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ABSTRACT

Systemic mycoses, such as cryptococcosis, mainly affect the lungs and central nervous system; however,
involvement of other organs, such as the adrenal glands, is rare. This has been described in some cases of
primary adrenal insufficiency (PAI) of fungal origin, which are associated with high mortality. We pre-
sent the case of a 65-year-old immunocompetent man who presented clinical manifestations of adrenal
insufficiency. Biochemical tests confirmed PAI, and abdominal tomography revealed hyperplasia of both
adrenal glands, predominantly on the left side. Left adrenalectomy was performed, and pathological exami-
nation identified granulomas and fungal structures compatible with Cryptococcus spp. The patient received
hormone replacement therapy and antifungal treatment, with favorable outcome. Cryptococcal adrenalitis
should be considered in the differential diagnosis of PAI, particularly in the presence of relevant epidemio-
logical history, and timely treatment is key to improving prognosis.
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INTRODUCTION

Adrenal insufficiency is a clinical disorder characterized by the inability of the adrenal glands to
produce adequate amounts of steroid hormones, primarily cortisol and aldosterone. It is classified
as primary, secondary; or tertiary adrenal insufficiency, depending on the origin of the dysfunc-
tion. Primary adrenal insufficiency (PAI) is caused by the destruction of the adrenal glands .

The etiologies of primary adrenal insufficiency (PAI) include autoimmune, infectious, neo-
plastic, and infiltrative causes. Infections are a significant cause of PAI, especially in endemic
regions and in immunocompromised patients (V. Historically, tuberculosis has been the leading
infectious cause of PAI @; however, in the modern era, the prevalence of other infections, such
as cryptococcal adrenalitis, has increased due to the expansion of the HIV/AIDS pandemic and
other immunosuppression states .

Cryptococcus spp. is an encapsulated fungus that causes cryptococcosis, a systemic infection
that predominantly affects individuals with severe immunodeficiency. The infection is acquired
through inhalation of spores from the environment, allowing hematogenous dissemination to

various organs, including the central nervous system and adrenal glands ™. It mainly affects im-
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munocompromised individuals, although it can also occur
in immunocompetent hosts ©.

The clinical manifestations of cryptococcal adrenalitis
can be difficult to distinguish from other causes of adrenal
insufficiency. Common symptoms include fatigue, anorexia,
weight loss, hypotension, skin hyperpigmentation, hypo-
glycemia, hyponatremia, and hypercalcemia ©. However,
in cryptococcal adrenalitis, these symptoms may be accom-
panied by neurological or respiratory manifestations due to
systemic dissemination of the infection, further complica-
ting diagnosis .

The diagnosis of cryptococcal adrenalitis requires a high
index of clinical suspicion. Imaging studies, such as compu-
ted tomography (CT) or magnetic resonance imaging (MRI)
of the adrenal glands, may reveal bilateral adrenal enlarge-
ment 7). Diagnostic confirmation is usually obtained throu-
gh fungal cultures, cryptococcal antigen testing in serum or
cerebrospinal fluid ), and, in some cases, adrenal biopsy ©.

The treatment of choice for systemic cryptococcosis with
adrenal involvement includes antifungal therapy with agents
such as liposomal amphotericin B and flucytosine ®, the la-
tter not available in Peru, along with hormone replacement
therapy (glucocorticoids and mineralocorticoids). In coun-
tries such as ours, there are recommendations for use and
successful experience with treatment based on amphotericin
B deoxycholate and fluconazole ©'°.

Early treatment is essential to prevent adrenal crisis. Res-
ponse to treatment depends on the severity of the infection
and the patient’s immune status, therefore, close monitoring
is essential V. This report aimed to describe the case of an
elderly immunocompetent male patient who developed pri-

mary adrenal insufficiency caused by Cryptococcus spp.

CASE REPORT

We present the case of a 65-year-old Peruvian patient, a ve-
terinarian with more than 25 years of experience in lives-
tock management. He was born in the city of Huamanga,
Ayacucho, Peru, but has lived in Lima, Peru, for more than
25 years. He was diagnosed with type 2 diabetes mellitus
(DM2) 11 years ago and treated with metformin 850 mg. His
medical history also includes an ischemic stroke 4 years ago,
with no sequelae.

