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Review Article

Rheumatoid Arthritis-Associated Lung Diseases

Phasawee Thandechahirun, M.D.

Fellow-in-training

Division of Respiratory Disease and Tuberculosis, Department of Medicine,

Faculty of Medicine Siriraj Hospital, Mahidol University

Introduction

Rheumatoid arthritis (RA) is the second most prevalent autoimmune condition, affecting 1% of the
world population. It is a chronic, inflammatory, autoimmune disease that primarily involves the peripheral
synovial joints with high morbidity and enhanced mortality, and is associated with autoantibodies targeting
various molecules including modified self-epitopes. The basic pathogenesis of RA is connected with
pathogenic humoral and cellular immunity to citrullinated proteins. Therefore, a significant proportion of RA
patients exhibits RA- related autoantibodies, which include rheumatoid factor and antibodies to citrullinated
protein antigens (ACPAs)" The subclinical phase of RA where ACPAs are detected before the onset of
clinically apparent disease may persist from 3 to 5 years”® ACPA reactivity is directed against various
citrullinated intracellular and extracellular antigens, including vimentin, histones, fibrinogen, and enolase.
Reactivity to citrullinated antigens correlates with the presence of the HLA-DRB1*04:01 shared epitope, which
includes HLA-DRB1*04:01, HLA-DRB1*04:04, and HLADRB1*01:01, haplotypes associated with risk of
developing RA®”. Citrullination of specific anchor residues enhances the ability of peptides to bind and be
presented by the major histocompatibility complex class Il (MHC Il)-shared epitope alleles, allowing the

activation and expansion of citrulline-specific CD4+ T cells, and the subsequent promotion of ACPA

generation®"

Genetic factors clearly play a critical role in RA
risk, severity, and progression. The most important
genetic risk allele for RA resides in the class Il major
histocompatibility (MHC) locus, accounting for about 40%
of the genetic influence™. The odds ratio of developing
RA in individuals with MHC class || HLA-DR4 alleles is
about 5:1. A so-called shared “susceptibility epitope” (SE)
was identified in amino acids 70 through 74 in the third
hypervariable region of the DRﬁ chain. The sequence
associated with disease is generally glutamine-leucine-
arginine-alanine-alanine (QKRAA), which is present in
some DR4 and DR14, in addition to DR1[3 chains™. The

SE is also associated with increased disease severity,

SuldaRniiiotudl 18 nangnan 2562

such as extra-articular manifestations and progression
of erosions'. The SE region predominantly faces away
from the antigen binding groove that binds processed
peptides for presentation to T cells, which has raised
some questions about their precise contributory role™.
RA-specific peptides that bind to QKRAA-containing
molecules have been difficult to identify'®. This
observation led to the notion that SE might also partially
contribute by shaping the T cell repertoire in the thymus,
altering intracellular HLA-DR trafficking and antigen
loading, or serving as an autoantigen. RA-associated
alleles present citrullinated peptides efficiently to T cells,

which, in turn, produce higher amounts of cytokines
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IL-17 and IFN-g than to native peptide. Adaptive immune
responses to citrullinated peptides are also characterized
by the presence of “anti-citrullinated peptide antibodies”
(ACPAs), observed in 80%—-90% of RA patients.
Together these data support the hypothesis that HLA-
DR risk for RA is based at least in part on the increased
efficiency of antigen presentation for altered peptides
rather than native proteins. Citrullination of peptides
in the presence of environmental stress is ubiquitous
in mammalian cells and is not a unique feature of
RA. Instead, the production of antibodies recognizing
citrullinated peptides differentiates individuals at risk.
The emergence of numerous other post-translationally
modified protein targets, e.g., via carbamylation or
acetylation, recognized by autoantibodies in RA is
consistent with the notion of altered presentation of
post-translationally modified peptides; other families of
altered peptides could be implicated in discrete subsets
of patients™.

There are two potential models for the sequence
of events leading to the development of clinically
detectable RA. In the first model, a pre-RA phase
comprises the early generation of autoantibodies (ACPAs)
that can bind post-translationally modified self-proteins,
particularly via citrullination. This is followed by
amplification of the range of specificities of ACPA
and by the elaboration of cytokines and chemokines,
complement, and metabolic disturbance in the months
prior to clinical development of disease. A transition
event that requires a ““second hit” (as yet poorly
understood) permits the development of synovitis. The
latter is characterized by frank inflammation, stromal
compartment changes, and tissue modification leading
to articular damage'®. In the second model, which is not
mutually exclusive, there is an early interaction between

innate immune activation and stromal factors that lead to
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stromal cell alteration, including epigenetic modifications
that initiate a cycle of inflammatory stromal-mediated
damage. Autoimmunity can arise as a result of these
interactions that in turn can contribute directly or in an
amplification loop to disease perpetuation™.
Rheumatoid arthritis produces destructive joint
inflammation that is a key feature. The normal knee
is a synovial joint that encloses a space containing a
clear, viscous, largely acellular fluid filtrate of plasma and
is bordered by synovium, a tissue consisting of lining
cells, stromal matrix molecules, and blood vessels.
Traditionally, platelets and rheumatoid arthritis do not
go together. A recent study has reported that they do.
Microparticles, vesicles shed by activated platelets'
and their presence in knee joint fluid in rheumatoid
arthritis, may be incendiary devices in the conflagration
of a hot, swollen, and painful rheumatoid joint™®. A mouse
model demonstrated that activation of glycoprotein
VI, a platelet-specific receptor for collagen, induces
microparticle shedding™. In addition, fibroblast-like cells
that line the synovial cavity of the joint can also trigger
microparticle release'. Because these fibroblast-like
synoviocytes and collagen are present in the inflamed
synovium, platelet interactions in this milieu could lead
to local release of microparticles and their translocation
into the joint space. Confirmation in humans showed
that microparticles from the joint fluid of patients with
rheumatoid arthritis can reciprocally activate fibroblast-like
synoviocytes, and this interaction induces synoviocytes
to secrete inflammatory chemokines and cytokines®.
Interleukin-1—a pleiotropic cytokine that is rapn
idly synthesized by activated human platelets® and is
packaged into microparticles'® —accounted for much of
this stimulatory activity. Thus, a vicious cycle ensues:
Fibroblast-like synoviocytes induce the formation of

platelet-derived microparticles. The microparticles then
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deliver interleukin-1, which triggers synoviocytes to
synthesize other cytokines and chemokines, some of
which attract polymorphonuclear leukocytes and thereby
fan the fire of inflammation.

In addition to the involvement of synovial joints,
pulmonary complications are an important extra-articular
feature of RA and a major cause of morbidity and

mortality*"**

. The underlying pathogenesis probably
involves multiple cellular compartments, including
epithelium, lung fibroblasts, and the innate and adaptive
immune system. Heterogeneity in the extent and
progression of lung fibrosis probably reflects differences
in underlying pathogenic mechanisms. A growing
understanding of the key pathogenic drivers of lung
fibrosis might lead to the development of more effective

targeted therapies.

Lung involvement in RA

The commencement of pulmonary symptoms
usually occurs within 5 years after the initial RA
diagnosis. The multiplicity of pulmonary disease processes
exists across lung structures as shown in table 1,
including airway disease, interstitial lung disease,
pulmonary vasculopathy and extrapulmonary restriction.
The most common form of RA-associated lung disease
is interstitial lung disease®. The diagnostic evaluation of
pulmonary abnormalities is complexed by underlying risk for
infection, the use of therapeutic drugs with known
pulmonary toxicity, and the frequency of lung disease
related to rheumatoid arthritis itself. Therefore, the
assessment and management of RA-associated lung
diseases necessarily requires a multidisciplinary

approach.

Table 1 Pulmonary manifestations of rheumatoid

arthritis

Parenchymal
Interstitial lung disease (i.e. UIP, NSIP, acute interstitial pneumonia/

diffuse alveolar damage and organizing pneumonia)

Pleural disease
Pleural effusion
Pneumothorax
Bronchopleural fistula

Trapped lung syndrome

Airway obstruction
Cricoarytenoid arthritis
Bronchiectasis
Follicular bronchiolitis

Obliterative (constrictive) bronchiolitis

Nodules

Rheumatoid nodules

Vascular disease
Rheumatoid vasculitis

Pulmonary hypertension

Interstitial lung disease (ILD)

Interstitial lung disease (ILD) can occur in any
of the connective tissue diseases (CTD) with varying
frequency and severity and has now been appreciated to
be a major cause of morbidity and mortality of patients
with connective tissue diseases (CTDs). With improved
overall survival in these disorders, clinicians are required
to evaluate and manage a rapidly increasing number of
patients with clinically important ILD.

The prevalence of ILD is varying depending on
the diagnostic tools and population studied. Original
studies using simple chest radiography estimated the
prevalence of ILD at 5 %**. However, when assessed by
High Resolution Computed Tomography (HRCT), lung

abnormalities have been found in 50-70 % of unselected
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RA patients®™. ILD is the most common manifestation
among other forms of RA lung involvement and may
be an early feature of RA. The diagnosis of ILD in RA
portends a poor prognosis.
Epidemiology and risk factors

The epidemiology of parenchymal lung disease
occurring in the context of autoimmune rheumatic
disease is difficult to determine for several reasons.
First, the classification criteria for individual diseases
are not always well defined and many current criteria
have limitations in specificity or sensitivity®. In addition,
overlap syndromes and undifferentiated CTD is
frequent and pose both a clinical and epidemiological
challenge®. Although the overlap between the pathology
and clinical features of parenchymal lung disease across
the spectrum of CTDs is clear, differences in the pattern
and frequency of lung involvement, and also in the
rate of progression and long-term outcome can be

% The disease that is most often associated

observed
with lung fibrosis is systemic sclerosis (SSc) and studies
have defined the timing and frequency in the major SSc
subsets. Thus, patients with diffuse SSc are roughly twice
likely to be affected by moderate-to-severe lung fibrosis

"3 However, as limited

than patients with limited SSc
SSc is at least twice as common as diffuse disease the
number of cases with lung fibrosis in the two subsets is
similar in most reported cohorts. A nonspecific interstitial
pneumonia (NSIP) pattern is most often seen in SSc,
but a usual interstitial pneumonia (UIP) pattern is more
frequent in RA than in the other CTDs". Indeed, the
occurrence of clinically significant lung fibrosis in the
context of poorly defined or undifferentiated conditions
has led to the concept of lung-dominant CTD*.

RA can have a UIP or NSIP pattern of lung

disease, with UIP more common®'. Although rheumatoid

arthritis is found mostly in females. However, both
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rheumatoid arthritis associated-ILD (RA-ILD) and
rheumatoid nodule are more common in males, with
a male to female ratio as high as 2:1%** Saag KG et
al. found that history of smoking is a major risk factor,
odd ratio 3.5 for smoke >25 pack-years®. A high level
of rheumatoid factor is a risk factor for extra-articular
manifestations of RA, including ILD*.

Pathogenesis' ¥ "%

Cellular pathogenesis of fibrosis in CTD involves
multiple cell types and the interplay between the various
cellular components probably determines the pattern
and severity of fibrosis. Key cellular interactions might
determine the development and pattern of lung fibrosis
through fibrotic lung injury. Cells in the epithelial,
endothelial and interstitial compartments, together
with components of the innate and adaptive immune
system, interact with the ECM and with each other to
produce architectural disruption and collagen-rich ECM.
Inflammation and fibrosis can co-exist, especially at early
stages, the former of which will be delineated in detail
later. A plausible model of pathogenesis for parenchymal
lung involvement in connective tissue disease includes
initial alveolar epithelial injury triggered by environmental
pathogens or inflammation. These processes result in
damage to lung tissue and initiation of repair pathways,
including the recruitment of fibroblasts and myofibroblasts.
Close anatomical and functional interactions between
alveolar epithelial and endothelial compartments result
in the recruitment of circulating cellular components
and mediators including platelets and progenitor cells.
Myofibroblasts are critical profibrotic cells that persist
in affected lung tissue. The extent of this persistence
determines the pattern and type of fibrotic reaction.
Interplay with ECM components via matricellular proteins
including integrins and microfibrils together with soluble

factors such as CTGF drive the process, and the degree
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of irreversible destruction and architectural disruption
probably determine the progression or reversibility of
the lung condition.

Inflammation is likely to be one of the earliest
events in CTD-ILD pathogenesis, leading to the influx
of inflammatory cells into the interstitial and alveolar
airspaces. Resultant epithelial damage occurs to some
extent and studies focusing on this aspect suggest that
the degree of alveolar epithelial damage at this stage is
a major determinant of the likelihood of progression of

the disease®*°

. A variety of methods have been used to
assess the extent of alveolar epithelial damage including
diethylenetriamine penta-acetate (DTPA) clearance and
serum levels of surfactant D or KL-6 glycoprotein®"*.
Inflammation disintegrates lung tissue with loss of
normal architecture. The extent to which this process
occurs and the degree of disruption to the normal lung
extracellular matrix, especially the basal matrix layers
that delineate the alveolar structure, probably determines
the extent to which recovery and resolution of the process
occurs and, ultimately, the potential for recovery of lung
structure and function™.

Once inflammation and epithelial damage
have been established, resident interstitial pulmonary
fibroblasts that are normally present in the connective
tissue spaces of the lung and are located in the alveolar
wall become activated”’. These resident pulmonary
fibroblasts seem to be activated through a variety of
pathways and mediators, including transforming growth
factor (TGF)—ﬁ-dependent pathways critical to their
normal function*. These cells then regulate and control
other cellular processes that lead to the development of a
profibrotic microenvironment in the damaged lung tissue;
one consequence of the activation of resident fibroblasts

is the activation and recruitment of active TGF-[S from

the lung tissue®. The activation of latent matrix-bound

TGF-ﬁ is probably a conserved and important injury
response process requiring initiation to minimize and
localize pathology and might be especially important
for some forms of infectious pathogen. That infection,
environmental or chemical stimuli for lung epithelial
damage and inflammation has an important role in
initiation, amplification or persistence of these processes
and might determine the progression of lung fibrosis in
CTD is plausible®™™*.

