Alvarez Troncoso et al. BMC Pulmonary Medicine
BMC Pulmonary Medicine (2024) 24:603

https://doi.org/10.1186/512890-024-03264-7

: : : : ®
Evaluating the diagnostic and prognostic ===

utility of serial KL-6 measurements in connective
tissue disease patients at risk for interstitial

lung disease: correlations with pulmonary
function tests and high-resolution computed
tomography

Jorge Alvarez Troncoso' ®, Oscar Porto Fuentes?, Marfa Fernandez Velilla®, Luis Gémez Carrera®,
Clara Soto Abanades', Elena Martinez Robles', Raquel Sorriguieta Torre' ® and Juan José Rios Blanco'

Abstract

Background Interstitial lung diseases associated with connective tissue diseases (CTD-ILD) necessitate reliable
biomarkers for effective management. This study assesses the utility of serial Krebs von den Lungen-6 (KL-6) measure-
ments in predicting disease activity and progression in CTD-ILD patients.

Methods In a prospective cohort study at a tertiary care center, 50 patients with CTD at risk of or diagnosed with ILD
were enrolled. KL-6 levels and pulmonary function tests (PFTs) were measured at baseline, 6, and 12 months, along-
side high-resolution computed tomography (HRCT).

Results Initial KL-6 levels were inversely correlated with PFTs, with mean values starting at 504.96 U/mL (SD +508.46),
escalating to 739.42 U/mL (SD+612.75) at 6 months, and peaking at 1150.27 U/mL (SD+1106.70) by 12 months,
reflecting disease progression. Higher KL-6 levels were consistently linked with declines in Forced Vital Capacity (FVC)
(p=0.019) and Diffusing Capacity for Carbon Monoxide (DLCO) (p < 0.001). Radiologically, increased KL-6 correlated
with subpleural thickening (p=0.003), septal thickening (p=0.036), ground-glass opacities (p=0.018), and other signs
of advanced ILD. Sensitivity and specificity of KL-6 for detecting ILD were 86.7% and 71.4%, respectively, at a > 400 U/
mL threshold, improving at higher thresholds. Over the study period, patients with elevated KL-6 levels demonstrated
more pronounced radiological and functional deterioration.

Conclusion Serial KL-6 measurements effectively reflect disease activity and progression in CTD-ILD, with strong
correlations to functional and radiological outcomes. These findings support the use of KL-6 as a valuable biomarker
in the routine clinical management of these complex disorders. Our study demonstrates the significant predictive
value of KL-6 for both the diagnosis and monitoring of CTD-ILD, suggesting its integration into clinical practice can
enhance patient care and treatment strategies.
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Introduction
Interstitial lung diseases (ILDs) are a heterogeneous
group of pulmonary disorders characterized by progres-
sive fibrosis and inflammation of the lung parenchyma.
This group encompasses a broad spectrum of etiologies,
ranging from environmental exposures to systemic dis-
eases [1-3]. Connective tissue disease-associated inter-
stitial lung diseases (CTD-ILDs) represent a notable
subset of these conditions, where pulmonary manifesta-
tions are intricately linked with systemic autoimmune
diseases such as systemic sclerosis, rheumatoid arthri-
tis, and mixed connective tissue disease [4, 5]. In these
patients, the lung involvement often serves as a signifi-
cant determinant of morbidity and mortality. The clinical
course of CTD-ILD is highly variable, influenced by the
specific CTD involved, the extent of lung damage, and
the responsiveness to therapy [5-7]. Recent studies have
highlighted the variability in disease progression and
patient-reported outcomes in fibrotic ILDs, including
CTD-ILDs, emphasizing the need for effective biomark-
ers to guide treatment and predict outcomes [8, 9].
Traditional diagnostic and monitoring techniques,
including clinical assessment, pulmonary function tests
(PFTs), and high-resolution computed tomography
(HRCT), often fall short in precisely delineating disease
activity and predicting outcomes due to the complex
nature of CTD-ILD [5, 7, 10]. Moreover, the integration
of innovative diagnostic tools such as the International
Classification of Functioning, Disability, and Health (ICF)
has been suggested to enhance clinical assessments in
ILD patients [8]. Amid these challenges, Krebs von den
Lungen-6 (KL-6), a mucin-like high-molecular-weight
glycoprotein predominantly expressed by type II alveolar
cells and bronchiolar epithelial cells, has gained promi-
nence as a potential biomarker in the management of
ILDs [10-12]. Elevated serum levels of KL-6 are indica-
tive of increased epithelial cell turnover and damage,
features that are prominent in the pathogenesis of ILDs.
Studies have consistently shown that high levels of KL-6
are associated with disease activity in various forms of
ILD, including idiopathic pulmonary fibrosis and CTD-
ILD, suggesting its role in both diagnosis and disease
monitoring [11, 13]. Furthermore, KL-6 has been linked
to the progression of fibrotic changes in ILDs, adding a
layer of complexity to patient management and highlight-
ing its potential as a marker for therapeutic response [8].
However, despite the growing body of literature sup-
porting the utility of KL-6, significant gaps remain in our
understanding. The dynamic changes of KL-6 over the

