
CASE REPORT Open Access

Pulmonary cryptococcosis coexisting with
central type lung cancer in an
immuocompetent patient: a case report
and literature review
Kelin Yao1†, Xiaofang Qiu2†, Hongjie Hu3* , Yuxin Han3, Wenming Zhang3, Ruiming Xia1, Liang Wang1 and
Jieming Fang4

Abstract

Background: Pulmonary Cryptococcosis is a common fungal infection mainly caused by Cryptococcus neoformans/
C.gattii species in immunocompromised patients. Cases of pulmonary cryptococcosis in patients with normal
immune function are increasingly common in China. Clinical and radiographic features of pulmonary cryptococcosis
are various and without obvious characteristics, so it is often misdiagnosed as pulmonary metastatic tumor or
tuberculosis. When coexisting with malignant lung tumors, it was more difficult to differentiate from metastatic
lung cancer, although the coexistence of pulmonary cryptococcosis and central type lung cancer is rare. Reviewing
the imaging manifestations and diagnosis of the case and the relevant literature will contribute to recognition of
the disease and a decrease in misdiagnoses.

Case presentation: A 72-year-old immunocompetent Han Chinese man had repeated dry cough for more than
half a year. CT examination of chest showed an irregular mass at the left hilum of the lung, and two small nodules
in the right lung, which were considered as the left central lung cancer with right lung metastasis. However, the
patient was diagnosed with pulmonary cryptococcosis coexisting with central type lung cancer based on the
results of laboratory examination, percutaneous lung biopsy, fiberoptic bronchoscopy, and surgical pathology. The
patient underwent surgical resection of the left central type lung cancer and was placed on fluconazole treatment
after a positive diagnosis was made. Five years after the lung cancer surgery, the patient had a recurrence, but the
pulmonary cryptococcus nodule disappeared.

Conclusion: Our case shows that CT findings of central type lung cancer with multiple pulmonary nodules are not
necessarily metastases, but may be coexisting pulmonary cryptococcosis. CT images of cryptococcosis of the lung
were diverse and have no obvious characteristics, so it was very difficult to distinguish from metastatic tumors. CT-
guided percutaneous lung biopsy was a simple and efficient method for identification.
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Background
Cryptococcosis is a lethal fungal infection mainly
caused by Cryptococcus neoformans/C.gattiispecies.
Cryptococcosis usually manifests as central nervous
system (CNS) disease or pneumonia [1]. It usually oc-
curs in patients with immunocompromised condi-
tions,such as human immunodeficiency virus (HIV)
infection, solid organ transplants, autoimmune dis-
eases, administration of corticosteroids and other im-
munosuppressants [1, 2]. Foreign epidemiological
studies show that the incidence of pulmonary crypto-
coccosis increased by more than six times from 1999
to 2006, reaching 38 cases per million people, and
most of the increased cases are HIV-negative individ-
uals. Pathogen transmission is mainly in the form of
aerosols containing cryptococcus spores, and depos-
ition in the alveoli can with resultant latent infection
within the lungs, and probably circulate to the central
nervous system through the bloodstream [3]. Different
immune status may affect the pulmonary CT manifes-
tations of cryptococcosis. Because CT features of pul-
monary cryptococcosis were diverse and have no
obvious characteristics, the diagnosis of pulmonary
cryptococcosis is challenging,especially when present-
ing as multiple nodules, that may be mistaken for
secondary tuberculosis and lung metastatic tumor [3,
4]. Previous study showed that advanced cancer might
lead to immunodeficiency and then cause cryptococ-
cosis [5]. As far as we know, pulmonary cryptococ-
cosis coexisting with malignant tumor was only
revealed in a few cases [4, 6–8]. It was reported that
lung cancer coexisted pulmonary cryptococcosis was
mainly histologically diagnosed with adenocarcinoma,
which probably both of them were likely to occur in
the periphery of the lung [9].
We describe in detail the imaging manifestations and

diagnosis of an immunologically normal elderly male
with pulmonary cryptococcosis coexisting with central
type lung cancer. Pulmonary cryptococcosis was inciden-
tally discovered by biopsy of one of the pulmonary nod-
ules that had been considered metastases after the
central lung cancer has been clearly diagnosed. In our
case, the patient was diagnosed with central type lung
cancer, and the pathological type was squamous cell car-
cinoma, which was different from the previously re-
ported. All lymph nodes resected were negative, which
may also indicated that our patient’s lung cancer had
not metastasized to the contralateral lung. Cryptococcus
was also found in the lung cancer resection specimen,
which proved that our diagnosis was correct. CT reex-
amination of the patient 5 years later showed that nod-
ules in the right lung disappeared, which confirmed our
diagnosis was correct from another perspective, although
we did not biopsy each nodule.

