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Abstract 

Background  Pulmonary involvement is still regarded as a common cause of morbidity in Polymyositis/Dermatomy-
ositis. Interstitial lung disease can result in potentially fatal consequences such as ventilatory failure, secondary pulmo-
nary arterial hypertension, or cor pulmonale. Early diagnosis of interstitial lung disease is hence a top priority in Poly-
myositis/Dermatomyositis patients. Krebs von den Lungen-6 is a transmembrane mucoprotein that has recently 
been identified as a promising marker for interstitial lung disease diagnosis and progression. As a result, it is regarded 
as a powerful predictor of interstitial lung disease severity. Thirty polymyositis/dermatomyocitis patients were enrolled 
in this study. Thirty age and sex matched healthy individuals were selected as control group. Cutaneous Dermatomy-
ositis Disease Area Severity index(CDASI) was used for evaluation of skin severity, KL6 was measured using Elisa kit, 
High-resolution computed tomography, pulmonary function tests were made.

Results  Sixteen female and 14 male patients had a mean age of 41.64–8.02 and amedian of the disease 
duration of 4 years. Fifteen patients (50%) had normal readings on High-resolution computed tomography 
of the chest HRCT chest, while the other half had significant HRCT chest findings. KL-6 concentrations were seen 
to be higher in Polymyositis/Dermatomyositis patients mainly those with ILD (mean ± SD 38.66 ± 22.98), compared 
to the control group (Mean ± S 589.04 ± 409) and in patients without ILD (Mean ± SD 86.70 ± 8.99), (p < 0.001). 
KL-6 serum concentrations were shown to have a significant connection with the HRCT score (r = 0.803, P < 0.001). 
Forced vital capacity (FVC%) (r =  − 0.910, P < 0.001), forced expiratory volume in 1 s (FEV1%) (r =  − 0.767, P < 0.001), 
and FEV1/FVC% (r =  − 0.228, P = 0.112) were all inversely related to KL-6 concentrations.

Conclusion  Individuals with PM and DM with concomitant ILD have increased KL-6 serum concentrations 
in comparison to myositis individuals without ILD, denoting its potential role in diagnosis and follow up of PM/DM 
with ILD. Further studies are needed to discuss the role of KL6 in large sample of the patient’s population, and its 
correlation with other organ affection rather than ILD. Also to clarify the potentiality of adding the KL6 biomarker 
to the guidelines of treat to target for Rheumatic diseases with lung affection and to see the effect of treatment 
on KL6 serum level.
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Background
Dermatomyositis is an autoimmune disease of muscle 
and skin with genetic predisposition; it is 5 to 22 per 
100,000 people prevalence with a male-to-female ratio 
of 1:3 and frequency ranges between 1.2 and 19 per mil-
lion at-risk individuals per year [1]. Proximal muscle 
weakness is the main domain in inflammatory myositis 
while major organ affection is a concern. Interstitial lung 
inflammation with subsequent shortness of breath is a 
major comorbidity. So, early detection and management 
are necessary for good outcomes and prognosis [2].

Increasingly, ILD’s severity and progression during its 
clinical course could happen at any stage that is strongly 
linked to considerable morbidity and mortality [3]. ILD 
prevalence ranges from 9-78% worldwide [4]. ILD preva-
lence ranges from 10.7 to 27.14 per 100,000 individuals 
worldwide [4].

The earliest clinical sign of a systemic autoimmune ill-
ness may be lung [5]. 

General interstitial pneumonia, organizing pneumo-
nia, nonspecific interstitial pneumonia, lymphocytic 
interstitial pneumonia, and diffuse alveolar harm are the 
most prevalent patterns of ILD histology in lung biopsies 
associated with myositis [6]. By concentrating on fibrotic 
alterations, HRCT scans provide the opportunity to eval-
uate illness severity with greater precision and sensitivity 
[7].

KL-6 is a glycoprotein with high molecular weight 
mostly associated with type II alveolar epithelial cells 
(AECs) and the MUC1 gene encodes it [8].