course of the disease, its correlation with morphological
changes on HRCT, and its relationship with pulmonary
function decline are not fully elucidated [11, 14]. Fur-
thermore, while KL-6 appears to correlate with disease
severity and progression, its utility in predicting thera-
peutic responses and long-term patient outcomes has not
been robustly explored. Questions also persist regarding
the optimal thresholds for KL-6 levels in differentiating
disease states and the impact of underlying autoimmune
conditions on its levels [15-17].

This study aims to evaluate the utility of serial KL-6
measurements in patients with CTD-ILD, investigat-
ing how changes in KL-6 levels correlate with altera-
tions in pulmonary function tests, HRCT findings, and
overall clinical progression. By integrating longitudinal
clinical data, this research seeks to validate and poten-
tially expand the prognostic and diagnostic capabilities
of KL-6, with the ultimate goal of enhancing the clini-
cal management of patients with CTD-ILD. The find-
ings from this study could also provide insights into the
broader implications of using biomarkers like KL-6 in
routine clinical practice, paving the way for more person-
alized and effective therapeutic strategies in managing
these complex disorders [8].

Methods

Study design and setting

This prospective cohort study was conducted at the Sys-
temic Autoimmune Diseases Unit within the Internal
Medicine Department of a tertiary care center. The study
period extended from March 2023 to March 2024. The
study aimed to evaluate the diagnostic performance of
KL-6 in detecting ILD in patients with CTD and its cor-
relation with PFTs and HRCT findings. This study was
approved by the Ethics Commission of the Hospital Uni-
versitario La Paz (PI-5929) and complied with the Decla-
ration of Helsinki.

Participants

Fifty consecutive patients with CTD at risk of develop-
ing ILD, with or without established ILD, were enrolled
from the Systemic Autoimmune Diseases Unit within the
Internal Medicine Department of a tertiary care center.
Inclusion criteria required patients to fulfill recent clas-
sificatory criteria for a confirmed diagnosis of CTD based
on clinical and serological parameters. All participants
had KL-6 levels PFTs, and high-resolution computed
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tomography (HRCT) performed within the last year. The
presence or absence of ILD was defined by radiological
criteria on HRCT. Exclusion criteria included a history
of lung transplantation, active malignancy, pregnancy, or
being under the age of 18.

Data collection

Baseline demographic information, medical back-
ground, and immune system data were documented.
The levels of KL-6 in the blood serum were assessed
when patients first visited, after six months for 19
patients, and after twelve months for 11 patients. Pul-
monary function tests were carried out at baseline
and during follow-up (among 6 to 12 months) for all
patients. Additionally, HRCT testing was conducted on
all patients in the previous year.

KL-6 Measurement
KL-6 levels were measured through a standardized
enzyme-linked immunosorbent assay using monoclonal
antibodies that are specific to the KL-6 antigen. This assay
is specifically designed to detect elevated levels of KL-6,
a mucin-like glycoprotein found in the serum of patients
with ILDs, with high specificity and sensitivity[14, 18, 19].
Blood samples were collected from all participants
at their initial visit, and at 6 and 12 months for follow-
up assessments. The concentration of KL-6 is reported
in units per milliliter (U/mL), with typical diagnostic
thresholds established based on normative data and prior
research in ILD populations.

Pulmonary function tests and HRCT

PFTs included measurements of Forced Vital Capacity
(FVC), Forced Expiratory Volume in One Second (FEV1),
Diffusing Capacity for Carbon Monoxide (DLCO) and
Total Lung Capacity (TLC). In our study, HRCT was
employed as the gold standard for diagnosing CTD-ILD.
HRCT scans were performed at baseline and analyzed by
experienced thoracic radiologists who were blinded to
clinical and serological data.

