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A B S T R A C T   

The thalassemias are a group of inherited disorders of hemoglobin synthesis that continue to pause a global 
public health concern. The complex molecular and pathogenetic pathways involved in disease process lead to an 
array of comorbidities that require lifelong management. The disease and its treatment can also lead to alter
ations in immune function and a link to various autoimmune diseases has been frequently suggested. However, 
most data stem from single case reports and small studies that do not allow proper assessment of causal asso
ciations. Still, the high morbidity in thalassemia makes patients vulnerable to the added burden of coexisting 
autoimmune diseases, and special management considerations in this patient population are warranted. In this 
review, we explore insights and data from the literature on various autoimmune disease that have been observed 
in patients with thalassemia. The role of the thalassemia carrier state in modifying outcomes of patients with 
autoimmune diseases is also discussed.   

1. Introduction 

The adult hemoglobin molecule is formed by an assembly of a 
tetramer composed of 2 α-globin and 2 β-globin polypeptides, along with 
a heme prosthetic group [1]. The thalassemias are a group of inherited 
disorders characterized by defective production of hemoglobin, and are 
further classified into α- or β-thalassemia according to which of the 
globin chain subunits are affected [2]. The thalassemias are among the 
most common monogenetic diseases worldwide with high prevalence in 
the area extending from the Mediterranean, Middle East and Africa, 
towards Southeast Asia. Their prevalence is also constantly increasing in 
Europe and North America due to ancient and recent migrations; making 
them a notable public health concern [3]. 

β-thalassemia has been conventionally classified into three clinical 
groups: β-thalassemia major, β-thalassemia intermedia, and β-thalas
semia minor (β-thalassemia trait). β-thalassemia minor represents the 
carrier (heterozygous state) and is usually characterized by mild 
asymptomatic anemia and alterations in red cell indices. Patients with 
β-thalassemia major and intermedia can be homozygous or compound 
heterozygous for β-thalassemia mutations [4]. Various genetic and 

environmental factors can affect the β-thalassemia phenotype. In gen
eral, patients with β-thalassemia major present earlier in childhood with 
more severe anemia than patients with β-thalassemia intermedia [4]. 
More recently, transfusion requirement has become the standard to 
classify patients and identify their management needs [5]. Transfusion- 
dependent β-thalassemia (TDT) patients are those who require lifelong 
regular transfusions for survival, whereas non–transfusion-dependent 
β-thalassemia (NTDT) patients are generally transfusion-independent, 
but may still require occasional or frequent but temporary trans
fusions to support instances of acute hemodynamic stress, growth, or to 
prevent management specific morbidities [2]. 

α-thalassemia is characterized by four different clinical forms 
depending on the number of α-globin gene deletions. Individuals who 
have one α-globin gene affected are said to have silent α-thalassemia, 
and those who have two genes affected have α-thalassemia trait [6]. 
Patients who have three α-globin genes affected have hemoglobin H 
(HbH) disease, which is commonly classified as an NTDT [6]. Of note, 
patients who have non-deletional (mutational) forms of α-thalassemia 
are known to have more severe anemia and transfusion requirement. 
Patients who have all four α-globin genes affected have Hb Bart's 
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Hydrops Fetalis, a condition usually associated with death in utero [6]. 
The hallmark of disease process in thalassemia is ineffective eryth

