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Serum KL‑6 levels in patients with ASSD.  Next, we compared serum levels of KL-6 between the 
whole cohort of ASSD patients and healthy controls as well as between ASSD-ILD+ patients and IPF patients. 
In this sense, serum KL-6 levels were significantly higher in patients with ASSD compared to healthy con-
trols (1533.38 ± 1159.76 U/mL vs. 322.39 ± 140.09 U/mL, p = 0.0001, Fig. 1a). However, there was no statistically 
significant difference in serum KL-6 levels between ASSD-ILD+ patients and IPF patients (1653.56 ± 1165.19 
U/mL vs. 1682.23 ± 949.93 U/mL, p = 0.14, Fig.  1b). This was also the case when these patients were strati-

Table 2.   Genotype and allele frequencies of MUC1 rs4072037 in patients with ASSD stratified according to 
the presence/absence of ILD or anti Jo-1 antibodies. ASSD: antisynthetase syndrome; CI: confidence interval; 
ILD: interstitial lung disease; OR: odds ratio. *Adjusted for age and sex.

ASSD ASSD

ILD+
% (n)

ILD−
% (n) p OR [95% CI] p* OR [95% CI]*

Anti Jo-1+
% (n)

Anti Jo-1−
% (n) p OR [95% CI] p* OR [95% CI]*

Genotypes

TT 19.5 (29) 20.0 (3) – Ref. – Ref. 18.7 (20) 17.3 (9) – Ref. – Ref.

TC 53.0 (79) 33.3 (5) 0.52 1.63 [0.37–7.28] 0.52 1.64 [0.36–7.52] 54.2 (58) 44.2 (23) 0.79 1.13 [0.45–2.86] 0.82 1.12 [0.43–2.89]

CC 27.5 (41) 46.7 (7) 0.49 0.61 [0.14–2.54] 0.36 0.50 [0.11–2.22] 27.1 (29) 38.5 (20) 0.39 0.65 [0.25–1.72] 0.57 0.75 [0.27–2.03]

Alleles

T 46.0 (137) 36.7 (11) – Ref. – Ref. 45.8 (98) 39.4 (41) – Ref. – Ref.

C 54.0 (161) 63.3 (19) 0.33 0.68 [0.31–1.48] 0.24 0.62 [0.28–1.38] 54.2 (116) 60.6 (63) 0.28 0.77 [0.48–1.24] 0.47 0.83 [0.51–1.36]

Table 3.   Genotype and allele frequencies of MUC1 rs4072037 in ASSD-ILD+ and IPF patients. ASSD: 
antisynthetase syndrome; CI: confidence interval; ILD: interstitial lung disease; IPF: idiopathic pulmonary 
fibrosis; OR: odds ratio. Statistically significant results are highlighted in bold. *Adjusted for age and sex.

ASSD-ILD+ % (n) IPF% (n) p OR [95% CI] p* OR [95% CI]*

Genotypes

TT 19.5 (29) 32.7 (57) – Ref. – Ref.

TC 53.0 (79) 48.3 (84) 0.03 1.85 [1.07–3.18] 0.05 1.91 [0.99–3.68]

CC 27.5 (41) 19.0 (33) 0.006 2.44 [1.29–4.63] 0.007 2.84 [1.33–6.08]

Alleles

T 46.0 (137) 56.9 (198) – Ref. – Ref.

C 54.0 (161) 43.1 (150) 0.006 1.55 [1.14–2.12] 0.007 1.68 [1.16–2.44]

Figure 1.   Serum KL-6 levels in patients with antisynthetase syndrome (ASSD), healthy controls and patients 
with idiopathic pulmonary fibrosis (IPF). (a) Comparison between ASSD patients and healthy controls. (b) 
Comparison between patients with ILD associated with ASSD (ASSD-ILD+) and IPF patients. P values were 
adjusted for age, sex, and smoking history. Horizontal bars indicate the mean value of each study group.
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Our study also revealed that MUC1 rs4072037 C allele has a different distribution between ASSD-ILD+ and 
IPF patients while serum KL-6 levels were similar between both groups, regardless of the sex of the patients. 
These results may appear to be controversial at first glance. However, it is plausible to think that the different 
genetic distribution of rs4072037 found between ASSD-ILD+ and IPF patients is not reflected in their serum 
KL-6 levels due to molecular regulations that may occur at the epigenome, transcriptome or post-transcriptional 
level. In this regard, it should also be noted that, in keeping with our results regarding KL-6 levels, there was no 
significant difference in serum KL-6 levels between 43 ASSD-ILD patients and 34 IPF patients from China38. In 
addition, Ishii et al. reported that KL-6 serum levels cannot be used to distinguish patients with IPF from those 
with non-specific interstitial pneumonia40. Taking all this into account, although the measurement of KL-6 allows 
us to differentiate a healthy subject from an ILD patient, our results indicate that it would not be useful for the 
discrimination between ASDD-ILD + and IPF patients. On the contrary, our genetic results support the use of 
MUC1 rs4072037 genotyping as a diagnostic tool to identify patients with ILD who do not meet criteria for IPF 
and that, in case of having the MUC1 rs4072037 C allele, can have a greater risk of presenting ASSD. In this 
sense, this genetic biomarker may help clinicians to generate a higher level of suspicion towards the diagnosis 
of ASSD, irrespective of their serum levels of KL-6.

In line with the above, we previously reported that a polymorphism in MUC5B gene, that codifies for another 
relevant lung mucin, showed genetic differences between ASSD-ILD+ and IPF31. Taken together, these findings 
suggest that mucin genetic polymorphisms may influence the phenotype expression of diseases associated with 
ILD. This is crucial given the diverse prognosis and therapeutic options of each disease. Given that the frequency 
of ASSD patients seen in ILD units is high41, these genetic biomarkers can constitute an affordable and easy-to-
perform complementary tool to contribute to the early recognition and management of this entity.

Finally, in our study we found an association between MUC1 rs4072037 C allele and higher serum KL-6 
levels. This finding was in line with previous reports that included healthy controls and patients with diverse 
lung diseases9,14,18.

In conclusion, our results suggest that the presence of the MUC1 rs4072037 C allele increases the risk of ASSD. 
It could be used as a genetic biomarker for the differential diagnosis between patients with ASSD-ILD+ and IPF. 
In addition, KL-6 can be a good marker of ILD regardless of the underlying condition.

Data availability
All data generated or analyzed during this study are included in this published article.
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