REV COLOMB REUMATOL. 2024;XXX(XX)! XXX—XXX

anos

Ciencia y
Servicio

Revi
REUMATOLOGL

Revista Colombiana de

REUMATOLOGIA

www.elsevier.es/rcreuma

Review article

Interstitial lung disease in systemic lupus
erythematosus: State of the art search

Juan Camilo Santacruz*, Marta Juliana Mantilla, Gustavo Rodriguez-Salas, Igor Rueda,
Ana Maria Santos, John Londorio

Spondyloarthropathies Research Group, Universidad de La Sabana, Chia, Colombia

ARTICLE INFO

Article history:

Received 23 June 2022
Accepted 20 October 2022
Available online xxx

Keywords:

Lupus erythematosus systemic
Interstitial lung disease
Glucocorticoids

Nintedanib

Nonspecific interstitial pneumonia

Palabras clave:

Lupus eritematoso sistémico
Enfermedad pulmonar intersticial
Glucocorticodes

Nintedanib

Neumonia intersticial no especifica

ABSTRACT

Interstitial lung disease in lupus is an entity that occurs infrequently and tends to progress
slowly in most cases. Despite this, the therapeutic approach for moderate to severe cases
is largely unknown because most of the evidence comes from case reports, many of which
predate the advent of today’s known treatments for lupus. Additionally, little progress has
been made in understanding its pathophysiology and current concepts come from other
connective tissue diseases such as systemic sclerosis or are grouped within the group of
interstitial pneumonias with autoimmune characteristics. This, to an extent, has been an
obstacle for research in this field, and to date there is no unified diagnostic and therapeutic
approach. Therefore we conducted a state-of-the-art search of the best evidence available
to date, in terms of diagnostic methods and emerging therapies, to offer the clinician a

practical vision for a comprehensive approach.
© 2022 Asociacién Colombiana de Reumatologia. Published by Elsevier Espaiia, S.L.U. All
rights are reserved, including those for text and data mining, Al training, and similar
technologies.

Enfermedad pulmonar intersticial en el lupus eritematoso sistémico:
busqueda avanzada

RESUMEN

La enfermedad pulmonar intersticial en el lupus es una entidad que se presenta con poca
frecuencia y en la mayoria de los casos tiende a ser de progresién lenta. A pesar de esto
se desconoce en gran medida el enfoque terapéutico de los casos moderados a severos
debido a que la mayor parte de la evidencia proviene de reportes de caso y muchos de
ellos fueron anteriores al advenimiento de los nuevos tratamientos para el lupus que se
conocen hoy en dia. Adicionalmente, se ha avanzado poco en entender su fisiopatologia, los
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conceptos actuales provienen de otras enfermedades del tejido conectivo como la esclerosis
sistémica que en ocasiones son agrupadas dentro del grupo de neumonias intersticiales con
caracteristicas autoinmunes. Esto de cierta forma ha sido un obstaculo para la investigacién
en este campo, sin que se haya logrado un enfoque diagnéstico y terapéutico unificado. Por

ello, serealiza una busqueda avanzada con el objetivo de tener la mayor evidencia disponible

hasta la fecha en cuanto a los métodos diagnésticos y terapias emergentes, ofreciendo al
clinico una visién préctica para lograr su abordaje integral.

© 2022 Asociacién Colombiana de Reumatologia. Publicado por Elsevier Espana, S.L.U.

Se reservan todos los derechos, incluidos los de mineria de texto y datos, entrenamiento

de IA y tecnologias similares.

Introduction

Systemic lupus erythematosus (SLE) is a systemic autoim-
mune disease of variable severity with a tendency to present
flare-ups over the course of its evolution. Immunological
alterations, particularly the production of diverse antinuclear
antibodies, are one of its determining characteristics. Both
the innate and adaptive immune systems are involved in its
pathophysiology, as well as the interaction between genes and
environmental factors that cause sustained immunological
alterations against autologous nucleic acids.! At some point
during the course of the disease, most patients with SLE show
signs of involvement of the lung (either of the parenchyma
or of its vasculature), the pleura, or the diaphragm.?> Pleu-
ritic pain, cough, or dyspnea may be the first signs of lung
involvement or may be due to the onset of the SLE.*

Despite interstitial lung disease (ILD) is a common mani-
festation in other connective tissue diseases, in SLE it is the
exception, being an unusual finding that affects only 1%-15%
of patients.” Even though ILD in SLE is rarely severe and clinical
progression is usually slow, two-thirds of patients will show
asymptomatic abnormalities on pulmonary function tests and
one-third will experience changes consistent with ILD on the
chest high-resolution computed tomography (HRCT) scan.®’
The reported prevalence of interstitial involvement varies
between 3% and 8%, and an increase is observed as the time
of evolution of the disease increases.® ILD tends to be more
common in older male adults with a late presentation of SLE.’

