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CASE IN POINT

Disseminated Invasive Candidiasis  
in an Immunocompetent Host
Dhammika H. Navarathna, DVM, PhD; Eric R. Rachut, MD; Chetan Jinadatha, MD; and Gagan Prakash, MD 

Health care providers should consider a nonbacterial source as the causative agent  
for invasive candidiasis infection in immunocompetent patients.

Candida albicans (C albicans) is a nor-
mal commensal in the human gas-
trointestinal (GI) tract. In addition to 

localized infections in healthy human be-
ings, dissemination with fatal outcome can 
occur in immunocompromised individuals.1 

Invasive candidiasis (IC) due to C albi-
cans is the most common nosocomial myco-
sis in the world and has 2 forms, candidemia 
and deep-seated tissue candidiasis, which can 
lead to multisystem organ failure.2 The deep-
seated form may originate from nonhematog-
enous routes, such as introduction through 
a peritoneal catheter or ascending infection 
from cystitis.2 In addition, about 50% of pri-
mary candidemia cases lead to secondary 
deep-seated candidiasis; however, only about 
40% of these cases show positive blood cul-
tures. Since the window of opportunity for a 
positive culture is narrow, active candidemia 
may be missed.3,4 

Once developed, the prognosis for IC is 
grim: Mortality is 40% regardless of therapy.2 
IC typically occurs in immunocompromised 
hosts; IC in immunocompetent persons has 
rarely been reported.5,6 It is challenging to 
diagnose IC in the immunocompetent pa-
tients as 50% to 70% of the general popula-
tion is naturally colonized by this organism, 
and when found, it is assumed to be mostly 
innocuous. Neutrophil-driven cell-mediated 
immunity associated with IL-1 and IL-17 re-
sponse prevent fungal growth and dissemina-
tion, protecting the immunocompetent host.7 

We report on a patient who showed no 
neutropenia or leukocytopenia but developed 
disseminated candidiasis. This report is one 
of the rare cases of full-blown disseminated 
candidiasis with lesions related to C albicans 
found in almost all of the important organs.

CASE PRESENTATION
A 67-year-old male patient with a history of 
hypertension, peripheral vascular disease, 
daily heavy alcohol consumption, and a 
50-pack-year history of smoking developed 
gangrene of the left fifth toe. He underwent 
vascular surgery consultation with an aorto-
gram/left lower extremity angiography that 
showed occlusion of the left external iliac ar-
tery as well as the left common femoral ar-
tery. It was decided to improve inflow in the 
common iliac artery by placing a bare metal 
stent and subsequent balloon dilatation be-
fore a right to left femoral to femoral artery 
bypass. The patient tolerated the procedure 
well and was discharged home. 

Two days later, the patient was admitted 
to a US Department of Veterans Affairs (VA) 
complexity level 1a hospital with weakness 
and worsening pain in the left lower extrem-
ities. Examination revealed chronic ischemic 
changes in the feet bilaterally and evidence 
of dry gangrene in the left fifth toe requiring 
femoral bypass surgery. But poor nutritional 
status and cardiac status prevented pursuing 
a permanent solution. 

Following completion of a stress echocar-
diogram, the patient developed shock with 
systolic blood pressure of 60 mm Hg, and 
atrial fibrillation (AF) with rapid ventricu-
lar rate (RVR). He was initially treated with 
IV fluid supplementation, vasopressor ther-
apy, synchronized cardioversion, and IV 
amiodarone/anticoagulation therapy, due 
to his persistent AF with RVR. The patient 
was transferred to a tertiary care center for 
persistent hypothermia and received treat-
ment with warm saline. After initial recov-
ery with warm saline resuscitation, he had 
a prolonged, complicated hospital course in 
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which he developed progressive respiratory 
failure requiring intubation and critical care 
support. He developed a right internal jugu-
lar deep venous thrombosis, heparin-induced 
thrombocytopenia, lower GI bleeding requir-
ing emergent embolization by interventional 
radiology, inferior vena cava filter place-
ment, renal failure requiring dialysis, small 

bowel obstruction secondary to right lower 
quadrant phlegmon and perforation requir-
ing small bowel resection and end ileostomy. 
His antibiotic regimen included therapy with 
vancomycin and piperacillin-tazobactam. 

