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ABSTRACT

Actinomycosis and mucormycosis are rare infections, and their coexistence in asingle host is extremely uncommon. Actinomycosis
of the trachea is a chronic septic condition caused by actinomycete infection, often misdiagnosed due to the difficulty of obtain-

ing microbiological evidence. Mucormycosis, an invasive fungal infection, is characterised by rapid progression and high mor-

tality, commonly occurring in immunocompromised patients. A 58-year-old woman with poorly controlled diabetes presented

with a whitish mass in the main bronchus, identified via bronchoscopy. Pathological biopsy confirmed actinomycosis with mu-

cormycosis. After treatment with cryotherapy, Holmium Laser, amphotericin B, and penicillin, she was successfully discharged.
When imaging suggests intratracheal lesions, early bronchoscopy and etiological investigation are crucial to avoid misdiagnosis.

1 | Introduction

Actinomycosis could occur in all organs of the body, most fre-
quently the neck and face, but less frequently the chest and lungs,
and even less frequently the endobronchus. It is a chronic sup-
purative and granulomatous disease caused by actinomycetes.
Because of its vague clinical symptoms and imaging results, ac-
tinomycosis is easily susceptible to delayed diagnosis and ther-
apy. Another invasive infection called mucormycosis, which
is much rarer in medical settings. It is caused by a species of
Mucorales. The most prevalent kind is nose-brain, followed by
lung type, and it is uncommon to hear that the infection site only
affects the main branch gas. Many common conditions, such
as malignant lymphoma, uncontrolled diabetes, and immuno-
suppression, could all cover it up. Given its high mortality rate,
poor prognosis, difficult diagnosis, and treatment, mucormyco-
sis must get more attention. Recently, a case of endobronchial

pulmonary actinomycosis complicated with mucormycosis was
treated in our hospital. The report is provided below.

2 | Case Report

The patient is a 58-year-old woman who worked in the garment
industry, with a history of diabetes for 10years and poor blood
glucose control. She was admitted to the hospital for shortness
of breath for 1 month. Present medical history: in mid-July 2022,
she suffered from shortness of breath with no evident cause, ag-
gravated even when resting flat and prevented her from sleeping
flat at night, with no other discomfort, only sporadic cough-
ing with sticky phlegm. She was admitted to our hospital on
August 11th. Chest CT-enhanced examination showed localised
thickening and protuberance of the right wall of the trachea
(Figure 1A,B), and no abnormal lesions in both lungs.
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Admission physical examination results included the following
information: body temperature 36.2°C, pulse 106 bpm, respiratory
rate 20 breaths/min, blood pressure 155/88 mmHg, height 165cm,
weight 57kg, body mass index (BMI) 20.94kg/m?, no swelling
of superficial lymph nodes, audible larynx during auscultation,
normal breathing, bilateral symmetry of respiration was normal,

FIGURE 1 | Right wall localised thickening and prominence on
chest CT images. (A) Mediastinal window. (B) Lung window.

low breath sounds of both lungs, scattered wheezing in both.
glycated haemoglobin A 1c (HbA 1c) 10.7%, White Blood Cells
and Neutrophils in a complete blood count, procalcitonin (PCT),
C-reactive protein (CRP), interleukin-6 (IL-6), liver and kidney
function were not abnormal, G test (1,3-8-D glucan test), GM test
(Galactomannan test) Cryptococcus antigen test were negative,
T-SPOT. TB (T cell spot test of tuberculosis infection) negative.
The trachea was examined by tracheoscope on August 16th, 2022,
a white mass (about 4.5cm) observed on the right posterior wall of
the trachea, and the lower end of the mass was about 5.3cm from
the glottis (Figure 2A). Each lobe's bronchial mucous membrane
was smooth, with no erosion or bleeding. Each segment's bron-
chus opening was normal, the lumen was also normal, and there
were no indications of intraluminal mass. Because there were few
biopsy tissues and most of them were necrotic tissue, the tumour
was biopsied again under the bronchoscope on August 16th, then
the tumour was treated with holmium laser under general anaes-
thesia several times (energy 2J, frequency 20HZ, power 40W).
Finally, cryosurgery was performed at the Holmium Laser wound
(Figure 2B). Pathological diagnosis on August 22: Actinomycetes
combined with Mucor infection (Figure 2C,D).

