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ABSTRACT

Objectives: Tumor necrosis factor (TNF) inhibitors have made great progress in the management of axial spondy-
loarthritis (axSpA). An increase in malignancies associated with TNF inhibitors has always raised suspicions but is 
unproven. The aim of this study is to investigate whether there is an increase in the frequency of thyroid nodules in 
axSpA patients treated with TNF inhibitors and to determine the predictive factors. 

Methods: In this retrospective case–control study, axSpA patients who received and did not receive TNF inhibitor 
treatment were divided into two groups. Patients were enrolled by age, gender, symptom duration, duration of 
anti-TNF therapy, human leukocyte antigen B27 (HLA-B27) status, smoking history (current smokers), and family 
history of thyroid malignancy. Thyroid ultrasound was performed in all patients, and thyroid nodule positivity, 
number, and nodule characteristics were recorded. 

Results: A total of 75 patients with axSpA (37 patients were in the TNF inhibitor group and 38 patients were in 
the control group) were included in the study. Nodule positivity was similar in both groups (p=0.571), and no ma-
lignancy was detected in patients with thyroid nodules. No difference was found between nodule positivity and 
gender, HLA B27, smoking, or family history (p=0.10, p=0.10, p=0.726, and p=0.843, respectively). Age was the only 
predictor for thyroid nodule positivity in all axSpA patients (p:0.009, 95% of CI: 0.004–0.02). 

Conclusion: TNF inhibitors do not increase thyroid nodules or malignancies in axSpA patients.
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ÖZET

Amaç: Tümör nekroz faktörü (TNF) inhibitörleri, aksiyel spondiloartropatinin (axSpA) tedavisinde büyük ilerleme 
kaydetti. TNF inhibitörleri ile ilişkili malignitelerdeki artış her zaman şüphe uyandırmıştır, ancak kanıtlanmamıştır. 
Bu çalışmanın amacı, TNF inhibitörleri ile tedavi edilen aksiyel spondiloartropati hastalarında tiroid nodül sıklığında 
artış olup olmadığını araştırmak ve prediktif faktörleri belirlemektir.

Yöntem: Bu retrospektif olgu kontrol çalışmasında aksiyel spondiloartropati hastaları TNF inhibitörü kullananlar ve 
kullanmayanlar olarak iki gruba ayrıldı. Hastalar yaş, cinsiyet, semptom süresi, anti-TNF tedavi süresi, HLA-B27 du-
rumu, sigara içme öyküsü (halen sigara içenler) ve ailede tiroid malignite öyküsüne göre kaydedildi. Tüm hastalara 
tiroid ultrasonu yapıldı ve tiroid nodülü pozitifliği, sayısı ve nodül özellikleri kaydedildi.

Bulgular: Aksiyel spondiloartropatili toplam 75 hasta (37 hasta TNF inhibitörü ve 38 hasta kontrol grubundaydı) 
çalışmaya dahil edildi. Nodül pozitifliği her iki grupta benzerdi (p=0,571) ve tiroid nodülü olan hastalarda malig-
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Axial spondyloarthritis (axSpA) is an inflammatory 
arthritis of the spine that usually presents as chronic 

back pain, typically before the age of 45. The pathologic pro-
cesses seen in axial spondyloarthritis include inflammation, 
bone erosion, and new bone formation, each associated with 
the pro-inflammatory cytokine tumor necrosis factor (TNF).
[1] Therefore, anti-TNF therapy is an effective therapy option 
for this patient group. TNF triggers the apoptosis of tumor 
endothelial cells and has antitumor effects.[2,3] However, as 
a pro-inflammatory cytokine, TNF is secreted by inflamma-
tory cells that may be involved in inflammation-associated 
carcinogenesis. It is well known that inflammation is closely 
related to cancer and is a major contributor to the develop-
ment and progression of malignant diseases. It has been re-
ported that chronic inflammation triggered by immune cells 
and molecular signaling pathways leads to the susceptibil-
ity of the human body to various types of cancer.[4] Putting 
all these results together, it is difficult to say whether TNF 
inhibitors can cause malignancy or not.

Before starting anti-TNF treatment, patients are recom-
mended to have an age-appropriate cancer screening test. 
Although thyroid cancer is the most common form of en-
docrine malignancy, there is no recommendation for routine 
screening for thyroid cancer. Most thyroid nodules cannot 
be detected clinically. In a large population study, clinically 
visible thyroid nodules were present in 6.4% of women and 
1.5% of men.[5] Using ultrasound (US), 20–76% of women 
had at least one thyroid nodule.[6,7] The cancer rate under 
the nodules was about 5–6.5%.[8]

In this study, we aimed to investigate whether there is an 
increase in the frequency of thyroid nodules in axSpA pa-
tients receiving TNF inhibitors and to determine the pre-
dictive factors.