ropoiesis and chronic anemia; with secondary hypercoagulability and 
increased intestinal iron absorption. These pathologies lead to an array 
of morbidities commonly observed in patients with NTDT. The are no 
approved treatment options for anemia in NTDT, while iron chelation is 
used to manage primary iron overload. In patients with TDT, although 
transfusions reserve underlying pathology, they lead to secondary iron 
overload and end-organ failure (heart, liver, and endocrines) which 
necessitates iron chelation therapy [2]. In view of the complexity of 
disease morbidity and its management, thalassemia has also been 
commonly associated with higher risk of conditions that may not 
necessarily have an obvious or direct link with the inheritance of thal
assemia mutations. Increasing number of reports suggest an association 
between thalassemia and autoimmune diseases through a link to specific 
mutations and molecular pathways which are present in patients with 
thalassemia and those with autoimmune diseases (Table 1). The prox
imity of profound genes involved in immune regulation to the β-globin 
gene locus and the altered concentration of hemorphins are among the 
hypothesized explanations to this association [7]. Moreover, thalas
semia patients can have alterations in cellular immunity such as defec
tive innate effector functions of the phagocytes, inhibition of the 
differentiation of lymphocytes, and changes in the CD8+/CD4+
lymphocyte ratio [8]. Some of these alterations are also explained by the 
treatments that thalassemia patients undergo. For example, blood 
transfusions alter the concentrations of Fas ligand molecules and their in 
vitro immunomodulating effect, and can induce apoptosis of variable 
leukocytes [9]. Iron chelation might also attenuate inflammation and 
improve outcomes of inflammation and sepsis [10]. 

We herein review available reports highlighting coexistence of 
thalassemia and autoimmune diseases, and explore suggested associa
tions or considerations at the molecular, clinical, and disease manage
ment levels. 

2. Musculoskeletal autoimmunity 

Arthropathy, arthritis, and joint pain are not uncommon in thalas
semia patients. This is primarily attributed to effects of transfusional 

iron overload on joint health [11], or the side-effects of iron chelation 
therapy, especially with the oral iron chelator deferiprone [12]. Since 
thalassemia patients are prone to develop inflammatory arthritis dis
eases, like other individuals, articular autoimmune diseases could also 
mediate joint pain. Autoimmune diseases primarily affecting the 
musculoskeletal system have also been reported and given special 
attention in few reports of thalassemia patients. 

2.1. Rheumatoid arthritis 

The severity of rheumatoid arthritis (RA) is highly variable between 
patients, an observation that is only partially understood. Several ge
netic risk factors have been identified to play a role in amplifying the 
severity of the disease. The wingless-type and integrase 1 (Wnt) ca
nonical pathway influences osteoblast formation [13]. In RA patients, 
the negative regulators of Wnt pathway, namely dickkopf-1 (Dkk-1) and 
sclerostin, are significantly activated leading to more progressive joint 
destruction over time [13]. In addition, matrix metalloproteinases 
(MMP) levels, specifically MMP-9, are markedly elevated in the serum 
and joints of RA patients [14]. MMP-9 can degrade articular cartilage by 
activating collagenases and inducing a systemic inflammatory state 
[15]. Interestingly, studies have found that patients with thalassemia 
have significantly higher serum levels of Dkk-1 [16] and sclerostin [17] 
predisposing them for osteoporotic changes. Moreover, the salivary 
fluids of thalassemia patients were shown to have significantly higher 
levels of MMP-9 contributing to gingival inflammation [17]. Therefore, 
it might be reasonable to assume that some inflammatory pathways are 
already active in thalassemia patients and might contribute to the 
development of severe disease when RA manifests. 

Clinical reports of RA in thalassemia patients are limited. Pliakou 
et al. [18] assessed RA among 90 adult patients with hemoglobinopa
thies: 64.4% with TDT patients, 12.3% with NTDT, and 23.3% with 
sickle cell disease. Only four patients met the American College of 
Rheumatology (ACR) criteria of RA, all having TDT. Two other case 
reports highlighted outcomes with juvenile RA in a TDT child [19] and 
seropositive RA in a NTDT patient [20]. Table 2 highlights biomarkers 
and management options in these 6 patients. Notably, no single patient 
required more than one disease modifying anti-rheumatic drug 
(DMARD) and the course of all patients was mild to moderate. This 
comes in contrast with what would be expected from the aforemen
tioned translational reports on activation of Wnt signaling pathway in
hibitors and MMP-9; linked to a severe RA. It might be possible that 
other inflammatory pathways are inhibited in thalassemia patients 
leading to a milder disease course. 

Table 1 
Mutations identified in thalassemia patients that could provide a link to auto
immune diseases.  