Amphotericin B (Once every 12h, each dose is 5mg) atomiza-
tion combined with intravenous (50mg once daily) anti-Mucor
therapy and Penicillin intravenous infusion was administered
to treat actinomycetes beginning on August 22th, 2022. After
treatment, the patient developed vomiting and lassitude, and
creatinine increased from 74.3 to 150.60 umol/L. Consult the
pharmacy department doctor to consider the renal function
damage caused by Amphotericin B.

FIGURE 2 | (A) Under a fiberoptic bronchoscope, a whitish mass can be seen. (B) Endoscopic manifestations of multiple Holmium laser and

cryosurgery under fiberoptic bronchoscopy. (C) Under the microscope, the HE staining of actinomycetes showed blue basophilic particles, some of

the hyphae were arranged in the shape of actinomycetes, and the ends of the hyphae were often surrounded by a scabbard composed of colloidal

substances (red arrow), and the HE staining of mucor was dark red, showing a long strip (green arrow) (HE X 200). (D) Mucor clusters, mycelia dis-

tributed around blood vessels and lumen thrombosis were seen under the microscope (HE x400).
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Stop intravenous infusion and retain atomization. Chest CT
and fiberoptic bronchoscopy performed a month later re-
vealed that the intratracheal lesions had entirely disappeared
(Figure 3A-C).

3 | Discussion

Infectious disease incidence has been rising steadily in recent
years as a result of risk factors such as aging population, ex-
tensive antibiotic usage, and the 2019-COVID pandemic [1].
Actinomycetes are the uncommon endogenous bacteria that
cause actinomycosis. Cohn published the first account of ac-
tinomycosis in 1875, and now it has spread all over the world.
Males tend to get actinomycosis at a rate that is 1.5-3.1 times
higher than females. The taxonomic research on actinomycetes
in China began in the 1950s [2]. The annual proportion in devel-
oping nations is considerably higher than the overall incidence
recorded in the literature, about 1 in 300,000 [3], and the high
rate of misdiagnosis may be the cause of the low reported inci-
dence. Actinomycetes are widely distributed in nature, mostly
anaerobic or micro-aerobic environment. They are normal col-
onised in human mucous membranes, such as the oral cavity,
upper respiratory tract, digestive tract. Actinomycetes infection

FIGURE 3 | No lesions were found in the trachea of repeat chest CT
1 month after treatment. (A) Mediastinal window; (B) lung window.
(C) Fiberoptic bronchoscopy 1 month after treatment revealed no white
lesions.

usually presents with local spread, suppuration, granulomatous
inflammation and the formation of “sulfuric acid particles” in
the sinus [3]. Actinomycosis is a type of illness that lacks typical
clinical symptoms, requiring etiological evidence for diagnosis.
The harsh actinomycetes culture conditions also contribute to
the misdiagnosis and chronic infection. It is also easily confused
with solid tumours, an active tuberculosis infection, and a fun-
gal infection. Clinical diagnosis of the lethal vascular invasive
fungal illness known as mucormycosis is challenging. Almost
exclusively diabetic or immunocompromised patients experience
it [4]. Rhizopus, Mucor, and Phoebes are the three primary fungi
that cause mucor infection, with Rhizopus being the most prev-
alent. According to a meta-analysis of the mucormycosis cases
reported by Jeong et al., diabetes account for roughly 40% of mu-
cormycosis patients [5]. Patients with diseases of blood systems,
weakened immune systems, and solid organ transplants appear
to be at an increased risk for mucormycosis independently. In
this case, the patient had a long history of diabetes, and her gly-
cosylated haemoglobin level was 10.7%, showing that she had
poor blood glucose management, which is comparable with the
majority of cases that have been recorded [6-10]. Although the
aetiology of diabetes-related mucormycosis is still unknown, it
has been suggested that high blood sugar and low serum pH may
make alveolar macrophages more vulnerable to spores and hy-
phae. The capacity of serum transferrin to bind iron can also be
destroyed when ketoacidosis develops in diabetic individuals due
to the binding of hyperglycemia and acidic pH, and the release of
free iron promotes fungal fecundity [11].