The developmental process of lung fibrosis
requires activated fibroblasts and myofibroblasts to
produce increased amounts of extracellular matrix
proteins and populate fibrogenic cellular scarring within
the lung®. This population of activated fibroblasts and
myofibroblasts has three potential sources and all might
be highly relevant in the development of interstitial
fibrosis. There is a generation of profibrotic myofibroblasts
after lung injury. Experimental evidence indicates that the
profibrotic myofibroblast population is a key inducer of
the fibrotic response to injury that develops and persists
at sites of fibrosis. In the lung, these cells probably arise
from resident fibroblasts, transdifferentiation of epithelial
cells and from circulating progenitor cells including
fibrocytes. Resident fibroblasts seem to influence this
process, probably controlling recruitment, differentiation
and persistence in a TGF-B dependent manner via
regulation of the local microenvironment in the injured
lung tissue. Experimental work in transgenic mice
suggests that the resident interstitial pulmonary
fibroblasts are critical to the retention and/or differentiation
of these circulating cells as they are recruited to sites
of injury in mutant mice in which TGF-[3 signaling
in resident fibroblasts is genetically attenuated, but
they do not develop into a population of fibrogenic

46-48

myofibroblasts™ . Pulmonary epithelial cells might

contribute to the profibrotic mesenchymal cell population
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in lung fibrosis. Multiple reports demonstrate epithelial—
mesenchymal transdifferentiation, although the precise
importance and role of the process remain unclear®.
The overall model of the development of lung fibrosis
supports the concept that minor injury and possibly
chronic disease processes lead to the development of
a lung microenvironment that favors fibrosis. The lung
is primed to develop fibrosis in response to injury and in
certain contexts, which is likely to be more severe and
persistent than in individuals who do not have CTD. SSc
and other autoimmune rheumatic diseases, therefore,
provide a scenario in which lung fibrosis or parenchymal
lung disease occurs and it is likely that intrinsic
differences in the pathogenic mechanisms of associated
disease are reflected in the different patterns of lung
fibrosis and inflammation. In addition, subtypes of
individual disease are relevant and might have other
surrogate markers such as the hallmark autoantibodies
of SSc. For example, patients with anti- topoisomerase
antibodies are more likely to develop clinically significant
lung fibrosis and those with anti-RNA polymerase |l
antibodies less likely. Other minor antibodies are also
associated with increased risk of lung fibrosis in
SSc, including anti-U11/U12 ribonucleoprotein (RNP)
antibodies or anti-Th/To RNP antibodies. Similarly, there
is an upregulation of the citrullination pathway in RA-ILD*.
Despite considerable studies, mostly in systemic
sclerosis, there are quite a few researches particularly
focusing on RA-ILD-associated pathogenesis of lung
fibrosis that possibly can be assumed comparable to
other CTDs. The pathogenesis of RA-ILD is unknown
but may be related to genetic susceptibility, immune
dysregulation, and impair wound healing. Autoimmuni
zation provides a source of antigenic stimulation in
RA, and reaction of the rheumatoid factor with immune

complexes produces insoluble complexes, which might
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occur in the capillaries. First large capillary bed is in the
lungs. IgM and rheumatoid factor deposit in rheumatoid
lung tissue®'. Alveolar macrophage dysfunction results
in the recruitment of inflammation and immune effector
cell such as neutrophil and lymphocyte to lungs. T
lymphocyte abnormality in RA may be predicted that
patients will have clinical progression and evolution
to ILD. HLA-DRB1 alleles were found having a high

binding affinity to citrullinated proteins®*

. Smoking may
contribute to RA-ILD development by promoting the
citrullination of lung proteins, thus leading to the
development of anti-CCP antibody®. Aubart and
colleagues found that high anti-CCP antibody levels
were associated with RA-related lung disease™. Several
lines of data support the concept in which the lung
represents the site for immune tolerance breakdown.
Many studies are demonstrating the presence of RF
and anti-CCP antibodies in the airways of patients
with preclinical RA, which are not associated with
corresponding changes in serum®. This discordant
phenomenon is even markedly enhanced in RA-ILD
bronchoalveolar lavage fluid (BALF) relative to matched
serum’. The association of RA-ILD with citrullinated
autoantigen targets in the lung is supported by studies
demonstrating the relationship between RA-ILD and
anti-PAD3/PAD4 antibodies capable of activating
protein deimination®, suggesting that alternative post-
translational modifications of lung-derived proteins
may generate “cryptic” epitopes capable of driving
autoimmune/ inflammatory responses which culminate
in interstitial lung abnormalities®. Collectively, these
data support the conceptual pathogenesis in which
environmental insults (such as smoking) lead to oxidative
stress which, in conjunction with posttranslational
modifications and associated autoimmune responses,

triggers inflammatory processes characterized by cellular
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infiltration and release of selected cytokines, chemokines,
and growth factors. In cooperation with growth factors
such as PDGF, many of these cytokines (IL-4, IL-13,
and TGF—ﬁ) promote fibroblast differentiation and
proliferation, providing a potential link between
inflammation and fibrosis. Simultaneously, matrix
metalloproteinases (MMPs) elaborated from damaged
epithelia promote cellular recruitment (through breakdown
of tissue barriers) as well as activation of cytokines and
pro-fibrotic mediators (through cleavage of molecular
precursors), thereby contributing to the cross-talk between
inflammatory cascades and tissue remodeling pathways™.
RA-ILD is most commonly classified as UIP,
overlapping mechanistically and phenotypically with
IPF. However, subclinical disease can radiographically
resemble NSIP, raising the question of whether RA-
ILD encompasses a spectrum of temporally linked
histopathologic subtypes or is comprised of pathogenically
distinct subsets®™. These paradigms suggest at least
two possible pathways that could explain the coexistence
of RA and ILD: (1) RA-ILD with an NSIP pattern may occur
as a result of an immune response against post-
translationally modified proteins (e.g., citrullinated
proteins) taking place in another site (such as the joints)
that subsequently cross-react with similar antigen targets
in the lungs; (2) RA-ILD may represent a disease process
in which interstitial lung abnormalities (including UIP)
trigger an immune response against posttranslationally
modified proteins (generated in response to smoking
or other oxidative stressors) that promotes articular
disease indicative of RA*’. This leads to a considerable
number of studies as to whether biomarkers in serum
and bronchoalveolar fluid could differentiate between
IPF and RA-ILD.
Clinical manifestation

RA-ILD can present unique challenges to diagnosis

and management, often leading to delays that may
augment morbidity and mortality as some patients may
remain asymptomatic even the presence of significantly
abnormal radiologic findings suggestive of RA-associated
ILD (RA-ILD). In addition, despite recent advances in
our diagnostic armamentarium with high-resolution CT
scans and digital quantification schemes, for example,
there is still a significant lack of comprehension
regarding the natural history of RA-ILD— limiting our
ability to predict which patients will have a progressive
disease pattern warranting more aggressive treatment.
In view of the potential mechanistic and epidemiological
overlap between RA-ILD and idiopathic pulmonary
fibrosis (IPF), understanding factors that determine the
risk of disease progression is clearly important.

Dyspnea on exertion and nonproductive cough are
the most common pulmonary symptoms. Pleuritic and
nonpleuritic chest pain, fever and hemoptysis are rare®.

Physical signs might be absent despite abnormal
radiographic findings. Tachypnea and basilar crackles
are common. If the disease is severe, cyanosis, peripheral
edema and sign of pulmonary hypertension may be
detected’

Pulmonary symptoms usually occur 5 years after
arthritic symptoms. Although pulmonary symptoms often
follow the arthritis, simultaneous onset or exacerbation
may occur. The severity of pulmonary disease does not
correlate with the severity of underlying arthritis.

The presence of ILD has been largely ignored in
the management of RA, mainly because more typical
symptoms of cough and dyspnea are subclinical in most
patients. Given that early recognition and treatment of
RA-ILD is of paramount importance to potentially slow/
alter disease course, the discovery and validation of
biomarkers that can enhance our ability to diagnose early

stage RA-ILD and/or predict response to treatment in
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clinical trials has garnered significant attention. Although
the pathogenesis of RA-ILD remains poorly defined,
early identification and institution of anti-fibrotic therapy
in other models of fibrosing disorders has actually led
to amelioration of disease progression, exemplifying the
importance of this strategic approach in conditions such
as RA-ILD, in which early disease may be a precursor
to pulmonary fibrosis.
Radiographic Features

The chest radiograph findings include bibasilar
ground-glass opacities, reticular and nodular opacities.
In advanced disease, finding of pulmonary hypertension
may be found. With new exacerbation, new opacities
can become superimposed on fibrotic areas.

Computed tomography (CT) can detect
abnormalities earlier than chest radiography. HRCT
pattern is thought to mirror the histopathologic pattern.
The most common is usual interstitial pneumonia
pattern, HRCT scans show subpleural, basal predominant,
reticular abnormalities with honeycombing, and
traction bronchiectasis but a relative absence of
ground-glass opacities®. Nonspecific interstitial
pneumonia is the second most common pattern that is
characterized by basilar predominant ground-glass

opacities and the absence of honeycombing®.

Pulmonary function test

Abnormalities associated with RA-ILD are identical
to other fibrosing lung diseases. There are reductions in
lung volumes and diffusing capacity for carbon monoxide,
oxygen desaturation during exercise and, in late disease,
resting hypoxemia. Abnormal pulmonary function may

be found in patients with normal chest radiography®®
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Bronchoalveolar lavage (BAL)

Patients with RA-ILD tend to have alveolitis
characteristics by an increase in macrophages and
neutrophils whereas those without lung disease have
BAL lymphocytosis™. Abnormal BAL findings can also
be seen in patients with RA and subclinical ILD*® and
elevated lymphocyte counts in these patients may help
to distinguish them from those with normal physiology
and chest radiographs®. However, bronchoalveolar
lavage (BAL) findings are not specific for the diagnosis
of RA-ILD, but do play an important role in the exclusion
of infection (e.g. Pneumocystis jirovecii pneumonia),
drug reactions, co-existing disease or malignancy®.
Quantification of alveolar proteins has provided further
insight regarding potential pathogenic mechanisms
distinguishing RA patients with various stages of
ILD. Bronchoalveolar lavage fluid (BALF) levels of
platelet-derived growth factor isoforms AB and BB were
higher in RA patients with subclinical ILD relative to RA
patients without radiographic evidence of ILD%. More
importantly, elevated BALF levels of IFN-Y and TGFﬁ—1
were associated with an increased risk of radiographic

progression in patients with subclinical RA-ILD®.

Histopathology
Usual interstitial pneumonia

UIP is more common in RA-ILD, which is different
from other types of connective tissue disease that
nonspecific interstitial pneumonia is most common®.
Lee et al found the UIP pattern in RA-ILD patients
(56%). This was followed by NSIP (33 %) and organizing
pneumonia (11 %). In UIP, a characteristic heterogeneous
pattern of fibroblast foci amid regions of normal tissue
is seen®. More extensive disease and rapid decline
of pulmonary function during follow-up were found to

associate with poor prognosis.



Un 38 aovuii 3 Numgu-Sunny 2562

Nonspecific interstitial pneumonia

Fibrotic NSIP may occur often than cellular NSIP.
The lesions are often characterized by, relatively uniform
appearance at low magnification due to a cellular
interstitial infiltrate of mononuclear inflammatory cells

associated with varying degrees of interstitial fibrosis®™

Lymphocytic interstitial pneumonia

LIP is a spectrum of pulmonary lymphoid
proliferation ranging from follicular bronchitis/bronchiolitis
to low-grade malignant lymphoma. It is characterized
by infiltration of the interstitium and alveolar spaces of
the lung by lymphocytes, plasma cells. Although LIP
is commonly seen in Sjégren’s syndrome, it has also
been reported in RA and is associated with autoantibody

production (especially with dysproteinemias)

Organizing pneumonia

Characteristics of OP include excessive proliferation
of granulation tissue, which consists of loose collagen-
embedded fibroblasts and myofibroblasts, within small
airway, and alveolar duct, along with chronic inflammation
in surround alveoli. OP has a better prognosis than other
RA-ILD.

Prognosis and management

The treatment for RA-ILD is quite empirical
because there have been no randomized placebo-
controlled trials. Patients with non-UIP histopathologic
patterns are more likely to respond to steroid and/or
immunosuppressive agents.

Asymptomatic patients can be monitored though
clinical assessment, pulmonary function test, and chest
radiography at 6-12 months interval or whenever the
symptoms get worse.

Treatments should be considered in the following

patients: younger age, histopathologic patterns other

than UIP, and worsening of symptoms, pulmonary
function test or HRCT over the preceding 3-6 months.

For symptomatic patients who have evidence of
progressive respiratory impairment or have non-UIP
histopathologic types (based on HRCT or biopsy), initial
treatment should be prednisolone 0.5 mg/kg/day after
excluding infection. The maximum dose is 60 mg/day as
a higher dose carries a significant risk of infection without
providing additional benefit. If response occurs (usually
within 1-3 months), prednisolone should be slowly
tapered to the maintenance dose of 10 mg/day.

For patients who fail to response to initial treatment
with glucocorticoid, immunosuppressive agents such
as azathioprine (3 mg/kg orally up to 200 mg/day),
mycophenolate mofetil (250 mg given twice a day
initially with a target dose of 1.5 to 2 g/day), or
cyclophosphamide (100 to 120 mg orally/day as a
single daily dose) could be added®

For patients who develop rapidly progressive acute
interstitial lung disease (Hamman-Rich syndrome)
or organizing pneumonia after excluding infection,
high-dose intravenous glucocorticoids (methylprednisolone
1-2 g/day) should be given. If those patients develop
impending or ongoing respiratory failure, immunosuppressive

agents may be added at the same time.

Airway Disease in Rheumatoid Arthritis
Along with interstitial lung disease, airway disease
is now regarded as one of the major lung complications
in RA. Both upper and lower airway diseases can be
involved.
Upper airway involvement
The prevalence of laryngeal involvement in
RA ranges from 13-75 % in different series®.

Cricoarytenoid arthritis is the most common cause
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of upper airway obstruction. Other causes are less
common such as rheumatoid nodules on the vocal cord
or vasculitis involving the recurrent laryngeal or vagus
nerves, causing vocal cord paralysis. Upper airway
disease is frequently found in females with longstanding
and severe RA®. Early manifestation includes hoarseness
of voice, dysphagia, odynophagia, tenderness of the
throat, pain on coughing or speaking, and exertional
dyspnea. Acute stridor or obstructive respiratory failure
might occur from sudden subluxation or superimposed
airway edema from infection or recent endotracheal
intubation. However, symptoms usually are absent until
significant obstruction occurs.

HRCT is more sensitive than direct laryngoscopy
and can detect abnormalities before symptoms develop.
These HRC findings include prominent hyperdense
intra-articular sclerotic foci in the arytenoid and cricoid
cartilages, increased spacing between the arytenoid and
cricoid cartilages due to joint effusion, and subluxation
of the joint™.

Mild symptoms may be treated with non-steroidal
anti-inflammatory drugs (NSAIDs) and other medications
to control RA joint inflammation. For more severe
obstruction, surgical intervention with mobilization of
the cricoarytenoid joints and lateral fixation of one of
the cords may be required in addition to immediate
airway management™.

Lower airway involvement

The prevalence of small airway obstruction and
bronchial hyperresponsiveness remains uncertain as
studies have been confounded by smoking or RA-ILD.
Mori et al found that the prevalence of obstructive small
airway disease was 30.3 % in RA patients without
RA-ILD or bronchiolitis on HRCT. However,17.4 % of the
participants in this study were former or current smokers.

Factors that were significantly associated with abnormal
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FEF25775 include respiratory symptoms, smoking
history, and disease duration more than 10 years®. The
prevalence of small airways abnormalities detected from
HRCT is greater than physiologic airway obstruction
detected from PFT™.
Bronchiectasis

Bronchiectasis is the feature of permanent
irreversible dilatation of cartilage-containing airways.
Symptoms typically include recurrent cough, sputum
production, and respiratory infections. The prevalence
in case series has varied from 0 % to 10 %. HRCT
can detect bronchiectasis up to 30 % in RA without |
LD"""®. The most common radiographic abnormalities are
bibasilar diffusely interstitial marking and focal opacities.
However, cysts and air-fluid levels can be found.
Obstructive and restrictive patterns can be found in PFT.

