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Epidemiology

• EPIC study – Point prevalence study on April 29, 1992

1417 ICU – 10038 patients (32% post-surgical patients)

63% mechanically ventilated, 78.9% intravenous catheter

46.7% < 2days and 14% >21 days 

• 44.8% had ≥1 infection (50.4% ICU acquired - 85% microbiological)

• 34.4% Enterobacteriaceae, 30.1% Staphylococcus, 28.7% Pseudomonas

• 17.1% Fungi and 0.2% Viral 

Vincent JL et al, JAMA. 1995 Aug 23-30;274(8):639-44



Epidemiology

• EPIC II study – Point prevalence study on May 8, 2007 

   1265 ICU – 13796 patients across 75 countries (25 hospitals from India) - 56% ventilated 

• 51% had one or more infections – of them 70% had positive cultures (47% gram +ve,  

62% Gram –ve,19% had fungal)

• Most common staph (20%), pseudomonas (20%) and E.coli(16%)

• 71% receiving antibiotics (therapeutic/prophylactic)

• 16% of infected are on antifungals

Vincent J et al. JAMA. 2009;302(21):2323–2329





Epidemiology 

• Most common IFI in ICU is – Invasive Candidiasis (70%) followed by aspergillosis and 
mucormycosis 

•  Lab-based surveillance from 25 hospitals in 6 countries (4 from India)

Cortegiani A etal. Arch Clin Infect Dis. 2017;12(4):e12414
Tan BH, Chakrabarti A et al Clinical Microbiology and Infection (2015)



Epidemiology  - Candidemia across world 

USA 1997 Latin America 1997 Europe  1997 India 1991-2000

albicans 56 41 53 14

parapsilosis 9 38 21 2

glabrata 19 2 12 3

tropicalis 7 12 6 38

guilliermondii 1 2 4 12

krusei 2 1 5

Others 6 5 3 26

Chakrabarti, A et al Intensive Care Med 41, 285–295 (2015)



Epidemiology  - Candidemia across world 

Hilmar Wisplinghoff et al. Clin Infect Diseases,39,3,1 Aug 2004,309–317



Epidemiology of candidemia
• 27 ICUs from India – April 2011 – September 2012

• Of 215,112 patients – 1400 had candidemia (6.51/1000 ICU admissions)

• Median duration of candidemia was 8 days (4-15 days)

• Found our patients were younger and less serious patients when compared to other populations – due to prior broad-
spectrum antibiotics and steroids in large numbers in our patients

• Crude mortality – 44.7%, Attributable 22.8% 

Species Prevalence

C. tropicalis 41.6%

C. albicans 20.9%

C. parapsilosis 10.9%

C. glabrata 7.1%

C. auris 5.2%

Chakrabarti, A et al Intensive Care Med 41, 285–295 (2015)

Chakrabarti A Scand J Infect Dis 41(4):275–284

82 % of healthcare providers were found to carry yeast on their hands 
 80 % were C. tropicalis



• Azole and multi-drug resistance were seen in 11.8% and 1.9% isolates



Candida auris 

• First reported in 2009 from ear discharge of a patient in Japan

• First documented bloodstream infection in 2011 from Korea

• Spread worldwide in a decade and is responsible for 25-40% of cases in South Africa and India 

• Global warming may have enabled C.auris to break the human endothermy barrier

• 74 of 1400 cases were candida auris in a study conducted across 27 ICUs in India – Mortality was 50%

• Reported crude mortality is 30-60% 

Anirima et al, Clinical epidemiological and Global Health, Volume 28,2024,101671
Chakrabarti, A et al Intensive Care Med 41, 285–295 (2015)



Clade I, III, IV – multi-drug resistant invasive infections
Clade II – ear infections 



Colonisation 

• IL-17 signalling combats mucocutaneous 

colonization

• Mannan structure different from the albicans 

group helps in evading phagocytosis/killing by 

neutrophils 

• C.auris is distinct among yeast in that it readily spreads in healthcare settings

