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Letters to the Editors
High levels of rheumatoid 
factor: association with thyroid 
antibodies and other analytical 
thyroid interferences in 
Sjögren’s syndrome

Sirs,
Primary Sjögren’s syndrome (pSS) is an 
autoimmune disease, in which rheumatoid 
factor (RF) is present in half of the patients 
(1). In the clinical setting, it is not uncom-
mon for patients with pSS to have both high 
RF and high thyroid-stimulating hormone 
(TSH) levels, despite being clinically eu-
thyroid. In the general population, the pres-
ence of antibodies to anti-triiodothyronine 
(anti-T3), anti-thyroxine (anti-T4), thyroid-
hormone-binding albumin variants, macro-
thyroid-stimulating hormone (macro-TSH), 
and heterophile antibodies including RF 
are potential causes of interference with 
thyroid function tests (TFT) (2-4). These 
antibodies can cause falsely analytic results 
by binding to the assay antibodies.
Our aim was to assess a panel of thyroid 
antibodies (anti-thyroid peroxidase -anti-
TPO-, anti-thyroglobulin antibody -anti-
Tg-, anti-T3, and anti-T4) in patients with 
PSS; and to evaluate their association with 
high RF titres. We also tested the pres-
ence of interference of macro-TSH and RF 
(“macro-RF) with TFTs.
This was a cross-sectional study that in-
cluded 80 PSS patients according to the 
ACR/EULAR classification criteria (5), re-
gardless of their thyroid status. We exclud-
ed patients with concomitant connective 
tissue disease. We retrospectively assessed 
the cumulative ESSDAI score (from diag-
nosis to last-follow-up). Rheumatoid factor 
(IgG, IgM, and IgA isotypes) was measured 
by commercially available ELISA method 
(Orgentec Diagnostika, Germany). TFT 
was determined either with commercial 
systems (CIS-Bio: T4T, FT4, T3T, FT3, 
TSH, Tg, TGAb; IZOTOP: TPOAb; IM-
MULITE: TBG) or by home-designed sys-
tems (CT3, T4Ab, T3Ab). Interference with 
macro-TSH and macro-RF was assessed us-
ing the polyethylene glycol (PEG) method 
(3). This study was approved by our IRB. 
We used descriptive statistics, Pearson cor-
relation coefficient, and logistic regression 
analysis, and reported OR and 95% CI. We 
used SPSS 21.
Patients were mainly women (88%), with 
a mean age of 55.8 years and a median dis-
ease duration of 8.7 years. RF was detected 
in 69 patients (86.2%), being the median 
titer 220 U/ml (IQR 33.9-1510). The most 
common anti-thyroid antibody was anti-T4 
(n=44, 55%), followed by anti-T3 (n=42, 
52.5%), anti-Tg (n=14, 17.5%), and anti-
TPO (n=13, 16.2%). There was no correla-
tion between RF and anti-TPO and anti-Tg 
titers. We found macro-TSH in 5 patients 
(6.2%) and macro-RF in 24 (30%). When 

comparing patients in the highest tertile 
(≥872.36 UI/ml) of RF (n=27) vs the re-
maining patients (n=53), the former group 
was younger, had a higher prevalence of 
antinuclear, anti-Ro/SSA, anti-T3, and 
anti-T4 antibodies, and a higher cumula-
tive ESSDAI score (Table I). In the logistic 
regression model, the variables associated 
with the highest tertile of RF were anti-T4 
(OR 1.27, 95% CI 1.05-1.53, p=0.02) and 
cumulative ESSDAI score (OR 1.02, 95% 
CI 1.01-1.03, p=0.002).
Herein, we observed a higher prevalence 
of anti-T4 and anti-T3 antibodies in PSS in 
comparison to healthy population (0.2-1%), 
ATD (5-40%), and at two small studies in 
SS (25%) (6-8). We also evaluated for the 
first time the presence of macro-TSH (TSH 
complexed with anti-TSH antibodies) and 
found it in 6.2% of SS patients. This figure 
differs markedly from the general popula-
tion (0.6%) and subclinical hypothyroidism 
(1.62%) (3, 9). We also observed interfer-
ence between RF and TFT in 30% of pa-
tients. Moreover, patients in the highest 
tertile of RF had a higher prevalence of 
anti-T4 (around 50%) and more cumulated 
disease activity. In this regard, RF has been 

previously associated with disease activity 
(10).
In conclusion, pSS patients have a high 
prevalence of anti-T3, anti-T4, macro-TSH, 
and macro-RF, all of which are potential 
sources of TFT interference. Indeed, the 
highest levels of RF were associated with 
anti-T4 antibodies and more active disease 
over time. Our findings should alert clini-
cians to consider analytical TFT interfer-
ence in these patients to avoid misdiagnosis 
of thyroid disease or unnecessary thyroid 
hormone adjustments.
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Table I. Comparison of patients according their RF tertile status.

