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a b s t r a c t   

Opportunistic infections are life-threatening conditions in immunocompromised patients including those 
with primary immunodeficiency. We describe a case of X-linked chronic granulomatous disease presenting 
with mesenteric abscess caused by a coinfection with Bacillus Calmette-Guérin (BCG) and Phialemonium sp. 
The patient received BCG vaccination at 5 months old. He developed left axillary BCG lymphadenitis at 17 
months of age, and 3 months later mesenteric abscess occurred. Concomitant use of rifampicin and itra-
conazole at 17 months of age might have reduced serum itraconazole concentrations and led to super-
infection with Phialemonium sp. in our patient, which was susceptible to itraconazole and voriconazole in 
vitro. The patient was successfully treated with a combination of isoniazid, rifampicin, streptomycin, ci-
profloxacin, prednisolone, interferon-γ, and an increased dose of itraconazole, followed by hematopoietic 
stem cell transplantation. Our results suggest that clinician need to be aware of rifampicin drug interactions, 
and that precise detection and identification of pathogens are essential to appropriate treatment. 

© 2022 The Author(s). Published by Elsevier B.V. 
CC_BY_4.0   

Introduction 

Opportunistic infections are life-threatening events in im-
munocompromised conditions including primary immunodeficiency 
diseases, which require immediate medical attention. Identification of 
pathogens from clinical samples is essential to appropriate treatment, 
but it may be difficult in patients treated with antimicrobial agents as 
microorganisms grow slowly or not at all under standard laboratory 
conditions [1]. In addition, coinfection with bacterial and fungal in-
fections are occasionally observed in immunocompromised patients. 
Chronic granulomatous disease (CGD) is one of the most common 
primary immunodeficiency that is characterized by a dysfunction in 
phagocytes to produce reactive oxygen species (ROS). Patients with 
CGD are susceptible to bacterial, fungal, and mycobacterial infections. 
In the countries where Bacillus Calmette-Guérin (BCG) vaccination is 
mandatory in infancy, BCG is often vaccinated before a CGD diagnosis 
and causes localized or regional BCG infection (i.e., BCG-itis) or dis-
seminated BCG infection (i.e., BCG-osis) [2,3]. Phialemonium species are 
widely distributed fungi in the environment such as air, soil, industrial 

water, and sewage [4]. With increasing numbers of im-
munocompromised individuals, they are recognized as potential pa-
thogens causing severe infections [5]. 

Case 

We report a pediatric case of X-linked CGD (X-CGD) presenting 
with mesenteric abscess caused by a coinfection with BCG and 
Phialemonium. The patient received BCG vaccination at 5 months old. 
At 8 months old, he was referred to our hospital because of multiple 
episodes of pneumonia, cervical lymphadenitis, and subcutaneous 
abscesses. Dihydrorhodamine-123 analysis showed a marked re-
duction in his oxidative burst (Fig. 1A). Flow cytometry analysis 
using monoclonal antibody 7D5 showed a lack of flavocytochrome 
b558, comprised of gp91phox and p22phox (Fig. 1B). Genetic ana-
lysis showed a large deletion mutation from exons 5 to 8 in the CYBB 
gene that encodes gp91phox protein (data not shown). Based on 
these findings a diagnosis of X-CGD was made, and prophylactic use 
of trimethoprim-sulfamethoxazole and itraconazole was initiated. 

At 17 months old, he developed calcified left axillary lympha-
denitis with abscess formation. He subsequently underwent resec-
tion of the lymphadenitis, followed by antimycobacterial treatment 
including isoniazid and rifampicin because of the detection of 

https://doi.org/10.1016/j.idcr.2022.e01375 
2214-2509/© 2022 The Author(s). Published by Elsevier B.V. 
CC_BY_4.0  

]]]] 
]]]]]] 

⁎ Corresponding author. 
E-mail address: hsugiura.1202@gmail.com (H. Miyazawa). 

