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Abstract: A 73-year-old man visited Kawasaki Medical School Hospital
with complaints of cough and fever persisting for five days. He was
diagnosed with myasthenia gravis in 2010 and had received
immunosuppressive treatment for eight years. He presented with infiltration
shadows in the bilateral middle and lower lung fields. Because both
influenza A virus antigen and urinary pneumococcal pneumonia antigen
were positive in laboratory findings, he was diagnosed with pneumococcal
pneumonia co-infection with influenza a on admission. We administered
peramivir and sulbactam/ampicillin after admission. Although the
inflammatory response improved, infiltration shadows did not improve. We
performed bronchoscopic examination and obtained the diagnosis of the
complication of pulmonary cryptococcosis by transbronchial lung biopsy. He
was treated with fluconazole for six months for pulmonary cryptococcosis and
he showed improvement without adverse reactions. We report an interesting
immunocompromised patient with pulmonary cryptococcosis complicated by
pneumococcal pneumonia co-infection with influenza A.
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Introduction
Background

Pulmonary cryptococcosis is a fungal respiratory
infection that occurs after the inhalation of Cryptococcus
spp.. Cryptococcus can occur in immunocompetent
hosts, but is most common in immunocompromised
hosts (Setianingrum et al., 2019; Zhang et al., 2012).
Immunocompromising factors are as follows: Acquired
Immunodeficiency Syndrome (AIDS), malignant disease,
organ transplantation, corticosteroid therapy and diabetes
mellitus (Setianingrum et al., 2019; Huang et al., 2016).

On the other hand, it is difficult to distinguish
pulmonary cryptococcosis from bacterial pneumonia or
pulmonary mycobacterial disease because of this similar
clinical features and radiological characteristics in
immunocompromised patient (Guimaraes et al., 2013;
Choi et al., 2017). We report an immunocompromised
patient with a delayed diagnosis of pulmonary
cryptococcosis due to difficulty in the differential
diagnosis of pneumococcal pneumonia co-infection
with influenza A virus.

Y, Sclence
7

Publications

Influenza A Virus, Co-Infection

Case Presentation

A 73-year-old mad visited Kawasaki Medical School
Hospital with complaints of a cough and fever persisting
for five days. He had a smoking history of 30 cigarettes
per day for fifty years. Concerning ecological
information, he did not have a bird at home and did not
live near a large population of birds. It was not clear
whether he lived in an area with abundant decomposing
plants. He was diagnosed with myasthenia gravis in
2010 and hypertension, diabetes mellitus and prostate
cancer in 2017. He had received immunosuppressive
treatment such as tacrolimus and corticosteroid therapy
for eight years since the diagnosis of myasthenia gravis.
On physical examination, his blood pressure was 139/73
mmHg, heart rate was 103 per minute and regular, body
temperature was 39.1°C and SpO, was 94% (O 4L).
Chest auscultation revealed coarse crackles in the
bilateral lower lung fields. There was no neurological
finding suggesting meningitis such as neck stiffness.
Regarding the laboratory findings on admission, the
inflammatory response with leukocytosis was positive
(white blood cell count: 10680/uL, C-reactive protein:
5.64 mg/dL). Although mild hypoalbuminemia (2.8 g/dL)
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was noted, serum globulin was within the normal limits.
Procalcitonin showed mild elevation (0.60 ng/mL). A
urinary pneumococcal antigen test (Binax NOW
Streptococcus pneumoniae Urinary Antigen Test, Abbott
Corporation) and influenza a antigen test (Quicknavi-
Flu2 Test, Otsuka Corporation) were positive. Gram
stain of the sputum showed gram-positive cocci and
culture of the purulent sputum grew Streptococcus
pneumoniae (2+), but culture using Sabouraud Dextrose
Agar of the sputum of the sputum did not lead to the
growth of any fungus. S. pneumoniae isolated from this
patient was sensitive to penicillin G and we judged it as
Penicillin-Sensitive Streptococcus Pneumoniae (PSSP)
according to the Clinical and Laboratory Standards
Institute (CLSI) definition of susceptibility (CLSI,
2018). Although Cerebrospinal Fluid (CSF) examination
was also performed, the number of inflammatory cells
ranged within normal limits.

Regarding the radiological findings on admission,
chest X-ray showed infiltration shadows in the bilateral
middle and lower ling fields (Fig. 1). Chest Computed
Tomography (CT) on admission revealed infiltration
shadows with an air-bronchogram and ground-glass
opacity with peripheral zone dominance in both lung
fields (Fig. 2a and 2b).