Type of 
mutation 

Mutation Effect of mutation Disease 

Activation Dkk-1 [13] Inhibition of bone 
growth 

RA 

Sclerostin [13] Inhibition of bone 
growth 

RA 

MMP-9 [14] Destruction of articular 
cartilage 

RA 

CD8+ [23] Proliferation in 
synovium 

PsA 

IRF5 [28] Secretion of pro- 
inflammatory cytokines 

SLE 

TYK2 [28] Secretion of pro- 
inflammatory cytokines 

SLE 

Inhibition IL-7R [109] Activation of T-cell 
activity 

MS 

IL-10 signaling 
pathway [58] 

Activation of Th1 cells, 
NK cells, and 
macrophages 

IBD and 
autoimmune 
thyroid diseases 

CTLA-4 [110] Activation of T-cell 
activity 

T1D 

DKK 1: Dickkopf WNT signaling pathway inhibitor 1; MMP-9: Matrix 
metalloproteinase-9; IRF-5: Interferon regulatory factor-5; TYK2: Tyrosine 
kinase-2; IL-7R: Interleukin-7 receptor; IL-10: Interleukin-10; CTLA-4: Cytotoxic 
T-lymphocyte-associated protein 4; RA: Rheumatoid arthritis; PsA: Psoriatic 
arthritis; SLE: Systemic lupus erythematosus; MS: Multiple sclerosis; IBD: In
flammatory bowel disease; T1D: Type 1 diabetes. 

Table 2 
Rheumatoid Arthritis biomarkers and medications used for treatment among 
patients with transfusion or non-transfusion dependent thalassemia.  

Patient Type of thalassemia Biomarkers Management 

1 [18] TDT RF +
Anti-CCP - 

Low-dose steroid 
Methotrexate 

2 [18] TDT RF +
Anti-CCP - 

NSAID 
Low-dose steroid 

3 [18] TDT RF +
Anti-CCP +

Low-dose steroid 

4 [18] TDT RF +
Anti-CCP - 

NSAID 
Low-dose steroid 

5 [19] TDT RF - 
Anti-CCP - 

NSAID 
Low-dose steroid 
Methotrexate 
Intra-articular steroid 

6 [20] NTDT RF +
Anti-CCP not done 

NSAID 

RF: Rheumatoid factor; Anti-CCP: Anti-cyclic citrullinated peptide; NSAID: Non- 
steroidal anti-inflammatory drug; TDT: Transfusion-dependent β-thalassemia; 
NTDT: Non-transfusion-dependent β-thalassemia. 
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2.2. Psoriatic arthritis 

The coexistence of psoriatic arthritis (PsA) and hemoglobinopathies 
has been specifically attributed to a genetically determined suscepti
bility [8]. One of the possible factors contributing to the pathophysi
ology of both PsA and hemoglobinopathies is the role of CD8+ T cells. 
The number of CD8+ T cells is increased in thalassemia, especially in 
splenectomized TDT patients with recurrent transfusions [21,22]. 
Despite that, the exact pathophysiological role as well as the clinical 
consequence of increased circulating CD8+ T cells in TDT patients is still 
unknown. Similarly, CD8+ effector/effector memory T cells show 
increased migration towards synovial fluid in PsA patients [23]. These 
circulating CD8+ memory T cells can secrete cytokines including 
interleukin (IL)-17 enhancing the systemic inflammation. 

A single retrospective study estimated the frequency of β-thalassemia 
trait among patients with psoriatic arthritis (PsA) to be 8% [24]. All 
patients with concomitant thalassemia received a biologic drug and had 
their disease markers improve after 12 months [24]. However, patients 
without thalassemia improved faster than those with thalassemia [24]. 
Although such data are suggestive of a delayed response, no conclusions 
can be made considering the retrospective nature of the study. In future 
clinical trials, it would be interesting to evaluate whether the presence of 
a β-thalassemia trait could be a negative predictor of achieving remis
sion by biologics in PsA patients and whether this is attributed to the role 
of CD8+ memory T cells in this subgroup of patients. 

