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B-Thalassemia Major (TM) is a form of beta-thalassemias. TM complications include, among others, osteoporosis, whose frequency, among TM patients, varies
from 13.6% to 50%. The overall etiological mechanisms of TM-related osteoporosis remain unclarified. The primary approach to osteoporosis in patients with TM is the
management of TM and its complications and the use of antiresorptive agents, such as Bisphosphonates (BPs), as the first line-drug of treatment. In this article, we
present the case of 45 years old-woman with TM and severe osteoporosis, with multiple fractures, albeit the assumption of BPs for many years.

The anti-fracture efficacy and safety of BPs are not well-established in TM patients. Data suggest that etidronate and zoledronic acid should be considered as first-line
agents in the management of TM- associated osteoporosis. Regarding Teriparatide (TP), there are only a few case reports published about its use in TM patients. It is also
noticed that, at the dismission of TP therapy, its benefits are rapidly lost. Finally, regarding romosozumab, our patient presents a significant cardiovascular risk due to the
presence of insulin-treated Diabetes Mellitus (DM) and TM-related cardiomyopathy, suggesting we avoid this drug.

This case report shows that the therapy of osteoporosis in patients with TM remains an open problem. TM patients often present multiple comorbidities which create
limitations to osteoporosis’s treatment. Moreover, these comoboridites are often unavoidable risk factors for osteoporosis.

Introduction

B-Thalassemia Major (TM) is one of the three main forms
of beta-thalassemias [1]. These are a group of hereditary
blood diseases characterized by alterations in the synthesis of
the beta-chains of hemoglobin that further result in several
consequences and phenotypes, ranging from patients with
severe anemia to asymptomatic ones. The overall annual
incidence of symptomatic TM patients is estimated to be 1 in
100.000 throughout the world and 1 in 10.000 in the European
Union [2]. Individuals with TM begin to be treated between ages
6 and 24 months; they subsequently Require Red Blood Cells
(RBC) transfusions to survive [1]. RBC transfusions lead to iron
overload-related complications, such as endocrine disorders
(growth retardation, failure of sexual maturation, diabetes
mellitus, insufficiency of the parathyroid, thyroid, pituitary,
and adrenal glands), liver failure and dilated myocardiopathy

[2]. Other complications include HIV infection, viral hepatitis,
and osteoporosis [3].

Therefore, the removal of iron is one of the most important
management for individuals who undergo RBC transfusions.
Iron chelators are represented by deferasirox, deferiprone,
and deferoxamine [3]. Regarding osteoporosis, the reported
frequency of this complication, even in well-treated patients
with TM, varies from 13.6% to 50%, with an additional 45% of
patients who are affected by osteopenia [4].

Chronic anemia, bone marrow expansion due to ineffective
erythropoiesis, iron toxicity, calcium and zinc deficiencies,
low vitamin D levels and endocrine complications seem to
contribute to the etiology of bone diseases in TM. Nevertheless,
the complex etiological mechanisms of this heterogeneous
osteopathy remain unclarified [4].
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The primary approach to osteoporosis in patients with
TM is the management of TM and its complications. Despite
RBC transfusions, chelation therapy, and adequate hormonal
replacement therapy, TM patients tend to lose bone mass. The
observation of increased bone resorption in TM- associated
osteoporosis has led to the use of antiresorptive agents, such
as bisphosphonates (BPs), as the first-line drugs to treat
osteoporosis in these patients [5].

A final and effective approach to TM patients with
osteoporosis is not available at the moment. Here we present
the case of patients with TM and severe osteoporosis which
required different lines of therapy.

Case presentation

In 2016 a 45 years old-woman was referred to our Unit
because of severe osteoporosis. The patient was affected by
TM, known since childhood, follow-up by hematologists and
treated with RBC transfusion, splenectomy and chelating
therapy. Her medical history was also characterized by the
presence of insulin-dependent diabetes mellitus, a past
cerebral emorragiae with a consequent paresis to left emisoma,
past HCV infection, kidney stones, hypocitraturia and early
menopause ad 26 yrs old. She also suffered from past Papillary
Thyroid Cancer (PTC), staging pTiN1ia, treated with surgery
(total thyroidectomy and limphadenectomy) and successive
hormonal therapy (suppressive and then semi-suppressive).

