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General comments
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In general Fellows of the Royal College of Pathologists welcomed this
consultation and the initiative it represents.

Specific comments on text
Line No. of the first

Comment and rationale; proposed changes

line(s) affected

Outcome (if applicable)
<to be completed by the EMA/HMA>

Concerns were expressed about whether fungal pathogens and antifungal resistance
had been considered and included. This clearly links with agricultural use of azoles as
a risk factor.
Another but more global concern is that after ketoconazole lost its licence there are
no mould active oral antifungals on the WHO¹s essential medicines list. Co-infection
with TB is very common in many countries and lungs with TB cavities are at very high
risk of developing chronic aspergillosis with high annual mortality in the absence of
treatment.
Resistance to antifungal agents is a growing global problem that requires urgent
attention. The impact of agricultural and horticultural use of antifungals is not
considered.
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Tri-azole antifungal agents are the mainstay of treatment for invasive fungal
infections and in the absence of effective treatment these infections are lethal. Triazoles also offer the most cost effective approach, and antifungal stewardship
programmes aim at restricting their unnecessary use in order to spare their activity.
At the same time, azole fungicides are widely used for crop protection and material
preservation. Millions of kilograms of tri-azole agents are used in the regular spraying
of crops and food commodities in the Europe each year. Despite this, fungi continue
to decimate major food crops such as wheat, and barley.(1) The recent flooding and
global disasters are likely to result in an increased need for fungicides as
environmental disruption triggers dispersion and moist conditions promote fungal
growth.(2) Ongoing climactic change and global warming exacerbate the problem.(3)
This is relevant to human disease as the main source for human fungal pathogens is
the environment. Azole resistance in one of the most important fungal pathogens,
Aspergilllus fumigatus, has emerged rapidly over the last decade and this has been
clearly linked to azole fungicide use in agriculture.(4)
The prevalence of aspergillosis is not clearly defined and although invasive disease is
rare and confined to immunocompromised populations, the burden of chronic
respiratory disease in terms of asthma, allergic bronchopulmonary aspergillosis and
chronic
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immunocompromised patients at risk for severe fungal infections.
There is strong evidence that antifungal resistance results in clinical failure and higher
mortality rates (6, 7). Azole resistance of Aspergillus was first noted in the 1990’s and
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has risen steadily since.(7, 8) Early cases were shown to arise from a variety of de
novo mutations in patients on long-term therapy for chronic respiratory conditions.
However, more recently a clonal resistance mechanism has been identified in both
patient and environmental isolates. Whilst most prevalent in the Netherlands, it has
now spread globally(9-13)and represents a significant public health problem.(14) This
specific TR34/L98H mutation consists of a tandem repeat of 34 bases (TR34) within
the promotor region of the CYP51A gene, combined with a leucine to histidine amino
acid substitution (L98H).
Azole resistance is found in up to 26% of environmental surveillance isolates in
Europe and in TR34/L98H mutation is present in 50% of these.(4) Interestingly, the
TR34/L98H

mutation

has

not

been

the

most

frequently

reported

resistance

mechanism in the UK but this should be interpreted with caution as data are
extremely limited. (15) Importantly, this TR34/L98H mutation linked resistance is not
only found in environmental isolates of Aspergillus but also in clinical isolates from
patients with no previous azole antifungal exposure. It appears that the patients have
become infected with an azole resistant environmental strain. The mutation confers
pan-azole resistance to itraconazole, voriconazole, posaconazole(16) as well as many
azoles widely used in agriculture. Global spread of this resistance mechanism has
been linked to the selective pressures exerted by massive agricultural fungicide
usage. (17) Whilst direct evidence linking resistance to pesticide use is lacking, the
circumstantial evidence is overwhelming.(16, 18) Recently, another environmental
mechanism of resistance has been identified and associated with clinical treatment
failures in patients. (17) This too has been linked to agricultural use of fungicides and
highlights the need for the medical and mycological establishment to invest in robust
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surveillance and identify azole resistance as a research priority.
Recent analysis has highlighted that mycology in the UK receives only 2% of funding
allocated for research in human infectious diseases.(19) Little of this is directed at
global health and translational research is relatively poor. However a lack of
investment and succession planning remain and this coincides with the burgeoning
problems of antifungal drug resistance, emerging infections and increasing antifungal
drug expenditure as well as increased morbidity and mortality.
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