177 GSC Biological and Pharmaceutical Sciences
Py \ ,7 eISSN: 2581-3250 CODEN (USA): GBPSC2
y Cross Ref DOI: 10.30574/gscbps

Journal homepage: https://gsconlinepress.com/journals/gscbps/

ONLINE PRESS

(RESEARCH ARTICLE) W) Check for updates

Impact of chelator treatment on post-transfusion hemochromatosis in thalassemic
patients under Deferasirox

Bachir NABTI 1.2, Amina BAHLOUL 1.2 and Djamel BOUKHALFA !

1 Faculty of Pharmacy -University of Algiers-1, Algeria.
2 Hussein Dey University Hospital Center, Algiers, Algeria.

GSC Biological and Pharmaceutical Sciences, 2023, 22(03), 123-129
Publication history: Received on 04 February 2023; revised on 11 March 2023; accepted on 14 March 2023

Article DOI: https://doi.org/10.30574/gscbps.2023.22.3.0109

Abstract

The management of beta thalassemia may require periodic blood transfusions, iron chelation therapy, and bone marrow
or stem cell transplantation. This study is a descriptive retrospective analysis of clinical, biological, and therapeutic
parameters to evaluate the impact and effectiveness of chelation therapy in managing post-transfusional
hemochromatosis in 26 -thalassemia patients treated at the Hussein Dey University Hospital Center in Algiers, Algeria.
The results of this study show a certain correlation between the doses of iron chelators taken and the improvement in
ferritin levels and creatinine clearance, which is indicative of a reduction in renal function impairment. Five profiles
were identified based on this relationship. The study also found that all patients had normal kidney function, but there
was a tendency towards a decrease in creatinine clearance, necessitating continuous monitoring. It is important to note
that even with careful monitoring, complications of thalassemia may occur gradually and at a late onset. This study
highlights the need to integrate pharmaceutical practices and introduce the concept of clinical pharmacy to improve
adherence to long-term chelation therapy and ultimately enhance survival in children with major thalassemia.
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1. Introduction

Thalassemia is a hereditary hematologic condition that impairs the synthesis of hemoglobin, the globular protein
responsible for carrying oxygen in erythrocytes throughout the body [1]. Individuals with thalassemia exhibit
diminished or absent hemoglobin production, which can result in anemia, fatigue, and other adverse health outcomes

[2].

Management of beta thalassemia may entail periodic blood transfusions, iron chelation therapy to alleviate the toxic
effects of iron overload, and bone marrow or stem cell transplantation [3].

Objectives

Conduct a study that analyzes clinical, biological, and therapeutic parameters to evaluate the evolution of $-thalassemic
patients receiving treatment at Chu d'Hussein Dey. The study will focus on assessing the impact and effectiveness of
chelation therapy in managing post-transfusional hemochromatosis [4,5].

Contribute to the implementation of a patient-centred pharmaceutical act which results in the integration of scientific
and technical skills with the concept of responsibility towards the patient [5].
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2. Methods

2.1. Type of study [4,6]

e Descriptive retrospective study with analysis of clinical, biological and therapeutic parameters; of the (26) [3-
thalassemia patients treated in the Hussein Dey University Hospital Center (Algiers, Algeria), by evaluating the
impact and monitoring of chelation therapy on post-transfusion hemochromatosis

e Period: (01) year (december2014 to december 2015).

2.2. Inclusion criteria [4,6]

e Any child with a confirmed diagnosis of B-thalassemia (homozygous form).
e Ageunder 16 plus (03) patients aged 17 to 21.
e Patients followed regularly in the pediatric hematology unit.

2.3. Support and tool [4,6]

e Patient records : paper and digital.
e Shortinterviews : patients (parents) and general practitioners.
e Data collected is recorded on the exploitation sheet + statistical analysis (Excel®).

3. Results

3.1. Pharmacoeconomic, epidemiological, clinical and paraclinical data

Epidemiological data are summarized in Table 1 :

Table 1 Epidemiological data of current study

Number of patients 26 100%
Ratio M/F (male/female) | F (12) M (14) | 1.16
07to11(8) |30.77%
Age of patients (year) 12 to 16 (15) | 57.69%
Over17 (3) |11.54%

The largest age range of patients is between 12 and 16 years old (pediatric department) and the ratio M/F=1.16 this
means that the disease affects both men and women ; in fact the disease is carried by autosomal chromosomes [6].

e The circumstances of thalassemia discovery in the patients of the study are represented in figure 1 :
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Figure 1 Discovery circumstances of thalassemia in the patients of the study
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From the diagram we conclude that most cases of beta thalassemia are due to inbreeding because it is an inherited
disease [7].