Shared genetic risk factors in terms of share
epitope (SE) might contribute to the association
between bronchiectasis and RA. In RA patients with
bronchiectasis, more protease inhibitor phenotype MM
and HLADRA4- antigen positive were observed”. Remy
et al found that CFTR abnormalities may predispose to
the development of bronchiectasis in RA™. RA patients
with bronchiectasis, recurrent pulmonary infections, and
respiratory failure could have a mortality rate of 7.3 times
of the general population, 5 times of RA patients alone,
2.4 times of bronchiectasis patients alone”. Treatment
is similar to other forms of bronchiectasis.
Obliterative bronchiolitis

Obliterative bronchiolitis (OB) is rare but fatal,
characterized by progressive concentric narrowing of
membranous bronchioles that associated with previous
penicillamine treatment. OB is more common in women

and patients with positive rheumatoid factor tests.
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The clinical manifestations include abrupt onset
of dyspnea and dry cough. Its rapid onset allows us to
distinguish this condition from other pulmonary diseases
in RA.

Physical examination may find inspiratory rales
and mid-inspiratory squeak. Chest radiography can
be normal but may show signs of air trapping. HRCT
often shows bronchial wall thickening, centrilobular
emphysema, areas of low attenuation with a mosaic
pattern, and bronchiectasis’* PFT may reveal airflow
obstruction, normal or reduced diffusing capacity
(DLCO), and mild to moderate arterial hypoxemia as
well as respiratory alkalosis in arterial blood gases. BAL
may show an increase in the percentage of neutrophils
(range 60 to 78 %)™

Constrictive bronchiolitis is the most common
histopathologic finding that shows lymphoplasmacytic
infiltration of airway walls that are confined to small
bronchi and bronchioles. Bronchiolar lumens are
obliterated and bronchial walls are destroyed by
granulation tissue. Parenchymal involvement may be

affected only to the surrounding bronchiolitis™.

The initial treatment of RA-associated OB is to
discontinue the offending agent such as penicillamine,
gold, or sulfasalazine. The use of antibiotics and
bronchodilators is usually ineffective. The prognosis is
generally poor due to the lack of satisfactory response
to immunosuppressive agents. High-dose corticosteroids
are often used. Azathioprine, cyclophosphamide™
etanercept (a TNF-inhibitor)’, erythromycin”, could be
used. However, data from large series or randomized
trials are lacking. In severe cases, a lung transplant

may be necessary.

Follicular bronchiolitis

Follicular bronchiolitis is defined as lymphoid
hyperplasia of bronchus-associated lymphoid tissue’".
The obstruction is caused by external compression
of bronchioles which is different from direct luminal
occlusion seen in OB. In the study of Tansey and
colleagues, follicular bronchiolitis (23 %) was most
commonly seen in RA patients.

Clinical presentations include dyspnea (100%),
both fever and cough infrequently occur. High level
(1:640 to 1:2560) of rheumatoid factor is usually seen.

Chest radiography shows bilateral reticular or
nodular opacities. The most common findings in HRCT
are bilateral, diffuse centrilobular nodule (less than
3 mm.), and glound-glass opacity. Mosaic patterns and
honeycombing are usually not seen. PFT shows both
obstructive and restrictive pattern, but restrictive is more
common.

The optimal treatment of follicular bronchiolitis in
RA is not known. Patients with mild symptoms may be
observed without treatment. For symptomatic patients,

corticosteroid and macrolide may be used™

Rheumatoid Nodules

Rheumatoid nodule is the only pulmonary mani-
festation specifically for RA. Prevalence of pulmonary
rheumatoid nodules in RA patients depends on methods
used for detection such as chest radiography can detect
lung nodules approximately 0.2 % of RA patients. HRCT
increases the yield of detection to 22 % ®. Rheumatoid
nodules often occur in patients with longstanding disease
and with concomitant subcutaneous rheumatoid nodules.
The HLA-DR4 haplotype (including the heterogeneous
group of DRB1 alleles) is predictive of the risk of

developing subcutaneous nodules in RA.
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Patients are usually asymptomatic, but hemoptysis
(from cavitation lesion), pleural effusion, pyopneumothorax
and pneumothorax (from erosion pleural space) can
occur.”!

The nodules in the lung could be recurrent or
appearing first in one lung then the other lung later.
These nodules may be solitary or multiple and may
enlarge, remain static or shrink to scar. They are round
and vary in size from 0.5-7 cm. They are located in
subpleural areas or interlobular septa in the middle and
upper lung zones®. The central necrosis may occur
in some of pulmonary nodules. Histopathology of the
nodules is a central area of necrosis surrounded
by palisading macrophages and then inflammatory
cells including lymphocytes and plasma cells. The
radiographic finding may mimic malignancy.

The etiology of rheumatoid nodule is unknown. It is
hypothesized that repeated trauma including local
vascular damage resulting in neoangiogenesis and
granulation formation. Endothelial injury causes
accumulation of IgM immune complex on small vessel
walls. The deposit of RF induces the activation of
monocytes and macrophages. These cells secrete
interleukin-1, prostaglandin E2 and angiogenic factors.
Chemotactic factors and fibronectin are responsible for
the necrotic matrix and formation of palisading granuloma.
This can suggest that rheumatoid nodules may result from
vasculitis process’.

Differentiation of rheumatoid nodules from lung
cancer is essential, especially in patients with a history
of smoking. Prognosis of rheumatoid nodules is good,

with spontaneous resolution. Complications are rare.
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Pleural disease

Pleural disease is one of the most common
pulmonary complication of RA. In autopsy studies,
38-73% of RA patients had pleural involvement;
however, symptomatic pleurisy was less frequent™®'.
Biopsy reveals nonspecific chronic inflammation and
fibrosis. The incidence of clinical pleural effusion in RA is
2-5 %. Male and subcutaneous nodules are thought to
be at high risk of pleural involvement, usually at the age
of 45 years®'. Pleural disease is common in longstanding
RA but can precede joint disease. A high prevalence
of HLA-B8 and Dw3 is associated with rheumatoid
pleural effusion®.

Mechanisms of pleural effusion include impaired
fluid resorption in pleura, necrosis of subpleural
rheumatoid nodules, and local production of cytokines
and immune complexes leading to endothelial injury
and capillary permeability™

The patients may be asymptomatic with effusion
discovered in routine chest radiographs. When symptoms
occur, chest pain and fever are common. These
symptoms may mimic bacterial pneumonia. Usually,
pleural effusion is small-moderate volume and unilateral.

Pleural effusion can be diagnosed on chest
radiography, with blunting of the costophrenic angles
in the upright position. Further evaluation of possible
comorbid ILD, subpleural cavitating rheumatoid nodules,
pleural thickening, or unexpandable lung might require
HRCT to aid in diagnosis.

Thoracentesis should be performed for any
effusion with >1 cm of layering on decubitus fims.
Rheumatoid effusion is a sterile exudative fluid with
low pH (<7.3), low glucose (<60 mg/dl) and high lactate
dehydrogenase (may be >700 IU/L).

This low glucose level is secondary to impaired

membrane transport of glucose (due to pleural



Un 38 aovuii 3 Numgu-Sunny 2562

thickening) and increased utilization by inflammatory

cell®.

A low level of pH reflects ongoing inflammation in
the pleural cavity with a high rate of glucose metabolism
and lactate and carbon dioxide accumulation®. Infection
should be ruled out as low pH, low glucose, and high
LDH level seen in rheumatoid effusion is also typical
for bacterial empyema.

Sterile empyematous effusion is pus-like
appearance with a very high WBC content (>50,000/
mm3), low pH (<7.2) and glucose content (<40 mg/
dl), and massive cellular debris without organisms
found. This may be caused by rupture necrotic subt
pleural rheumatoid nodule into pleural space and
subsequent formation of bronchopleural fistula’. Long-
standing chronic pleural inflammation may result in the
formation of fibrous peel causing trapped lung. Chronic
pleural inflammation may cause pseudochylous pleural,
milky appearance due to elevated cholesterol level (>200
mg/dl). Among the causes for pseudochylous pleural
exudates, long-standing TB and rheumatoid pleural
effusion were the most common.

The rheumatoid factor is increased in pleural
effusion and is usually greater than 1:320 and greater
than found in serum. A finding of RF in the pleural
effusion is strongly suggestive of a rheumatoid origin
for the pleural exudate. RA cell or ragocytes (WBC with
phagocytic intracellular inclusions and ability to liberate
RF) are seen but are not diagnostic because they can
be found in tuberculous pleurisy and malignant pleural
effusions® There are giant multinucleated macrophages,
elongated macrophages, and background of granular
debris in cytology examination®

Rheumatoid pleuritis and rheumatoid effusion
usually resolve spontaneously (within an average of 14

months) or with treatment of RA joint disease. However,

symptomatic patients may require thoracentesis. When
diseases do not resolve spontaneously, corticosteroid
and immunosuppressive drugs may be beneficial.
Complete resolution of pleural effusion with high doses

of oral corticosteroid was reported®.

Pulmonary hypertension

Pulmonary arterial hypertension (PAH) is
extremely rare in RA. This may be associated with
vasculitis, symptoms and sign of systemic vasculitis
should occur simultaneously. Secondary pulmonary
hypertension has also been reported in patients with
RA. Dawson et al found that 6% of RA patients had

pulmonary hypertension due to lung disease®.

Lung cancer

The risk of developing lung cancer may be
slightly greater in patients with RA than in the general
population. In one cohort study of 8768 patients with
diagnosis RA, patients with RA were 43% (odds ratio
1.43) more likely to develop lung cancer than patients
without RA®.

Conclusion

Pulmonary involvement is common among patients
with rheumatoid arthritis. Almost all components of
the lung structure are targets of injury, especially ILD.
The presence of ILD is important because it leads to
significant morbidity and mortality. The mechanism of
lung injury is caused by genetic, environmental exposure
and drug use. Some patients may develop pulmonary
disease before arthritis symptoms, however, some
patients with pulmonary involvement may be
asymptomatic. Advanced screening tools allow us to

detect and treat at an early stage.
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Pulmonary Veno-occlusive Disease

VNI

m’azm’mﬁumamﬁa@ﬂamga (Pulmonary
hypertension, PH) fana:fifldnanuduiaionaaa
IRoauaddan (mean pulmonary artery pressure, mPAP)
1ummzﬁﬂ§an'j’1ﬂﬂa faunnin 20 wu.Usean NI
lasnogiwialadnaan (right heart catheterization,
RHC) aufienuvasasanisawmiiolan (World Health
Organization, WHO)" lsauazanufaundlunans

FUNUIVDIU0R HIIUREVIAALADN RINITORINALA

fianizanudunaeaiioadaagsle

Pulmonary veno-occlusive disease (PVOD) L.z
pulmonary capillary hemangiomatosis (PCH) LiJuIiﬂ‘VlﬁJ
anuRaUnafinasndonsuaziaaniioadaslan 7

SINA LA PH 13U T@Uqﬁ@“}msmmaﬂmﬁa 2 wule

5 4 4 e e 4 . X A
wopmnilafisuniugihe PH 8ug laangulsailanaiia
ﬁmaaﬁmﬁm’wﬁﬂmﬁamm@ﬁu nndayaniiin

wenBinenludlagiu ldfimaaualik PVOD uaz PCH IR

ulsalungaundoaiw? &atin luvndail asldénin PvOD
unungulinainand

K128 PVOD dinda1ms uaza1mIuaainmanas
ﬁuﬁﬂ’ayI‘mmmﬁmaamﬁamLmﬂa@m (pulmonary
arterial hypertenS|on PAH) PVOD aa"l,@mﬂm"lﬂuv\m@
myawmmaa PAH' LL@]LuaamﬂmsmL%%IiﬂﬂiuLLsa
nin LLiﬂwﬂJLLWJI‘LLSJ’%wLﬂ@]ﬂ’]’lem‘iﬂsﬁa%Y]E%LL‘idil’lﬂﬂ’l‘i
sl,ﬁm%fﬂmlumjw pulmonary vasodilators & PvoD
Sefimanennsallsafiaaninun

Sul3aRniiiouit 9 nsngrew 2562

WANT NAINYNY W.U.

6 o v 4
UnWnelseudatan

i baszuunrmglauazimlsn madmegsmans

ﬂmmWﬁﬂP/7ﬁ@75ﬁ?57?’W£l7il7ﬂ UWIVINYINENTA

n139unnnanlsa

myduunlanga PH ludlagtiu inmadszgy
World Symposium on PH ﬂ%ﬂ‘ﬁl 6 ui 2562 ﬁl,ﬁao
Nice UszinanSoea Sanoutis PH saniilu 5 NRNRAN 9
ANBINTUNEN TR NN IUREINIIARTEN LARZUWINTY
mM3nw (7199 1) Tas PVOD ldandnaglungudes
284 PAH %278 1.6: PAH with overt features of venous/
capillaries (PVOD/PCH) involvement Lf‘iaamnﬁﬂmmz
saumaaimymaisulafia 81013 wazaungusanaz
Afipdasiumaialsaiulndidosiu PAH 1™ 84
W fidunsisasnenanwdiarorn lag PAH §
WenFanwinasadoauaslaadin pre-capillary &%
PVOD finenamwiinaanidaadiansin post-capillary

A A . 2
uachnaaalaaaraglaa (capillary pulmonary vessel)