IDCases 27 (2022) e01375 

http://www.sciencedirect.com/science/journal/22142509
https://www.elsevier.com/locate/idcases
https://doi.org/10.1016/j.idcr.2022.e01375
https://doi.org/10.1016/j.idcr.2022.e01375
http://crossmark.crossref.org/dialog/?doi=10.1016/j.idcr.2022.e01375&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.idcr.2022.e01375&domain=pdf
mailto:hsugiura.1202@gmail.com
https://doi.org/10.1016/j.idcr.2022.e01375


Mycobacterium tuberculosis complex from the lymphadenitis by 
polymerase chain reaction. The patient was thought to have regional 
BCG infection. At 20 months old, he was rehospitalized with recur-
ring fever and an elevated C-reactive protein level (4.2 mg/dL). 
Computed tomography imaging revealed an abdominal abscess 
(Fig. 2A). He immediately underwent laparotomic drainage. A non-
pedunculated mass with a diameter of 4 cm, which had no con-
nection to the gut lumen, was in the mesentery 40 cm from the 
ligament of Treitz (Fig. 2B). Approximately 10 mL of pus was aspi-
rated from the mesenteric abscess by needle puncture. A smear of 
the pus showed acid-fast bacilli, and specific region of difference 
(RD) 16 of the BCG Tokyo strain was identified by polymerase chain 
reaction (Fig. 2C), followed by direct sequencing analysis (data not 
shown). He was diagnosed with BCG-osis. An unidentified fungus 
was also isolated from the pus, and it was identified as Phialemonium 
species, the most likely P. curvatum, by sequencing of nuclear ribo-
somal internal transcribed spacer and D1/D2 ribosomal DNA [6]. The 
minimum inhibitory concentrations were of amphotericin B, 
0.06 mg/L; itraconazole, ≤ 0.015 mg/L; voriconazole, ≤ 0.015 mg/L; 
fluconazole, 1 mg/L; flucytosine, >  64 mg/L; miconazole, 0.125 mg/L; 
and micafungin, 16 mg/L. The patient was treated with a combina-
tion of isoniazid, rifampicin, streptomycin, itraconazole, cipro-
floxacin, prednisolone, and interferon-γ. We chose itraconazole as an 
antifungal agent, because coadministration of voriconazole and ri-
fampicin is contraindicated. It is well known that rifampicin is a 
potent inducer of cytochrome P-450 and significantly reduces serum 
levels of itraconazole due to enhancement of its metabolism [7]. 

Therefore, the dose of itraconazole was increased to 40 mg/kg from 
5 mg/kg per day. Two months later, the abscess had nearly dis-
appeared. The patient underwent hematopoietic stem cell trans-
plantation (HSCT) with a phenotypically 8/8 HLA-matched unrelated 
donor at age 3 years. At 17 days and 31 days post-HSCT, he exhibited 
full donor chimerism. He has been in good health with no evidence 
of disease for 3 years. 

Discussion 

In CGD patients, differences in residual ROS production due to 
the genotype or the type of inheritance affects the development of 
severe infections [8]. In X-CGD patients, the mutations in CYBB other 
than missense mutations have fewer ROS production than missense 
mutations in CYBB and would cause more severe infections. How-
ever, the development of BCG infections has been reported to be 
independent of genotype or mutant forms [3,8,9]. Under the Japa-
nese vaccination program, children generally receive BCG vaccina-
tion before 1 year old. Approximately 67% of CGD patients receive 
BCG vaccination before a CGD diagnosis [8]. BCG-osis, the most fatal 
reaction after BCG vaccination, is highly observed in approximately 
30% of BCG-vaccinated CGD patients. BCG dissemination is fre-
quently observed in lung, liver, and systemic lymph nodes [2,3]. The 
involvement of peritoneum or mesentery like our case is uncommon  
[9]; however, BCG infection should be suspected in any im-
munocompromised patients susceptible to mycobacteria who pre-
sent with persistent fever with inflammation of body tissues. 

