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Introduction

Aspergillus subramanianii is a very rare form of Aspergillus 
species in section Circumdati.

Only 6 confirmed cases of A subramanianii have been 
reported to date. Four cases were isolated from pathology 
samples sent to the Fungus Testing Laboratory, University of 
Texas Health Science Center in San Antonio, Texas. Isolates 
came from lung tissue, wound, foot,1 and thoracic spine.2 
The additional isolate was found in Japan in a patient with 
onychomycosis after an earthquake evacuation.3

Lymphoplasmacytic vasculitis is a histopathological find-
ing most associated with IgG subclass 4–related diseases, of 
which autoimmune pancreatitis is pathognomonic but many 
organs can be affected. Diagnosis requires the identification 
of IgG4-positive plasma cells within affected tissues. Serum 
IgG4 is only elevated in 60% to 70% of patients.

We report a critically ill patient who had invasive A sub-
ramanianii pulmonary aspergillosis and posthumous diagno-
sis of IgG subclass 4 interstitial lung disease.

Case

A 58-year-old man with schizophrenia, restrictive interstitial 
lung disease for 7 years prior, and methamphetamine, mari-
juana, and alcohol abuse presented in the pre-COVID-19 era 
with sepsis, acute pancreatitis, acute kidney injury, and acute 
respiratory failure.

He was intubated and started on broad-spectrum antibiotics. 
Computed tomography (CT) of this chest showed diffuse lung 
infiltrates and bibasilar consolidation (Figure 1). His cultures 

from bronchoalveolar lavage (BAL) on hospital day (HD) 2 
revealed Aspergillus species (Figure 3). Serum IgG subclass 4 
was 15.4 mg/dL (4-86 mg/dL). Tracheal aspirate cultures HD 5 
grew Stenotrophomonas maltophilia and Trichosporon asahii. 
He was found later to have Candida glabrata fungemia on HD 
9 and Candida parapsilosis funguria on HD 25. He was placed 
on micafungin. Follow up chest imaging (Figure 2) was worse. 
Repeat BAL on HD 28 revealed Aspergillus species again and 
his antifungal changed to voriconazole. Serum galactomannan 
was eventually detected on HD 30.

Records from patient’s pulmonologist from 6 years prior 
were reviewed. Pulmonary function testing at that time sug-
gested restrictive lung disease and the plan was to observe.

On HD 37, given the prior history of interstitial lung dis-
ease and failure to improve, the patient underwent a lung 
biopsy. Fungal cultures from biopsies obtained from the 
upper left lingual and left lower lobe revealed positive fungal 
slants and Aspergillus species on microscopy (Figures 4 and 
5). Fungal identification and susceptibility performed at ref-
erence lab revealed A subramanianii (Voriconazole MIC 0.5 
µg/mL) (U. Texas Health Science, San Antonio, Texas). 
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Unfortunately, he remained dependent on mechanical venti-
lation via tracheostomy and did not recover. His code status 
was changed to comfort care, and he deceased.

Posthumously, pathology revealed lymphoplasmacytic 
vasculitis with clusters of noninvasive fungal hyphae consis-
tent with aspergillosis (Figures 6 and 7). Tissue invasion was 
not seen on the histopathology stains. Based on pathology 
findings, additional IgG and IgG4 immunohistochemistry 
stains of lung biopsy were performed and demonstrated an 
increase in relative percentage of IgG4 compared with IgG 
(50%) (Figure 8A-D).

Methods Used

Fungal identification and susceptibility of A subramanianii 
performed at reference lab (U. Texas Health Science, San 
Antonio, Texas) by phenotypic characteristics and DNA 
sequencing of target TUB and CAL genes and CLSI broth 
dilution (M38-A2) method. Stenotrophomonas maltophilia 
identification and sensitivities and T asahii identification 

Figure 1.  HD 1. CT chest abdomen and pelvis without contrast. 
Diffuse lung infiltrates and bibasilar consolidation. Not visible at 
this level are cholelithiasis, left kidney cysts, colon wall thickening, 
and normal-appearing pancreas (Lipase 2152 on HD 1.).
Abbreviations: HD: hospital day; CT: computed tomography.

Figure 2.  HD 27. CT chest without contrast. Bilateral diffuse 
interstitial changes and patchy areas of consolidation with air 
bronchograms. Bilateral pleural effusions left greater than right 
and mediastinal adenopathy are not visible at this level.
Abbreviations: HD: hospital day; CT: computed tomography.

Figure 3.  HD 2. Bronchoalveolar lavage. Sabouraud Dextrose 
Agar. Aspergillus submaranianii.

Figure 4.  HD 37. Left lung biopsy fungal slants.
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were performed with VITEK 2 (bioMerieux, Durham, North 
Carolina). Trichosporon asahii identification confirmation 
and sensitivities performed by Focus Diagnostics, Cypress, 
California.

Discussion

Aspergillus subramanianii has been reported 6 times in the 
literature to date.1-3 This case would be the seventh (Table 1).

