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are similar to those in adult or reinfection TB, specifically
progressive infiltrate in the upper lobe, cavitation, and signs
of fibrosis.?

In the case presented here, the history of exposure to
bats suggested a fungal pulmonary disease, which was con-
firmed by the isolation of H capsulatum from a BAL sample
culture. In conclusion, pulmonary histoplasmosis should
be included in the spectrum of the diseases that may pre-
sent with the RHS on HRCT scan.
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The Many Faces of Merlin

lgG4-Associated Pulmonary-Renal
Disease

Ben Sprangers, MD, PhD:; Pieter Lioen, MD:

Bjérn Meijers, MD, PhD; Evelyne Lerut, MD, PhD;
Joke Meersschaert, MD; Daniel Blockmans, MD, PhD;
and Kathleen Claes, MD

Pulmonary-renal syndrome is a common and serious
disorder with a broad differential diagnosis. We
describe a case of a middle-aged man presenting with
interstitial pulmonary disease and severe renal impair-
ment caused by a hypocomplementemic immune-
complex-mediated interstitial nephritis. Serum levels
of IgG4 were elevated, and renal biopsy specimens
revealed the presence of interstitial IgG4+ plasma
cells. There was a rapid improvement of both
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pulmonary and renal abnormalities after the initia-
tion of corticosteroids. To our knowledge, this report
is the first to show interstitial pulmonary disease in
association with interstitial kidney disease as the pre-
dominant and presenting symptoms of IgG4-related
disease. CHEST 2011; 140(3):791-794

Abbreviations: TIN = tubulointerstitial nephritis

CASE REPORT

57-year-old man of North African origin presented at

the ED with a history of weight loss (8 kg in 3 months),
anorexia, and lower back pain. Six months earlier, he had
been hospitalized elsewhere for dyspnea and patchy pul-
monary infiltrates. No diagnosis was made at that point, and
no treatment was initiated. His previous medical history
included obesity, benign prostate hypertrophy, and diabetes
mellitus type 2. At the time of admission, his treatment con-
sisted of terazosin and metformin. There was no history of
nonsteroidal antiinflammatory drugs or illicit drug use.

On clinical examination, crepitations over the dor-
sobasal part of the right lung and arterial hypertension
(147/92 mm Hg) were noted. Biochemical investigation
showed a serum creatinine level of 5.79 mg/dL and a BUN
level of 56 mg/dL. Isolated WBCs were detected by urine
analysis. There were no RBCs detected in the urine, and
mild proteinuria was present (0.6 /24 h). A chest radio-
graph showed bilateral patchy infiltrates and evidence of
interstitial pulmonary disease, which was confirmed on chest
CT scans (Fig 1A). Thickening of the bronchovascular
bundles was predominantly present in the perihilar regions
in combination with thickened interlobular septa (Fig 1A).

On renal ultrasonography examination, enlarged kid-
neys with signs of acute parenchymal damage were seen.
Based on the initial findings, the differential diagnosis
included Goodpasture syndrome, systemic vasculitis, and
pneumonia. Initial treatment consisted of IV antibiotics
(ceftriaxon and clarithromycin) and crystalloid fluids.

Bronchoscopy with BAL (culture, cytology, polymerase
chain reaction) and bronchial biopsy specimens did not
reveal abnormalities. There was no evidence of infection fol-
lowing blood and sputum cultures and serologic screening.
Autoimmune screening revealed antinuclear antibody posi-
tivity (1/160, negative Farr assay, negative extractable nuclear
antigens, including Ro/SSA and La/SSB antibodies), and
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FIGURE 1. Radiographic and histologic findings at the time of
presentation. A, B, High-resolution chest CT scans show multiple
ill-defined consolidations mainly in the right lung associated with
the presence of pleural effusion. Thickening of the bronchovas-
cular bundles were seen predominantly in the perihilar regions
(arrows, A) in combination with thickened interlobular septa
(arrows, B). A right-sided pleural effusion also was present.
C, Light microscopy of a kidney biopsy specimen, with hematoxylin-
eosin stain (original magnification X100) showing tubulointerstitial
nephritis as evidenced by an extensive lymphoplasmacytic infiltra-
tion and prominent atrophic tubules. Only a few eosinophils were
present, and no granulomas were noted. The glomeruli present
in the biopsy specimen showed no abnormalities. Immunohis-
tochemical IgG4-staining (original magnification X630 [inset])
showed cytoplasmic IgG4 positivity of infiltrating plasma cells.
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low complement factors (C3, 0.60 g/L [normal range,
0.79-1.52 g/L]; C4, 0.03 g/L. [normal range, 0.16-0.38 g/L.]).
Tests for antineutrophil cytoplasmic and antiglomerular
basement membrane antibodies, rheumatic factor, and cryo-
globulin level were negative. Kininase IT was within normal
levels, and no paraprotein was identified in urine or blood. A
lip biopsy specimen and Schirmer test results were negative.