She had suffered a previous femoral fracture in 2012. In
order to treat the known osteoporosis she had previously been
treated with nedridonate infusion in 2005, alendronate from
2012 to 2014 and hormonal replacement therapy (HRT) with
estro-progestinic from 2014 to half of 2020. She had already
begun supplementation of vitamin D, previously insufficient.

After a few years of follow-up, in 2018 the patients re-began
therapy with alendronate and since 2019 with ibandronate.
Ibandronate has been stopped from August 2020 to march
2021 because of an episode of mandibular osteonecrosis with
multiple teeth abscesses.

In November 2021, while the patient was still taking
ibandronate, she suffered a new tibial fracture and then, in
February 2022, a new femoral fracture.

Furthermore, during her clinical history, the patient
developed a mild form of asymptomatic hypoparathyroidism,
with a slow reduction of calcium and PTH levels to the
lower range of normality. Her hypoparathyroidism may be a
consequence of both the surgical operation at the neck and the
TM- related infiltration of the parathyroid glands.

We report here available biochemical exams acquired
during our follow-up period: Hb (NV 123-153 g/L):

99 g/L (03/2016) > 101 g/L (12/2018) - 104 g/L (12/2022) >
111 g/L (12/2022)

Creatinine (n.v. 45 - 84 umol/L):

54 umol/L (03/2016) - 55 umol/L (12/2018) - 43 umol/L
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(12/2020) » 51 umol/L (12/2022) Calcium (n.v.2.10 -2.55

mmol/L):

2.31 mmol/L (03/2016) = 2.14 mmol/L (02/2019) > 2.25
mmol/L (03/2021) » 2.38 mmol/L (10/2022)

Phosporus (n.v. 0.87 - 1.45 mmol/L):

0.72 mmol/L (03/2016) © 0.94 mmol/L (02/2019) - 0.96
mmol/L (03/2021) » 0.98 mmol/L (10/2022)

PTH (n.v. 6.5 - 36.8 ng/L):

13.5 ng/L (11/2016) - 10.7 ng/L (02/2019) -> 8.6 ng/L
(03/2021) » 7.2 ng/L (05/2022) > 4.8 ng/L (10/2022)

Vitamin D3 (n.v. > 75 nmol/L):

82 nmol/L (02/2019) = 58 nmol/L (03/2021) » 61 nmol/L

(10/2022).

Furthermore, here below we report the Dual-energy X-Ray
asborptiometries (DXAs) and bone turn- over markers (CTX,
C-terminal telopeptide of type I collagen) of the patient
during her medical history (Tables 1-3) and her therapy for
osteoporosis (Figure 1).

Table 1: BMD and b) T-Score during years of follow-up.

Year Lumbar BMD (g/cm?)
2010 0.529
2011 0.622
2016 0.634
2017 0.628
2018 0.651
2020 0.606

Table 2: T-Score during years of follow-up.

Year Lumbar T-Score

2010 4.7
2011 -3.9
2016 -3.8
2017 -3.8
2018 -3.6
2020 -4.0

Table 3: CTX levels during years of follow-up (pg/mL).

Year Lumbar T-Score
2016 171
2017 46.8
2018 48.4
2019 <33
2020 91.5
Ibandronate
s _ (stopped
N?;;i:;:;_:u Alendronate HRT Alendronate from
3 082020 10
03/2021)
| 2005 | [ 2012-2014 l | 2014-2020 | | 2018-2019 | | 2019-2022 |

Figure 1: Osteoporosis therapy during years of follow-up.
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Discussion

Fracture prevalence in TM patients ranges from 12.1% to
35.1%. Moreover, bone pain is often reported especially at the
lower back site, although it is not always due to osteoporosis
and bone fractures [5]. Even if the number of studies is limited,
BP was shown to prevent bone loss, improve bone mineral
density (BMD) and to be well tolerated in patients with TM.
However, BPs’ anti-fracture efficacy and safety are not well
established, due to the short follow-up and small sample size
of trials conducted [5].