Patients who present with small nodules or mass-like solid lesions
are typically asymptomatic, and the clinical manifestations of
bronchial or pulmonary actinomycosis are not specific. Chronic
cough was the most prevalent respiratory symptom, followed by
low fever, hemoptysis, weight loss, exhaustion, and other symp-
toms that were comparable to the clinical signs of malignant tu-
mours, pulmonary tuberculosis, and fungal infections [12, 13].
Some patients may develop bronchopleural fistulas as the condi-
tion worsens and release distinctive sulfur-like particles through
the chest wall. After the initial cryotherapy with a fiberoptic bron-
choscope, this case coughed up “dark yellow” particles, which are
helpful for the diagnosis. The clinical signs of mucormycosis are
likewise non-specific, respiratory symptoms such as cough, dys-
pnea, and hemoptysis, with or without chest pain. Six categories
are used clinically to categorise it [14-16]. (1) Nose-brain type:
The most common, with rapid progression and a high fatality
rate (up to 80%). (2) Lung type: Symptoms resemble invasive as-
pergillosis, and pulmonary artery involvement may lead to fatal
hemoptysis, particularly in patients with diabetes, tumours, or
organ transplants. (3) Disseminated type: The infection spreads
through the bloodstream, commonly affecting the brain. (4) Skin
type: Often follows trauma or surgery, presenting as necrotising
lesions; the least severe form. (5) Gastrointestinal type: Primarily
affects malnourished children, leading to atypical ulcers and po-
tential intestinal perforation. (6) Mixed type: A combination of the
above forms.

Single or numerous masses, cavities, abscesses, and pleural ef-
fusion in the lung or bronchi were the CT symptoms of pulmo-
nary actinomycosis [17]. The lesions were frequently seen on
the lungs' periphery, and most of them displayed evidence of
malignant tumours when they displayed signs of mass [18, 19].
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Choi et al. [20] reviewed the risk factors for pulmonary mucor-
mycosis, described its imaging appearance and disease process;
PET-CT imaging clearly displayed increased glucose uptake,
which was comparable to the symptoms of lung malignancies.
The following imaging features of pulmonary mucormycosis
are present [21]: (1) Single or multiple pulmonary consolida-
tions, frequently accompanied by cavity; (2) Wedge-shaped
shadow near the base of pleura; (3) single or multiple small nod-
ules and halo sign; (4) anti-halo sign; (5) intratracheal lesions;
(6) pleural effusion. The chest CT of this patient showed local-
ised thickening and eminence of the right wall and no focus in
the lung. It was easy to be misdiagnosed and missed by solely
relying on imaging.

The definitive diagnosis of pulmonary mucormycosis or pul-
monary actinomycosis relies on fungal microbiology and his-
topathology. Recent fungal antigen tests such as the G test and
GM test have shown negative results in both mucormycosis and
actinomycosis infections. The culture positivity rate in sputum,
needle aspiration fluid, and bronchoalveolar lavage fluid is less
than 5%, with an even lower positivity rate in blood cultures.
Currently, the primary method for confirming pulmonary mu-
cormycosis and pulmonary actinomycosis is Metagenomic Next
Generation Sequencing (mNGS) in lavage fluid [22-24].

The first line of treatment for actinomycosis is intravenous in-
fusion of Penicillin at 1800—24 million U/day for 2-6weeks,
followed by sequential amoxicillin (mild 3-6months, severe
6-12months). Second-line treatments include tetracycline,
erythromycin, and clindamycin [25]. Isaconazole is moderately
recommended for use as the first-line treatment for mucor-
mycosis, but Amphotericin B liposome 5-10mg/(kg d) is pre-
ferred [26].