Variable Overall cohort Low/intermediate Highest p
 n=80  RF tertiles RF tertile
  n= 53 n=27 

Females, n (%) 76  (95) 50 (94.3) 25 (92.6) 1
Age in years, mean ± SD  55.8 ± 13.3 58.9 ± 12.1 49.7 ± 13.5 0.005
Ocular symptoms, n (%) 73  (91.2) 49  (92.5) 24  (88.9) 0.68
Oral symptoms, n (%) 73  (91.2) 48  (90.6) 25  (92.5) 1
NSWSF+ in ml/15 min, median (IQR) 0.10  (0.05-0.5) 0.2  (0-0.7) 0.1  (0-0.3) 1
Positive Schirmer-I test, n (%) 73  (91.2) 48  (90.6) 26 (96.3) 0.65
Keratoconjunctivitis sicca, n (%) 39/55  (70.9) 26/37 (70.3) 13/18  (72.2) 0.88
Antinuclear antibodies, n (%) 61/76  (80.2) 38  (73.1) 23 (95.5) 0.02
Anti-Ro/SSA antibody, n (%) 68  (85) 41  (77.4) 27  (100) 0.006
Anti-La/SSB antibody, n (%) 40  (50) 24  (45.3) 16  (59.3) 0.34
Cumulative ESSDAI§ score, median (IQR) 8  (4.25-14) 7  (3-10.5) 12  (6-20) 0.004
  Parotid gland swelling, n (%) 38  (47.5) 23 (43.4) 15 (55.5) 0.34
  Arthritis, n (%) 34 (42.5) 19 (36.5) 15 (5.6) 0.15
  Vasculitis, n (%) 11 (13.8) 6  (11.3) 5  (18.5) 0.49
  Lymphadenopathy, n (%) 18 (22.5) 11  (20.8) 7  (25.9) 0.59
  Renal, n (%) 5  (6.3) 1 (1.9) 4  (14.8) 0.04
  Peripheral neurological, n (%) 15 (18.7) 7 (13.2) 8 (25.9) 0.7
  Central neurological, n (%) 2 (2.5) 1  (1.5) 1  (3.7) 0.6
  Haematological, n (%) 21 (26.3) 9 (17) 12 (44.4) 0.008
  Constitutional, n (%) 10 (12.5) 5  (9.4) 5 (18.5) 0.2
Prednisone ever use, n (%) 46  (57.5) 31  (58.5) 15  (55.6) 0.80
Immunosuppressor ever use, n (%) 47  (57.5) 31  (58.5) 16  (59.3) 1
Antimalarials ever use, n (%) 17  (21.2) 12  (48) 5  (55.6) 1
Low C3, n (%) 7/68 (8.8) 5/44  (11) 2/24  (8.3) 1
Low C4, n (%) 19/68  (23.8) 12/44  (27.3) 7/24 (29.2) 1
Autoimmune thyroid disease, n (%) 31  (38.8) 24 (44.4) 7  (25.9) 0.14
Number of anti-thyroid antibodies, median (IQR) 2  (1-3) 1  (0-2) 2 (1-2) 0.01
Anti-Tg positivity¥ (≥32 UL/ml), n (%) 14 (17.5) 8  (15.1) 6  (22.2) 0.42
Anti-TPO positivity¶ (≥38 UL/ml), n (%) 13 (16.2) 10  (18.9) 3  (11.1) 0.37
Anti-T3 antibodyT, n (%) 42 (52.5) 23 (43.4) 19 (70.4) 0.02
Anti-T4 antibody‡, n (%) 44  (55) 22 (41.5) 22 (81.5) 0.001
Anti-Tg antibody title¥ (UI/ml), median (IQR)   12 (9-20.7) 10 (8-17) 16  (11-28) 0.10
Anti-TPO antibody title¶ (UI/ml), median (IQR) 8 (3.2-11) 8  (2.5-11.5) 7  (4-11) 0.83
Macro-TSHV, n (%) 5 (6.2) 4  (7.5) 1 (3.7) 0.65

+ NSWSF: Non stimulated whole salivary flow; § ESSDAI: EULAR Sjögren’s syndrome disease activity index; ¥Anti-
thyroglobulin antibody; ¶Anti-thyroid peroxidase; TAnti-triiodothyronine; ‡Anti-thyroxine; VMacro-thyroid-stimulat-
ing hormone.
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