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Abstract

Context—Patients with idiopathic interstitial pneumonia may display evidence of autoimmunity, 

without meeting criteria for a defined connective tissue disease. A recent European Respiratory 

Society/American Thoracic Society statement proposed research criteria for interstitial pneumonia 

with autoimmune features (IPAF), which includes findings from the clinical, serologic, and 

morphologic domains.

Objectives—To investigate the importance of histopathologic criteria within the morphologic 

domain and to report our methodology for identifying these features.

Design—Patients with idiopathic interstitial pneumonia at the University of Chicago, who 

underwent surgical lung biopsy or lung transplantation were assessed for IPAF histopathologic 

features, using the initial pathology interpretation in the electronic records. A focused rereview of 

available slides by a pulmonary pathologist was then performed for patients who failed to meet 

IPAF criteria on initial pathology assessment.

Results—Of 422 patients with idiopathic interstitial pneumonia, 176 (41.7%) underwent surgical 

lung biopsy or lung transplant. Forty-six of those 176 patients (26.1%) met IPAF criteria by initial 

pathology interpretation and a positive clinical or serologic feature. Of the remaining 130 patients, 

73 (56.2%) met either the clinical or serologic domains without meeting the morphologic domain, 

whereas 36 (27.7%) had slides available for pathology rereview. This rereview demonstrated 

nonspecific interstitial pneumonia in 8 of 36 patients (22.2%) and lymphoplasmacytic infiltrates in 

6 of 36 patients (16.7%), resulting in an additional 7 of 36 patients (19.4%) with idiopathic 

interstitial pneumonia that met the IPAF criteria. In IPAF, pulmonary vasculopathy was the most 

prevalent finding (45 of 84; 53.6%) and predicted increased mortality (hazard ratio, 2.5; P = .04).
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Conclusions—Using a methodological approach to identifying IPAF pathology, we demonstrate 

a significant increase in the number of patients meeting IPAF criteria because of focused 

pathologic review and highlight the prognostic value of the IPAF pathologic findings.

Interstitial lung diseases (ILDs) often occur as a complication of connective tissue disease 

(CTD). It has been recognized that patients with ILD may demonstrate clinical or serologic 

features suggestive of an underlying autoimmune process but not fulfill diagnostic criteria 

for a defined CTD. The histopathologic features of an idiopathic, non-specific interstitial 

pneumonia (NSIP) pattern observed on surgical lung biopsy (SLB) have also been thought to 

be the pulmonary manifestation of this process.1,2 Demonstration of an NSIP pattern or a 

usual interstitial pneumonia (UIP) pattern has been shown to be of prognostic value in 

patients with idiopathic interstitial pneumonias (IIPs).3 In addition to these diverse histologic 

patterns, the association of IIP with the presence of clinical and serologic features suggestive 

of CTD, has led to nonuniform terminology in describing these patients: lung-dominant 

CTD, autoimmune-featured ILD, and undifferentiated CTD-associated ILD.4–6

Recently, the lack of consensus on the appropriate terminology and criteria for identifying 

this subset of patients resulted in the formation of an international, multidisciplinary 

European Respiratory Society (ERS, Lausanne, Switzerland)/American Thoracic Society 

(ATS, Washington, DC) task force that proposed new criteria for classifying these patients as 

having an interstitial pneumonia with autoimmune features (IPAF).5,7,8 Presently, the IPAF 

designation is implemented for research purposes only, and has yet to be regarded as a 

routine clinical diagnosis. The ERS/ATS task force recommends that individuals with IIP 

and features suggestive of CTD, who do not meet the diagnostic criteria for any defined 

CTD, should have their disease categorized into the IPAF research designation when those 

criteria are met.8 Those new criteria are built around 3 domains based on the presence of 

clinical, serologic, and morphologic features (Table 1).

