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Pulmonary manifestations Pl

of childhood-onset primary Sjogren’s syndrome
(SS) masquerading as reactive airways disease
In a male patient and review of interstitial lung
disease associated with SS
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Abstract

Background: Sjogren’s syndrome (SS) is a rare chronic autoimmune disease involving exocrine glands presenting
with sicca syndrome, recurrent parotitis and other extraglandular stigmata. SS is well characterized in the adult popu-
lation with classification criteria; however, primary SS presenting in childhood is poorly defined and rare in males.
Recurrent parotitis is the most common presenting symptom in children with primary SS; however, clinical pheno-
type in children appears more variable than in adults. The lungs are a common extraglandular location for manifes-
tations of primary SS. However, interstitial lung disease (ILD) is rare in children with primary SS. There are only four
published reports of ILD associated with primary SS in female children. Here, we present a very rare case of primary SS
in a pediatric male with pulmonary manifestations and review of the literature on ILD in childhood-onset primary SS.

Case presentation: A 14-year-old White male with a history of chronic severe asthma, recurrent parotitis and idi-
opathic intracranial hypertension was referred to pediatric rheumatology for evaluation of a positive ANA. In early
childhood, he was diagnosed with persistent asthma recalcitrant to therapy. At age 8, he developed recurrent
episodes of bilateral parotitis despite multiple treatments with sialoendoscopy. At age 14, respiratory symptoms
significantly worsened prompting reevaluation. Lab workup was notable for positive ANA and Sjogren’s Syndrome A
and B antibodies. Pulmonary function tests showed only a mild obstructive process. Computed tomography of chest
was significant for small airway disease, and lung biopsy was positive for mild interstitial lymphocytic inflammation
presenting a conflicting picture for ILD. The constellation of findings led to the diagnosis of primary SS with associated
pulmonary manifestations. He was treated with hydroxychlorogquine, mycophenolate mofetil and oral corticosteroids
with resolution of symptoms.

Conclusions: Primary SS is a rare disease in the pediatric population that is poorly characterized. This case is the very
rare presentation of childhood-onset primary SS with pulmonary manifestations in a male patient. ILD associated with
primary SS is also very rare with only four pediatric patients reported in the literature. Collaborative e ort is needed to
L develop pediatric specific diagnostic and treatment guidelines in this rare condition.
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Background

Sjogren syndrome (SS) is a rare chronic autoimmune
disease involving exocrine glands and typically presents
with sicca syndrome and recurrent parotitis, although
extraglandular involvement may occur. Estimate of
incidence of primary SS in adults is 3.9-5.3 cases per
100,000 persons with estimated prevalence of 43-282
per 100,000 persons in Europe [1]. Primary SS is more
common in women than men with estimates of 9-13 to
1. The classification criteria for primary SS in adults were
updated in 2016 by the American College Rheumatology
(ACR) and the European League Against Rheumatism
(EULAR) with clear data-driven consensus guidelines
and weighted criteria [2]. However, given the purpose
of classification criteria is standardized definitions for
clinical research purposes, classification criteria should
not be used for diagnosis in individual cases. There are
no established classification or diagnostic criteria for
childhood-onset SS.

SS presenting in childhood is poorly defined with
unknown prevalence and prognosis [3]. Recurrent paro-
titis is the most common presenting symptom in chil-
dren with SS (54-75% of cases), and children compared
to adults present less frequently with dry eyes and mouth
[4-7]. Clinical phenotype in children may be more varia-
ble than in adults, and thus classification criteria may not
be adequate to diagnosis SS in the pediatric population
[2, 6]. Basiaga et al showed that 77% of an international
cohort of 300 pediatric patients with SS did not meet the
ACR/EULAR classification criteria for SS, and only 36%
of those who had all criteria items tested met criteria [8].
Thus, the ACR/EULAR classification criteria should not
be used for the diagnosis of SS in childhood.

