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				Coinfection of cryptococcosis and meningeal tuberculosis, a double challenge. Case report

				Coinfección de criptococosis y tuberculosis meníngea, un doble desafío. Reporte de caso

				Jaramillo Orellana Gabriel Sebastián1, Robles Pérez Jessica Cecilia2, García Pacheco Andrea Verónica3, Molina Matute Marcos Fernando4

				ABSTRACT

				Introduction: meningeal coinfection with tuberculosis and cryptococcosis is extremely rare, in the literature there is only in case reports and case series, particularly in Eastern countries, with a fatal outcome in most patients. 

				Clinical case: A 44-year-old male patient presented with systemic symptoms of three weeks of evolution. Following a comprehensive evaluation, the patient was diagnosed with Human Immunodeficiency Virus (HIV). Due to neurological symptoms, a lumbar puncture was performed, revealing the presence of Cryptococcus neoformans and Mycobacterium tuberculosis. During his hospitalization, the patient experienced complications such as anemia, hepatotoxicity, and interstitial tubular necrosis, requiring adjustments to his antituberculosis and antifungal treatments. After one year of treatment, the patient is in excellent health, with a negative viral load and a CD4 count of 174 cells/µL.

				Conclusion: this case report shows that with timely diagnosis and treatment, survival can be achieved in patients with this rare coinfection. 

				Keywords: meningitis, cryptococcal; tuberculosis, meningeal; coinfection.

				RESUMEN

				Introducción: la coinfección meníngea de tuberculosis y criptococosis es extremadamente infrecuente, encontrándose en la literatura únicamente en reportes de caso y series de casos, especialmente en países de oriente, con un desenlace fatal en la mayoría de pacientes.  

				Caso clínico: paciente masculino de 44 años, con sintomatología sistémica de 3 semanas de evolución; tras abordaje integral fue diagnosticado de Virus de Inmunodeficiencia Humana (VIH) y por síntomas neurológicos se solicitó punción lumbar con aislamiento de Cryptococcus neoformans y Mycobacterium tuberculosis. Durante el tratamiento hospitalario presentó complicaciones como anemia, hepatotoxicidad y necrosis tubular intersticial requiriendo ajustes en tratamiento antifímico y antifúngico. Luego de un año de tratamiento, paciente está en óptimas condiciones de salud, con carga viral negativa y CD4 174 células/µL. 

				Conclusión: el presente reporte demuestra que con un diagnóstico y tratamiento oportunos se puede lograr la supervivencia de los pacientes con esta rara coinfección. 
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				Palabras clave: meningitis criptocócica, tuberculosis meníngea, coinfección.

				INTRODUCTION

				Opportunistic infections of the central nervous system, such as cryptococcal meningitis and tuberculous meningitis, are major causes of morbidity and mortality in immunocompromised patients, especially those with human immunodeficiency virus (HIV) infection. Cryptococcal meningitis, caused primarily by Cryptococcus neoformans, is one of the most common fungal infections in this group, particularly in patients with CD4 lymphocyte counts below 100 cells/µL. On the other hand, meningeal tuberculosis represents the most severe form of extrapulmonary tuberculosis, with high mortality and significant neurological sequelae1.

				Both infections share a common pathophysiological mechanism. Under normal conditions, the Th1 response, mediated by CD4+ lymphocytes, interferon-gamma, and tumor necrosis factor-alpha, activates macrophages and contains both Mycobacterium tuberculosis and Cryptococcus neoformans at their initial sites of infection. In the context of advanced immunosuppression, as seen in patients with HIV and low CD4 counts, this response is impaired, facilitating the intracellular survival of M. tuberculosis and the uncontrolled replication of Cryptococcus. This promotes hematogenous dissemination to the central nervous system; in the case of tuberculosis, through the formation and subsequent rupture of Rich foci, and in cryptococcosis, due to its ability to cross the blood-brain barrier via mechanisms such as transcytosis or the “Trojan horse” mechanism within macrophages1,2. Once in the central nervous system, both pathogens induce an inflammatory response that may be insufficient or dysregulated, contributing to tissue damage and complications such as intracranial hypertension. Although the coexistence of both conditions is not unexpected from an immunological standpoint, simultaneous meningeal coinfection is rarely reported in the literature, with a prevalence of less than 1% in some series and a mortality rate of up to 60%3,4.