The clinical domain includes specific, extrathoracic, clinical features, such as Raynaud 

phenomenon, palmar telangiectasia, distal digital tip ulceration, digital fissuring (“mechanic 

hands”), and a rash on the extensor surfaces of the digits (Gottron sign), which may indicate 

an underlying autoimmune process. The serologic domain includes the presence of specific, 

circulating autoantibodies that frequently characterize CTDs, such as positive antinuclear 

antibody result with a nucleolar- or centromere-staining pattern, an antinuclear antibody titer 

of 1:320 or greater, a high-titer rheumatoid factor, and several other circulating 

autoantibodies. The morphologic domain comprises features from 3 categories: (1) high-

resolution computed tomography imaging patterns commonly found in patients with CTD-

ILD, such as those with NSIP, organizing pneumonia, NSIP with organizing pneumonia, and 

lymphoid interstitial pneumonia; (2) histopathologic findings in an SLB that are highly 

associated with the presence of CTD, such as an NSIP pattern, organizing pneumonia 

pattern, lymphoid interstitial pneumonia pattern, the presence of interstitial lymphoid 

aggregates with germinal centers, and diffuse lymphoplasmacytic infiltration with or without 

lymphoid follicles; and (3) multicompartment involvement, which includes additional 

features evident on diagnostic imaging, histopathology, cardiac catheterization, or 

pulmonary function testing. These features of multicompartment involvement, which often 

signal the presence of an underlying, systemic, autoimmune process, include unexplained 
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intrinsic airways disease (including airflow obstruction, bronchiolitis, or bronchiectasis), 

unexplained pulmonary vasculopathy (such as precapillary pulmonary hypertension), and 

unexplained pleural or pericardial effusion or thickening resulting from inflammation of the 

serosal surfaces. Patients with IIP who demonstrate features of autoimmunity but who fail to 

meet diagnostic criteria for an established CTD can be categorized into the IPAF research 

designation based on the presence of at least one finding from at least 2 of the 3 required 

IPAF domains.

In this study, we identified patients with IIP who had an SLB or lung transplant (LTx) and 

applied the IPAF diagnostic criteria to those patients. This article outlines a methodology for 

identification of the IPAF histopathologic criteria and presents characteristic images of IPAF 

histopathologic features. We determined whether the application of the histopathologic 

criteria, including multicompartment involvement, influences the prevalence and prognosis 

of IPAF among those with IIP.

MATERIALS AND METHODS

Study Population

This study was conducted as part of a larger, recently published9 investigation at the 

University of Chicago (Chicago, Illinois) that was aimed at characterizing outcomes in 

patients with IPAF. We identified patients enrolled in our ILD registry (institutional review 

board protocol 14163-A), who had been followed from 2006 to 2015 (Figure 1). Patients 

meeting the ATS/ERS criteria for idiopathic pulmonary fibrosis (IPF), biopsy-proven 

idiopathic NSIP, and biopsy-proven cryptogenic organizing pneumonia, or previously 

proposed, narrow undifferentiated connective tissue disease criteria were evaluated,1,10,11 

and all patients meeting these criteria with lung tissue available were included in this study. 

A retrospective review of the electronic medical record for extraction of pertinent data was 

performed. We identified the historical presence of histopathologic features within the IPAF 

criteria, as documented below, and patients were designated as having IPAF if they fulfilled 

the ERS/ATS classification criteria for IPAF.8

Histopathologic Review for IPAF Morphologic Criteria

For this study, we classified major histologic patterns according to the 2013 ATS/ERS 

multidisciplinary classification of IIPs.11 We retroactively applied the IPAF criteria in a 

systematic fashion to the initial electronic medical record report of tissue specimens in our 

IIP cohort. These tissue specimens had been initially reviewed as part of the usual, 

multidisciplinary care for patients with IIP (Figure 1). All tissue specimens were from a 

cohort containing diverse ILDs, including IPF, undifferentiated connective tissue disease, 

idiopathic NSIP, cryptogenic organizing pneumonia, and unclassifiable IIP. A hierarchical 

algorithm that included histopathologic features within the IPAF criteria was strictly 

followed and applied to each pathology report to determine whether it satisfied the IPAF 

histopathologic classification criteria (Table 1) (Figure 2). All available specimens that failed 

to meet IPAF criteria using the initial pathology assessment underwent a focused rereview.
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Qualitative Assessment for NSIP Pattern

The NSIP pattern on tissue specimens consisted of widened alveolar septae with interstitial 

inflammatory infiltrates, which were identified at low-power field throughout large 

areas.11,12 These infiltrates were characterized as cellular NSIP; dense, fibrosing NSIP; or 

both (mixed NSIP).11,12

Qualitative Assessment for Organizing Pneumonia Pattern

A pathologic pattern of organizing pneumonia was identified when biopsy specimens 

showed widespread foci of organizing pneumonia in the presence of preserved, background 

lung architecture.11,13,14 These specimens were characterized by a patchy distribution of 

intraluminal, organizing fibrosis in the distal airspaces; mild, interstitial chronic 