=%
ASUINAINYN
PVOD wulsanwuldtasuaziiassenn Whasan
NMIIBIRNLUUIUIALNITATIINWNENTINLIVD I
5 ﬁl £ \ [ aa 6
Wadaa mun"tu"lmmn’lunmm MINeNUgUANTIL
=2 Ig a a 6
aslinainannnisiszanm umsﬂs:mmqmﬂﬁm
a N & A .
n13tna PVOD ANPUANIIUNIING primary pulmonary
hypertension (PPH) atifl 0.1 fi9 0.24 Audalszzng
d' v 4-6 ] I3 a 6&/ ] v
wisauau® adrslsfiana gidnisali laldvow
K18 PVOD filfinanangwian1izdne 1iw PVOD
ﬁtﬁ@ﬂur{é’ﬂ’m connective tissue disease LUAW FAFIN
Fwaugirsmouazngelulia PVOD asfidasin
Qs =1 Aj 1 QI 1 U
Wa g Nw Aatlvzanme 1:1 "IIGLL@]ﬂ@I’Nﬁ]’Iﬂa@]ﬁ’JquE‘]J’JU
PAH fiaztilwwendsuinnin®
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mmqmmﬁﬂfsﬂ uaziladades

pvoD iulsafionaifiaduaswiofiasiuiulsa
%%ammqé‘uﬂﬁmaﬁaﬁu PAH udtitasannidiulsaiiny
lastae ﬂﬁﬂi”mﬁﬁﬁmmamﬂumﬂmﬁwmuﬁﬂaﬂ
$ruawitasirinn 1w PVOD wusiwiulse systemic
sclerosis Iiﬂam%a human immunodeficiency virus (HIV)
S9N aRwlniinaden wazmstsznoveandw 1
51mmiiﬂﬁwumnm']uﬁ@ﬂﬂamaﬁuﬁqﬂﬁuﬁaﬂ

mwﬁmﬂnﬁmaﬁuﬁqnﬁu

(Genetic Factors)
PINMINLBNUNLRIATEUATI DFUNTNRAE 9
awiiu PvoD®™ %a"l,éfﬁn"lﬂg&ﬂﬁiﬁuwummﬁuﬁuf
284130 PVOD AunInatuwusvaddun EIF2AK4
(Eukaryotic translation initiation factor 2-alpha kinase)
uazdw BMPR2 (Type 1l bone morphogenic protein
receptor) las M Iy mInaewuivasin EIF2AK4
lugthulsa PvOD vslusefdusslifimngnluasaunts

anduiidulinaqe o

finsnununInasiuives
EIF2AK4 auaz 31.3 lugjilaa PVOD ilnufiufasas 2.2
Tugthe PAH™ & SlUARUANNTUNUTVaIBU EIF2AKY
nuMILtia PVOD mumiﬂmﬂﬁuﬁjmaaﬁu BMPR2 %t
ﬁ’mmﬂwuluﬁﬂw PAH™?" LaATI8BANLNNTNANY
Wutveadu BMPR2 lugihe PVOD 1he*

mmm’mmmﬁnm@“ﬂ’m PH Tutl w.¢. 2558
Talanuidyiunliduunihdainsmonaanms
Wi yIuuARiae idiopathic PAH uaz PVOD 11228
s daundnluasauaiiiumendelyl uazdounusinld
ldayavasnanansiuivesiulunstislinisidede
PVOD wn lisunsaamadiudunanendinenle tou
\fiom379Wy bi-allelic mutation Va8 EIF2AK4 Tugtle
Aflomsuazennsuaasuas PVOD AX1se 38 PVOD
avaund LHuaw

mﬂﬁ%’um a']il:ﬂﬁ Ltazqwé
nslT1ane1n13e8 N0 RIS R BRANIRIEN
(anorexigen)vlﬁl,l,ﬁ aminorex WLae fenfluramine L‘W‘um”lll
Foslumsiiie PAH Faian' LL@i"ﬁagammﬁuﬁuﬁ‘mm
mﬂﬁjuﬁ Aumsia PVOD fefittes lasfinnssnoann
pﬁﬂwmmm%ﬁa wugthe PVOD 1 au fdszi@lden
nﬁju‘ﬁ Aatduiansas 4.2 lumm:ﬁgﬂm PAH WU
ﬂizﬁmﬂ“ﬁmmjuﬁ Jaoay 33.3°
puafiiniafldlunssnelinussmne g via
Iuanusunusiunsiia PVoD léun mitomycin,
bleomycin, carmustine (BCNU) a2 cyclophosphamide'® "
wazfalineanunisiia PVYOD wasannnisgnang
lanszan (bone marrow transplantation)’”"
Trichloroethylene ludvnazadunisafianiia
AfinpnuanuFuRREIUMIAG PVOD 9nnmsinmn
§ilhe PVOD® matisunugilie PAH wulszians
SWNE trichloroethylene NN IUIzNaLaTIWIDUAY 42
lugthy PvoD Wisufusasas 3.1 ludihy PAH lag
ondwnandiguida trichloroethylene lefur snslans
F9Laas THMBLaLFNANIEZaNaaN
miguq%'%'ﬁ'umnﬁ@ PVOD {318971%3210N 2 case
series iBugile PVOD iy PAH wué’ﬁmugﬁﬁﬂiﬁa
guq%’%hmju PVOD gininlu PAH*"

Autoimmune Disorders

PAH unizsaniing lduaslu connective tissue
disease (CTD) T4 systemic sclerosis, systemic lupus
erythematosus (SLE), mixed connective tissue disease
(MCTD) wazwu'lelitasiinly rheumatoid arthritis,
dermatomyositis Lz Sjogren’s syndrome' Dorfmuller
LAZAME lAFILNAININNTABLAUEIRBENVLNWADALREA
Uaalugilie PAH-associated CTD lLigdafiouiiu
K1y idiopathic PAH 59lavnmsfnw e funens
snwadlalugiliy PAH-associated CTD uazWuin
Jooaz 75 maa;jﬁwmjmf: fianufiadndlunasaliaad

Uaq (pulmonary vein) 33468 tgunugile idiopathic
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PAH wulwenTanwAaUndlunsaafaadilaatine
a8z 17.2% LazNMIANEIAINAT? Qﬂam’%mﬁﬂu

mj&l PAH-associated CTD tiulsa systemic sclerosis

= ~ a A a A o t4
DINUUN Uqﬁﬁﬂjwwﬂﬂﬂﬂluﬁaﬂ@Lﬂa@@qﬂa@‘ﬂ\‘i‘ﬁw(ﬂ

IRAAARDIAUNIIANEIVAY Gunther Lazame® el

a

ANwIAaNFkeYad PVOD 310 high resolution computed

DI

tomography (HRCT) Ta4laa Iurﬂ’ﬂw systemic sclerosis
Fawuinfesas 61.5 madgﬂm systemic sclerosis A
pre-capillary PH §&nwmzaas HRCT fitdn ey PVOD
Tayaan 2 madnsndlfidiwin Sadngruwihwowms
amwﬁl post-capillary pulmonary veins Iurﬂ’ﬂw CTD
78 PAH lefias I@ﬂmwnlulgﬂm systemic sclerosis

uaﬂﬁnﬂmj;&lkﬂ CTD LLﬁ'J gﬂﬁi']ﬂﬁ']%"llu’]ﬂlaﬁﬂ
WU PVOD Iuiiﬂmj&l inflammatory disorders fé‘l‘ivl,ﬁ] an
laun sarcoidosis, Langerhans’ cell granulomatosis L&z

Hashimoto’s thyroiditis®

o
Tsafinida

PAH finusiufiunmsaaite HIV "L@Tgﬂé’n,mﬂagji
sluﬂ@;miaﬂ 1.4: PAH with other associated conditions’
LA MSUAN T UEIas PVOD AuMIaaise HIV i
AUYANIINMITNBNUNANTIIN NN TINEVRIRT 8
HIV-related pulmonary hypertension Wu PVOD 1/3zdntk
$ovaz 6.06° lusurasnaaesuisuRuEIUNMIAa
PVOD % ﬂ'a"[ﬁﬁﬁagaﬁ%’mw sulngduniiasa
serology @im%a"ﬁﬁ@@i’l\‘]ﬂ lAnauIn (1w toxoplasma
gondii uaz measles) wiadanmsuazanisuaasiile
Aunsdaleuninia (Epstein-Barr or cytomegalovirus)
Tugsseaznailesunsdiess PVOD

We15INen

WHITRNIWYDS PVOD ﬁaﬁmiq@ﬁv’maama@
\Baadniaaannwsfia (fbrous tissue) lunaaaidanaly
1aaRIHAILMEMIUUURRIN G WIoRWILUNAIN (1
ﬂﬂiq@%uﬁmaa@Lﬁa@ﬁﬁ Mliiianzanudulunaea
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Lé‘amﬁﬁgd SINRRHITIINRDALRaAG T intima VaIraaa
WReadlanaunalan (venules waz small veins) i
- o X 4 X v
lobular septa AMIAWIAITU M UFsudasinyle
v =} o d’d 14 d! s
vasunluraaaifaadinivwialug® Fan1svuian
X o c X .9 e
Iuvainaaaidandilanuuialani A lwanwmzuad
HaaALAaAA T lATIRT A ILWARALREALAT NILLTY
internal WRz external elastic lamina WLSIAZRINITOLYN
HaaaLRan 2 THABIAIINAILRUINIINIEIA1A lag
P o
waoatfaad1atlugau interlobular septa lupmedl
AROALRDALAI agju%nm centriacinar G'fiw:%@:vl,ﬂﬁu
nanaan’ miq@ﬁuma\‘maa@Lﬁa@oﬁmaﬂmﬂﬁﬂﬁlﬁ@
nﬁa:ﬂawmﬁulu%aa@Lﬁaﬂ@ﬁgmﬁa favinlwiAanTe
hemosiderosis LAz pulmonary congestion 1é Tasnae
pulmonary congestion mnAaLusz ez AW az¥in A
ﬁmﬂﬂﬁﬂul,mmvlﬂ;j interstitial fibrosis® NMygANUYa4
waaaiiaad Sahlugmasfimseaiioalndluansu:
fine anastomosis 381 <) AaaALRaANgAN K
mamﬁamaﬂu%nmqaamﬂa@ (alveolar capillaries)
21 1ASUNANIINY Loz U anB s UINLAZAALALD
(engorge and tortuous)* #3aAM I ANIUV 8T alveolar
capillary 1w 2 w38 3 Tu° GeviAiAaduansmval
pulmonary capillary hemangiomatosis TIFOANBBINY
ﬁagamsﬁnm@ﬂw PVOD/PCH 38 3187 WURNMIE
nane§3ineivas PCH ldlugias PVOD uazasy
631 PCH b unszuinuns reactive angioproliferative
AnaFuLtaIsiaanA1Iz PVOD
Wm%amwmaamamé‘ammaﬂa@h@ﬂw PVOD
dulnnj9ewy medial hypertrophy WAZNIITRUIGD
YBITW intima UL eccentric TIRNBULAINFNIARNE
NUANHIASYDINABALRDANLAAIIN thromboembolic
pulmonary hypertension wazluilagiiu finadufiaidy
ol mnﬂﬁwuﬂawawaa@Lﬁaml,mﬂaﬂlu;jﬂw PVOD
g: | A tﬂl g: A )
unidwngauiiiasannnsganuuasnasaiiandilan
'vﬁaLﬁ@mﬂmmqﬁdﬁumgﬁmﬁu SINA AL AAWLNT

& A o . A ‘[ 26,28
FAMANVNARDALADAATNLNCHARDALNDAILLAI LA G
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ANVUSNIAFRN LAZNIIIRINY
M3BnUseIRUazN1INTIIINY

2IMIUATANMIURAIBIKLE PVOD Tunnas
fua1nsvesgiie PH 5uq LRZBIINLAINIIURAS
284 pulmonary edema & @olaleifuannsfisumne
ﬁagaﬁnﬂmiﬁﬂm@ﬁm PVOD 2 3118911 ® wud1a1nny
LLﬂZ@Wﬂ’]SLLﬁ@G’}JaGl}E/ﬂ’JUﬂﬁjuﬁ‘ﬁlwuﬂaﬂ 4o wnilay
uaunulld ansvasnizialaassinne Wuswu
wazaMTlaurd g unuinanueimsladuifonls
Kieunasn

N1TNIIINILANNUAINITURAIVDINTE
pulmonary hypertension wazilaveswinane g
prominent P2 component of the second heart sound,
tricuspid regurgitation murmur, distention of jugular
vein, right ventricular heaving Laz11U234%° a1N1ILRAY
289 pulmonary edema ﬂ'ﬂﬁ]:"l,;iwuslugﬂm PAH? 33
onududtolunmsuenszwinadile PAH uaz PVOD
& samnInTasemeiug fienanuld 1w clubbing
of fingers WAz cyanosis mmmwuvl,ﬁﬁy'ﬂugﬂm PAH
ez PVOD>?*
NMIATVNNANLTIENT DN

INWUANWLEVAY pulmonary edema 3UNU
ANBLD pulmonary hypertension PMNNNWTNUTIF
7132980 LB% WU enlarged proximal pulmonary arteries,
peripheral interstitial infiltrate, septal lines LLa¢ right-sided
pleural effusions anaTIERLEYWNNTIRIRY PVOD™
FIUWANENETIRABNAILABINITIIDNITNLAN B UV DI
pulmonary hypertension TN pulmonary edema
WULAEINY NINANTANI128S Resten A. Lazame™ e
wWinuifisuniwaheSidaenfiainainisenvasgia
PVOD gt PAH Wud1 ground-glass opacities,
smooth thickened interlobular septa L8 mediastinal
adenopathy wu'ldtiaulugiliy PVOD™ *" dauanwmmus
guﬁ] L% inhomogeneous lung parenchyma with a

mosaic attenuation, well-defined pulmonary nodules,

pulmonary artery to thoracic aorta ratio > 1.0 L& pleuro-
pericardial effusion anansanylalugiln PVoD udlals
NN > 202

]
s

N13a519W laAgadwidaIaNNgs
(Echocardiography)
Transthoracic echocardiography unydazilin

'
o

ﬁéhmymehUIuﬂWiﬁﬁaﬁﬂpjﬂaﬂﬁaaﬁﬂnﬂa: PH
§FIMIVUNUINVBY echocardiography Iug}”ﬂm PVOD
‘ﬁ'ﬁﬁﬁty waNIMNMIUIUAUANUTULIIVEY PH Uazil
Frpsdumsrhauuesialafidhainfadnansell 2
anA1anIn1Tvaiswlaia

(Hemodynamic Parameters)

PVOD 1@'%un135@1ﬁa%i1u pulmonary hyperten-
sion mjwﬁ 1" flosniidnaumanimsinadoulafia
MNMIIERLEIUALTN2N (right heart catheterization,
RHC) wnidendufinuls PAH fa Tasifuduves
mPAP luaaseiin > 20 mmHg FINNY pulmonary arterial
wedge pressure (PAWP) < 15 mmHg ae pulmonary
vascular resistance (PVR) = 3 Wood units (WU) "%GL‘TJ%@"‘I
RUMIATT MaIuulaiauas pre-capillary PH (PAH
group)’ 37 PAWP Lﬂuﬂﬂalugﬂw PVOD tiia9a1n
PAWP udtadsfiuanifonnudusainaaniiond
Uaauwalnajdawnans (central pulmonary vein) uaz
wlavasdroun® Wladudfuaasfsanudulunaaa
Weaaddaauwaiinlugilie PvoD® lugtle PVOD
F2WIMsTa PAWP nasannisuariud anadnmsiiia
Hupoaennnudu PAWP lugiausn wasaniuenaang
CHRELLHE) fasamiulng sanmsfideaden 992118
inunaaadaadeafinalng sanldgialaiasthouw’
'ﬁuﬂumqwaﬁiﬂ anufiaUndlurseaiianduaznaan
\faarlondaalu PvOD liginansznulifidl PAWP g9
Anvanaaainisnaivulafiavesgin PVOD 14

mﬁauﬁ'ﬂugﬂm PAH 13731 PVOD azianuialn@n

post-capillary pulmonary vessel
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Acute Vasodilator Testing

NNINAFAL acute vasodilator #38 vasoreactivity
testing tlagdnunnaziluszninsmslssosuiile
Bnanlugilis PAH s wiulugile PvoD mMInaRaUit
219 iAnn1zunInGouguuss da pulmonary edema
1o wihazlaldiRanugihe PvoD nnma damoau
M 3lT inhaled nitric oxide ln13¥i1 vasodilator test 'laj
WUIINANTIL pulmonary edema lu;jﬁam PVOD® Ui
nansnaganit Waunsaldiuensaeuawenie
MUBMSAAAITLNIATaUINNATIE calcium channel
blocker lugtlay PVOD ld ** n1inasau acute
vasoreactivity testing 3913ildunsasrafisninln
H1las PVOD™ LL@imﬂVL@Tﬁ'm'ﬁmaauﬁslu;jﬂaU PAH
weLia pulmonary edema luszningmsrinmInasay
aniaziulumsdfiieds PVOD fasifinanndu’
Pulmonary Function, Gas Exchange Was Exercise
Testing