Methods

In this single-center retrospective study, a total of 75 axial 
spondyloarthritis (axSpA) patients who applied to the outpa-
tient clinic between December 01, 2018, and January 01, 2019 
were included. The diagnosis of axSpA was made based on the 
ASAS classification criteria.[9] The participants first provided 
written informed concent. Patients with a diagnosis of psori-

atic arthritis, IBD-related arthritis, or reactive arthritis were 
excluded. Patients who have a history of thyroid or any other 
type of cancer or a history of head and neck irradiation were 
excluded from the study. All patients were in euthyroid status.

Patients were selected and divided into 2 groups: patients 
receiving anti-TNF treatment (TNF inhibitors include adali-
mumab, etanercept, infliximab, and golimumab) and con-
trol axSpA patients. Each patient was registered for age, sex, 
symptom duration, duration of anti-TNF therapy, smoking 
history (current smokers), and family history of thyroid malig-
nancy. The results of human leukocyte antigen B27 (HLA B27) 
were recorded. HLA B27 antigen expressions were studied in 
total genomic DNA isolated from peripheral blood samples 
and investigated using the polymerase chain reaction method.

Radiographs of the sacroiliac joints and the lateral cervical 
and lumbar spines were performed. Radiographic sacroili-
itis was determined according to the Modified New York cri-
teria (bilateral grade 2 or unilateral grade 3–4).[10] Magnetic 
resonance imaging (MRI) was performed on 1.5-T systems. 12 
slices of coronal oblique T1-weighted and short tau inversion 
recovery sequences of the SI joints were included. The slice 
thickness was 4 mm. The presence of sacroiliitis on MRI was 
considered positive, along with bone marrow edema and os-
teitis, as indicated in the ASAS guideline.[11]

A thyroid US was performed in all patients by the same radi-
ologist. Nodule positivity, number, and features of nodules 
were recorded. Larger than 1 cm, solid, hypoechoic nodule on 
US with one or more of the following features: irregular mar-
gins, microcalcifications taller than wide, rim calcifications 
with extrusive soft tissue, or extrathyroidal extension are 
suspected for malignancy. Patients with suspicions of malig-
nancy were referred to the endocrinology specialist. A thy-
roid fine needle biopsy was performed on patients who were 
considered necessary, and pathology results were recorded.

The University of Health Sciences Istanbul Fatih Sultan 
Mehmet Training and Research Hospital Ethics Commit-
tee approved the study (protocol number: 2019/7). During 
the study, the guidelines of the World Medical Association 
Helsinki Declaration and Good Clinical Practice Guidelines 
were followed.

nite saptanmadı. Nodül pozitifliği ile cinsiyet, HLA B27, sigara ve aile öyküsü arasında fark bulunmadı (sırasıyla p=0,10, p=0,10, p=0,726 ve 
p=0,843). Tüm aksiyel spondiloartropati hastalarında tiroid nodül pozitifliği için tek prediktif faktör yaştı (p=0,009, %95 GA 0,004-0,02).

Sonuç: TNF inhibitörleri aksiyel spondiloartropati hastalarında tiroid nodül ve malignite sıklığını artırmaz.

Anahtar sözcükler: Aksiyel spondiloartropati; Tiroid nodülü; Tümör nekroz faktörü.
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Statistical Analysis

The baseline characteristics of axSpA patients were com-
pared using a t-test or Mann–Whitney U-test for continu-
ous variables, a chi-square test for categorical measures, 
or Fisher’s exact test when the chi-square test was not suit-
able. The significant independent variables in the univari-
ate analyses were tested in multivariate stepwise regression 
models. The 95% confidence interval (95% CI) was calcu-
lated, and a p<0.05 was considered significant.

SPSS version 20 was used for the data analysis.

Results

A total of 75 patients with axSpA were included in the study. 
37 of these patients received anti-TNF treatment, and 38 
were in the control group.

The mean age was 43.38±10.5 years in the anti-TNF treatment 
group and 43.82±13.5 years in the axSpA control group. Seven-
teen (45.9%) patients were female and 20 (54.1%) were male 
in the anti-TNF treatment group. In the axSpA control group, 
24 (63.2%) patients were female and 14 (36.8%) patients were 
male. The mean disease duration was 7.78±5.7 years in the 
anti-TNF group and 5.13±3.6 years in the control group. In the 
anti-TNF treatment group, the mean treatment duration was 

28.14±25.8 months. HLA B27 antigen was positive in 10 (27%) 
patients in the anti-TNF group and 15 (39.5%) patients in the 
control group. Gender, age, disease duration, and HLA B27 
positivity rates were similar in both groups. Baseline charac-
teristics of axSpA patients are shown in Table 1.