• Adapt to colonizing the human skin (nares, axilla and groin) – persist for many months, 

abiotic surfaces, including medical devices (for at least 7 days)



Risk factors 

Risk factors for candida species infections 

                                                              +

                                  Previous skin colonization by C. auris 

                                  (Candidemia in up to 25% of patients)



RISK FACTORS FOR INVASIVE CANDIDIASIS 

1. Critical illness – long-term ICU stay 

2. Presence of central venous catheter or TPN

3. Hemodialysis 

4. Abdominal surgery – anastomotic leak/laparotomies

5. Glucocorticoid use or chemotherapy for cancer

6. Acute necrotizing pancreatitis 

7. Hematological malignancies, solid organ tumor 

8. Solid organ transplantation

9. Use of broad-spectrum antibiotics

10. Candida colonization (colonization index >0.5 or corrected colonization index >0.4)



• 34 studies (4877 articles screened)

• ICU patients



Colonisation as risk factor 

• 10 studies - 9825 patients
• 3886 - colonized by a Candida (40%) 
• 462 - invasive candidiasis (4.7%)
• Colonization – 46.8% (29.9-61.8%)
• High NPV 96.9% (95% CI 92.0–98.9%)
• Low PPV 9.1% (95% CI 5.5–14.6%)

H. Alenazy et al. International Journal of Infectious Diseases 102 (2021) 357–362



Definitions & Pathogenesis 

• Invasive candidiasis comprises both candidemia and deep-seated tissue candidiasis

• Candidemia – Blood culture positive – most common form 
• Isolation of Candida species from at least 1 blood culture, is unequivocal

• Candidemia can be due to CVC or non-CVC-related 

•  CVC-related - Growth of ≥15 colonies of a Candida species from a removed catheter tip

                               Identification of the same Candida species from the catheter tip and peripheral blood 

                               Differential time to positivity > 120 mins (81% sensitivity & 92% specificity – short-term catheter)

                                                                                                         (93% sensitivity & 75% specificity – long-term catheter)

• Deep-seated candidiasis arises from either hematogenous dissemination (candidemia) or direct 
inoculation of candida species to a sterile site, such as the peritoneal cavity (without candidemia)

Ben-Ami R et al J Clin Microbiol. 2008 Jul;46(7):2222-6
Raad I, Hanna HA et al Ann Intern Med. 2004 Jan 6;140(1):18-25

Leroy et a. Crit Care Med 2009 Vol. 37, No. 5

39.4%

32.1%

28.4%

Isolated candidemia

Isolated candidiasis
without candidemia

Isolated candidiasis with
candidemia



Logan C et al, Intensive Care Med. 2020 Nov;46(11):2001-2014 
Kullberg BJ et al, N Engl J Med. 2015 Oct 8;373(15):1445-56



Candida infections in ICU 

Logan C et al, Intensive Care Med. 2020 Nov;46(11):2001-2014



EORTC MSGERC definition

• Proven IC - definitive evidence of the organism in a normally sterile site
• Histopathologic, cytopathologic, or direct microscopic examination of material from a normally sterile site, obtained 

by needle aspiration or biopsy showing budding cells/pseudo hyphae/ hyphae consistent with Candida species but to 
be confirmed by culture or PCR 

• Recovery of candida by culture obtained by sterile procedure (<24 hrs from drain) from a normally sterile site 
showing a clinical or radiological abnormality consistent 

• Blood cultures yielding candida species

• Probable IC – 
1. 1 clinical criterion (fundus, hepatosplenic lesion on CT, clinical or radiological (non-pulmonary) abnormalities 

consistent and not explained otherwise)

2. 1 mycological criterion (positive serum 1,3-ꞵ-d-glucan in 2 consecutive samples, candida in an intra-abdominal 
specimen obtained surgically or within 24 hrs of drainage)

