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01. Why are we convinced that the DRC has the

potential to bear a heavy burden of invasive fungal

infections?

 Global burden of fungal infections (numbers and risk factors)

 Current epidemiology of conditions that could expose people to

fungal infections in the DRC (HIV, TB, bronchial asthma, cancers

and chemotherapy, etc.)

02. What about cryptococcosis in DRC?

 Cryptococcosis in Retrospect

 What we already know about cryptococcosis today?

 Perspective on research, screening of at-risk patients, and 

treatment
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the potential to bear a heavy burden of 

invasive fungal infections? 
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Global burden of fungal infections (numbers and risk factors) (1)

 ± 6.5 million patients develop life-

threatening fungal infections 

annually worldwide. 

 More than half (3.75 million) of 

them unfortunately do not survive.

 These deaths are mainly due to 

the following fungal diseases: 

Denning, The Lancet ID, 2024
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 Fungal infections mainly develop in patients with specific risk factors (= immunocompromised

patients).

 Sometimes in immunocompetent patients.
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Global burden of fungal infections (numbers and risk factors) (2)
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 Significant gaps in the representation of global data on fungal infections.

 Many countries around the world lack basic data, particularly certain African countries such

as the DRC.

 Making it difficult to accurately estimate the global burden of fungal infections → difficult

to implement effective measures on a global scale.

 Case of glaring disparity in global data on aspergillosis syndromes: 

Incidence of invasive aspergillosis

In COPD

Allergic bronchopulmonary 

aspergillosis in cystic fibrosis
Fungal Allergies
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Global burden of fungal infections (numbers and risk factors) (3)
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 There is therefore a need to supplement

global data in order to improve our overall

understanding of the distribution, associated

risk factors, epidemiology of pathogens, and

characteristics of fungal infections in regions

not yet covered.
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Global burden of fungal infections (numbers and risk factors) (4)

 Which is what Gatti has been doing for many 

years around the world, in addition to his other 

missions.



Current epidemiology of conditions that could expose people to fungal 

infections in the DRC (1) 

HIV infection
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2024 UNAIDS statistics for the DRC
 610,000 HIV patients

 77% (470,000 HIV patients) of them are aware of 

their status 

 ≈ one-third (29%) of HIV patients don’t have access 

to antiretroviral treatment

 ≈30-60% of all these patients would have advanced 

HIV infection → highly exposed to opportunistic 

infections, fungal infections +++

UNAIDS info, DRC. 2024



Cancer 

Organ transplantation

- Not yet operational in the DRC, awaiting 

approval of the relevant law by the National 

Assembly
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Current epidemiology of conditions that could expose people to fungal 

infections in the DRC (2) 



Tuberculosis (TB) 

 The DRC is among the 30 

countries that bear 87% of the 

global TB burden

 According to WHO estimates, 270, 

000 people fell ill with TB in 2018

 Incidence : 316/100.000 habitants  
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Current epidemiology of conditions that could expose people to fungal 

infections in the DRC (3) 

Floyd K et al. Int J Tuberc Lung Dis. 2018
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Current epidemiology of conditions that could expose people to fungal 

infections in the DRC (4) 



Chronic obstructive pulmonary 

disease (COPD)
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Current epidemiology of conditions that could expose people to fungal 

infections in the DRC (5) 



Intensive care unit 

- 320 patients hospitalized in 2 years 

(2016-2017)

- Overall survival rate of 18% on the 

28th day of hospitalization 
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Current epidemiology of conditions that could expose people to fungal 

infections in the DRC (6) 



02. What about cryptococcosis in DRC?
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 Fungal infection due to Cryptococcus neoformans/C. 

gattii species complex

 Neuromeningeal form +++

 Epidemiology varies according to the immune status of 

patients

In HIV patients 

 Represents the majority of global 

cryptococcosis cases

 Cryptococcus neoformans +++

 112,000 deaths related to 

cryptococcal meningitis each year

 ≈ 19% of all HIV deaths

 Sub-Saharan Africa & Asia > 2/3

In non-HIV patients

 Developed countries +++

 Cryptococcus gattii +++

 USA: 44-45% of cases among 

non-HIV individuals

 In Europe: 23% in non-HIV

 In sub-Saharan Africa: 9% 

among non-HIV individuals
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What is cryptococcosis?

Radha Rajasingham, Lancet Infect Dis 2022; 22: 1748–55;

Pictures: MSF and Institu Pasteur



Predisposing factors

Common risk factors Rare primary immunodeficiencies

 HIV +++  Anti-cytokine antibodies (IFNγ, GM-CSF)

 Solid organ transplant recipient  X-linked hyper-IgM syndrome + CD40 

ligand gene mutation 

 Other immunosuppressive 
conditions:

 Innate immune disorders

o Malignant blood disorders
 … 

o Cirrhosis

o Rheumatoid arthritis

o Sarcoidosis

 Immunosuppressive drugs

 Idiopathic CD4 lymphopenia

11-12-25 16India – Ghate M, Int J Infect Dis. 2009; ECMM-ISHAM-ASM.2023

Determining the patient's immunocompetent status will therefore depend on the laboratory's

capabilities and medical guidance.
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Cryptococcosis in Belgium

 2005 - 2014: 3 to 12 isolats send to the NCR 

 Patient profile  : ???

 Incidence : 0.09 cases/100,000 inhabitants (year

?); 0.13/100,000 (2016); 0.07/100,000 (2017).