We diagnosed this patient with pneumococcal
pneumonia co-infection with influenza A virus. Firstly,
we initiated Treatment Using Sulbactam/Ampicillin

(SBT/ABPC) for pneumococcal pneumonia and
peramivir for influenza a virus infection. We continued
treatment using corticosteroid and tacrolimus for
myasthenia gravis simultaneously. Although the clinical
symptoms such as fever and cough and the inflammatory
response were improved 14 days after admission, the
infiltration shadows did not change. Therefore, we
performed bronchoscopy in order to examine whether
there were other complicating diseases 14 days after
admission.  Subsequently, the smear and culture
examinations of common bacteria, fungus and acid-fast
bacilli of brushing and Bronchoalveolar Lavage Fluid
(BALF) from right middle and lower lobes were all
negative, but histological findings showed organizing
pneumonia with masson bodies (Fig. 3a) on
Hematoxylin-Eosin (HE) staining and Cryptococcus was
recognized in the masson bodies in Grocott staining (Fig.
3b). Serum Cryptococcus neoformans Antigen (SCA)
(Latex agglutination method, SRL Corporation) was
elevated 512-fold. We made a diagnosis of pulmonary
cryptococcosis and organizing pneumonia due to S.
pneumoniae and influenza A virus infection. After
treatment for pneumococcal pneumonia co-infection
with influenza a virus, we initiated treatment using
Fluconazole (FLCZ) for pulmonary cryptococcosis and
continued it for six months. Chest X-ray (Fig. 4a and 5b)
and Chest CT (Fig. 4b and 5a) showed the improvement
of infiltration shadows after six months.

Fig. 1: Chest X-ray on admission showed an infiltration shadow in the bilateral middle and lower lung fields

56



Yoshihiro Kobashi et al. / American Journal of InfectiousDiseases 2021, 17 (2): 55.60
DOI: 10.3844/ajidsp.2021.55.60

@) (b)

Fig. 2: Chest CT on admission showed infiltration shadows with an air-bronchogramand ground-glass opacity in the peripheral part,
dominant in both lung fields

Fig. 3: Histological findings of Transbronchial Lung Biopsy (TBLB) from the right B® and B® showed organizing pneumonia with
mason bodies (Hematoxylin-eosin staining, x40)

Fig. 4: Histological findings of TBLB from the right B8 and B® showed Cryptococcus bodies (arrow) (Grocott staining, x200)
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Discussion

In recent years, the incidence of Cryptococcus
infection has been increasing in immunocompromised
patients such as patients with AIDS and those received
organ transplantation or immunosuppressive treatment
such as corticosteroid drugs (Rigby and Glanville, 2012;
Singh et al., 2008; Kohno et al., 2015; Xie et al., 2015).
In our case, the use of corticosteroid drugs was an
important predisposing factor. When the cellular
immune system had been destroyed, macrophages could
not remove Cryptococcus microorganisms and so they
spread into the lung, central nervous system and multiple
other organs. Because positive responses of influenza A
virus antigen and urinary pneumococcal antigen were
recognized in the laboratory findings on admission, we
delayed the diagnosis of pulmonary cryptococcosis in
this case. In fact, it was previously reported that early
diagnosis is difficult and 85% of patients were
misdiagnosed with pneumonia, lung cancer, or pulmonary
tuberculosis on admission (Xie et al., 2015).

Concerning the radiological findings, pulmonary
cryptococcosis can present with various patterns and is
influenced by the immune status of the patient. In previous
reports concerning radiologic features of patients with
immunocompromised and immunocompetent status, while
cavitation within nodules, ground-glass opacity and
parenchymal consolidation were significantly more
frequent in immunocompromised than immunocompetent
patients (Chang et al., 2006; Xie et al., 2015; Kishi et al.,
2006; Sui et al., 2020), air-bronchograms were common
in immunocompetent patients (Chang et al., 2006). On
the other hand, the extent of lesions tended to be larger
and their distribution was predominantly in the
peripheral part of the lung in immunocompromised
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Fig. 5: Chest X-ray and chest CT at the conclusion of antifungal therapy revealed the improvement of infiltration shadows

patients (Xie et al., 2015; Qu et al., 2012). Because the
radiological findings on chest CT showed infiltration
shadows with air-bronchogram and ground-glass opacity
in the dominant peripheral part in both lung field in our
patient, being slightly different from previously
described common radiological findings, it was difficult
to differentiate the condition from other pulmonary
diseases based solely on radiological findings.