				The management of this coinfection poses a clinical challenge due to drug interactions, cumulative toxicities, and the absence of specific guidelines to guide combined treatment. Furthermore, the limited availability of optimal therapies in developing countries may influence clinical outcomes1,5,6.

			

		

		
			
				In this context, this report describes a case of coinfection with cryptococcal meningitis and tuberculosis in a patient with advanced HIV, including the course of the disease, complications, and a favorable outcome, providing relevant evidence for clinical practice.

				CASE PRESENTATION

				We present the case of a 44-year-old male patient, heterosexual, married, with a history of eye trauma resulting in enucleation of the left eye one year ago. He presented with a three-week history characterized by unquantified fever, persistent holocranial headache predominantly retroocular in nature, progressive in intensity from moderate to severe, unrelieved by conventional analgesics, associated with loss of appetite and unquantified weight loss. On physical examination: a 2-cm-diameter lymph node in the right cervical chain, firm in consistency, mobile, and painless; absence of meningeal signs.

				Laboratory tests were ordered: normal biochemistry, renal function, and electrolytes; C-reactive protein 20.37 mg/L, IgM for Toxoplasma, Cytomegalovirus, Rubella, and Epstein-Barr negative; fourth-generation HIV test positive, with a CD4 T-cell count of 21 cells/µL and a viral load of 6 600 copies/mL. Given the diagnosis of immunocompromise, a lumbar puncture was performed due to persistent headache; analysis of the cerebrospinal fluid (CSF) revealed hypoglycorrhexis and hyperproteinorrhexis with lymphocytic predominance, positive India ink test, meningitis panel (Filmarray), and fungal culture (Vitek 2 Compact) Cryptococcus neoformans (a result consistent with two blood cultures positive for this agent), and genes compatible with Mycobacterium tuberculosis were also identified using XPERT MTB-RIF ULTRA (Table 1); therefore, antimycotic treatment was initiated with rifampicin/isoniazid/pyrazinamide/ethambutol (HRZE) at doses of 150/75/400/275 mg, 4 tablets once daily, along with amphotericin B deoxycholate 75 mg daily and fluconazole 1200 mg daily.

				On the third day of treatment, the patient presented with irritability and drowsiness, along with papilledema; consequently, a lumbar puncture was performed to relieve pressure due to suspected intracranial hypertension (common in meningeal cryptococcosis4), which resulted in immediate improvement in the patient’s neurological status. The patient continued to show stable progress; however, on the11thday, elevated uremic levels were observed (urea: 80.41 mg/dL, creatinine: 1.28 mg/dL) compared to previous 
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				Table 1. Comparison of clinical characteristics associated with HIV-positive patients co-infected with cryptococcosis and tuberculous meningitisModified from Ellis J, et al.4

				
					Case 

				

				
					Age

				

				
					S

				

				
					CD4 cells/µL

				

				
					History of Meningeal Cryptococ-cosis

				

				
					History of Tubercu-lous Menin-gitis

				

				
					Days from crypto-coccal meningitis to tubercu-lous me-ningitis

				

				
					Tuberculosis diagnosis

				

				
					CSF white blood cells/μL

				

				
					CSF pro-tein mg/dL

				

				
					Survival

				

				
					Pa-tient

				

				
					44

				

				
					M

				

				
					21

				

				
					No

				

				
					No

				

				
					0

				

				
					Xpert MTB-RIF Ultra (+) MGIT culture (-)

				

				
					2

				

				
					300

				

				
					Alive, 1 year and 4 months after diag-nosis

				

				
					CU1

				

				
					40

				

				
					F

				

				
					10

				

				
					12 years prior

				

