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Case Report

Introduction

Vertebral osteomyelitis from Aspergillosis in healthy patients 
who are not immunocompromised can occur but is rare.1 
Aspergillus is an opportunistic fungal infection that typically 
affects the respiratory tract but can have a wide variety of 
presentations.2 Aspergillus can affect both the central ner-
vous system (CNS)3 and the spine.4 Some reports have 
shown that invasive aspergillosis in the thoracic spine is 
often misdiagnosed as spinal tuberculosis (TB).5 TB of the 
spine is considered the most common cause of non-traumatic 
spinal cord injury in developing countries and can present 
with back pain, night sweats, and fever among other sys-
temic symptoms.6 In our case, the patient was experiencing 
intermittent mid to low thoracic back pain that was not 
improving with over-the-counter medications. The diagnosis 
of spinal TB with concomitant aspergillosis in immunocom-
petent patients is usually unexpected and therefore not 
actively sought after. Hence, only a few reports are available. 
Herein, we report a case of an immunocompetent male 
patient who had Mycobacterium tuberculosis in both the 
brain and spine and Aspergillus co-infection in the thoracic 
spine. Concomitant treatment of these 2 infections can be 
challenging due to drug-drug interactions and host-driven 
medication dose adjustments, as illustrated in our case.

Case Description

A 36-year-old Indonesian male was brought to the emer-
gency department for 2 weeks of intermittent and worsening 
fevers and headaches. The patient was encephalopathic on 
the initial exam in the emergency room; therefore, the initial 
medical history was limited and taken from his brother-in-
law. The history suggested that the patient had been experi-
encing intermittent mid to low thoracic back pain for over 
1 month that had not resolved with over-the-counter reme-
dies. He also had fevers and a headache for approximately 
2 weeks before coming into the hospital. Just before his diag-
nosis, the patient was working on a cruise ship that traveled 
from Asia to the Bahamas and Mexico. His job included 
bringing beverages to clients on the cruise. He was actively 
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Abstract
Co-infection with Mycobacterium tuberculosis and Aspergillus in an immunocompetent host is rare but can occur. In this case, 
we present a patient with central nervous system tuberculosis (TB) and biopsy-proven spinal co-infections with TB and 
Aspergillosis. We highlight the complexities of treating a TB-Aspergillosis co-infection given drug-drug interactions between 
standard therapy for both conditions. Using susceptibilities for the Aspergillus and carefully monitoring drug levels of the 
antifungal agents, we were able to optimally treat the co-infection. This patient was ultimately discharged on isoniazid 1200 mg 
(15 mg/kg) daily, levofloxacin 750 mg daily, rifabutin 450 mg daily, and posaconazole 300 mg twice daily with a tentative plan 
to treat for at least 1 year with close outpatient follow-up. This case can serve as a guide for other providers who need to 
treat cases of TB and Aspergillosis co-infection by learning from our experience and paying attention to potential pitfalls.
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working one evening when he became acutely confused and 
had to be brought in directly to the nearest medical facility.

The patient’s initial presentation revealed a young, toxic-
appearing encephalopathic male with no known past medical 
history. His vital signs at the time of evaluation were unre-
markable except for a fever of 39.7°C, heart rate of 76 bpm, 
respiratory rate of 20 breaths/min, blood pressure of 
127/72 mmHg, and oxygen saturation of 98% on room air. 
The physical exam was unremarkable, as well, other than the 
patient’s somnolence and inability to cooperate with ques-
tioning. The patient had a normal complete blood count with 
a white blood cell count of 10.2 × 10(3)/µL (normal range 
4-10.5 × 10(3)/µL), hemoglobin of 13.7 g/dL (normal 13.3-
16.3 g/dL), hematocrit of 39% (normal 39%-47.1%), and 
platelets of 324 × 10(3)/µL (normal 140-400 × 10(3)/µL). 
His blood urea nitrogen was 13 mg/dL (normal 9-20 mg/dL), 
creatinine was 0.7 mg/dL (normal 0.66-1.25 mg/dL), and 
serum glucose was 115 mg/dL (normal 74-106 mg/dL). 
Initial testing was negative overall and included blood cul-
tures, a respiratory viral panel, HIV screening, an MRI brain, 
and a chest X-ray. A QuantiFERON was sent due to the 
patient’s recent travel history to endemic areas, his altered 
mental status, and his place of origin being Indonesia. A lum-
bar puncture was also performed due to acute altered mental 
status, and cerebrospinal fluid (CSF) was sent for fungal cul-
ture, bacterial culture, cell count, fluid analysis, stain and 
culture for acid-fast bacilli, Mycobacterium tuberculosis 
(MTB) PCR complex, and a meningoencephalitis panel.