Case presentation
The patient is a 72-year-old immunocompetent Han
Chinese man who had repeated dry cough for more than
half a year. The patient had chronic hepatitis B for more
than 10 years, and was now taking lamivudine tablets
100 mg/d and adefovir dipivoxil capsules 10 mg/d for
antiviral treatment. The patient had no immune abnor-
malities, no extensive used of hormones or antibiotics,
no history of poultry exposure, no history of recent
travel, and no smoking and alcohol consumption history.
Physical examination revealed decreased breath sounds
at the left lung. His heart rate was 88 beats per minute,
blood pressure 130/63 mmHg, breath 19 times per mi-
nute, and temperature 36.3 °C. Laboratory data showed
cytokeratin 19 ragment (Cyfra21–1) was 5.69 μg/L
higher than normal, and the other was show no signifi-
cant differences.
CT of his chest showed multiple nodules and an ir-

regular mass at the left hilum of the lung (Figs. 1, 2).
The irregular mass measured 4 × 3 cm, with unclear
boundary, fine burrs and shallow lobes. CT also re-
vealed left upper lobe bronchial stenosis and distal
obstruction, with a few small segmental patchy
shadows at distal upper lobe of the left lung. One
1.0 × 0.8 cm nodule with unclear boundaries, no obvi-
ous lobulation and burr signs, and no calcification
was located in the subpleural area of the posterior
segment of the upper lobe of the right lung. Another
1.2 × 0.9 cm nodular with lobular depression and adja-
cent vascular aggregation, but no obvious thickening
was located in the subpleural region of the dorsal
segment of the right lower lobe. Those two nodules
in the right lung will have disappeared 5 years later
(Fig. 3). The patient was initially diagnosed with left
central lung cancer with intrapulmonary metastasis
based on the CT findings.
On the third day of hospitalization, bronchoscopy re-

vealed bronchial stenosis and a mass in the upper left
lung, which was pathologically confirmed as squamous
cell carcinoma.
In order to evaluate the staging of lung cancer and se-

lect appropriate treatment, CT-guided percutaneous
lung biopsy was performed on one of the nodules lo-
cated in the lower lobe of the right lung (Fig. 4a) on the
8 day of hospitalization. Puncture histopathology con-
firmed that the nodule puncture was cryptococcus infec-
tion of the lung (Fig. 4b/c/d).
Two weeks later, the patient underwent resection of

the left lung cancer. One 15 × 10 × 4.5 cm lobe of lung
tissue was surgically resected, containing a 4 × 3 × 3.5
cm mass, that had been seen adjacent to the bronch-
otomy margin without clear boundary of section gray
matter. The neoplastic cells were arranged in sheets,
nests, and cords with extensive necrosis, infiltrative
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growth, recidivism of the bronchial wall, and the ten-
dency of single cells to become keratinized. No meta-
static carcinoma was found in lymph nodes (0/15),
with negative bronchial resection margin. There were
polykaryotic giant cells and epithelioid cells in the
lung tissue next to the mass. Vacuoles or round bod-
ies were seen in the cytoplasm with focal necrosis.
Another 0.3 × 0.5 cm gray nodule was seen below the
pulmonary membrane, which was PAS staining posi-
tive. The final pathological results were medium-low
differentiation squamous cell carcinoma, with nodule
formation, no lymph node metastasis (0/15), negative
bronchial resection margin, and concurrent crypto-
coccal infection (Fig. 5).
In addition, the patient underwent a period of antifungal

treatment with fluconazole 400mg/d for 6 months. After
discharged from hospital, the patient did not received good
follow-up observation until we found that CT examination
revealed tumor recurrence 5 years after lung cancer surgery,
but two pulmonary cryptococcus nodules had disappeared.

