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Abstract

The aim of our study is to report at first the only case of disseminated cryptococcosis caused by Cryptococcus albidus during AIDS
revealed by a skin involvement in Bouaké and then to present an exhaustive review of the literature making the inventory of the infec-

tion with Cryptococcus albidus in immunocompromised HIV subjects.

A 44-year-old HIV-positive patient consults for skin involvement suspected of skin cryptococcosis. Mycological examinations of
skin biopsy fragments and the cerebro-spinal fluid extension assessment revealed disseminated cryptococcosis due to Cryptococcus
albidus in a patient with deep cell immunosuppression with TCD4 lymphocytes at 21 cells/mm3. The patient died after 7 days of
monotherapy with fluconazole.

From 1996 to 2020 only four cases of Cryptococcus albidus infections during AIDS were published. There are 3 cases of invasive
infections including two fungemias, one meningitis and one case of localized eye infection. Our case occurred in 2019, 5 years after
the last publication. All organs can be affected with a predilection for the central nervous system and blood. The treatment is identical
to that of forms due to Cryptococcus neoformans.
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Abbreviations

AIDS: Acquired Immunodeficiency Syndrome; CD4: Cluster of Differentiation 4; CSF: Cerebrospinal Fluid; C. albidus: Cryptococcus albi-
dus; C. neoformans: Cryptococcus neoformans; HIV: Human Immunodeficiency Virus; MALDI-TOF MS: Matrix Assisted Laser Desorption

Ionization-Time of Flight Mass Spectrometry; PCR: Polymerase Chain Reaction
Introduction

The incidence of cryptococcosis due to non-neoforman cryptococci is increasing with 80% of cases involving Cryptococcus albidus and
Cryptococcus laurentii [1]. This mycosis can be encountered in the immunocompetent subject as well as in immunocompromised persons:
HIV, hematological malignancies, corticosteroids, immunosuppressive therapy, organ transplant, kidney failure. It preferentially affects

immunocompromised individuals, primarily HIV-positive patients [2].
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In this study, we present the first case of dissaminated cryptococcosis caused by C. albidus in an HIV-positive patient as well as a review
of the literature on the types of infections; biological aspects, therapeutic and evolutionary of cryptococcosis caused by C. albidus during
AIDS.

Case Report

A 44-year-old patient, Ivorian, immunocompromised by HIV 1 screened and treated since 2010 consults at the dermatology depart-
ment of the Teaching Hospital of Bouaké on 14 November 2019 for papular, itchy lesions with necrotic centre in places and scattered all

over the body evolving for 3 weeks. A skin biopsy is performed on the same day for mycological and anatomopathological examination.

Direct examination of the skin biopsy fragments is inconclusive, but culture on Sabouraud-chloramphenicol medium without cyclo-
heximide is positive at three days of culture with evidence of creamy colonies, of beige colour, grouped on the fragments giving an appear-
ance of cauliflower. Identification using gallery ID 32 C (BioMérieux®: France 5, rue des Aqueducs 69290 Craponne) highlights C. albidus

after 48 hours of incubation at 30°C.

Additional examinations are requested 5 days after the consultation for an extension assessment despite the absence of clinical signs
of systemic cryptococcosis. The lumbar puncture performed revealed a clear cerebrospinal fluid (CSF) that looked like rock water. Direct
examination with India ink of the CSF revealed fine refractive capsule yeasts. The diagnosis of disseminated cryptococcosis caused by C.
albidus is retained and antifungal treatment is undertaken urgently with fluconazole in monotherapy at high doses (1200 mg per day at
a rate of 600 mg morning and evening) orally, but on an outpatient basis at the insistence of the parents for lack of financial resources. C.
albidus is also isolated from the CSF. The antifongigram produced with ATBFUNGUS® 3 (BioMérieux®: France 5, rue des Aqueducs 69290
Craponne) reveals a strain of C. albidus sensitive to all the antifungals tested, in particular amphotericin B, 5 fluorocytosine, fluconazole,

itraconazole and voriconazole.
Pathological examination of biopsy fragments, cerebral CT scan and chest x-ray are not carried out due to lack of financial resources.