2.3. Ankylosing spondylitis 

Ankylosing spondylitis (AS) is a chronic, systemic, and inflammatory 
disease which affects primarily the sacroiliac joints and spine [25]. 
There are only few case reports of co-existence between thalassemia and 
AS. One case report illustrated a constellation of disease findings in a 
pediatric patient who had HbH disease, juvenile AS, osteochondroma, 
and idiopathic thrombocytopenic purpura [26]. The patient was suc
cessfully treated with non-steroidal anti-inflammatory drugs (NSAID) 
and sulphasalazine. Another case of AS was also reported in an adult 
patient with β-thalassemia trait who was resistant to NSAIDs, steroids, 
and DMARDs [27]. However, there are no genetic or clinical studies that 
can establish an association with disease severity or treatment response. 

2.4. Systemic lupus erythematosus 

Systemic lupus erythematosus (SLE) can itself cause hemolytic ane
mia; hence, coexistence with thalassemia can go unnoticed. Certain 
genetic risk factors for SLE have been shown to also be activated in 
thalassemia. For example, the interferon regulatory factor 5 (IRF5) and 
tyrosine kinase 2 (TYK2) genes can induce the transcription of type I 
interferon and pro-inflammatory cytokines such as tumor necrosis factor 
alpha (TNFα), IL-12, and IL-6 [28]. Whenever these genes are activated, 
the SLE seems more severe. Similarly, the janus kinase 2-signal trans
ducer and activator of transcription 5 (Jak2-STAT5) pathway are both 
implicated in ineffective erythropoiesis in thalassemia patients [29], and 
both have pathogenic and therapeutic relevance in SLE [30,31]. 

Case reports of SLE in patients with TDT or NTDT are limited [32]. 
Because SLE can mask the clinical and laboratory effects of a co-existent 
thalassemia trait, one study compared the clinical characteristics and 
laboratory findings of SLE patients with β-thalassemia trait or without 
[33]. The most remarkable finding was the higher occurrence of 
Sjögren's syndrome (SS) in patients who had β-thalassemia trait. In 
addition, patients with a β-thalassemia trait had a more severe disease 
and higher titers of disease specific laboratory parameters. Other case 
reports, however, did not find a link between carrying a β-thalassemia 
trait and disease severity of SLE [34,35]. 

3. Neurological autoimmunity 

Autoimmune neurology is an expanding field with fast progress in 
the discovery and characterization of antibodies that attack antigens of 
the peripheral and central nervous system. Genetic predisposition, such 
as that mediated by human leukocyte antigen (HLA), is thought to play a 
role in neurologic autoimmunity [36]. Because certain HLA haplotypes 
are related to multiple diseases, neurologic autoimmune diseases might 
have the tendency to coexist with other diseases linked to the same HLA 
haplotype. 

3.1. Multiple sclerosis 

Multiple sclerosis (MS) is an autoinflammatory disease which leads 
to demyelination of the central nervous system [37]. In 1993, Capra 
et al. [38] reported two cases of β-thalassemia trait and a diagnosis of 
MS, lamellar ichthyosis, and factor VIII deficiency. Although the clinical 
picture suggested a genetic connection, the authors noted that none of 
these diseases seem to be linked to susceptibility genes of MS or to MHC 
genes. Of note, a similar combination of diseases was reported by Tympa 
et al. [39], who reported a patient with β-thalassemia, MS, anti
phospholipid syndrome, and heterozygote mutation for the methyl
enetetrahydrofolate reductase (MHTFR) gene. 

Subsequently, two cross-sectional studies assessed the national 
prevalence of β-thalassemia trait in MS patients. Among Turkish MS 
patients, the prevalence of β-thalassemia trait was 0.823% which was 
lower than that of the geographical area [40]. On the contrary, a more 
recent Iranian cross-sectional study found a significantly higher preva
lence of β-thalassemia trait among MS patients than the general popu
lation [41]. In another study evaluating causes of anemia among 18 MS 
patients, β-thalassemia trait was the cause in one patient only [42]. 
Interestingly, a higher HbA2 level was found to decrease the MS severity 
score which may indicate that a β-thalassemia trait can be an amelio
rating factor in MS [43]. Collectively, these findings deserve further 
investigation to clarify the role of thalassemia in MS incidence and 
severity. 