Extraglandular manifestations of SS occur in up to one
third of pediatric and adult patients and include, but are
not limited to, arthritis, myositis, rash, cytopenias, pul-
monary involvement including interstitial lung disease
(ILD), airway disease, and pulmonary hemorrhage, renal
tubular acidosis, tubulointerstitial nephritis, and CNS
involvement including optic neuritis, transverse myelitis,
and vasculitis [6, 9-11]. ILD is common in adult patients
with autoimmune connective tissue disease (CTD), how-
ever prevalence varies depending on type of CTD: rheu-
matoid arthritis (RA; 10-20%), systemic sclerosis (SSc;
>70%), SLE (1-15%), idiopathic inflammatory myopa-
thies (20—78%), mixed connective tissue disease (MCTD;
53%) [10]. Nine to 20% of cases of SS have associated
symptomatic pulmonary involvement and even more
reported when systematically evaluated. Airway disease

and ILD are the more common manifestations of pulmo-
nary involvement in SS [9, 12—14].

There is a review of ILD associated with rheumatologic
diseases in childhood, however the authors note only that
primary SS is rare in children [15]. There are only four
published reports, to our knowledge, of ILD associated
with primary SS in children and only in females. Here, we
report a very rare case of a pediatric male patient with
pulmonary manifestations with possible interstitial lung
involvement associated with primary SS [16].

Case presentation

Patient presented to pediatric rheumatology clinic as a
14-year-old White male with history of poorly-controlled
asthma, recurrent parotitis and idiopathic intracranial
hypertension (IIH) referred for evaluation of a positive
antinuclear antibody (ANA). Previously, he was diag-
nosed with asthma in preschool-age and had clinical
response to therapy including inhaled corticosteroids. At
age 8, he started to develop recurrent bilateral episodes
of parotitis despite multiple treatments with sialoendos-
copy with irrigation and steroid lavage by pediatric oto-
laryngology. At age 14, respiratory symptoms including
wheeze, cough and shortness of breath particularly with
exercise began to significantly worsen despite treatment
with multiple asthma controllers, including inhaled cor-
ticosteroid and long-acting beta agonist, and allergy
medications. This prompted further work up by pediatric
pulmonology. Pulmonary function tests (PFTs) consist-
ently showed an obstructive process (Table 1).

CT of chest was abnormal with evidence of significant
small airway disease, bronchial wall thickening, ground
glass nodules, and linear opacities in bilateral lower lobes
consistent with atelectasis or scarring (Fig. 1). Bronchos-
copy was notable for large amounts of purulent secre-
tions with bronchoalveolar lavage cultures positive for
Haemophilus influenzae. Ciliary biopsy was negative. He
was treated with several courses of oral antibiotics target-
ing H. influenzae with some improvement but still sub-
optimal control of symptoms. Further testing included
negative alpha-1 antitrypsin, negative angiotensin-con-
verting enzyme level, and negative sweat chloride test
with otherwise unremarkable immunoglobulin levels,
mitogen titers (tetanus, diphtheria and pneumococ-
cal) and total complement (CH50). However, ANA was
positive with 1:160 titer prompting further evaluation by
pediatric rheumatology. Concurrently, he continued to
have persistent episodic parotitis, and a repeat CT sinus
ordered by pediatric otolaryngology was unremarkable.
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Table 1 2Pulmonary function test results before and after treatment with immunosuppression

Before Treatment After 9 months of Treatment After 3years of Treatment
FvC 3.8L (94% ref) 49L (117% ref) 5.6L (118% ref)
FEV1 2.8L (80% ref) 3.6L (99% ref) 4.1L (100% ref)
FEV1/FVC ratio 73% 73% 73%
FEF25-75 2.2L/s (56% ref) 2.8L/s (71% ref) 3.3L/s (72% ref)
TLC 5.8L (120% ref) 6.5L (129% ref) 7.6L (142% ref)
RV 1.9L (193% ref) 1.6L (154% ref) 19L (176% ref)
RV/TLC ratio 33% 25% 26%
DLCO 26.2mL/mmHg/min (81% ref) 28.8 mL/mmHg/min (88% ref) 33.5mL/mmHg/min (87% ref)
Interpretation
Spirometry Mild-moderate obstructive pattern Mild obstructive pattern Mild obstructive pattern
Lung volumes TLC, RV and RV/TLC elevated TLC and RV elevated TLC and RV elevated
DLCO Normal Normal (improved from previous) Normal (improved from previous)

