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Abstract
Thyroid cancer is the most frequent endocrine neoplasm in the general population. Common 
risk factors include gender, radiation exposure, and genetic backgrounds. The association of 
papillary thyroid cancer and celiac disease has frequently been reported in the literature; how-
ever, the association of papillary thyroid cancer and thalassemia trait is rare. Likewise, the as-
sociation of thalassemia major and celiac disease is also rare. We hereby report a unique case 
of papillary thyroid cancer in a patient with celiac disease and thalassemia trait.
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Introduction

Thyroid cancer is the most prevalent endocrine neoplasm in the general population with 
an incidence of 5–10/100,000 per year [1]. In females, thyroid cancers are the fifth most 
common cancer, with papillary thyroid cancer making about 80% of all types [2, 3]. The 
annual mortality rate among women is nearly double the rate of men [1]. The increased risk 
of papillary thyroid cancer in patients with celiac disease is reported well in the literature, 
but the association of papillary thyroid cancer with thalassemia trait is not very common. 
Moreover, thalassemia and celiac disease association is rare. Here we report a unique case of 
celiac disease, thalassemia trait, and papillary thyroid cancer at a young age.
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Case Presentation

A 36-year-old lady, known to have alpha thalassemia trait evident by hemoglobin (Hb) 
electrophoresis, underwent splenectomy in 1996 with reactive thrombocytosis since then. 
She had multiple blood transfusions in the past. No imaging was done to determine iron 
overload; however, there was no biochemical evidence of iron overload. Her iron profile and 
ferritin were within normal to low range. She was diagnosed with celiac disease in January 
2013, confirmed with biopsy and serological testing, non-compliant with gluten-free diet. In 
July 2013, she was found to have euthyroid multinodular goiter, followed in primary health 
center, but due to progressive enlargement and compressive symptoms she was referred for 
surgery. She underwent total thyroidectomy in March 2019, which revealed multifocal 
papillary thyroid carcinoma (stage mpT1b). Postoperative radioactive iodine was not recom-
mended due to low-risk thyroid cancer; this was backed up with second opinion from a 
specialized center in the USA. Her course was complicated with postoperative hypoparathy-
roidism and refractory hypocalcemia. She is currently on suppressive dose of levothyroxine, 
calcium, and vitamin D with annual thyroid cancer surveillance with neck ultrasound and 
thyroglobulin level monitoring.

Discussion

Here we present a unique case of papillary thyroid cancer in a patient with celiac disease 
and thalassemia trait. She is currently followed in endocrine clinic for postoperative refractory 
hypocalcemia and thyroid cancer surveillance.

The etiology of papillary thyroid cancer may vary; it could be due to exposure to radi-
ation, gender, or association with certain familial malignant syndromes such as familial 
adenomatous polyposis and Gardener syndromes [4]. Moreover, BRAF mutation, which is 
associated with rapid papillary thyroid cancer growth and higher mortality, was reported in 
other malignances; hairy cell leukemia and melanoma [5].

One of the associations gaining medical attention recently is malignancy as a compli-
cation of thalassemia disease. Thalassemia is an inherited autosomal recessive disorder of 
hemoglobin synthesis which leads to variable types of anemia. Thalassemia patients nowadays 
live longer due to advances of medical knowledge and healthcare. However, new complica-
tions begin to emerge such as hematologic and solid organ malignancies. Data from a large 
multicenter registry for patients with beta thalassemia showed that cancer was the fifth most 
frequent cause of death in this population with a prevalence of 3.6% [6]. Thalassemia patients 
had 1.47-fold overall risk of developing cancer compared with the cohort after adjusting for 
age, sex, and comorbidities. In addition, patients who are transfusion dependent were at 
about 9-fold more at risk for developing hematologic and abdominal malignancies when 
compared to patients who are not transfusion dependent. Women with thalassemia were also 
found to have 70% higher cancer risk compared to the control [7].

The incidence of thyroid cancer, especially papillary carcinoma in thalassemia patients 
was found to be higher than in the general population. In 2011 the first two case reports of 
thyroid cancer among beta thalassemia patients were reported, followed by another three 
case reports from Italy [8, 9]. Both case series speculated iron overload as a causative mech-
anism for developing the cancer, as all patients suffered from iron overload. Another possi-
bility was hepatitis C (HCV) infection as a potential carcinogenic infection. To date there are 
no reports in the literature linking alpha thalassemia trait to any cancer. Moreover, our 
patient has neither iron overload nor HCV infection that could explain the carcinogenic 
hypothesis that was reported earlier.
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Celiac disease is an immune-mediated enteropathy of the small intestine caused by sensi-
tivity to gluten. Symptoms may vary, but gastrointestinal symptoms are the most common, 
which include abdominal pain, distention, diarrhea, vomiting, and constipation. Other 
symptoms could include symptoms of malabsorption such as iron deficiency anemia and 
bone and minerals disease [10, 11]. Celiac disease is not only confined to the gastrointestinal 
tract, but it is also linked to several malignancies. It is known to be linked to lymphomas, B- 
or T-cell lymphomas. Other cancers like squamous cell carcinoma of the esophagus and 
oropharynx and small intestinal adenocarcinoma were also reported [12–14]. In recent years, 
several reports about the association of celiac disease with papillary thyroid cancer have 
emerged. A study from Italy reported 2.5-fold increased risk of papillary thyroid cancer for 
celiac disease patients [15]. Our patient was diagnosed with thalassemia, which is an addi-
tional risk factor to develop cancer. She was not compliant with gluten-free diet, but this was 
not found to correlate with increased risk for papillary cancer [15]. On the other hand, a large 
population-based Swedish cohort study concluded that there is no increased risk of any 
thyroid cancer in patients with celiac disease, but all thyroid cancers in celiac disease occurred 
in female patients [16].

Multinodular thyroid was reported as a risk factor for thyroid cancer in a multicenter 
study that reported higher than expected incidental thyroid cancer rate of 17.5 and 18.3% for 
nodular goiter and toxic multinodular goiter, respectively [17]. On the other hand, a retro-
spective cohort study concluded that multinodularity does not increase the risk of thyroid 
malignancy [18]. However, as these studies were done on patients who underwent surgery, 
it cannot be applied to all patients with multinodular goiter. Our patient had all three potential 
risk factors for developing thyroid cancer.

Conclusion

In conclusion, the occurrence of thyroid cancer in adult thalassemic patients is an 
emerging concern for physicians. Adding another two potential risk factors increases the risk 
for thyroid malignancies. Patients with thalassemia with or without other potential risk 
factors for thyroid cancer should be followed in a thyroid specialist clinic. This requires the 
need for an annual thyroid ultrasound surveillance and biopsy of suspicious nodules.
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