ILD’s clinical course is incredibly unexpected. As, the 
inflammatory storm may rupture a disulfide link close 
to type II AEC membranes, allowing KL-6 diffusion into 
pulmonary epithelial lining fluid and blood flow, as a 
result, increase KL-6’s predictive value to identify those 
who are more prone to experience advanced fibrosis as 
well as some unfavorable ILD outcomes [8].

The purpose of this work: Was to check for the KL-6 
marker existence in the sera of individuals with polymy-
ositis and dermatomyositis (PM and DM) and determine 
whether there is a significant relationship with clinical, 
laboratory, and radiological parameters and with ILD 
severity.

Patients and methods
This cross-sectional study is performed on 30 patients 
that met dermatomyositis Bohen and Peter’s 1975 der-
matomyositis classification criteria [9]. The Research 
cohort was drawn from inpatient and outpatient Rheu-
matology and Rehabilitation, Dermatology, and Pul-
monology clinics at university hospitals of different 
governorates  (Benha university hospitals and Kafer 
-Elsheikh university hospitals). Thirty healthy individuals; 

age and sex-matched patients represented a control 
group. Patients were divided into groups: group1 fifteen 
patients suffered from ILD, group11 Fifteen patients 
without ILD Inclusion crieteria: Thirty DM and PM 
cases were above the age of 16, their disease duration 
was more than 1year. Patients who were complaining 
proximal muscle weakness, and those who were suffer-
ing from interstitial lung affection, either symptomatic 
or asymptomatic, all were included. All patients were on 
treatment protocol, including immunosuppressive drugs, 
steroids. Exclusion crieteria: Those under the age of 16 
with proximal muscle weakness, cases of distal muscle 
weakness and/or muscle weakness due to neurological 
causes, infections, chronic diseases complicated by proxi-
mal weakness (endocrine disorders, chronic liver dis-
ease, and renal disease), other chronic lung pathologies, 
a history of consuming drugs that cause proximal muscle 
weakness (HMGCOA inhibitors like statin, steroid intake 
for other conditions, colchicine intake), pregnant women 
all were eliminated before starting the study. Fifty healthy 
subjects; age and sex-matched patients represented a 
control group.

The local ethical committee of the faculty of medicine 
granted approval for the study. All participants provided 
written consent after being fully informed MS-7–2020.

For all participants, clinical, laboratory, and radio-
graphic evaluations by expert radiologist blinded to 
the clinical data were performed, all study participants 
underwent a history-taking process, the general exami-
nation that looks at the body’s systems, vital signs, 
musculoskeletal evaluation, and cardiopulmonary exami-
nation looking for signs of hypoxia, pulmonary hyperten-
sion with subsequent comorbidities like congested RT 
side heart failure.

Lab investigation
Creatinine kinase(CK U/L ) is generally considered the 
most sensitive indication of inflammatory myopathy. 
(LDH  U/L, AST U/L, and ALTU/L) but are less sensi-
tive. Measurements of acute phase reactants (ESR mm/h, 
CRP  mg/L), and immunological profile (anti-Jo-1 
(antisynthetase)) finding is common in those with ILD. 
Measurement of KL-6 serum level (normal range is less 
than 500 U/ml), KL-6 was measured utilizing ELISA kits 
following the manufacturer’s instructions.

Test principle
The kit employs an enzyme-linked immunosorbent assay 
(ELISA) based on the double-antibody sandwich method 
to measure the concentration of Human Krebs von den 
Lundgen-6 (KL-6) in samples. Before analysis, serum 
from patients was kept at − 80°. Add Krebs von den Lun-
dgen-6 (KL-6) to monoclonal antibody Enzyme well that 
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is pre-coated with Human Krebs von den Lundgen-6 
(KL-6) monoclonal antibody, incubation; then, add Krebs 
von den Lundgen-6 (KL-6) antibodies labeled with biotin, 
and form an immune complex by combining Streptavi-
din-HRP; then repeat the incubation and washing steps 
to eliminate the unreacted enzyme. After adding Chro-
mogen Solution, A and B, the liquid undergoes a color 
change from blue to yellow due to the acidic conditions. 
There is a positive correlation between the intensity of 
the color and the concentration of the Human Substance 
Krebs von den Lundgen-6 (KL-6) in the sample.