At this time, the patient was started on empiric viral, fungal, 
and bacterial meningitis therapy. The CSF analysis noted an 
elevated total nucleated cell count of 395 µL (normal range 
0-5/ µL), 159/mm3 red blood cells (normal 0/mm3), low glucose 
of 27 mg/dL (normal 40-70 mg/dL), high total protein of 451 mg/
dL (normal 15-45 mg/dL), 15% neutrophils (normal 0-6%), and 
lymphocytic pleocytosis with 85% lymphocytes (normal 40%-
80%). The QuantiFERON (QFT-Nil 0.24 International Unit/
mL, QFT-TB1 minus Nil 2.23 International Unit/mL, QFT-TB2 
minus Nil 2.19 International Unit/mL, QFT-Mitogen minus Nil 
3.89 International Unit/mL) test was positive. The computed 
tomography (CT) of his thoracic spine reported findings consis-
tent with T10 to T11 discitis/osteomyelitis with possible phleg-
mon. The chest CT revealed multiple nodular opacities in the 
right lung apex, suspicious for pulmonary manifestations of TB. 
Other differential diagnoses of the nodular lung infiltrates con-
sidered include community-acquired pneumonia, lung abscess, 
septic pulmonary emboli, acute fungal pneumonia such as his-
toplasmosis or coccidioidomycosis, and non-infectious etiolo-
gies such as sarcoidosis and primary or metastatic lung cancer. 
Interventional radiology was subsequently consulted for aspira-
tion and/or biopsy of the disc space and bone. The T10 to T11 
biopsy of the vertebral collection revealed a few acid-fast bacilli 
on smears and a positive MTB GeneXpert PCR. The empiric 
antibiotics were discontinued, and CNS TB meningitis/TB 
osteomyelitis therapy was started alongside steroids. The patient 
was initiated on rifampin 600 mg IV daily, pyrazinamide 2 g IV 

daily, pyridoxine 50 mg PO daily, ethambutol 2000 mg (25 mg/
kg) PO daily (dosed for empiric treatment of multi-drug resis-
tant (MDR) TB due to patients’ Indonesian background), isonia-
zid 1200 mg (15 mg/kg) IV daily (dosed for empiric treatment of 
MDR TB), levofloxacin 750 mg IV daily, linezolid 600 mg IV 
BID, as well as dexamethasone 6 mg daily.

Several days after initial admission and commencement 
of anti-TB therapy and steroids, the patient improved even 
though he still complained of a headache, remained mildly 
somnolent, and was intermittently confused. A daily review 
of infectious testing exhibited a positive mold result from the 
thoracic spine biopsy mycology microbiology report. Thus, 
intravenous liposomal amphotericin was started.

