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ABSTRACT

Both pulmonary tuberculosis (PTB) and coronavirus disease-2019 (COVID-19) are risk factors for chronic pulmonary aspergil-
losis (CPA) and other pulmonary infectious diseases because of residual lung damage. We report a case of Achromobacter spp.
infection following CPA in an immunocompetent woman with a history of PTB and COVID-19. A 63-year-old Cameroonian
woman presented in November 2021 with a history of cough with productive muco-purulent sputum, asthenia, headaches, and
chest pain for 8 weeks. There was no history of hemoptysis or difficulty in breathing. She was treated for PTB in 2002 and
COVID-19 in 2020 and had no other underlying co-morbidities. Chest X-ray showed bronchiectasis in the right lung and fea-
tures of healed PTB. SARS-CoV-2 antigen, antibody, and real-time polymerase chain reaction tests were negative. Microscopy
and GeneXpert MTB/RIF on the sputum sample were both negative. Sputum samples grew Aspergillus flavus complex and
Aspergillus niger complex, and serum Aspergillus-specific IgG-IgM antibody was positive, suggestive of CPA. She showed signifi-
cant clinical improvement on itraconazole tablets 200 mg (every 12 h) after 4 months of therapy. She presented 1 month later with
severe symptomatic relapse and elevated white blood cells (27,000 cells/uL). Antibiotic therapy with amoxicillin + clavulanic
acid and subsequently with ceftriaxone was unsuccessful. Chest CT scan showed a middle right mediastinal tissue mass with
crenulated edges. Bronchoalveolar lavage (BAL) and lung biopsy testing yielded a negative result for PTB, invasive aspergillosis,
and lung cancer. However, the BAL sample grew Achromobacter spp. She was initiated on imipenem 1g (3 g/day x 10days) with
resolution of symptoms. This case suggests that because of the high burden of TB and COVID-19 in Cameroon, pulmonary bac-
terial and fungal superinfections are underreported. CPA is presently undiagnosed and underreported in Cameroon. Further
investigations should be performed in patients not responding to usual antibiotics.

1 | Introduction Chronic pulmonary aspergillosis (CPA) is often seen in predom-
inantly immunocompetent individuals with residual lung dis-

Aspergillosis is a spectrum of disorders caused by the ubiqui- eases, such as treated pulmonary tuberculosis (PTB) [3].

tous, opportunistic pathogen of the genus Aspergillus, which

affects both humans and animals [1]. Infection commonly re- TB is highly prevalent in Africa, with an estimated prevalence

sults from inhalation of conidia present in the environment [2]. of about 220 cases per 100,000 people [4]. In Cameroon, the
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Summary

« CPA can mimic and is often misdiagnosed as PTB in
endemic areas.

« Bacterial superinfection may occur, sometimes with
unusual pathogens such as Achromobacter spp.

incidence was estimated to be about 174 cases per 100,000 popu-
lation in the 2020 WHO Global TB Report [5]. Previously treated
PTB is an important risk factor for pulmonary fungal infections
[6]. The global prevalence of CPA secondary to TB is estimated
to lie between 0.8 and 1.37 million cases [7].

On the other hand, coronavirus disease —2019 (COVID-19)
probably predisposes to CPA and other pulmonary fungal dis-
eases because of residual lung damage. Post-COVID-19 asper-
gillosis has been reported in small case reports and series from
across the world [8-11], but none in Cameroon. Most COVID-19-
associated fungal infections are reported to occur 2weeks after
the appearance of the first symptoms of COVID-19 [9]. Moreover,
aspergillosis following pulmonary tuberculosis is considered a
significant public health problem and widely reported [12-15],
but what is the situation of post-CPA bacterial infections? One
of the rare studies addressing this issue is a retrospective study,
which found bacteria in 73 (51.4%) patients, 11 (7.7%) of whom
had multiple microbial species [10]. Here, we report a case of
Achromobacter spp. infection following CPA in a woman with a
history of PTB and COVID-19.

2 | Case History/Examination

A 63-year-old Cameroonian woman presented to the chest clinic
in November 2021 with a 2-month history of productive cough,
asthenia, headache, and chest pain. Her medical history was sig-
nificant for severe COVID-19 diagnosed in July 2020 and PTB in
2002 in the background of controlled systemic arterial hyperten-
sion. Her weight was 105kg and blood pressure 140/83 mmHg.

