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Cryptococcosis is commonly known as a central nervous system infection due to Cryptococcus
neoformans. It is one of the most frequent infections in AIDS patients. Disseminated
cryptococcosis appears in almost one third of these patients. In this review, we will discuss the
clinical presentation of cryptococcal infections among HIV patients and various methods of
diagnosis, such as India ink, latex agglutination test and culture.
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1. Introduction

stereotypes. Capsular types A to D represent the variants of C.
neoformans, namely, Cryptococcus neoformans var. grubii (A);

Cryptococcosis is known as a central nervous system infection

Cryptococcus neoformans var. gattii (B and C); Cryptococcus

which is caused by Cryptococcus neoformans (C. neoformans).

neoformans var. neoformans (D) and C. neoformans AD hybrids[3].

The contamination is made by inhaling the fungi, then it produces

Currently, Cryptococcus gattii has become classified as a different

the first lesion in the lung tissue. This phase is non symptomatic.

species, as the indicated analysis has revealed it to be genetically

In debilitated people, the infection disseminates and affects the

distinct from C[4].

meninges. The AIDS patients are the most affected group, and the

Cryptococcus neoformans var. neoformans is observed throughout

dissemination of fungus occurs in almost one third of this group of

the world and seems to be linked to pigeons or other bird droppings,

people[1].

or just ground infected with these droppings. It generally attacks the

The unique spice proving to be pathogenic is represented by C.

immuno-compromised host[5]. Cryptococcus neoformans var. gattii

neoformans. It looks like an encapsulated yeast, having a round or

is endemic in certain regions, especially tropical and subtropical

oval form reproduced just by budding[2].

areas such as Southern California and Australia. This variety is

Depending on the capsular polysaccharide and

related to Eucalyptus camaldulensis[6]. It basically affects people

glucuronoxylomannan, we can classify the yeast into four

without immunosupression and is uncommon in patients with HIV
infections[5].
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Since Cryptococcus reaches the lungs by means of inhalation, the
immune system could eliminate it without any medical intervention.
The infection may remain located in the lungs. Otherwise, it may
be transmitted by blood and extended in all parts of the body.
Concerning healthy people having normal functioning immune
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systems, the disease is often self-controlled, and the person affected

persist for too long, even if the organism is free from CSF. Rare

does not show any symptoms. In case the body does not heal itself,

false positive reaction is also observed, especially in the existence

the fungus starts to grow in the lungs and may expand to some

of rheumatoid factor as well as infections with Trichosporon spp.

different parts of the body, especially the brain and also the central

Pronase treatment is needed when serum is tested as opposed to

nervous system, leading to cryptococcal meningitis[7]. Cryptococcal

CSF.

meningitis in the AIDS patients caused by C. neoformans is

A positive fungal culture seems to be the gold standard regarding

considered as an opportunistic infection having a high level of

the diagnosis of cryptococcal infection, while CSF samples reveal

mortality, even in developed countries[8].

fungal growth in the majority of the cases.

Concerning seropositive HIV patients, almost all occurrences of

Cryptococcus grows on almost all the mycological media at 25 °C

cryptococcal meningitis probably indicate the reactivation of a latent

and 35 °C. The identification is established by colony morphology

infection that could have been obtained several years before. HIV-

after 48–72 h of cultivation on fungal media such as Sabouraud’s

associated cryptococcal meningitis generally presents like a subacute

at 25 °C and brain-heart infusion agar at 35 °C by isolation of

meningoencephalitis in subjects with profound immunosuppression

yeast colonies with a white mucoid aspect and by microscopy

(CD4 cell counts < 100 cells/μL)[9].

morphology, showing spherical to oval encapsulated yeast cells,

C. neoformans may be localized apart from the meninges. The
determined pulmonary disease was well illustrated[10]. It is generally

budding on a narrow base ranging from 2 to 20 μm in diameter but
generally measuring 4–10 μm in diameter[19,20].

presented as a solitary nodule in the lack of other symptoms.

The C. neoformans is additionally detected by urease production.

Cryptococcal pneumonia also has been reported[11,12]. Cutaneous

This particular test is a rapid method to make evidence for

involvement is frequent, which indicates disseminated diseases. The

urease activity by urea hydrolysis and production of ammonia.

most common skin involvement is comparable to that of molluscum

This useful screening test for the presumptive diagnosis of C.

contagiosum[13-15].

neoformans is simple and unchanged by pH value and needs 15
min to be executed. No false negatives have been recognized by this
method[21].