3. 1 host factors – Steroids ≥20 mg, ANC ≤500 or qualitative deficiency, Impaired gut wall integrity (surgery, 
chemotherapy, biliary tree abnormality, recurrent perforation, ascites, mucositis, severe pancreatitis, TPN), 
Impaired cutaneous  barriers (candida colonisation - ≥2 cultures of respiratory secretions, stools, skin, wound, 
urine, drain >24 hrs), HSCT, Solid organ transplant 

Bassetti M et al, Clin Infect Dis. 2021 Mar 12;72(Suppl 2):S121-S127



• Retrospective study, 230 patients

• Jan 2002-Jan 2005

• Hospitalized patients with candida BSI 



HIGHER SUSPICION
• In non-neutropenic patients with candidemia – distant sites of infection are uncommon

• 15% of patients have ocular manifestations 

• 1-2% develop endophthalmitis 

• DILATED FUNDUS EXAMINATION IS A MUST WITHIN A WEEK AFTER INITIATION OF TREATMENT 

• FUNDUS TO BE DONE AFTER RECOVERING OF NEUTROPHILS IN NEUTROPENIC PATIENT

• Endocarditis – uncommon – routine echo is not recommended if no RF for IE is present (intravenous drug 
abuse, pre-existing valvular disease, or the presence of a prosthetic cardiac valve)

Pappas, P et al, Nat Rev Dis Primers 4, 18026 (2018)



WHAT HAS TO BE DONE?

• Prophylactic antifungal?

• Biomarker-based pre-emptive therapy?

• Risk-based empirical therapy?

• Targeted therapy?



Definitions 

• Prophylactic - critically ill patients with risk factors (such as immunosuppression) and/or risk 

factors linked to the reason for their admission (septic shock, abdominal surgery, long ICU stay, 

broad-spectrum antibiotic therapy, etc.)

•  Pre-emptive therapies – 

➢ diagnosis based on fungal biomarkers (β d-glucan (BDG), Candida antibody, and mannan antigen assay)

➢ therapy triggered by microbiological evidence without proof of invasive infection (radiology)

• Empirical therapy - Signs and symptoms with specific risk factors for IC, irrespective of 

biomarkers 

• Directed/targeted therapies - Microbiological confirmation of invasive infection due to Candida 

species (e.g. a positive blood culture for Candida species) 



RISK PREDICTION?

• Models based on microbiological parameters only

• Models based on clinical parameters (clinical prediction rules)

• Models based on both microbiological and clinical parameters



MICROBIOLOGY 

Design Centre 
/Populati

on

N Cases Score developed PPV NPV Sen Spe

Pittet et 
al (1994)

Prospective Single 
Surgical 
ICU and 

neonates

29 11 
(38%)

COLONISATION INDEX 
CORRECTED COLONISATION INDEX

66
100

100
100

100
100

100
100

COLONISATION - Isolation of Candida ≥3 samples from the same or different sites ≥ 2 consecutive screening days
INFECTION – Requiring anti-fungal treatment 

Colonisation index = number sites colonized by candida/total number of sites tested
Corrected colonisation index = Number of sites with heavy growth of candida/ total number of sites positive for 
candida

Infected Non Infected p-value 

CI 0.7 0.47 <0.01

CCI 0.56 0.16 <0.01

CI >0.5

CCI >0.4



PROBLEM 

• Almost 50% of patients are colonised with candida and only 10-20% of them develop invasive 
candidiasis

• Leads to over-treatment 

• Progression to Invasive candidiasis is reduced but no mortality benefit was observed 

• Change in ICU microbiome 

Logan C et al. Intensive Care Med. 2020 Nov;46(11):2001-2014



CLINICAL PARAMETERS?