Radiology
CT scanning is useful in the evaluation of potential malig-
nancies that might be associated with inflammatory myo-
pathy. HRCT chest score is………​……….. In which  Six 
anatomically diverse thoracic HRCT axial segments were 
chosen for the investigation [10]. The honeycombing (H), 
reticulation (R), traction bronchiectasis (TB), and ground 
glass opacification with TB (GGO + TB, indicating fine 
fibrosis) presence in both the left and right sections was 
assessed and assigned a score rounded to the nearest 5%. 
Total fibrosis score (TFS) was calculated as the sum of 
scores for every fibrotic component (R, H, ground glass 
with TB and TB). All abnormalities observed in the CT 
scan were evaluated according to the standardized terms 
established by the Fleischner Society (Fig. 1) [11].

Lung function tests
Pulmonary function tests are crucial for providing a res-
piratory involvement objective evaluation, (FVC (L), 
FEV1%, FEV1/ FVC% ratio) [12].

Muscle biopsy
Muscle biopsies (deltoid or quadriceps femoris) are cru-
cial for aiding in the diagnosis of polymyositis. MRI and 
EMG may be used to determine the biopsy spot. By uti-
lizing the contralateral side, avoid biopsies of locations 
previously investigated with EMG.

Statistical analysis
The data was inputted and analyzed using IBM SPSS soft-
ware version 20.0. Descriptive statistics included number, 
percentage, range, mean, standard deviation, median, 
and interquartile range (IQR). The normality of distri-
bution was assessed using the Shapiro–Wilk and Kol-
mogorov–Smirnov tests. A 5% significance threshold was 
used. The chi-square test compared categorical variables, 
while the t-test compared normally distributed quantita-
tive variables between two groups. The Mann–Whitney 
test compared quantitative variables with anomalous dis-
tribution, and the Kruskal–Wallis test compared more 
than two groups. Spearman coefficient determined the 
correlation between abnormally dispersed quantitative 
variables. Receiver operating characteristic (ROC) curves 
graphed sensitivity and specificity at various cut-off val-
ues. The area under the ROC curve represented diagnos-
tic performance. Sensitivity detected true positives, while 
specificity eliminated true negatives. Positive predictive 
value (PPV) indicated disease probability in individuals 
with positive test results, and negative predictive value 
(NPV) indicated disease absence in individuals with neg-
ative test results.

Results
Thirty patients satisfied the inclusion criteria of PM and 
DM, their mean age (41.6 ± 48.02), 16 females 52% and 
14 males 48% (F: M 1.1:1), 17 females 52% and 13 males 
48% in the control group (F: M 1.2:1), with mean age 
(40.82 ± 6.64). The median (IQR) disease duration was 
4  years. Both laboratory and clinical features are men-
tioned in Table 1.

KL-6 serum concentrations were elevated in the myosi-
tis group than in healthy controls (P < 0.001) as seen in 
Table 2. Active PM/DM individuals with ILD had greater 
levels of KL-6 (mean SD 1080.0 ± 138.08, P < 0.001) than 
those without ILD (mean ± SD 86.70 ± 8.99, P < 0.001), 
The mean serum KL-6 level is (589.04 ± 409). The mean 
HRCT score is (12.08 ± 7.12) (Table  3). Strong positive 
associations were seen between KL-6 and laboratory 
variables (CPK, ESR, CRP, anti-Jo-1) (r = 0.897, P < 0.001), 

Fig. 1  HRCT chest window of 49 years old dermatomyositis female 
complaining dry cough, shortness of breathing 1 year ago, lab 
investigations were (ESR: 74 mm/h, CRP: 26 Mg/L, LDH: 842 U/L, AST: 
131 U/L, CPK: 4581 U/L, KL-6: 921 U/ML, positive ANA, AJOI: showed 
bilateral GGO, fibrosis, and bronchiectasis on both lower lung zones
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(r = 0.846, P < 0.001), (r = 0.918, P < 0.001), (u = 115.0 
p < 0.001), respectively, while negative correlation was 

found with LDH (rs − 0.228, p = 0.111) (Table  4). HRCT 
chest scores showed highly statistically significant cor-
relations with KL-6 in DM/PM subjects (Table 5). Lung 
functions and KL-6 have a strong, substantial associa-
tion. Statistically significant negative correlations were 
detected between KL-6 and FVC′ (L), FVC%, FEV1 (L), 
FEV1% (P < 0.001, r =  − 0.845), (P < 0.001, r =  − 0.910), 
(P < 0.001, r =  − 0.778), (P < 0.001, r =  − 0.767) (Figs. 2, 3, 
4, 5 and 6). The ROC curve study produced a good AUC 
of 0.991, a KL-6 cut-off value of more than 76 U/ml, sen-
sitivity of 96–98%, specificity of 80–90%, positive predic-
tive value of 83.1%, and negative predictive value of 95.7% 
(Fig. 6).