3.2. Guillain-Barre syndrome 

Guillain-Barre syndrome (GBS) is an immune mediated acute in
flammatory demyelinating polyradiculoneuropathy characterized by 
rapid development of motor weakness [44]. Only a single case report 
described GBS in an NTDT patient that was successfully treated with 
plasma exchange [45]. 

4. Gastrointestinal autoimmunity 

The immune system is exposed to the outside environment within the 
gastrointestinal tract where the collection of resident microorganisms, 
bacteria, fungi, helminths, and viruses, termed the intestinal microbiota, 
reside [46]. Such interaction can lead to an enormous activation of 
immune cells, leading sometimes to an aberrant response and the sub
sequent development of autoimmune diseases [46]. Because of the 
overlapping pathogenic pathways, gastroenteric autoimmune diseases 
are commonly associated with several other diseases [47]. 

4.1. Inflammatory bowel disease 

Anemia is a common feature of inflammatory bowel disease (IBD) 
including Crohn's Disease (CD) and Ulcerative Colitis (UC) [48]. The 
most common subtypes of anemia in IBD are anemia of chronic disease 
and iron deficiency anemia [49,50]. In one cross-sectional study, 6.7% 
of IBD patients had β-thalassemia trait [51], which was more prevalent 
among CD than UC patients. Thus, coexistence of a β-thalassemia trait 
and IBD may further aggravate anemia and warrants evaluation espe
cially in patients not responding to conventional iron replacement 
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therapy. 
Very few clinical reports highlighted outcomes in IBD patients with 

β-thalassemia trait [52–55], with a suggestion that coexistence may 
aggravate disease activity or risk of colon cancer development. Hyper
activation of the immune response can result from defects in immuno
logic inhibitory pathways, such as IL-10 signaling [56]. A functional IL- 
10 pathway is essential for immune hemostasis within the colon [57], 
and a loss of function mutation can lead to severe colitis [58]. The 
reduction in serum IL-10 levels can lead to mucosal macrophage dif
ferentiation and suppression of T-regulatory cells resulting in cytokine 
release and trigger of IBD [59–61]. A reduction in the serum levels of IL- 
10 has also been observed in colon cancer patients [62]. Similarly, a 
significant reduction in IL-10 production has been observed in thalas
semia patients in comparison to healthy controls [59]. Whether this can 
contribute to worse outcomes in IBD patients merits further evaluation. 
Notably, there has been no reports on the association of TDT or NTDT 
with IBD. 

4.2. Celiac disease 

Celiac disease is an autoimmune mediated gluten sensitive enter
opathy that is commonly linked to other autoimmune and non- 
autoimmune diseases [63]. Because celiac disease has been linked to 
the HLA system, in particular HLADQA1 and DQB1 alleles, it was hy
pothesized in one study from China that thalassemia patients may be at 
greater susceptibility to celiac disease [64,65]. 

Several case reports and two case-control studies evaluated the 
coexistence of celiac disease and its serologic markers among TDT pa
tients (Table 3). Most patients presented during childhood, with delayed 
growth. Although thalassemia in itself if commonly associated with 
growth delay, it may be worthwhile to screen patients for celiac disease, 
especially in those who are receiving adequate transfusion and iron 
chelation therapy yet have compromised growth. Few reports have also 
highlighted coexistence of β-thalassemia trait and celiac disease in pa
tients presenting with weight loss and suspected malabsorption syn
dromes [66–68]. In one case-control study found significantly higher 
levels of serum tissue transglutaminase among β-thalassemia trait pa
tients than controls [69]. 