Discussion and conclusions
Cryptococcosis is a lethal fungal infection mainly caused
by Cryptococcus neoformans/Cryptococcus.gattii species.
The two are distinct and should be treated separate spe-
cies. Cryptococcosis caused by Cryptococcus neoformans
is common in China. The pathogens are abundant in
pigeon droppings, contaminated soil, and barns, all of
which are believed to cause infection with this opportun-
istic fun-gus [10]. The organism may mainly invades
lungs and CNS, but also can invade skin, bones and
other parts of the body, which is closely related to the
patient’s immune status [3, 11]. With a declining inci-
dence of AIDS-related cryptococcosis in the highly ac-
tive antiretroviral therapy (HAART) era and with
increasing use of immunosuppresants worldwide, HIV-
negative individuals may become the predominant group
affected by cryptococcosis [10–13]. Currently, pulmon-
ary cryptococcosis ranked as the third most common
pulmonary fungal infection in China, and previous stud-
ies have shown that most of the patients with

Fig. 1 a axial lung window and b axial mediastinal window showed an irregular mass of about 4 × 3 cm(black arrow), near the hilum of the left
lung, with unclear boundary, fine burrs and shallow lobes. Left upper lobe bronchial stenosis, distal obstruction, and a few small segmental
patchy shadows were seen in the distal upper lobe of the left lung

Fig. 2 a showed a1.0 × 0.8 cm nodule (black arrow) in the subpleural area of the posterior segment of the upper lobe of the right lung, with
unclear boundaries, no obvious lobulation or burr signs, and no calcification. b showed a 1.2 × 0.9 cm nodule (black arrow) in the subpleural
region of the dorsal segment of the right lower lobe, with lobular depression and adjacent vascular aggregation, but no obvious thickening
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cryptococcosis of the lung in China were HIV-negative
infection patients [14–16]. Our patient was an
immunocompetent patient without an immune system-
associated medical history. A proven diagnosis of
pulmonary cryptococcosis was made through histopath-
ology or tissue culture [17, 18]. In our case, the final
pathological results were obtained by biopsy, surgery
and PAS staining.
The clinical presentation of pulmonary cryptococ-

cosis is highly variable and occasionally consists of
atypical manifesta-tions. Although its clinical manifes-
tations are mainly respiratory symptoms, such as
cough, sputum, shortness of breath, chest pain, etc.
Some patients were still incidentally found in chest
imaging examination without symptoms [19–22]. In
our case, the patient had repeated dry cough for more

than half a year, which may be typical clinical mani-
festation for lung cancer.
The different immune status may affect the radiologic

manifestations of cryptococcosis on pulmonary CT. Ac-
cording to previous literature reports and clinical experi-
ence, immunocompetent patients are more likely to
form granulomas, and immunocompromised patients
are more likely to develop two-lung spread. The com-
mon CT manifestations of pulmonary cryptococcosis are
solitary or multiple pulmonary nodules or masses. Pul-
monary cryptococcosis with multiple nodules or masses
frequently occur below the pleura. The circular nodules
distributed along the bronchi are mostly lobulated, and
cavities and calcifications may been present [23, 24]. Pul-
monary cryptococcosis can be divided into different
types according to the imaging manifestations: nodular

Fig. 3 The chest CT showed that two corresponding nodules in the original right lung had disappeared after 4 years later

Fig. 4 a: Puncture biopsy of nodules in the dorsal segment of the right lower lobe in prone position. b: Puncture tissue, microscopic alveolar
cavity and alveolar septum see multiple nuclear giant cells and epithelioid cells vacuoles or small round body. c: PAS (+) The red arrows indicate
some of the round bodies of cryptococcus after PAS staining; d: PASM (+)
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mass type, patchy infiltration type, and mixed type. Deng
H,et al [23] have proposed that nodules/masses with an
irregular margin were often located in the peripheral re-
gion of the lung without pleural effusion. The lesions of
13.24% had cavities. The radiological findings suggest
that patients with complications were susceptible to
GGO/GGO with nodules, while patients with no compli-
cations were susceptible to single or multiple nodules/
masses. Wang DX, et al [24] proposed pulmonary
cryptococcosis has certain unique characteristics, such
as lesions commonly distribution in the right lung and
cluster distribution within 2 cm of subpleural, lesions
can appear cavities and calcification signs, but no tree-
in-bud signs is present. Of course, the presence or ab-
sence of tree-in-bud signs in pulmonary cryptococcosis
may be controversial, but our patients presented with
pulmonary nodules only, and tree-in-bud signs were
more common in invasive pulmonary aspergillosis. Be-
cause the radiologic presentation of pulmonary crypto-
coccosis are diverse and have no obvious characteristics,
the diagnosis is difficult, especially when pulmonary
cryptococcosis presents as multiple nodules that may re-
semble secondary tuberculosis or lung metastatic tumor
[25–27]. In our case, the patient was correctly diagnosed
with primary squamous cell carcinoma, but the periph-
eral lung nodules initially thought to be metastases were
ultimately confirmed to be caused by a concurrent cryp-
tococcus infection. The patient was diagnosed with cen-
tral type lung cancer, and the pathological type was
squamous cell carcinoma, which was different from the
previously reported.
When multiple nodules are found in the lung in the