Data suggest that etidronate and zoledronic acid should
be considered as first-line agents in the management of TM-
associated osteoporosis, due to their relevant beneficial effects
on BMD, bone turnover and pain and to the relatively greater
number of patients enrolled in the studies [6].

Our patient had already been treated with neridronate,
alendronate and ibandronate for a few years, apparently
without significant efficacy on DXA parameters and fracture
risk.

Regarding second-line therapies for osteoporosis,
Teriparatide (TP) is the only anabolic therapy approved in Italy
for the management of osteoporosis. In TM patients, TP might
address the anabolic bone impairment by inducing osteoblast
lining cells differentiation, stimulating osteoblast activity and
limiting osteoblast and osteocyte apoptosis [5].

To our knowledge, there are only a few case reports
published about TP treatment in TM patients. In reports,
TP treatment improved BMD was well-tolerated and safe.
However, the clinical use of TP in TM-associated osteoporosis
has been very limited so far [5].

The most concerning adverse effect of teriparatide
therapy is the risk of skeletal carcinogenicity, most notably
osteosarcoma [7]. Our patient suffered from past PTC, which
was treated with surgery. This does not represent an absolute
contraindication, but it is generally considered, in clinical
practice, a relative controindication that limited the use of TP.
Moreover, TP could enhance the risk of hypercalciuria and/
or urolithiasis [7]. Our patient has also suffered from kidney
stones. Finally, is it to consider the theoric risk of leading to the
development of extramedullary hematopoiesis when treating
TM patients with TP [5].

It is also noticed that, according to most recent literature,
after therapy con, TP is dismissed, and its benefits are rapidly
lost, therefore this therapy should be followed by therapy with
anti-resorptive agents such as BPs [8].

Another anabolic drug is romosobumab, which recently
become available in Italy. It is a monoclonal antibody that
selectively binds to sclerostin and inhibits its action [9].
Romosozumab should not be used in patients with a recent
cardiovascular event and should be used cautiously in patients
with high cardiovascular risk [10].

Our patient presents a significant cardiovascular risk

https://www.peertechzpublications.com/journals/international-journal-of-clinical-endocrinology-and-metabolism a

due to the presence of insulin-treated DM and TM-related
cardiomyopathy. Thus, romosozumab should be avoided as a
therapy for her osteoporosis.

The patient presented multiple risk factors for osteoporosis,
most of them due to TM. In particular, we underlined the
role of insulin-treated DM, past vitamin D deficiency, past
femoral fractures and past suppressive therapy after total
thyroidectomy and early menopause. She presented partial
immobility due to left emisoma paresis too.

Furthermore, the patient present hypoparathyroidism,
which is probably caused both by the previous neck surgery
and by the TM. In fact, hypoparathyroidism may be present
in 4.4% - 6.8% of patients with TM, therefore requiring per sé
adequate vitamin D supplementation [11].

We hence suggested the patient begin a cycle of therapy
with TP (20 ug/die sc), because of its possible effect on
her bone status with an additional positive effect on her
hypoparathyroidism, carefully evaluating the risk/benefit
ratio. Therapy with TP may also avoid the risk of a new event
of BPs-related osteonecrosis of the jaw.

A few months after having begun the therapy with TP -
December 2022, our last evaluation - the patient referred an
improvement in her clinical condition, with a reduction of the
bone pain and an improvement of her range of movements and
a severe positive effect on bone turnover markers.

TP may represent a noteworthy treatment in TM patients,
especially when long-term sequential therapy is needed and
resulting in an increase of hip and femoral neck BMD [12,13].
Notwithstanding, TP has not yet been sufficiently studied in
TM patients and more data are required to fully understand the
efficacy and safety of TP in those patients [9].

Conclusion

This case report proves that the therapy of osteoporosis in
patients with TM remains an open problem. TM patients often
present multiple comorbidities which create limitations to
osteoporosis’s treatment. Moreover, these comoboridites are
often risk factors for osteoporosis and that cannot be easily
corrected.
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