@ Abbreviations: FVC forced vital capacity, FEV1 forced expiratory volume in 1 second, FEF25-75 forced expiratory ow at 25-75% of FVC, TLC total lung capacity, RV

residual volume, DLCO di using capacity for carbon monoxide, L liters, s second, ref reference, mL/mmHg/min milliliters/millimeters of mercury/minute

with small airways disease

|
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Fig. 1 Pulmonary manifestations seen on computed tomography (CT) imaging of chest. Axial CT images obtained at 14 years of age demonstrate
moderate mosaic attenuation of the lung parenchyma involving all lobes with scattered air trapping (asterisks, A) as well as bronchial wall
thickening (white arrows, A/C). There are also clustered ground glass nodules (open arrowheads, B) and linear atelectasis (arrowhead, C), compatible

Pediatric otolaryngology on report continued to treat
symptomatically with repeat sialoendoscopy with steroid
lavage as needed.

Review of systems was negative for fever, sicca symp-
toms, rash, easy bruising or bleeding, hemoptysis, bloody
stools, abdominal pain, joint pain/swelling, weight loss,
hair loss, and mouth sores. Additional pertinent posi-
tive symptoms included recurrent loose stools. There
was no family history of autoimmune diseases. Physical
exam was remarkable for coarse breath sounds and rhon-
chi, with unlabored breathing and prolonged expiratory
phase, and mild joint hypermobility. There was no alope-
cia, oral ulcers, rash, skin tightening, and nailfold capil-
laroscopy was grossly normal. Initial rheumatology work
up included repeat ANA 1:320 (speckled pattern) and
positive Sjogren’s Syndrome A (SSA) and SSB antibodies.
Rheumatoid factor, double-stranded DNA, ribonucleo-
protein, and scleroderma-70 antibodies, complement 3
and 4 levels, and thyroid studies were normal or negative.
Vasculitis work up, including antineutrophil cytoplas-
mic antibodies and urinalysis, was negative (Table 2). He

underwent wedge resection biopsy of lingula with pathol-
ogy positive for interstitial lymphocytic inflammation
consistent with the cellular variant of nonspecific inter-
stitial pneumonia (NSIP) pattern of chronic ILD (Fig. 2).
At this point, the constellation of findings, including
recurrent parotitis, recalcitrant poorly-controlled asthma
with significant small airway disease on HRCT, NSIP pat-
tern on lung wedge biopsy, and IIH in the context of a
positive ANA and SSA/SSB, were consistent with a clini-
cal diagnosis of primary SS associated with mixed airway
and pulmonary parenchymal disease.

He was started on treatment with high-dose oral
prednisone taper over 3 months, hydroxychloroquine
(HCQ), and mycophenolate mofetil (MMF) with gradual
improvement in all symptoms overtime with only resid-
ual occasional cough. He had no persistent wheezing or
shortness of breath, and exercise tolerance improved.
He had no further episode of parotitis. He became active
in Taekwondo. He was able to taper off acetazolamide
for IIH and wean down on asthma medications with-
out worsening chest symptoms. Flows on spirometry
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Table 2 Laboratory evaluation before and after treatment with immunosuppression