Fig. 1. Analysis of dihydrorhodamine-123 (DHR123) and flavocytochrome b558. A. Granulocytes were analyzed using DHR123 as a fluorescent probe before (thin lines) and after 
(thick lines) stimulation with phorbol myristate acetate. B. Surface expression of flavocytochrome b558, comprised of gp91phox and p22phox, in granulocytes was analyzed by 
monoclonal antibody 7D5. Thin lines indicate the isotype control antibody and thick lines represent 7D5 antibody. 
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It has been reported that coinfection, such as bacterial plus 
fungal infection, is found in less than 10% of biopsy specimens from 
patients with CGD [10]. To our knowledge, our case is the first de-
scription of coinfection with BCG and Phialemonium. Phialemonium 
species include P. obovatum, and P. curvatum, and P. dimorphosporum. 
They are rarely isolated from clinical samples, but are increasingly 
recognized to cause invasive human infections, such as peritonitis, 
endocarditis, osteomyelitis, and cutaneous infections of wounds 
following burns [4]. Factors predisposed to Phialemonium infections 
were a history of renal or stem cell transplantation, or end-stage 
kidney disease on hemodialysis with arteriovenous grafts [11–13]. P. 
curvatum is generally susceptible to voriconazole and posaconazole  
[5]. Indeed, in vitro antifungal susceptibility testing of the isolate 
showed susceptibility to voriconazole as well as itraconazole in our 
patient. Concomitant use of rifampicin and itraconazole at 17 
months old might have reduced serum itraconazole concentrations, 
resulting in superinfection with Phialemonium in our case. 

In summary, we report mesenteric abscess caused by a coinfec-
tion with BCG and Phialemonium in a patient with CGD. Our results 
further support the idea that clinician need to be aware of rifampicin 
drug interactions and that precise detection and identification of 
pathogens can lead to clinical benefit. 

Funding 

This work did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors. 

Ethical approval 

All procedures performed in studies involving human partici-
pants were in accordance with the 1964 Helsinki declaration and its 
later amendments. 

Consent 

Written informed consent was obtained from the parents for 
publication of this case report and accompanying images. 

CRediT authorship contribution statement 

Hanae Miyazawa and Taizo Wada wrote and critically revised 
the manuscript. Taizo Wada, Yusuke Matsuda, and Katsuhiko 
Kamei analyzed the data and provided a critical paper review. 
Seisho Sakai made clinical contributions. All authors read and ap-
proved the final manuscript. 

Conflicts of interest 

None to declare. 

Acknowledgements 

None. 

References 

[1] Church DL, Cerutti L, Gürtler A, Griener T, Zelazny A, Emler S. Performance and 
application of 16S rRNA gene cycle sequencing for routine identification of 
bacteria in the clinical microbiology laboratory. Clin Microbiol Rev 2020;33. 
https://doi.org/10.1128/CMR.00053-19. [e00053-19]. 

[2] Conti F, Lugo-Reyes SO, Blancas Galicia L, He J, Aksu G, Borges de Oliveira EJr, 
et al. Mycobacterial disease in patients with chronic granulomatous disease: a 
retrospective analysis of 71 cases. J Allergy Clin Immunol 2016;138. https://doi. 
org/10.1016/j.jaci.2015.11.041. [241–248.e3]. 

[3] Blancas-Galicia L, Santos-Chávez E, Deswarte C, Mignac Q, Medina-Vera I, León- 
Lara X, et al. Genetic, immunological, and clinical features of the first Mexican 
cohort of patients with chronic granulomatous disease. J Clin Immunol 
2020;40:475–93. https://doi.org/10.1007/s10875-020-00750-5 

Fig. 2. Mesenteric abscess. A. The contrast-enhanced computed tomography image shows an abdominal abscess with a diameter of 4 cm. B. Laparotomic surgery shows a 
nonpedunculated abscess in the mesentery 40 cm from ligament of Treitz. Approximately 10 mL of pus was aspirated by needle puncture. C. Polymerase chain reaction testing of 
the aspirated pus shows a 379-base pair fragment, which indicates specific region of difference 16 of the BCG Tokyo strain. Lane 1 is the 100-base pair ladder; lane 2, the negative 
control; lane 3, the pus from our patient’s mesenteric abscess; and lane 4, the BCG Tokyo strain. 