Discussion
ILD is distinguished by diffuse pulmonary infiltrates, 
restricted lung function impairment, and reduced car-
bon monoxide diffusing capacity (DLco), is one of mor-
bidity and mortality main causes in myositis individuals. 
According to Fathi et al., a prompt and precise ILD diag-
nosis is essential to stop the progression of the condition 
from the initial inflammatory activity (alveolitis) to the 
end-stage disease with irreversible honeycombing and 
fibrosis [13].

Table 1  Clinical and laboratory characteristics of study patients 
(n = 30)

No %

Muscle power
  Grade 0 1 3

  Grade 1 2 7

  Grade 2 2 7

  Grade 3 10 33

  Grade 3–4 5 17

  Grade 4 10 33

Dyspnea
  Free 15 50

  Mild 6 20

  Moderate 5 17

  Severe 4 13

Fatigue
  No 10 33

  Yes 20 67

Dry cough
  No 15 50

  Yes 15 50

Skin affection
  No 10 33

  Yes 20 67

  Mild 10 33

  Moderate 5 17

  Severe 5 17

Skin score
  Min.–Max 10.0–122.0

  Mean ± SD 85.48 ± 26.49

PFT
  FVC (L) Mean ± SD 1.81 ± 0.88

  FVC% Mean ± SD 54.0 ± 21.98

  FEV1 (L) Mean ± SD 1.83 ± 0.65

  FEV1% Mean ± SD 64.27 ± 18.24

CPk (U/L)
  Min.–Max 880–10,000

  Mean ± SD 7007.0 (1160–8500)

LDH (U/L)
  Min.–Max 350.0–1670.0

  Mean ± SD 931.84 ± 223.19

ALT (U/L)
  Min.–Max 45.0–343

  Median (IQR) 89.50 (60–167)

AST (U/L)
  Min.–Max 46.0–290

  Median (IQR) 88.50 (60–220)

KL-6 (U/ML)

  Min.–Max 75.0–1300

  Median (IQR) 744.50 (130.0–905.0)

Anti-Jo-1 (AU/ML)

  Negative 22 (73%)

Table 1  (continued)

No %

  Positive 8 (27%)

ANA( IU/ML)
  Negative 10 (33)

  Positive 20 (67%)

CDASI Cutaneous disease area and severity index, CPK Creatinine 
phosphokinase, LDH Lactate dehydrogenase, ALT Alanine transaminase, AST 
Aspartate aminotransferase, KL-6 Von den Lugen-6, ANA Antinuclear antibody, 
anti-Jo-1 Anti synthetase ab

Table 2  Comparison between the two studied groups 
according to KL-6 serum level

IQR Interquartile range, U Mann–Whitney test, for abnormally distributed 
quantitative variables, to compare between two studied groups, KL-6 von den 
Lugen-6

Bold values are significant at p < 0.05

*It is highly significant

Cases (n = 30) Control (n = 30) U P

KL-6 (U/ml)

  Min.–Max 75.0–1300.0 16.0–80.0 21.50*  < 0.001*

  Median (IQR) 744.50(130.0–
905.0)

29.50
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Serum KL-6 concentrations were substantially lower 
in healthy controls compared to the myositis group 
(38.66 ± 22.98 vs 589.04 ± 409.55 U/ml; P < 0.001).

This was consistent with Kubo et al. study which pro-
vided data about the serum KL-6 concentrations in PM/
DM individuals they were substantially greater than 
those in healthy controls (1183 ± 310 vs. 383 9 U/ml; 
P < 0.01) [14].

