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introduction
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candida in the ICU
Most cultures of Candida represent colonization (e.g., in the urine or especially in the sputum). Thus, there is a major risk of overtreating
candidiasis. However, candida does occasionally cause severe invasive infections which should be treated aggressively.
The approach to Candida is based primarily upon the site where it is isolated and the clinical context.

classi cation of candidiasis
If Candida is cultured from a patient, the question is always how to classify this positive culture:
(1) Colonization (e.g., most cultures from sputum and urine).
https://emcrit.org/ibcc/candida/
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(2) Invasive candidiasis:
(2a) Candidemia without deep-seated or visceral involvement (e.g., central line infection).
(2b) Deep-seated or visceral involvement without candidemia (e.g., abdominal abscess).
(2c) Candidemia plus deep-seated or visceral involvement (e.g., abdominal abscess seeding the blood, or candidemia leading to
metastatic infection of other organs).

general risk factors for invasive candidiasis include:
(1) General patient characteristics:
Immunosuppression (neutropenia, malignancy, organ transplant, steroid, diabetes).
(2) Acquisition of candidal colonization:
Broad-spectrum antibiotics.
Patients in ICU >1 week.
Known colonization (e.g., culture of Candida from multiple sites).
(3) Violation of anatomic barriers:
Abdominal surgery, GI perforation, anastomotic leak, necrotizing pancreatitis.
Long-term indwelling catheters (especially hemodialysis and TPN).
Mucositis due to chemotherapy.
Burns.

the swinging pendulum of approaches to candidemia
Candidemia is a relatively indolent process which doesn't tend to cause prompt development of septic shock.
In the 1970's-1990's, the need to treat candidemia was debated (because the infection didn't seem too aggressive, and the only antifungal
therapy available at the time was amphotericin – which is relatively toxic). It was only in the early 1990's that it became accepted wisdom
that candidemia required therapy in non-neutropenic patients.(31585478 (https://pubmed.ncbi.nlm.nih.gov/31585478/) )
Subsequently, perhaps related to the in uence of the Surviving Sepsis Guidelines, there was an increasing stress on early treatment of
candidemia. This spawned the practice of preemptive or empiric therapy for patients with possible candidemia.
However, multiple RCTs investigating the concept of preemptive or empiric therapy for Candida have not found any bene t from this
practice.(27706483 (https://pubmed.ncbi.nlm.nih.gov/27706483/) , 18626047 (https://pubmed.ncbi.nlm.nih.gov/18626047/) , 24550378
(https://pubmed.ncbi.nlm.nih.gov/24550378/) ,

33044240 (https://pubmed.ncbi.nlm.nih.gov/33044240/) , 26270686 (https://pubmed.ncbi.nlm.nih.gov/26270686/) )

For example, the EMPIRICUS trial found no bene t from empiric micafungin among critically ill patients with nosocomial sepsis and multiple
sites of Candida colonization.(27706483 (https://pubmed.ncbi.nlm.nih.gov/27706483/) ) Meanwhile, resistant Candida is increasingly becoming a
problem (likely due to the widespread empiric use of antifungals). Consequently, we now seem to be swinging away from the preemptive
therapy. Hopefully the pendulum will wind up somewhere in the middle (e.g., promptly treating known candidemia, without empirically
blanketing swaths of ICU patients with antifungal coverage).
Since Candida is predominantly a nosocomial pathogen, resistance can rapidly become a major problem (because there is a relatively
small pool of Candida organisms within the hospital). Several studies have shown marked increases in resistant Candida within less
than a decade. We only have a few drugs which are effective against Candida, and if used indiscriminately they will rapidly become
ineffective.

clinical manifestations of candidemia
(back to contents) (#top)
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general manifestations
Fever which is refractory to antibacterial therapy (although this is obviously nonspeci c).(31585478 (https://pubmed.ncbi.nlm.nih.gov/31585478/) )
Skin lesions may occur, most commonly erythematous papules with pale, vesicular centers( gure above). These may progress to necrotic
plaques and tense hemorrhagic bullae.(30102951 (https://pubmed.ncbi.nlm.nih.gov/30102951/) )
Punch biopsy can be used to establish the diagnosis.

ocular involvement is rare
Endophthalmitis is extremely rare. This involves in ammation of the entire eye ( gure below).
Chorioretinitis is rare, potentially causing visual changes and photosensitivity. For an intubated or obtunded patient, detection requires a
dilated eye examination.