Eight days after the spinal biopsy, specimens started 
growing Aspergillus flavus/oryzae in addition to acid-fast 
bacilli. Amphotericin B was switched to voriconazole for 
more targeted Aspergillus coverage, and rifampin was 
changed to rifabutin to mitigate the interaction with azoles. 
However, the strong interaction between voriconazole and 
rifabutin still caused the voriconazole trough levels to remain 
undetectable.7 Voriconazole was then switched to isavucon-
azole because it exhibits the least strong drug interaction 
with rifabutin among the triazoles.8 One week later, drug sus-
ceptibilities for the Aspergillus returned with minimum 
inhibitory concentrations (MICs) for voriconazole of 0.5, 
posaconazole of 0.06, and isavuconazole of 0.5. The decision 
was then made to switch isavuconazole to posaconazole 
because it had the lowest MIC. Since posaconazole also has 
a strong interaction with rifabutin,9 the posaconazole dose 
was increased to 300 mg twice daily to target trough levels 
greater than 2 µg/mL. The susceptibilities for the M. tubercu-
losis isolated from the thoracic spine biopsy also came back. 
It was a pan-susceptible isolate with MICs of 0.5 to linezolid, 
levofloxacin, and moxifloxacin. No rpoB mutation was 
identified.

As part of patient follow-up, a repeat MRI of the brain and 
CSF analysis were performed. The brain MRI revealed 
extensive leptomeningeal enhancement, and compared to the 
previous study there was increasing hydrocephalus with 
associated trans ependymal CSF flow. The patient’s CSF 
studies from his initial lumbar puncture came back positive 
for M. tuberculosis. A repeat CSF culture and MTB PCR 
were also positive, confirming MTB meningitis as well as 
Pott’s disease (spinal TB). This patient’s background and 
past medical history were unremarkable except for coming 
from an endemic area, which does not automatically predis-
pose that population to such an invasive disease. No evident 
diagnosis or history of immunosuppression was uncovered 
by either the patient or his family history. The patient contin-
ued to improve. His persistent headaches resolved, and he 
was later able to be discharged on an oral regimen of isonia-
zid 1200 mg (15 mg/kg) daily), levofloxacin 750 mg daily, 
rifabutin 450 mg daily, and posaconazole 300 mg twice daily 
with a tentative plan to treat for at least 1 year with close 
outpatient follow-up. Repeat imaging at almost 2 months 
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with an MRI of the thoracic spine showed improvement but 
continued enhancement at T10 and T11 (see Figure 1).

Discussion

This patient had both CNS/spinal TB and Aspergillosis co-
infection. This co-infection is an extremely rare phenome-
non, particularly in immunocompetent patients. This case 
illustrates both the diagnostic and therapeutic challenges 
associated with this unusual combination of pathogens in a 
young immunocompetent individual, highlighting the impor-
tance of utilizing culture data and drug levels to optimize 
treatment.

M. tuberculosis is a pathogen that typically affects the 
lungs but can spread to other organs, including the CNS and 
axial skeleton, through hematogenous dissemination.10 CNS 
TB, although rare, can manifest as tuberculous meningitis or 
Pott’s disease.11 Aspergillus, on the other hand, is an oppor-
tunistic fungus that commonly infects the respiratory tract, 
especially in immunocompromised individuals.12,13 Invasion 
of the bone by Aspergillus is extremely rare and typically 
affects immunocompromised hosts.4

Co-infection with Aspergillosis and TB among immuno-
competent hosts is uncommon.14 The exact percentage of co-
infection with Aspergillus in patients with TB, especially in 
immunocompetent individuals, is not well documented in the 
literature. Most cases and studies focus on immunocompro-
mised patients, such as those with HIV/AIDS,15 transplant 
recipients,16 individuals on long-term corticosteroid therapy,16 
or those with cancer.17 However, based on available data, the 

occurrence of Aspergillus co-infection in patients with TB in 
general varies. A study with participants from Africa and Asia 
found an incidence of 15.4% for co-infection with pulmonary 
TB and Aspergillosis.18 The precise prevalence of TB and 
Aspergillus co-infection among immunocompetent individu-
als is difficult to pinpoint due to the scarcity of cases and vary-
ing diagnostic criteria; therefore, further studies are needed.19

In this case, the patient did not have a history of immuno-
suppression, HIV, steroid use, diabetes mellitus, malignancy, 
or other predisposing conditions. However, his origin from 
an endemic area and recent travel suggest exposure to both 
pathogens. Although he had no pulmonary symptoms, chest 
imaging revealed nodular opacities, suggesting possible 
latent pulmonary TB.