In December 2023, he was admitted to the Edgardo Re-
bagliati Martins National Hospital, a national referral hos-
pital, with the following vital signs: blood pressure of 80/60
mm Hg, heart rate of 97 beats per minute, afebrile, and no
meningeal signs. He was disoriented and drowsy, with hyper-
pigmentation of the skin and mucous membranes (Figure 1),
and no palpable abdominal masses. Biochemical analyses re-
vealed serum sodium of 113 mmol/L and serum potassium
of 5.2 mmol/L. Suspecting an adrenal crisis, serum cortisol
was measured and hydration started along with hydrocorti-
sone 100 mg IV every 8 hours. PAI and controlled diabetes
were diagnosed with the following results: Basal cortisol: 5.77
ug/dL (R.V: 3.7-19.4); plasma ACTH: 197 pg/mL (R.V: 0-46);
DHEA-S: 18.20 ug/dL (R.V.: 33.6-78.9); plasma aldosterone:
<10 pg/mL (R.V: 10-160); TSH: 1.12 uUI/mL (R.V: 0.4-4);
Free T4: 1.6 ng/dL (R.V: 0.8-1.9); Antithyroid antibodies: (-);
HbA1C: 6.1%; and therapy started with prednisone 7.5 mg/
day and fludrocortisone 0.1 mg/day, achieving hemodynamic
and biochemical improvement.

As part of the etiological study, sputum and gastric lavage
tests were performed for acid-alcohol resistant bacilli, pancul-

tures, and tuberculin tests, all with negative results; a crypto-

Figure 1. Hyperpigmentation in the flexures of the palm and gingival mucosa.
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latex test on serum was positive. TORCH serology (toxoplas-
mosis, rubella, cytomegalovirus, and herpes simplex virus), as
well as serology for hepatitis B and C, HTLV 1-2, and HIV,
were negative. Antinuclear antibodies, anti-thyroid peroxida-
se, and antithyroglobulin were also negative. The chest X-ray
was normal, and computed tomography (CT) of the adrenal
glands showed bilateral enlargement, with a thickness of 11
mm in the right adrenal gland and 14 mm in the left, both
with a hypodense nodular appearance and non-contrast at-
tenuation values of 45 HU and 25 HU for the right and left
adrenal glands, respectively (Figure 2). respectively (Figure 2).
A medical multidisciplinary meeting recommended left adre-
nalectomy. Pathological examination revealed granulomatous
inflammation with hemorrhagic necrosis and rounded fungal
structures consistent with Cryptococcus spp. (Figures 3 and 4).
The diagnosis of cryptococcal adrenalitis caused by Crypto-
coccus spp. was confirmed.

A lumbar puncture was performed due to persistent ho-
locranial headache, predominantly in the occipital region. An
opening pressure of 15 cm of water was obtained, Indian ink
staining was negative, latex agglutination for Cryptococcus was
positive (quantitative test 1:256), and CSF culture was negative.
It was concluded that the patient had central nervous system
(CNS) involvement. The final diagnosis was systemic crypto-
coccosis with CNS and adrenal gland involvement. The patient
was treated with fluconazole 400 mg/day and amphotericin B
deoxycholate 1 mg/kg/day intravenously (intensive phase) for
2 weeks, followed by an additional 4 weeks of amphotericin B.

The patient showed favorable progress and was discharged with

a diagnosis of primary adrenal insufficiency (PAI), with outpa-
tient treatment of oral fluconazole for 6 months (consolidation
phase), prednisone 5 mg once daily, and fludrocortisone 0.1 mg
once daily, which he continues to take. No signs of renal, hepa-
tic, or cardiovascular toxicity associated with the use of ampho-

tericin B and fluconazole were identified.

DISCUSSION

Autoimmune adrenalitis is the main cause of primary adre-
nal insufficiency (PAI), occurring mainly between the ages
of 30 and 50 and in females '3, The reported case involved
a 65-year-old male patient, which led us to consider other
causes of PAI. Adrenal CT, which showed bilateral enlarge-
ment of the adrenal glands, along with the patient’s history
as a veterinarian working with livestock, led us to perform
an adrenal biopsy to identify the etiology.