Nine (24.3%) patients in the anti-TNF group and 13 (34.2%) 
patients in the control group had a family history of thyroid 
malignancy. 11 (29.7%) patients in the anti-TNF treatment 
group were smokers. Seventeen (45.9%) patients in the an-
ti-TNF treatment group and 15 (39.5%) patients in the con-
trol group had thyroid nodules. No difference was found 
between the groups in terms of nodule positivity. A total of 
14 patients with thyroid nodules (6 patients in the anti-TNF 
treatment group, 8 patients in the control group) underwent 
fine needle biopsy, and all of them were reported as benign.

When all patients were examined, no difference was found 
between nodule positivity and gender, HLA B27, smoking, or 
family history. A comparison of the clinical characteristics 
of thyroid nodule positive and negative axSpA patients is 
shown in Table 2. There was no correlation between nodule 
positivity and anti-TNF treatment duration (p=0.890). Age 
was the only predictor for thyroid nodule positivity in all 
axSpA patients (p:0.009, 95% of CI: 0.004–0.025) (Table 3).

Discussion

In our study, gender, age, disease duration, and HLA-B27 
positivity rates were similar in patients receiving TNF in-
hibitors and axSpA control patients. No difference was ob-
served between groups in terms of nodule positivity, and no 

Table 1. Baseline characteristics of axSpA patients

Variable Anti-TNF Control p 
  treatment axSpA 
  group  group 
  (n=37)   (n=38)

  n  % n  %

Age (mean) 43.38±10.558 43.82±13.504 0.953
Gender 
 Female 17  45.9 24  63.2 0.134
 Male 20  54.1 14  36.8 
Disease duration (years) 7.78±5.702 5.13±3.685 0.16
HLA B27
 Positive 10  27 15  39.5 0.853
 Negative 27  72 23  60.5 
Family history
 Positive 9  24.3 13  34.2 0.347
 Negative 28  75.7 25  65.8 
Smoking
 Positive 11  29.7 4  10.5 0.38
 Negative 26  70.3 34  89.5 
Nodule positivity 17  46 15  40 0.571

axSpA: Axial spondyloarthritis; TNF: Tumor necrosis factor; HLA B27: Human 
leukocyte antigen B27.

Table 2. Comparison of the clinical characteristics of thyroid 
nodule-positive and -negative axSpA patients

  Nodule Nodule p 
  positive negative 

Gender
 Female 21 20 0.100
 Male 11 23
HLA B27
 Positive 4 17 0.100
 Negative 28 26
Family history 
 Positive 9 13 0.843
 Negative 23 30
Smoking 
 Positive 7 8 0.726
 Negative 25 35

HLA B27: Human leukocyte antigen B27.
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malignancy was observed in patients with thyroid nodules. 
There was no association between nodule positivity and 
gender, HLA B27, smoking, or family history. The only pre-
dictor factor for a thyroid nodule was advanced age.

TNF-α is linked to immune response, inflammation, and car-
cinogenesis, although in some studies, it has been shown 
to be associated with antitumor activity. So, TNF-α activity 
may be responsible for its anti- and pro-tumor activities de-
pending on the cell, environment, dose, and other factors.
[12] Although some meta-analyses of clinical trial data have 
found increased cancer risk with TNF inhibitor use, obser-
vational data, particularly from registries, have generally 
been unable to confirm these findings.[13-19] In the Swedish 
Rheumatoid Arthritis Registry (n=53,067) and the British 
Society for Rheumatology Biologics Register for Rheuma-
toid Arthritis (n=11,767), two registry-based studies found no 
overall increase in the risk of solid organ malignancies with 
TNF inhibitors.[20,21] The ARTIS and DANBIO registers also 
showed that in patients with spondyloarthropathies, treat-
ment with TNF inhibitors was not associated with increased 
risks of cancer.[22] Also, these large registries have not shown 
an increased frequency of thyroid malignancy in particular. 
There are only a few cases of thyroid cancer reported as case 
reports. The data in our study also support the literature 
data that TNF inhibitors do not increase thyroid cancer risk.

Conclusion 

Based on the results of the current study, TNF inhibitors do 
not increase the incidence of thyroid nodules or malignan-
cies. Therefore, there is no need for routine screening for thy-
roid nodule malignancy before the administration of a TNF 
inhibitor. However, as in the normal healthy population, risk 
assessment may be required in patients of advanced age.
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