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a b s t r a c t   

Opportunistic infections associated with severe cortisol excess carry a high mortality rate and are most 
prevalent with ectopic ACTH syndrome. There are limited reports of these cases described in the literature. 
In this case report, we describe multiple severe life-threatening opportunistic infections due to endogenous 
hypercortisolism. Our patient, against numerous expectations, survived multiple opportunistic infections 
including disseminated invasive aspergillosis, Cytomegalovirus endophthalmitis and Pneumocystis Jirovecii 
pneumonia, reinforcing the need for multidisciplinary care for patients presenting with complicated hy-
percortisolism. 

© 2022 The Author(s). Published by Elsevier Ltd. 
CC_BY_NC_ND_4.0   

Introduction 

Cushing’s syndrome is an endocrine disorder featuring excessive 
levels of cortisol. Opportunistic infections are known to occur in 
patients with hypercortisolism [7]. There are case reports of op-
portunistic infections due to endogenous hypercortisolism however, 
the majority reported monomicrobial opportunistic infections [5]. 
There are only two case reports of mortality due to polymicrobial 
infections in patients with endogenous hypercortisolism found in 
the literature (Bakker, 1998; Song, 2020). In the following case re-
port, we aimed to highlight the management of a complicated case 
of polymicrobial infection in the setting of hypercortisolism. 

Case report 

A 23-year-old Somali male was admitted to an outside facility for 
a 3-week history of fatigue and polyuria. He was diagnosed with 
diabetes mellitus and discharged on oral hypoglycemic agents but 
returned to the hospital and found to have worsening hypergly-
cemia, hypertension and severe hypokalemia. He was evaluated for 
hypercortisolism with a battery of tests including an adrenocorti-
cotropic hormone (ACTH) level of 54 pmol/L, an overnight 1 mg 

dexamethasone test that showed failure of cortisol suppression (AM 
cortisol: 1583 nmol/L), an elevated 24-hour urine cortisol (> 11380 
nmol/day) and an MRI brain that revealed a 1-cm focal lesion in-
volving the right pituitary gland concerning for a microadenoma. He 
was subsequently referred to our facility for neurosurgical evalua-
tion the following week. 

On arrival, the patient had elevated blood pressure with a 
cushingoid appearance, moon facies, scattered hyperpigmented 
macules and nonpigmented abdominal striae. Endocrinology con-
firmed the diagnosis of ACTH-dependent Cushing syndrome and 
recommended additional work up for a possible ectopic ACTH source 
due to his severe presentation. Our work up included random cor-
tisol of 2684 nmol/L, ACTH of 47.45 pmol/L and 24-hour urine free 
cortisol of >  12691 nmol/d. We conducted 8 mg dexamethasone 
overnight suppression test with AM cortisol of 2806 nmol/L, which 
was suggestive of an ectopic source of ACTH rather than the pitui-
tary. AM cortisol from the day of dexamethasone administration was 
2219 nmol/L, showing no more than 50% decrease in cortisol. Visual 
field testing was normal and DEXA scan showed low bone mass of 
spine with Z score of − 2.6. 

Chest computerized tomography (CT) scan was done on admis-
sion and, compared with the CT scan from the referring facility the 
week prior, showed rapid progression of a left upper lobe con-
solidation with surrounding ground glass opacification that favored 
a necrotizing lobar pneumonia with parapneumonic effusion and a 
healing anteromedial right second rib fracture was noted. An 
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abdomen/pelvis CT scan revealed bulky adrenal glands consistent 
with ACTH-dependent Cushing’s syndrome and hypodensities sus-
picious of paraganglioma, which was later rule out by normal 
plasma fractionated metanephrines and catecholamines. 