On laboratory investigations, SARS-CoV-2 antigen and antibodies
and real-time polymerase chain reaction (RT-PCR) tests were all
negative. Two sputum samples stained with auramine-rhodamine
did not show any Mycobacterium tuberculosis. Her chest X-ray
showed bronchiectasis in the right lung, mostly proximal in the
upper lobe and linearly from the hilum to the costophrenic angle.
There was a small cavity at the right costophrenic angle, some
less distinct densities on the left lower lobe, and just above the left
hilum, some features of old TB, possibly bronchiectasis (Figure 1).
Her electrocardiogram was normal. Her blood biochemistry
showed sodium of 134 mEq/L (normal range (NR): 135-148), cal-
cium 80mg/L (NR: 85-105), magnesium 15mg/L (NR: 16-25),
creatinine 13mg/L (NR: 6-11), and urea 0.25g/L (NR: 0.10-0.4).
Random blood sugar was 1.0g/L (NR: 0.1-1.1). The full blood
count was also normal. She was initially treated as a case of bacte-
rial pneumonia with antibiotics of different spectrum and mech-
anism of action (Table 1; amoxicillin 875mg+ clavulanic acid
125mg, 1g intravenous every 8h, azithromycin 500 mg, one tablet
each every 24h and gentamicin 160mg one vial intramuscular
every 24h) from day 3 to day 18 with no improvement.

FIGURE 1 | Patient's chest X-ray showing bronchiectasis with a
small infiltrate (probable consolidation) at the left base just adjacent to
the L heart border.

3 | Differential Diagnosis, Investigations, and
Treatment

After the course of antibiotics, she developed a cough produc-
tive of mucopurulent sputum. We had a working diagnosis of a
possible SARS-COV-2 re-infection and PTB, with a differential
diagnosis of bacterial pneumonia, CPA, nocardiosis, malignan-
cies, and others.

A second COVID-19 antigen and RT-PCR tests came out neg-
ative. Her sputum sent for culture grew Aspergillus flavus and
Aspergillus niger. This was followed by an Aspergillus-specific
IgG/IgM antibody lateral flow assay (LFA) testing on serum,
which was also positive (Figure 2), suggestive of CPA. She was
initiated on itraconazole tablets 200mg (one tablet every 12h)
and advised on an appropriate diet to enhance itraconazole
absorption. She showed significant clinical improvement after
4months of therapy. She continues long-term care and mon-
itoring of itraconazole adverse events in the clinic. However,
she presented just 1 month later with severe symptoms relapse
and elevated white blood cells (27,000 cells/uL). A 15days ther-
apy with intravenous amoxicillin (875mg)+ clavulanic acid
(125mg) and subsequently intravenous ceftriaxone (1g) was
unsuccessful. Chest CT-scan showed a middle right medias-
tinal tissue mass with crenulated edges. Testing of bronchoal-
veolar lavage (BAL) and lung biopsy, both obtained through
bronchoscopy, yielded a negative result for PTB, invasive asper-
gillosis, and lung cancer. However, BAL grew Achromobacter
spp., which was resistant to the majority of the antibiotics tested
and intermediate to imipenem, ceftazidime, and piperacillin
(Table 2). She was initiated on imipenem 1g (three times a day
for 10days) with a resolution of symptoms and a negative chest
CT-scan 3weeks after treatment.

4 | Discussion

In this report, we describe a case of Achromobacter spp. in-
fection following CPA in a woman with a history of PTB and
COVID-19. Achromobcter spp. are naturally distributed en-
vironmental pathogens emerging as human pathogens. They
are associated with several types of infections, including
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FIGURE 2 | Patient's serum positive for Aspergillus-specific 1gG/
IgM LFA, indicative of a probable CPA.

TABLE 2 | Result of susceptibility testing of antibiotics against
Achromobacter spp.