Laboratory Test Before Treatment 6 Months After Treatment Reference range
White blood count 721 7.78 48-108 x 103/mm?
Hemoglobin 140 137 14.0-18.0g/dL
Platelet count 317 369 140-440 x 10%/mm?®
Erythrocyte sedimentation rate 9 14 0-15mm/hr
Aspartate aminotransferase 24 16 14-35U/L
Alanine aminotransferase 17 14 9-24U/L
Serum albumin 39 40 3.8-5.09/dL
Serum creatinine 0.7 08 0.6-1.2mg/dL
Complement 3 179 109 83-152mg/dL
Complement 4 25 19 13-37mg/dL
Serology ANA 1:320 speckled ANA 1:160 speckled Negative
dsDNA Ab negative dsDNA Ab negative Negative <0.9
+SSAAb>8 +SSAAb>8 Negative <0.9
+SSBAb 1.8 SSB Ab negative Negative <0.9
RNP Ab negative RNP Ab negative Negative <0.9
Smith Ab negative Smith Ab negative Negative <0.9
ANCA negative Negative
Urinalysis Negative hematuria, proteinuria Negative hematuria, proteinuria Negative
- benign lymphoid follicular hyperplasia without concern
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Fig. 2 Histopathology showing the cellular type of nonspecific
interstitial pneumonia (NSIP). Uniform alveolar septal thickening with

small lymphocytes on hematoxylin and eosin staining of lung wedge

biopsy

improved, although he still had evidence of air trapping
with elevated total lung capacity (TLC) and residual vol-
ume (RV) on PFTs (Table 1). Repeat CT of chest showed
marked improvement in lung disease. Subsequent ton-
sillectomy for sleep apnea and enlarged tonsils revealed

for lymphoma. Given his overall positive response to
therapy, a clinical diagnosis of primary SS was felt suffi-
cient and, as such, further invasive testing with salivary
gland biopsy or imaging were not pursued.

Discussion

The pediatric patient presented here demonstrates mul-
tiple manifestations of SS, including recurrent parotitis,
IIH, and lung disease with positive ANA, SSA and SSB
antibodies, without sicca symptoms. His ANA titer 1:320
(titers >1:160 occur in only 5% of healthy individuals
[17]) and positive SSA and SSB antibodies, along with
the multiple chronic clinical features of SS, were highly
suggestive of SS diagnosis despite not meeting the ACR/
EULAR classification criteria. Our patient presented with
recurrent parotitis, like the majority of pediatric patients
with SS, although 6 years prior to his diagnosis of SS.
While the differential diagnosis of recurrent parotitis is
broad including mechanical (stones, stricture), viral or
bacterial infection, malignancy, autoimmune (SS, sar-
coidosis), or idiopathic, more children than adults with
primary SS present with recurrent parotitis. Thus, pri-
mary SS must be considered in a child or adolescent that
presents with recurrent parotitis.

This patient’s early pulmonary symptoms included air-
way hyperresponsiveness as reported in 42—-60% of adult
patients with primary SS [9]; however, worsening pul-
monary symptoms in adolescence after the development
of recurrent parotitis led to re-evaluation of his asthma
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diagnosis. While PFTs and CT were not completely con-
sistent with ILD (Fig. 1), histopathology suggested the
NSIP type of ILD (Fig. 2). Additionally, respiratory symp-
toms responded very well to immunosuppression, sug-
gesting an autoimmune etiology. Thus, his evaluation
presents a conflicting picture for ILD.

