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Impact of diagnostic guidelines
on the diagnosis of
hypersensitivity pneumonitis

Yuh Chin Huang* and Jessie P. Gu

Department of Medicine, Duke University Medical Center, Durham, NC, United States

Introduction: Hypersensitivity pneumonitis (HP) is an immune-mediated

interstitial lung disease from exposure to environmental antigens. Diagnosing

HP could be challenging. The American College of Chest Physicians (CHEST)

and American Thoracic Society/Japanese Respiratory Society/and Asociación

Latinoamericana del Tórax (ATS/JRS/ALAT) have published diagnostic guidelines in

2021 and 2020 respectively. The CHEST guideline uses four grades of confidence:

confident (>90%), provisional high (70–89%), provisional low (51–69%), and

unlikely (≤50%). The ATS/JRS/ALAT guideline uses five grades of confidence:

definite (>90%), high (80–89%), moderate (70–79%), low (51–69%) and not

excluded (≤50%). In this study, we determined how these two guidelines could

have a�ected the diagnosis of HP made before the guidelines.

Methods: Two hundred and fifty-nine adult patients from a previous cohort with

HP (ICD-9:495) made between Jan. 1, 2008, and Dec. 31, 2013, at Duke University

Medical Center were included. We simplified the diagnostic confidence into

three categories so we could compare the guidelines: high (≥90%), intermediate

(51–89%), and low (≤50%).

Results: There were 156 female and 103 male. Mean age was 58 (range: 20–

90). 68.8% of the patients had restrictive defects (FVC < 80% pred) and 48.6% had

lung biopsy. The CHEST guideline classified 33.6% of the patients into high, 59.5%

into intermediate and 6.9% into low confidence categories. The ATS/JRS/ALAT

guideline classified 29.7% of the patients into high, 21.2% into intermediate and

49.0% into low confidence categories (p < 0.0001 vs. CHEST). Cohen’s kappa

was 0.331. In patients with identifiable inciting agents (IAs) (N = 168), the CHEST

guideline classified 32.1% of the patients into high, 64.3% into intermediate and

3.6% into low confidence categories. The ATS/JRS/ALAT guideline classified 29.2%

of the patients into high, 20.8% into intermediate, and 50.0% into low confidence

categories. Cohen’s kappa was 0.314.

Discussion: In our HP cohort with two-thirds of the patients with restrictive

defects, we found the two guidelines had fair agreement in diagnosing HP with

or without identifiable IAs. They agreed more when the diagnostic confidence

was high. When the diagnostic confidence was lower, however, the ATS/JRS/ALAT

guideline was more stringent. Clinicians should be aware of the di�erences

between the two guidelines when evaluating patients suspicious of HP.
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Introduction

Diagnosing chronic hypersensitivity pneumonitis (HP)

and distinguishing this disease from other inflammatory and

fibrotic interstitial lung disease (ILD) can be challenging for

the clinicians due to the heterogeneous clinical presentations,

the difficulty in identifying inciting agents (IA) and variable

radiologic and histopathologic patterns (1–6). Recently, the

American College of Chest Physicians (CHEST) (7) and American

Thoracic Society/Japanese Respiratory Society/and Asociación

Latinoamericana del Tórax (ATS/JRS/ALAT) (8) have published

diagnostic guidelines for HP in 2021 and 2020 respectively.

Both guidelines include antigen identification, high-resolution

computed tomography (HRCT) of the lungs, and histopathology

in the algorithms to establish diagnostic confidence. The CHEST

guideline is based on a four-level ontological framework: confident

(>90% probability), provisional high confidence (70–89%

probability), provisional low confidence (51–69% probability)

and unlikely (≤50% probability). The ATS/JRS/ALAT guideline

uses five grades of confidence: definite (>90% probability), high

confidence (80–89% probability), moderate confidence (70–

79% probability), low confidence (51–69% probability) and not

excluded (≤50% probability) (Table 1).

In this study, we sought to determine how these diagnostic

guidelines could affect the clinician diagnosis of HP. We applied

the algorithms to a cohort of patients who had a diagnosis of HP

made before the guidelines were available.