Antibiotic tested Susceptibility result
Aztreonam Resistant
Ticarcillin Resistant
Piperacillin Intermediate
Ceftazidime Intermediate
Imipenem Intermediate
Tobramycin Resistant
Amikacin Resistant
Ciprofloxacin Resistant

pneumonia [26-29]. They are resistant to a variety of antibiotics,
including aminoglycosides, some monobactams, tetracyclines,
some penicillins (penicillin G, ticarcillin), and cephalospo-
rins. Their sensitivity to antibiotics is limited to trimethoprim-
sulfamethoxazole, ceftazidime, piperacillin, and carbapenems,
with imipenem the most active [26, 28, 30]. To our knowledge,
no such association of CPA with Achromobacter spp. infection
has been previously described. CPA is a long-term Aspergillus
infection of the lung, usually but not exclusively caused by

Aspergillus fumigatus. Unlike invasive forms of aspergillosis,
CPA affects immunocompetent people with pre-existing or co-
existing lung disease such as TB [31]. In Cameroon, a 2018 prev-
alence estimate of CPA modeled on cases following PTB was
4983 cases (22/100,000) [32]. Diagnosis of CPA in our patient
was performed following the guidelines proposed by Denning
et al., which defined CPA as illness for >3 months and all of the
following: (1) weight loss, persistent cough, and/or hemoptysis;
(2) chest images showing progressive cavitary infiltrates and/or
a fungal ball and/or pericavitary fibrosis or infiltrates or pleu-
ral thickening; and (3) a positive Aspergillus IgG assay result or
other evidence of Aspergillus infection [33]. Our patient had an
illness for more than 3months, a persistent cough, a remark-
able chest radiography, a negative TB by smear, and a positive
Aspergillus IgG assay and culture.

Patients with CPA who deteriorate despite antifungal therapy
have a high chance of being infected with bacteria as a co-
infection, especially if they have concurrent bronchiectasis.
Also, COVID-19 is reported to be a risk factor for bacterial in-
fections [34], which may occur months after the COVID-19 in-
fection [35]. In this report, our patient had the Achromobacter
infection almost 2years after COVID-19.

Achromobacter isolated here following CPA was resistant to
common antibiotics and intermediate to imipenem, ceftazi-
dime, and piperacillin. An explanation for this may be the
natural development of resistance due to the frequent use of
common antibiotics in agriculture [36-38]. The highest dos-
age of imipenem (3 g/day) [25] was administered to avoid any
possible development of resistance in an already intermediate
susceptible strain.

5 | Conclusions

CPA is presently underdiagnosed and underreported in Cameroon.
Residual lung damage due to COVID-19 or PTB, joined to other
chronic pulmonary infections such as CPA, predisposes patients
to superinfections. Further investigations should be performed in
patients not responding to usual antibiotics.

Author Contributions

Marius Paulin Ngouanom Kuate: conceptualization, data cura-
tion, funding acquisition, investigation, project administration, writ-
ing - original draft, writing — review and editing. Felix Bongomin:
writing - original draft, writing - review and editing. David W.
Denning: conceptualization, project administration, writing - re-
view and editing.

Acknowledgments

The authors wish to thank the Military Health Research Centre
(CRESAR), Yaoundé, for giving us access to their Microbiology labo-
ratory to carry out the LFA testing and the Aspergillus culture and the
staff for their assistance during the project.

Consent

Written informed consent was obtained from the patient to publish this
report in accordance with the journal's patient consent policy.

40f 6

Clinical Case Reports, 2025

85UB0| 7 SUOWILLOD BAEBID) B|qeat|dde 8y} Aq pausenob e Sajole YO ‘88N Jo Sa|n1 1o A%eIgIT8UIIUO A3]IM UO (SUONIPUOD-PUR-SWLBIALIOD" A3 | 1M Aeiq 1 jeu|uo//Sdny) SUORIPUOD pUe SWB 1 8y} 885 *[5202/0T/90] U0 Ariqiauliuo ABjM * BIssLoue N JO AiseAIuN 8y L - Buluueq piRed Aq TZTTL '€199/200T 0T/I0p/w0d 8| im:Afeiq1feul|uo//sdny oy papeojumod ‘0T ‘SZ0Z ‘70600502



Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The authors have nothing to report.

References

1. A. M. Melo, D. A. Stevens, L. A. Tell, C. Verissimo, R. Sabino, and M.
O. Xavier, “Aspergillosis, Avian Species and the One Health Perspec-
tive: The Possible Importance of Birds in Azole Resistance,” Microor-
ganisms 8, no. 12 (2020): 2037.