context of a clear malignancy, the immediate consider-
ation is pulmonary metases. It is limit to distinguish pul-
monary cryptococcosis from other diseases according to
its CT appearance. CT-guided puncture biopsy of the le-
sion is an effective diagnostic method. After the

diagnosis of pulmonary cryptococcosis is confirmed, it is
important to guide the clinical use of completely differ-
ent treatment methods. Our case shows that CT findings
of central lung cancer with multiple pulmonary nodules
are not necessarily metastatic, but may in fact be evi-
dence of pulmonary cryptococcosis.

Abbreviations
CT: Computed tomography; CNS: Central nervous system; HIV: Human
immunodeficiency virus; PAS: Periodic acid-schiff (; CRP: C-reactive protein;
GGO: Ground-Glass opacity

Acknowledgments
The authors would like to thank Dr. Xiaoxuan Zhou (Department of
Radiology, Sir Run Run Shaw Hospital of School of Medicine, Zhejiang
University, Zhejiang, China.) for advice and expertise.

Authors’ contributions
K. Y., X. Q. designed the study. K. Y., W Z. collected data. K. Y., X. Q. analyzed
data and wrote the case report. H. H., Y. H., R. X., L. W., J. F. contributed to
the discussion of results and to the review of the manuscript. All authors
read and approved the final manuscript.

Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request. K. Y. and H. H. will
make the data available to readers.

Ethics approval and consent to participate
The Ethics Committee of Affiliated Hospital of Shaoxing university approved
the study.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1Affiliated Hospital of Shaoxing university, Shaoxing 312000, Zhejiang
Province, China. 2Yuecheng district maternal and child health and family

Fig. 5 a/b:(Left upper) Pulmonary lobectomy: 1.Moderately-poorly differentiated squamous cell carcinoma, with carcinomatous nodule formation.
2.Cryptococus infection. b: It showed polynuclear giant cells and epithelioid cells in the alveolar cavity and alveolar septum as well as vacuoles or
round bodies inside

Yao et al. BMC Pulmonary Medicine          (2020) 20:161 Page 5 of 6



planning service center, Shaoxing 312000, Zhejiang Province, China. 3Sir Run
Run Shaw Hospital affiliated Zhejiang University School of Medicine,
Hangzhou 310016, Zhejiang Province, China. 4City Hope National Medical
Center, Duarte, California, USA.

Received: 2 January 2020 Accepted: 28 May 2020

References
1. Chang WC, Tzao C, Hsu HH, et al. Pulmonary cryptococcosis:comparison of

clinical and radiographic characteristics in immunocompetent and
immunocompromised patients. Chest. 2006;129(2):333–40. https://doi.org/
10.1378/chest.129.2.333.

2. Wang R-y, Chen Y-q, Wu J-q, et al. Cryptococcosis in patients with
hematological diseases:a 14-year retrospective clinicalanalysis in a Chinese
tertiary hospital. BMC Infect Dis. 2017;17:463–71. https://doi.org/10.1186/
s12879-017-2561-z.

3. Pyrgos V, Seitz AE, Steiner CA, Prevots DR, Williamson PR. Epidemiology of
cryptococcal meningitis in the US:1997-2009. PLoS One. 2013;8(2):e56269.
https://doi.org/10.1371/journal.pone.0056269.

4. Li L, Liang Z, Zhou J, Shao C. Pulmonary cryptococcosis coexisting with
adenocarcinoma: a case report and review of the literature. J Med Case Rep.
2018;12:327–32. https://doi.org/10.1186/s13256-018-1853-2.