In conclusion, endobronchial actinomyces and mucormycosis
infections are uncommon and notoriously difficult to diagnose
by routine biochemistry items. In order to prevent misdiagno-
sis and leakage, early pathogenic testing should be carried out
if imaging reveals a bulge in the airway and white neoplastic
organisms with necrosis on fibrinoscopy. An aggressive diag-
nostic and therapeutic approach is also crucial for a successful
outcome.

Author Contributions

Zhujun Chen wrote the initial draft of the manuscript and collected the
main data. Tingting Liu and Haiqing Guo managed the diagnosis and
treatment. Hailing Duan and Bingjing Zhu reviewed and edited the
manuscript; Yongfeng Chen and Liang Gong applied for funding. All
authors read and approved the final manuscript.

Ethics Statement

The authors declare that appropriate written informed consent was ob-
tained for the publication of this manuscript and accompanying images.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The authors have nothing to report.

References

1. S. Erener, “Diabetes, Infection Risk and COVID-19,” Molecular Me-
tabolism 39 (2020): 101044, https://doi.org/10.1016/j.molmet.2020.
101044.

2.W. JI. Li, X. Zhi, and S. K. Tang, “Actinobacterial Systematics
in China: Past, Present and Future,” Microbiology China 40, no. 10
(2013): 1860-1873, https://doi.org/10.13344/j.microbiol.china.2013.
10.013.

3. L. Boyanova, R. Kolarov, L. Mateva, R. Markovska, and I. Mitov, “Ac-
tinomycosis: A Frequently Forgotten Disease,” Future Microbiology 10,
no. 4 (2015): 613-628, https://doi.org/10.2217/fmb.14.130.

4.G. Reid, J. P. Lynch, M. C. Fishbein, et al., “Infiltrating Wound
Vacuum-Assisted Closure With Topical Amphotericin for Mucormy-
cosis Infection of the Achilles Tendon,” Federal Practitioner 40, no. 2
(2023): 99-114, https://doi.org/10.1055/s-0039-3401992.

5. W. Jeong, C. Keighley, R. Wolfe, et al., “The Epidemiology and Clin-
ical Manifestations of Mucormycosis: A Systematic Review and Meta-
Analysis of Case Reports,” Clinical Microbiology and Infection 25, no. 1
(2019): 26-34, https://doi.org/10.1016/j.cmi.2018.07.011.

6.Y. X. Chen, Y. X. He, H. Zhou, M. Wang, and S. O. Su, “Rapidly Pro-
gressive Rhino-Orbito-Cerebral Mucormycosis in a Patient With Type 2
Diabetes: A Case Report,” Experimental and Therapeutic Medicine 13,
no. 3 (2017): 1054-1056, https://doi.org/10.3892/etm.2017.4074.

7. E. Martinez-Herrera, M. G. Frias-De-Leon, A. Julidn-Castrejon,
et al., “Rhino-Orbital Mucormycosis due to Apophysomyces Ossi-
formis in a Patient With Diabetes Mellitus: A Case Report,” BMC In-
fectious Diseases 20, no. 1 (2020): 614, https://doi.org/10.1186/s1287
9-020-05337-4.

8.S. Zayet, A. Zaghdoudi, L. Ammari, B. Kilani, and H. Tiouiri Be-
naissa, “Cerebro-Rhino-Orbital Mucormycosis and Aspergillosis Coin-
fection in a Patient With Diabetes Mellitus: A Case Report,” IDCases 23
(2021): €01022, https://doi.org/10.1016/j.idcr.2020.601022.

9. G. Jevalikar, S. Sudhanshu, S. Mahendru, S. Sarma, K. J. Farooqui,
and A. Mithal, “Cutaneous Mucormycosis as a Presenting Feature of
Type 1 Diabetes in a Boy-Case Report and Review of the Literature,”
Journal of Pediatric Endocrinology & Metabolism 31, no. 6 (2018): 689—
692, https://doi.org/10.1515/jpem-2017-0404.

10.Y. Zheng, Z. Li, C. Yang, et al., “Type 1 Diabetes Mellitus Compli-
cated With Gastric Ulcer Infection by Mucor: A Case Report,” Chinese
Journal of Integrative Medicine 61, no. 2 (2022): 210-213, https://doi.org/
10.3760/cma.j.cn112138-20210224-00158.