Cryptococcosis is an infectious disease caused by two
agents: Cryptococcus neoformans and Cryptococcus gattii, which
can affect the lungs, meninges, skin, central nervous system,
and adrenal glands . It is traditionally considered an oppor-
tunistic infection in immunocompromised patients 4. Howe-
ver, in recent years, there has been an increase in the inciden-
ce of this disease in immunocompetent individuals and those
with mild to moderate immunodeficiency. In these cases, the
infection may be asymptomatic and resolve completely without
antifungal treatment, although, in rare cases, it can progress to
a serious disease with dissemination and development of cryp-

tococcal meningitis, as happened in our case (1419,

Figure 2. Abdominal cross-sectional tomography showing bilateral nodular adrenal hyperplasia with predominance on the left side (blue arrows).
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Figure 3. In the macroscopic image, the left adrenal gland shows brownish-yellow areas with a necrotic center and friable consistency (a). The microscopic image
shows an extensive chronic granulomatous inflammatory process with necrosis, hemorrhage, and multinucleated giant cells surrounding translucent rounded

and oval structures (H&E, 40x) (b).

The clinical manifestations of Cryptococcus spp. infec-
tion are nonspecific and can range from an insidious onset
to a severe presentation. Central nervous system infection
may manifest with headache, nausea and vomiting, gene-
ral malaise, altered mental status, fever, and seizures “¢. An
atypical and very rare presentation of Cryptococcus spp. in-
fection is cryptococcal meningitis, which occurs when 90%
or more of the adrenal cortex has been destroyed 17, rea-
ching the adrenal glands via the bloodstream due to their
extensive vascularization **19),

The hypothesis is that Cryptococcus spp. can affect the
adrenal glands in two ways. The first is directly, in which

Cryptococcus neoformans colonizes and proliferates in the

adrenal tissue. The damage is caused by fungal invasion and
the resulting inflammatory response. The fungal capsule,
composed mainly of polysaccharides such as glucuronoxylo-
mannan, facilitates adhesion to adrenocortical cells and re-
sistance to phagocytosis. This invasion leads to chronic in-
flammation and granuloma formation in the adrenal tissue,
causing adrenalitis. Local inflammation causes necrosis of
the adrenocortical tissue, leading to adrenal insufficiency
(1820 The second is an indirect way, in which the presence
of an infectious agent elsewhere in the body activates the
hypothalamic-pituitary-adrenal axis. This prolonged activa-
tion leads to hypercortisolism, which could affect immune

function, especially T cell-mediated immunity ®.

Figure 4. Microscopic image at 40x magnification, the rounded fungal structures were stained using histochemical techni-
ques with PAS staining (a) and Grocott staining (b), respectively.
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There is no pathognomonic sign for cryptococcal adrenali-
tis. The clinical presentation corresponds to that of an PAI and/
or adrenal crisis. Compared to the few published cases, the main
reported clinical manifestations include fatigue, nausea and vo-
miting, anorexia, abdominal pain, diarrhea, hypotension, hypo-
natremia, and hypokalemia. It is important to note that no cases
of isolated cryptococcal adrenalitis have been documented; it has
always been part of dissemination from a primary focus, usually
meningeal and/or pulmonary ©2%),

Few prospective studies offer specific guidelines for the
treatment of cryptococcosis in patients without HIV and wi-
thout transplantation, so the same guidelines are used for pa-
tients with HIV. Although current management guidelines re-
commend the use of agents such as liposomal amphotericin B
and flucytosine as first-line therapy ©, the use of amphotericin
B combined with fluconazole, followed by a consolidation pha-
se with fluconazole for 6 to 12 months, has shown good results
in clinical practice. This was evidenced by the favorable outco-
me of our patient with the antifungal treatment initiated %

The prognosis for adrenal function in patients with cryp-
tococcal adrenalitis receiving antifungal treatment varies

and depends on the degree of adrenal damage and response

REFERENCES

1. Hahner S, Ross R], Arlt W, Bancos I, Burger-Stritt S, Torpy DJ, et
al. Adrenal insufficiency. Nat Rev Dis Primers. 2021;7(1):19. doi:
10.1038/s41572-021-00252-7.

2. Lindh JD, Patrova J, Rushworth RL, Mannheimer B, Falhammar H.
Tuberculosis of Adrenal Glands-A Population-based Case-control
Study. ] Endocr Soc. 2023;7(5):bvad047. doi: 10.1210/jendso/bvad047.