inflammation; and preserved lung architecture. These tissue specimens lacked prominent 

infiltration with eosinophils or neutrophils, granulomas, airspace fibrin deposition, or apical 

fibrosis.11

Qualitative Assessment for NSIP With an Organizing Pneumonia Overlap Pattern

An NSIP with an organizing pneumonia overlap, as indicated in the IPAF criteria,8 was 

identified on tissue specimens by widespread organizing pneumonia foci with preserved 

background lung architecture and a concurrent demonstration of diffuse interstitial 

inflammatory infiltrates or dense fibrosis in regions that were spatially distinct from the 

organizing pneumonia foci.11,12,14,15

Quantitative Assessment for Interstitial Lymphoid Aggregates and Germinal Centers

Tissue specimens were evaluated for the presence of interstitial lymphoid aggregates and 

germinal centers.2 Because the number of germinal centers is not specified in the IPAF 

criteria, on rereview, we designated germinal centers as being present if at least 3 germinal 

centers were observed in any one low-power field.

Quantitative Assessment for Lymphoplasmacytic Infiltrates

The presence of lymphoplasmacytic infiltration within the pulmonary interstitium was 

assessed. Because a variable number of infiltrating plasma cells may accompany lymphoid 

follicles,16 on rereview, we designated the presence of diffuse lymphoplasmacytic infiltrates 

by lymphocytes and 40 or more plasma cells in a high-power field. Diffuse 

lymphoplasmacytic infiltrates meeting that threshold were counted as present, with or 

without lymphoid follicles.8

Qualitative Assessment for Multicompartment Involvement

We assessed tissue specimens for other concurrent manifestations of autoimmunity outside 

the pulmonary interstitium but within the thoracic compartment, termed multicompartment 
involvement (Table 1).8 These IPAF features of multicompartment involvement included 

unexplained intrinsic airway disease, unexplained pulmonary vasculopathy, and unexplained 

pleural or pericardial effusion or thickening.8 Intrinsic airway disease was categorized as 

present if histopathologic obliterative bronchiolitis was noted on tissue specimens. 

Pulmonary vasculopathy was categorized as present when histopathologic arterial changes 
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consistent with precapillary pulmonary hypertension were noted on tissue specimens. The 

histopathologic criteria used to determine pulmonary vasculopathy were the presence of 

intimal fibrosis, medial hypertrophy, and muscular hyperplasia on tissue specimens. When 

the presence of intrinsic airway disease, unexplained pulmonary vasculopathy, or 

unexplained pleural or pericardial effusion or thickening was noted, the tissue specimen was 

classified as meeting criteria for the IPAF morphologic domain.

Qualitative Assessment for UIP Pattern

Where applicable, features consistent with pathologic fibrosis were identified, and if 

consistent with UIP, the tissue was categorized as a typical UIP pattern.2,11 Tissue specimens 

with a UIP pattern demonstrated the presence of patchy parenchymal involvement with 

evidence of temporal and spatial heterogeneity. Coexistence of NSIP and UIP was not 

consistently reported in the diagnostic line of the initial tissue specimen reports.

Focused Rereviews of IIP Tissue Specimens

Focused rereviews were performed for all available specimens that failed to meet IPAF 

criteria using the initial pathology assessment. Specimens were obtained from both wedge 

biopsies and explanted lungs. The number of slides per specimen varied (≥2). Thus, to 

standardize analysis across all patients whose specimens were rereviewed (n = 36), all 

available slides for those with SLB/LTx were rereviewed (n = 311) and examined 

microscopically by the same thoracic pathologist with expertise in ILD (A.N.H.) in a 

blinded fashion for applying IPAF criteria. Histopathologic patterns were classified 

according to the ATS/ERS 2013 guidelines. All features consistent with IPAF were 

identified and described when present (Figure 3). After rereview, the number of patients who 

met IPAF based on histopathology was determined.

Statistical Methods

Continuous variables were reported as means (standard deviation). and comparisons were 

made using a 2-tailed Student t test. Categorical variables were reported as counts and 

percentages; comparisons were made using χ2 or the Fisher exact test, as appropriate. 

