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CASE STUDY

Severe airflow obstruction and eosinophilic
lung disease after Stevens—Johnson
syndrome

A.P. Shah*, H. Xu”, P.J. Sime* and D.R. Trawick*

ABSTRACT: Respiratory involvement is a frequent complication of Stevens-Johnson syndrome
(SJS). However, there are very few convincing reports of persistent pulmonary sequelae, as
demonstrated by spirometry, radiology and pathology.

The current study presents a case of a 13-yr-old female with T-cell acute lymphocytic leukaemia
who developed persistent, severe, obstructive lung disease following an episode of SJS.

A lung biopsy demonstrated bronchiolar submucosal fibrosis consistent with constrictive
bronchiolitis, as well as eosinophilic micro-abscesses, which, to the current authors’ knowledge,
has not been previously described.

The present study illustrates specific histopathological features that highlight a possible
association between Stevens-Johnson syndrome, constrictive bronchiolitis and eosinophilic
micro-abscesses. The eosinophils may be associated with permanent mucosal damage, as seen
in the present case, by releasing mediators that have a pro-fibrogenetic role. However, further

investigation is warranted.
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Stevens-Johnson syndrome

tevens—Johnson syndrome (SJS) is an
S acute self-limited eruption of the skin

and mucus membranes, which represents
a hypersensitivity reaction to various agents [1].
Although rare, pulmonary complications do
occur with SJS [2]. The current study presents a
patient who developed persistent and severe
airflow obstruction with associated eosinophilic
lung micro-abscesses following an episode of SJS.

CASE REPORT

A 13-yr-old Caucasian female with T-cell acute
lymphocytic leukaemia underwent an allogeneic
matched sibling bone-marrow transplant following
a conditioning regimen of total body irradiation,
cyclophosphamide and mesna without complica-
tions. On day 17, trimethoprim-sulphamethoxazole
for Pneumocystis carinii (P. jiroveci) pneumonia
(PCP) prophylaxis was initiated. On day 31, the
patient developed a rash and severe mucositis. She
was not hypoxic and lung examination demon-
strated bilateral rhonchi without wheezing. She had
scattered erythematous macules and papules with
the greatest concentration on her superior chest, but
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also involving her oral mucosa, conjunctiva and
urethra. Her palms and soles were unaffected. An
ophthalmological consultation detailed ocular
involvement with pseudomembranous formation.
A skin biopsy of the patient’s left shoulder 3 days
after the onset of rash demonstrated individual and
confluent epidermal necrosis consistent with
erythema multiforme. The paucity of lymphocytes
in the epidermis opposed a diagnosis of graft versus
host disease (GVHD). The patient’s presentation
was consistent with SJS, probably due to
trimethoprim-sulphamethoxazole.

Within the next 2 weeks, she experienced progre-
ssive dyspnoea on exertion, wheezing and a
nonproductive cough with a nocturnal predilec-
tion, but without fever, chills or night sweats.
Subsequent pulmonary function tests demon-
strated the evolution of severe airflow obstruc-
tion relative to the pre-transplant tests (fig. 1),
but a relatively preserved diffusion capacity
for carbon monoxide. Chest radiography was
unremarkable. The patient was discharged 52
days after the transplant.
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Further work-up performed on an outpatient basis included a
high-resolution computed tomography (HRCT) scan of the
patient’s chest, which demonstrated a mosaic pattern with
ground-glass opacifications, mild central bronchiectasis (most
prominent in the right-middle and right-lower lobes), and
multiple nodular and linear branching densities (fig. 2).
Bronchoscopy failed to demonstrate any anatomical abnormality,
and the culture of bronchoalveolar lavage fluid only grew
parainfluenzae. Video-assisted thoracic surgery (VATS), ~3
months after the onset of dyspnoea, demonstrated bronchiolar
submucosal fibrosis consistent with constrictive bronchiolitis (CB;
fig. 3). She also had type-2 pneumocyte hyperplasia and
organising eosinophilic pneumonia-like areas. Of particular
interest was the presence of eosinophils in the interstitium and
in the alveolar spaces (fig. 4) forming focal eosinophilic micro-
abscesses. The bronchiolocentric eosinophilic process is not a
common pattern in eosinophilic pneumonia. Special stains and
cultures for fungi, mycobacteria, pneumocystis, cytomegalovirus
and adenovirus were all negative. CD1a and S-100 immunohis-
tochemical stains for Langerhans’ cells were also negative.