The blood count notes 5070 leukocytes/mm? with neutrophils at 3690/mm? and lymphocytes at 1150/mm?; a hemoglobin level of
7.5 g/dl; bicytopenia with 2980 red blood cells/mm? and 52,000 platelets/mm?. The rest of the results reveal a blood sugar level of 1.06
g/1; a creatinine level of 16.8 mg/]; uraemia at 0.33 g/l, transaminasemias at 62 IU/I (Alanine Amino-Transferase or ALAT) and 65 1U/]
(Aspartate Amino-Transferase or ASAT). The patient also presents a profound immunosuppression with TCD4 lymphocytes at 21 cells/

mmS3, i.e. 1.82% of all lymphocytes.

The viral load is 86,600 copies/ml. The post-treatment course is marked 2 days later by the appearance of neuromeningeal signs with
left facial paralysis, justifying his hospitalization. The patient died 7 days after the start of treatment.

Discussion

Cryptococcosis is an infection caused by a fungus of the genus Cryptococcus classically divided into two categories: Cryptococcus neo-
formans and non-neoformans species [3]. While C. neoformans is a well-known human pathogen, non-neoformans species are generally
saprophytic and rarely cause infection in humans [4]. In the present study, we report the first case of disseminated cryptococcosis caused
by C. albidus revealed by skin involvement in an HIV-positive patient. We also present an exhaustive review of the literature exposing
the various types of infection, the methods of identification of C. albidus, the treatment regimens and the course of C. albidus infection in

subjects living with HIV.
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From 1996 to 2020 only four cases of C. albidus infections during AIDS have been published (Table 1) [5-8]. These are 3 invasive infec-
tions including two fungemias [5,6], one meningitis [8] and one infection localized to the eye [7]. Our case arose in 2019, 5 years after the

last published case highlighting the rare nature of C. albidus infection in AIDS.

Country Age Type of infection Identification | CD4/mm3 Treatment Course
YP* Gender methods
Reference
France 38 Invasive: fungemia Unavailable 135 Itraconazole Deceased
1996 [5] M
Greece 47 Invasive: fungemia APIID32C 5 Amphotericin B | Deceased
1998 [6] F +
Flucytosine
USA 16 Non-invasive: scleral ulceration unavailable 42 Amphotericin B | Healed
2004 [7] F +
Itraconazole
China 2013 [8] 28 Invasive: neuromeningeal cryptococcosis unavailable 7,1 Fluconazole Deceased
M
Our case 2021 44 Invasive: disseminated cryptococcosis APIID32C 21 Fluconazole Deceased
F

Table 1: Summary of published cases of Cryptococcus albidus infection in AIDS.
YP*: Year of Publication; M: Male; F: Female; CD4: TCD4 Lymphocyte.

No infection with C. albidus, to our knowledge, has been reported in Cote d’Ivoire; the reported cases, meningeal or cutaneous, having
been presumed to be due to C. neoformans [9-11]. Skin lesions manifest in a context of disseminated infection or sometimes as a “sentinel”
and allow early treatment if correctly diagnosed [12]. This study illustrates that culture of any atypical lesion is important in the diagnosis
of this opportunistic condition. In fact, the patient presented skin signs without other signs of call for dissemination but the extension as-

sessment found neuromeningeal involvement with a direct examination and a culture of the CSF in search of positive cryptococci.

C. albidus is morphologically similar to C. neoformans but different techniques allow their differentiation: culture on Guizotia abyssinica
creatinine agar medium, assimilation of sugars, assimilation of esculin, assimilation of inositol, mass spectrophotometry (MALDI-TOF-
MS), PCR or sequencing [13]. In the present study, the identification is made using the API 32C gallery. The same is true for the study
carried out in Greece [6]. As for the studies carried out in France, the United States and China, the method of identifying the cryptococcal

species in question was not notified [5,7,8].