McNemar test was used to compare the proportions of SLB features meeting IPAF 

histopathologic criteria before and after the rereview process. A P < .05 was considered 

statistically significance. Associations between survival and individual histopathologic 

features were assessed using the log-rank test. The significance of any prognostic factors 

was further investigated using univariate and multivariable Cox proportional hazards 

regression. Multivariable adjustment was performed using variables previously linked to 

survival in ILD, such as components of the gender–age–physiology ILD score17 and the 

presence of IPAF clinical domain findings.9 The Kaplan-Meier survival estimator was used 

to plot survival curves. In patients unable to perform the diffusing capacity of the lung for 

carbon monoxide maneuver, imputation of the lowest quartile mean (27.3%) was used, as 

previously described.9 Survival time was defined as time from diagnostic test (SLB/LTx or 

high-resolution computed tomography) to death, transplant, loss to follow-up, or the end of 

study period. Survival time was censored on December 31, 2015, or at the time a patient 

underwent LTx or was lost to follow-up. All statistical analyses were performed using Stata 

(StataCorp 2015; release 14, StataCorp, College Station, Texas).
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RESULTS

Of the 1045 patients with ILD, 422 (40.4%) had IIP. Of those 422 patients, 176 (41.7%) with 

IIP had histopathologic reports available for inclusion in this study. Before publication of the 

IPAF criteria, those 176 patients carried the following diagnoses: IPF (n = 109; 61.9%), 

undifferentiated connective tissue disease (n = 47; 26.7%), unclassifiable IIP (n = 12; 6.8%), 

cryptogenic organizing pneumonia (n = 5; 2.8%), and idiopathic NSIP (n = 3; 1.7%) (Figure 

1). Eighty-four patients had features from at least 2 of the 3 required IPAF domains and, 

thus, satisfied IPAF criteria. Forty-six of those 84 patients (54.8%) met IPAF pathologic 

criteria.

Histopathologic Characteristics

Although patients classified as IPAF had tissue specimens demonstrating NSIP, organizing 

pneumonia, interstitial lymphoid aggregates with germinal centers, or diffuse 

lymphoplasmacytic infiltrates, those features were also present in patients who did not have 

IPAF. A lymphoid interstitial pneumonia pattern was not seen in either subgroup.

Assessment of specimens for features of multicompartment involvement demonstrated the 

presence of unexplained intrinsic airway disease (3 of 84; 3.6%) and unexplained pleural or 

pericardial effusion/thickening (4 of 84; 4.8%), only in those patients classified as IPAF 

(Table 2).

Of the 176 patients in this cohort, pulmonary vasculopathy was prevalent (n = 87; 49.4%) 

and was associated with a UIP pattern (83 of 87; 95.4%), an NSIP pattern (14 of 87; 16.1%), 

an organizing pneumonia pattern (7 of 87; 8.0%), or an NSIP with organizing pneumonia 

overlap pattern (1 of 87; 1.1%); several patients had multiple pathologic patterns. The 

prevalence of pulmonary vasculopathy did not differ between the IPAF and non-IPAF 

subgroups (53.6% versus 45.7%).

Focused Rereview With Application of IPAF Criteria

In this IIP cohort, 36 patients had available tissue specimens for rereview. Specimens 

evaluated included lung wedge biopsies (n = 33; 91.7%) and explanted lungs (n = 3; 8.3%). 

The tissue specimens included in the rereview were obtained from patients initially 

classified as IPF (n = 17; 47.2%), undifferentiated connective tissue disease (n = 17; 47.2%), 

cryptogenic organizing pneumonia (n = 1; 2.8%), and unclassifiable IIP (n = 1; 2.8%). 

Compared with initial pathologic diagnosis, focused rereviews resulted in a significant 

increase in the number of tissue specimens demonstrating IPAF histopathologic features (n = 

26 [72.2%] versus n = 16 [44.4%]; P = .002). Those features were NSIP (12 [33.3%] versus 

4 [11.1%]; P = .008], diffuse lymphoplasmacytic infiltrates (12 [33.3%] versus 6 [16.7%]; P 
= .03] (Table 3). Specimens with organizing pneumonia, NSIP with organizing pneumonia 

overlap and lymphoid aggregates with germinal centers were also increased but not to a 

statistically significant level (Table 3). Combining these pathologic findings with features 

from other IPAF domains resulted in an additional 7 patients being reclassified as having 

IPAF. All 7 patients reclassified as having IPAF were previously diagnosed with IPF.
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Survival Patterns

In an outcome analysis of our IIP cohort with SLB/LTx, 61 of 176 patients (34.7%) died 

during the follow-up period, and 25 (14.2%) underwent LTx. Stratification of the IPAF 

cohort by patients with pulmonary vasculopathy, the most prevalent, pathologic, 

multicompartment involvement (45 of 84; 53.6%) demonstrated significantly worse survival 