(https://i1.wp.com/emcrit.org/wp-content/uploads/2018/02/candidaendopth.gif)

diagnosis of candidemia
(back to contents) (#top)

blood culture
Blood culture is not extremely sensitive for candidemia.
Even a single blood culture positive for “yeast” or Candida should be assumed to represent candidemia and immediately treated as such.

https://emcrit.org/ibcc/candida/
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(https://i2.wp.com/emcrit.org/wp-content/uploads/2017/09/candidemia.jpg)

(1-3)-beta-D-glucan assay (BDG)
This is a serum assay for a cell wall component of several fungi (including Candida, Aspergillus, Pneumocystis, Fusarium, Trichosporon).
This may seem nonspeci c, but among ICU patients the only nosocomial fungal infections which are commonly associated with BDG
positivity are Candida spp., Pneumocystis spp., or Aspergillus spp.(31585478 (https://pubmed.ncbi.nlm.nih.gov/31585478/) ) These can generally
be differentiated based on the clinical context, especially chest imaging:
Positive BDG without respiratory failure suggests Candida infection.
Positive BDG with diffuse ground-glass opacities on chest imaging suggests Pneumocystis spp. (more here (https://emcrit.org/ibcc/pjp/) ).
Positive BDG with nodular and cavitary opacities on chest imaging suggests Aspergillus spp. (more here
(https://emcrit.org/ibcc/aspergillosis/) ).

The sensitivity and speci city of BDG for candidemia are ~80% (with lower performance for focal intra-abdominal infections). This makes
BDG potentially useful in septic ICU patients with suspected candidemia. However, if BDG is broadly applied to patients with low pretest probability
of Candida infection, it will lead to a high rate of false-positive results.(29376927 (https://pubmed.ncbi.nlm.nih.gov/29376927/) )

Using a cutoff value >80 pg/mL may improve sensitivity, potentially yielding the best overall test performance.
Using a cutoff value >200-250 pg/mL will improve speci city.
False-positive BDG results may be caused by heavy colonization with Candida or mold, hemodialysis, albumin infusions, blood product
administration, and cellulose dressings.(33044240 (https://pubmed.ncbi.nlm.nih.gov/33044240/) )

investigation after diagnosis of candidemia
(back to contents) (#top)

Follow-up cultures daily or every-other-day to determine clearance. This will determine the duration of antibiotic therapy.

echocardiography
Risk factors for candidal endocarditis may include the following:(33044240)
IV drug use.
Persistently positive blood cultures over several days, despite antibiotic therapy.
Hemodialysis.
Intracardiac hardware (prosthetic heart valves, pacemakers).
Structurally abnormal heart valves (e.g., prior endocarditis).
New symptoms of heart failure or heart block, or embolic phenomena.
Overall, the rate of endocarditis is ~3-4%.(30911804 (https://pubmed.ncbi.nlm.nih.gov/30911804/) ) It's debatable whether all patients with
candidemia require an echocardiography.(33044240 (https://pubmed.ncbi.nlm.nih.gov/33044240/) ) Overall, transthoracic echocardiography seems
reasonable given that this procedure is safe and a positive result will substantially affect management. However, transesophageal
echocardiography should probably be used selectively (e.g., for patients at higher risk – especially if transthoracic images are poor).

dilated opthalmologic examination

https://emcrit.org/ibcc/candida/
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Ophthalmologic examination has historically been recommended, although there is no scienti c evidence to support this practice:(33044240
(https://pubmed.ncbi.nlm.nih.gov/33044240/) )

(1) Dilated eye examinations may overdiagnose candida chorioretinitis among patients with nonspeci c chorioretinitis. Modern studies
report an incidence of endophthalmitis of <1%, in contrast with older studies.(30998819 (https://pubmed.ncbi.nlm.nih.gov/30998819/) )
(2) Medical management of candidemia should be adequate to treat the endophthalmitis, so diagnosing endophthalmitis is unlikely to
improve outcomes. Echinocandins don't penetrate the eye optimally, but nonetheless seem to perform adequate clinically. Invasive
treatments for endophthalmitis (e.g., vitrectomy or intraocular antibiotic injections) seem to be dangerous and not evidence-based.
Ophthalmology consultation appears unnecessary for patients who are asymptomatic:(30998819 (https://pubmed.ncbi.nlm.nih.gov/30998819/) )