11. A. Y. Peleg, T. Weerarathna, J. S. McCarthy, and T. M. Davis, “Com-
mon Infections in Diabetes: Pathogenesis, Management and Relation-
ship to Glycaemic Control,” Diabetes/Metabolism Research and Reviews
23, no. 1(2007): 3-13, https://doi.org/10.1002/dmrr.682.

12. Z. Ying, S. Chi, S. Yuxin, et al., “Clinical Characteristics and Prog-
nosis of Pulmonary Actinomycosis: A Report of 32 Case,” Chinese Jour-
nal of Tuberculosis and Respiratory Diseases 43, no. 8 (2020): 665-669,
https://doi.org/10.3760/cma.j.cn112147-20200523-00627.

13.Y. Zheng and L. Zhengyin, “Progress in Diagnosis and Treatment of
Mucormycosis,” Chinese Journal of Integrative Medicine 60, no. 11 (2021):
1013-1016, https://doi.org/10.3760/cma.j.cn112138-20210224-00159.

14. P. Abdolalizadeh, M. B. Kashkouli, B. Khademi, N. Karimi, P. Ham-
ami, and A. Es'haghi, “Diabetic Versus Non-Diabetic Rhino-Orbito-
Cerebral Mucormycosis,” Mycoses 63, no. 6 (2020): 573-578, https://doi.
org/10.1111/myc.13078.

15. U. Wali, A. Balkhair, and A. Al-Mujaini, “Cerebro-Rhino Orbital
Mucormycosis: An Update,” Journal of Infection and Public Health 5,
no. 2 (2012): 116-126, https://doi.org/10.1016/j.jiph.2012.01.003.

16. A. Chikley, R. Ben-Ami, and D. P. Kontoyiannis, “Mucormycosis of
the Central Nervous System,” Journal of Fungi (Basel) 5, no. 3 (2019): 59,
https://doi.org/10.3390/jof5030059.

40f 5

Respirology Case Reports, 2025


https://doi.org/10.1016/j.molmet.2020.101044
https://doi.org/10.1016/j.molmet.2020.101044
https://doi.org/10.13344/j.microbiol.china.2013.10.013
https://doi.org/10.13344/j.microbiol.china.2013.10.013
https://doi.org/10.2217/fmb.14.130
https://doi.org/10.1055/s-0039-3401992
https://doi.org/10.1016/j.cmi.2018.07.011
https://doi.org/10.3892/etm.2017.4074
https://doi.org/10.1186/s12879-020-05337-4
https://doi.org/10.1186/s12879-020-05337-4
https://doi.org/10.1016/j.idcr.2020.e01022
https://doi.org/10.1515/jpem-2017-0404
https://doi.org/10.3760/cma.j.cn112138-20210224-00158
https://doi.org/10.3760/cma.j.cn112138-20210224-00158
https://doi.org/10.1002/dmrr.682
https://doi.org/10.3760/cma.j.cn112147-20200523-00627
https://doi.org/10.3760/cma.j.cn112138-20210224-00159
https://doi.org/10.1111/myc.13078
https://doi.org/10.1111/myc.13078
https://doi.org/10.1016/j.jiph.2012.01.003
https://doi.org/10.3390/jof5030059

17.J.Y. Han, K. N. Lee, J. K. Lee, et al., “An Overview of Thoracic Acti-
nomyecosis: CT Features,” Insights Into Imaging 4, no. 2 (2013): 245-252,
https://doi.org/10.1007/s13244-012-0205-9.

18. S. Imanishi, T. Shinohara, K. Naruse, and F. Ogushi, “Overlapping
Lung Parenchymal and Bronchial Lesion and Hilar Lymphadenopathy in
Pulmonary Actinomycosis Mimicking Lung Cancer,” BML Case Reports
2016 (2016): bcr2016216308, https://doi.org/10.1136/bcr-2016-216308.