Materials and methods

Patient population

We included adult patients from a cohort of patients who

had HP diagnosed by a pulmonologist or an allergist (ICD-

9 = 495) between Jan. 1, 2008, and Dec. 31, 2013 at Duke

University Medical Center previously published (9). We reviewed

medical records to obtain demographics, pulmonary function

tests and information about IA. We also reviewed CT scan

reports and histopathology reports. If the CT reports were

not available for review, primarily those that were done at

outside hospitals, we placed the CT findings in the indeterminate

category in the algorithms. The exposure information, CT and

pathology were entered into the diagnostic algorithms in the

guidelines to determine the diagnostic confidence. We did not

include BAL lymphocytosis in the algorithm because few patients

in our cohort had differential cell count in BAL due to the

local practice pattern at the time. The Duke University Health

System Institutional Review Board approved this study (IRB

number Pro00052804).

Diagnostic classification

Because the CHEST guideline had 4 categories and the

ATS/JRS/ALAT guideline had five categories, in order to compare

directly across the two guidelines, we simplified the grouping into

high (≥90% probability), intermediate (51–89% probability), and

low (≤50% probability) categories.

Statistical analysis

We used the Fisher’s exact test to compare between the

two guidelines the percentage of patients in each category. We

calculated Cohen’s kappa to assess the agreement between the two

guidelines (10). Statistical analyses were performed usingMicrosoft

Excel Office 16.

Results

Two hundred and fifty-nine patients from a previous cohort of

patients with HP (excluding two pediatric patients) were included

(9). There were 156 female and 103 male with a mean age of 58

years (range: 20–90 years). The pulmonary function test results in

all patients and in patients with known IA are shown in Table 2.

Note that 68.8% of the patients had FVC < 80% pred consistent

with restriction. 83.4% had CT scan reports and 48.6% had lung

biopsy reports.

In all patients, The CHEST guideline classified 87 patients

(33.6%) into high, 154 (59.5%) into intermediate, and 18 (6.9%)

into low confidence categories (Table 3). The ATS/JRS/ALAT

guideline classified 77 patients (29.7%) into high, 55 (21.2%) into

intermediate and 127 (49.0%) into low confidence categories (p <

0.0001 vs. CHEST) (Table 3). Cohen’s kappa was 0.331.

In patients with identifiable inciting agents (IA) (N = 168),

the CHEST guideline classified 54 patients (32.1%) into high,

108 (64.3%) into intermediate, and 6 (3.6%) into low confidence

categories (Table 3). The ATS/JRS/ALAT guideline classified 49

patients (29.2%) into high, 35 (20.8%) to intermediate and 84

(50.0%) into low confidence categories (Table 3). Cohen’s kappa

was similar (0.314). In patients with no identifiable IAs (N = 82),

43 patients (52.4%) had lung pathology that either confirmed or

excluded the diagnosis of HP.

Discussion

In our cohort who had a diagnosis of HP before the guidelines

were available, both CHEST and the ATS/JRS/ALAT guidelines

placed approximately 30% of the patients with prior HP diagnosis

in the high (≥90% probability) diagnostic confidence category. The

CHEST guideline tended to give higher diagnostic confidence than

the ATS/JRS/ALAT guideline while the ATS/JRS/ALAT guideline

placed more patients in the low (≤50% probability) category. The

agreement between the two guidelines based on the k statistics was

fair (10).

A recent study compared the two guidelines among a cohort

of patients with HP at the National Institute of Respiratory

Diseases in Mexico (11). In that study, 18% of the patients with

pathology were placed in the >90% probability category based

on the ATS/JRS/ALAT guideline while 65% of the patients were

classified into that category based on the CHEST guideline. The

study did not find a difference in the number of patients in the

≤50% category between the ATS/JRS/ALAT guideline and the

CHEST guideline. The difference in results between our study and

the study of Buendia-Roldan et al. may be due to the different

populations included in the studies. Also note that in our patients

who had no lung pathology (N = 129), 108 patients were in the “not
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TABLE 1 Diagnostic confidence categories in the CHEST and the

ATS/JRS/ALAT guidelines (7, 8).