Statistical analysis

Descriptive statistics summarized the demographic
and clinical characteristics of the participants. The rela-
tionship between KL-6 levels, PFT results, and HRCT
findings was analyzed using Pearson’s correlation for
continuous variables and Spearman’s rank correlation for
ordinal or non-normally distributed variables. Multivari-
able logistic regression analyses were performed to adjust
for confounders such as age and sex, and to examine the
predictive value of KL-6 for ILD diagnosis. Repeated
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measures analyses were used to assess changes over time
in KL-6 levels and their relationship with PFTs. Statistical
significance was set at a p-value of less than 0.05. Data
analysis was conducted using Wizard Pro 2 software, ver-
sion 2.0.16 (267). Figures were created with BioRender
Poster Builder.

Results

Demographics and clinical characteristics

The study involved 50 patients diagnosed with CTD-ILD,
with a majority being female (72%). The average age was
60.56 years (SD + 14.99). Idiopathic inflammatory myopa-
thies (IIM) were the most common CTD, affecting 46% of
the patients (Table 1). In terms of immunological mark-
ers, myositis specific antibodies (MSA) tested positive in
48% of patients and Ro52 antibody in 28%.

KL-6 Serum levels

KL-6 serum levels varied across three time points: ini-
tial (KL6-1) levels were 504.96 U/mL (SD +508.46),
at 6 months (KL6-2) they increased to 739.42 U/mL
(SD+612.75), and by 12 months (KL6-3), they further
escalated to 1150.27 U/mL (SD + 1106.70) (Table 2).

Pulmonary Function Tests (PFTs)
Baseline pulmonary function tests (PFT-1) yielded the fol-
lowing measurements (mean %+ SD): FVC at 83.55% + 19.25
of predicted, FEV1 at 82.16%+18.19, FEV1/FVC ratio
at 97.26%+10.48, DLCO at 76.56%+18.84, and TLC at
80.81% +19.39.

Subsequent PFTs demonstrated overall stability (p >0.005)
across the entire cohort: FVC was 86.08% +19.88, FEV1 at

Table 1 Demographics and clinical characteristics

Demographics

Female sex (%) 72.00%
Age (mean+SD) 60.56+14.99
Diseases (%)
Idiopathic inflammatory myopathies 46.00%
Sarcoidosis 16.00%
Systemic sclerosis 10.00%
Interstitial Pneumonia with Autoimmune Features 6.00%
Sjogren syndrome 4.00%
ANCA vasculitis 2.00%
Systemic Lupus Erythematosus 2.00%
Miscellaneous 14.00%
Autoantibodies (%)
Myositis specific antibodies (MSA) 46.00%
Ro52 28.00%
Systemic sclerosis antibodies (Scl70, centromere) 10.00%
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Table 2 KL6, PFTs and HRCTs
KL6 values (mean +SD)
KL6-1 (baseline) 504.96 +508.46
KL6-2 (follow-up) 73942+612.75
KL6-3 (follow-up) 1150.27+1106.70
PFTs at baseline (mean %+ SD)
FVC-1 83.55+£19.25
FEV1-1 82.16+18.19
FEV1/FVC-1 97.26+1048
DLCO-1 76.56+18.84
TLCA1 80.81+19.39
PFTs at follow-up (mean %+ SD)
FVC-2 86.08+19.88
FEV1-2 84.69+19.08
FEV1/FVC-2 96.44+12.01
DLCO-2 77.62+2261
TLC-2 82.78+19.18
Interstitial lung disease (ILD) by HRCT (%) 30.00%
Radiological Findings at HRCT (%)
Micronodules 50.00
Bronchiectasis 39.58
Granulomas 3333
Ground glass opacity 27.08
Subpleural thickening 27.08
Septal thickening 27.08
Air trapping 20.83
Atelectasis 16.67
Thoracic lymphadenopathy 14.58
Fibroscarring tracts 14.58
Pericardial effusion 833
Esophageal dilatation 417
Pleural effusion 0.00

84.69%+19.08, FEV1/FVC ratio at 96.44%+12.01, DLCO
at 77.62%+22.61, and TLC at 82.78%+19.18. Conversely,
follow-up PFTs in the subgroup of patients with a second
measurement of KL6 (KL6-2) indicated a numerical decline:
FVC at 78.83%+22.25, FEV1 at 81.33%+20.53, FEV1/FVC
ratio at 98.72%+ 13.97, DLCO at 68.77%+22.18, and TLC at
77.31% +20.95.