2.J. P. Latgé and G. Chamilos, “Aspergillus Fumigatus and As-
pergillosis in 2019,” Clinical Microbiology Reviews 33, no. 1 (2019):
€00140-18.

3. R.Kwizera, A. Katende, F. Bongomin, L. Nakiyingi, and B. J. Kirenga,
“Misdiagnosis of Chronic Pulmonary Aspergillosis as Pulmonary Tu-
berculosis at a Tertiary Care Center in Uganda: A Case Series,” Journal
of Medical Case Reports 15, no. 1 (2021): 140.

4. “TB profile [Internet],” [cited 2024 Jun 30], https://worldhealthorg.
shinyapps.io/tb_profiles/?_inputs_&entity_type=%22country%22&
i502=%22CM%22&lan=%22EN%22.

5. “TB profile [Internet],” [cited 2024 Jun 30], https://worldhealthorg.
shinyapps.io/tb_profiles/?_inputs_&group_code=%22AFR%22&en-
tity_type=%22group%22&lan=%22EN%22.

6.1. D. Page, R. Byanyima, S. Hosmane, et al., “Chronic Pulmonary
Aspergillosis Commonly Complicates Treated Pulmonary Tuberculo-
sis With Residual Cavitation,” European Respiratory Journal 53, no. 3
(2019): 1801184.

7.D. W. Denning, A. Pleuvry, and D. C. Cole, “Global Burden of
Chronic Pulmonary Aspergillosis as a Sequel to Pulmonary Tuber-
culosis,” Bulletin of the World Health Organization 89, no. 12 (2011):
864-872.

8. F. H. Kakamad, S. O. Mahmood, H. M. Rahim, et al., “Post Covid-19
Invasive Pulmonary Aspergillosis: A Case Report,” International Jour-
nal of Surgery Case Reports 82 (2021): 105865.

9.J. Salmanton-Garcia, R. Sprute, J. Stemler, et al., “COVID-19-Asso-
ciated Pulmonary Aspergillosis, March-August 2020,” Emerging Infec-
tious Diseases 27, no. 4 (2021): 1077-1086.

10. H. K. Cho, S. M. Moon, H. T. Kim, and B. Shin, “Impact of Respi-
ratory Bacterial Findings on Patients With Chronic Pulmonary As-
pergillosis,” International Journal of Microbiology 2024, no. 1 (2024):
1329884.

11. A. Kumar, A. Layek, R. K. Gupta, et al., “Aspergilloma in Post
COVID-19 Patient,” Archives of Pulmonology and Respiratory Care 7,
no. 1(2021): 018-019.

12. P. Phoompoung and M. Chayakulkeeree, “Chronic Pulmonary As-
pergillosis Following Nontuberculous Mycobacterial Infections: An
Emerging Disease,” Journal of Fungi 6, no. 4 (2020): 346.

13. F. Bongomin, “Post-Tuberculosis Chronic Pulmonary Aspergillosis:
An Emerging Public Health Concern,” PLOS Pathogens 16, no. 8 (2020):
€1008742.

14. D. W. Denning, “Global Incidence and Mortality of Severe Fungal
Disease,” Lancet Infectious Diseases 24, no. 7 (2024): e428-e438.

15. N. T. B. Nguyen, H. Le Ngoc, N. V. Nguyen, et al., “Chronic Pulmo-
nary Aspergillosis Situation Among Post Tuberculosis Patients in Viet-
nam: An Observational Study,” Journal of Fungi 7, no. 7 (2021): 532.

16.J. Evans, M. Hanoodi, and M. Wittler, “Amoxicillin Clavulanate,”
in StatPearls [Internet] (StatPearls Publishing, 2025), http://www.ncbi.
nlm.nih.gov/books/NBK538164/.

17. M. J. Parnham, V. E. Haber, E. J. Giamarellos-Bourboulis, G. Perletti,
G. M. Verleden, and R. Vos, “Azithromycin: Mechanisms of Action and
Their Relevance for Clinical Applications,” Pharmacology and Thera-
peutics 143, no. 2 (2014): 225-245.

18. “Azithromycin
DB00207.

[Internet],” https://go.drugbank.com/drugs/

19. B.J. Chaves and P. Tadi, “Gentamicin,” in StatPearls [Internet] (Stat-
Pearls Publishing, 2025), http://www.ncbi.nlm.nih.gov/books/NBK55
7550/.