CHEST Probability ATS/JRS/ALAT Probability

Confident ≥90% Definite ≥90%

Provisional high 70–89% High confidence 80–89%

Provisional low 51–69% Moderate confidence 70–79%

Unlikely ≤50% Low confidence 51–69%

Not excluded ≤50%

TABLE 2 Pulmonary function test in patients with or without identifiable

inciting agents (IAs). Data = mean (standard deviation).

Parameter
(% pred)

All patients
(N = 225)

Patient with
identifiable IAs

(N = 153)

FVC 67.3 (21.4) 68.8 (22.4)

FEV1 66.9 (21.4) 68.2 (22.3)

FEV1/FVC 78.4 (10.0) 78.7 (9.7)

TLC 70.6 (20.7) 71.7 (20.5)

RV 72.8 (35.6) 72.9 (36.0)

DLCO 59.6 (24.6) 59.6 (24.6)

excluded” category by the ATS/JRS/ALAT guideline. Both studies

agreed that the ATS/JRS/ALAT guideline is more stringent because

it emphasizes lung pathology.

Although the presence of identifiable IAs did not affect the

agreement rate between the two guidelines in our study, it remains

important to search for potential exposure. Identification of IAs

followed by avoidance of the exposure is associated with less fibrotic

HP (12–15). Even in patients with advanced fibrotic HP, antigen

avoidancemay slow progression from inflammation to fibrosis (16–

19). A recent workshop summarized the exposure assessment tools

that can help identify the inciting antigens with higher sensitivity

and specificity and can help the clinicians apply the two HP

diagnostic guidelines more effectively (20).

Our study had few patients with differential cell count in BAL

due to the local practice pattern. In the CHEST guideline, BAL

lymphocytosis could help move patients with typical or compatible

CT findings with indeterminate or unidentified antigen exposure

into the provisional high category, but not the confident category.

In the ATS/JRS/ALAT guideline, BAL lymphocytosis helps move

up a level of confidence if the inciting antigens are known.

BAL lymphocytosis, however, could not increase the diagnostic

probability to the high confidence category when the CT scan

was not typical, and the inciting antigens were indeterminate

or unknown.

In conclusion, about one-third of patients with previous

diagnosis of HP were placed in the high confidence category

by either guideline. The two guidelines had fair agreement in

diagnosing HP. They agreed more when the diagnostic probability

was high. When the diagnostic confidence was lower, however,

the ATS/JRS/ALAT guideline was more stringent and using this

guideline could result in more biopsy procedures, especially for

cases in the intermediate confidence category. Clinicians should

be aware of the differences between the two guidelines when

using the guidelines to evaluate patients suspicious of HP. Future

TABLE 3 Comparison of diagnostic confidence based on the CHEST

guideline with that based on the ATS/JRS/ALAT guideline in all patients

and those with identifiable inciting agents (IAs).

Simplified diagnostic
categories

All patients
(N = 259)

Patients with
identifiable IAs

(N = 166)

CHEST ATS/JRS/ALAT

High High 76 (29.3%) 47 (28.6%)

High Intermediate 11 (4.2%) 6 (3.6%)

High Low 0 (0.0%) 0 (0.0%)

Intermediate High 0 (0.0%) 0 (0.0%)

Intermediate Intermediate 41 (15.8%) 28 (16.7%)

Intermediate Low 113 (43.6%) 79 (47.0%)

Low High 0 (0.0%) 0 (0.0%)

Low Intermediate 4 (1.5%) 1 (0.6%)

Low Low 14 (5.4%) 5 (3.0%)

For this study, the categories were simplified to high (≥90% probability), intermediate (51–

89% probability), and low (≤50% probability). Note that the intermediate category includes

provisional high and low confidence categories in the CHEST guideline and high, moderate,

and low confidence categories in the ATS/JRS/ALAT guidelines.

research is needed to determine if the two guidelines may lead

to different clinical outcomes, including treatment strategies and

adverse effects.
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