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Abstract 
 
Background Chronic lymphocytic leukemia (CLL) is a hematological malignancy characterized by the 

accumulation of immunologically mature cluster of differentiation (CD) 5+ B-lymphocytes in the 
blood, bone marrow and lymphatic tissues. Hyperthyroidism can occasionally be caused by non-
thyroid cancers infiltrating the thyroid and cause hyperthyroidism. 

Objective To assess the thyroid function of patients with CLL.  

Methods Patients and participant controls are subjected to prevalence tests of thyroid function as thyroid 
stimulating hormone (TSH), thyroxine (T4) and triiodothyronine (T3). Serum samples were analyzed 
by specialized kits of immunodiagnostic mini VIDAS Industry system (BioMérieux, France). 

Results Out of 37 males and 17 females CLL patients and 60 volunteer controls (36 males and 24 females), 
only two male patients at their sixth decade were diagnosed with hyperthyroidism, these patients 
were classified as Stage (A) to the Binet staging system. The test results were showed as follow: 
TSH; <0.05 miu/ml (Normal range 0.25-5.0 miu/ml); T4; 172.11, 182.34 nmol/l (Normal range 60-
120 nmol/) and T3 3.4, 3.6 nmol/l (Normal range 0.9-2.3 nmol/l) for both patients respectively. All 
controls subject’s thyroid function test results were normal.   

Conclusion Accurate assessment of thyroid function and determination the origin of hyperthyroidism to 
identify any thyroid gland infiltration by chronic lymphocytic malignant cells in CLL patients using 
medical advanced diagnostic techniques can help treating hyperthyroidism. 
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Introduction 

hronic lymphocytic leukemia (CLL) is a 
clonal disorder characterized by the 
accumulation of morphologically mature 

cluster of differentiation (CD) 5+ B-
lymphocytes in the peripheral blood, bone 
marrow and lymphatic tissues (1). In patients 
with CLL as a result of defective apoptosis, B 
lymphoid cells build up and invade the spleen, 

lymph nodes, bone marrow, and, in extremely 
rare circumstances, other organs (2). 
A heterogeneous category of malignant 
lymphocyte neoplasms known as lymphoma 
diseases accounts for about 2% of all thyroid 
gland malignancies (3). The thyroid gland 
infiltration in patients with CLL is a part of 
systemic disease involvement (4).  
Rare cases of CLL/SLL (chronic lymphocytic 
leukemia/small lymphocytic lymphoma) 
manifesting as thyroid abnormalities have been 
documented (5). Instances of CLL affecting the 
thyroid have been reported to be extremely 
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rare, accounting for only 3-4% of all thyroid 
lymphoproliferative neoplasms (6).  
Clinical diagnosis of thyroid cancer with 
metastatic illness is uncommon. But there have 
been a rising number of clinical cases with 
metastases to the thyroid gland, as a result of 
the development of new diagnostic methods 
(7).  
Hyperthyroidism can occasionally be caused by 
non-thyroid cancers infiltrating the thyroid 
gland. It is possible for hematological cancers 
to invade the thyroid gland and this process 
may be combined with euthyroidism, 
hypothyroidism, or hyperthyroidism (8). 
The aim of the study is the assessment of 
thyroid gland function in patients with CLL.   
 
Methods 
At the Hematology Clinics at the Nanakali and 
Azadi Hospitals in the cities of Erbil and Duhok 
in Iraqi Kurdistan region, a total of 54 patients 
with CLL were enrolled and 60 normal 
individuals with no history of hematologic 
malignancies were included as controls. The 
World Health Organization (WHO) diagnostic 
criteria were used to diagnose these patients. 
Absolute lymphocytosis, characteristic 
morphology, and immunophenotyping by 
immunohistochemistry and flow cytometry are 
some of these criteria (9). Equal to or more than 
5 × 109/l small monoclonal cells in peripheral 
blood are needed for diagnosis of CLL. These 
patients were identified as having CLL 
according to the WHO criteria, and flow 
cytometry showed clonality as indicated by 
kappa or lambda light chain restriction. CLL 
cells are frequently positive for CD5, CD23, 
CD19, and CD20 (9). 
All patients were divided into staging 
categories (stage A, B, and C) in accordance 
with the International Working Party 
categorization created by Binet and his 
colleagues (10). 
All patients were initially informed about the 
study and written consent was obtained. Three 
milliliters of peripheral venous blood were 
drawn from patients and control subjects clot 

activator gel tubes, and a centrifugation 
technique was utilized to obtain clear serum.  
Thyroid function tests were performed using 
mini VIDAS system (BioMérieux, France).  
For statistical analysis, the obtained data were 
analyzed using (statistical package for social 
sciences (SPSS) 24 program system. Frequency 
and its percentage value were used for 
description of the data. 
  