3. Lee YC, Wang]JT, Sun HY, Chen YC. Comparisons of clinical features
and mortality of cryptococcal meningitis between patients with and
without human immunodeficiency virus infection. ] Microbiol Im-
munol Infect. 2011;44(5):338-345. doi: 10.1016/j.jmii.2010.08.011.

4. Chang CC, Harrison TS, Bicanic TA, Chayakulkeeree M, Sorrell TC,
Warris A, et al. Global guideline for the diagnosis and management
of cryptococcosis: an initiative of the ECMM and ISHAM in coope-
ration with the ASM. Lancet Infect Dis. 2024;24(8):e495-e512. doi:
10.1016/S1473-3099(24)00426-2.

5. Hsu E, Webster SM, Nanes M. Disseminated Cryptococcosis in
An Immunocompetent Host Presenting As Osteomyelitis and Lea-
ding to Adrenal Insufficiency. Am ] Med Sci. 2022;363(1):75-79.
doi:10.1016/].amjms.2020.12.007.

6. HungZS, Lai YH, Hsu YH, Wang CH, Fang TC, Hsu BG. Disseminated
cryptococcosis causes adrenal insufficiency in an immunocompetent
individual. Intern Med. 2010;49(11):1023-1026. doi: 10.2169/internal-
medicine.49.3051.

7. Cheng HM, Chou ASB, Chiang KH, Huang HW, Chang PY, Yen
PS. Primary adrenal insufficiency in isolated cryptococcosis of the
adrenal gland: CT and MR imaging appearances. Eur ] Radiol Extra.
2010;74(1):16-20. doi: 10.1016/j.ejrex.2010.05.006.

8. Chang CC, Harrison TS, Bicanic TA, Chayakulkeeree M, Sorrell TC,
Warris A, et al. Global guideline for the diagnosis and management of
cryptococcosis: an initiative of the ECMM and ISHAM in cooperation
with the ASM. Lancet Infect Dis. 2024;24(8):e495-e512. doi: 10.1016/
$1473-3099(23)00731-4.

https://doi.org/10.17843/rpmesp.2025.422.14304

to treatment. Although amphotericin B and fluconazole can
control the infection, adrenal damage is usually irreversible,
resulting in permanent adrenal insufficiency and the need
for long-term hormone replacement therapy 1.

In conclusion, cryptococcal adrenalitis is a very rare,
nonspecific condition that is difficult to diagnose in patients
without detectable immunosuppression. However, it is im-
portant to consider it in the differential diagnosis of PIA. In
our case, timely initiation of antifungal treatment allowed

for a favorable clinical outcome for the patient.

Author contributions. All authors declare that they comply with the
authorship criteria recommended by the ICMJE.

Author contributions (CRediT): JPI: conceptualization, writing—
original draft and project management; MCZ: supervision, writing—
review and editing, and validation; MTM: data curation, research,
and methodology; HDN: formal analysis, visualization, and softwa-
re; HHS: writing—review and editing, and validation; LMT: data
curation, research, and formal analysis; JAB: pathological analysis,
visualization, and validation; LCU: methodology, writing—review
and editing, and supervision.

Funding: Self-funded

Contflict of interest: The authors declare no conflict of interest.

9. CortésJA, Valderrama-Rios MC, Lizarazo J, Millan-Onate J, Diaz-Bro-
chero C, Gémez Quintero CH, et al. Guia de préctica clinica para el
diagnostico y tratamiento de la criptococosis en personas adultas que
viven con el VIH. Infectio. 2024;28(1):45-67.

10. Quincho-Lopez A, Kojima N, Nesemann JM, Verona-Rubio R,
Carayhua-Perez D. Cryptococcal infection of the colon in a pa-
tient without concurrent human immunodeficiency infection: a
case report and literature review. Eur J Clin Microbiol Infect Dis.
2021;40(12):2623-2626. doi: 10.1007/s10096-021-04268-5.

11. Qureshi ZA, Ghazanfar H, Altaf F, Ghazanfar A, Hasan KZ , Kandhi
S, et al. Cryptococcosis and Cryptococcal Meningitis: A Narrati-
ve Review and the Up-to-Date Management Approach. Cureus.
2024;16(3):€55498. doi: 10.7759/cureus.55498.