Radiological findings

HRCT scans were performed on all 50 patients. From
these scans, 15 patients, representing 30% of the cohort,
were diagnosed with CTD-ILD. Additionally, radiological
findings showed that 50% of patients had micronodules,
33.33% had granulomas, and 39.58% exhibited bronchiec-
tasis (Table 1). Subpleural thickening and septal thickening
were each identified in 27.08% of the cases. Notably, there
were no instances of pleural effusion, but pericardial effu-
sion was present in 8.33% of the patients. Other findings
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included esophageal dilation in 4.17% of patients and air
trapping observed in 20.83%. ILD patterns were classified
as NSIP (40%), UIP (26.67%), OP (13.33%), LIP (6.67%),
and mixed patterns (13.33%). Inflammatory findings were
present in 66.67% of CTD-ILD patients, while 33.33% had
fibrotic changes. ILD severity, defined as greater than 20%
involvement on HRCT, was observed in 26.67% of patients.

Linear regression findings

KL6 levels demonstrated significant increases at each
subsequent measurement, with the initial KL6 (KL6-1)
averaging 504.96 (+508.46) U/mL, increasing to 739.42
(£612.75) U/mL by the second measurement (KL6-2), and
reaching 1150.27 (£1106.70) U/mL by the third (KL6-3),
with all changes statistically significant (p <0.001).

Baseline KL6 levels negatively correlated with initial
pulmonary function measures: FVC (p=0.019), FEV1
(p=0.049), DLCO (p<0.001), and KCO (p=0.023). These
negative correlations persisted into follow-up measure-
ments, indicating a consistent relationship between ris-
ing KL6 levels and declining pulmonary function over
time (Fig. 1).

Additionally, KL6 levels at baseline positively correlated
with subpleural thickening (p=0.003), septal thickening
(p=0.036), and esophageal dilation (p=0.016). KL6-2
showed positive correlations with further radiologi-
cal findings, including subpleural thickening (p=0.023),
septal thickening (p=0.009), ground-glass opacities
(p=0.018), bronchiectasis (p=0.035), and esophageal
dilation (p=0.029). Similarly, KL6-3 correlated positively
with subpleural thickening (p<0.001), septal thickening
(p=0.028), ground-glass opacities (p=0.028), and esoph-
ageal dilation (p =0.024).

Fibrotic changes on HRCT correlated with higher KL6-1
levels (p<0.001) and KL6-2 levels (p=0.009), and lower
DLCO-1 (p=0.023) and DLCO-2 (p=0.006) values.

Analysis of the relationship between PFTs such as FVC,
FEV1, DLCO and TLC and the diagnosis of ILD showed no
significant correlations at baseline, with FVC-1 (p=0.657),
FEV1-1 (p=0.492), DLCO-1 (p=0.197), and TLC-1
(p=0.555) not linked to the presence of ILD. Similarly,
in the follow-up measurements, FVC-2 (p=0.340) and
FEV1-2 (p=0.576) showed no correlations with ILD. How-
ever, negative correlations were observed at follow-up for
DLCO-2 (p=0.006) and TLC-2 (p=0.016), suggesting that
these follow-up PFTs may have predictive value for ILD.

Sequential KL-6 measurements demonstrate a marked
distinction between patients with and without ILD. Ini-
tially, the mean KL-6 level in patients without ILD was
considerably lower than that in ILD patients. This differ-
ence was amplified at both the six-month and one-year
marks, with ILD patients showing progressive increases
in KL-6 levels (Fig. 2).
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Fig. 2 Evolution of KL6 at follow-up, cut-offs and correlation with ILD

KL6 levels at baseline were higher in the NSIP pat-
tern than in the UIP pattern (1330.17 vs 709.25 U/mL;
p=0.004). However, KL6 levels at follow-up tended to
decrease in the NSIP pattern (-321 U/mL) and increase
in the UIP pattern (+348.67 U/mL).