The diagnosis of co-infection was complicated by over-
lapping symptoms and a predominantly neurological presen-
tation. The CSF analysis showed characteristics consistent 
with tuberculous meningitis, such as low glucose, high pro-
tein, and lymphocytic pleocytosis.20 A definitive diagnosis of 
spinal TB was confirmed through a thoracic spine biopsy, 
which showed acid-fast bacilli. Subsequently, Aspergillus 
was also identified in the same biopsy cultures, pointing 
toward the need for a thorough evaluation of tissue samples 
in complex infection cases. We reinforce the need for verte-
bral and paravertebral biopsy tissues to be sent for fungal 
cultures and histopathology in addition to routine mycobac-
terial stains, PCR, and cultures in all cases of vertebral 
osteomyelitis.21

Treatment was complicated by interactions between 
anti-tuberculosis and antifungal medications. Initially, 
amphotericin B was administered before the speciation of 
the fungus. However, once A. flavus/oryzae was identified, 
and treatment was refined to the drug of choice for 
Aspergillosis, which is voriconazole. Among the triazoles, 
voriconazole has the strongest drug interaction with rifa-
mycins, followed by posaconazole and isavuconazole, 
which is the least. When using these drugs together, it 
should be done cautiously.22 Coadministration of these anti-
fungals can increase the concentration of rifamycin, and at 
the same time, rifamycins can decrease the concentrations 
of these triazoles. In our case, we observed undetectable 
levels of voriconazole while administering rifabutin and it 
was not until we switched to higher doses of posaconazole, 
twice daily dosing, that we were able to achieve therapeutic 
levels.13,23 In addition, the patient is from Indonesia. 
Previous data have shown that individuals from Indonesia 
may be rapid or intermediate metabolizers, due to genetic 
polymorphisms in the CYPC2C19 gene which codes for the 
enzyme involved in voriconazole metabolism.24 There are 
data to suggest that CYP2C19 genotyping may aid in vori-
conazole dosing and monitoring.25

The patient’s final regimen included a combination of anti-
tuberculosis drugs (rifampin, isoniazid, pyrazinamide, etham-
butol, levofloxacin, and linezolid) and posaconazole for the 
fungal infection. The addition of steroids helped manage 

Figure 1.  MRI of the thoracic spine with and without contrast 
shows enhancement and T2/STIR signal at the T10 and T11 
vertebral bodies.
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CNS inflammation.26,27 The patient showed significant clini-
cal improvement with the resolution of encephalopathy and 
persistent headache. He was discharged on an oral regimen, 
underscoring the efficacy of the combined treatment and the 
importance of close monitoring.14 This case also highlights 
the importance of thorough diagnostic vigilance, utilizing 
culture data, and drug monitoring to avoid mortality.28

In summary, we have highlighted the challenges in the 
diagnosis and management of TB-Aspergillosis co-infection 
in an immunocompetent patient. Our case reinforces the 
need to include fungal cultures, mycobacterial cultures, and 
MTB PCR in the analysis of biopsy specimens obtained from 
patients with back pain and abnormal imaging compatible 
with diskitis/osteomyelitis. Concomitant use of antifungal 
(especially azoles) and anti-tuberculosis drugs requires close 
drug monitoring and expert care including the input of an 
infectious diseases pharmacist. CYP2C19 genotyping may 
aid in voriconazole dosing, monitoring, and management of 
these complex cases.

Acknowledgments

We would like to thank the patient for allowing us to publish this 
case, April Mann, and the University of Miami Writing Center for 
editorial support.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethical Approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed Consent

Written informed consent was obtained from the patient(s) for their 
anonymized information to be published in this article.