Additionally, Fathi et  al. discovered that PM or DM 
individuals had elevated KL-6 serum concentrations 
than healthy controls: 400 (range: 132–2318) versus 225 
(range: 136–519) U mL1 (P = 0.01) [12].

In this research, serum KL-6 concentration fluc-
tuates between patients as regard CDASI, whereas 
greater levels seem to be associated with severe skin 
affection more than cases with a mild skin condition 
(mean 1080.0 ± 138.08, p < 0.001*) (mean 148.50 ± 22.61, 
p < 0.001), respectively.

Additionally, there is a highly statistically significant 
inverse relationship between muscle power grading and 
KL-6 serum concentrations. Individuals with lower mus-
cle power grade (grade 0) have greater mean levels of KL-6 
(1175.0 ± 176.8, p < 0.001*) than patients with higher grades 
(muscle power grade 4) (median 103.9 ± 37.25, p < 0.001*), 
in contrast to Bandoh et al. who were unable to link KL-6 
serum concentrations to muscle enzymes [15].

Also, patients who exhibit high signal intensity on 
STIR, and magnetic resonance imaging (MRI) activi-
ties have serum levels of KL-6 that are higher than 
those who have chronic muscle injury and atrophy. 
In addition, individuals with active inflammation 
in their biopsy samples had greater blood KL-6 lev-
els than those who had chronic myositis with atrophy 
and fibrosis (mean ± SD, 117.60 ± 35.86), (Mean ± SD, 
903.33 ± 164.61) consecutively. Patients with posi-
tive immunological profiles (ANA and anti-Jo-1) have 

Table 3  Relation between KL-6 serum level and clinical data in patients group (n = 30)

U Mann–Whitney test, H H for Kruskal–Wallis test, CDASI cutaneous disease area and severity index

rs, *Spearman correlation coefficient (rho)

Bold values are significant at p < 0.05

N KL-6 Test of Sig P

Min.–Max Mean ± SD

Muscle power
  Grade 0 1 1050.0–1300.0 1175.0 ± 176.8

  Grade 1 2 920.0–1200.0 1042.0 ± 125.2 H = 35.882*  < 0.001*

  Grade 2 2 740.0–1250.0 935.7 ± 169.6

  Grade 3 11 115.0–1030.0 643.1 ± 316.0

  Grade 3–4 5 100.0–758.0 375.4 ± 345.5

  Grade 4 9 75.0–190.0 103.9 ± 37.25

Chest complain
  Dyspnea
    Free 15 75.0–100.0 86.70 ± 8.99 H = 38.107*  < 0.001*

    Mild 6 115.0–190.0 148.5 ± 22.61

    Moderate 5 700.0–1250.0 871.6 ± 147.5

    Severe 4 710.0–1300.0 939.6 ± 180.8

  Fatigue
    No 10 75.0–100.0 86.70 ± 8.99 U = 0.0*  < 0.001*

    Yes 20 115.0–1300.0 714.6 ± 360.3

  Dry cough
    No 15 75.0–100.0 86.70 ± 8.99 U = 0.0*  < 0.001*

    Yes 15 115.0–1300.0 714.6 ± 360.3

  Skin affection
    No skin 10 75.0–100.0 86.70 ± 8.99 H = 43.622*  < 0.001*

    Mild 10 115.0–190.0 148.50 ± 22.61

    Moderate 5 700.0–990.0 815.0 ± 87.66

    Severe 5 900.0–1300.0 1080.0 ± 138.08

Total skin score (CDASI) (n = 20) 
(score 0–132)

r = 0.881  < 0.001*
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greater levels of KL-6 than individuals with negative 
anti-Jo-1. Also, in this investigation, a favorable asso-
ciation between blood KL-6 and CPK concentrations in 
myositis individuals has been established.

Contrary to Targoff et  al.’s findings, which revealed 
no association between increased blood KL-6 concen-
trations and other laboratory or clinical characteristics 
involving muscle weakness, serum CK activity, or skin 
eruptions [16].

Also, according to data from this study focusing on 
lung parameters, active PM/DM individuals with ILD 
had greater KL-6 concentrations than those with no 
ILD (mean ± SD 1080.0 ± 138.08, P 0.001) (mean ± SD 
86.70 ± 8.99, P < 0.001).