In celiac disease, hepcidin, a 25 amino acid peptide mainly produced 
by hepatocytes affecting iron transport in the gastrointestinal tract [70], 
is upregulated by IL-6, reducing iron efflux and exacerbating defective 
iron absorption [71]. This may counterbalance increased intestinal iron 
absorption in NTDT and underestimate iron overload levels secondary to 
transfusions in patients with TDT [72–74]. 

5. Endocrine autoimmunity 

5.1. Type 1 diabetes 

Diabetes is one of the common complications of iron overload in TDT 
patients, attributed to oxidative stress and islet cell damage [75]. Re
ports of type 1 diabetes in TDT patients are rare [76], and there is no 
direct or indirect molecular evidence of a connection between thalas
semia and type 1 diabetes. 

5.2. Thyroid autoimmunity 

Autoimmune thyroid diseases, which affect 2–5% of the population, 
are the most prevalent organ-specific autoimmune diseases [77]. 

5.2.1. Hashimoto's thyroiditis 
Around 23% of Hashimoto's thyroiditis patients with anemia have 

β-thalassemia trait [78]. In a case-control study, however, thyroid hor
mones, anti-thyroglobulin, and anti-thyroid peroxidase antibody levels 
among β-thalassemia trait patients were not statistically different from 
those of the control group, which did not support routine screening of 

β-thalassemia trait patients for thyroid hormones [79]. Very rarely, the 
coexistence of β-thalassemia trait and Hashimoto's thyroiditis may 
happen in the setting of overlapping syndromes [54,80], which might be 
explained by a heritable (genetic) background. 

5.2.2. Graves' disease 
The prevalence of β-thalassemia trait among Graves' disease patients 

has been estimated at 9.8% [78]. β-thalassemia trait is also the most 
common cause of anemia among Graves' disease patients [78]. In certain 

Table 3 
Reports of celiac disease in patients with transfusion-dependent β-thalassemia.  

Study Type of 
study 

Description Diagnosis/management 

Mangiagli and 
Campisi 
[111] 

Case 
report 

− 13-year-old female 
-β-thalassemia major 
-Anorexia, arrest of 
weight gain, and low 
stature 

-Positive celiac serology 

Acquaviva 
et al. [112] 

Case 
report 

− 26-year-old male 
-β-thalassemia major 
-Delayed puberty with 
normal growth 
hormone and thyroid 
hormones 

-Positive antigliadin 
antibodies and 
antiendomysial 
antibodies 
-Characteristic mucosal 
lesions on jejunal biopsy 
-Gluten-free diet 

Parakh et al. 
[113] 

Case 
report 

− 10-year-old male 
-β-thalassemia major 
-Early onset growth 
failure in the presence 
of normal thyroid 
function tests and 
growth hormone 
secretion 

-Tissue transglutaminase 
>300 IU/mL 
-Characteristic mucosal 
lesions on jejunal biopsy 
-Institution of a gluten- 
free diet with rapid 
weight gain 

Montuori et al. 
[114] 

Case 
report 

− 21-year-old female 
-β-thalassemia major 
-Recurrent abdominal 
pain and diarrhea 
-Sudden unexpected 
drop in ferritin 

-Anti-transglutaminase 
IgA >100 UA/mL 
-Positive antiendomysial 
antibodies 
-Celiac disease findings 
on endoscopy 
-Ferritin increased again 
after gluten free diet 

Ciccocioppo 
et al. [115] 

Case 
report 

− 2-year-old male 
-β-thalassemia major 
-Dental enamel 
hypoplasia 

-Positive anti- 
endomysium antibodies 
-Characteristic mucosal 
lesions on endoscopy 
-Resolution of celiac 
disease findings after 
hematopoietic stem cell 
transplantation 

Ciccocioppo 
et al. [115] 

Case 
report 

− 14-year-old female 
-β-thalassemia major 
-Progressive weight 
and height decline 
-Episodes of cramps 
and diarrhea 

-Positive celiac serology 
-Characteristic mucosal 
lesions on endoscopy 
-Strict gluten free diet led 
to improvement 
-Resolution of celiac 
disease findings after 
hematopoietic stem cell 
transplantation 

