Chronic interstitial pneumonitis in end-stage
sarcoidosis
To the Editors:
End-stage sarcoidosis is typically characterised by severe
interstitial fibrosis occurring along the bronchovascular bundles with cystic changes [1, 2]. Chronic interstitial pneumonitis
typically occurs in the early stages of sarcoidosis and is
localised to the areas affected by granulomas [3–5]. Herein, we
report end-stage sarcoidosis patients who underwent lung
transplantation at our centre (University of Southern
California, Keck School of Medicine, Los Angeles, CA, USA)
and who surprisingly had evidence of moderate-to-severe
chronic interstitial pneumonitis, which was previously considered atypical in end-stage sarcoidosis. Furthermore, two
patients had a pattern resembling usual interstitial pneumonitis (UIP) with fibroblastic foci.
We reviewed the charts and microscopic slides of all
sarcoidosis patients who underwent lung transplantation at
the University of Southern California. Patients were only
included if the initial biopsy reports used to support the
diagnosis contained descriptions compatible with a diagnosis
of sarcoidosis and/or met the American Thoracic Society/
European Respiratory Society/World Association of Sarcoidosis and Other Granulomatous Disorders criteria [6].
All microscopic slides from the explanted lungs and mediastinal/hilar regional lymph nodes from these patients were
examined by two pathologists (J.M. Oblad and M.N. Koss)
who were unaware of any clinical information except for the
history of lung transplantation for sarcoidosis. The pathologists were asked to grade the average granuloma burden (lung
and lymph nodes) and interstitial fibrosis (lung) individually
as follows. Grade 0 (absent): no granulomas or fibrosis
detected in the specimen; Grade 1 (mild): less than two
granuloma per low-power field (lpf) or occasional foci of
fibrosis per low lpf; Grade 2 (moderate): two to five granuloma
per lpf or ,50% of parenchyma with fibrosis per lpf; and
Grade 3 (severe): more than five granuloma per lpf or .50% of
parenchyma with fibrosis (lpf5406magnification). Specifically, for average granuloma burden, the total number of
granulomas in four random lpf were divided by four with the
result graded using the system above. Similarly, the average
grade of fibrosis was calculated by dividing the total grade of
fibrosis in four random lpf by four. Interstitial pneumonitis
was defined as interstitial infiltration by lymphocytes and/or
plasma cells. The pathologists were then asked to comment on
the likely histological diagnosis.

remaining four subjects (subjects 4–7; 57.1%) had evidence of
moderate-to-severe chronic interstitial pneumonitis atypical
of end-stage sarcoidosis (fig. 1b). Furthermore, two of the
subjects with chronic interstitial pneumonitis (subjects 6 and 7;
28.6%) had fibroblastic foci and patchy distribution of the
pneumonitis, findings that are consistent with a UIP pattern
(fig. 1c and d).
Interstitial pneumonitis typically occurs in early stages of
sarcoidosis and is usually mild [3–5]. Specifically, in a previous
study, 62% of 128 open lung biopsy specimens from patients
with sarcoidosis in its early stages showed mild cellular
interstitial pneumonitis as the predominant histological finding, suggesting that granuloma formation in early sarcoidosis
is preceded by interstitial pneumonitis [7]. Furthermore, the
interstitial pneumonitis or alveolitis decreased as sarcoidosis
resolved or progressed into chronic disease [7, 8]. Unexpectedly, four of the patients (subjects 4–7; 57.1%) showed
moderate to severe diffuse chronic interstitial pneumonitis.
Although diffuse interstitial pneumonitis is considered to be
rare in sarcoidosis, we found similarities with one case of
sarcoidosis reported by AISNER et al. [9]. The authors presented
a sarcoid patient with diffuse interstitial pneumonitis and
honeycomb changes as the predominant feature with only
focal aggregates of non-necrotising granulomas in the lung.
Furthermore, the areas of granuloma burden were not associated with diffuse interstitial pneumonitis, in contrast to
findings by other authors [5, 7]. In this particular case, much
as in our cases, the presence of granulomas in the local mediastinal lymph nodes in combination with the clinical presentation supported the diagnosis of sarcoidosis. Unfortunately, the
type of interstitial pneumonitis in this case is not well defined.
However, it is plausible to postulate that there is a subset of
patients with sarcoidosis who have significant diffuse interstitial pneumonitis in the lungs in later stages of the disease
and who may demonstrate a different clinical course when
compared with most sarcoidosis patients.

Seven subjects, five females and two males, were enrolled in
the study. Clinical characteristics with associated histological
findings are described in table 1. The mean (range) age at lung
transplantation was 53.7 (43–66) yrs and all subjects had
moderate to severe grades of interstitial fibrosis. Three of the
seven subjects (subjects 1–3; 42.9%) had fibrotic granulomatous lung disease with no significant interstitial pneumonitis,
which is consistent with end-stage sarcoidosis (fig. 1a). The

Unexpectedly, two of these patients (subjects 6 and 7) had a
pattern indistinguishable from UIP pattern (fig. 1d), with
fibroblastic foci present. The regional lymph node from one
of the patients contained fibrosing epithelioid granulomas
consistent with the history of sarcoidosis (subject 6). Possibilities to explain this unusual combination of pulmonary
findings include simultaneous occurrence of two diseases
(sarcoidosis and idiopathic pulmonary fibrosis) or the development of significant chronic interstitial pneumonitis as an
intrinsic component of late-stage sarcoidosis. With regard to
the first of these possibilities, it would seem unlikely
considering that these are two uncommon disorders of the
lungs. As for the second possibility, it is well known that the
‘‘UIP pattern’’ is a histological pattern of injury that is not
specific, and can be seen in several diseases, most commonly
idiopathic pulmonary fibrosis, but also collagen vascular diseases, asbestosis and drug reactions. In addition, granulomatous
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FIGURE 1.