This opportunistic infection often occurs at the late stage of immunosuppression with CD4 counts generally below 100 cells/mm?,
where the risk of infection is multiplied by 8 [14]. This is the case in almost all of the studies reported (4 cases including ours) [5,6,8].
The 16-year-old patient is on corticosteroid therapy combined with ritonavir, which is another associated risk factor. The recommenda-
tions are clear when prescribing ritonavir: concomitant prescription of fluticasone should be avoided [15]. This is because fluticasone is
metabolized by the cytochrome P450 enzyme CYP3A4, which is itself inhibited by ritonavir. This combination leads to an accumulation
of fluticasone with the corollary of a potentiation of its effects (immunosuppressant, reduction of the effect of anti-infectives, etc.). The
combination of fluticasone and ritonavir could justify this opportunistic infection since corticosteroids suppress cell-mediated immunity

and may increase the likelihood of developing opportunistic infections in HIV-positive patients [16].
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Based on imidazole [5,8] and the 2 others of a bitherapy combining amphotericin B with flucytosine for one [6] and with itraconazole
for the other [7].

For disseminated infection in the immunocompromised, the recommended treatment strategy is the combination of intravenous am-
photericin B followed or not by flucytosine [12]. Molloy and colleagues during their work suggest that in the event of the unavailability
of amphotericin B or in the event of a contraindication, in countries with limited resources, the oral fluconazole-flucytosine combination
constitutes a lasting alternative [ 17]. In our case, the unavailability of amphotericin B and flucytosine in Bouaké, their high cost, constitute

limits in the treatment.

Regarding the therapeutic aspect, 3 patients including ours received monotherapy. The patient died despite the antifungal treatment.
In our review, the outcome was fatal for three patients and favorable for one. In total, the lethality was high, i.e. 80% of deaths represented
only by invasive infections. According to Dromer, the existence of extra-meningeal localizations, dissemination, signs of intracranial hy-
pertension (papillary edema, neurological deficit, disorder of consciousness, hypertension of the CSF) are elements of a poor prognosis
whatever the HIV status [18]. The inappropriate treatment regimens and the presence of the aforementioned elements could justify the

high number of deaths in this series of cases.
Conclusion

C. albidus infection in AIDS is rare. The data can be superimposed on those for C. neoformans infection. All organs can be affected with
a predilection for the central nervous system and the blood. Treatment of C. albidus infection is not codified, it is based on the treatment
regimen for forms caused by C. neoformans. The clinical picture is varied mainly represented by the invasive forms whose prognosis is
appalling.

Conflict of Interest

There are none.

Bibliography
1. Arendrup MC. “Update on antifungal resistance in Aspergillus and Candida”. Clinical Microbiology and Infection 20.6 (2014): 42-48.

2. Wangs$S, et al. “Conjugated linoleic acid regulates lipid metabolism through the expression of selected hepatic genes in laying hens”.
The Journal of Poultry Science 98.10 (2019): 4632-4639.

3. ChaabaneF, et al. “Review on Antifungal Resistance Mechanisms in the Emerging Pathogen Candida auris”. Frontiers in Microbiology
10 (2019): 2788.

4. De Cassia Orlandi Sardi J., et al. “Candida auris: Epidemiology, risk factors, virulence, resistance, and therapeutic options”. Microbial
Pathogenesis 125 (2018): 116-121.

5. Ful, etal “Different efficacies of common disinfection methods against Candida auris and other Candida species”. Journal of Infec-
tion and Public Health 13.5 (2020): 730-736.

6. Ninan MM, et al. “Candida auris: Clinical profile, diagnostic challenge and susceptibility pattern: Experience from a tertiary-care
centre in South India”. Journal of Global Antimicrobial Resistance 21 (2020): 181-185.

7. Pacilli M,, et al. “Regional Emergence of Candida auris in Chicago and Lessons Learned From Intensive Follow-up at 1 Ventilator-
Capable Skilled Nursing Facility”. Clinical Infectious Diseases (2020): ciaa435.