20. A. Barzdina, A. Plotniece, A. Sobolev, K. Pajuste, D. Bandere, and A.
Brangule, “From Polymeric Nanoformulations to Polyphenols—Strat-
egies for Enhancing the Efficacy and Drug Delivery of Gentamicin,”
Antibiotics 13, no. 4 (2024): 305.

21. American Osteopathic College of Dermatology (AOCD), “Itracon-
azole [Internet],” https://www.aocd.org/page/Itraconazole.

22. H. Kurn and R. Wadhwa, “Itraconazole,” in StatPearls [Internet]
(StatPearls Publishing, 2025), http://www.ncbi.nlm.nih.gov/books/
NBK557874/.

23. “Imipenem [Internet],” https://go.drugbank.com/drugs/DB01598.

24.Y. A. Heo, “Imipenem/Cilastatin/Relebactam: A Review in Gram-
Negative Bacterial Infections,” Drugs 81, no. 3 (2021): 377-388.

25. A. C. Rodloff, E. J. C. Goldstein, and A. Torres, “Two Decades of
Imipenem Therapy,” Journal of Antimicrobial Chemotherapy 58, no. 5
(2006): 916-929.

26. L. Veschetti, M. Boaretti, G. M. Saitta, et al., “Achromobacter spp.
Prevalence and Adaptation in Cystic Fibrosis Lung Infection,” Microbi-
ological Research 263 (2022): 127140.

27.C. E. Billiot, M. S. McDaniel, N. R. Lindgren, and W. E. Swords,
“Pathogenesis of Achromobacter xylosoxidans Respiratory Infections:
Colonization and Persistence of Airway Epithelia and Differential Gene
Expression in Synthetic Cystic Fibrosis Sputum Medium,” bioRxiv,
2023, 2023.04.04.535650.

28.S. Sinha, N. Raj, S. Dobhal, A. Das, and J. Agarwal, “Achromobacter
Spp.: A Retrospective Review of Rare and Emerging Pathogen,” MGM
Journal of Medical Sciences 10, no. 1 (2023): 106-110.

29. T. Siddiqui, S. S. Patel, U. Ghoshal, and C. Sahu, “Clinicomicrobio-
logical Profile of Infections by Achromobacter: An Emerging Nosoco-
mial Pathogen in Indian Hospitals,” International Journal of Applied
and Basic Medical Research 13, no. 2 (2023): 59-63.

30. M. Singh, D. Raina, R. Rohilla, H. Narula, and A. Pandita, “Antimi-
crobial Susceptibility Pattern and Prevalence of the Emerging Nosoco-
mial Pathogen Achromobacter xylosoxidans in a North Indian Tertiary
Care Hospital,” Journal of Pure and Applied Microbiology 17, no. 4
(2023): 2149-2156.

31. H. Bhopalwala, V. Mishra, T. V. Do, M. Gudipati, and S. S. Ganti,
“COVID-19 Infection and Late Manifestation of Pulmonary Aspergil-
losis,” Journal of Investigative Medicine High Impact Case Reports 10
(2022): 23247096211063332.

32. C. E. Mandengue and D. W. Denning, “The Burden of Serious Fun-
gal Infections in Cameroon,” Journal of Fungi 4, no. 2 (2018): 44.

33.D. W. Denning, I. D. Page, J. Chakaya, et al., “Case Definition of
Chronic Pulmonary Aspergillosis in Resource-Constrained Settings,”
Emerging Infectious Diseases 24, no. 8 (2018): e171312.

34.Y. Duan, J. Wang, S. Wang, et al., “Risk Factors, Outcomes, and Ep-
idemiological and Etiological Study of Hospitalized COVID-19 Patients
With Bacterial Co-Infection and Secondary Infections,” European Jour-
nal of Clinical Microbiology and Infectious Diseases 43, no. 3 (2024):
577-586.