The patient was treated with high-dose glucocorticoids for CB
for ~1 yr with some symptomatic relief, although her response
to an albuterol metered-dose inhaler was variable. The
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FIGURE 1. Cumulative spirometric values over a 26-month period, demon-
strating the evolution and persistence of severe airflow obstruction. FEV1: forced
expiratory volume in one second; FVC: forced vital capacity; % pred: % predicted.
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FIGURE 2. High-resolution computed tomography scan of the lower lobes show-
ing a mosaic pattern with ground-glass opacifications, central bronchiectasis, multiple
centrilobular nodules and linear branching densities, suggesting bronchiolar lesions.

glucocorticoids have since been slowly tapered and her airflow
obstruction remained fixed for >2 yrs, as demonstrated by
multiple pulmonary function tests.

DISCUSSION

The current study presents the case of a 13-yr-old female who
developed SJS and, subsequently, experienced progressive
airflow obstruction from CB. The most intriguing feature of
this case, however, was the presence of eosinophilic micro-
abscesses on lung pathology, which, to the current authors’
knowledge, has not been described before in SJS.

SJS, first described in children in 1922, is associated with febrile
erosive stomatitis, severe ocular involvement and a dissemi-
nated cutaneous eruption of discrete dark-red macules,
sometimes with a necrotic centre [3]. Various underlying
causes have been postulated [4]. The patient was diagnosed
with SJS on the basis of her history, clinical appearance,
ophthalmological examination and pathological findings. Her
recent exposure to trimethoprim-sulfamethoxazole for PCP
prophylaxis was the likely causative agent [3].

FIGURE 3. Video-assisted thoracoscopic lung biopsy of the left-upper lobe.

The haematoxylin-eosin stain shows bronchiolar submucosal fibrosis consistent
with constrictive bronchiolitis.
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FIGURE 4. a) Video-assisted thoracoscopic lung biopsy of the left-upper lobe
with haematoxylin-eosin staining. Eosinophils are present in the interstitium as well
as the alveolar spaces, which are referred to as eosinophilic micro-abscesses. a) A
high-power view demonstrating a closer look at the eosinophils.

Respiratory pathology in SJS occurs in up to 25-45% of cases,
and may include mucosal involvement of the upper airway
and respiratory tree, pneumonia, pneumothorax and media-
stinal emphysema [5]. Up to 30% of cases are preceded by an
atypical pneumonia and an association with Muycoplasma
pneumoniae infection is well established [6]. Persistent pulmon-
ary sequelae following recovery from SJS are rare. However,
the incidence of complications may be higher, and the
consequences more severe in toxic epidermal necrolysis, the
more extensive form of SJS [1].

CB, rarely reported in association with SJS, was evident on the
patient’s lung biopsy. Pathologically, CB is characterised by
the distinctive pattern of a peribronchiolar fibrosing inflam-
matory process, resulting in complete obstructive scarring of
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the bronchiolar lumen leading to obliteration of the airway [7].
Physiologically, CB is associated with progressive airflow
obstruction with severe air trapping and a variable response to
bronchodilators, as was seen on the patient’s pulmonary
function tests. This pattern is consistent with significant
involvement of the small intrapulmonary airways, due to the
organisation of an inflammatory exudate resulting in fibrous
narrowing or obliteration of these airways [6]. The patient’s
HRCT scan demonstrated a mosaic pattern with ground-glass
opacifications, mild central bronchiectasis and multiple nod-
ular (probably reflecting centrilobular prominence) and linear
branching densities, which are consistent with features of CB
[7] and were further evidenced in subsequent scans.