Histological findings (haematoxylin and eosin stain) from lung explants of sarcoidosis patients after lung transplantation in a) subject 2, b) subjects 4 and c,

d) subject 6. a) Granuloma formation (arrows) and fibrosis along the bronchovascular bundles and within the interstitium adjacent to otherwise normal appearing alveoli. b)
Granuloma formation along bronchovascular bundle (arrows) with moderate-to-severe chronic interstitial pneumonitis. c) Fibrosing epithelioid granulomas from a regional
lymph node. The lungs in this subject showed a usual interstitial pneumonitis pattern. d) Lung section showing a variegated pattern with severe fibrosis and fibroblastic foci
adjacent to less involved parenchyma. The insert shows higher magnification of fibroblast focus. a) Scale bar5300 mm. b) Scale bar5100 mm. c, d) Scale bars5200 mm.

diseases, namely chronic hypersensitivity pneumonitis, can
produce a UIP pattern in late stages.
We also observed that subjects who did not have interstitial
pneumonitis had sarcoidosis for a longer time prior to transplant (subjects 1–3; mean (range) 23.3 (17–33) yrs) compared to
those who had evidence of interstitial pneumonitis (subjects 4–
7; 4.8 (3–7) yrs). These data, although limited, suggest there
may be a subset of sarcoidosis patients who show rapid
progression of the disease, ultimately leading to lung transplantation. Further studies are warranted to support these
observations and to elucidate the exact mechanisms that
contribute to the clinical course of patients with sarcoidosis.
Our study may not be generalisable to all patients with endstage sarcoidosis since lung transplant recipients have usually
undergone an extensive pre-transplant evaluation and this
may limit the extrapolation of these findings. Our cases were
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referrals obtained from the community with a diagnosis of
sarcoidosis established 3–22 yrs previously, making it difficult
to obtain the original biopsy. However, five of the seven
subjects at explant showed either mediastinal/hilar lymph
nodes and/or lung tissues that still contained typical noncaseating epithelioid granulomas. These findings, combined
with the radiographic and clinical history summarised in
table 1, make the diagnosis of sarcoidosis more certain. Two
out of the four patients with chronic interstitial pneumonitis
who did not show residual granulomas had clinical history,
radiographic patterns and surgical pathology reports of noncaseating granulomas on biopsies that were consistent with the
diagnosis of sarcoidosis (subjects 5 and 7; table 1). In fact, in
end-stage sarcoidosis it may be difficult to identify residual
granulomatous inflammation [2, 10].
In conclusion, a subset of patients with end-stage sarcoidosis
who underwent lung transplantation had severe chronic
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7 yrs
M
60
7

F: female; M: male; BHL: bilateral hilar adenopathy; TBLB: transbronchial lung biopsy; MTX: methotrexate; IP: interstitial pneumonitis; DAD: diffuse alveolar damage; UIP: usual interstitial pneumonitis. #: age at transplantation; ": number
of years with sarcoidosis.

Severe

Honeycomb with UIP
pattern
Honeycomb with UIP
pattern
Severe

Absent in lung, severe in
lymph node
Absent in lung and
lymph node
6 yrs
66
6

M

Upper lobe honeycombing with
mediastinal adenopathy and sparing of
lung bases
Upper lobe disease with mediastinal and
hilar adenopathy
Upper lobe disease with ground-glass
opacities in the left lower lobe
3 yrs
F
55
5

3 yrs
F
43
4

17 yrs
F
43
3

20 yrs
52
2

F

Hilar adenopathy with hilar retraction

Open lung biopsy with granulomas/
prednisolone
Mediastinal node biopsy with
granulomas and gallium scan uptake
in lungs/prednisolone

Mild

Severe IP with occasional
fibroblastic foci
Severe IP with
superimposed DAD
Severe

Mild in lung, severe in
lymph node
Absent in lung and
lymph node

None
Severe
Severe in lung, mild in
lymph node

Skin biopsy showed granulomas with
BHL, arthropathy and parotid
enlargement/prednisolone, MTX,
remicaide
Gallium scan showed BHL and lacrimal
gland uptake/prednisolone, MTX
TBLB had granulomas consistent with
sarcoidosis/prednisolone

None
Moderate

None
Mild

Mild in lung, severe in
lymph node
Mild in lung, absent in
lymph node
Open lung biopsy showed granuloma/
prednisolone
TBLB showed granuloma, positive
Kveim test/prednisolone
33 yrs
57
1

F

Upper lobe bullous emphysema with
hilar adenopathy
Fibronodular changes, focal
emphysematous blebs with hilar and
mediastinal adenopathy
BHL with fibronodular disease

Other
findings
Interstitial
fibrosis
Granuloma
burden
Sarcoidosis
diagnosis/treatment
Radiographic
findings
Sarcoidosis"
yrs
Sex
Age
yrs#
Subject

Clinical characteristics with associated histological findings
TABLE 1
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interstitial pneumonitis, in some cases with UIP pattern,
hitherto considered atypical of end-stage sarcoidosis. The
histological progression of sarcoidosis to end-stage fibrosis has
not been fully investigated. Further studies are needed to
elucidate the significance of chronic interstitial pneumonitits,
especially UIP pattern, in end-stage sarcoidosis as a potential
marker for progressive disease.
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