19. P. Gupta, V. Dogra, N. Goel, R. Prasad, S. N. Gaur, and A. Chow-
dhary, “An Unusual Cause of a Pulmonary Mass: Actinomycosis,”
Indian Journal of Chest Diseases and Allied Sciences 57, no. 3 (2022):
177-179, https://doi.org/10.5005/ijcdas-57-3-177.

20. H. Choi, H. Lee, S. H. Jeong, S. W. Um, O. J. Kown, and H. Kim,
“Pulmonary Actinomycosis Mimicking Lung Cancer on Positron Emis-
sion Tomography,” Annals of Thoracic Medicine 12, no. 2 (2017): 121-
124, https://doi.org/10.4103/1817-1737.203752.

21.R. Agrawal, A. Yeldandi, H. Savas, N. D. Parekh, P. J. Lombardi,
and E. M. Hart, “Pulmonary Mucormycosis: Risk Factors, Radiologic
Findings, and Pathologic Correlation,” Radiographics 40, no. 3 (2020):
656-666, https://doi.org/10.1148/rg.2020190156.

22.H.Y.Sun, B. Li, Y. Liu, H. L. You, and Y. F. Liu, “Clinical Analysis of
3 Cases of Mucormycosis in Children With Acute Lymphoblastic Leu-
kemia and Literature Review,” Zhonghua Er Ke Za Zhi 60, no. 1 (2022):
56-61, https://doi.org/10.3760/cma.j.cn112140-20210711-00571.

23. Q. Cui, H. Dai, D. Wu, et al., “Case Report: A Case of Acute T Lym-
phoblastic Leukemia With Mixed Infection of Lethal Invasive Mucor-
mycosis and Multi-Drug Resistant Bacteria,” Frontiers in Medicine
(Lausanne) 9 (2022): 854338, https://doi.org/10.3389/fmed.2022.854338.

24. W. Wang, D. Ren, C. Xu, et al., “Pulmonary Actinomycosis Diag-
nosed by Radial Endobronchial Ultrasound Coupled With Metage-
nomic Next-Generation Sequencing: A Case Report and Brief Literature
Review,” International Journal of Infectious Diseases 100 (2020): 379—
381, https://doi.org/10.1016/j.ijid.2020.09.1418.

25. F. Valour, A. Sénéchal, C. Dupieux, et al., “Actinomycosis: Etiology,
Clinical Features, Diagnosis, Treatment, and Management,” Infection
and Drug Resistance 7 (2014): 183-197, https://doi.org/10.2147/IDR.
S39601.

26. 0. A. Cornely, M. Cuenca-Estrella, J. F. Meis, A. J. Ullmann, and
European Society of Clinical Microbiology and Infectious Diseases
(ESCMID) Fungal Infection Study Group (EFISG) and European Con-
federation of Medical Mycology (ECMM), “European Society of Clini-
cal Microbiology and Infectious Diseases (ESCMID) Fungal Infection
Study Group (EFISG) and European Confederation of Medical Mycol-
ogy (ECMM) 2013 Joint Guidelines on Diagnosis and Management of
Rare and Emerging Fungal Diseases,” Clinical Microbiology and Infec-
tion 20, no. 3 (2014): 1-4, https://doi.org/10.1111/1469-0691.12569.

50f5


https://doi.org/10.1007/s13244-012-0205-9
https://doi.org/10.1136/bcr-2016-216308
https://doi.org/10.5005/ijcdas-57-3-177
https://doi.org/10.4103/1817-1737.203752
https://doi.org/10.1148/rg.2020190156
https://doi.org/10.3760/cma.j.cn112140-20210711-00571
https://doi.org/10.3389/fmed.2022.854338
https://doi.org/10.1016/j.ijid.2020.09.1418
https://doi.org/10.2147/IDR.S39601
https://doi.org/10.2147/IDR.S39601
https://doi.org/10.1111/1469-0691.12569

	Endotracheal Actinomycosis Combined With Mucormycosis: A Case Report and Literature Review
	ABSTRACT
	1   |   Introduction
	2   |   Case Report
	3   |   Discussion
	Author Contributions
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References