1. Mechanical ventilation for least 48 h 

2. Antibiotic use and CVC (D1-D3 of admission)

At least one of the following additional risk factors: 

a. Any surgery (within last 7 days),

b. Steroids and immunosuppressive use (within last 7 days)

c. Pancreatitis (within last 7 days)

d. TPN (D1-D3 of admission)

e. Any dialysis (D1-D3 of admission)

Design Centre 
/Population

N Cases Score developed PPV NPV Sen Spe

Ostrosky 
et al 

(2007)

Retro Multiple
Surgical and 
medical ICUs

2890 88 
(3%)

Ostrosky - Zeichner Clinical 
Prediction Rule 

9 97 34 94

Ostrosky 
et al 

(2009)

Retro Multiple
Surgical and 
medical ICUs

597 22
(3.7%)

Revised Ostrosky - Zeichner Clinical 
Prediction Rule 

10 97 50 83



Microbiological + Clinical 

• 73 medical/surgical ICU (n=1699)

• >18 yrs admitted for at least 7 days 

• Screening at admission and once a week (tracheal & gastric aspirates, pharyngeal exudates, and urine)

Design Centre 
/Population

N Cases Score developed Sen Spe

Leon et al. 
2006 

Prospective Multicentre 
Surgical/medical 

1699 97 
(5.8%)

Candida score 81 74



• Candida score = 1X(total parenteral nutrition) + 1X(surgery) + 1X(multifocal Candida species colonization) + 2X(severe 
sepsis)

• A cut-off value of 2.5  - sensitivity of 81% and a specificity of 74%
• score of 2.5 are 7.75 times as likely to have proven infection (risk ratio 7.75; 95% CI, 4.74–12.66) than patients with a 

Candida score up to 2.5



When to use

• Risk prediction models, because of their simplicity and high negative predictive values, should be 
used for identifying high-risk patients



DIAGNOSIS

• Culture-based tests

• Non culture-based tests



Blood culture

• Only diagnostic approach that allows 
subsequent susceptibility testing

• Sensitivity is 21%-71% in invasive candidiasis 
without candidemia 

• Overall, 38% (156/415 patients)

• By inclusion of candidemia blood culture 
sensitivity in invasive candidiasis is 63%-83%

• For almost 75% of patients in Group 1 and Group 2, overall sensitivity is approximately 50% across all groups
• 95% blood cultures - positive within 96 hours
• But TTP is species dependent (glabrate grows slower than albicans)

Clancy et al CID 2013:56 (1 May) 



Blood culture

• Requires viable candida in blood 

• 10 ml (0.2% of circulation) is captured during sampling

• Increase in yield with serial blood cultures and culture during febrile episodes 

• Negative blood cultures may be due to intermittent or transient release of viable cells into the 

bloodstream and rapid elimination from circulation 

• Pathogenesis may also affect sensitivity – catheter-related candidemia has a higher burden and 

gut-related has less load as it enters the liver which is efficient in clearing fungi 

• Conventional blood culture may delay the diagnosis and delay anti-fungal treatment 



Blood culture
• Standard automated blood cultures are not inferior for detecting yeast when compared to fungal-

specific culture bottles BACTEC Myco/F Lytic or Mycosis IC/F bottles, BACT/ALERT FAN aerobic 

bottles 

• Cultures of tissues or fluid recovered from infected sites during deep-seated candidiasis also 

exhibit poor sensitivity (often <50% ) and slow turnaround times, and require invasive sampling 

procedures that may be dangerous or contraindicated due to underlying medical conditions

• Drawbacks – 

• Requires live cells in the blood

• Higher turnaround time 

• Not suitable for invasive candidiasis (deep-seated)



Non conventional culture based tests

• Matrix-assisted laser desorption/ionization-time of flight (MALDI-TOF)

• Peptide nucleic acid fluorescent in situ hybridization (PNA-FISH)

• ꞵ-D glucan (Fungitell) assay

• T2 Candida assay – PCR based assays

• BioFire Film Array blood culture identification (BCID) panel

• Antigen & Antibody detection

• Candida species germ tube antibody



MALDI TOF MS 

•  Post-culture technique that uses mass spectroscopy

• Requires pure growth of an organism on artificial 
media

• No influence on the time to diagnosis of candidemia

• Accurate species identification is done in almost  
90-95% of samples in 10-15 mins