Like other autoimmune diseases, ILD in SLE can present
the same histopathological findings as the different idio-
pathicinterstitial pneumonias such as non-specificinterstitial
pneumonia (NSIP), usual interstitial pneumonia (UIP), organiz-
ing pneumonia (OP) and lymphocytic interstitial pneumonia
(LIP). NSIP is the pattern most commonly seen in SLE, while
UIP occurs infrequently.’®'? The severity of the interstitial
lung disease does not correlate with lupus-specific serologic
markers such as anti-dsDNA antibodies and complement con-
sumption. However, it has been reported a weak association
with anti-SSA/Ro antibodies.®

Methodology

A non-systematic narrative review of the literature in English
and Spanish languages was carried out, in accordance with

the objective of having the most representative information
available for the articles referenced in primary databases such
as PubMed, Embase and Google Scholar. The medical subject
headings (MeSH) terms used were: “Interstitial lung disease”,
“Systemic lupus erythematosus”, “Autoimmune diseases” and
“Pulmonary manifestations of lupus”, which were combined
using the Boolean operators (AND, OR). A flowchart detailing
the search strategy is presented in Fig. 1.

Pathophysiology

There is little knowledge of the pathophysiology of ILD in
SLE, but it is probably the result of an aberrant inflammatory
response due to the imbalance between pro-inflammatory
and anti-inflammatory cytokines.'* Approximately 15% of
patients with ILD have an underlying connective tissue
disease.™ It should be noted that almost all connective tissue
diseases affect the lungs and produce pathological changes,
although clinical symptoms may sometimes be absent. It is
known that both T CD4+ cells and autoreactive B cells pro-
duce pathogenic autoantibodies. Several autoantibodies are
identifiable in the different autoimmune diseases and vasculi-
tis, but are of little use for the diagnosis and evaluation of the
progression of the ILD.'®

One study demonstrated that the chemokine ligand 1
(CXCL1) and its receptor CXCR2 may be involved in the devel-
opment of interstitial pneumonia with autoimmune features
(IPAF). CXCL1, through CXCR?2, acts to recruit neutrophils, pre-
sumably exerting an inflammatory effect. CXCL1 levels were
elevated in the plasma of patients with IPAF and were associ-
ated with exacerbations. In addition, CXCR2 was upregulated
in the leukocytes and endothelial cells of the lungs of the
patients with IPAF, compared with the patients with idiopathic
pulmonary fibrosis.?”

It has also been described that the baseline levels of the
markers of fibrosis, Krebs von den Lungen-6 (KL-6) and surfac-
tant protein A, increase in patients with IPAF who progress,
negatively correlating with the results of the pulmonary
function tests.'® It should be noted that these latter patho-
physiological alterations have not been confirmed exclusively
in patients with SLE, so further research is required to con-
firm their involvement in the progression of the interstitial
lung disease in this context.
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Fig. 1 - Search diagram.

Clinical presentation and serological markers

The clinical manifestations of chronic ILD associated with SLE
are chronic nonproductive cough, persistent exertional dysp-
nea, and pleuritic pain, although the majority of patients tend
to be asymptomatic.’ Central cyanosis, bibasal rales, and dig-
ital hipoccratism may be observed on physical examination,
although the latter findingis less common in SLE than in other
idiopathic interstitial lung diseases.”’

Patients with scleroderma-like features are at increased
risk of developing ILD, as demonstrated by the associa-
tion of sclerodactyly, abnormal nailfold capillaries, anti-RNP
antibodies, and Raynaud’s phenomenon. This suggests that
the presence of an overlap syndrome or a connective tis-
sue disease with mixed characteristics of scleroderma is
related to the occurrence of ILD in SLE.?! High levels of C-
reactive protein, hypocomplementemia, and the presence of
cryoglobulins in serum have also been associated with its
development.?? It is important to evaluate other serologi-
cal markers, such as antibodies against extractable nuclear
antigens, rheumatoid factor, antisynthetase antibodies, and
creatine kinase in order to rule out overlap syndromes. Tests
that indicate increased disease activity, such as C-reactive
protein or hypocomplementemia, have been associated with
progression of the ILD, but are not useful for its diagnosis.??