				
					Yes

				

				
					11

				

				
					Xpert MTB/RIF (-) MGIT culture (+)

				

				
					<5

				

				
					20

				

				
					Deceased, Day 10

				

				
					CU2

				

				
					35

				

				
					M

				

				
					79

				

				
					No

				

				
					No

				

				
					173

				

				
					Xpert Ultra (+)MGIT culture (not performed)

				

				
					115

				

				
					157

				

				
					Alive at discharge

				

				
					CU3

				

				
					26

				

				
					M

				

				
					19

				

				
					No

				

				
					No

				

				
					0

				

				
					Xpert Ultra (+)MGIT culture (-)

				

				
					205

				

				
					100

				

				
					Deceased, Day 11

				

				
					CU4

				

				
					32

				

				
					M

				

				
					1

				

				
					No

				

				
					Yes

				

				
					0

				

				
					Xpert Ultra (+)MGIT culture (contaminated)

				

				
					210

				

				
					40

				

				
					Dead, day 2

				

				
					CU5

				

				
					32

				

				
					M

				

				
					3

				

				
					No

				

				
					No

				

				
					0

				

				
					Xpert Ultra (+)MGIT culture (not performed)

				

				
					<5

				

				
					N/A

				

				
					Alive >18 weeks

				

				CU: Uganda case

			

		

		
			
				levels (urea: 26.12 mg/dL, creatinine: 0.6 mg/dL) due to interstitial tubular necrosis (ITN) secondary to the use of amphotericin and severe multifactorial anemia: hemolytic (confirmed by a positive direct Coombs test 2+, vacuolated cells, stress reticulocytes, and stomatocytes) and also secondary to the use of amphotericin (nephrotoxicity, reduced erythropoietin, and bone marrow suppression); therefore, dexamethasone, subcutaneous erythropoietin, and a red blood cell concentrate transfusion were administered, resulting in improved laboratory values. Two days later, the patient presented with elevated transaminases and hyperbilirubinemia due to direct bilirubin, findings consistent with drug-induced hepatotoxicity. Therefore, after 13 days of antifungal treatment, with a negative CSF culture and two negative blood cultures for fungi, it was decided to permanently discontinue amphotericin deoxycholate and continue fluconazole at 800 mg daily (as a consolidation phase). In addition, due to the adverse drug reaction, it was decided to temporarily discontinue antituberculosis agents (HRZE) and subsequently reintroduce them gradually (Table 2)7.

			

		

		
			
				After 20 days of hospitalization, the patient was discharged with marked clinical improvement and resolution of acute complications. Outpatient treatment was prescribed with fluconazole 750 mg orally daily, ethambutol 3 600 mg, rifampicin 1 200 mg, and isoniazid 600 mg. Eight weeks after diagnosis, antiretroviral therapy (ART) was initiated with dolutegravir 50 mg, lamivudine 300 mg, and tenofovir 300 mg, administered orally every 24 hours.

				The culture for Mycobacterium tuberculosis was negative; however, polymerase chain reaction (PCR) is the diagnostic method of choice for tuberculous meningitis, given that microscopy rarely detects acid-fast bacilli and culture has low sensitivity and delayed growth.

				During outpatient follow-up, 30 days after the start of ART, the patient experienced focal epileptic seizures, which, following evaluation, were attributed to a tuberculoma located in the left temporal cortico-subcortical region. Treatment was initiated with levetiracetam 1 g every 12 hours, ruling out concomitant infectious activity.
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				Currently, 1 year and 4 months after the initial diagnosis, the patient is clinically stable and has a good quality of life (WHOQOL: 79 points). He completed 12 months of antiretroviral and antifungal treatment, with an undetectable viral load and a CD4 lymphocyte count of 174 cells/µL.

