnant women with TDT, even having started the preg-
nancy with optimal iron status, to limit the circulating free 
iron, which is toxic. This approach may positively affect the 

condition of the heart, which is subject to considerable stress 
during pregnancy as a result of the aforementioned factors.
No significant differences (P=0.62) were observed between 
the pre- and post-pregnancy LVEF values (median difference 
0%, Q1-Q3, -1.5 to 1). However, 12 women started pregnancy 
with LVEF <56% and two of them had cardiac overload at 
baseline. Fifteen had abnormal values during pregnancy, six 
of whom had LVEF<56% at baseline.
Of all deliveries, only 20 (6.8%) were vaginal, 225 (77.1%) were 
planned cesarean sections, predominantly for precautionary 
reasons (89/225), and 45 (15.4%) were emergency cesarean 

Figure 1. Pregnancies in transfusion-dependent Thalassemia patients. (A) Number of pregnancies in function of the year of con-
ception and outcome. (B) Type of conception in function of the year of conception. IVF: in vitro fertilization.
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sections. The number of cesarean sections did not decrease 
over time (P=0.7) nor was it associated with maternal age 
(P=0.2). Although TDT is no longer considered an absolute 
indication for cesarean delivery, it continues to be routinely 
recommended by most gynecologists, significantly more than 
those described worldwide, even in Italy, which has one of 
the highest rates of cesarean sections in the world.10-11

Overall, 16 women experienced postpartum complications 
(Online Supplementary Table S2).
Preterm births were 111 of 284 (38.8%). The percentage of 
preterm births significantly declined over time (β=−1.4; 95% 
CI: -2.5 to -0.24; P=0.02), decreasing from 49.2% in 2003 to 
21.6% in 2023. The high incidence of twin pregnancies may 
be a contributing factor in this respect. The frequency of 
babies requiring admission to the neonatal intensive care 
unit (74 newborns, 56 preterm) was nonetheless higher 
than in the general population.12

The median birth weight was 2,770 g (Q1-Q3: 2,232-3,047 
g). An increase in birth weight was observed over time 
(β=23 g/year; 95% CI: 9-38; P=0.002), with an increase of 
about 500 g from 2003 to 2023. The reduction of preterm 
deliveries and of the number of twin pregnancies contrib-
uted significantly to the increase of birth weight. Newborn 
weight appropriateness was assessed in 133 pregnancies 
with available gestational age data: 107 (80.5%) were ap-
propriate for gestational age, seven (5.3%) were large, and 

19 (14.3%) were small (SGA). SGA infants included seven 
from single pregnancies and six from multiple pregnancies.
No correlation was found between ferritin level and/or LIC 
and the risk of preterm birth or SGA. The number of SGA 
babies did not decrease over time (P=0.8). Nevertheless, 
the improvement in neonatal outcomes can reasonably be 
attributed to advances in conventional therapy.13 Neonatal 
complications, excluding malformations, were reported 
in 36 pregnancies (Online Supplementary Table S2). The 
rate of newborns with malformations matched the gen-
eral population. In the seven cases of malformations, no 
association was found with late withdrawal of chelation 
therapy after conception. Two women received two dos-
es of luspatercept (1 mg/kg, administered 3 weeks apart) 
without complication.14

In 49 of 225 (21.8%) pregnancies, iron chelation therapy 
was stopped at the time of conception, whereas in 176 
of 225 (78.2%), it was discontinued later, with a median 
delay of 4 weeks after conception (Q1-Q3, 3-6). No signif-
icant difference between chelators was found (P=0.11). In 
13 women, iron chelation therapy was continued for ≥12 
weeks post-conception without adverse consequences.
A subset of eight patients resumed iron chelation therapy 
during pregnancy after a median of 20 weeks (Q1-Q3, 18.2-
24.5); only two of which had a history of LVEF reduction.
According to institutional data, 57% of children born in 

Figure 2. Complications during pregnancy. Number of complications during pregnancy ordered by frequency (in the category 
“Other obstetric”: chorioamnionitis [1], early onset of labor [1], hydronephrosis [1], reabsorption of a fetus [1], threat of premature 
birth [1]; in the category “Other maternal”: H1N1 infection [1]). PROM: premature rupture of membranes; IUGR: intrauterine growth 
restriction.
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Italy are exclusively breastfed for 3 months, whereas the 
percentage in our cohort was lower.15 Exclusive or mixed 
breastfeeding was chosen for 118 children, with a median 
duration of 2 months (Q1-Q3, 1-5). Although an increasing 
trend in breastfeeding over time was observed, it was not 
statistically significant (P=0.2).
In TDT women, many aspects of pregnancy and neonatal 
outcomes have improved with better disease manage-
ment. Nevertheless, whether spontaneous or planned, 
pregnancy in TDT should only occur when the woman is in 
optimal health and in the absence of significant comor-
bidities. This is due to the potential risks associated with 
introducing new, potentially teratogenic medications, and 
to the worsening of iron accumulation, particularly in the 
heart. The increasing preservation of fertility and spon-
taneous conception add further complexity and highlight 
the importance of counseling to reinforce information and 
prevent unplanned pregnancies. It also calls for further 
investigation into the safety/efficacy of reintroducing iron 
chelation after the first trimester of pregnancy, regardless 
of pre-pregnancy iron status.
Additionally, significant uncertainties persist, including 
the thrombotic risks associated with pregnancy. Deter-
mining who is at risk and identifying the most effective 
preventive strategies remain critical areas for further 
investigation.
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Baseline, median 
(Q1-Q3)

Follow-up,* median 
(Q1-Q3)

Variation,# median 
(Q1-Q3) N P§

Pre-transfusion Hb, g/dL 9.5 (9.3-9.9) 9.8 (9.5-10.2) 0.29 (0.20-0.35) 185 <0.001

Post-transfusion Hb, g/dL 12 (11-12.5) 12.4 (11.4-12.5) 0.20 (0.10-0.35) 117 0.0038

Blood consumption, mL/kg/year 145 (123-175) 150 (115-200) 9.9 (3.8-16) 140 0.007

Ferritin, ng/mL 900 (503-1,400) 1,900 (1,300-2,894) 973 (844-1,106) 209 <0.001

Cardiac-T2*, ms 33.2 (26.1-40.2) 33 (23.9-39) -1.1(-3.2 to 0.9) 99 0.21

LIC, m/g d.w. 2.5 (1.7-5.3) 8.4 (4.8-12.3) 5.1 (4.1-6.1) 101 <0.001

Table 1. Iron overload and transfusion burden.

*Follow-up evaluated during pregnancy; for ferritin,  liver iron concentration (LIC) and cardiac-T2* follow-up evaluated after pregnancy. #Me-
dian variation estimated with Hodges-Lehmann estimator. §Wilcoxon signed-rank test for paired samples or paired t test. Hb: hemoglobin, 
Q1-Q3: interquartile range (25th-75th percentile); ms: milliseconds; LIC: liver iron concentration; d.w.: dry weight.
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