Honar et al. 
[116] 

Case- 
control 
study 

-Age range: 1–18 years 
− 215 β-thalassemia 
major patients with 
abdominal and 1500 
controls 

-None of the cases had 
positive celiac serology 
− 2% of controls had 
positive anti-tissue 
transglutaminase 
antibodies 
− 0.6% of controls had 
biopsy proven celiac 
disease 

Shahramian 
et al. [117] 

Case- 
control 
study 

-Age range: 2–16 years 
− 200 β-thalassemia 
major patients and 420 
controls 

-Cases had significantly 
higher titers of anti-tissue 
transglutaminase than 
controls 
-BMI was significantly 
lower in cases 

BMI: Body mass index. 
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cases, the complete blood count findings of β-thalassemia trait, micro
cytosis and a slight increase in hemoglobin A2 level, could overlap with 
those present in Graves' disease [81,82]. Therefore, it might be impor
tant to note down the complete clinical findings of any patient pre
senting with microcytosis, elevated red blood count, and slightly 
elevated hemoglobin A2 level. 

Rarely, the treatment of TDT can induce autoimmune thyroiditis. For 
example, hematopoietic stem cell transplantation (HSCT), used as a 
curative treatment, can lead to extremely elevated thyroglobulin anti
bodies post procedure [83–85]. However, it is not known whether 
Graves' disease is more common in TDT than other allogeneic BM re
cipients. It might be necessary to continue screening TDT patients who 
undergo HSCT for thyroid hormones. 

6. Hematological autoimmunity 

Thromboembolism is one of the key manifestations of β-thalassemia, 
especially older patients with NTDT who had undergone splenectomy. 
The hypercoagulable state in these patients is primarily attributed to 
hemolyzed red blood cells with thrombogenic potential, activated 
plates, endothelial damage, and other coagulopathies [2]. Additionally, 
antiphospholipid antibodies have been proposed to play a role in 
inducing hypercoagulability in thalassemia patients [86]. 

6.1. Antiphospholipid syndrome 

Data on the prevalence of lupus anticoagulant (LAC) among TDT 
patients are highly variable. For example, Giordano et al. [87], Moratelli 
et al. [88], Dahlback et al. [89], and Mustafa et al. [90] found that none 
of their TDT cohorts were positive for LAC. On the contrary, Marwaha 
et al. [91] found that 25.8% of TDT patients were LAC positive. 
Although the majority of these studies did not perform a confirmation 
test after 12 weeks, LAC were associated with intracranial bleeding [92] 
and cerebral infarction [88]. 

Anti-cardiolipin antibodies (aCL) and anti-beta-2 glycoprotein I an
tibodies (aβ2GPI) were also assessed in TDT patients. The prevalence of 
IgM aCL ranged from 1.8% [93] to 13% [87] with no associated 
thrombotic events. The prevalence of IgG aCL was higher than that of 
IgM aCL and ranged between 30% [94] and 42.7% [95]. Notably, IgG 
aCL has been associated with polytransfusion and hepatitis C virus 
infection [94], but not with any thrombotic complications even in 
splenectomized patients [96]. On the other hand, aβ2GPI prevalence 
among TDT patients has been rarely assessed and its positivity rates 
were estimated at 1.8% and 5.4% for IgM and IgG, respectively [93]. 
The wide range of the positivity rates of the isotypes of antiphospholipid 
antibodies among TDT patients could be attributed to several factors 
such as heterogeneity of the populations included in the studies and the 
diversity of the antibody detection methods. 

A recent study compared the prevalence of antiphospholipid anti
bodies between TDT and NTDT pediatric patients [93]. Although not 
statistically significant, the positivity rates for NTDT was higher than 
that for TDT. This might be explained by the diluting effect of blood 
transfusions which decreases the expression of phospholipids [97]. In 
addition, TDT patients are usually on iron chelation therapies. These 
therapies decrease the free iron radical formation, thus decreasing the 
inflammatory body responses that can activate antiphospholipid anti
bodies [98]. 