He was initiated on empiric amoxicillin/clavulanic acid for sus-
pected community acquired pneumonia, which was later changed to 
piperacillin-tazobactam and azithromycin by Infectious Diseases 
(ID) team owing to his immunocompromised state. ID re-
commended bacterial, fungal and mycobacterial sputum cultures, 
diagnostic bronchoscopy, HIV screen and fungal serologies. Within a 
week, repeat CT scan of the chest showed progressive disease 
burden with development of cavitary lesions prompting an empiric 
change in antimicrobial coverage with meropenem and voriconazole 
and further workup with a diagnostic bronchoscopy. 

During the same time period, from Endocrine’s standpoint, cor-
ticotropin-releasing hormone (CRH) stimulating test and the 8 mg 
dexamethasone suppression test were done, which was consistent 
with ectopic Cushing’s. In light of equivocal results from biochemical 
testing, the source of hypercortisolism was still unclear so the con-
sensus was to proceed with inferior petrosal sinus sampling (IPSS) in 
conjunction with Interventional Radiology. 

Two weeks after admission to our facility, he began to have 
worsening back pain, lumbar and thoracic CT scans were performed, 
revealing radiographic evidence of multiple new thoracic and 
lumbar vertebral compression fractures. 

In view of this continual worsening, he was transferred to the 
intensive care unit (ICU) for etomidate infusion to induce adrenal 
suppression. In the interim, his aspergillus galactomannan and beta- 
D glucan assays were elevated, 2.68 index and >  500 pg/mL re-
spectively. Antifungal therapy was optimized by adding caspofungin 
for suspected invasive pulmonary aspergillosis. It was decided that 
he should have at least one week of adrenal suppression and as-
pergillosis therapy prior to IPSS. This was when his pending bacterial 
and fungal cultures also resulted positive for aspergillus species. 

Subsequently he started to complain of blurred vision a few days 
after his transfer to the ICU. MRI brain revealed multifocal cavitating 
ring-enhancing lesions dispersed throughout the brain suggestive of 
hematogenous dissemination of possible fungal/mycobacterial in-
fection. In light of this finding, IPSS was deemed to bear high risk of 
further dissemination. He was now considered a case of dis-
seminated invasive aspergillosis with central nervous system in-
volvement and his antifungal therapy plan was shifted from 
caspofungin to liposomal amphotericin along with voriconazole. 
Fundoscopic ophthalmic examination was compatible with right 
sided endogenous endophthalmitis, raising possibility of fungal or 
viral etiologies. He was found to be viremic for CMV (27,900 IU/mL) 
and thus valganciclovir was started along with viterous voriconazole 
installation. BAL stain were positive for Pneumocystis jivorecii 
(PCJ) and IV trimethoprim-sulfamethaxazole was added for super-
imposed PCJ pneumonia. The case was rediscussed with 
Neurosurgery, Endocrinology and Infectious Diseases with the 
unanimous decision to proceed with transsphenoidal resection of 
pituitary adenoma, which resulted in immediate remission of hy-
percortisolism. Post-operative MRI brain revealed gross total resec-
tion that was negative for complications. 

His subsequent ICU course was complicated by new-onset large 
left-sided hydro-pneumothorax with worsening cavitation of the left 
lung noted three weeks after his transfer to the ICU. A chest tube was 
placed with good improvement. He was tracheostomized electively 
soon afterwards. He was treated for several additional infections 
afterwards including Clostridioides difficile infection, Pseudomonas 
aeruginosa pneumonia and ESBL E. coli urinary tract infection. 

He was stepped down to the acute care unit after approximately 
a month in the ICU, where he was continued on medical manage-
ment and in-patient rehabilitation prior to being discharged 2 weeks 
later to a long-term healthcare facility. His hypercortisolism 

continues to stay in remission. He was to continue on voriconazole 
for 9 months-1 year, TMP-SMX for chronic prophylaxis and re-
placement therapy including hydrocortisone, levothyroxine and vi-
tamin D. 