5. Robinson TD, Barnes DJ, Watson GF. Coexistent cryptococcosis and
carcinoma within a solitary pulmonary nodule. Aust NZ J Med. 1999;29(4):
561–2. https://doi.org/10.1111/j.1445-5994.

6. Li HY, Lan CQ, Weng H, Chen SX, Lin QH, Huang JB. Analysis of 9 cases of
nodular type of pulmonary cryptococcosis with coexisting lung cancer
confirmed by pathological examinations [in Chinese]. Zhonghua Jie He He
Hu Xi Za Zhi. 2017;40:850–4. https://doi.org/10.3760/cma.j.issn.1001-0939.

7. Harada T, Hakuma N, Kamimura A, et al. Pulmonary cryptococcosis within a
pulmonary carcinoma-review of reported cases. Intern Med. 2006;45(6):369–
72. https://doi.org/10.2169/internalmedicine.45.1571.

8. Kawasaki H, Ishikawa K, Kuniyoshi M, et al. Lung adenocarcinoma with
coexisting pulmonary cryptococcoma. Jpn J Thorac Cardiovasc Surg. 2004;
52(1):21–5. https://doi.org/10.1007/s11748-004-0056-5.

9. Kanjanapradit K, Kosjerina Z, Tanomkiat W, Keeratichananont W,
Panthuwong S. Pulmonary cryptococcosis presenting with lung mass:report
of 7 cases and review of literature. Clin Med Insights Pathol. 2017;10:
1179555717722962. https://doi.org/10.1177/1179555717722962.

10. Hong N, Chen M, Fang W, et al. Cryptococcosis in HIV-negative patients
with renal dialysis:a retrospective analysis of pooledcases. Mycopathologia.
2017;182:887–96. https://doi.org/10.1007/s11046-017-0163-3.

11. Marr KA. Cryptococcus gattii as an important fungal pathogen of western
North America. Expert Rev Anti-Infect Ther. 2012;10(6):637–43 10.10.1586/
eri.12.48.

12. Chen M, Wang X, Yu X, et al. Pleural effusion as the initial clinical
presentation in disseminated cryptococcosis and fungaemia:an unusual
manifestation and a literature review. BMC Infect Dis. 2015;15:385–92.
https://doi.org/10.1186/s12879-015-1132-4.

13. Lui G, Lee N, Ip M, Choi KW, Tso YK, Lam E, et al. Cryptococcosis in
apparently immunocompetent patients. QJM. 2006;99(3):143–51. https://doi.
org/10.1093/qjmed/hc1014.

14. Tseng HK, Liu CP, Ho MW, Lu PL, Lo HJ, Lin YH, et al.
Microbiological,epidemiological,and clinical characteristics and outcomes of
patients with cryptococcosis in Taiwan,1997–2010. PLoS One. 2013;8(4):
e61921. https://doi.org/10.1371/journal.pone.0061921.

15. Fisher JF, Valencia-Rey PA, Davis WB. Pulmonary Cryptococcosis in the
Immunocompetent Patient-Many Questions,Some Answers. Open Forum
Infect Dis. 2016;3(3):167. https://doi.org/10.1093/ofid/ofw167.

16. Yuchong C, Fubin C, Jianghan C, Fenglian W, Nan X, Minghui Y, et al.
Cryptococcosis in China (1985–2010):review of cases from Chinese database.
Mycopathologia. 2012;173(5–6):329–35. https://doi.org/10.1007/s11046-011-
9471-1.

17. De PB, Walsh TJ, Donnelly JP, et al. Revised definitions of invasive fungal
disease from the European Organization for Research andTreatment of
cancer/invasive fungal infections cooperative group and the National
Institute of Allergy and Infectious Diseases mycoses study group (EORTC/
MSG) consensus group. Clin Infect Dis. 2008;46(12):1813–21. https://doi.org/
10.1086/588660.

18. Hu XP, Wang RY, Wang X, et al. Dectin-2 polymorphism associated with
pulmonary cryptococcosis in HIV-uninfected Chinese patients. Mycoses.
2015;53(8):810–6. https://doi.org/10.1093/mmy/myv043.

19. Luo FL, Tao YH, Wang YM, Li H. Clinical study of 23 pediatric patients with
cryptococcosis. Eur Rev Med Pharmacol Sci. 2015;19:3801–10. https://doi.
org/10.26355/eurrev_2015.19/26531262.