He eventually recovered and was extu-
bated and subsequently transferred back to 
the VA hospital where cefepime was initiated 

FIGURE 1 C albicans Colorization in Organs Due to Invasive Infection
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Abbreviations: C albicans, Candida albicans; H&E, hematoxylin and eosin; GMS, Grocott-Gömöri methenamine silver.
Representative section of upper lobe of left lung H&E stain. (A) Acute bronchopneumonia with C albicans yeast and 
filaments surrounded with inflammatory reaction. (B) A corresponding GMS stain shows yeast and hyphae radiation in 
right lung tissues. (C) Huge inflammation in kidney matrix shows in a representative H&E stain section of right kidney. (D) 
GMS stain shows yeast predominant invasively multiplied C albicans inside a glomerulus. (E & F) Representative H&E and 
GMS section showing C albicans colonization in endocardium.
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because of suspicion of a urinary tract infec-
tion and septicemia (urine cultures eventu-
ally grew C albicans). Over the subsequent  
3 days, the patient’s renal output and hy-
perkalemia worsened, he also developed in-
creased anion gap metabolic acidosis and 
was intubated again and placed on full me-
chanical ventilatory support. His blood cul-
tures were negative, and sputum cultures 
revealed normal respiratory flora and 1+  
C albicans. Infectious diseases consultation 
recommended an abdominal ultrasound, 
which revealed nonspecific findings. The an-
tibiotic regimen was changed to daptomy-
cin and piperacillin-tazobactam. A follow-up 
chest X-ray revealed a developing right lower 
lobe pneumonia and hilar prominence sug-
gestive of lymphadenopathy. The patient’s 
clinical condition deteriorated, and he sub-
sequently developed cardiac arrest; resuscita-
tion was not successful and he expired.

Outcome and Follow-up
An autopsy disclosed the cause of death to 
be bilateral candida pneumonia, part of a dis-
seminated (invasive) candidiasis, in a patient 
rendered vulnerable to such infection by pe-
ripheral vascular disease and renal insuffi-
ciency. Purulent inflammation was noted at 
the site of disarticulation of the left foot and 
confluent consolidation of the lower lobes of 
both lungs as well as focal consolidation of the 
middle lobe of the right lung. Examination of 
histologic sections, with staining both by rou-
tine method (hematoxylin and eosin) and the 
Grocott-Gömöri methenamine silver method 
for fungus, disclosed fungal forms (yeast and 

filamentous) in most tissues, including the 
lungs (Figure 1 A and B) and kidneys (Figure 
1 C and D). The pulmonary sections in addi-
tion to massive inflammation showed macro-
phages with engulfed yeast (Figure 2 A) and 
a lymphatic channel, stuffed with yeast in an 
alveolar septum (Figure 2 B). These findings 
confirmed the antemortem presence of the 
fungus and the body’s response to it. Inflamma-
tion was noted around glomeruli overgrown 
by candida (Figure 1 C and D); fungi also 
were seen in capsular regions (not depicted).  
C albicans was present in the myocardium  
(Figure 1 E and F), brain, thyroid, and  
adrenal glands (Figure 3); the only organ with-
out C albicans was the liver, either because 
invasion was truly absent here or because sam-
pling had not managed to retrieve it.

Paraffin-embedded blocks of lung tissue, 
sent to the University of Washington Molec-
ular Diagnosis Microbiology Laboratory for 
broad-range polymerase chain reaction (PCR) 
identification, were positive for C albicans 
after extraction of gDNA and conduction of 
PCR using internal transcribed spacer 1 and  
2 specific primers.

DISCUSSION
IC is rare among immunocompetent indi-
viduals, but C albicans can evolve into a fatal 
disseminated infection. We report an atypical 
case of IC, with profound pulmonary infec-
tion in a patient who died 1 month after hos-
pitalization for lower extremity pain.