12. Betterle C, Presotto F, Furmaniak J. Epidemiology, pathogenesis,
and diagnosis of Addison’s disease in adults. ] Endocrinol Invest.
2019;42(12):1407-1433. doi: 10.1007/s40618-019-01079-6.

13. Hahner S, Ross R], Arlt W, Bancos I, Burger-Stritt S, Torpy DJ, et al.
Adrenal insufficiency. Nat Rev Dis Primers. 2021 Mar 11;7(1):19. doi:
10.1038/s41572-021-00252-7.

14. WangY, GuY, Shen K, CuiX, Min R, Sun §, et al. The management and
outcome of cryptococcosis in patients with different immune statuses
and treatment protocols: A multicenter real-world study in Jiangsu
Province-China. ] Med Mycol. 2023;33(3):101389. doi: 10.1016/j.
mycmed.2023.101389.

15. Lomes NR, Melhem MS, Szeszs MW, Martins MA, Buccheri R. Cryp-
tococcosis in non-HIV/non-transplant patients: a Brazilian case series.
Med Mycol. 2016;54(7):669-676. doi: 10.1093/mmy/myw021.

16. Zavala S, Baddley JW. Cryptococcosis. Semin Respir Crit Care Med.
2020;41(1):69-79. doi: 10.1055/s-0039-3400280.

17. Gligorijevic N, Kaljevic M, Radovanovic N, Jovanovic E, Joksimovic V;
Singh S, et al. Adrenal Abscesses: A Systematic Review of the Literature.
J Clin Med. 2023;12(14):4601. doi: 10.3390/jcm12144601.

| 221


https://doi.org/10.17843/rpmesp.2025.422.14304

REV PERU MED EXP SALUD PUBLICA. 2025;42(2):217-22.

Adrenal involvement due to disseminated cryptococcosis

18.

19.

20.

21.

22.

Paolo WF Jr, Nosanchuk JD. Adrenal infections. Int J Infect Dis.
2006;10(5):343-353. doi: 10.1016/j.ijid.2005.08.001.

Beishuizen A, Thijs LG. Endotoxin and the hypothalamo-pitui-
tary-adrenal (HPA) axis. ] Endotoxin Res. 2003;9(1):3-24. doi:
10.1179/096805103125001298.

Rathore SS, Sathiyamoorthy J, Lalitha C, Ramakrishnan J. A holistic re-
view on Cryptococcus neoformans. Microb Pathog. 2022;166:105521.
doi: 10.1016/j.micpath.2022.105521.

Price CE, Burns C, Aloi JA. Primary Adrenal Insufficiency due to
Cryptococcus With Persistent Adrenal Enlargement and Insuffi-
ciency. AACE Clin Case Rep. 2023;9(6):189-192. doi: 10.1016/j.
aace.2023.09.002.

Thompson A. FRI235 Primary Adrenal Insufficiency As Presenting

222 |

23.

24.

25.

Symptom Of Disseminated Histoplasmosis And Cryptococcus Co-In-
fection In Immunocompetent Patient. ] Endocr Soc. 2023;7(Suppl
1):bvad114.230. doi: 10.1210/jendso/bvad114.230.

Ito M, Hinata T, Tamura K, Koga A, Ito T, Fujii H, et al. Dissemina-
ted Cryptococcosis with Adrenal Insufficiency and Meningitis in an
Immunocompetent Individual. Intern Med. 2017;56(10):1259-1264.
doi: 10.2169/internalmedicine.56.7356.

Perfect JR, Dismukes WE, Dromer F, Goldman DL, Graybill JR,
Hamill R], et al. Clinical practice guidelines for the management of
cryptococcal disease: 2010 update by the Infectious Diseases Society
of America. Clin Infect Dis. 2010;50(3):291-322. doi:10.1086/649858.
Gushiken AC, Saharia KK, Baddley JW. Cryptococcosis. Infect Dis
Clin North Am. 2021;35(2):493-514. doi: 10.1016/j.idc.2021.03.012.

https://doi.org/10.17843/rpmesp.2025.422.14304


https://doi.org/10.17843/rpmesp.2025.422.14304