This Aspergillus species is the fastest grower in vitro at 
37°C on Czapek yeast autolysate agar at 7 days out of all 6 
known species of Aspergillus species in section Circumdati 

that were tested.1 This growth characteristic and the deep tis-
sue origins of isolates highlight the potential for human 
infections. It is virtually morphologically identical to other 
Aspergillus species using macroscopic and microscopic 
identification methods. Genetic sequencing is required to 
speciate. Antifungal susceptibilities also can vary by isolate 
tested though further standardized testing among isolates is 
required (Table 2).

Some species in the section Circumdati can produce a 
mycotoxin, ochratoxin A, which is a known nephrotoxin. 
Aspergillus subramanianii produces ochratoxin A inconsis-
tently and/or only in trace amounts.4 Ochratoxin, a biosyn-
thetic cluster, differs widely among Aspergillus section 
Circumdati species as well.5

In hindsight, the antifungal choice of voriconazole in 
this patient was fortunately appropriate given the MIC val-
ues from this strain of A subramanianii in this patient; 
however, other published strains had higher MIC values. 
The sensitivity to micafungin of this strain is unknown, but 
the other strains tested by Texas fungal lab had low MICs. 
Sensitivities and resistance cutoff points have not yet been 
determined.

The pathology of lymphoplasmacytic vasculitis only 
became available after the patient had expired. Serum IgG4 
was not elevated in this patient at presentation; however, it 
could be possible that this patient was one of the 30% to 
40% of patients without elevated serum IgG4 levels. 
Immunohistochemistry of lung biopsy showing an increase 
in relative percentage of IgG4 compared with IgG confirms 
pulmonary IgG4 disease (Figure 8A-D). Together with ini-
tial CT imaging, the patient likely had underlying IgG sub-
class 4 interstitial lung disease.

Figure 5.  HD 37. Left lung biopsy. 40× wet mount, lactophenol 
cotton blue stain, Aspergillus species. A subramanianii by phenotypic 
characterization and DNA sequencing at reference lab.

Figure 6.  HD 37. Left lung biopsy. 10× Hematoxylin and 
eosin. Hyphae seen within intra-alveolar material (black 
arrow). Intra-alveolar pigmented macrophages in desquamative 
interstitial pneumonia pattern (red arrow) with scattered 
lymphoplasmacystic vasculitis (green arrow).

Figure 7.  HD 37. Left lung biopsy. 40× Hematoxylin and 
eosin. Hyphae seen within intra-alveolar material (black arrow). 
Pigmented macrophages in desquamative interstitial pneumonia 
pattern (red arrow).
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It is difficult to say, if the diagnosis of IgG4 interstitial 
lung disease was made earlier, would the patient have ben-
efited from corticosteroids given early Aspergillus bron-
choscope cultures. Serum galactomannan was detected 
eventually, suggestive of eventual invasive pulmonary 
Aspergillus, despite lack of pathological evidence of fungal 
invasion on biopsy.

Furthermore, infections associated with IgG4-related dis-
ease have been reported with tuberculosis,6 Necator america-
nus,7 Helicobacter pylori,8 and Paragonimus westermani.9 It 
is unclear in this case if IgG4-related pulmonary disease was 
triggered by A subramanianii infection, or if IgG4-related dis-
ease came first, and A subramanianii infection was an infec-
tious sequalae.

Table 1.  Prior Aspergillus subramanianii Cases to Date.

Citation Location year Tissue Comorbidities Outcome

Siqueira et al1 USA Unknown Unknown Unknown Unknown
Siqueira et al1 USA 2005 Lung Unknown Unknown
Siqueira et al1 USA 2006 Wound Unknown Unknown
Siqueira et al1 USA 2006 Foot Unknown Unknown
Seyedmousavi et al2 USA est. 2008 

unpublished data
Thoracic spine Primary immunodeficiency yet 

to be identified
Resolved after 10 years of treatment

Hirose et al3 Japan 2016 Toenail Earthquake evacuation Resolved after 6 months of treatment
Present case USA 2017 Lung IgG4 interstitial lung disease Deceased

Figure 8.  HD 37. Left lung biopsy. Hematoxylin and eosin, IgG and IgG4 staining. IgG4 stain was greater than 50% of background IgG, 
confirming IgG4 pulmonary disease. (A) Hematoxylin and eosin ×10 magnification. (B) Hematoxylin and eosin ×20 magnification. (C) 
IgG immunohistochemistry stain for background to compare with IgG4 staining (Figure 8D). (D) IgG subclass 4 immunohistochemistry 
stain shows greater than 50% intensity compared with IgG (Figure 8C) consistent with IgG4 infiltrative disease.
Abbreviations: HD: hospital day; IgG: Immunoglobulin G.
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Coexisting acute pancreatitis at presentation suggests 
either undiagnosed autoimmune IgG4-related disease or 
being secondary to polysubstance abuse. The authors hypoth-
esize that pancreatitis likely triggered his decline and subse-
quent complications of multi-organ failure. Furthermore, a 
deep pulmonary A subramanianii infection and his multiple 
comorbidities may have affected his ability to recover despite 
intensive diagnostic and therapeutic interventions.
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