(P = .03) (Figure 4), whereas pulmonary vasculopathy was not associated with a worse 

outcome in patients without IPAF (P = .52) (Figure 5). In IIP, regardless of IPAF status, the 

presence of a UIP pattern (152 of 176; 86.4%) significantly predicted an increased mortality 

risk (hazard ratio [HR], 7.31; 95% CI, 1.77–30.13; P = .006) (Table 4). After multivariable 

adjustment for age, gender, forced vital capacity, diffusing capacity of the lung for carbon 

monoxide, and the presence of clinical domain features, only the presence of a UIP pattern 

remained significantly predictive of increased mortality risk in the entire IIP cohort (HR, 

4.64; 95% CI, 1.08–20.00; P = .04) and within the IPAF cohort (HR, 5.35; 95% CI, 1.21–

23.67; P = .03).

DISCUSSION

In this article, we report our methodological approach for identifying histopathologic IPAF 

criteria, demonstrate a significant increase in the number of patients meeting IPAF criteria 

because of focused pathologic review, and highlight the prognostic value of the IPAF 

pathologic criteria. The demographic characteristics of this cohort were not significantly 

different from our previously described IPAF cohort, which included patients without 

histopathology.9 Patients meeting IPAF criteria tended to be younger and female. Although 

autoimmune features may present at any age, the pattern of female predominance aligns with 

the expected gender distribution in individuals with underlying features of CTD.3,4

Retroactive application of the IPAF histopathologic criteria identified an additional 10 

patients with these findings, 7 of whom then met criteria for IPAF. The remaining 3 patients 

did not fulfill criteria from clinical and/or serologic domains. Similar to our previous 

findings,9 a UIP pattern of fibrosis was prevalent among patients with IIP at our institution, 

irrespective of IPAF classification; however, most patients with IIP, who were classified as 

having IPAF, demonstrated concurrent, histologic evidence of NSIP or organizing 

pneumonia on tissue specimens. This highlights the observation that, although UIP is not a 

feature listed on the IPAF morphologic criteria, pathologic evaluation of tissue specimens 

often demonstrated the coexistence of a UIP pattern with NSIP or organizing pneumonia in 

those specimens reclassified as IPAF (Figure 3).18–21

Our findings are consistent with those of other investigators who have demonstrated the 

coexistence of UIP and NSIP patterns.22,23 Katzenstein et al23 showed extensive areas of 

NSIP pattern in several UIP biopsy and explant specimens. The increasing recognition that 

both pathologic patterns of UIP and NSIP may coexist in a single biopsy specimen11,22,23 

may be an important factor in distinguishing CTD-associated UIP from idiopathic UIP. With 

that recognition, assessing patients for NSIP should be performed in regions that are distant 

from the densely fibrotic areas with significant architectural distortion.2 The presence of a 

UIP pattern of fibrosis does not preclude the occurrence of organizing pneumonia; however, 

the simultaneous presence of UIP and organizing pneumonia in a specimen was not common 
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among SLB/LTx specimens in our cohort. Furthermore, we did not observe a lymphoid 

interstitial pneumonia pattern in any tissue specimens from our IIP cohort.

We also found that interstitial lymphoid aggregates with germinal centers on tissue 

specimens did not universally reclassify those specimens as IPAF. We elected to use a 

threshold of 3 germinal centers in any one low-power field to score germinal centers as 

being present. That threshold was selected because of its increased specificity and easy 

applicability in routine practice. Although germinal centers may be observed in IPF, CTD-

ILD, and hypersensitivity pneumonitis,19,24–26 patients with CTD-ILD are described as 

having higher germinal center scores than do patients with IPF.24 Furthermore, patients with 

hypersensitivity pneumonitis may have up to 2 germinal centers in one high-power field.25 

The low prevalence of germinal centers and the limited size of our sample precluded the use 

of a germinal center score for further comparisons. Similarly, no standard approach exists 

for quantifying plasma cell extent that defines the presence of a significant 

lymphoplasmacytic infiltrate.27,28 In our evaluation, we used lymphocytes and 40 or more 

plasma cells in a high-power field as the threshold for determining the presence of a 

lymphoplasmacytic infiltrate.9 That threshold was also selected for its increased specificity 

and easy applicability in routine practice.