6.2. Autoimmune hemolytic Anemia 

Autoimmune Hemolytic Anemia (AIHA) is a common entity among 
β-thalassemia patients. The frequency can go up to 25% of patients, with 
IgG warm antibodies being most frequently involved [99,100]. Because 
patients with thalassemia, in particular TDT, require transfusion ther
apy, they are susceptible to hemolytic transfusion reactions (HTRs) 
[101]. Acute HTRs occur within 24 h after administration of a blood 

product, and are usually caused by transfusion of incompatible red 
blood cells (RBCs) or a large volume of incompatible plasma [102]. 
Delayed HTRs are caused by a delayed immune response to an antigen 
on the donor's RBCs [102]. Examples of mechanisms leading to intra- or 
extra- vascular hemolysis include destruction of RBCs covered only with 
IgG, complement activation, and phagocytosis of RBCs covered with C3b 
by macrophages [102]. Leukoreduction has been used in practice to 
prevent allo- and autoimmunization by reducing immune activation 
secondary to allogeneic transfusion [99,103,104]. Additionally, sple
nectomy predisposes to alloimmunization and autoimmunization [105]. 
Management of AIHA in thalassemia have been based mainly on corti
costeroids and immunoglobulin treatments [106,107]. 

6.3. Immune thrombocytopenia 

Thalassemia patients can present with splenomegaly or hyper
splenism leading to thrombocytopenia [108]. However, there are no 
reports of an association between thalassemia and immune 
thrombocytopenia. 

7. Conclusions and future directions 

Further data are needed to indicate whether the diagnosis of thal
assemia is associated with increased risk for or severity of autoimmune 
diseases. Although several molecular and pathogenic pathways are 
suggested, there is a notable lack of epidemiologic studies that can 
confirm causal associations. Outcomes in patients with autoimmune 
diseases who carry a thalassemia trait are also variable. That said, 
available data can still provide some clues to inform clinical practice and 
research agendas. Although several markers of increased inflammation 
are elevated in thalassemia patients, the clinical course of RA does not 
seem to be associated with increased severity. In patients with PsA, 
response to biologic therapy seems to be lower in thalassemia carriers, 
although data stem from small retrospective studies. The association of a 
thalassemia carrier state with more severe disease in patients with SLE 
and MS merits further evaluation. The role of thalassemia carrier state in 
IBD patients also merits further exploration, as beyond aggravating the 
anemia, specific immune alterations may also affect disease activity. 
Celiac disease can be a concern in thalassemic children as it may further 
deteriorate growth retardation. Autoimmune thyroid disease and type 1 
diabetes may further complicate endocrinopathy in thalassemia patients 
which is usually attributed to secondary iron overload. Finally, anti
phospholipid antibodies and warm IgG antibodies can be elevated in 
patients with thalassemia, although clinical evidence on their associa
tion with thrombosis and hemolysis is limited. 

Practice points  

- Autoimmune diseases do occur in thalassemia patients, but a causal 
relationship between a thalassemia diagnosis and the incidence and 
severity of autoimmune diseases cannot yet be fully established with 
the available evidence. 

- Autoimmune diseases can add to the burden of thalassemia man
agement, thus prompt diagnosis and early intervention in patients at 
risk remain essential.  

- Screening for coexistence of a thalassemia trait in patients with 
autoimmune diseases may be of merit in areas of high disease 
prevalence, especially in cases presenting with treatment-resistant 
anemia.  

- Screening for celiac disease in thalassemic patients with stunted 
growth despite adequate management or those with alterations in 
iron indices that do not reflect iron intake can be justified. 
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Research agenda  

- Determining the exact incidence and prevalence of different types of 
autoimmune diseases among thalassemia patients through large 
epidemiologic studies.  

- Evaluating the role of genetic and clinical risk factors in modifying 
the incidence and severity of autoimmune disease in thalassemia 
patients (including carriers) through causal association studies. 

- Determining the optimal course of management for thalassemia pa
tients burdened with autoimmune diseases to ensure favorable pa
tient outcomes. 
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