Area under the curve analysis

The initial KL-6 had an AUC of 0.859, indicating a
moderate predictive value for ILD diagnosis. At the fol-
low-up, the AUC for KL6 increased to 0.978, showing

C. Follow-up KL6 (12 months)

a high predictive value for ILD. However, the com-
bined AUC for FVC and DLCO at the initial visit was
only 0.676 based on observed correlations, suggesting
a lower predictive value compared to KL6 alone. Addi-
tionally, the AUC for FVC and DLCO at follow-up was
0.796, also indicating moderate predictive value. When
combined with DLCO at baseline, there was a marginal
improvement in the AUC for KL6 to 0.865 which signi-
fies a slight enhancement in its predictive value for ILD
diagnosis (Fig. 3).
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Fig. 3 Area Under the Curve for ILD diagnosis

A KL6 level at baseline of >400 UI/ml showed a sensi-
tivity of 86.7%, a specificity of 71.4% and positive predic-
tive value (PPV) of 56.5%, whereas a KL6 level of >500
Ul/ml exhibited a sensitivity of 73.3%, a specificity of
85.7% and a PPV of 68.8%. For the threshold of KL6 > 600
UI/ml, the sensitivity was found to be 60.0%, the specific-
ity of 91.4% and the PPV 75.0%.

Discussion

KL6 Utility in CTD-ILD

The role of KL-6, a mucin-like high-molecular-weight
glycoprotein, has been increasingly recognized in
the management of ILD, particularly those associ-
ated with CTD (8, 11, 14, 20]. Our study underscores
the potential of serial KL-6 measurements as a valu-
able biomarker in both diagnosing and monitoring the
progression of CTD-ILDs. Elevated KL-6 levels were
consistently associated with worsening pulmonary
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function, affirming its utility in reflecting ongoing epi-
thelial damage and disease activity. Furthermore, the
integration of biomarkers like KL-6 into the manage-
ment of CTD-ILD represents a critical stride towards
precision medicine in pulmonary care. As noted in
recent literature, ILDs associated with CTD can pre-
sent diverse responses to conventional treatments,
necessitating more personalized therapeutic strategies
[4, 7, 8]. This personalized approach not only has the
potential to improve efficacy and reduce treatment-
related toxicities but also underscores the importance
of biomarker-driven decision-making in chronic dis-
eases. In light of these considerations, this study’s
findings could significantly shift the paradigm in the
diagnosis, monitoring, and management of CTD-ILD,
providing a foundation for future research into other
novel biomarkers and their integration into clinical
protocols.
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KL6 correlation with PFTs and HRCT

Our findings show that initial KL-6 levels negatively cor-
relate with pulmonary function measures such as FVC
and DLCO, aligning with previous studies that suggest
a relationship between higher KL-6 levels and reduced
lung function [14, 21]. Initial PFTs showed suboptimal
correlation, while subsequent PFTs were found to have a
stronger association with the presence of ILD. This indi-
cates that KL-6 could provide supplementary diagnos-
tic insight not captured by PFTs, especially in the early
stages of the disease when functional impairment is
less apparent. The substantial increase in AUC for KL6
from 0.859 at the initial visit to 0.978 at follow-up dem-
onstrates its reliability in predicting ILD, indicating the
potential of KL6 as a powerful tool for early detection
and monitoring of ILD progression. It is evident that KL6
outperforms the combined AUC for FVC and DLCO,
particularly at the initial visit where the combined AUC
is relatively low at 0.676. The sensitivity and specificity of
different threshold levels of KL6 further support its util-
ity as a diagnostic biomarker for ILD. The high sensitivity
at the 400 UI/ml threshold indicates that KL6 can effec-
tively identify a majority of ILD cases with a relatively
low false positive rate. As the threshold increases, so does
specificity, reducing false positives but affecting sensitiv-
ity. These findings are consistent with prior studies that
demonstrated the prognostic value of KL-6 in ILD [11,
13]. In summary, these findings collectively highlight the
superior predictive value of KL6 in diagnosing ILD com-
pared to traditional PFTs and support including serial
KL6 measurements as part of CTD-ILD’s diagnostic
and monitoring algorithm, potentially leading to earlier
interventions and improved disease management strate-
gies. In our cohort, baseline KL-6 showed positive cor-
relations with specific HRCT findings such as subpleural
and septal thickening, along with esophageal dilation.
Follow-up KL6 also correlated with subpleural and septal
thickening, ground-glass opacities, bronchiectasis, and
esophageal dilation. These correlations improve our com-
prehension of the biomarker’s role in identifying subtle
radiographic changes that are typical of early interstitial
involvement before significant functional impairment
becomes evident [17, 20].