Discussion 

Our case is distinctive in terms of the combination of dis-
seminated invasive aspergillosis, Cytomegalovirus endophthalmitis 
and Pneumocystis jivoreci pneumonia that has not been reported in 
the past. Although there have been three case reports describing 
multiple infections due to severe hypercortisolism in the literature, 
two of the patients did not survive the overwhelming complications 
of their infections [11,2,3]. Pleiotropic effects of cortisol are the main 
drivers of opportunistic infections in immunosuppressed patients, as 
virtually every cell in the immune and inflammatory response of the 
body is affected [7]. Notably, patients with endogenous Cushing’s 
syndrome and those taking exogenous corticosteroids are suscep-
tible to the same spectrum of opportunistic infections [6]. 

In a case series by Graham, it was found that the most common 
life-threatening opportunistic infections in hypercortisolism include 
Pneumocystis jirovecii, Cryptococcus neoformans, Aspergillus fumigatus 
and Nocardia asteroides. In the same study, they suggested that not 
only does the degree of hypercortisolism increases the risk for op-
portunistic infections but specific cortisol thresholds can potentially 
predict what type of infection the patient could acquire [5]. Gen-
erally, it holds true that the higher the level of cortisol, the greater 
the burden of opportunistic infections [2]. The progression of any 
infection in patients with hypercortisolism is blunted and tend to 
run a silent course, further delaying diagnosis [10]. The first de-
scription of disseminated aspergillus infection in patients with hy-
percortisolism was reported in 1981, wherein autopsy findings were 
suggestive of disseminated aspergillosis in the central nervous 
system, lungs, heart, kidneys and pleurae [12]. Another recent case 
report described a patient who presented with disseminated in-
vasive aspergillosis in the setting of a cortisol-producing adreno-
cortical carcinoma [4]. Our patient had a rapidly progressing process 
with minimal signs and symptoms of infection that was seemingly 
unresponsive to broad-spectrum antibiotics, which is how invasive 
fungal infections often present. Although aspergillus en-
dophthalmitis has been described in one case report in the literature  
[8], our case is the first reported example of Cytomegalovirus en-
dophthalmitis occurring in the setting of hypercortisolism. As pre-
viously mentioned, Pneumocystis jirovecii is one of the most common 
infectious complications of hypercortisolism. PJP is a well estab-
lished complication of steroid therapy in immunocompromised pa-
tients with the first case of PJP as a complication of endogenous 
hypercortisolism being described in 1981 [1]. In light of this, PJP 
prophylaxis in hypercortisolism with trimethoprim-sulfamethox-
azole is available, especially for patients with a urine free cortisol >  
5-fold normal [9]. 

In conclusion, our case confirmed that a multidisciplinary ap-
proach to complicated uncontrolled hypercortisolism is warranted. 
Suspicion and screening of opportunistic infections in uncontrolled 
hypercortisolism should be done and acted upon without delay in 
conjunction with suppressing cortisol production to prevent further 
life-threatening deterioration. Figs. 1–8. 
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Fig. 1. Baseline normal CT Chest on 11/2020 from the referring hospital.  

Fig. 2. CT Abdomen/Pelvis on 1/12/2020 showing 2 morphologically normal adrenal 
glands. 

Fig. 3. CT Abdomen/Pelvis on 1/12/2020 shows the para-adrenal lesion medial to the 
left gland and lateral to the lumbar spine. 

Fig. 4. CT Chest on 1/12/2020 showing left pulmonary consolidation.  

Fig. 5. CT Chest on 10/12/2020 showing progressive extension of left sided con-
solidation with progressive pleural effusion and a cavitating left upper lobe mass. 
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Fig. 6. CT Chest on 29/12/2020 showing significant increase in size of a fungal cavi-
tary pneumonia mainly occupying the left upper lobe containing multiple air-fluid 
levels. 

Fig. 7. Accompanying CT Chest image on 29/12/2020 showing significant increase in 
size of a fungal cavitary pneumonia mainly occupying the left upper lobe containing 
multiple air-fluid levels. 

Fig. 8. MRI Brain on 11/12 revealing multiple multifocal cavitating ring-enhancing 
lesions dispersed throughout the brain. 
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