(https://emcrit.org/ibcc/candida/attachment/jamaoptho/)

treatment of candidemia
(back to contents) (#top)

hardware removal & source control
Central lines and other hardware should be removed.
Any focal sites of infection should be debrided or drained, if possible.
If the source of candidal infection is unknown, consider CT imaging of the abdomen and pelvis to exclude potential foci of infection (e.g.,
urinary tract obstruction or gastrointestinal pathology).
https://emcrit.org/ibcc/candida/
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antibiotics: initial therapy
Echinocandins (caspofungin, micafungin, or anidulafungin) are preferred front-line agents for candidemia in the ICU (due to a broad
spectrum of activity, excellent tolerance, few drug-drug interactions, fungicidal activity, and anti-bio lm activity).
All echinocandins have similar e cacy, so selection usually depends on which medication is available at any speci c hospital.
More on echinocandins here (https://emcrit.org/ibcc/antifungal/#echinocandins_(micaFUNGIN,_caspoFUNGIN,_anidulaFUNGIN)) .
If echinocandins are not tolerated or unavailable, a second-line option for broad-spectrum Candida coverage might be an expandedspectrum azole (with the best evidentiary support for voriconazole (https://emcrit.org/ibcc/antifungal/#voriconazole) ).(16243088
(https://pubmed.ncbi.nlm.nih.gov/16243088/) )

Amphotericin is another option that is effective, at the cost of substantially greater toxicity.

(https://emcrit.org/?attachment_id=477997)

de-escalation to an azole, if susceptible
After the Candida species is known, antifungal therapy may be stepped down to uconazole if the species is sensitive to it (table above).
Some centers might be capable of performing sensitivity testing with the patient's own fungal culture. However, most hospitals rely on
species identi cation alone to determine which antifungal agent to use.
Echinocandins are more potent (especially for bio lms), so de-escalation is recommended only after the patient has clinically stabilized
(usually after ve or more days of therapy and clearance of Candida from the blood).(32990778 (https://pubmed.ncbi.nlm.nih.gov/32990778/) )
Additionally, de-escalation should not be performed if there is residual intravascular hardware, such as indwelling central lines.(30911804
(https://pubmed.ncbi.nlm.nih.gov/30911804/) )

duration of therapy
Uncomplicated candidemia:
This is de ned as an absence of disseminated diseases, abscesses, or endocarditis.
Treatment should extend for 14 days after the rst negative blood culture.
Candidal endocarditis or deep-seated infections (e.g., abdominal abscesses) may require longer or more complex antibiotic regimens. This
is beyond the scope of this chapter; consider consulting with infectious disease and surgeons.

intra-abdominal infection
(back to contents) (#top)

clinical presentation
Candida may occur in the context of polymicrobial intra-abdominal infections (e.g., following bowel perforation, anastomotic leaks, or
necrotizing pancreatitis).
Often this involves abscess formation or peritonitis.

diagnosis
https://emcrit.org/ibcc/candida/
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Blood cultures are generally negative (e.g., with sensitivity of ~20%).
Beta-D-glucan has better sensitivity than blood cultures, but remains far from perfect (~65%).
Culturing Candida from abdominal drains doesn't prove invasive infection, as this may simply re ect colonization.
Culture of purulent material may have the greatest yield, if possible (e.g., surgically or percutaneously).

treatment
For patients diagnosed with candidal intra-abdominal infection (e.g., based on positive cultures), antifungal therapy is indicated. This is the
same as therapy for candidemia (e.g., typically beginning with an echinocandin and subsequently stepping down to an azole; more on this

above (#candidemia_-_treatment) ).
Drainage or debridement of infected tissue is often essential (source control). In particular, echinocandins may not penetrate intraabdominal abscesses well – so ongoing antibiotic therapy without debridement could merely select out drug-resistant organisms.