As documented by Oguz et  al., the median KL-6 
concentrations in 113 CTD individuals and 45 healthy 
controls were greater in the ILD group than in those 
without or healthy subjects (p < 0.008) [17].

Additionally, the same was revealed by Chaojun et al. 
who observed that idiopathic inflammatory myositis 
individuals with ILD had substantially greater KL-6 
serum concentrations in comparison to those without 
ILD (776.5 [372.3–1378.8] vs. 297.5 [204.75–599.3] U/
ml, P < 0.001) when they evaluated KL-6 serum concen-
trations in 184 individuals utilizing a chemiluminescent 
enzyme immunoassay [18].

KL-6 has recently been hailed as a promising bio-
marker for ILD [19]. Therefore, an elevation in KL-6 
concentrations may indicate a rise in the number of 
regenerating type 2 pneumocytes as a result of pulmo-
nary damage [20].

Lung’s pulmonary function tests and HRCT are com-
mon diagnostic tools used to check for ILD in myositis 
patients. To determine if ILD is severe enough to war-
rant early therapeutic intervention, pulmonary function 
tests, and radiographic characteristics are employed.

It was observed that KL-6 serum concentrations were 
greater in patients with high-grade lung fibrosis on 
HRCT compared with moderate affection (ground glass 
opacities and traction bronchiectasis) and mild affec-
tion (ground glass opacities), KL-6 concentrations were 
considerably greater in patients with ILD than those 
without ILD U/ml, and with activity (p < 0.001).

Lee et  al. revealed that KL-6 concentrations had 
strongly correlated with HRCT findings, some clini-
cal variables in connective tissue disease (CTD)-ILDs, 
so used as a potential tool for assessment of CTD-ILD 
severity [21].

KL-6 expression and inflammatory cascade activation 
in type II AECs may cause lung fibrotic alterations that 
indicate more severe lung harm and progressive abnor-
malities in lung imaging. According to a research by Xu 
L et al., damaged AECs start fibroblast to myofibroblast 
differentiation, boost the expression of type I and type 
III collagen, and stop the generation of HGF via KL-6 
release. Therefore, the fibrogenesis and epithelial-mes-
enchymal transition in ILD are mediated by KL-6, and 
fibrotic HP patients have greater KL-6 levels [22].

There are two basic causes for the increase in KL-6 
levels, that may effectively distinguish the severity and 
different phases of HP. pulmonary vascular epithe-
lial damage and diffuse alveolar epithelial cell injury 
are the most prevalent kinds. The basic pathogenic 
mechanism of alveolar epithelial cell damage is chronic 
fibrosis development [23]. When lung mesenchymal or 
parenchymal epithelial cells are harmed, the basement 
membrane integrity of lung capillaries is compromised, 

Table 4  Correlation between KL-6 serum level with demographic 
and laboratory data in patients group (n = 30)

KL-6 Von den Lugen-6, CPK Creatinine phosphokinase, LDH Lactate, ALT 
Alanine aminotransferase, AST Aspartate aminotransferase, ESR Erythrocyte 
sedimentation rate, CRP C-reactive protein, ANA Antinuclear antibody, anti-Jo-1 
anti synthetase ab

rs, *Spearman correlation coefficient (rho)

Bold values are significant at p < 0.05

KL-6
rs P

Duration of disease (years)  − 0.820  < 0.001*

CPK(U/L) 0.897  < 0.001*

LDH (U/L)  − 0.228 0.111

ALT (U/L) 0.894  < 0.001*

AST (U/L) 0.975  < 0.001*

ESR (mm/h) 0.846  < 0.001*

CRP (Mg/L) 0.918  < 0.001*

ANA (IU/ML) U test  < .391

_

Anti-Jo-1 (AU/ML) 115.0*  < 0.001*

Table 5  Correlation between KL-6 serum level and total lung 
fibrosis score (HRCT score 5–30%) in patients group (n = 30)

HRCT​ High-resolution CT scan, GGOs Ground glass opacity, TB Traction 
bronchiectasis

rs, *Spearman correlation coefficient (rho)