Pulmonary function tests and histopathologic
findings

Pulmonary function tests (PFTs) are obtained to evaluate the
pattern and severity of the respiratory failure. The most com-
mon finding in PFT in ILD associated with SLE is a decreased
diffusing capacity of the lungs for carbon monoxide (DLCO);
other findings may include a restrictive pattern on spirome-

try and oxygen desaturation during the 6-min walk test.?$%°
A decreased DLCO, with normal lung volumes, may indicate
the possibility of early-stage ILD, although the possibility of
pulmonary vascular disease should be ruled out. Histopatho-
logical studies have reported the presence of lymphocytes
and mononuclear interstitial and peribronchiolar infiltrates
in biopsies taken from patients with SLE who had the NSIP
pattern.”® Interstitial fibrosis may be present along with the
deposits of IgG, IgM, C1q and C3 within the alveolar septa.?’

Images

Chest X-rays may show some evidence of ILD, but HRCT is the
gold standard to determine if there is interstitial involvement
and define the radiological pattern and its specific histopatho-
logical correlation.”® A cross-sectional study of 34 patients
with SLE conducted by Fenlon et al. correlated the HRCT find-
ings with the clinical characteristics, chest X-rays and PFTs.
70% showed abnormalities on the HRCT, 24% had abnormal
chest X-rays, 41% had abnormal PFTs, and 33% were con-
sidered to have ILD on the HRCT. No correlation was found
between an abnormal HRCT and clinical symptoms, disease
activity, smoking history, and treatment. The findings in the
PFTs did not correlate with the severity of the ILD or the pres-
ence of bronchiectasis on the HRCT.?’

Another study found a correlation between the extent of
the disease on the HRCT, the longer duration of the disease
and the decrease in DLCO, forced expiratory volume (FEV1)
and forced vital capacity (FVC).?° In addition, the presence
of honeycomb and ground glass areas on the HRCT has been
correlated with a reduced DLCO.

Interstitial involvement tends to be more frequent in the
lungbases, and is defined to a greater extent when the patient
presents persistent respiratory symptoms.! The most com-
mon radiological patterns of ILD in SLE include NSIP, OP, and
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NSIP

Patchy or confluent
ground-glass
opacities
* Patchy consolidation
* Reticular opacities
*Volume loss
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in = 30%
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distribution

Fig. 2 - Classification of idiopathic interstitial pneumonias.

BAL: bronchoscopy with alveolar lavage; LL: lower lobes; UL: upper lobes; LIP: lymphoid interstitial pneumonia; NSIP:
non-specific interstitial pneumonia; UIP: usual interstitial pneumonia; OP: organizing pneumonia.

Source: Travis WD, Costabel U, Hansell DM, King TE Jr, Lynch DA, Nicholson AG, et al; ATS/ERS Committee on Idiopathic
Interstitial Pneumonias. An official American Thoracic Society/European Respiratory Society statement: Update of the
international multidisciplinary classification of the idiopathic interstitial pneumonias. Am J Respir Crit Care Med.

2013;188:733-48.

LIP. LIP is characterized by diffuse infiltration of the intersti-
tium by polyclonal lymphocytes and is often accompanied by
lymphocytic alveolitis.

Ground-glass attenuation, centrilobular nodules, and sep-
tal thickening are frequently seen. Likewise, pulmonary cysts
of variable size can be observed.?”3* OP has rarely been
reported in SLE. It usually follows local lung damage, whether
from infections, medications, irradiation, or chemical sub-
stances. It has been described as the initial manifestation of
SLE and can occur regardless of the disease activity.>*3° Fig. 2
presents a diagram with the classification characteristics of
the idiopathic interstitial pneumonias.

Bronchoalveolar lavage

Bronchoalveolar lavage (BAL) is considered an effective and
relatively safe method to obtain inflammatory cell counts
and secretion samples in patients with pulmonary disease.
It has been reported that subclinical alveolitis occurs even
in asymptomatic patients.’® One study analyzed the BAL
fluid in untreated patients and with a recent diagnosis of
SLE. The mean percentages of lymphocytes, neutrophils and
macrophages were 23.6%, 6.2% and 70.5%, respectively. The
patients with pulmonary symptoms had a predominance of

lymphocytes, while those with radiographic changes con-
sistent with ILD had a predominance of lymphocytes and
neutrophils.?” Flexible fiberoptic bronchoscopy with BAL may
be useful to rule out infections, hemorrhage, and malignancy,
but it does not appear to be a useful tool for the diagnosis of
interstitial lung disease.