Spirometry lugthiy PVOD lasiuannazlnaifios
Und ndayan13finsves Montani uazaAm® WU
m'é‘lzmaa forced expiratory volume in 1 second (FEV1)
/ force vital capacity (VC) #¥onas 80.7 %dLﬂ%@i’]ﬁaglu
\naunUNG LLaﬂﬂﬁLﬁmﬁumﬁfﬂvlé’luﬁﬂw PAH uena
THNUNNLWNIAN®* WU mild obstructive defect
27%, mild restrictive defect 18.2% L@z combine defect
18.2% lug1lae PVOD

mimaﬁ]ﬁ'ﬁwﬁry fa @ diffusing capacity for car-
bon monoxide (DLCO) Hile PVOD dnwuiin1iaaas
289 DLCO luszé'uﬁgul,l,iandﬁ LﬁaLﬁmuﬁu;&”ﬂm PAH*
3 LLazﬂJ’]ﬂﬂ’i’]ﬂ%\‘lﬁladéﬂ’Jﬁl PVOD #inm38aas189 DLCO
< 50% predicted® 2> 3137 DLCO @'%WVL@Tmﬂsl,ug;JTﬂw
ﬂq'u‘ff anvaunelaane pulmonary hypertension L84
TIWNUNNME interstitial edema™

n2z hypoxemia wuldtaslugiis PAH udlu
Hilae PVOD dinwud1n1z hypoxemia I0na3uuss

g6

unniluymeRnuazumeaanindsniy wune
hypoxemia i;uLLidmﬂ%u%ﬁdmimn 6-minute-walk
test (BMWT) lugfile PVOD lanazfiszdiy Spo, nav
msmaam’iﬂﬂiﬂgﬂw PAH 310 dauszoznnefitanle
Tunnsasia 6MWT siwlsidnain
Bronchoalveolar lavage

w413 bronchoscopy 3z lalin1sasaadivh
nudutszdnlughe PAH Lwiﬁﬁa;gmﬁ'mﬁumimn
bronchoalveolar lavage (BAL) fiuid 31819815z Temblu
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Endobronchial Schwannoma: Case Report
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mﬂ?mmgmmwf ATUSUNNEAIFATAITITNEILIE UHIINLIAENTAR

wijdnedany 48 U (Juwithu pliduwnimia
QUATTI% W l5IN N UaTI8a M IR LA 8 e
ganuIdan 3 wien JlsaUszddn laun wianinuunas
anudulafingemuquldd Tiguuws Ugesnmadu
TubandadudadtoTalsauazluld s Tdunselu
asouas 1 Dreuiilowdtding me g Lifld imilay
lifidunien 3 deudau sEnmulafiiioinianna
wilagianaanusy il 200 wasdasngann il
Lifledlwdan Tifiminan 1 @eunawldwuuwng
Alsanenunalnathu MwdneSiansraenwy right lung
atelectasis (33J°?'i 1) uazmwaneSiFaauRILAaINIIIEN
(computed tomography; CT) WU endobronchial mass "71I
right main bronchus L& right lung atelectasis (Eﬂﬁl 2)
le3unssasndaariaaaan (flexible bronchoscopy) Wu
endobronchial mass at right main bronchus with total
occlusion WANIIATIINWNENTINGIWULIW chronic
inflammation 3989ANATIILRNANTLSIWEN LN 1T 479
Tameowsnsu WAlY, anudulaie 144/100 un.Usamn,
fwas 103 a5, dammamela 22 aSywd uas
oxygen saturation 93% "Lajﬁf:aﬂu Tduin @519520ums
welany trachea shift to the right, decreased breath
sound and vocal resonance on right lung with dullness
on percussion m’mﬁamm:uuﬁuaglﬂ,ummeﬁﬂﬂa A773
spriometry WU severe restrictive ventilatory defect W@

msdaanﬁamaa@]auwmaﬂiﬂﬁagﬂﬁ 3

SuliaRuiIda i 8 wawaaw 2562

nwn1e$vansovanwu right lung atelectasis la:

Wutrachea and mediastinum shift to the right

sUil 2 muhesoudreuioresnsovanuu endobronchial mass

at right main bronchus (anfis) with carinal involvement
and right lung atelectasis; A, Axial view (mediastinal
window); B, Coronal view (mediastinal window)
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3 anuru:nwupInNsdeundaunasnauwy endobronchial

Si.

U

«n

mass originated from posterior wall, totally occluded
right main bronchus; LM, left main bronchus; RM,
right main bronchus

Hanldsunisdesndasmasaansfiauds (rigid
bronchoscopy) 33NAUMNIYN tumor removal lag33
multimodality techniques 1@un Nd-YAG laser Lﬁia
devitalized tissue wazilasnwnisiiatdaaaan, forceps
debulking L&z mechanical coring out WRYIINNITNN
wannsananIada right main bronchus 16 wafedl
residual tumorﬁ posterior wall 84 right main bronchus
ﬁaLLa@ﬂugﬂ‘ﬁl 4 HANIATIINWWENDINLTWULLI benign
nerve sheath tumor favor schwannoma (positive for
S100, SOX10 wag vimentin La negative for HMB 45,
melan A, AE1/AE3, CD56 Was EMA)
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-

e

: “I Wimor Residual tumor

nenavnism tumor removal; A, Residual tumor
n posterior wall oV right main bronchus ua:wuid
carinal involvement; B, Right bronchus intermedia
Twu tumor involvement; LM, left main bronchus;
RM, right main bronchus; RBI, right bronchus
intermedia; RML, right middle lobe; RLL, right
lower lobe.

o . o o X o
AYRFINIINIRADNNT mmigﬂﬂmé’muwuﬁ
4 o A dtg Qs Aﬂ‘ U
mwmmaam’maﬂmumuam‘lugﬂﬂ 5 Lazlads
UInuunngdasnIsunianivalssiiwmssnulay
NINIAA LL@iWU’j”ISE]UBﬂﬂﬂ’J’mLamluﬂ’liﬂi’]ﬁ@ﬁd 39
ATUAAAINIM IR NI WA laun1IYin
rigid bronchoscopy 2L tumor removal NIANN%
~ X
fwwalngan

sUA 5  nuwriigsuansoven; A, feun1sSTARNNS (broncho-
scopic intervention); B, nidun1siiinnnns

a ¢
UNIIW
Z v A v
\Wasanvasnaaaaunylaiiasiasss 0.1 289
ilasenludaanimue ' sngdulngjinidu malignant

endobronchial tumor 'l squamous cell carcinoma
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(SCC), adenoid cystic carcinoma (ACC), mucoepidermoid
carcinoma (MEC) uaztitesanlunasaauiiuninizans
UNNUISINONNTIIEN (metastasis) HaNINHETIT
mqumﬁamﬁﬁ@mn tumor-like conditions LT%
amyloidosis, Wegeners’ granulomatosis, papillomatosis
lL8z endobronchial tuberculosis®

#3% benign endobronchial tumor INAUABALH
271 mesenchymal cells I@wﬁ@ﬁwuvlﬁﬁ_iaﬂﬁqﬂ laun
harmatoma W&z lipoma Tayanisafinuasniwaley
%“o%awvl,&iﬁmm'«ﬁﬂLWﬂzluﬂWSLLﬁﬂawm@mauﬁaaaﬂ
waaaay sednnuindufiesdasliuansasriamonens
ngniafuiumsinesy

ﬂ’]igm,a%fmm;jﬂﬁﬂﬁﬁ endobronchial mass
sznauaiy

1. madszifinaneazsoalsauazanagwnss
1aaNFuaIMNT DIMTUAAS ANBULNIIANITIRUALANT
§a9Nda9ManaaY WBIILNWINTINEN Iu;jﬂamwﬁ
flonm31ilesa7n right lung atelectasis Lwiil’avl,ajag]ﬂu%u
Anga wnvansazsenliavaigil soitannndng
Ssdeanfiaasnuiduluduniadoiuazneliiians
q@é’mao right main bronchus Fanaonanlud1uniis
ldsasaslsaiacdsnd Tuwudnsmzvas mediastinal
invasion #$13LMNNZRNFEINILNIIHN bronchoscopic
intervention Lﬁamslﬂ@ma@auLLa:Lawﬁauﬁqmwaa@au
aanle uanngthafannsinga u Imaneladurag
onvsdudasrinmstiomasluszondasdurion 4u
ag}iﬁ'mhLLﬂudmadMaa@auﬁq@é’u % ANTIEYIaTE
wela (endotracheal intubation) LAzNITLINENRDARN
A8 (tracheostomy)

2. madanmadnnslalaaldnisdasnans
“iaamad (bronchoscopic intervention) Lﬁia%ﬂ‘m
NNITRABANNAAAULAZ atelectasis INNANWUZUAL
mw;umwaaiaﬁISﬂﬁiﬂLﬂuﬁmﬁwﬁmmimumﬁdao
naadnaaaanThauds (rigid bronchoscopy) Lﬁad’ﬂﬁﬂﬁ]:
unTaTiemIrelanaziniannisaneg ladneuas
1aaasiunin flexible bronchoscopy Mstdamatdunnela

e lanansdtuazindndudasrinnansddiuiu
(multimodality techniques) L34 laser, electrocautery,
argon plasma coagulation (APC), microdedrider,
balloon bronchoplasty 8¢ mechanical coring out lag
;jﬂam:ﬁmmsﬁf’fuﬁuﬁ%é’dmﬂﬁﬂﬁ'@mmﬁ FIUMILE
cryotherapy Wn liNNSLa T auaand 8L ANaUaINT
\anaaaautinininaned

3. M3AAATINTWIRBIABATINNINENEINEN
gansarhldnion g funsidanasaau lesandasd
MILaNaudNaYUN LAABITZINNIZUNINT DU L%
\Namaan wisnasaaunzy anadlasnunsiiaiienaan
unnlagnsld laser wia electrocautery fiaufiazyinms

[%
v A

AaTuLkanIanaurin tumor removal

Endobronchial schwannoma

Endobronchial schwannoma 1% neurogenic
tumor ﬁﬁﬁuﬁ’nﬁ@mﬂ mesenchymal cells U831 aaaN
G'f}d neurogenic tumor f%%fl 2 wfi@ @8 neurofibroma LLag
schwannomas @8 neurofibroma ﬁﬂL‘fluI‘iﬂﬁmgﬂ'iiu
uazwufianmelunasnanldtasnin schwannomas®

Schwannomas i’]{]d’]%ﬂ%ﬂLLjﬂLf}ia‘ﬂ w.¢. 2527°
ﬁuﬁwg’mdwLﬁmrmmwﬁ@ﬂﬂ@ﬁmmnﬂaaﬂﬁuLﬁu
Uszamn vagus nerve finsantfinlsadiiiasannidu
slow growing tumor Hilap3adinlufiensluszozusn
wANdTewNIia malignant transformation lasanas
3.9 mﬂ'ﬁLLaza'ln'mLammaa@ﬂ’s Uﬂﬁuagﬁumm@ AL
aa9nau wazmnaiduaaioizdnadss wu lo loidu
\don neuwitos wisleldeaia (Josuny uazdaa
WAL ;&’ﬂaslmo'swﬂmﬁlgﬂ%ﬁ%ﬁmmﬁﬂmLLuuBﬂv"i@a%i
winninagitaaslsale amwansSidnssenluszezusn
indn@ dnsdnwsiunugiosnied wea. 2493
fls wa. 2556 $mam 51 Mo wulugihofidugdlng
sauaz 78.4 nandonwu ldtasniuwamednias (3:2)
Funibiastouifingldtan e waaaaulngdulans
(distal one third of trachea) lasnauindvuabaiiin 3
IRAAT 8IMIUAzEIMILEAIEIRng Ao o wau

113



ds1gna 134udan na:zAnk:

Jsaisanulsa sAnSavanna:1IadutoInnan

a - X 2 am e
Wiy wioladesie szuzanaidsluniddiaslse
Uszanm 17 whau wassauas 50 QﬂﬁﬁaﬁﬂLﬂuiiﬂﬁ@
Wnan’
1 o A a 6 = 1
MwaneSigaaNRItaasnIvandanyhnIaIw
a1859ENIvanlaunu ol urA AR NAN L NAN
ﬂ%agﬂvl,"li YAULVATA ﬁﬂagﬁwﬁoﬁmﬂﬁwawaa@au
(posterior membrane) uazdulnajazlinunisanan’ly
A A o A . . A Y A
WhaLlia1n9LA 89, mediastinum wIadantnaaInIIgan
aniulunsding malignant transformation NNINTIVAY
PET-CT 2:WUANMNRAUNGLALTULA8A Y malignant
tumor®”’
NIATIINWNLTINL9ZNY spindle cells 1389
o oA ' . ' A a A
MIRWUUKITINTT Antoni A LATWLNFUIBIIINARDFN
UYMW (palisading nuclei) Bunin Verocay bodies
4 e e X
Faduanuaianizuad Schwannoma %ananniala
=1 {d‘ =) Q 1 1 &) =1
fwaaniSuemnineg laduszifoy (elongated cells
in haphazard pattern) 38N37 Antoni B nM38auNLe
n198uyIuIne (immunohistochemistry) azlnauIneia
S-100, Vimentin, SOX 10, Calretinine, Podoplanin, EMA,
CD34 uaz CD68 udazlnaausia Keratin, Cytokeratin,
Neurofilament tLaz Desmin®®
WWINIINITAITSNB schwannoma Lain
a 1 v a 4
1. AAMNBINITHATNINANYIIRADNNIADS
® a { o <
nywaniduszar 9 Ansanlunsfdeuiawaidn
laida1mInIaa N1 TuaaIUaINIINaLuATIRRa AR
‘ﬂ%a;jﬂaUﬁﬂﬁLaﬁmﬁﬂmi@Umiﬁadﬂﬁaamamm
BIDNINIAA
2. MISNBIALNITHIAA (surgery) Laun
N3N primary resection with reconstruction W31k
1 Qs U & v tﬂ' v Q dld 1 1
maaatuiwldld ifasannldnamsinmnng swlng)
WILA swtagnnauLus e I9InaNaENGa Linua b
aauan arsRondune 9 1o niflaiwiuanutwnng
YBILARZADIY TN DIAMULFUIVDINAUNINT D4 L
NMIANLINIAA '31mmmsﬁﬂm;jﬂmﬁvléf%fumsmé’@
primary resection and reconstruction 314 132 318

JAAINNIRYTIAIBLRE 5 NNICUNINTOUAH ) 37N
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msinda lun unarndafaLte, Joadniay, uHarda
WaTa (strictures), WNANTG@LEN (dehiscence), WA
naeILFeIiNBRaUN@ (glottic dysfunction)™

3. NMSINBIAWANTHIRAANITNIINITA DY
NADIAINABAAN (bronchoscopic intervention)
989N ITNBIA8N139N bronchoscopic intervention
Swamldannuazaiulnaiilu case report Lz case series
1a8A25%1NH" % rigid bronchoscopy 331U multimodality
techniques™™ (@317 1) fién LLuzﬁwﬁﬂwngﬂmﬁma
NITMINNIINENGLE bronchoscopic intervention™ latn