Patients who met IPAF histopathologic criteria demonstrated a trend toward improved 

survival when compared with other patients without IPAF IIP.9 However, the presence of 

multicompartment involvement in all patients with IIP substantially increased the mortality 

risk. Our study demonstrates that the increased risk appeared to be driven by the presence of 

pulmonary vasculopathy, which was associated with a UIP pattern in most cases. The 

increased mortality risk associated with the presence of pulmonary vasculopathy or UIP 

pattern was similar to that observed in IPF and certain CTD-ILDs.29–31

This study has several limitations. First, as we are a referral center, many SLBs were 

performed at outside institutions and were subsequently returned. Thus, a focused rereview 

could only be performed in a subset of individuals with IIP. Second, the low prevalence of 

each pathologic criterion limited our ability to determine their individual prognostic 

significance in both IPAF and IIP. Third, all specimens included in the focused rereview 

process were examined by one thoracic pathologist; however, that examination was 

performed in a blinded fashion for applying IPAF criteria. Fourth, the documentation in 

initial pathology reports was obtained as part of routine clinical care; therefore, there is a 

potential for interobserver variability because not all tissue specimens were read by the same 

thoracic pathologist. However, most tissue specimens were read by the thoracic pathologist 

with expertise in ILD, and less than 5% of reported slides were signed out by a covering 

surgical pathologist. Fifth, our study was performed at a single, tertiary referral center with 

expertise in ILD; thus, our findings require external validation.

In conclusion, our findings underscore the challenges encountered with accurate disease 

classification in the evaluation of patients with idiopathic ILDs. Individual IPAF 

histopathologic features should be routinely assessed as part of the clinical pathologic 

interpretation because our results indicate that this is important in identifying patients who 

meet IPAF criteria. Because the IPAF designation inherently requires multidisciplinary 
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evaluation, it is critical that patients whose biopsies demonstrate features of IPAF also 

undergo thorough clinical and serologic evaluation. In routine clinical practice, we suggest 

that features of IPAF be included in the comment section of pathology reports, and, when 

the IPAF morphologic criteria are met, a recommendation be made for comprehensive 

serologic studies. A focused rereview of pathology slides is necessary for the retrospective 

application of IPAF histopathologic criteria given the high frequency with which those 

features were identified. Thus, in patients with idiopathic ILD, familiarity with the IPAF 

histopathologic criteria increases the recognition of patients who meet IPAF criteria, which 

may, in turn, alter management. In the future, larger, multicenter studies investigating the 

differences in outcomes among patients based on IPAF histopathologic criteria may further 

determine the clinical significance of these morphologic features.
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Figure 1. 
Cohort diagram for a study aimed at characterizing outcomes in patients with interstitial 

pneumonia with autoimmune features (IPAF). Abbreviations: ILD, interstitial lung disease; 

SLB, surgical lung biopsy.
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Figure 2. 
Histopathologic algorithm used for classifying surgical lung biopsies in idiopathic interstitial 

pneumonia (IIP) as meeting criteria for interstitial pneumonia with autoimmune features 

(IPAF). Multicompartment features are unexplained pulmonary vasculopathy, unexplained 

pleural or pericardial thickening, or effusion. *IPAF histopathologic criteria requires 

presence of at least one of these features. Abbreviations: ATS, American Thoracic Society; 

ERS, European Respiratory Society; HPF, high-power field; LIP, lymphoid interstitial 

pneumonia; LPF, low-power field; UIP, usual interstitial pneumonia.
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Figure 3. 
Histopathologic features of samples from patients with idiopathic interstitial pneumonia. A, 

Cellular nonspecific interstitial pneumonia (NSIP). B, Fibrotic nonspecific interstitial 

pneumonia NSIP. C, Pulmonary vasculopathy in specimen with NSIP. Pulmonary 

vasculopathy (black arrows). D, Overlap of NSIP with organizing pneumonia (OP): NSIP, 

white arrows; OP, black arrows. Multiple foci of OP were present in the tissue specimen. E, 

Interstitial lymphoid aggregates with germinal centers (white arrows). F, 

Lymphoplasmacytic infiltration with lymphoid follicles (white arrows). G, Usual interstitial 

pneumonia with NSIP; NSIP in upper left (black arrows); fibroblastic focus in bottom right 