Diagnosis

The diagnosis of ILD associated with SLE is fundamentally
clinical, supported by the presence of extrapulmonary and
serological manifestations in combination with a HRCT that
confirms the findings related to interstitial disease with
a specific radiological pattern. Other causes of interstitial
involvement such as infections, drug toxicity, and acute heart
failure should be excluded. Rarely, a lung biopsy is required if
the diagnosis is unclear and the transbronchial biopsy results
are not conclusive.

Treatment

Just like with the treatment of other interstitial lung diseases,
smoking cessation is strongly recommended. Supportive care
with supplemental oxygenisindicated in patients with resting
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Supportive treatment:

*Oxygen in case of resting or exercise-induced hypoxemia

*Annual vaccination against influenza

*Vaccination against pneumococcus PSV20 with application of PSV23 after 8 weeks

Assess the radiological pattern and request complete PFTs

*Classify the severity of the disease*

Asymptomatic or mild disease
(Decline in FVC or DLCO < 10%)

Moderate to severe disease
(Decline in FVC or DLCO > 10%)

Flare-up of the disease or
severe and progressive ILD

Fig. 3 — Suggested order of treatment according to the levels of evidence.
FVGC: forced vital capacity; CYC: cyclophosphamide; DLCO: diffusing capacity of the lungs for carbon monoxide test; IV:

intravenous; MMF: mycophenolate; RTX: rituximab.

or exercise-induced hypoxemia. Vaccines against influenza,
pneumococcus and COVID-19 should be administered accord-
ing to current recommendation guidelines.®®* The optimal
therapy for ILD associated with SLE is not known due to
the paucity of reported cases and the absence of controlled
clinical trials. To define whether immunosuppressive treat-
ment is warranted, the severity and rate of progression must
be evaluated along with the indications for treatment of the
extrapulmonary manifestations of SLE.

Treatment is generally reserved for patients who have a
non-fibrosing radiological pattern with evidence of progres-
sion demonstrated by a drop in FVC or DLCO of at least 10%.
Patients with a progressive fibrosing phenotype, such as UIP
or fibrotic NSIP, are often less likely to benefit from immuno-
suppressive therapy, although they may achieve therapeutic
responses with antifibrotic therapy if immunosuppressants
fail to delay disease progression.*’ For common radiological
patterns, systemic glucocorticoids such as prednisone are ini-
tially indicated at doses of 0.5-1 mg/kg per day.

In an observational study of 14 patients with ILD associ-
ated with SLE it was described that three patients showed
significant improvement with high doses of oral glucocorti-
coids (60 mg of prednisolone daily for at least 4 weeks).*! The
choice of a glucocorticoid-sparing agent is based on the degree
of respiratory failure and the comorbidities of the patient. In
cases of mild to moderate ILD, mycophenolate or azathio-
prine are a reasonable option, although their evidence is still
limited.*? In the case of patients with a flare of the disease
or severe progressive ILD (marked hypoxemia and significant
deterioration in the lung function tests), treatment is initiated
with high doses of glucocorticoids (intravenous methylpred-

nisolone 1g daily for 3 days) and cyclophosphamide (usually
intravenously) or rituximab with transition to azathioprine or
mycophenolate after 6-12 months of treatment.*>4*

No specific treatment has been established for fibrotic lung
disease in patients with SLE. However, a clinical study of
nintedanib, a tyrosine kinase inhibitor, that included patients
with various progressive fibrosing ILDs, including ILD asso-
ciated with autoimmune diseases, showed a reduction in the
rate of FVC decline.*>*® The dose of nintedanibis 150 mg, twice
a day, approximately 12h apart. Liver function tests should
be performed before starting it, since it is contraindicated in
patients with moderate or severe liver failure (Child Pugh B
or C). It is important to note that nintedanib may cause fetal
damage. Therefore, there should be a negative pregnancy test
before starting treatment in women of reproductive potential,
and a highly effective method of contraception should be used
during therapy.”/

Lung transplantation may be the last treatment option for
selected patients with advanced fibrosing ILD.*¢ Two diagrams
that show the hierarchical order of the treatment of ILD asso-
ciated with SLE are presented in Figs. 3 and 4. Likewise, the
most relevant articles that support the recommendations of
the treatment lines included in the aforementioned diagrams
are listed in Table 1.