1. dunsanenaglunasaanlng lufivszdy
segmental bronchi

2. snuguvasnanlinsnnnwie lifin 3 bronchial
cartilage rings

3. noulanuue peduncular structure

4. adlomansuuditos

5.71h ﬂﬁﬁmwﬁmgwiamsmﬁ@ w3o lanunIn
@@ Lo

INENUMILLNAN MDY pulmonary schwannoma
WM INIUNBIISNE lasutsauduniiiaassenlsa
sanilu 2 ngu™ Ae

1. Central type ﬁamﬂmayjlu trachea LAz

. = - s, .

main bronchi GatUdgiagaantiln intraluminal type Lag
combined type (intraluminal and extraluminal space on)
dumbell tumor) N13¥11 bronchoscopic intervention %
WANNZEIATY Intraluminal type LHasnaINIInaanak

Y A A ' o o . 2
pan lanuaniatfiaunue udd Sy combined type a4
§ extraluminal component 3I4AEAITNINTHININIAA
d‘ [ a ' =) 13 & .
LHBINNHANIINENANIN BIna13viLdw bronchoscopic
intervention M E9usNINBITAMABARNLATUIINIBINNT
Kilwrow WA ATHIAA AN ERE S

2. Peripheral type #a fiauagluiitoan a73
NINITWINITINEIAILNINIA



@191 1 Bronchoscopic intervention' "

(ﬁ@]LLﬁJmﬁnﬂ Gao H, Ding X, Wei D, et al. Endoscopic management

of benign tracheobronchial tumors. J Thorac Dis 2011; 3:255-61. L8z Armin Ernest, Felix J.F. Herth,

editors. Principle and Practice of Interventional Pulmonology. Springer New York; 2013.)

wmaRafily #runaasuuuuds f daldy
winaan
\aLwa$ (LASER) Iévsesiia \Danaanavldisy,anuaniu WaoAANNY, LHanaan, JaTu, waaaay
Aunasils dalndlteandianduduuinnia 0.4,
faunsndulunszusiian, Lf'zal,ﬁal,mikua%u
(Aeduann
APC (Argon Plasma ldssassila Wanaaaawnldis, naaaanda Wi lfeandiaudutuinnnin
Coagulation) ANNAN 3-4 NARLNAT 0.4, founindulunszuaidon, Nznsed
pon1auLiiasa1n oxygen consumption 41N
31N (Electrocautery) lévamasniia fansaltnae Wil (snare), waaaaunzy, (Hanaan, waaaandalWdd
ANWAN 2-3 Fadluas IfaanBlandauduinnnin 0.4
Mdauazganay nfosTiiaudarinin  Wansansuléi3y, sansnda WaANNNZY, LoADan
(Microdebrider) uazaa ldwsanfin 1iu field Tu
nsHdalada, ltaandian
anadudugale
Su (Cryotherapy) Ievismainiia anwdn 2-3 Sadwes, Lidus  Dansansuldtussdassasnsasduin

@iam:@ﬂdawaaﬂau, Tareld  lesanaunds, a1aneaNURYRIBLA

LAANIRATAINNNING NRadFaIRaanaNTiasak, LRenaanaly

CRHT

Endobronchial schwannoma LﬂuLﬁadaﬂ%aaﬂau
AlailuzSsfinutosann 81nsuazeNnsURAITINGS
SnwaemInwseaflisuwe vlvdfedsldunuas
Initssfainiulsaia nsSneéas bronchoscopic
intervention 3zfiUszlomilunisussineinislasnns
\Danaanaunazaasadaswitaiioiudunyifade
MIngsinen wazenaiasanlunsdifiseslsaduuuy
central type waznsdgtholimaninsdaldniadinnm

Feosgslumaida

AHIANNLEUAALA?

LONAIID19DI

1.

Saoud M, Patil M, Dhillon SS, et al. Rare airway
tumors: an update on current diagnostic and
management strategies. J Thorac Dis 2016; 8:
1922-34.

Ngo Anh-Vu H, Walker CM, Chung TH, et al. Tumors
and tumorlike conditions of the large airways.
AJR Am J Roentgenol 2013; 201:301-13.

Roviaro G, Montorsi M, Varoli M, et al. Primary
pulmonary tumours of neurogenic origin. Thorax
1983; 38:942-5.



ds1gna 134udan na:zAnk:

Jsaisanulsa sAnSavanna:1IadutoInnan

116

Feidhaus RJ, Anene C, Bogard P. Arare endobronchieal
neurilemmoma (schwannoma). Chest 1984; 95:461-2.
Ge X, Han F, Guan W, et al. Optimal treatment for
primary benign intratracheal schwannoma: A case
report and review of the literature. Oncology lett
2015; 10:2273-6.

Park CM, Goo MF, Lee HF, et al. Tumors in the
tracheobronchial tree: CT and FDG PET features.
Radiographic 2009; 29:55-71.

Ushiyama T, Katsuda E, Tanaka M, et al.
18F-fluorodeoxyglucose uptake and apparent
diffusion coefficient in lung schwannoma. Clin
Imaging 2012; 36:65-7

Wilson RW, Kirejczyk W. Pathological and radiological
correlation of endobronchial neoplasm:part |, benign
tumors. Ann Diagn Pathol 1997; 1:31-46.
Dumoulin E, Gui X, Stather D, et al. Endobronchial
schwannoma. J Bronchol Intervent Pulmonol 2012;

19:75-7.

10.

11.

12.

13.

14.

Grillo HC, Mathisen DJ. Primary tracheal tumors:
treatment and results. Ann Thorac Surg 1990;
49:69-77.

Meyers BF, Mathisen DJ. Management of tracheal
neoplasms. Oncologist 1997; 2:245-53.

Erust A, Herth FJF. Principle and practice of
interventional pulmonology. New York: Springer;
2013.

Gao H, Ding X, Wei D, et al. Endoscopic management
of benign tracheobronchial tumors. J Thorac Dis
2011; 3:255- 61.

Hamouri S, Novotny NM. Primary tracheal
schwannoma a review of a rare entity: current
understanding of management and followup.
J Cardiothorac Surg 2017; 12:105.



asdrsinlsa Isansaeen
naztuialIagn

‘f Thaldournal of Tuberculos!s Chast Diseases and Critical Cara

1IUHUA

Clinical Practice

Easy Tricks in Article Appraisal

VN

LLWV]ﬂuqﬂﬂﬂ’«gﬁm'smﬁlu%ﬂﬂ@agj’[u‘[aﬂmaa
Tayad1IaI Zaluusunvesimdnunng Rt
11»13J°?iL‘ﬁmfﬂngﬂﬁ'}LaualugﬂLLumaammwlmﬁmi
3 mﬂTuT,aﬁaﬁmlﬁ&iﬁﬂﬁmsﬁumﬁa;;JlaLﬂuLéaq
ey wARIfenuazidEmMIuUAnSannifde
ﬁﬂmlumsﬂiuﬁum']uﬂn%‘aﬁamaﬁagaﬁvlﬁm Y
unmmﬁﬁwﬁﬁLLu:ﬁﬁ%msﬁaﬂdnagﬁmﬂ%w el
unanuiazinenedtnsednsine g esduiiiu
v‘%ugmém%ﬂmiﬂsuﬁuﬁaga%’]msé’aﬂdn CAVERT
wwndi e lHlunsiindwinsedsnsndeld u
ﬁﬁﬁ]zLﬁu%ﬁﬂﬁm%fmm%%ﬂugﬂLLmJ interventional
study s’fi'qLi’luﬂs:mﬂﬁLLWS’%mUlufJﬁﬁgﬁu

A Y v °
LINAWAILATINTN
Begin with questions
luﬂﬁsﬁumﬁa;&a LANE AITISUAUA8AID

a v

4 4 a 4o y
Feluntoraduanilgmnuwnddszauluamzlinis
auainsihe uwusihudasdymanuldidudinm

2

B39y lasldvanwuas PICO? laun
O a 4 A .

1. Population A58 problem 898134 01UILNE

A e e o 4 L .
Tuszdunenain AwiuusSunfiawla wiw tulszans
A X ™ A \ Aa
Mduwlsailaana 'l winlanzngufifianuuuiigs
e

2. Intervention Iﬂﬂg’hmiﬁnmﬁu faladnm
e “
SEmIsnELanlansalil

3. Comparison laguszifinainunainuin 4

= = o ad s dl =\ [l Q‘ C‘I o
NMIIuu s UAUATNNI NN AurIa bl LazRINEINN

@

SuliaRuidoTun 18 woainiow 2562

Qs Qs A‘ Qs
ANDVY LABIANYINDNY W. 1.

1913 saszuunisriglauaz e
mm’?tﬂmgﬁm@f ATUSUNNEAIFATAITITNEILIE

WSsusuianumuizaunlaly lsalanin1ssnen
] v & o =1 G = o ad
aIgIMetuRINAITTIIMIAN LT B UL UAYITNNS
tﬂ‘ G =) Qs =1 v
WAL UNzIIHLABUAY placebo 393z)ndad
NN9ILTITUNTIAY
4. Outcome HWaaWTVaINITIFBNLTULINRaNY

Y9089 ﬁmmml,%aﬁaﬁluﬁuadgd VT 8OIINIIANEY
d: | Qs rd' & a v 1 %
osanidunaswsdwdwanslusUjodgun
WENIIANEIDIIATINIANEaNd g L TNIWEINTNIN 39

U % s 64‘ 62 a 1 a fn:i'
2719009 LTHNARNTAWUN WANTIAITUTUAUINNAANTN
g’/ v 1 dl =1 ~
Al anumunzaNLaznanatnesla wazazaNNIn
wanaawsh launldlwrd fia lawnsala

= Ao
@139 1. UILLANVIINWIAY

Secondary study Systematic review

Primary study Randomized controlled trial
Cohort study
Case-control study

Case series

Case report

ANBMLLANVAIIWIVYLAAZUIZLAN

Key features of each research method
Tasvald auvTaiiovasnwidy 1Tu9816w
ANANIIIN 1. na17@a randomized controlled trial

= oA A : A =
TNUANUBLTANBNINNIT cohort study LHBIINNY

117



judd 1nsaunndnng

Jsaisanulsa sAnSavanna:1IadutoInnan

NIZUINNIT randomization ﬁﬂ‘ﬂaﬂ’mﬁ’ﬂ:ﬁ confounder
Way ﬂﬁiﬁﬁmmﬁtﬁlmﬁuﬁﬂmmmﬁuuazﬁaﬁﬁﬁmaa
NwITsudazyszianaztisldaunTayssiinauide
Ieddn atnslsfany p1adasfianImnasilsznauing
$296M8 1T randomized controlled trial Al ls= 1N RS
$nunnweRanssdanuindatiesnnni systematic
review ﬁsamaumu%%'ﬂvlﬂwlaimauﬂqw%%aﬁmw
LANANNWNN; Isﬂmﬂsﬂﬁqﬁamitﬁﬁaﬂ v
33087137 LN 89BN TWUL retrospective; MIILUUL
intervention a1 liaunsnvinleluunensdl 1iasan
HArana385370 F9da9ri1dw observational study
vJudu aghalsnaulusiuaad primary research fiain
interventional study luglll,mtu randomized controlled
trial a:ﬁmmml,%aﬁagaﬁqﬂ Faihiasannszuaums
randomization ‘ﬁgﬂ%%%zﬁﬁ'@ selection bias LA
confounders ﬁﬁag}iaaﬂvlﬂvl,@” LRZAINTNTZUIRAT
blinding f9¥®1N1TAFNTA bias A81LAATWINNNNT
UfTafuanersiusasriidaminluauidold dain
nsdssdiunuitoarsgiglidelanunu uazdjoa
lagndasausndonitnieli lasianiznszuiunis
randomization uaz blinding a4n&13 lawg ldluite
Methods 2841)NUNANA

duv3v/ganaan/msdnia
True randomization/Pseudo-randomization/

Concealment
Tupiessgiduenaliitngasonsguudluigs
F97m 3kl true randomization NI NTLEAN
35mssnwrdvlduieudrdunidisiulaeniy wia
WanMUnaaNAILATYITUNAINNEGIBLRYA I B A
< Y 2 an L A e & . .
1udw G935n5nanthbaidadtdu true randomization
lagnannisudy gihennaodesiiloamaring fiufiaz
Qﬂl,ﬁaﬂ%'nmﬁm%%mﬂﬂ
= lﬁ! val 1 a £ 1
ANUIENINIE gumumﬂunmaﬂ@]aavlumm
mmﬁﬁﬂ@fﬂamwm’iavl,ﬁazgﬂﬁmummﬁﬂmﬁw%%
Qs g: =3 U Aaad a 1 A 1
msla aanuIzdasdIsMUndananiiguiien 1w

118

lagrasDandinly agnalsfionaludogtin auwidodiulng
% = cll U L% a 6
inltitgulumeiidnlasns lagldszuunaufiuaes
ﬁ%aamﬂuﬁmummma WNBWANLAEY selection bias

AINAT?

AMNF 1A VDIA1319T 1
The importance of Table 1

WiH3989252y35M3U89 randomization WAz
concealment figndas udenalaldufiagndasaai
oy 1Y ﬁagamﬂmswﬁ 1 PBILNANUNALNANY 3
iniilu demographic data 28358390 ANNEATY
atn9ann lagialy winnszuannsas randomization
ANABY WATIIIULTETINTANNLNEIND ANBIAZANI ) V83
ﬂi\juﬂiz"ﬁ’mi%ﬂﬂ@;mﬁﬂﬁ’]LLﬂZﬂQNﬂ’)UQN%ﬂﬂﬁLaUdﬁ%
ﬁaﬁumnwu*jﬁagaﬁmmLmﬂ@mﬁu1ﬁ§aﬁa§aLﬂmdﬁ
onadinnuaanaLedanlunszuaun1suas randomization
Seflanuuandsiunansdefsingeduanndu Tuung
UNAN ;ﬁ%ﬂmaﬁ']msm‘%muLﬁyuﬁagammﬁa 2 ngu
MeATN9FHaA uazuaad p-value aliae agrelsiana
ovlufianuinudasuans p-value 1o ndIwIn
Uszmnsana lianwafiazugasfisanunandnsfin

Q 1 U
1298 BaWLIW
Find the hidden ones
nudislasmlufisadsasdifenaseuaunfgiu
FRANMUFUNUTIZAING exposure NU outcome W38 L
. da X - o 4 4 »
W@ outcome MtadnazAANNTaTDUNUBNLKILE
dl £2 =4 [ v =] Qs dq/ 1
97N exposure ALINABINIANENA MG ((138nTadpiiin
confounder) 14n1935:1103NeNT3399n377U confounder
fasia ki
1) nydidu observational study #333@n13AL
flrym confounder lasmstfiutayafiiizfiu confounder
FINAILAILALIN LLﬁaﬁﬁa;&ammﬁmﬁLmﬁ:ﬁmmﬁa
luna1ds N38n3137 multivariate analysis G934 A5
Usfiuhiiawldszyfisdaipiionaaziu confounder ld

ﬂi‘ufﬁuéﬁLL(?’iLLiﬂLLﬂ:LﬁUﬁaHavﬁﬁ%avL&i mmﬁuﬁaga



Un 38 aovuii 3 Numgu-Sunny 2562

ATUIY WaTINNIATERA283T multivariate analysis
= A 1 v o v A va & dl v 1 (=3 R =
ﬂﬂaﬂgaﬁmvl,@ﬂg]ummlml,m agnglsiany Gea19d

d! 04 1 & dltvoz ' =) [ .
confounder Gmmvl,mﬂuﬂg’«mmnaumamaaa%J (residual
confounder) Fefaidudadnnaves observational study
2) N3thaad randomized controlled trial 4ald