Citation: Kouakou Affoué Sandrine Josette, et al. “Disseminated Cryptococcosis Caused by Cryptococcus albidus during HIV-AIDS and
Literature Review”. EC Microbiology 18.4 (2022): 66-71.


https://pubmed.ncbi.nlm.nih.gov/24372701/
https://www.sciencedirect.com/science/article/pii/S0032579119479832
https://www.sciencedirect.com/science/article/pii/S0032579119479832
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6896226/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6896226/
https://pubmed.ncbi.nlm.nih.gov/30205192/
https://pubmed.ncbi.nlm.nih.gov/30205192/
https://www.sciencedirect.com/science/article/pii/S1876034120300095
https://www.sciencedirect.com/science/article/pii/S1876034120300095
https://pubmed.ncbi.nlm.nih.gov/31655136/
https://pubmed.ncbi.nlm.nih.gov/31655136/
https://pubmed.ncbi.nlm.nih.gov/32291441/
https://pubmed.ncbi.nlm.nih.gov/32291441/

Disseminated Cryptococcosis Caused by Cryptococcus albidus during HIV-AIDS and Literature Review

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

70

Iguchi S, et al. “Candida auris: A pathogen difficult to identify, treat, and eradicate and its characteristics in Japanese strains”. The
Journal of Infection and Chemotherapy 25.10 (2019): 743-749.

Lockhart SR, et al. “Simultaneous Emergence of Multidrug-Resistant Candida auris on 3 Continents Confirmed by Whole-Genome
Sequencing and Epidemiological Analyses”. Clinid 64.2 (2017): 134-140.

CDC. SRX1939476: Simultaneous Emergence of Multidrug-Resistant Candida auris on 3 Continents Confirmed by Whole-Genome
Sequencing and Epidemiological Analyses (2016).

Lockhart SR. “Candida auris and multidrug resistance: Defining the new normal”. Fungal Genetics and Biology 131 (2019): 103243.

Brindhadevi K, et al. “Biofilm and Quorum sensing mediated pathogenicity in Pseudomonas aeruginosa”. Process Biochemistry 96
(2020): 49-57.

Karami P, et al. “The correlation between biofilm formation capability and antibiotic resistance pattern in Pseudomonas aeruginosa”.
Gene Reports 18 (2020): 100561.

Kean R, et al. “The comparative efficacy of antiseptics against Candida auris biofilms”. International Journal of Antimicrobial Agents
52.5(2018): 673-677.

Percival SL., et al. “Biofilms in infection prevention and control: a healthcare handbook (2014): 367.

Short B,, et al. “Candida auris exhibits resilient biofilm characteristics in vitro: implications for environmental persistence”. The Jour-
nal of Hospital Infection 103.1 (2019): 92-96.

Gao Q. et al. “Environmental antibiotics drives the genetic functions of resistome dynamics”. Environment International 135 (2020):
105398.

Sexton DJ., et al. “Evaluation of nine surface disinfectants against Candida auris using a quantitative disk carrier method: EPA SOP-
MB-35". Infection Control and Hospital Epidemiology (2020): 1-3.

Boyce JM. “A review of wipes used to disinfect hard surfaces in health care facilities”. American Journal of Infection Control (2020):
S0196655320305630.

Kean R, et al. “Surface disinfection challenges for Candida auris: an in-vitro study”. The Journal of Hospital Infection 98.4 (2018):
433-436.

Ledwoch K and Maillard J-Y. “Candida auris Dry Surface Biofilm (DSB) for Disinfectant Efficacy Testing”. Materials 12.1 (2018).

Nathwani D, et al. “Early Clinical Response as a Predictor of Late Treatment Success in Patients With Acute Bacterial Skin and Skin
Structure Infections: Retrospective Analysis of 2 Randomized Controlled Trials”. CLINID 64.2 (2017): 214-217.

US Environmental Protection Agency. Plant Oll Salts EPA-738-F-92-013. Plant Oil Salts Re-Registration (1992).
Changaris DG. “Method and composition for long-acting bacterial suppression on skin. United States patent US9549550 (2017).

Changaris DG and Sullivan KI. “Methods and composition for suppression of deep-seated fungal growth on skin”. United States patent
US10052300 (2018).

Changaris DG and Sullivan KI. “Methods and composition for suppression of pathogenic bacterial growth, fungal growth, or microbial
growth in or on skin”. United States patent US10350187 (2019).