2. Diagnosis

In recent times, the produced point-of-care cryptococcal antigen
The diagnosis of cryptococcal meningitis is made after lumbar

tests (CrAg) have been used to check cryptococcosis in HIV-positive

puncture that usually reveals the increased opening pressure,

persons. Such a tool identifies the same cryptococcal polysaccharide

significant protein level, augmented white cell count, and no

capsule glucuronoxylomannan like the latex agglutination test[22].

more than one-third have hypoglycorrhachia. Approximately

The innovative CrAg lateral flow assay was cleared by US Food

20% have more than 20 white blood cells per cubic millimeter for

and Drug Administration to be used in serum or CSF specimens

cerebrospinal fluid (CSF)[16].

with the consideration of its close correlation (> 99%) with the

The diagnosis of cryptococcal meningitis may be confirmed by

latex agglutination and enzyme immunoassay[23,24]. This semi-

India ink stain in > 50% HIV-negative patients having cryptococcal

quantitative test seems to offer many advantages over the other

meningitis and in > 90% of patients having

Prior to every

serologic methods. In addition to its high sensitivity and specificity

wet mount preparation, the India ink needs to be well shaken.

in serum (> 98%) and urine (sensitivity of 85%), it is a quick test

Excessive stain can make the background very dark, and the stain

(approximately 15 min) with low cost and a minimal requirement

must be regularly verified for quality control and contamination

for laboratory infrastructure, stability at room temperature and

simply by checking the stain under a microscope[17]. Centrifuging

wider capture of Cryptococcus gattii polysaccharides[25,26].

AIDS[17].

the CSF at 500 r/min for at least 10 min and making India ink stain
on the pellet may increase the sensitivity of the test. India ink stain

3. Conclusion

of the CSF is positive, revealing encapsulated yeasts[17].
The cryptococcosis diagnosis is mainly done by the latex

Cryptococcal infection is a major cause for morbidity and

agglutination test for capsular polysaccharide antigen. The detection

mortality in seriously immuno-compromised population, especially

of antigen could be done in CSF or serum, and when it is found

in people with AIDS -associated cryptococcal meningitis. The

in CSF, the antigen is around 90% sensitive and specific for the

diagnosis can be made by different methods, but the gold standard

diagnosis of cryptococcal meningitis[18].

to acquire diagnosis is a positive culture of CSF, especially with

The cryptococcal antigen titer is generally reduced after treatment.

other tests such as CSF India ink. The new developed test CrAg

However, it may stay at reduced titers for an extended time, even

lateral flow assay seems to be an attractive point-of-care testing

after a powerful therapy[17]. Antigen testing needs to be treated in

in both available resources and a limited setting because of its

parallel with culture when low levels of antigen titre continue to

excellent performances and low cost.

Zineb Tlamcani/Asian Pac J Trop Dis 2016; 6(6): 489-491

Acknowledgments

491

J Curr Microbiol Appl Sci 2015; 4(3): 593-7.
[14] Wang J, Bartelt L, Yu D, Joshi A, Weinbaum B, Pierson T, et al. Primary

This study was supported by Sidi Mohamed Ben Abdellah
University and University Hospital Center Hassan II of Fes.

cutaneous cryptococcosis treated with debridement and fluconazole
monotherapy in an immunosuppressed patient: a case report and review
of the literature. Case Rep Infect Dis 2015; 2015: 131356.

Conflict of interest statement

[15] Durden FM, Elewski B. Cutaneous involvement with Cryptococcus
neoformans in AIDS. J Am Acad Dermatol 1994; 30(5 Pt 2): 844-8.

We declare that we have no conflict of interest.

[16] Darras-Joly C, Chevret S, Wolff M, Matheron S, Longuet P, Casalino
E, et al. Cryptococcus neoformans infection in France: epidemiolgic

References

features of and early prognostic parameters for 76 patients who were
infected with human immunodeficiency virus. Clin Infect Dis 1996;

[1] C olombo AC, Rodrigues ML. Fungal colonization of the brain:
anatomopathological aspects of neurological cryptococcosis. An Acad
Bras Cienc 2015; 87(2 Suppl): 1293-309.
[2] L ee SC, Phadke S, Sun S, Heitman J. Pseudohyphal growth of
Cryptococcus neoformans is a reversible dimorphic transition in
response to ammonium that requires Amt1 and Amt2 ammonium
permeases. Eukaryot Cell 2012; 11(11): 1391-8.
[3] Boekhout T, Theelen B, Diaz M, Fell JW, Hop WC, Abeln EC, et al.
Hybrid genotypes in the pathogenic yeast Cryptococcus neoformans.
Microbiology 2001; 147(Pt 4): 891-907.