The symptoms caused by thalassemia and reported among the patients of this study are presented in figure 2 :
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Figure 2 Distribution of symptoms related to thalassemia among patients

e According to the diagram the main symptom is the mucous skin pallor which is due to the anemia that this
disease causes [7].

e we also have orofacial symptoms of thalassemia (Asian facies)that are due to bone changes associated with
ineffective erythropoiesis. The symptom of spleomegaly is due to the high rate of hemolysis [7].

e Pharmacoeconomic data are summarized in Table 2

Table 2 Cost of iron chelator consumption per patient and per dosage.of current study

Tablet Dosage | Cost Per Dosage (USD) | Cost Per Patient/ Per Dsage (USD)
500 mg 231572,72 8906,64
250 mg 88 743,04 3413,19
125 mg 33846,13 1301,77
Total (USD) 354 161,89 13 621,61

e  We observe that the 500 mg tablets are the most dispensed dosage (maintenance therapy) compared to other
dosages, especially the 125 mg, which allows for more dose adjustment [8,9].

3.2. Therapeutic data and patient evolution

e The changes in serum ferritin levels at the beginning and end of the study are represented by Figure 3 :
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Figure 3 Evolution of iron overload under the influence of deferasirox [(a) and (b) beginning and end of the study
period]

e Serum ferritin level decreased at the end of the study due to compliance and the follow-up treatment of patients.
After one (01) year of treatment, the peak of ferritinemia moved from levels around 7000 ng/ml to levels below
3000 ng/ml, which means that the patients responded well to deferasirox chelation therapy [10,11].

e The treatment history of iron chelators alone or in combination with other adjuvant therapies shows a certain
correlation between the doses taken and the improvement in ferritin levels and creatinine clearance, which is
synonymous with a reduction in renal function impairment. This relationship allows us to distinguish five
profiles [10,11], which are represented by the graphs below (Figure 4, 5, 6,7, 8) :

3.2.1. Profile (1)

e The patients (2.3,4,5,7,9,10,11,14,15,16,17, 18, 19, 20, 21, 23, 24 and 26): All saw a constant and significant
decrease in their ferritin levels, thus reflecting the effectiveness of chelation (figure 4) .
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Figure 4 Correlation between the doses of deferasirox taken and the improvement of both ferritin levels and
creatinine clearance (profile 1)
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3.2.2. Profile (2)

e Patients (1,8,13 and 22) Their respective ferritin levels experienced a slight increase in the first trimester and
then a constant decrease. In fact, the chelation stimulated the release of iron from the cells to the external
environment (figure 5).
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Figure 5 Correlation between the doses of deferasirox taken and the improvement of both ferritin levels and
creatinine clearance (profile 2)

3.2.3. Profile (3)

Patients (6, 20 and 25) The chelation treatment resulted in a slight decrease in serum ferritin during the second
semester (2000 ng/ml) but we observed a slight rise in the latter to stabilize around (2000 to 2400 ng/ml). This explains
the prescription of a deferasirox (DFX)- deferoxamine (DFO) (figure 6) [10,11].
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Figure 6 Correlation between the doses of deferasirox taken and the improvement of both ferritin levels and
creatinine clearance (profile 3).

3.2.4. Profile (4)

Patient (12) This patient required a higher dose of DFX, this is due to inter-individual variability His serum ferritin
fluctuated a lot, a decrease during the first trimester and then an increase during the second and third trimester, then a
decrease again. This explains the increased doses of DFX (figure 7) [10,11].

127



GSC Biological and Pharmaceutical Sciences, 2023, 22(03), 123-129

Mov-14 Dec-14 Feb-15 Apr-15 May-15 Jul-15 5ep-15 Oct-15 Dec-15 lan-16

=—d—Dgse (mg/j] =—S—Ferrt (ng/ml) Clair{ml/min)

Figure 7 Correlation between the doses of deferasirox taken and the improvement of both ferritin levels and
creatinine clearance (profile 4).

3.2.5. Profile (5)
Patients (8, 21 and 23) At the end of the study, their respective ferritin levels stabilized around 1000 ng/ml (figure 8).
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Figure 8 Correlation between the doses of deferasirox taken and the improvement of both ferritin levels and
creatinine clearance (profile 5)

These results show that all patients have normal kidney function and no cases of renal insufficiency or toxicity have
been observed. However, a certain tendency towards a decrease in creatinine clearance is observed, hence the need for
continuous monitoring [10,11]. It should be noted that even if the patients are well monitored, complications of
thalassemia will gradually but late onset [5,6]

4., Conclusion

Enhancing adherence to long-term chelation therapy is likely the primary route to improving survival in children with
major thalassemia. This can be achieved by consolidating the pharmacist-patient relationship through the integration
of pharmaceutical practices. Additionally, the concept of clinical pharmacy should be introduced and widely adopted.
This includes interactions with caregivers and patients, as well as monitoring and supervising responses to drug
treatments.
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