CB is associated with numerous conditions [7], including
GVHD after lung and bone-marrow transplant [8]. This raises
the possibility that this was the aetiology of the patient’s CB.
However, her clinical presentation and skin pathology do not
support this hypothesis [9]. The patient received a six out of six
antigen-match allogeneic bone-marrow transplant from her
sister 1 month prior to development of SJS. She did not have
any other peripheral signs or symptoms of GVHD. She
presented with an erythematous maculo-papular rash that
spared her palms and soles; GVHD usually affects both [9].
The involvement of at least two mucous membranes is one of
the clinical features of SJS [3]. However, the patient had
involvement of her oral cavity, conjunctiva and urethra.
Conjunctival lesions occur in ~85% of patients with SJS [10],
and seromembrane formation on the conjunctiva (which was
seen in the current patient) is a classic feature of SJS. In
addition, on skin biopsy, the absence of significant numbers of
lymphocytes in the epidermis did not support a diagnosis of
GVHD. Laboratory tests performed at that time, including
alkaline phosphatase and total bilirubin, were within normal
limits. Also, a strong temporal association existed between SJS
and the development of obstructive lung disease in the patient.
In most patients with SJS who develop pulmonary pathology,
the appearance of signs and symptoms occurs within 2-4
weeks after the onset of SJS [1, 11, 12]. Conversely, CB
associated with GVHD usually appears much later [13, 14],
and is usually a manifestation of late disease in GVHD
patients.

The histology result, obtained by a VATS lung biopsy, is the
most intriguing and convincing piece of data that helps to
categorise the aetiology of chronic lung disease in the patient.
Eosinophils were seen both in the interstitium and in the
alveolar spaces where they focally formed eosinophilic micro-
abscesses, which are more consistent with the immunology of
SJS, as it is an allergic-mediated lung disease. This may reflect,
to some extent, its pathophysiological mechanisms.

The sequence of changes previously described in the upper
airways of patients with SJS, such as mucosal ulceration and
loss of airway epithelium and proliferation of granulation
tissue in bronchi [15], may be reflected in the lower respiratory
tract in the patient. The striking proliferation of type-2
pneumocytes with significant cytological atypia seen in the
patient suggests that there was severe injury to both
bronchiolar and alveolar epithelium and there were now
prominent regenerative changes.
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The pathogenesis of chronic pulmonary sequelae in SJS is not
well understood. One theory is that CB appears as a
consequence of mucosal damage due to immune complex
deposition in SJS. Another theory is that there may be a
component of allergic inflammation, which is demonstrated by
the presence of eosinophils. It is interesting to speculate on the
pathological role of eosinophils in regulating the submucosal
fibrosis and epithelial damage observed in the present case
report. Eosinophils are certainly prominent in diseases where
remodelling and fibrosis occur. These diseases include asthma
and the associated bronchial wall remodelling, and patients
with a variety of interstitial pulmonary fibroses [16]. Indeed,
there are now significant data demonstrating that eosinophils
are important sources of a variety of pro-fibrogenic mediators,
including: transforming growth factor (TGF)-a [17]; TGF-B [18];
vascular endothelial growth factor [19]; and type 2 cytokines,
such as interleukin-13 [20]. When activated, eosinophils also
release a variety of molecules that are toxic to the epithelium,
including eosinophil cationic protein [21]. These mediators
may be causally implicated in the mucosal damage observed in
the current patient. It is well known that activated eosinophils
can cause injury to major organ systems and damage
epithelium due to infiltration, as well as mediator release,
such as in the hypereosinophilic syndromes [22]. Thus, there
are several mechanisms by which eosinophils may be
implicated in the pulmonary manifestations of SJS. In the
patient with SJS, the role of eosinophils may be important, but
it is yet to be determined.

Conclusion

In conclusion, the current authors presented the case of a 13-yr-
old female with biopsy-proven SJS, who developed progres-
sive and persistent airflow obstruction with classic features of
CB obliterans as evidenced physiologically, radiologically and
pathologically. The lung histopathology was the most intri-
guing feature of the case. There was the presence of
eosinophilic micro-abscesses, which has not been previously
described. The present authors believe that these micro-
abscesses may provide greater insight into the pathophys-
iology of pulmonary disease associated with SJS.

Although the patient was discharged from hospital, her
pulmonary disease has not responded to steroids during a 4-
yr follow-up. This represents permanent pulmonary sequelae
of Stevens—Johnson syndrome in the absence of toxic epider-
mal necrolysis. The current authors speculate that eosinophilic
micro-abscesses and constrictive bronchiolitis may be specific
pathological findings associated with Stevens—-Johnson syn-
drome, which warrant further investigation.
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