(white arrows). H, Usual interstitial pneumonia with fibrosing NSIP (fibrosing NSIP, white 

arrows). I, Usual interstitial pneumonia with OP (white arrows). Multiple foci of OP were 

present in tissue specimen. J, Usual interstitial pneumonia only. K and L, Unclassifiable 

interstitial pneumonia. A through I, The idiopathic interstitial pneumonia meets interstitial 

pneumonia with autoimmune features criteria. J through L, The IIP does not meet IPAF 

criteria (hematoxylineosin, original magnifications ×100 [A, C, D, and G], ×40 [B, E, H, and 

J–L], × 600 [F], and × 200 [I]).
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Figure 4. 
Survival in patients with interstitial pneumonia and autoimmune features (IPAF) who met 

the criteria for classified by surgical lung biopsy, with or without the presence of 

unexplained pulmonary vasculopathy on histopathology.
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Figure 5. 
Survival of patients with noninterstitial pneumonia with autoimmune features (IPAF) 

classified by surgical lung biopsy (SLB), with or without the presence of pulmonary 

vasculopathy on histopathology (PH).
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Table 1

Criteria for Interstitial Pneumonia With Autoimmune Features (IPAF)a,b

A. Clinical Domain B. Serologic Domain C. Morphologic Domain

• Raynaud phenomenon

• Palmar telangiectasia

• Distal digital fissuring 
(ie, “mechanics hands”)

• Distal digital tip 
ulceration

• Inflammatory arthritis or 
polyarticular morning 
joint stiffness >60 min

• Unexplained digital 
edema

• Unexplained fixed rash 
on the digital extensor 
surfaces (Gottron sign)

• ANA titer >1:320, diffuse, speckled, 
homogeneous patterns

or

ANA nucleolar pattern (any titer)

or

ANA centromere pattern (any titer)

• RF >2 × 3 ULN

• Anti-CCP

• Anti-dsDNA

• Anti-Ro antibodies (SS-A)

• Anti-La antibodies (SS-B)

• Antiribonucleoprotein

• Anti-Smith antigen

• Antitopoisomerase (Scl-70)

• Anti-tRNA synthetase (eg, Jo-1, PL-7, 
PL-12 [others are EJ, OJ, KS, Zo, tRS])

• Anti-PM-Scl

• Anti-CADM (MDA-5)

Radiology features

• Suggested NSIP pattern

• Suggested OP pattern

• Suggested mixed 
NSIP/OP pattern

• Suggested LIP pattern

Histopathology features (SLB)

• NSIP

• OP

• NSIP with OP overlap

• LIP

• Interstitial lymphoid 
aggregates with GCs

• Diffuse 
lymphoplasmacytic 
infiltration (±lymphoid 
follicles)

Multicompartment involvement

• Unexplained pleural 
effusion or thickening

• Unexplained pericardial 
effusion or thickening

• Unexplained intrinsic 
airways disease (by PFT, 
HRCT, or pathology)

• Unexplained pulmonary 
vasculopathy

Abbreviations: ANA, antinuclear antibody; CADM, clinically amyopathic dermatomyositis; CCP, cyclic citrullinated peptide; CTD, connective 
tissue disease; dsDNA, double stranded deoxyribonucleic acid; GC, germinal center; HRCT, high-resolution computed tomography; LIP, lymphoid 
interstitial pneumonia; MDA, melanoma differentiation-associated; NSIP, nonspecific interstitial pneumonia; OP, organizing pneumonia; PFT, 
pulmonary function tests; PM-Scl, polymyositis/systemic scleroderma; RF, rheumatoid factor; SLB, surgical lung biopsy; SS-A, Sjögren 
syndrome–related antigen A; SS-B, Sjogren syndrome–related antigen B; tRNA, transfer RNA; ULN, upper limit of normal.

a
The criteria for IPAF are (1) the presence of an interstitial pneumonia (by HRCT or surgical lung biopsy) and (2) the exclusion of alternative 

etiologies and (3) incomplete features of a defined CTD and (4) at least one feature from at least 2 domains (columns A, B, or C).

b
This material has not been reviewed by European Respiratory Society before release; therefore, the European Respiratory Society is not 

responsible for any errors, omissions, or inaccuracies, or for any consequences arising therefrom, in the content. Reproduced with permission of the 
European Respiratory Society: ©European Respiratory Journal. 2015;46(4):976–987.
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Table 2

Demographic and Clinical Characteristics of Patients With Idiopathic Interstitial Pneumonia (IIP), N = 176a

