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1. Introduction 
The Global Antimicrobial Resistance Surveillance System (GLASS) aims to support the 
implementation of the Global Action Plan on Antimicrobial Resistance (GAP-AMR) by promoting and 
strengthening standardized antimicrobial resistance (AMR) surveillance worldwide. GLASS combines 
patient, laboratory, and epidemiological surveillance data to enhance understanding of the extent 
and impact of AMR on populations. In its early implementation phase (2015-2019), GLASS aims to 
combine data on the status of enrolled countries’ AMR surveillance systems with AMR data for 
selected bacterial pathogens that cause infections in humans. However, recognizing the growing 
threat of resistant fungal infections, GLASS started a global collaborative effort to also compile 
available data on antifungal-resistant infections. Although largely out of the public’s view, fungi are 
also major causes of human disease and death, and resistance to antifungal medications is a growing 
problem, as it is for antibiotic drugs. One of the major limitations in addressing the threat of 
antifungal-resistant fungi is a lack of data at the global level. Few countries have effective 
surveillance systems for fungal diseases, and consequently, statistics on their incidence, resistance, 
and related burden of disease are limited. 

As the spectrum of invasive antifungal-resistant infections is broad, the GLASS Fungal AMR effort will 
initially focus on invasive fungal bloodstream infections (BSIs) caused by Candida species (spp.). 
Candida spp. BSI is the most common type of invasive fungal disease. Antifungal susceptibility data 
of invasive Candida isolates, especially from patients in high-risk hospital units (e.g. intensive care 
units (ICUs), neonatal ICUs), that will be available through GLASS will provide an overview of the 
emerging resistance in Candida spp. 

Unlike bacteria, accurate identification and antifungal susceptibility testing (AFST) of Candida spp. 
are still major challenges as many laboratories worldwide lack this capability. A fundamental 
limitation is that resistance breakpoints differ by individual species, with many species lacking 
defined breakpoints, and most laboratories rely on phenotypic Candida1 identification methods that 
cannot reliably differentiate beyond the most common species of Candida. Also, the databases of 
automated commercial microbial identification methods used in routine microbiology laboratories 
to identify Candida species may lack emerging and new Candida species, thus requiring molecular 
methods for accurate identification. The AFST expertise to perform the reference broth 
microdilution methods for Candida species is generally restricted to specialized laboratories, and 
breakpoints for interpreting the susceptibility by reference broth microdilution methods have been 
established for only the common Candida spp.  

This early implementation protocol was developed to support countries to strengthen or build their 
national fungal AMR surveillance, and enable incorporation of AMR surveillance for invasive Candida 
into GLASS. The protocol describes the objectives and methodology, and provides details of the 
proposed approach and defined targets for the surveillance of resistance in Candida BSIs. Using the 
evidence collected during the early implementation and the lessons learnt, the protocol will be 
finalized, and the Candida spp. resistance surveillance component will be fully incorporated into 
GLASS. 

1.1.  Objectives 
The objectives of this early implementation are: 

● To collect, analyse, interpret, and report the species distribution of Candida and the antifungal 
resistance patterns of Candida spp. causing BSIs;  

● To support countries in setting up and strengthening a national fungal AMR surveillance system, 
including building laboratory mycology capacity and improving data quality;  

                                                           
1 Candida albicans, C. parapsilosis, C. glabrata, C. tropicalis, C. krusei 
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