= A . . o Y o A
w3sufia nszu11MNT randomization Azvilwiladafiana
1fl% confounder (muﬁ\‘l residual confounder) gnNnN3caNY
lurisngudinsuazaiugu 3slidinada outcome 283

=S ]
nIIANAI LL@]ﬂiZﬂ’]ﬂ@

o
PUNARWEIAD [2th
The matter of size

szl inanglsinanwd sesud s winlserns
LNEIWe Lﬁaa@‘fulﬁ@mn%%msﬁwmm sample size
gndnanielal Tapialdinlden alpha error = 0.05,
power = 0.8-0.9, LLafN outcome difference 81984370
mydnsieunin Samsdneaulnadnasldiuam
Uszrnsflndidsaiuafisnwaly nsdifinansansn
14 positive study (p <0.05) Mitiainduiudszans
Wedna udninHaliu negative study AI3auNaLINg
Mwndszaniasniniwnisumalinieli &
wosniasuads ulUlen ua negative tiuanatia
nnEwnlznsilifisewe agnslsiany aradnydl
figaM3LAa outcome BaIMFANENHLANANIINNMS
anwnawwindishan o a1slsdEdwadounau

dl ' =) =) [
bNBAIT power bW EJ(]WE)VE?E]VLSJ

311 1 Rt
Figure 1 is also important

wenwilaannanyef 1 figeuendonszuiums
randomization W& 31J°?'i 1 wasunanudsinaziin
diagram LLa@a%u@au enrollment, randomization "Lﬂ%uﬁd
outcome VBINTANEN LLa:uaﬂﬁdﬁwmumaag’Tﬂm‘Lu
wdaztuaan flanusmdmituiu luszwiefiewisy
dudinly a:ﬁgﬂamﬁwmu%ﬁaﬁaaaanmnmiﬁnmﬁau
ﬁa:éuqmimami %aLﬁ@"LﬁaﬂﬂaﬁLﬁ@;%aﬁ p1l3n3 1191k

winfiUszannslagmiufonameluiin 20% ReseTain
g liuansanmaanatndanananuiua3an
selection bias o w3amnnuindasiwweslszons
‘ﬁ"ﬂ’](ﬂvl,ﬂflﬂ’nwLL@m@hdﬁmJ’mi:Wijj&I Z3anafiaann
adpusatnsuasyiliiinend laisunn mn‘iﬁ;ﬁ%’s 213
uilalagmvinns3LaERLUD intention to treat tie

ad a X
NADAAVIBNNADIL

aAad
dnaAagIdd
Statistical mistakes
gdadwsandlagn udffindnNugiuuisedng

Y ¥ A

vy °11aN@wm@maaﬁaﬁmawuluuwmm LT 1%

U
'
A AaA

ﬂmmwm'mLuﬂn@hwaaﬂa%’ymaasjwizwj’mﬂﬁiu

o g =

muqununquﬂﬂwﬂmﬁaaﬁu wind3aulailaleizme
MIFDAYINMTIATZRLALUSY (adjust) 8navinlitlady
1n9an989a LT confounder danaantVaINIANEN la
wonaNIn ;ﬁ%’ﬂmfﬂLﬁaﬂlﬁ‘ﬁmaaﬁamﬂmmzau L%
143% parametric analysis é’m%fuﬂa;gaﬁvlajvlﬁmzmﬂﬁa
LU Normal Lﬁaaaﬂﬂvl,aivl.é'fw@aaun’miﬂs:a']sjéhmadﬁaga
Aan wiedmInanuiiadsifiaUssinn ww o
@1 mean éwﬁuﬁagamﬂﬁmzmmmu Normal Unwil
szl median 1udn luunanss wamsanwsiu
negative §1%3L main outcome FATHTINENEINTLATIZA
Tadudug Wimdunonds laglldinisnsunnly
wiwsn Gefienafiveildsfidanauandnaatnaltoimey
yaahia BonB5iii posthoc study lunsdiit anauinigede
326 Lﬁaaawr]a']aLi“;lum’ml,mﬂ@mﬁLﬁﬂimmﬁaLﬁry"L@T

o o € A Gl

ANNUDLNYI LA

Cause-effect relationship
NANITILATITHNIIRDANWUIINANUUANGN

asaflihedIAn (p <0.05) wnuaniRgsINTaNURFURUT

fiwed 2 Tedpuu ud lldulaideionilaasduaing

a s :é d' [ =3

yasdniladunitaanald nmsnazUsvaniie cause-effect

relationship % a1dan1sNANTMI89AUIENAL (Bradford

Hill's criteria) dia b# (913197 2)°

119



judd 1nsaunndnng

Jsaisanulsa sAnSavanna:1IadutoInnan

@13197 2. Bradford-Hill's criteria®

WO ANWLTVDY cause-effect

relationship

Strength of association V1AV effect size N

Biologic plausibility sunTneduelaaiunatn

N9TIINEN

Consistency NAMIANHIRANENNTANTA

Tlunanadann

Temporality adpfidusimaainnreuns

Dose-response relationship WA panaansidullaw

DUIAY ﬂﬂﬂﬁ]ﬁ&l@l%l,ﬁ@l

wadranuuylnn
Statistical v Clinical significance
nsnudnnsinmladniingualuquland
nodnuneaiastiaden ldiRsswadanisdadul
il Flwnrd §i7a meiliilesnnanunandradiog
Wwniaganalinadayneaialaninld sample size
fivnifiu arsRianTaninnuLanaITEaUERiany
fdgniadiinusald detulinsiwuady minimal
clinically important difference fuTnABKINILTENay
midaaulald wanainiu arsRiansmnen absolute risk
reduction $1068 Gesnansadnlaldinstu laomutas
116 number needed to treat (NNT) filenBartasts

tspanisanuidnniaainiiuin

o Qs ~\
AN IR VDIVIUN
Real life

o = a wva v o =S

nsiwansanBalTlurd fUa davdrils
fleiladpurvadnaiudy winsuwideiinisdnel
UszzinsfiliuIunfiuands u manus piidszine
nfienma Javonefiauuasiaingny udu a9

120

a 1 % 1 :gl‘cl o v s 6 ] A l
AT lanarin liaawsuandawIa Ll
119N5h 012989 0NIAN 1611 cost-effectiveness ®3a

cost-benefit 70078

6 a
nadszlasuniutan

Conflict of interest

ﬂ"ssﬁmsmﬁ'jwmuﬁﬁﬂ@ﬁum‘:aﬁumguﬁunu
Nnadfnsla mmf]w%mmmaﬁg%%aaﬁmﬁisj
wgrevinls axflanmingefesinninanuiEnnaa
pnTanTAme adnglanann Jeatudnginasiniugu
AfaudaTuIn wazendedlszna (declare) Tu
unanuas leasumasiu FUUIINAUD saulathg gae
T sfiasanyildinsdn

a3
wonuaidundnnisuazisnisidssdulunis
ﬂsuﬁuqm@maowamuﬁia'jwﬁmmmL%aﬁmﬁ51\11@1
wazazanansnih luszandldliinanzanivuiunyaes
nrUfialanials wenaniu nareniisnuiiug
w3 checklist fignelunnsvi article appraisal §1%IU
nwiTdsnana g Semansodumlamly agsls
Aanu f]ﬁﬁ;ﬁuﬁmuﬁsﬁ'LL@ﬂmeVLﬂ‘lugﬂLLuﬁLﬁﬂ6) an
el LLWV]ﬁﬁamsﬁﬂml,ﬁm?\wa%il,aua o lwiringm

mnmﬂﬁsmnﬂmﬁsmﬁaashamn’twi’]ﬁ]@ﬁ‘u

Ll@N&E13819D9

1. Al-Jundi A, Sakka S. Critical appraisal of clinical
research. J Clin Diag Res 2017;11: JEO1-05.

2. Schardt C, Adams MB, Owens T, et al. Utilization of
the PICO framework to improve searching PubMed
for clinical questions. BMC Med Inform Decis Mak
2007; 7:16. doi:10.1186/1472-6947-7-16

3. Rothman KJ, Greenland S. Causation and causal
inference in epidemiology. Am J Public Health 2005;
95 Suppl 1; S144-50.



Un 38 aovuii 3 Numgu-Sunny 2562

assatngsay

n
=] v 6 o
nmsinldaaunisnidnses
- YszanTamwaasnsin 39
laglfanumsniiaeslunisguaniizliaiia
SR UNAK éfm%mwnﬁﬁizéwﬁ’mmqimm:
faenunaansaelu 11

12
> A
mm@umamaa@ﬂa@gga

- Pulmonary Veno-occlusive Disease 91

]

P ea o

WauasllaIiang

- ansaendadinadfinuazmssnunlsaten 15
a 21 6a o a 21 (5
AaLalaRUoIanRTHALIDN
Clinical manifestation and management of chronic

pulmonary aspergillosis

W
X
tRBIaNUIARNDARN 112

- Endobronchial Schwannoma: Case report

i

Uoadadauemilofiasariintess

- MINRRNLAZNITINGEN 15
TsadandamoussiloHasaniaaess
Clinical manifestation and management of chronic

pulmonary aspergillosis

7]
LLwagL%am:%iwwaa@auu,arﬁaaLﬁaﬁuﬂa@
- MNEURAZLTONTZAININARARY 102
. A o
LLa:ﬂiaaway)wﬂa@

Bronchopleural Fistula

N
& 1§ a
UELWNNIUA
- Endobronchial metastasis : 47
a rare manifestation of cholangiocarcinoma

and role of pulmonary intervention

9

Tulia

- Effective TB Control in Thailand: 9
Family DOT vs. Non-Family DOT

41
=
NROAANGL
. v -
- mazmamamumnm@m"l,afl,ﬂiﬂmm 1

Non Malignant Central Airway Obstruction

nagaanduInITmlsa

- Post-tuberculous tracheobronchial stenosis: 34
Case report

Aamisuldeunan

- Uszansawvasmstinlasls 39

amumsrﬁﬁhaaﬂumsgLLam’sﬂiﬂﬁﬂ
AISULROUNAY ém%fmww5ﬂi:ﬂ°1ﬁmmqsnﬁw:
a a 6 A

faanunaawsnelu 19

121



assdi

Jsaisanulsa sAnSavanna:1IadutoInnan

nssatngsSav

A
Aspergillosis
- Clinical manifestation and management

of chronic pulmonary aspergillosis

B
Bronchopleural Fistula
- m’;zLLNagL‘%am:Wj’lwaa@aw
LA e
uazadiiaviuilan

Bronchoscopy

- Navigational bronchoscopy

C
Cholangiocarcinoma
- Endobronchial metastasis :
a rare manifestation of cholangiocarcinoma

and role of pulmonary intervention

D

DOT

- Effective TB Control in Thailand:
Family DOT vs. Non-Family DOT

122

15

102

53

47

E
Endobronchial metastasis
- Endobronchial metastasis :
a rare manifestation of cholangiocarcinoma

and role of pulmonary intervention

Endobronchial Schwannoma

- Endobronchial Schwannoma: Case report

H
Hypersensitivity pneumonitis

Hypersensitivity pneumonitis

P
Post-tuberculous tracheobronchial stenosis
- Post-tuberculous tracheobronchial stenosis:

Case report

Pulmonary hypertension

- Pulmonary Veno-occlusive Disease

R
Rheumatoid arthritis

- Rheumatoid arthritis-associated lung diseases

T

Tuberculosis

- Effective TB Control in Thailand:
Family DOT vs. Non-Family DOT

47

112

61

61

91

73



danu:ihlumsinSguduauu

nsmimlsa lsanssenuazinsihideadinge Sudsuy
AN TanAnusaualiu unuide NNUGY NUNIUNIENT
wazanBewITnnTiuanemedng nentelnouaznnm
SannuiedRuiuazinouwIAN Mltidrniandzasdiiaz
FILRTUANNMININ-ANNIINE NI TINTVBILTIIAN LA
qﬂmﬂimammsmq’uﬁﬁmmaulaﬂummﬁmﬁ

Lﬁ@lﬁmiqi’@]qﬂi:mﬁﬁdnm’aLLa:LﬁammazmﬂimL%n
TunIARUWLNAMNVBINIT ATATUITIMTAITVBLT UL
mMaesuNduaTudnIunTanTTnlin lanisanuaziasinga
Anga ash

v C% a ar v

1. luuvBIARRLY Iﬂmaammwaﬂ@mmﬂgﬂvxm
nIzAHIINUNANNEN g AdRuwaglunissaduiiusznian
A & a a € v £ ' ' A'
foidudmuuulumsiuiduativzasrinu (lasanwizatnabelu
wihusnyesunanuynlszan Fansanimlsa lsansisenuas
nathiadnga dasn1ssns i Tidneuzianizusdsens
LﬁmﬁugﬂLLuumsL”smﬂuﬁ%aﬁaa UNAINY %agﬁwuf eCHIER
Aiwus aontiuludsnavasgfinutuszundada) fwiunszanw
A €a = A €& A % A € o A
ANNGAANRTUNTEABRUNFURIBENIN IS IasaITRNNAINLEEN

a L a v a 6
WRZAIINANNE biL A% 10 BENTzANBRUN

s v o

2. asddsznavvasauaiiy duadunndizinnais

UszNauas w1 9 (FesaUaIih

21 Fal309 ANTIARULALIVANDITaLLYA DS
Wialsadlataian ﬁwﬁuaﬁuLﬂuwamuﬁvlﬁunuaﬁuagmﬁa
Lﬂm_mmﬂiuﬁﬂszqu%wmimﬁau 213 lFLATINNLABNTU
o o Ao v o A oA & v o = o
fAufignsdgarevesdeisasius ualiudsanauduan 13
ATI3T0NNRINNTZAN LR WLINVBIAUATY

22 Fagddwws 9@ andulwdona lddauazana
vasgfnutautninfandindiyyvwieqandmafinmlidiu
3 adlsy luuswiadalulszySonbonuludsiavasginug
dduaduidunainusainmzyanailldldagludsianiionu
a o A © o . oA a
Wweau lildeIasnansaaniniinuanuuandslineslss
maagﬁ’mﬁwuﬁma:ﬂu Ll,ﬁﬁas:q%mmmhéfaﬁ'mmaaqma

wanwliuIIade bl

o 1w o A A & v @

2.3 unanga duatunduidnuidualiunazsnenn
;jfﬂ'sUnﬂﬂi:mwéuﬂm‘faaﬁUﬂﬁ@daﬁqmmvl"nmm:n'lm
dange lasliAudadanminanen udr3eaume Abstract