Characteristics IPAF, n = 84 Non-IPAF IIP, n = 92 P valueb

Age, y, mean (SD) 60.1 (10.0) 65.2 (7.4) <.001

Sex, No. (%) 43 F (51.2); 41 M (48.8) 24 (26.1) .001

Non-Hispanic white, No. (%) 61 (72.6) 76 (82.6) .11

Ever smoker, No. (%) 47 (56.0) 65 (70.7) .03

BMI, mean (SD) 31.5 (7.1) 30.9 (5.5) .52

TLC, %, mean (SD)c 65.4 (15.9) 64.2 (14.1) .62

FVC, %, mean (SD)c 60.7 (17.5) 61.5 (15.6) .74

DLCO, %, mean (SD)c 46.4 (22.2) 48.1 (15.7) .56

Walking distance in 6 min,d mean (SD)c 1100.8 (401.9) 1140.2 (395.2) .55

IPAF domain criteria met, No. (%)

 Clinicale 36 (44.4) 2 (2.2) <.001

 Serologic 79 (94.0) 33 (35.9) <.001

 Morphologic

  Radiographicf 34 (42.5) 6 (6.7) <.001

  Pathologicg 46 (54.8) 11 (12.0) <.001

   NSIP 22 (26.2) 4 (4.3) <.001

   OP 15 (17.9) 2 (2.2) <.001

   NSIP/OP overlap 3 (3.6) 0 (0.0 .07

   Interstitial lymphoid aggregates with GCs 11 (13.1) 3 (3.3) .02

   Diffuse lymphoplasmacytic infiltrates 11 (13.1) 2 (2.2) .006

  Multicompartment involvementh 48 (57.1) 42 (45.7) .14

   Intrinsic airway disease 3 (3.6) 0 (0.0) .12

   Pleural or pericardial effusion or thickening 4 (4.8) 0 (0.0) .05

   Pulmonary vasculopathy 45 (53.6) 42 (45.7) .29

  UIP pattern 62 (73.8) 90 (97.8) <.001

Abbreviations: BMI, body mass index; DLCO, diffusing capacity of the lungs for carbon monoxide; FVC, forced vital capacity; GC, germinal 
center; IPAF, interstitial pneumonia with autoimmune features; NSIP, nonspecific interstitial pneumonia; OP, organizing pneumonia; TLC, total 
lung capacity; UIP, usual interstitial pneumonia.

a
Tissue specimens were obtained from a single lobe in 48 patients, whereas 128 patients had slides obtained from 2 or more lobes.

b
Bolded values were significant.

c
Number of patients differed, N = 169.

d
Distance in feet, to convert to meters, multiply by 0.3048.

e
Number of patients differed, N = 173.

f
Number of patients differed, N = 170.

g
No patient had lymphoid interstitial pneumonia, several patients had multiple pathologic features.
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h
No patient had unexplained pleural or pericardial effusion or thickening, several patients had multiple multicompartment features.
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Table 3

Results of Focused Rereview of Surgical Lung Biopsies in Patients With Idiopathic Interstitial Pneumonia

Characteristics
Initial Review Before IPAF 

Criteria, No. (%), n = 36
Focused Rereview for Features of 

IPAF Criteria, No. (%), n = 36 P valuea

Classified as IPAF 26 (72.2) 33 (91.7) .02

Met histopathologic IPAF criteria 16 (44.4) 26 (72.0) .002

 NSIP 4 (11.1) 12 (33.3) .008

 OP 3 (8.3) 4 (11.1) >.99

 NSIP/OP overlap 0 (0.0) 1 (2.8) >.99

 ILA and GCs 3 (8.3) 8 (22.2) .06

 Diffuse LPI 6 (16.7) 12 (33.3) .03

Multicompartment involvementb

 Intrinsic airway disease 1 (2.8) 1 (2.8) >.99

 Pulmonary vasculopathy 20 (55.6) 20 (55.6) >.99

 Pleural or pericardial thickening or effusion 2 (5.6) 4 (11.1) .50

UIP pattern 32 (88.9) 32 (88.9) >.99

 Mixed UIP-NSIP pattern 3 (9.4) 11 (34.4) .009

Abbreviations: GC, germinal center; ILA, interstitial lymphoid aggregates; IPAF, interstitial pneumonia with autoimmune features; LPI, 
lymphoplasmacytic infiltrates; NSIP, nonspecific interstitial pneumonia; OP, organizing pneumonia; UIP, usual interstitial pneumonia.

a
Bolded font denotes significant P-values at a .05 level of significance.

b
No patient had unexplained pleural or pericardial effusion or thickening.
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