ORCID iD

Folusakin Ayoade  https://orcid.org/0000-0002-3680-1278

References

	 1.	 Tack KJ, Rhame FS, Brown B, Thompson RC, Jr. Aspergillus 
osteomyelitis: report of four cases and review of the lit-
erature. Am J Med. 2016;73(2):295-300. doi:10.1016/0002-
9343(82)90192-9

	 2.	 Latgé JP, Chamilos G. Aspergillus fumigatus and Aspergillosis 
in 2019. Clin Microbiol Rev. 2019;33(1):e00140-18.

	 3.	 Miceli MH. Central nervous system infections due to 
Aspergillus and other hyaline molds. J Fungi (Basel). 2019; 
5(3):79.

	 4.	 Koutserimpas C, Chamakioti I, Raptis K, et al. Osseous infec-
tions caused by Aspergillus species. Diagnostics (Basel). 
2022;12(1):201.

	 5.	 Rule R, Mitton B, Govender NP, et al. Spinal epidural abscess 
caused by Aspergillus spp masquerading as spinal tuberculosis 
in a person with HIV. Lancet Infect Dis. 2021;21(11):e356-e362. 
doi:10.1016/S1473-3099(20)30979-8

	 6.	 Sharma A, Chhabra HS, Chabra T, et  al. Demographics 
of tuberculosis of spine and factors affecting neurologi-
cal improvement in patients suffering from tuberculosis of 
spine: a retrospective analysis of 312 cases. Spinal Cord. 
2017;55(1):59-63. doi:10.1038/sc.2016.85

	 7.	 Farrokh S, Avdic E. Voriconazole autoinduction and saturable 
metabolism after cessation of rifampin in a patient with inva-
sive central nervous system aspergillus: importance of thera-
peutic drug monitoring. J Pharm Pract. 2019;32(5):589-594. 
doi:10.1177/0897190018760621s

	 8.	 Miceli MH, Kauffman CA. Isavuconazole: a new broad-spec-
trum triazole antifungal agent. Clin Infect Dis. 2015;61(10): 
1558-1565.

	 9.	 Baciewicz AM, Chrisman CR, Finch CK, Self TH. Update on 
rifampin, rifabutin, and rifapentine drug interactions. Curr Med 
Res Opin. 2013;29(1):1-12. doi:10.1185/03007995.2012.747952

	10.	 Rock RB, Olin M, Baker CA, Molitor TW, Peterson PK. 
Central nervous system tuberculosis: pathogenesis and clinical 
aspects. Clin Microbiol Rev. 2008;21(2):243-261. doi:10.1128/
CMR.00042-07

	11.	 Soleiman-Meigooni S. Chapter 9—central nervous system tuber-
culosis. In: Kon K, Rai M, eds. The Microbiology of Central 
Nervous System Infections. Academic Press; 2018:149-171

	12.	 Denning DW, Cadranel J, Beigelman-Aubry C, et al. Chronic 
pulmonary aspergillosis: rationale and clinical guidelines for 
diagnosis and management. Eur Respir J. 2016;47(1):45-68. 
doi:10.1183/13993003.00583-2015

	13.	 Patterson TF, Thompson GR, III, Denning DW, et al. Practice 
guidelines for the diagnosis and management of Aspergillosis: 
2016 update by the Infectious Diseases Society of America. 
Clin Infect Dis. 2016;63:e1-e60. doi:10.1093/cid/ciw326

	14.	 Ahmed AO, Ali GA, Goravey W. Concomitant pulmonary 
tuberculosis and invasive Aspergillosis infection in an immuno-
competent host. Eur J Case Rep Intern Med. 2022;9(3):003249. 
doi:10.12890/2022_003249