Candida pneumonia?
(back to contents) (#top)

Candida isolated from the sputum almost invariably represents colonization rather than infection.
True Candidal pneumonia is exceedingly rare:
This occurs in profoundly immunosuppressed patients, due to hematogenous spread to the lungs.
Imaging shows multiple pulmonary nodules
A policy of not reporting Candida in respiratory samples was associated with reduced cost and length of stay – highlighting that
overtreatment of respiratory cultures can be detrimental.(14662955 (https://pubmed.ncbi.nlm.nih.gov/14662955/) )

candiduria
(back to contents) (#top)

basics
Candiduria may occur via one of two routes
(1) Ascending infection localized to the bladder – this is more common and of little importance. In the absence of surgery or urinary
tract obstruction, ascending infection is unlikely to progress further (e.g., into the blood).
(2) Descending infection that results from candidemia – this is less common, but critically important (because it re ects

disseminated candidemia).
Urine cultures should generally be avoided in ICU patients who have a functional Foley catheter (discussed further in the chapter on

catheter-associated urinary tract infections (https://emcrit.org/ibcc/cauti/#diagnostic_criteria_for_CAUTI) ) This will avoid the overdiagnosis of both
bacterial and candidal urinary tract “infections.”

evaluation
Examine for the presence of costovertebral tenderness (although this may be di cult among ICU patients).
Urinalysis:
Urinalysis showing casts composed of candidal elements indicates pyelonephritis.
An absence of leukocytes in urine argues against invasive infection, but the presence of leukocytes is nonspeci c.
Blood cultures to evaluate for candidemia are not necessary for all patients with candiduria. These should be performed if there is clinical
concern regarding possible candidemia (e.g., persistent fevers, sepsis).
Renal ultrasonography may be considered if there is concern regarding the possibility of obstruction or renal abscess (e.g., persistent
candiduria, history of urologic obstruction, or diabetes).
Serum beta-D-glucan level might be useful to evaluate for systemic involvement. However, colonization may lead to mildly elevated levels,
so care is required when interpreting this test.

asymptomatic candiduria
In the absence of surgery, candiduria is unlikely to progress to candidemia. Therefore, systemic antimicrobial therapy generally isn't needed.
The only indications for antimicrobial therapy would be:
https://emcrit.org/ibcc/candida/
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Neutropenia: treat with an echinocandin as per candidemia above.
Pending urologic surgery: treat with uconazole 400 mg daily.
Changing the Foley catheter is recommended (or removing it).

symptomatic Candida cystitis and/or pyelonephritis
Note: In the absence of urinary obstruction or profound immunosuppression, this would be a rare occurrence in the ICU. Prior to
reaching this diagnosis, consider other diagnostic possibilities.
Urologic interventions:
Changing the Foley catheter is recommended.
Consider removal or replacement of nephrostomy tubes or stents.
Elimination of urinary tract obstruction, if present.
Antibiotic therapy:

Echinocandins and liposomal amphotericin aren't useful for urinary tract infection due to poor urinary penetration.
Fluconazole-susceptible organisms: oral uconazole 200-400 mg/day, for two weeks.
Candida glabrata:
For cystitis: AmB deoxycholate 0.3-0.6 mg/kg daily for 1-7 days, or oral ucytosine 25 mg/kg q6hr x7-10 days.
For pyelonephritis: AmB deoxycholate 0.3-0.6 mg/kg daily for 1-7 days with or without oral ucytosine 25 mg/kg q6hr.
Candida krusei: AmB deoxycholate 0.3-0.6 mg/kg daily for 1-7 days.

podcast
(back to contents) (#top)
(https://i1.wp.com/emcrit.org/wp-content/uploads/2016/11/apps.40518.14127333176902609.7be7b901-15fe-4c27-863c-7c0dbfc26c5c.5c278f58-912b-4af988f8-a65fff2da477.jpg)

Follow us on iTunes (https://itunes.apple.com/ca/podcast/the-internet-book-of-critical-care-podcast/id1435679111)

questions & discussion
(back to contents) (#top)

To keep this page small and fast, questions & discussion about this post can be found on another page here (https://emcrit.org/pulmcrit/hyperthermia/) .

(https://i0.wp.com/emcrit.org/wp-content/uploads/2016/11/pitfalls2.gif)

If blood cultures are positive for yeast, do not delay therapy while waiting for an infectious disease consultation.
Ensure prompt removal of any hardware (e.g., central lines) if there is evidence of candidemia.
Avoid treating patients who are colonized with Candida in the urine or sputum.

Going further:
EMPIRICUS trial (https://www.thebottomline.org.uk/summaries/icm/empiricus/) , TheBottomLine review by Segun Olusanya.
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