• 1-1.5 days less than conventional techniques with 
reduced cost

Tan KE J Clin Microbiol 50 
Marklein G et al, J Clin Microbiol 47



Peptide nucleic acid fluorescent in situ hybridization (PNA-FISH)

• Performed directly on a positive blood culture result rather than waiting for the growth of pure 

colonies

• A positive result narrowing the identification to a paired result (C albicans/C parapsilosis vs C 

glabrata/C krusei vs C tropicalis), not to the level of single-species specificity

Mc Carty et al. Infect Dis Clin N Am 35 (2021) 389–413



T2 candida assay – FDA approved 

• Magnetic resonance detection to identify Candida organisms in whole-blood

• It groups results into C. albicans/C. tropicalis, C. krusei/C. glabrata, or C. parapsilosis.

• Results are available within 3 to 4 hours after specimen processing

• Sensitivity 88.9%   PPV 91.7%   NPV 99.6%

• Prior antifungal treatment was associated with persistently positive T2Candida results even after 

blood cultures cleared

Mc Carty et al. Infect Dis Clin N Am 35 (2021) 389–413



PCR-based assays – No FDA approval

• A major limitation of PCR studies is the lack of standardized methodologies and multicenter 
validation of assay performance



Problem with PCR based technique 

• Low CFU?

• The estimated burden of yeasts required for reliable DNA-based PCR detection is 5 to 10 CFU/ml 

Pfeiffer CD et al, J Clin Microbiol. 2011 Aug;49(8):2879-83



STRUCTURE OF CELL WALL 

• Cell wall – necessary for survival - dynamic structure – continuous remodeling during the life of 

the organism

• Exoskeletal structure - chitin, glucan, mannan, and glycoproteins

• BG component = mainly of glucose polymers linked via ꞵ-1,3-glycosidic bonds, forming the BG 

backbone of the fungal cell wall

• As the fungus grows and divides, this cell wall is continuously remodeled and some BG is released 

as soluble forms, most of which are multiple strands intermingled as triple helices and the rest as 

single strands or random coils



Antigen and Antibody detection 

• Antigen detection - limited by rapid clearance from the bloodstream 

• Antibody testing – performed well even in immunocompromised hosts

• Serum IgG responses against specific antigens have typically performed better than IgM

• Well studied test - combined mannan/anti mannan antibody assay, which is currently approved 
for use in Europe but not the United States (Platelia Candida Ag and Ab; BioRad) 

Mikulska M et al. Crit Care. 2010;14(6):R222
Peter G. Pappas et al. Clinical Infectious Diseases, Volume 62, Issue 4, 15 February 2016



β-D-glucan

• Cell wall constituent of Candida, Aspergillus, 
Pneumocystis jiroveci, and several other fungi

• Approved by US FDA in 2004 

• True-positive results are not specific for invasive 
candidiasis but rather suggest the possibility of an 
invasive fungal infection

• β-D-glucan detection can identify cases of invasive 
candidiasis days to weeks prior to positive blood 
cultures, and shorten the time to initiation of 
antifungal therapy FUNGITELL ASSAY

activate the Limulus amebocyte lysate clotting 
cascade in the blood of Limulus polyphemus, 

the North American horseshoe crab.
<60 pg/ml= Negative 
60-80 pg/ml = Indeterminate
>80 pg/ml = Positive

Limulus amebocyte lysate clotting cascade can 
also be activated via another zymogen (factor C) 
by bacterial endotoxin = False positive Tran et al Arch Pathol Lab Med—Vol 140, February 2016



β-D-glucan

Study Sensitivity (%) Specificity (%) PPV (%) NPV (%) Notes

Obayasi 2008
Study of 456 Autopsy 

Cases

78.0 98.4 86.7 97.1 Blood culture testing 
sensitivity was 8.3%. 

Used 80 pg/mL 
positivity cutoff.