Cell-mediated immunity involving neu-
trophils and macrophages plays a major 
role in protection against candidiasis, while  

FIGURE 2 Candida albicans Colonization in the Lung

(A) Histopathology of a dust cell with entrapped Candida albicans yeast (arrow); and (B) A lymphatic channel on alveolar septum 
with multiple yeast cells confirming dissemination of the organism systemically (arrows).
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cytokines and chemokines involve regulat-
ing balanced immunity.1,2 A series of recent 
studies show that alcohol impairs neutrophil- 
mediated killing and phagocytic-mediated 
uptake of a pathogen in this process.8,9 As 

the patient chronically misused alcohol, 
his immune system may have experienced 
a subclinical immunosuppression, which 
would have become clinically relevant once  
C albicans  was introduced systemi-
cally. Recent studies of bacterial pathogen-
esis and alcoholism strongly support this  
hypothesis.10,11

 Most patients with the unusual diag-
nosis of candida pneumonia have had a 
background of malignancy or immuno-
suppressive factors (eg, administration of 
corticosteroids).12 In a series of 20 cases,  
14 had sputum cultures positive for the or-
ganism, 6 had positive urine cultures, and 
6 had positive blood cultures. Chest radio-
graphs usually showed confluent broncho-
pneumonia. Five patients were diagnosed 
antemortem and treated with amphoteri-
cin B, but none survived.13 In the literature 
a positive blood culture or demonstration 
of yeast within pulmonary histiocytes has 
been considered proof of the pathogenic-
ity of the fungus, as opposed to noninva-
sive colonization of the airways, a common  
occurrence in patients receiving mechanical 
ventilation.2 

As previously discussed, blood cul-
tures are often negative with invasive can-
didiasis, as the window of opportunity is 
short and may be missed. As shown in mu-
rine models, it is easy to miss a narrow win-
dow of candidemia, leading to false-negative 
blood cultures in clinical practice.14,15 Mouse 
model studies also have found that the win-
dow of candidemia is very short in dissem-
inated candidiasis as a lethal IV dose of  
C albicans disappeared from blood within  
48 hours of postinoculation.15 The biomarker 
of serum procalcitonin is a great diagnostic 
resource for the elimination of a likely bacte-
rial sepsis, and conversely, the early suspicion 
of a fungemia, as serum procalcitonin would 
typically be elevated in a bacterial but not a 
fungal septicemia.16 The average cost per test 
is only about $30, and we recommend testing 
for serum procalcitonin as well as monitor-
ing of serum lactate levels in cases of nonre-
sponding septicemia.

The C albicans in this case may have been 
introduced hematogenously from the am-
putation site or through an ascending cys-
titis, or possibly have been derived from 
commensal flora in the GI tract. The iron  

FIGURE 3 Candida albicans Colonization  
in Brain, Thyroid, and Adrenal Gland

(A) Representative Grocott-Gömöri methenamine silver stain  
sections of brain; (B) thyroid; and (C) adrenal gland to show  
Candida albicans dissemination and colonization in other  
important organs. 
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supplementation provided to the patient may 
have promoted the growth and virulence of 
the candida; studies have shown that the kid-
neys assimilate increased levels of iron dur-
ing disseminated candidiasis thus providing a 
more favorable site for colonization.17

The presence of C albicans in a single 
collection of sputum or urine does not or-
dinarily indicate infection in an immuno-
competent individual. Estimation of serum 
procalcitonin, a biomarker for bacterial in-
fection and sepsis, might be useful if nega-
tive, for turning attention to a nonbacterial 
(such as, candida) source as the causative 
agent.18

CONCLUSION 
C albicans can rarely cause disseminated dis-
ease in nonimmunocompromised critically 
ill patients. Low serum procalcitonin levels 
in a septic patient might indicate nonbac-
terial cause such as candidiasis. Even with 
disseminated candidiasis, blood cultures 
may remain negative.
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