23(2): 369-76.
[17] N
 agarathna S, Veenakumari HB, Chandramuki A. Laboratory diagnosis
of meningitis. In: Wireko-Brobby G, editor. Meningitis. Rijeka: In Tech;
2012.
[18] P
 erfect JR, Bicanic T. Cryptococcosis diagnosis and treatment: what do
we know now. Fungal Genet Biol 2015; 78: 49-54.
[19] G
 azzoni AF, Oliveira Fde M, Salles EF, Mayayo E, Guarro J, Capilla J,
et al. Unusual morphologies of Cryptococcus spp. in tissue specimens:
report of 10 cases. Rev Inst Med Trop Sao Paulo 2010; 52(3): 145-9.
[20] Adam P, Sobek O, Dolezil D, Lodin Z, Kasík J, Hajduková L, et al.

[4] Hagen F, Khayhan K, Theelen B, Kolecka A, Polacheck I, Sionov

Cryptococcal meningitis--a follow-up study of a serious clinical entity:

E, et al. Recognition of seven species in the Cryptococcus gattii/

quick cytological and microbiological diagnostics using a special

Cryptococcus neoformans species complex. Fungal Genet Biol 2015;

staining procedure in cerebrospinal fluid specimens. Folia Microbiol

78: 16-48.

(Praha) 2009; 54(6): 567-8.

[5] N weze EI, Kechia FA, Dibua UE, Eze C, Onoja US. Isolation of

[21] Denning DW, Stevens DA, Hamilton JR. Comparison of Guizotia

Cryptococcus neoformans from environmental samples collected in

abyssinica seed extract (birdseed) agar with conventional media for

Southeastern Nigeria. Rev Inst Med Trop Sao Paulo 2015; 57(4): 295-8.

selective identification of Cryptococcus neoformans in patients with

[6] Elhariri M, Hamza D, Elhelw R, Refai M. Eucalyptus tree: a potential

acquired immunodeficiency syndrome. J Clin Microbiol 1990; 28(11):

source of Cryptococcus neoformans in Egyptian environment. Int J
Microbiol 2016; 2016: 4080725.
[7] Haidar G, Singh N. Cryptococcus: shedding new light on an inveterate
yeast. J Fungi 2015; 1(2): 115-29.

2565-7.
[22] Wang H, Yuan X, Zhang L. Latex agglutination: diagnose the early
Cryptococcus neoformans test of capsular polysaccharide antigen. Pak J
Pharm Sci 2015; 28(1 Suppl): 307-11.

[8] Robinson PA, Bauer M, Leal MA, Evans SG, Holtom PD, Diamond

[23] Vidal JE, Boulware DR. Lateral flow assay for cryptococcal antigen:

DA, et al. Early mycology treatment failure in AIDS-associated

an important advance to improve the continuum of hiv care and reduce

cryptococcal meningitis. Clin Infect Dis 1999; 28: 82-92.

cryptococcal meningitis-related mortality. Rev Inst Med Trop Sao Paulo

[9] A rora D, Dang R, Kumar R. Rising prevalence of opportunistic
infections. Int J Pharm Pharm Sci 2012; 4(2): 1-2.

2015; 57(Suppl 19): 38-45.
[24] B aughman RP, Rhodes JC, Dohn MN, Henderson H, Frame PT.

[10] Yamakawa H, Yoshida M, Yabe M, Baba E, Okuda K, Fujimoto S, et

Detection of cryptococcal antigen in bronchoalveolar lavage fluid: a

al. Correlation between clinical characteristics and chest computed

prospective study of diagnostic utility. Am Rev Respir Dis 1992; 145(5):

tomography findings of pulmonary cryptococcosis. Pulm Med 2015;
2015: 703407.
[11] Aberg JA, Mundy LM, Powderly WG. Pulmonary cryptococcosis in
patients without HIV infection. Chest 1999; 115(3): 734-40.
[12] Kerkering TM, Duma RJ, Dhadomy S. The evolution of pulmonary
cryptococcosis: clinical implications from a study of 41 patients with
and without compromising host factors. Ann Intern Med 1981; 94(5):
611-6.
[13] Kamble R. Cutaneous cryptococcosis in an immunocompetent host. Int

1226-9.
[25] M
 agambo KA, Kalluvya SE, Kapoor SW, Seni J, Chofle AA, Fitzgerald
DW, et al. Utility of urine and serum lateral flow assays to determine the
prevalence and predictors of cryptococcal antigenemia in HIV-positive
outpatients beginning antiretroviral therapy in Mwanza, Tanzania. J Int
AIDS Soc 2014; 17: 19040.
[26] Dhana A. Diagnosis of cryptococcosis and prevention of cryptococcal
meningitis using a novel point-of-care lateral flow assay. Case Rep Med
2013; 2013: 640216.