Results 
As shown in table (1), out of the 54 CLL 
patients and 60 healthy individuals with no 
history of malignancy (including CLL disease) 
were subjected to thyroid function tests during 
this study. The age of hospitalized CLL patients 
as revealed in table (2) were ranged from 44 to 
82 years old (mean 61.31), of which 37 patients 
(68.5%) were males and the remaining 17 
patients (31.5%) were females, with a male to 
female ratio (M:F) 2.18:1. For control 
participants, their ages ranged from 40 to 90 
years (mean 57.53) with 36 (60%) males and 24 
(40%) females. CLL cases were seen most 
frequently in males and according to decades 
of age among (61-70) year old patients with 
coincidence of hyperthyroidism disorder within 
same age's decade.  
The Binet staging system was used to 
categorize CLL cases (10). Stage A was more 
common than the other stages, as illustrated in 
table (3). Stage A was represented by 29 
(53.7%) patients of the cases, Stage B by 15 
(27.8%) patients, and Stage C, which was the 
least prevalent, by 10 (18.5%) patients. 
Thyroid stimulating hormone (TSH), thyroxine 
(T4), and triiodothyronine (T3) tests were 
performed on all patients to evaluate the 
thyroid gland function, 2 patients age 63 and 
67 years old men revealed thyroid dysfunction 
as hyperthyroidism and represented 3.7% of 
patients with CLL with TSH, <0.05 miu/ml 
(Normal range 0.25-5.0 miu/ml); T4, 172.11, 
182.34 nmol/l (Normal range 60-120 nmol/l) 
and T3, 3.4, and 3.6 nmol/l (Normal range 0.9-
2.3 nmol/l) respectively as illustrated in table 
(4). Noteworthy, both patients were within 
Stage (A) of CLL disease. 
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Table 1. Thyroid function Status of CLL patients according to gender 
 

Patient gender 
Thyroid function Status Total 

Euthyroidism Hyperthyroidism No. % 

Male 35 2 37 68.5 
Female 17 0 17 31.5 

Total 52 2 54 100 

Controls gender     

Male 36 0 36 60 
Female 24 0 24 40 

Total 60 0 60 100 

 
 

Table 2. Thyroid function Status of CLL patients according to age group 
 

Age group (yr) 
Thyroid function Status Total 

Euthyroidism Hyperthyroidism No. % 

40-50 6 0 6 11.11  
51-60 16 0 16 29.63 
61-70 21 2 23 42.60  
71-80 8 0 8 14.81  
81-90 1 0 1 1.85  

Total 52 2 54 100  

 
 

Table 3. Thyroid function Status of CLL patients according to disease stage 
 

Age group (yr) 
Thyroid function Status Total 

Euthyroidism Hyperthyroidism No. % 

A 27 2 29 53.7  
B 15 0 15 27.8  
C 10 0 10 18.5  

Total 52 2 54 100 

 
 

Table 4. Frequency and percentage of CLL patients related to thyroid function 
 

Thyroid function N % 

Euthyroidism 52 96.3 
Hyperthyroidism 2 3.7 

Total 54 100 
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Discussion 
Previous researches have shown that leukemia 
and lymphoma, particularly CLL malignant cells 
infiltrate the thyroid gland (8).  The thyroid 
disorders can be developed by metastatic 
disease in the sixth or seventh decades of life in 
older people (11,12). Due to their plentiful blood 
supply, endocrine glands generally can serve as 
targets for metastases from a variety of non-
endocrine tumors (13). The majority of 
individuals with metastases to the thyroid 
gland are euthyroid, although some patients 
may also have hypothyroidism or 
hyperthyroidism (8).  
In the current study, thyroid gland function 
tests were performed on all CLL patients to 
investigate any abnormalities of its function, 
such as hypothyroidism or hyperthyroidism.  
Only two patients were 63- and 67-years old 
men revealed thyroid dysfunction as 
hyperthyroidism identified throughout this 
study, making up just 3.7% of all patients, while 
the participant volunteers control revealed 
non-hyperthyroidism status (euthyroidism). 
However, according to another study, the 
prevalence of CLL affecting the thyroid is 
remarkably low, accounting for only 3-4% of all 
thyroid lymphoproliferative neoplasms (6). 
Obviously, these patients were located within 
CLL disease stage (A) according to Binet staging 
system and was reported by another study as 
having the same staging by Andrysiak-Mamos 
and his colleagues (14). 
In conclusion, infiltration of malignant cells like 
CLL cells into the thyroid gland may induce 
tissue damage and hyperthyroidism. Therefore, 
a pathologist's correct determination of the 
origin of hyperthyroidism utilizing a variety of 
diagnostic procedures (for instance, cytological 
evaluation by fine needle aspiration biopsy) 
may allow a therapist to make the best 
decision for managing hyperthyroidism. 
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