20. Elkhihal B, Hasnaoui A, Ghfir I, Moustachi A, Aoufi S, Lyagoubi M.
Disseminated cryptococcosis in an immunocompetent patient. J Mycol
Med. 2015;25:208–12. https://doi.org/10.1016/j.mycmed.2015.06.002.

21. Zhu LP, Wu JQ, Xu B, Ou XT, Zhang QQ, Weng XH. Cryptococcal meningitis
in non-HIV-infected patients in a Chinese tertiary care hospital,1997–2007.
Med Mycol. 2010;48:570–9. https://doi.org/10.3109/13693780903437876.

22. Gao L-W, Jiao A-X, Wu X-R, et al. Clinical characteristics of disseminated
cryptococcosis in previously healthy children in China. BMC Infect Dise.
2017;17:359–68. https://doi.org/10.1186/s12879-017-2450-5.

23. Deng H, Zhang J, Li J, et al. Clinical features and radiological characteristics
of pulmonary cryptococcosis. J Int Med Res. 2018;46(7):2687–95. https://doi.
org/10.1177/0300060518769541.

24. Wang DX, Wu CC, Gao J, et al. Comparative study of primary pulmonary
cryptococcosis with multiple nodules or masses by CT andpathology. Exp
Ther Med. 2018;16:4437–44. https://doi.org/10.3892/etm.2018.6745.

25. Ang SY, Ng VW, Kumar SD, et al. Cryptococcosis mimicking lung carcinoma
with brain metastases in an immunocompetent patient. J Clin Neurosci.
2017;35:73–5. https://doi.org/10.1016/j.jocn.2016.09.016.

26. Sun L, Chen H, Shao C, et al. Pulmonary cryptococcosis with trachea wall
invasion in an immunocompetent patient:a case report and literature
review. Respiration. 2014;87(4):324–8. https://doi.org/10.1159/000357715.

27. Hiraga A, Yatomi M, Ozaki D, et al. Cryptococcosis mimicking lung cancer
with brain metastasis. Clin Neurol Neurosurg. 2015;135:93–5. https://doi.org/
10.1016/j.clineuro.2015.05.014.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Yao et al. BMC Pulmonary Medicine          (2020) 20:161 Page 6 of 6

https://doi.org/10.1378/chest.129.2.333
https://doi.org/10.1378/chest.129.2.333
https://doi.org/10.1186/s12879-017-2561-z
https://doi.org/10.1186/s12879-017-2561-z
https://doi.org/10.1371/journal.pone.0056269
https://doi.org/10.1186/s13256-018-1853-2
https://doi.org/10.1111/j.1445-5994
https://doi.org/10.3760/cma.j.issn.1001-0939
https://doi.org/10.2169/internalmedicine.45.1571
https://doi.org/10.1007/s11748-004-0056-5
https://doi.org/10.1177/1179555717722962
https://doi.org/10.1007/s11046-017-0163-3
https://doi.org/10.10.1586/eri.12.48
https://doi.org/10.10.1586/eri.12.48
https://doi.org/10.1186/s12879-015-1132-4
https://doi.org/10.1093/qjmed/hc1014
https://doi.org/10.1093/qjmed/hc1014
https://doi.org/10.1371/journal.pone.0061921
https://doi.org/10.1093/ofid/ofw167
https://doi.org/10.1007/s11046-011-9471-1
https://doi.org/10.1007/s11046-011-9471-1
https://doi.org/10.1086/588660
https://doi.org/10.1086/588660
https://doi.org/10.1093/mmy/myv043
https://doi.org/10.26355/eurrev_2015.19/26531262
https://doi.org/10.26355/eurrev_2015.19/26531262
https://doi.org/10.1016/j.mycmed.2015.06.002
https://doi.org/10.3109/13693780903437876
https://doi.org/10.1186/s12879-017-2450-5
https://doi.org/10.1177/0300060518769541
https://doi.org/10.1177/0300060518769541
https://doi.org/10.3892/etm.2018.6745
https://doi.org/10.1016/j.jocn.2016.09.016
https://doi.org/10.1159/000357715
https://doi.org/10.1016/j.clineuro.2015.05.014
https://doi.org/10.1016/j.clineuro.2015.05.014

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