Obayashi et al 
15 candidemia 

patients 
BG Results 

Comparison Study

93.3 77.2 51.9 97.8 Lower specificity and 
PPV due to false 

positives in 
bacteremia patients.

Ostrosky et al 2005
163 proven/Probable 

IFI vs 170 subjects 
Multicenter 

Prospective Study

64.4 (80)
69.9 (60)

92.4 (80)
87.1 (60)

89 (80)
83.8 (60)

73 (80)
75.1 (60)

Sensitivity lower in 
probable group. 
Cryptococcus sp, 

Mucor sp, and 
Rhizopus sp not 

detectable.

Meta-Analysis by 
Karageorgopoulos et 

al

76.8 (95% CI: 67.1–
84.3)

85.3 (95% CI: 79.6–
89.7)

- - Specificity increases 
with at least 2 

sequential positive 
results.

Problem 
LOW SENSITIIVITY 





55 of 89 were colonised
29 had invasive abdominal candidiasis 
27 had negative blood cultures 

Median Beta-d-glucan – 253 vs 99 (IAC vs Colonisation)

Tissot et al.  Am J Respir Crit Care Med. 2013 Nov 1;188(9):1100-9



If BDG > 400 
Severe sepsis (91% versus 28%) 
Mortality (36% versus 6%) 



FALSE POSITIVE  

Dimorphic fungi: Coccidioides immitis, Histoplasma 
capsulatum, Sporothrix schenckii
Pneumocystis jiroveci 
Systemic bacterial infections 
Severe mucositis



BioFire Film Array BCID assay

Salimnia H  J Clin Microbiol. 2016 Mar;54(3):687-98



Diagnosis of candida auris 
Diagnostic Approach Description

Culture-based testing Isolation of C. auris in culture is important for reporting antifungal susceptibility patterns

Morphological features Unlike most other Candida species, C. auris grows well at 40-42°C

Chromogenic media CHROMagar- Colonies appear white or pink with a blue halo within 48 hours

Conventional identification systems

(VITEK-2 YST, API 20C, BD Phoenix, and 

MicroScan)

Misidentify C. auris as other Candida species

MALDI-TOF mass spectrometry Accurate identification of C. auris can be achieved using MALDI-TOF mass spectrometry

Molecular methods - Sequencing of the D1-D2 region of the 28S rDNA or internal transcribed spacer regions can 

reliably identify C. auris.

- Real-time PCR assays are sensitive and specific for direct detection



FUND ICU DEFINITIONS - 2024 

No role of BDG as per definition 



MANAGEMENT



• Population - Critically ill adult patients (1)mechanically ventilated ≥ 5 days (2) ≥ 1 colonization site 
(other than rectal swab or stool) positive for Candida species using traditional culture methods; 
(3) ≥ 1 additional organ dysfunction; (4) previous treatment for more than 4 days using broad-
spectrum antibacterial agents within the last 7 days; (5) 1 arterial or central vein catheter, and    
(6) 1 new finding of ICU-acquired sepsis of unknown origin 

• Intervention & Control - Empirical micafungin 100 mg OD X 14days  (n = 131) vs placebo (n = 129)

• Outcome – 
• primary - was survival without proven IFI 28 days after randomization

• secondary - new proven fungal infections,

                          survival at day 28 and day 90

                          organ failure

                          serum (1-3)-β-D-glucan level evolution

                          incidence of ventilator-associated bacterial pneumonia





• 22 studies 2761 patients

• All cause mortality - RR 0.93, 95% CI 0.79 to 1.09, P value = 0.36

• Outcome of proven invasive fungal infection - reduced the risk - RR 0.57, 95% CI 0.39 to 0.83, P 
value = 0.0001 

• Risk of fungal colonization - RR 0.71, 95% CI 0.52 to 0.97, P value = 0.03

• Risk of developing superficial fungal infection - RR 0.69, 95% CI 0.37 to 1.29, P value = 0.24