Citation: Kouakou Affoué Sandrine Josette, et al. “Disseminated Cryptococcosis Caused by Cryptococcus albidus during HIV-AIDS and
Literature Review”. EC Microbiology 18.4 (2022): 66-71.


https://pubmed.ncbi.nlm.nih.gov/31257156/
https://pubmed.ncbi.nlm.nih.gov/31257156/
https://academic.oup.com/cid/article/64/2/134/2706620
https://academic.oup.com/cid/article/64/2/134/2706620
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5215215/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5215215/
https://pubmed.ncbi.nlm.nih.gov/31228646/
https://www.sciencedirect.com/science/article/abs/pii/S1359511319313807
https://www.sciencedirect.com/science/article/abs/pii/S1359511319313807
https://www.sciencedirect.com/science/article/pii/S2452014419302031
https://www.sciencedirect.com/science/article/pii/S2452014419302031
https://pubmed.ncbi.nlm.nih.gov/29775686/
https://pubmed.ncbi.nlm.nih.gov/29775686/
https://www.elsevier.com/books/biofilms-in-infection-prevention-and-control/percival/978-0-12-397043-5
https://pubmed.ncbi.nlm.nih.gov/31226270/
https://pubmed.ncbi.nlm.nih.gov/31226270/
https://www.sciencedirect.com/science/article/pii/S0160412019303095
https://www.sciencedirect.com/science/article/pii/S0160412019303095
https://pubmed.ncbi.nlm.nih.gov/32600492/
https://pubmed.ncbi.nlm.nih.gov/32600492/
https://pubmed.ncbi.nlm.nih.gov/32569612/
https://pubmed.ncbi.nlm.nih.gov/32569612/
https://pubmed.ncbi.nlm.nih.gov/29203448/
https://pubmed.ncbi.nlm.nih.gov/29203448/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6337396/
https://pubmed.ncbi.nlm.nih.gov/28003218/
https://pubmed.ncbi.nlm.nih.gov/28003218/
https://patents.justia.com/patent/9549550

Disseminated Cryptococcosis Caused by Cryptococcus albidus during HIV-AIDS and Literature Review

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

71

Reygaert WC. “An overview of the antimicrobial resistance mechanisms of bacteria”. AIMS Microbiology 4.3 (2018): 482-501.

Pariza MW, et al. “Effects of temperature and time on mutagen formation in pan-fried hamburger”. Cancer Letters 7.2-3 (1979): 63-
69.

Baumgard LH., et al. “Trans-10, cis-12 Conjugated Linoleic Acid Decreases Lipogenic Rates and Expression of Genes Involved in Milk
Lipid Synthesis in Dairy Cows”. Journal of Dairy Science 85.9 (2002): 2155-2163.

Namazi N,, et al. “The effects of supplementation with conjugated linoleic acid on anthropometric indices and body composition in
overweight and obese subjects: A systematic review and meta-analysis”. Critical Reviews in Food Science and Nutrition 59.17 (2019):
2720-2733.

Bee G. “Dietary Conjugated Linoleic Acid Consumption during Pregnancy and Lactation Influences Growth and Tissue Composition
in Weaned Pigs”. Journal of Nutrition 130.12 (2000): 2981-2989.

Ivanovic J., et al. “Effect of Conjugated Linoleic Acids in Pig Nutrition on Quality of Meat”. Procedia Food Science 5 (2015): 105-108.
Koba K and Yanagita T. “Health benefits of conjugated linoleic acid (CLA)". Obesity Research and Clinical Practice 8.6 (2014): e525-532.

Arab A, et al. “The effects of conjugated linoleic acids on breast cancer: A systematic review”. The Journal of Advanced Biomedical
Research 5.1 (2016): 115.

US Environmental Protection Agency. EPA MLB SOP MB-35-00: OECD Quantitative Method for Evaluating the Efficacy of Liquid Anti-

microbials against Candida auris on Hard, Non-Porous Surfaces. Antimicrobials against Candida auris: MB-35-00 (2017).

