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Introduction
Identify and describe the relevant background information needed to understand this research paper. Where does this paper fit within the context of what is (or was) known about this topic? Identify the key observation/question that the authors are attempting to explain with their research. 
· ~1.2 billion people globally are estimated to suffer from a fungal disease
· Skin/mucosa infections
· Minority: invasive / chronic 
· Difficult to diagnosis and treat
· 1.5 to 2 million people die of fungal infections each year, more than malaria and tb
· Most mortality due to 
· Candida
· Aspergillus
· Cryptococcus
· Pneumocystis
· Antifungal therapies focus on inhibiting ergosterol and beta-D-1,3 glucan synthesis and perturbing the cell membrane 
· Voriconazole (drug?) of choice for leukemia and transplant patients
· ~30-50% of invasive aspergillosis patients die
· Late diagnosis, infection of sites that can’t be treated, drug resistance 
· Mortality of candidemia is ~50%
· No approved antifungals since 2006
· Voriconazole – a case study 
· Kills over 50 strains 
· Both intravenous and oral were created
· Side effects of visual aspect occurred after high doses (flickering lights or zigzag lines)
· Showed entered CNS
· Low or undetectable = failed
· High = toxic , death
· Challenging clinically
· Major variations in 
· Exposure and metabolism
· Notable drug interactions
· Appreciable toxicity 
· 30-50 % still die even with treatment 
· Drug Resistance in Fungi
· Azole resistance 
· Fungi not known to transfer resistance genes between them , and patient to patient transmission is not common
· Found in Belgium, Denmark, Germany, UK, China, India, Tanzania, Kuwait, and Iran
· Agriculture could be to blame for increase in resistant strains (azole fungicides)
· Restrict of azole to only essential crops may be sensible 
· A sparse Discovery Pipeline
· “four compounds are in active clinical development for the treatment of systemic disease, with a further two agents expected to enter clinical development in 2015” 
· Two main reasons for limited drug development pipeline
· Difficulty identifying new broad-spectrum compounds
· Lack of funding
· Also difficult because eukaryotic, so many proteins and other targets are also found in human cells 
· In C. albicans and Saccharomyces cerevisiae
· Chemically induced haploinsufficiency 
· Functional genomics technology
· Development opportunities
· Aspergillus amplifier effect in CF, asthma, and COPD
· No drug candidates for this 
· Needed for adverse effects, resistance, and bad response rates
· Cryptococcal meningitis another target 
· Outlook
· Better diagnostics = better antifungals can be developed
· Pharmacodynamic modeling and focused clinical studies 
Figure 
What is the hypothesis being tested?
How is the hypothesis being tested? (Methodology and what is being measured)
What are the results?
What is the interpretation of the results?

Conclusion/Discussion
What are the major conclusions from this study? 
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