• Adverse events requiring cessation of treatment RR 0.89, 95% CI 0.62 to 1.27, P value = 0.51



EMPIRICAL TREATMENT

• In another study, the use of empirical fluconazole in critically ill 
patients ventilated for 5 days did not decrease mortality risk or 
occurrence of invasive candidiasis 

Bailly S et al. Am J Respir Crit Care Med. 2015 May 15;191(10):1139-46



Prophylaxis and empirical treatment in ICU

• Prophylaxis 
• High-risk patients if the local incidence of invasive candidiasis >5% 

• Daily scrub with chlorhexidine decreased the incidence of candidemia 

• Empirical 
• Critically ill patients with risk factors and NO OTHER KNOWN CAUSE OF FEVER 

and culture data from non sterile sites (if any) [clinical + microbiological]

• Start treatment as soon as possible – if fungal sepsis causing shock – mortality 
is 100% without treatment and 50% with treatment

• Markers – BDG – variable results in studies – 70-90% sensitivity but low PPV 
   ?Role of serial testing

                    

Peter G. et al. 2016 Update by the  Clinical Infectious Diseases, Volume 62, Issue 4, 15 February 2016



DEFINITIVE TREATMENT



• 13 trials (n=3632) published 2022

• Caspofungin and micafungin have a higher clinical 

and mycological response 

• Higher discontinuation with conventional ampho B 



• 13 RCTs = 3528 patients

• Echinocandins are preferred 



SOURCE CONTROL



• 9 studies = 1853 patients

• Mean days of de-escalation was 5.2 days 



• Clinical cure 1.29 (0.88-1.88)

• Microbiological cure 1.62 (0.71-3.71)

• 30-day survival 2.17 (1.09-4.32)



Less susceptible to echinocandin 
Numerically more treatment failures 

but not statistically significant
But can be given 



Fluconazole – uncertain 
Failure and resistance increasing

Given as de escalating agent 



Optimal treatment – not defined 
RECOMMENDED – Echinocandins 

Resistance strain are emerging



Resistance 
in C.auris

90%  fluconazole 
resistant 

5% echinocandin 
resistant 

No clinical resistant
30% resistance by MIC cut off  



Resistance

2011-2012 (74 isolates India) 2017 (54 isolates India, Pak, S.Africa)

Fluconazole 58.1% 93%

Amphotericin B 13.5% 35%

Echinocandins 9.5% 7%

Treatment –No proper consensus 
• Echinocandins are preferred first line (caspofungin, micafungin, and anidulafungin) – Poor CNS penetration

• Caspofungin inactive against C.auris biofilms  
• At least 2 weeks after the blood culture is sterile
• Flucytosine – for UTI
• If clinical worsening or 5th day blood culture positive – resistance suspected -> amphotericin B
• If azoles are sensitive – they can be used as a step–down treatment



First line Alternatives Duration

Non neutropenic 
candidemia

Echinocandins Flucytosine
Amp B

14 days after last sterile blood 
culture and symptom resolution

Source control
Daily cultures
De-escalation at 5 days
Fundus within week
Echo for IE +/-

Neutropenic 
candidemia 

Echinocandins Liposomal Amp B 
Voriconazole

14 days after last sterile blood 
culture and symptom resolution
With resolved neutropenia

?Catheter removal - As 
presumed GI is cause
De-escalation
Fundus after neutrophils 
recover 

Disseminated 
candidiasis 

Liposomal AmpB 
or Echinocandins  

Flucytosine 3–6 mo and resolution or 
calcification of radiologic lesions

?Dual therapy with 
Flucytosine
De-escalation to oral after 
stabilisation

Endocarditis Ampho B or 
Echinocandins 

Atleast 6 wks after valve 
replacement 

Replacement is almost always 
necessary (large veg)

Cystitis Fluconazole Ampho B 1-2 wks Echinocandins – minimal role
Liposomal – no role
cUTI – treat as candidemia



THANK YOU
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