Katrien L et al, Mycoses, 2015, 

CNR Mycoses-Belgium, Sciensano, 2018-2023

Annual case trends

Patient risk factors

 Solid organ transfert: 11/37

 HIV infection: 6/37 (16.2%)

 Malignancy: 6/37

 Another pathology: 6/37

 Diabetes: 2/37



Clinical manifestations

Other manifestations:

 Skin infections

 Ocular infections

 Urinary and prostatic infections 

 Osteoarticular infections 

 Cryptococcal lymphadenitis

Cryptococcal meningitis

Subacute/chronic presentation

Symptoms/signs

 Headache (80-92%)

 Meningeal signes (50-80%)

 Nausea/vomiting (40-8%)

 Fever (36-67%)

 …
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4 possible scenarios:

 Complete elimination of the fungus by the immune

response

 Asymptomatic infection → latency with possibility of

reactivation

 Pulmonary disease

 Dissemination to other organs (brain +++).

Sabiiti and May, Fmb, 2012

Giberson TP, Ann Emerg Med 1987



Management – diagnosis

Meningeal cryptococcosis:  CSF Analysis

 Opening pressure >>> 

 Appearance: clear (rock water +++)

 Cell count: 10-100/µL (lymphocytes ou mixed)

 High protein level > 2g/L

 Low glucose level < 0,5 g/L

Normal CSF: +++

Samples

 CSF

 Blood

 Biopsy

 BAL fluid

 Urine … Ag Crypto+++ Culture on SDA-CIndia ink staining Maldi-Tof MS

PCR
 Manual diagnostics 

 Automatic system: FilmArray®, BioFire, BioMérieux

 Typing

 … 11-12-25 19
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Co-influence of cryptococcosis and HIV/AIDS in the DRC



Retrospective analysis of cryptococcosis in the DRC

• About 1,018 cryptococcosis patients rapported in DRC, including

80.8% with NMC and HIV infected in 97.6%.

• NMC mean prevalence: 9.63% (95% CI: 5.99 – 14.07).

• Main treatment: monotherapy with fluconazole.

• ≥ ½ patients (53%) under treatment died.

• Based on available data, we estimate that about 9,265 PLHIV

suffered from cryptococcosis in 2020, in DRC.

• Among them, about 4,883 would have died in the same year.

Cryptococcus neoformans (82.4%)

Cryptococcus gattii (17.6%)

C. neoformans-VNI (50.0%)

C. neoformans-VNII (6.25%)

C. neoformans-DNA probe UT-4p- pattern II (6.25%)

C. neoformans-DNA probe UT-4p- pattern V (6.25%)

C. neoformans-DNA probe UT-4p- pattern VI (6.25%)

C. gattii-VGI (25.0%)
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What we currently know about cryptococcosis in DRC? (1)

Cryptococcus species and Cn-ST identified in Kinshasa

Clinical and biological data

 66/278 CM among AHD patients (23.7%)

 One AMB resistance: P. laurentii.

 Two 5-FU resistance: P. laurentii and one C. neoformans.

 Four FCZ resistance : two C. curvatus and two C. neoformans.

 Significative association between poor therapeutic outcome and a non-ST93 sequence type of causative strains.

11-12-25 22

Cryptococcus neoformans

C. laurentii

C. curvatus



• Clinical presentation of Cn meningitis was more severe (meningeal signs +++) than 

that of Cc/Cl meningitis.

• Hypoglycorrhachia and low CD4 count were more observed in Cn group.

• High antifungals MICs is require for treatment of Cc/Cl meningitis versus Cn.

• Cryptococcus detection by routine analysis was better for Cn samples than Cc/Cl.  

Only ITS2 sequencing identified all strains of both groups. 

• After treatment with AMB, 5FC, and FLU in both groups, the outcome was similar.

Beige mucoid colonies with reddish hues of C. curvatus

on SDA-C after 48-h incubation at 30 °C
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What we currently know about cryptococcosis in DRC? (2)



Study flow: inclusion and screening of participants
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What we currently know about cryptococcosis in DRC? (3)



Boxplots of CD4 counts in AHD patients by CrAg serum test (positive ◘

versus negative ◘) 

Boxplots of HIV viral load in AHD patients by CrAg serum test 

(positive ◘versus negative ◘) 

CD4 count versus HIV viral load in serum CrAg positive – and in asymptomatic CM patients
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What we currently know about cryptococcosis in DRC? (4)



Asymptomatic CM is caused by C. neoformans isolates similar to those involved in symptomatic

patients, unusual ST can also be implicated

Phylogenetic tree based on the concatenated sequences of the seven MLST loci Minimum spanning tree based on Cryptococcus neoformans ST profile
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What we currently know about cryptococcosis in DRC? (5)



Perspectives in DRC
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 Integrate active screening of high-risk HIV patients 

into the national HIV control program in the DRC

 Conduct further research into the virulence of 

Cryptococcus strains from the DRC in order to better 

plan response measures

 Initiate research in new antifungal drugs that are more 

readily available locally, as current antifungals are 

already showing resistance

 Also study other opportunistic fungal infections that 

are little known in the DRC with a view to effectively 

ending HIV-related deaths.

Amir Shroufi, The Lancet Inf. D. 2022



11-12-25 28

In conclusion …

 The factors contributing to the development of fungal infections 

are very much present in the DRC, sometimes in significant 

proportions, exposing the country to a heavy burden. 

 In the DRC, the situation regarding cryptococcal meningitis is worrying and 

requires collective action [decision-makers – local (government) – global 

(various donors, etc.) – pharmaceutical industries, etc.] in order to address it. 
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Thank you for your attention