	15.	 Akshatha R, Bohra GK, Shankar D, et al. P144 the uncommon 
meets the common: Invasive Aspergillosis and tuberculosis co-
infection in non-neutropenic patients—a rare association. Med 
Mycol. 2022;60:myac072P144. doi:10.1093/mmy/myac072.P144

	16.	 Cheung CY, Wu TC, Chan YH, et  al. Coexisting cutaneous 
Aspergillosis and pulmonary tuberculosis in a renal transplant 
recipient. Hong Kong J Nephrol. 2008;10:74-77. doi:10.1016/
S1561-5413(08)60025-3

	17.	 Iamwat W, Cheawcharnprapan K, Yenjabog P, et  al. 
Aspergillosis and pulmonary tuberculosis co-infection in a 
9-year-old with B-cell acute lymphoblastic leukemia. Oxf 
Med Case Reports 2023;2023:omad082. doi:10.1093/omcr/
omad082

	18.	 Hosseini M, Shakerimoghaddam A, Ghazalibina M, et  al. 
Aspergillus coinfection among patients with pulmonary tuber-
culosis in Asia and Africa countries; A systematic review 
and meta-analysis of cross-sectional studies. Microb Pathog. 
2020;141:104018. doi:10.1016/j.micpath.2020.104018

https://orcid.org/0000-0002-3680-1278


Sternberg et al	 5

	19.	 Denning DW, Cole DC, Ray A. New estimation of the preva-
lence of chronic pulmonary aspergillosis (CPA) related to pul-
monary TB—a revised burden for India. IJID Reg. 2022;6:7-14. 
doi:10.1016/j.ijregi.2022.11.005

	20.	 Marx GE, Chan ED. Tuberculous meningitis: diagnosis and 
treatment overview. Tuberc Res Treat. 2011;2011:798764. 
doi:10.1155/2011/798764

	21.	 Colmenero JD, Ruiz-Mesa JD, Sanjuan-Jimenez R, Sobrino B, 
Morata P. Establishing the diagnosis of tuberculous vertebral 
osteomyelitis. Eur Spine J. 2013;22:579-586. doi:10.1007/
s00586-012-2348-2

	22.	 Laverdiere M, Bow EJ, Rotstein C, et  al. Therapeutic drug 
monitoring for triazoles: a needs assessment review and recom-
mendations from a Canadian perspective. Can J Infect Dis Med 
Microbiol. 2014;25(6):327-343. doi:10.1155/2014/340586

	23.	 Herbrecht R, Denning DW, Patterson TF, et al. Voriconazole 
versus amphotericin B for primary therapy of invasive 
aspergillosis. N Engl J Med 2002;347:408-415. doi:10.1056/
NEJMoa020191

	24.	 Miftahussurur M, Doohan DA-OX, Syam AF, et al. CYP2C19 
polymorphisms in Indonesia: comparison among ethnici-
ties and the association with clinical outcomes. Biology. 
202110(4):300.

	25.	 Owusu Obeng A, Egelund EF, Alsultan A, et  al. CYP2C19 
polymorphisms and therapeutic drug monitoring of voricon-
azole: are we ready for clinical implementation of pharmacoge-
nomics? Pharmacotherapy 2014;34(7):703-718. doi:10.1002/
phar.1400

	26.	 Garg RK. Tuberculosis of the central nervous system. Postgrad 
Med J. 1999;75:511. doi:10.1136/pgmj.75.886.511

	27.	 Fitch MT, van de Beek D. Drug insight: steroids in CNS 
infectious diseases—new indications for an old therapy. 
Nat Clin Pract Neurol. 2008;4(2):97-104. doi:10.1038/ncp-
neuro0713

	28.	 Adeyemo AT, Obadare TO, Edward S, et al. Clinical neglect 
of aspergillosis in pulmonary tuberculosis coinfection: a case 
report of avoidable mortality in a resource constrained setting. 
Afr J Microbiol Res 2022;12(3):e01315.