Regarding the pathological findings, the lesion in
patients who did not have underlying immunodeficiency
or predisposing conditions usually remains localized and
becomes granulomatous and then nodular and fibrocaseous.
On the other hand, in immunocompromised patients,
progressive pulmonary or disseminated cryptococcosis
develops and there is often a mild reactive pattern with
little inflammation. Cryptococci multiply profusely,
displacing normal tissues and form cystic lesions
composed of heavily encapsulated organisms that elicit
little surrounding reaction (Tomashefski et al., 2008).

Because our patient received long-term
immunosuppressive treatment and had not only
pulmonary cryptococcosis, but also complicated

pneumococcal pneumonia co-infection with influenza a
virus, we think that the histological findings showed an
atypical pattern such as organizing pneumonia with masson
bodies, without forming a granuloma and noted
cryptococcus within masson bodies.

Regarding SCA in laboratory findings, it is a useful
tool to diagnose cryptococcal infection and monitor
disease activity (Xie et al., 2015; Kohno et al., 2015).
Although the sensitivity and specificity of SCA were
excellent for the diagnosis of pulmonary cryptococcosis
(93-100 and 93-98%, respectively) (Setianingrum et al.,
2019), reported that only 39% of non-HIV
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immunocompromised patients showed positive results
for SCA (Aberg et al., 1999). However, because SCA was
elevated (512-fold) on admission in our patient and this
deceased according to the good response to treatment, it
was a good biomarker to diagnose or treat pulmonary
cryptococcosis. Recent studies on antigen detection tests
have progressed and capsular polysaccharides of
Cryptococcus can now be detected and quantified in
samples of body fluids such as serum, CSF, BALF and
urine specific anti-Cryptococcus neoformansantisera (Chen
et al., 2014; Diaz and Nguyen, 2010). Three formats of
cryptococcal antigen detection tests using the latex
agglutination test, the enzyme-linked immunoassay and the
lateral flow immunoassay are available (Chen et al., 2014;
Pongsai et al., 2010; McMullan et al., 2012).

The American Thoracic Society (ATS) recommends
fluconazole or itraconazole for the treatment of mild to
moderate pulmonary cryptococcosis in
immunocompromised patients for 6-12 months and
amphotericin B plus flucytosine or a lipid formulation of
amphotericin B for the treatment of severe pulmonary
cryptococcosis or pulmonary cryptococcosis combined with
central nervous system infection in immunocompromised
patients for 6-10 weeks (Limper et al., 2011). Therefore, we
performed antifungal therapy using fluconazole in our case
for six months according to this guideline.

There is a limitation of this case report. When we
performed bronchoscopy in order to examine whether
there were other complicating diseases, the smear and
culture examination of common bacteria, fungus and
acid-fast bacilli of bronchoscopic specimens such as
brushing and BALF could be performed to obtain negative
results oculture, but they were not performed for the
transbronchial lung biopsy materials. Therefore, we could
not perform sufficient examinations to investigate the
species of Cryptococci that caused pulmonary
cryptococcosis in this patient. We think that it is important
to identify the species of Cryptococci to obtain more
information about the ecology and clarify the contamination
source in order to integrate with epidemiological data.

We think that he developed pneumococcal
pneumonia co-infection with influenza a virus because of
the isolation of Streptococcus pneumoniae from purulent
sputum and positive response of urinary pneumococcal
antigen and influenza A virus antigen on admission,
finally, we became aware of the high titer of SCA and
activity performed a bronchoscopic examination two
weeks later. Therefore, we could achieve a correct
diagnosis of pulmonary cryptococcosis in spite of

various radiological findings due to pulmonary
cryptococcosis in an immunocompromised patient
receiving long-term corticosteroid and tacrolimus

therapy. It is important to actively perform specific
antigen detection tests using various clinical specimens
or invasive examination such as bronchoscopy to achieve
early diagnosis and provide appropriate treatment.
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Conclusion

We reported an interesting case of pulmonary
cryptococcosis complicated by pneumococcal pneumonia
co-infection with influenza A virus. We should be careful
when infectious diseases due to multiple causative
microorganisms are present in immunocompromised
patients receiving immunosuppressive treatment and it is
necessary to conduct a positive microbiological
examination to achieve a correct diagnosis.
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