There are only four previously published reports, to
our knowledge, of ILD associated with primary SS in
children. A summarizing description of each of these
patients as reported in the literature is outlined in
Table 3. Our patient is noted to have some significant
key features that are unique compared to these other
four patients with ILD associated with primary SS. First,
ILD associated with primary SS presenting in a male
pediatric patient is notable as this disease has a female
predominance. In fact, this is the only male pediatric
patient reported with possible ILD associated with pri-
mary SS to our knowledge. Second, our patient devel-
oped significant respiratory symptoms at an early age,
diagnosed as asthma based on symptoms and obstruc-
tive process seen on PFTs (at one point having a signifi-
cant bronchodilator response) years before the onset of
recurrent parotitis associated with SS. However, worsen-
ing and refractory respiratory symptoms upon reaching
adolescence prompted the initial rheumatologic evalua-
tion. This is unlike the other patients who appear to have
developed pulmonary involvement concurrent or subse-
quent to sicca symptoms or parotitis. Two cases appear
to have initially presented with recurrent parotitis and
sicca symptoms prior to documented pulmonary involve-
ment [7, 19]. Sicca symptoms for our patient were never
central or persistent. The youngest patient in Vermylen
et al appears to have developed recurrent pneumonia and
noticeable parotitis concurrently [18], but the other two
patients did not have documented respiratory symptoms
until adolescence [7, 19]. In the final patient in Tomiita
et al, the timeline between presenting symptoms and
development of lung findings is unclear given data is pre-
sented as an aggregate [20]. It is possible that our patient
has two pulmonary diagnoses: asthma diagnosed at pre-
school age and then SS-related disease in adolescence
after presenting with recurrent parotitis more consistent
with cases reported in the literature. Third, our patient
also had concomitant neurologic involvement with IIH
associated with primary SS which was not present in the
reported cases.

Lastly, our patient with primary SS demonstrates het-
erogenous lung features. He had a clear obstructive pro-
cess present on PFTs (decreased FEV1/FVC ratio and
decreased FEF25-75%) suggesting diagnosis of asthma/
airway disease initially. However, his progression of
symptoms and eventual lack of response to asthma
therapy was clearly out of proportion to these findings,
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suggesting need for further evaluation. In fact, despite
having obstructive pattern on PFTs and small airways
disease on chest CT, our patient had NSIP on lung wedge
biopsy consistent with co-existing subclinical parenchy-
mal disease. Again, in Vermylen et al the patient’s lung
features were primarily infectious with recurrent pneu-
monia [18], while the adolescents in both Anaya et al
and Houghton et al had a primarily restrictive component
with decreased diffusing capacity for carbon monoxide
(DLCO) [7, 19]. Houghton et al was the only other patient
to show lymphocytic infiltrate on lung biopsy, but this
correlated clinically with restrictive pattern [7], while our
patient had evidence of obstructive process. As evident
in adult data, abnormal PFTs in patients with SS more
often reveal restrictive (parenchymal involvement) rather
than obstructive pattern (airway involvement), although
it is important to note that both patterns do co-exist.
Therefore, in early disease progression or subclinical pul-
monary disease, PFTs may not classically show a restric-
tive pattern. While reduced DLCO is the most common
abnormality, it may be an insensitive test for subclinical
pulmonary disease in this case. Interestingly, our patient
did not have abnormal DLCO or restriction (despite
NSIP on lung wedge biopsy) but did have evidence of air
trapping on lung volumes (elevated RV and TLC), con-
sistent with obstructive airway disease. This is not sur-
prising in light of the bronchial involvement present on
chest CT. Increased prevalence of chronic obstructive
pulmonary disease has been described in primary SS
patients [21].

Given primary SS in children is poorly character-
ized at this point in time, this unique case of primary
SS with secondary lung features in context of the other
reported cases in the literature emphasizes the degree
of variability in the clinical presentation of primary
SS in children. It also demonstrates the need to better
distinguish childhood-onset SS from adult-onset SS to
allow for earlier and more accurate diagnosis in child-
hood. It is possible that lung features may be the ini-
tial presentation of CTD, although this is not typical
of CTD with lung disease such as ILD. In the case of
inflammatory lung disease without a known diagnosis
of CTD, evaluation for clinical features of CTD, includ-
ing sicca symptoms, Raynaud’s, sclerodermatous skin
changes, rash, myositis, and arthritis, in addition to
evaluation for infection is necessary. Bronchoscopy for
evaluation of bronchoalveolar lavage fluid may be help-
ful depending on clinical scenario. Chronic respiratory
symptoms, such as dyspnea, cough, crackles, clubbing,
in any patient with known CTD including primary SS
should prompt evaluation of lung involvement with
PFTs (spirometry, complete lung volumes and DLCO)
and, if abnormal, with CT. The added concern is that
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some drugs used for CTD can cause lung pathology,
such as ILD, including methotrexate, TNF blocking
agents, gold, penicillamine, leflunomide, and sulfona-
mide [12]. Lung biopsy is recommended if the under-
lying diagnosis is uncertain, particularly if there is
concern for malignancy. There is a potential role for
lung biopsy to determine histological pattern and type
of lung disease or ILD and help predict prognosis [12].
However, CT pattern correlates with histological pat-
tern particularly in the NSIP type of ILD [9]. The poten-
tial benefits of lung biopsy must be weighed against the
potential risks of this surgical procedure.