Prognostic implications

The progressive increase in KL-6 levels over time, along
with worsening pulmonary function tests and HRCT
findings, supports its prognostic relevance. KL-6’s abil-
ity to predict disease progression and potentially forecast
exacerbations could be crucial for tailoring therapeutic
strategies to individual patient needs, allowing for earlier
and possibly more effective interventions. Furthermore,
the study findings might help guide the development of
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therapeutic benchmarks. Changes in KL-6 levels could
inform treatment adjustments, similar to biomarkers
used in other systemic diseases. This approach could lead
to more dynamic and responsive treatment strategies in
CTD-ILD, optimizing patient outcomes based on bio-
marker trajectories [14, 15].

Integration into clinical practice

Despite the promising implications of our findings, the
integration of KL-6 into routine clinical practice requires
careful consideration. The variability in KL-6 response
among different CTD-ILD subtypes and its interactions
with other clinical parameters suggest that it should not
be used in isolation. A combined approach, utilizing
KL-6 alongside PFTs, HRCT, and clinical assessment, is
advocated to enhance diagnostic accuracy and disease
monitoring.

Limitations

The limitations of our study include a small sample size
and its unicentric design, which may restrict the gener-
alizability of the results. Additionally, while PFTs were
consistently performed for all participants at follow-up,
serial KL-6 measurements were obtained only in a sub-
set, limiting our ability to fully evaluate the biomarker’s
prognostic value across the entire cohort.

Future research directions

Future studies should aim to refine the predictive accu-
racy of KL-6 by establishing more definitive thresholds
that are sensitive and specific to the various pheno-
types of CTD-ILD. Longitudinal studies involving larger
cohorts would help validate our findings and possibly
uncover additional biomarkers that can be integrated
into a multimodal diagnostic and monitoring strategy.
Such research could pave the way for precision medicine
in ILD treatment, where biomarkers guide clinical deci-
sions, improving both the efficacy and safety of therapies
5, 22].

Conclusion

In summary, the findings of this study underscore the
critical significance of KL-6 as a biomarker for com-
prehending and addressing CTD-ILD. Through its
ability to offer crucial information on disease activ-
ity, advancement, and reaction to interventions, KL-6
stands out as a valuable tool in fine-tuning approaches
to these intricate conditions. Its integration into clinical
practice has the potential to greatly elevate patient care
standards and overall outcomes in managing CTD-ILD.
Moreover, with more research and refinement, KL-6
shows promise as a key part of personalized medi-
cine strategies to improve treatment effectiveness for
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individuals with CTD-ILD. By using KL-6 assessments
along with other diagnostic measures, healthcare pro-
viders can better customize their treatment approaches
for improved long-term outcomes in patients facing
these challenging conditions.

The novelty of this study lies in the longitudinal analysis
of serial KL-6 measurements, revealing their strong cor-
relations with both pulmonary function tests and HRCT
findings over time. This highlights KL-6 not only as a
diagnostic tool but also as a dynamic marker for moni-
toring disease progression and therapeutic response. The
study provides compelling evidence supporting the inte-
gration of KL-6 into routine clinical practice for a more
personalized and precise management of CTD-ILD. The
possible clinical implications include earlier detection of
disease progression, better monitoring of treatment effi-
cacy, and potentially improved patient outcomes through
more tailored therapeutic interventions.

Abbreviations
CTD Connective Tissue Disease

CTD-ILD  Connective Tissue Disease-Associated Interstitial Lung Disease
DLCO Diffusing Capacity for Carbon Monoxide
FEV1 Forced Expiratory Volume in One Second
FvC Forced Vital Capacity

HRCT High-Resolution Computed Tomography
[IM Idiopathic Inflammatory Myopathies

ILD Interstitial Lung Disease

KL-6 Krebs von den Lungen-6

LIP Lymphoid Interstitial Pneumonia

MSA Myositis Specific Antibodies

NSIP Non-Specific Interstitial Pneumonia

OP Organizing Pneumonia

PFTs Pulmonary Function Tests

SD Standard Deviation

ulp Usual Interstitial Pneumonia
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