H. Miyazawa, Y. Matsuda, S. Sakai et al. IDCases 27 (2022) e01375 

3 

https://doi.org/10.1128/CMR.00053-19
https://doi.org/10.1016/j.jaci.2015.11.041
https://doi.org/10.1016/j.jaci.2015.11.041
https://doi.org/10.1007/s10875-020-00750-5


[4] Perdomo H, Sutton DA, García D, Fothergill AW, Gené J, Cano J, et al. Molecular 
and phenotypic characterization of Phialemonium and Lecythophora isolates 
from clinical samples. J Clin Microbiol 2011;49:1209–16. https://doi.org/10.1128/ 
JCM.01979-10 

[5] Rivero M, Hidalgo A, Alastruey-Izquierdo A, Cía M, Torroba L, Rodríguez-Tudela 
JL. Infections due to Phialemonium species: case report and review. Med Mycol 
2009;47:766–74. https://doi.org/10.3109/13693780902822800 

[6] Takayama A, Itano EN, Sano A, Ono MA, Kamei K. An atypical Paracoccidioides 
brasiliensis clinical isolate based on multiple gene analysis. Med Mycol 
2010;48:64–72. https://doi.org/10.3109/13693780902718065 

[7] Finch CK, Chrisman CR, Baciewicz AM, Self TH. Rifampin and rifabutin drug in-
teractions: an update. Arch Intern Med 2002;162:985–92. https://doi.org/10. 
1001/archinte.162.9.985 

[8] Ishikawa T, Okai M, Mochizuki E, Uchiyama T, Onodera M, Kawai T. BCG infec-
tions at high frequency in both AR-CGD and X-CGD patients following BCG 
vaccination. Clin Infect Dis 2020. https://doi.org/10.1093/cid/ciaa1049 

[9] Li T, Zhou X, Ling Y, Jiang N, Ai J, Wu J, et al. Genetic and clinical profiles of 
disseminated Bacillus Calmette-Guérin disease and chronic granulomatous 

disease in China. Front Immunol 2019;10:73. https://doi.org/10.3389/fimmu. 
2019.00073 

[10] Kang EM, Marciano BE, DeRavin S, Zarember KA, Holland SM, Malech HL. Chronic 
granulomatous disease: overview and hematopoietic stem cell transplantation. J 
Allergy Clin Immunol 2011;127:1319–26. https://doi.org/10.1016/j.jaci.2011.03. 
028 

[11] Singh AK, Chandra A, Islahi S, Das A, Malhotra K, Rao N. Phialemonium obovatum 
infection of the renal allograft: case report and review of the literature. Exp Clin 
Transpl 2021;19:871–6. https://doi.org/10.6002/ect.2020.0313 

[12] Persy B, Vrelust I, Gadisseur A, Ieven M. Phialemonium curvatum fungaemia in 
an immunocompromised patient: case report. Acta Clin Belg 2011;66:384–6. 
https://doi.org/10.2143/ACB.66.5.2062593 

[13] Scott RS, Sutton DA, Jagirdar J. Lung infection due to opportunistic fungus, 
Phialemonium obovatum, in a bone marrow transplant recipient: an emerging 
infection with fungemia and Crohn disease-like involvement of the gastro-
intestinal tract. Ann Diagn Pathol 2005;9:227–30. https://doi.org/10.1016/j. 
anndiagpath.2005.04.010  

H. Miyazawa, Y. Matsuda, S. Sakai et al. IDCases 27 (2022) e01375 

4 

https://doi.org/10.1128/JCM.01979-10
https://doi.org/10.1128/JCM.01979-10
https://doi.org/10.3109/13693780902822800
https://doi.org/10.3109/13693780902718065
https://doi.org/10.1001/archinte.162.9.985
https://doi.org/10.1001/archinte.162.9.985
https://doi.org/10.1093/cid/ciaa1049
https://doi.org/10.3389/fimmu.2019.00073
https://doi.org/10.3389/fimmu.2019.00073
https://doi.org/10.1016/j.jaci.2011.03.028
https://doi.org/10.1016/j.jaci.2011.03.028
https://doi.org/10.6002/ect.2020.0313
https://doi.org/10.2143/ACB.66.5.2062593
https://doi.org/10.1016/j.anndiagpath.2005.04.010
https://doi.org/10.1016/j.anndiagpath.2005.04.010

	Mesenteric abscess caused by coinfection with Bacillus Calmette-Guérin and Phialemonium sp. in chronic granulomatous disease
	Introduction
	Case
	Discussion
	Funding
	Ethical approval
	Consent
	CRediT authorship contribution statement
	Conflicts of interest
	Acknowledgements
	References