			

		

		
			
				studied individually, as meningeal coinfection is rare and poorly described in the literature. In this context, cryptococcal meningitis in immunocompromised patients occurs predominantly in those with CD4 counts <100 cells/µL7. In Latin America and the Caribbean, there is a 10% prevalence among immunocompromised patients and a mortality rate between 15% and 25%8. A study was conducted in Guayaquil, Ecuador, between 2016 and 2017 to analyze the prevalence of cryptococcosis in patients with HIV; it was found that 5% of 99 patients had cryptococcosis, with meningitis being the predominant form of presentation9. 

				Regarding meningeal tuberculosis, it is estimated that, worldwide, more than 100 000 people per year develop this infection, and its mortality rate can reach 50%, with the disease being most prevalent in Southeast Asia, sub-Saharan Africa, and Latin America10,11. In Europe, the incidence is lower; in a study conducted in Barcelona between 1987 and 2000, 75 cases of tuberculous meningitis were identified, 52% of which occurred in HIV-infected patients, with a statistically significant difference (p < 0.01) compared to non-infected patients12. In 2015, the World Health Organization estimated 268 000 new cases of tuberculosis for the region of the Americas and 8 400 for Ecuador, of which extrapulmonary disease accounts for 20–25% 13. The ideal diagnostic method for Mycobacterium tuberculosis meningitis is polymerase chain reaction (PCR), since microscopy rarely reveals acid-fast bacilli (AFB); culture is time-consuming and often yields negative results13, findings consistent with this case. 

				In contrast, available data on coinfection are limited; a low incidence has been reported in published case series from Asian countries, most associated with HIV-related immunosuppression2,14. In Uganda, a report published in 2018 shows a coinfection prevalence of 0.8%, with a mortality rate of up to 60%4; similarly, in India, a report on 401 patients with meningitis detected Mycobacterium tuberculosis in 51.5% of individuals, Cryptococcus neoformans in 6.2%, and only one case of meningeal coinfection3.

				A key consideration in this case was the timing of antiretroviral therapy (ART) initiation in the context of opportunistic central nervous system infections. In patients with meningeal tuberculosis, international guidelines recommend delaying the initiation of ART for 4 to 8 weeks after the start of antimycobacterial treatment to reduce the risk of immune reconstitution inflammatory syndrome (IRIS), which is associated 

			

		

		
			
				Table 2. Separate reintroduction of antituberculosis agents, adjusted according to the patient’s weight

				
					Day

				

				
					Drug

				

				
					Ethambutol (e)

				

				
					Isoniazid (h)

				

				
					Rifampicin (r)

				

				
					1

				

				
					1.200 mg

				

				
					50 mg

				

				
					-

				

				
					2

				

				
					1.200 mg

				

				
					50 mg

				

				
					-

				

				
					3

				

				
					1.200 mg

				

				
					50 mg

				

				
					-

				

				
					4

				

				
					1.200 mg

				

				
					100 mg

				

				
					-

				

				
					5

				

				
					1.200 mg

				

				
					100 mg

				

				
					-

				

				
					6

				

				
					1.200 mg

				

				
					100 mg

				

				
					-

				

				
					7

				

				
					1.200 mg

				

				
					150 mg

				

				
					-

				

				
					8

				

				
					1.200 mg

				

				
					150 mg

				

				
					-

				

				
					9

				

				
					1.200 mg

				

				
					150 mg

				

				
					-

				

				
					10

				

				
					1.200 mg

				

				
					300 mg

				

				
					-

				

				
					11

				

				
					1.200 mg

				

				
					300 mg

				

				
					-

				

				
					12

				

				
					1.200 mg

				

				
					300 mg

				

				
					-

				

				
					13

				

				
					1.200 mg

				

				
					300 mg

				

				
					300 mg

				

				
					14

				

				
					1.200 mg

				

				
					300 mg

				

				
					300 mg

				

				
					15

				

				
					1.200 mg

				

				
					300 mg

				

				
					300 mg

				

				
					16

				

				
					1.200 mg

				

				
					300 mg

				

				
					600 mg

				

				
					17

				

				
					1.200 mg

				

				
					300 mg

				

				
					600 mg

				

				
					18

				

				
					1.200 mg

				

				
					300 mg

				

				
					600 mg
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				DISCUSSION

				This case highlights the rarely reported clinical condition of coinfection with Cryptococcus neoformans and Mycobacterium tuberculosis in a young patient with acquired immunodeficiency syndrome (AIDS), with a CD4 count of 21 cells/µL and a viral load of 6 600 copies/mL, reflecting advanced HIV infection4. It is important to emphasize that there is no therapeutic guideline or algorithm for this coinfection in the literature; therefore, clinical decisions were made by analyzing the available evidence for meningeal infection by these agents individually. 