Ada & o o A oy v o
lunsdinfinutduatiunionsnugihoduduady
mmnlng lidesszyFadiinut Tai3es uazandududaialy
Tuundadanming wiliszyfFamasudunmdangulilu
Abstract
Ada & o o A @y o o
lunsdiffinusduatiunionsnudihoduduady
a @ A va [ :&' AAI £ @ a %
mwdanne MWizyTediinug Taies uwazanduludeniali
Tuundadanmming udlidndudasszyfomarimdunim
aangmlilu Abstract

fmuanatuludnwmedng 1w unanuRiae
UNNUNINITRYT TunnIsy 9ay Windudasdundata

2.4 asas lunsdluesinuidualiualrsiduaan
Tumsiauatitalsasanuddude unid Tauazitng wa
Fvnd a7 dwiuduadudsziandug giwutanafansania
fauiitelumaiisuaiitaFedldiasmuanunana

fmduduaiunnissinniidunmndsnge Aiiwutasld
nusauasulufiasiumslininhiunsaluazarsfigaiines
nng dluduaty neuiwzdsduaduiululwanizussantnns
fnSuduatuniduaislng arsnaniausnisls
M lnodunisdsdsainalaglisndu dnriunngdaisn
A

ddszimanfduyadiduns insuazlsiuuninaiouss

3

Palrworsnldnising lavenaszlaniwidarsdsanealy

¥ o v

=3 lﬁl 1o | v 1 =1 1
lwrsiduidaldasousn wdlisidudainanfinisdnsdszina
anlunmsltassiag 1u

winda g wnundl dlad wazzdnw dussseans
IERTEAEY LLazgﬂmwiﬁﬁuw‘vlﬁﬁmuw%aﬁwudwwaam‘m 730
unund wiagmwinantiu
a a va 6 v -1
25 fa@nssndsznia wingdAnwutdasnistufin
o 1 =1 ﬂ/ U LY =3 I3
dnanveugmuanasesmiulaliluduatufiananszvilalay

aalilddaanunnziasanaauaiy



2.6 LaN&1381999 dualunnlazinnazdassnsds
LENRIINITUTZNaUNITITEY (INLTULNANURLABLAS
unuIIEnng) ddeanaluiiatesenunnngudsaulaan
nialagianiy WiAumIane8e HaranunsausIaudIay
Taglvnaunsiauiinuluinudelanad1989059IUALRNILLRY

¥ 4 e
lulitaidasdns

nsgedaenansiliszuuuiugiiad (Vancouver)
WATA5HBIIENTIALTANNATITHRINGAE (Index Medicus)
A0LILTU -

4 a o o

2.6.1 N15919BINHIADAITT

@ & o va 6 a A |dl

dududinveinuiwfoinionaisa 1%ls%0
HAWBENN 9 At LT
U 9
Crofton JW, Douglas AC. Respiratory diseases. 3rd ed.
Oxford: Blackwell Scientific Publications; 1981.

ddudrindszninnsiuvonanusesginus
AAHABA R TOUITINTNNTHIDA LU TIMITNNT LT%
Weatherall DJ, Ledingham JGG, Warrell DA, editors. Oxford
textbook of medicine. Oxford : Oxford University Press; 1983.
a Qs 6

Uryni@ USvaund, auyn Headnws (Ussansn). Toulse. Rus

v
o A

a397 2. snauUnuimbauisdsnalng luwssusimadaus.
Ny : lssRananwaiunus; 2524,
lunsdifisnadsianizunainaulaunanuniiean
ARG IUTZLANUNAN LT
Reynolds HY. Normal and defective respiratory host defenses. In
: Pennington JE, editor. Respiratory infections. New York: New
York Press: 1983. p.1-24.
Uszww wslagng. laafia. lu: Tyd@ Uioguud (ussaning).
Taszuumamslawszimlse. nyanwy: lasinsds-A3ns
ACUNNLFNEASAINTNLNLNG; 2522. p. 212-44.
2.6.2 msawdiunaulniisars
ﬁuﬂuuwmmﬁﬁgjﬁwuﬂaﬂﬁu 6 au Iwlade
ﬁﬁwufnﬂq aw uatifin 6 au Wiladoifins 3 auusn 1w
Douglas NJ, Calverley PMA, Leggett RJE, et al. Transient
hypoxaemia during sleep in chronic bronchitis and

emphysema. Lancet 1979: 1;1-4.

Uszfia nitanonfia, dazln qind U3, wuinsa WSyAus, gand
Wesfyes, digaam ysadsen, msdauimsinengiie-
wan. NIaTialsauazlsanTiean 2529: 7: 107-10.

a1 wuUNAMURTETIBIIUTRIRUIBINU LA
WUEINURIS 1T
College of General Practitioner. Chronic bronchitis in Great
Britain. Br Med J 1961: 2: 973-99.
gudinliaiwe 5 guanand. Norumslindduinle
TuAug il 2520 Mssslsa@acio 2521: 4: 20-35.

2.6.3 mIswdaana1suwanymesn 9

fuluduaiufis il dRuinouns ugihasag

TuszninaGRuw 1w
Boysen PG, Block AJ. Wynne JW, et al. Nocturnal pulmonary
hypertension in patients with chronic obstructive pulmonary
disease. Chest (in press).

@ wa

AT NIWITY, Tos wrdszys, Toyd@ Yogauud. ns

v o

fnmanuiuiuisznitageiulsadiuelgugifuaanis

o o A o v Aa 6

$nwn. NITawlsa lsanswsenuazstidainga (asaRuw).

A '

tndunoeudszind wiolen®ITINEUWNT
mm;s?‘nammmmiwﬁammwﬁa%aaﬁuﬁﬂuﬂ%\min LT
National Center for Health Statistics. Acute condition-incidence
and associated disability. United States July 1968—June 1969.
Rockville, Maryland: National Center for Health Statistics, 1972.
suravUnuinlsaurslszinalnalunszusunglduduas
NIENTNATIIUFY. IuumMIdszruduaminnsinle
sedumaasifi 2 Jufl 8-9 NINGIAY W.a. 2528 D4 13943
lauanmiGuniananan, npainwy: lsRundsmans: 2530.

Tunsdifduneaunsedlne niafuuw
S11m5 TeaRuneunsluanses wwu
CIBA symposium. Terminology, definition, and classification of
chronic pulmonary emphysema and related conditions. Thorax
1959; 14:286-99.

3. NMYEIAWRITL Lfiaﬁuaﬁwaomuﬁuﬁm‘%aauysﬂ
aamaninas w13 lude 1 wssda 2 ud NIANANIIN
m’m@gﬂLLmJLLazaa@Tﬂi:ﬂaumaaﬁuaﬁuﬁﬂﬂ%\iw%@uﬁuﬁqaﬁ
NI ummaalﬁa:tﬁmﬁqm U IIFIGUATURUNT WU 2 70
wiaunsanuuunasumMIsIdualy (YNeLan) wasliy Diskette

Az uITM ST lagsnninaa i6ad



yrransmInIm il lsanmsenuazisirdainga

a2imlsaszuumavnelanazaulse

Fndugad Tu 2

Tsanenunads e

DUUNTIURA UVIIVINaNTEas

N39LNNY 10700

w30 a9 IWaduauaN? e-mail - tasneeya@gmail.com

4. nisfigawdnuslunszuanniniSasiiaw o
AMMTUTTMITNNTIASUAUATU DIV 1 BUE IR TUABIN

lidsdlavraanunwses naszsald

A e

FnisFaudsliiiwasduaivldsunsny nssosRuwLazns

a [

wgwé’nwﬂﬂmﬁmﬁwﬁ“ﬂamﬁmseﬂ luduaauiazialandually
A € ' I~ & A a v o a
Auiasrnwdwnmst vinuazudludududannale 9 1 ldan
Tald iwmznadguiuaznaldifannugsennlunszuaunis
NRARaN8UIzN1g 5nﬁda:ﬁ’ﬂﬁ§mﬂﬁaaL'Jm-’“;'a@l-@hi’]ﬂumi
A & X
RUNNNU
1uﬂsﬂﬁmuﬁaonﬁﬁgﬁ]ﬁﬁnwﬂu%’umauﬁﬁqucﬂmaa
Tdsaudsanudmsarsnih Bluduaiufuinselusanansnuuy
NNUAURTURNNAE
5. dnwifiad  dawusannsnanndlnaadiuian

(reprint) léA 306 http://mwww.thaichest.org

o a (Y o v A % ¢ A ¢ '
“QﬂLﬁiﬂN(ﬂ%ﬂUﬁJin?ﬂﬂiaﬂaNyim LWaﬂ?zrﬂ‘ﬁ%‘ﬂaﬁ?ﬁ?aﬁillazﬂ‘ﬂﬂ']'la\l"lla\?ﬂ"l%l,aﬂ"

noanssuUs:mA @nunauuNAIU

AncuITANEMINIIITIMlIa lsanssanuaziwintainga mamauqmgﬁﬁﬂumﬁa@iaﬂﬂ

g 4:{I a = a d; a a va A [
i) ‘Ym?;m"lLﬁf;lﬁ'ﬂzL'Ja"lE’J‘Uollﬂ'ﬂ%ﬂ’]?ﬂ']_l'ﬂ'luLLﬂzﬂizL&J%‘U‘Ylﬂ'ﬂ3J L‘WaWiJWﬁEW]‘J'LIVL'J@WSJWﬁL%’J'ﬁﬁ’]TJMIiﬂ

lsanTdenuasiTingadinge  swnSunIansasy U9 38 unTAN-FUINAN W.A. 2562

e

uINANG vlmqm

= s a€ U 6

T32nG wiaua9d
a a 6

anuns quiou Aines

237074l azulra

wHANH NUANG
Auad yaaiagy
angny A¥OUAT

q q
a3aa anudseleiy



AMViF e fEsTusly

i Tsaszuynsmalanariolse
Andwgrvdau 2 Tsawenuadssy

0. WIUUN uvnantaa ngatwy 10700

ns. 0-2419-7757 na 11 Tnsans 0-2419-7760
E-mail: tasneeya@gmail.com

nsarsinulsa IsAnsavpniazdstiwadnna

Thai Journal of Tuberculosis
Chest Diseases and Critical Care

4 [ v A o A aa
LlUﬂﬂaiNﬂ']sa\'ifﬂ%ﬂllllLwasﬂﬂ']sw%']im’]ﬂw&lw‘l“

sasinlsa Isansanuaziriiainga

o
%a-muaqa ................................................................................................. AN o
FOMWTIARMAD ...ttt et et e et et et e et e ettt ettt ettt ettt e ettt n s ennen s
BANBRINTANY .o, YR T T R E-Mail .ot
o
UNANMNGI I e ettt
BIMEIE oottt ete et e et e et et et et et e s et et e et st et et e et et a1 e et et e et e s et e st e ettt e e eae et e et et et et eeaens
Uszianyasunaliny O fwusduativ (original article) O unnuniuanssns (review article)
O se9u (report) [ aanunufisussansnis (letters to the editor)
Cd 8% e,
Hodmnus 1@ (d9) aouiivnen
1. |lne ne Tne
aangw gannm aangw
2. |lne Ine ne
aangw 89nn aInnw
3. |lns Ty Tne
aIngw 29N aIngw
a. |lne Ine ne
aannw 8Ing aIngw
5. |'lne e Tne
2Ingw 29N aIngw
6. |lne e e
aangw 29nn aangw
A € a A PN a P ' '
(MyanANALRIAIRN AR s 6 viw)
1 1 v Qv
M INUNMIBNINAIAURUL

O siundate @wiviinusduatn) namminouazdinge
O font Cordia New 2416 16
O anuslaiiu 10 winszans A4 (single space)

D ﬂ’li’NLLa:Eﬂ ffaduonsunin

A A v v A o & oA
O mrmsaglmindidasidveaygnaniadafiaunsaian
O Lanmsé”ﬂaﬁal%s:UULLaugLaaf
O wuudguwnenanssusasmsvinisoluau (@)

¢ o« A, .
O wuulndduatiuniosinis e-mail

@ 19 9 Lo A ¢ o a ¥ v oa ad A o a e o
UYINWERNDY ailliﬁ{l’]']ﬁ;lﬁ’l&luwuﬁﬂﬂ&liﬁ{J%"I&I"U’]\?(ﬂ%ﬂ%(ﬂ“{lﬁ]:ﬁﬂll"(lﬂ'}"l&ltwai'i_lﬂ"liwfﬂ'ﬁmﬁﬁdﬂw&l‘vﬂ%’ﬂﬁﬁ’]i’lmiﬁﬂ Iiﬂ‘YIS'NfJﬂ

o0 o a o ' a . . a A a o A
LRZLITUIUAING A ua:uwmmauwﬂuLﬂtJaaﬁwm\i’ﬁaag‘lm:mwmswmsmwLwaaaﬁwuws‘luﬂsawmuuau

G RRET

dwmsudmiiid - Reference NO. ...






auasiwiinadandniisa
2562

ﬂﬁlﬂﬂ‘i‘lﬂ-.l"lﬁll.ﬂﬂﬂ'l'iﬂﬁﬁ INNNﬂﬂ"Iﬂ\‘l‘H"I\‘iI‘LI‘E‘H-mEI

Wsathdauund 70 Wusimsenuisdonil fimnmulsuialsaualszmalng
1281 ouunnalodu uvaamauly wananln nmai0s00 s, 022791354 wvlndf 0-2271-1547

il 2582 Thalland 2019

rzimelng 2562 Thailand 2019 sz inelny 2562 Thailand 2018

rzmelyy 2562 Thalland 2019

Phang-Nga-similan National Park Krabi-Poda Island Krabi-KO Phi Ranong-Ko Phayam

gUeTMUHI AN IM=ATTU 10101 imzans 2050 imzin v.1ia IMENYTY 1.35104
‘mﬂnﬁmu-‘:m‘:iﬁ HELP FIGHT TE. ﬂqﬂnammrﬁin HELP FIGHT TB. '\mﬂnamuqmtin HELP FIGHT TB. ‘mﬂnamuqm‘t?n HELP EIGHT TB.
IS, 2562 Thailand 2019 Vhrmelvn 2562 Thailand 2019

na Lﬂ']“'sl%ﬂ TN ﬁlﬂ eJ T‘

ISLAN DS IN THAILAND

“IT’S TIME TO ZERO TB”
“foan gadandmulsn”

Surat Thani-Ko Nang Yuan

Trang-Ko Lao Liang

o vgauging 185y ﬂTl"imi)ﬂl.ﬂﬂﬂ’lWﬂ"lﬂ maeafiaialszmalng . Imamamins aady
doasasuinisa HELP FIGHT TB. " g doasasuinilsa HELP FIGHT TB.
dszweplnn 2562 Thailand 2019 szinrilng 2562 Thailand 2018 sz ielny 2562 Thailand 2015 drzmelye 2562 Thailand 2018

Krabi-Rai Le Hcgch Phang-Nga-Similan Islands-Ko & Satun-Ko Lipe Phang Nga-Similan Islands-Ko Tachai

wialaad 1070 inzwla 9900 imenindle 2090 NIEAY .91
dousanuinlsa HELPFIGHT TR, fqsdanuinlsa HELPFIGHT TE.  fardasuinisa HELPFIGHT TB. | fosrasuinisa HELP EIGHT TE.

Iﬂ%mamamwuﬂmwmmﬁufﬁmwmau

wfnﬂwnw 'sm1ﬂmJ5mthﬂumﬂawmﬁ"hﬂﬂgluwar mmwﬂnuﬂ

Issued by : The Anti-Tuberculosis Association of Thailand under The Royal Patronage of H.M. The King
1281 Paholyothin Rd., Bangkok 10400, THAILAND