Bold values are significant at p < 0.05

Total lung fibrosis score KL-6
rs P

Total (n = 30) 0.803  < 0.001*

Normal (n = 15) – –

Ground glass opacity (GGO) (n = 6) 0.372 0.099

Ground glass opacity (GGO) + traction bron-
chiectasis (n = 5)

0.382 0.096

Severe fibrosis (total fibrosis) (n = 4) 0.645* 0.044*
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resulting in an elevation in lung capillary permeability. 
To heal the injured type I alveolar epithelial cells, type 
II alveolar epithelial cells multiply considerably, result-
ing in an elevation of produced KL-6 entering the blood 
via the lungs. KL-6 might enhance the buildup of extra-
cellular matrix in HP patients’ lungs, leading to fibro-
sis [24]. Elhai discovered high KL-6 serum levels when 
evaluating IPF severity [20].

KL-6 has been linked to ILD pathophysiology by 
increasing pulmonary fibroblast proliferation and 
migration; it is highly excreted in the serum, BAL fluid, 

and ILD patients’ lung tissue. These findings suggest 
that higher KL-6 concentrations in peripheral blood 
represent the pathological features of widespread alve-
olar injury in the interstitial milieu [7].

In the current study, KL-6 blood concentrations were 
inversely related to PFTs (FVC (rs =  − 0.845, p < 0.001*), 
FEV1 (rs =  − 0.778, p < 0.001), and FEV1/FVC% 
(rs =  − 0.228, p = 0.112).

In line with these results, Lee et  al. who studied 165 
CTD-ILD individuals (41 rheumatoid arthritis, 53 cases 
of systemic sclerosis, 56 inflammatory myopathies, 15 

Fig. 2  Correlation between KL-6 serum level and FEV1 (L) in patients group (n = 30)

Fig. 3  Correlation between KL-6 serum level and FEV1% in patients group (n = 30)
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systemic lupus erythematosus or SJS) reported that 
KL-6 serum levels had a negative correlation with both 
DLCO% (r =  − 0.578, p < 0.001) and FVC% (r =  − 0.399, 
P < 0.001) [21].

Furthermore, Bonella et al. KL-6 levels were negatively 
affected by FVC% and DLCO% changes [25]. The study 
by Sokai et al. revealed that KL-6 concentrations are cor-
related with a considerable drop in FVC and DLCO per-
cent [26].

According to Kumanovics et  al. study which was car-
ried out on 135 patients with connective tissue disease-
related interstitial lung pathology (31 with myositis,104 
with systemic sclerosis). KL-6 levels were inversely 
connected with FVC (r =  − 0.32, p 0.001) and DLco 
(r =  − 0.55, p 0.001) [27].

In agreement with the findings of Silvia Sánchez-Díez 
et  al., serum KL-6 concentrations were negatively cor-
related with total lung capacity and carbon monoxide 

Fig. 4  Correlation between KL-6 serum level and FVC (L) in patients group (n = 30)

Fig. 5  Correlation between KL-6 serum level and FVC% in patients, group (n = 30)
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diffusing capacity  in a study carried out on 34 patients 
with fibrotic h hypersensitivity pneumonitis in compari-
son to 15 patients with non-fibrotic HP [28].

Serial KL-6 concentration changes have been con-
nected to ILD development [29]. For an accurate diag-
nosis, complete clinical evaluation, pulmonary function 
testing, and HRCT are required, in addition to the obser-
vation of high KL-6 values [30].

Nevertheless, considering the small sample size of the 
individual investigations, more studies are required for 
results verification.

Limitations
The relatively low number for screening ILD in PM/DM 
that may interfere with the statistical analysis accuracy 
and build up reliable results represent a limitation in this 
study.

Conclusion
Individuals with PM and DM with concomitant ILD 
have increased KL-6 serum concentrations in com-
parison to myositis individuals without ILD, denoting 
its potential role in diagnosis and follow-up of PM/DM 
with ILD. Further studies are needed to discuss the role 
of KL6 in large sample of the patient’s population, and 
its correlation with other organ affection rather than 

ILD. Also to clarify the potentiality of adding the KL-6 
biomarker to the guidelines of treatment to target for 
rheumatic diseases with lung affection and to see the 
effect of treatment on KL-6 serum level.
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