Garcia-Bustos V., et al. “Clinical predictive model of candidaemia by Candida auris in previously colonized critically ill patients”. Clini-
cal Microbiology and Infection (2020).

CNISP C. auris Interest Group, Garcia-Jeldes HF, et al. “Prevalence of Candida auris in Canadian acute care hospitals among at-risk
patients, 2018". Antimicrobial Resistance and Infection Control 9.1 (2020): 82.

CDC.gov Candida auris (2016).

Piper ]JD and Piper PW. “Benzoate and Sorbate Salts: A Systematic Review of the Potential Hazards of These Invaluable Preservatives
and the Expanding Spectrum of Clinical Uses for Sodium Benzoate: Hazards and clinical uses of benzoate”. Comprehensive Reviews in
Food Science and Food Safety 16.5 (2017): 868-880.

Qazi S, et al. “N-acylhomoserine lactones antagonize virulence gene expression and quorum sensing in Staphylococcus aureus”. Infec-
tion and Immunity 74.2 (2006): 910-919.

McAlester G., et al. “Signal-mediated interactions between Pseudomonas aeruginosa and Candida albicans”. Journal of Medical Micro-
biology 57.5 (2008): 563-569.

Changaris D. “Gluten, Soy, Nut, Dairy, Sesame, Cruelty Free, Vegan Skin Care”. Ceela Naturals (2020).

Tang K and Zhang XH. “Quorum Quenching Agents: Resources for Antivirulence Therapy”. Marine Drugs 12 (2014): 3245-3282.

Volume 18 Issue 4 April 2022
All rights reserved by Kouakou Affoué Sandrine Josette., et al.

Citation: Kouakou Affoué Sandrine Josette, et al. “Disseminated Cryptococcosis Caused by Cryptococcus albidus during HIV-AIDS and
Literature Review”. EC Microbiology 18.4 (2022): 66-71.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6604941/
https://www.sciencedirect.com/science/article/abs/pii/S030438357980097X
https://www.sciencedirect.com/science/article/abs/pii/S030438357980097X
https://www.journalofdairyscience.org/article/S0022-0302(02)74294-X/pdf
https://www.journalofdairyscience.org/article/S0022-0302(02)74294-X/pdf
https://pubmed.ncbi.nlm.nih.gov/29672124/
https://pubmed.ncbi.nlm.nih.gov/29672124/
https://pubmed.ncbi.nlm.nih.gov/29672124/
https://pubmed.ncbi.nlm.nih.gov/11110857/
https://pubmed.ncbi.nlm.nih.gov/11110857/
https://www.sciencedirect.com/science/article/pii/S2211601X15001194
https://pubmed.ncbi.nlm.nih.gov/25434907/
https://pubmed.ncbi.nlm.nih.gov/27512684/
https://pubmed.ncbi.nlm.nih.gov/27512684/
https://pubmed.ncbi.nlm.nih.gov/32061792/
https://pubmed.ncbi.nlm.nih.gov/32061792/
https://stacks.cdc.gov/view/cdc/92620
https://stacks.cdc.gov/view/cdc/92620
https://www.semanticscholar.org/paper/Benzoate-and-Sorbate-Salts%3A-A-Systematic-Review-of-Piper-Piper/7e080d6059a6925cf42f33b147672f2a3d3186f2
https://www.semanticscholar.org/paper/Benzoate-and-Sorbate-Salts%3A-A-Systematic-Review-of-Piper-Piper/7e080d6059a6925cf42f33b147672f2a3d3186f2
https://www.semanticscholar.org/paper/Benzoate-and-Sorbate-Salts%3A-A-Systematic-Review-of-Piper-Piper/7e080d6059a6925cf42f33b147672f2a3d3186f2
https://pubmed.ncbi.nlm.nih.gov/16428734/
https://pubmed.ncbi.nlm.nih.gov/16428734/
https://pubmed.ncbi.nlm.nih.gov/18436588/
https://pubmed.ncbi.nlm.nih.gov/18436588/
https://pubmed.ncbi.nlm.nih.gov/24886865/