Follow-up

Follow-up should be performed at intervals of 3-6 months with
PFT and evaluating if there are changes in symptoms or in
physical examination. The frequency of PFTs can be reduced
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mmmmel  Gradual withdrawal of prednisone

» After completing 4 weeks at doses of 1mg/kg/day orally
* Continue:

* 0.5mg/kg for 4 weeks

¢ 20mg/day for 4 weeks

* 10mg/day for 6 weeks

* 5mg/day for 6 weeks and then discontinue

In case that the initiation of a glucocorticoid-sparing agent is considered

* MMF 1-2g orally daily (distributed 2 or 3 times a day)
* AZT 2.5mg/kg orally daily up to a maximum of 150mg/day
* Suspend once the PFT values are maintained

T T T

* Maintain permanently in progressive fibrosing phenotypes (fibrotic NSIP or UIP)
* Consider withdrawal if PFPs remain stable or if an adverse reaction occurs (diarrhea,
nausea)

mmmme  |NClude the patient in a pulmonary rehabilitation program

Fig. 4 - Maintenance therapy according to the levels of evidence.
AZT: azathioprine; MMF: mycophenolate; NSIP: non-specific interstitial pneumonia; UIP: usual interstitial pneumonia.

Table 1 - Most representative articles to establish the lines of treatment in hierarchical order.

Author and year Type of study Drug Comment Reference

Frankel et al., 2006 Review article Prednisone It describes a subjective improvement in <l
respiratory symptoms
PFT values are not established

Weinrib et al., 1990 Clinical study Prednisone The DLCO and the FVC improved or remained Z
stable
A subjective improvement in respiratory
symptoms was reported

Schnabel et al., 1998 Clinical study CYC and prednisone The patients received 69 cycles of CYC (500mg)  °!
and 50 mg of prednisone
Only 1 patient with SLE was included

Lim et al,, 2010 Case report Rituximab Improvement in respiratory symptoms, SLAM &
score, and spirometry parameters
The findings in the CT scan corresponded to
lupus pneumonitis

Swigris et al., 2006 Clinical study Mycophenolate The dose of prednisolone was reduced by 5mg 2
with respect to the control
The FVC and the DLCO increased by 2.3% and
2.6%, respectively
Only one patient with SLE was included

FVC: forced vital capacity; CYC: cyclophosphamide; DLCO: diffusing capacity of the lungs for carbon monoxide; PFT: pulmonary function tests;
SLAM: Systemic Lupus Activity Measure.

to every 2 years in patients who have a normal DLCO, do not
present dyspnea, and PFTs remain unchanged for more than 3
years. A new HRCT may be considered if the patient develops

new respiratory symptoms or if there is a decrease in lung The majority of the patients in the series described who have
volumes or in DLCO.4° been treated with systemic glucocorticoids have achieved

Prognosis
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an improvement in DLCO and FVC or have remained sta-
ble with improvement in dyspnea, pleuritic pain, and chronic
cough. Despite this, the clinical course of ILD in SLE is vari-
able, although it usually progresses slowly with a tendency to
improve or stabilize over time.”® However, the prognosis will
also depend on the type of radiological pattern established,
since a pattern of UIP will probably lead to further progression
and a possibly irreversible course.

Conclusions

In ILD, despite being an infrequent finding in SLE, moderate
to severe cases or those with a progressive fibrosing pheno-
type represent a great therapeutic challenge, due to the few
cases reported in the literature, which is why many treatment
strategies have been extrapolated from ILD associated with
systemic sclerosis. Glucocorticoids remain the fundamental
pillar of treatment and the consideration of co-initiating a
glucocorticoid-sparing agent will depend on the comorbidi-
ties of the patient and the severity of the disease. In cases of
flare-up or severe progressive disease, cyclophosphamide or
rituximab should be used with subsequent transition to main-
tenance therapy. Antifibrotic therapy is indicated in any type
of radiological pattern in the context of autoimmune diseases,
although the optimal time for initiation and its duration are
unknown.

It is probable that antifibrotic therapy will be more efficient
in patients who have ILD with a progressive fibrosing pheno-
type to prevent the decline in FVC. However, the majority of
studies have not evaluated mortality as the primary outcome.
Even though it is true that the majority of patients with ILD
associated with SLE have a better prognosis than cases of idio-
pathic pulmonary fibrosis, patients who present a progressive
fibrosing phenotype and therapeutic failure require referral to
a specialized center to consider lung transplantation.
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