Because of severe acute kidney injury without improve-
ment after fluid challenge, a renal biopsy was performed,
and the specimen showed diffuse, nongranulomatous
tubulointerstitial nephritis (TIN) (Fig 1C). Within the lym-
phoplasmocytic inflammatory infiltrate, there were large
clusters of IgG4* plasma cells (Fig 1C inset). Serum levels
of IgG4 were markedly elevated (6.9 g/L; normal range,
0.08-1.4 g/L), and serum IgG levels were normal. The diag-
nosis of hypocomplementemic immune-complex-mediated
TIN as a consequence of IgG4-related disease was made.
Therapy with corticosteroids was initiated (3 days methyl-
prednisolone 250 mg IV; thereafter, 48 mg po with taper).
After the initiation of corticosteroids, a rapid partial
recovery of renal function was seen (Fig 2A) as well as a
gradual disappearance of pulmonary lesions on imaging.
Further radiologic screening suggested chronic pancrea-
titis, prostatitis, and primary sclerosing cholangitis phase 3
(vanishing bile duct disease). After 2 months of steroid
therapy, the patient’s serum creatinine level declined
to 2.16 mg/dL (estimated glomerular filtration rate,
30 mL/min/1.73 m?) with normalization of chest radiogra-
phy and IgG4 and complement levels (Figs 2A, 2B).

Di1scuUssION

The association of interstitial pulmonary disease with
acute TIN is most often caused by sarcoidosis. In the
latter, however, hypocomplementemia rarely is present, and
interstitial granulomas usually are found. Hypocomplemen-
temic immune-complex-mediated TIN is rare, especially
in the absence of autoimmune disease, such as systemic
lupus erythematosus or Sjégren syndrome.! Here, we diag-
nosed IgG4-related disease as the cause of TIN and inter-
stitial lung disease. In recent years, IgG4-related disease has
been reported as a cause of hypocomplementemic immune-
complex-mediated TIN; moreover, pulmonary involvement
has been increasingly recognized.? IgG4-related disease is
a systemic disease characterized by multifocal fibroscle-
rosis and infiltration of IgG4+ plasmocytes that can affect
the aorta, pancreas, lacrimal glands, lymph nodes, and lung
and renal tissue.?5 Elevated levels of serum IgG4 and
infiltration of IgG4+ plasma cells are the hallmarks of this
disease entity.

IgG4-related disease recently has been reported to be
associated with pulmonary disease. Different pulmonary
manifestations have been described, including interstitial
lung disease, pulmonary inflammatory pseudotumor, lym-
phomatoid granulomatosis, bronchiolitis obliterans with
organizing pneumonia, nonspeciﬁc interstitial pneumonia,
and lymphoplasmacytic inflammation. Inoue et al® pro-
posed a classification of IgG4-related lung disease based
on the predominant radiologic abnormality. The following
four subtypes were identified: solid nodular type having a

solitary nodular lesion; round-shaped, ground-glass opacity
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FIGURE 2. Evolution of renal function, IgG4, and complement
with corticosteroid treatment. A, Evolution of serum creatinine (A),
eGFR (@), and IgG4 (M) serum levels from the time of presentation
onward. The arrow indicates the start of corticosteroid treatment. B,
Evolution of serum complement factors C3 (A) and C4 (@)
from the time of presentation onward. The arrow indicates the
start of corticosteroid treatment. Dashed lines denote normal upper
and lower limits of C3, and dotted lines denote normal upper and
lower limits of C4. eGFR = estimated glomerular filtration rate.

type characterized by multiple round-shaped, ground-glass
opacities; alveolar interstitial type showing honeycomb-
ing, bronchiectasis, and diffuse ground-glass opacities; and
bronchovascular type showing thickening of bronchovascular
bundles and interlobular septa. Applying this classification,
the present case can be classified into the bronchovascular
type of IgG4-related lung disease. Furthermore, Inoue et al®
showed that radiologic features are correlated with path-
ologic findings. The solitary nodular lesions consisted of
diffuse infiltration of mononuclear cells (lymphocytes and
plasma cells) in association with fibrosis. Lymphoplasma-
cytic infiltration and fibrosis in peribronchiolar or interlob-
ular interstitium and alveolar interstitium correlated with
thickened bronchovascular bundles or interlobular septa
and ground-glass opacities on CT images, respectively. The
radiologic findings of honeycombing corresponded to dis-
rupted alveolar structures and dilated peripleural air spaces.
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Presenting symptoms of IgG4-related disease vary sub-
stantially, raising questions about its precise pathogenesis
and the role of IgG4. Moreover, whether IgG4-related
disease represents a separate disease entity is a matter of
controversy.* IgG4 is the rarest IgG subclass, and elevated
titers of IgG4 are found in pemphigus foliaceus, pemphigus
vulgaris, bronchial asthma, and atopic dermatitis. Although
IgG4-related disease is associated with hypocomplemen-
temic immune-complex-mediated TIN, IgG4 itself is unable
to fix and activate complement, and as such, IgG4 is believed
to represent an antiinflammatory antibody. The identity of
the target autoantigen in IgG4-related disease is unclear,
although Aoki et al” found IgG4 autoantibody reactivity
directed toward the epithelium of pancreatic ducts, bile
ducts, and salivary gland ducts. Hence, the demonstration
of deposits of immune complexes along the tubular base-
ment membrane suggests that the causative renal antigen
might be localized at this site.

In summary, this report is the first, to our knowledge,
of interstitial kidney disease in association with intersti-
tial pulmonary disease as the predominant and present-
ing symptoms of IgG4-related disease. As indicated, the
response to corticoid steroid therapy was favorable.
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