Chest radiograph can show bilateral lung infiltrates
with linear and reticular opacities in 10-30% of SS
patients with lung involvement. CT is the most sensitive
imaging study for detecting lung disease in 31-90% of
SS patients, showing ground glass opacities, non-septal
linear opacities, interlobular septal thickening and cysts,
reticulation, and fibrosis [9].

There is no robust pediatric specific data for treatment
of childhood-onset CTD with ILD, and current treatment
options are based on treatment for CTD-associated ILD
in adults; however, there are no specific guidelines for
treatment of CTD-associated ILD either. Treatment of
chronic presentations of CTD-ILD has been extrapolated
from adult randomized-controlled trials (RCTs) of drug
therapies for scleroderma-associated ILD and Idiopathic
Pulmonary Fibrosis (IPF) and adult case series of patients
with ILD associated with SSc, polymyositis (PM), der-
matomyositis (DM), and MCTD [12]. Corticosteroids
and an immunosuppressive agent are the mainstay of
therapy for CTD-ILD. Patients with SSc-related ILD
treated with oral cyclophosphamide (CYC) in the dou-
ble-blind, randomized, placebo-controlled Scleroderma
Lung Study (SLS)-I demonstrated better lung function
after 12 and 24 months [22]. SLS-II was a double-blind,
parallel group, RCT that showed MMF treatment over
2 years compared to oral CYC over 12months led to
similar efficacy after 2 years in scleroderma-related ILD,
although MMF had better tolerability and toxicity profile
[23]. However, a case-controlled study of small numbers
of patients with SSc-ILD treated with MMF or oral or
intravenous CYC showed no difference in lung function
and possible worsening of radiographic findings with
MMEF [24]. A few case series and retrospective review
support the use of MMF in ILD associated with SS-ILD,
PM or DM-ILD, and RA-ILD with reported sustained
improvement in FVC [25-28]. Mathai et al also reviewed
the use of azathioprine, calcineurin inhibitors, rituximab,
and emerging therapies in CTD-ILD. Methotrexate and
TNF blocking agents are used less frequently in CTD-
ILD due to concern for pulmonary toxicity as an adverse
effect [12].
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Prednisone taper, HCQ and MMF were chosen for
treatment of SS-ILD in our patient presented here due to
results of the SLS-II. FVC and CT results in our patient
in combination with significant clinical improvement
in symptoms demonstrate that MMF was an effective
immunosuppressant agent in the treatment of pSS with
lung involvement [23]. Moreover, the robust positive
response to prednisone taper and MMF suggests under-
lying autoimmune etiology with possible ILD. Further
research in pediatric populations is necessary in order
to develop specific guidelines for treatment of CTD with
ILD in children.

Conclusion

Primary SS is a very rare disease in the pediatric popu-
lation but must be considered in a child or adolescent
presenting with recurrent parotitis. This case is the very
rare presentation of childhood-onset primary SS with
pulmonary manifestations (with possible ILD) in a male
patient. Respiratory symptoms, FVC, and chest CT
improved after treatment with corticosteroid taper and
MMEF therapy similar to patients with SSc-related ILD.
ILD associated with primary SS is also very rare with only
four pediatric patients previously reported in the litera-
ture. Collaborative effort is needed to develop pediatric
specific diagnostic and treatment guidelines in this rare
condition.
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