				Globally, both cryptococcal meningitis and tuberculous meningitis represent major causes of central nervous system infection in patients with advanced HIV. However, most available epidemiological data pertain to these conditions 
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				with increased neurological morbidity and mortality. This consideration is even more relevant in the presence of cryptococcal meningitis, where early initiation of ART (especially before 2 to 4 weeks) has been associated with increased mortality; therefore, it is recommended to delay ART initiation, generally to 4 to 6 weeks after the start of antifungal treatment. In our case, initiating ART at 8 weeks aligned with a conservative strategy, prioritizing clinical stabilization and adequate control of central nervous system infections, while also considering the elevated risk of IRIS in this context. This approach allowed us to avoid complications associated with severe IRIS, although the patient subsequently developed a tuberculoma, a manifestation that can occur as part of the delayed inflammatory spectrum14.

				The coinfection reported in this case represents a clinical challenge due to the need to balance therapeutic strategies. One of the issues to address is the use of dexamethasone, a mainstay in the treatment of tuberculous meningitis but contraindicated in cryptococcal meningitis because it has not demonstrated benefit and may even increase adverse effects15,16. In patients with HIV infection, Donovan et al., in 2023, found no benefit from the use of dexamethasone as an adjunct in the treatment of tuberculous meningitis17; therefore, steroids were not a mainstay of initial treatment in our patient; however, in the context of confirmed autoimmune hemolytic anemia, dexamethasone was used for 5 days as targeted, time-limited therapy, which allowed for the management of a hematologic complication without compromising control of the central nervous system infection18.

				The patient also presented with intracranial hypertension, one of the most common and fatal complications of cryptococcal meningitis. In this context, a lumbar puncture was performed to relieve pressure, resulting in immediate clinical improvement; this strategy has been shown to significantly reduce mortality in patients with cryptococcal meningitis to 7%, compared with a mortality rate of 18% in those who do not undergo this procedure19. NTI and acute liver failure also occurred, complications described in the literature as associated with the use of amphotericin B and antifungal drugs, respectively20. In clinical series, these adverse effects often necessitate modifications or even discontinuation of treatment, negatively impacting the prognosis; in contrast, in our patient, despite the simultaneous onset of both complications, it was possible to make timely therapeutic adjustments with progressive resolution of the complications, 

			

		

		
			
				without compromising control of the infection. This outcome contrasts with reports from other cases, where toxicity limits the continuation of treatment, and highlights the importance of close monitoring and individualized management.

				A point worth emphasizing is our patient’s survival: after 1 year of treatment, he has overcome the meningeal coinfection, whereas in patients with this condition reported in a case series from Uganda, the median survival is 18 weeks after diagnosis (Table 1).

				LIMITATIONS

				In Ecuador, we do not have access to liposomal amphotericin B or flucytosine 5’, the use of which is supported by guidelines for the management of meningeal cryptococcosis2. 

				CONCLUSION

				This case demonstrates that meningeal coinfection with Cryptococcus neoformans and Mycobacterium tuberculosis in patients with AIDS can have a favorable outcome when a timely diagnosis is made and individualized management is implemented. Early identification of both pathogens and therapeutic adjustments enabled control of the infection despite treatment-related toxicity, achieving a survival rate higher than that reported in the literature for this condition, which has a high mortality.

				It also highlights the need for individualized decision-making in the absence of specific guidelines, especially in resource-limited settings.
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