35. B. Cohen, S. Shapiro Ben David, D. Rahamim-Cohen, et al., “Com-
mon Bacterial Infections During the 3-Month Period After SARS-CoV-2

Clinical Case Reports, 2025

50f6

85UB017 SUOLILLIOD BAINRID 3ol dde 8y} Aq peupAob 8.2 S9[o1e YO 8sN JO S3|N 10} Akeid1 ] 8UIIUO A8]1M UO (SUONIPUOD-PUE-SWBIALIOY™ A8 | 1M AReq 1 puljuo//Sdny) SUoNIpUD pue swie | 81 88S *[6202/0T/90] Uo Ariqiauliuo A * jessyoue |\ 10 AiseAlun ay L - Buluueq pineq Aq TZTT.'€199/200T OT/I0P/W0D" A8 1M Areiq1jeuluoy/sdny wo.y pepeojumod ‘0T ‘SZ0Z '¥0600502


https://worldhealthorg.shinyapps.io/tb_profiles/?_inputs_&entity_type=%22country%22&iso2=%22CM%22&lan=%22EN%22
https://worldhealthorg.shinyapps.io/tb_profiles/?_inputs_&entity_type=%22country%22&iso2=%22CM%22&lan=%22EN%22
https://worldhealthorg.shinyapps.io/tb_profiles/?_inputs_&entity_type=%22country%22&iso2=%22CM%22&lan=%22EN%22
https://worldhealthorg.shinyapps.io/tb_profiles/?_inputs_&group_code=%22AFR%22&entity_type=%22group%22&lan=%22EN%22
https://worldhealthorg.shinyapps.io/tb_profiles/?_inputs_&group_code=%22AFR%22&entity_type=%22group%22&lan=%22EN%22
https://worldhealthorg.shinyapps.io/tb_profiles/?_inputs_&group_code=%22AFR%22&entity_type=%22group%22&lan=%22EN%22
http://www.ncbi.nlm.nih.gov/books/NBK538164/
http://www.ncbi.nlm.nih.gov/books/NBK538164/
https://go.drugbank.com/drugs/DB00207
https://go.drugbank.com/drugs/DB00207
http://www.ncbi.nlm.nih.gov/books/NBK557550/
http://www.ncbi.nlm.nih.gov/books/NBK557550/
https://www.aocd.org/page/Itraconazole
http://www.ncbi.nlm.nih.gov/books/NBK557874/
http://www.ncbi.nlm.nih.gov/books/NBK557874/
https://go.drugbank.com/drugs/DB01598

Infection: A Retrospective Cohort Study,” Healthcare 11, no. 24 (2023):
3151.

36. W. Wang, Y. Weng, T. Luo, Q. Wang, G. Yang, and Y. Jin, “Antimi-
crobial and the Resistances in the Environment: Ecological and Health
Risks, Influencing Factors, and Mitigation Strategies,” Toxics 11, no. 2
(2023): 185.

37.D. G. J. Larsson and C. F. Flach, “Antibiotic Resistance in the Envi-
ronment,” Nature Reviews. Microbiology 20, no. 5 (2022): 257-269.

38. L. M. Murray, A. Hayes, J. Snape, B. Kasprzyk-Hordern, W. H. Gaze,
and A. K. Murray, “Co-Selection for Antibiotic Resistance by Environ-
mental Contaminants,” Npj Antimicrobial Resistance 2, no. 1 (2024):
1-13.

6 of 6

Clinical Case Reports, 2025

85UB017 SUOLILLIOD BAINRID 3ol dde 8y} Aq peupAob 8.2 S9[o1e YO 8sN JO S3|N 10} Akeid1 ] 8UIIUO A8]1M UO (SUONIPUOD-PUE-SWBIALIOY™ A8 | 1M AReq 1 puljuo//Sdny) SUoNIpUD pue swie | 81 88S *[6202/0T/90] Uo Ariqiauliuo A * jessyoue |\ 10 AiseAlun ay L - Buluueq pineq Aq TZTT.'€199/200T OT/I0P/W0D" A8 1M Areiq1jeuluoy/sdny wo.y pepeojumod ‘0T ‘SZ0Z '¥0600502



	Chronic Pulmonary Aspergillosis Secondary Infection: A Case Report of Achromobacter spp. Lung Infection
	ABSTRACT
	1   |   Introduction
	2   |   Case History/Examination
	3   |   Differential Diagnosis, Investigations, and Treatment
	4   |   Discussion
	5   |   Conclusions
	Author Contributions
	Acknowledgments
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


