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Dear Editors,

I read with interest the article by Pathadka et al. [1], and
found the increased use of oral itraconazole in 27 middle-
income countries intriguing. I was privileged to treat some
of the first patients in the world with this new antifungal
agent from 1987 onwards, contribute to the studies that led
to its licensure in 1991 [2], and promulgate its use for non-
approved indications such as allergic bronchopulmonary
aspergillosis (ABPA). Our team at Global Action For Fun-
gal Infections (GAFFI) successfully submitted itraconazole
for inclusion on the World Health Organization (WHO)’s
Essential Medicine List (EML) in 2017 [3, 4].

The authors show a big uptake in usage in 2015/6 preced-
ing the WHO’s listing in 2017, and my speculations about
the reasons for this is are as follows.

Chronic pulmonary aspergillosis (CPA) requires long-
term, usually oral, antifungal therapy in most patients. The
European Society of Clinical Microbiology and Infectious
Diseases together with the European Respiratory Society
developed guidelines for the management of CPA that were
published in early 2016 [5]. In August 2014, I presented
these draft guidelines to the pulmonary society in China
(with a large audience). Subsequently we estimated that
there were ~ 488,000 CPA patients in China [6]. Locally
manufactured Aspergillus antigen and antibody tests were
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then available in China. Do the authors know if the increase
seen in itraconazole was particularly marked in China?

Itraconazole is also useful for ABPA and what is now
colloquially called ‘fungal asthma’. We published a slightly
under-powered randomised, placebo-controlled study of
itraconazole for severe asthma with fungal sensitisation
showing significant benefit in quality of life in 2009 [7].
Other randomised studies of acute stage ABPA itraconazole
versus corticosteroids from India [8] and all severe asthma
also comparing itraconazole with (lower dose) corticoster-
oid from Iran [9] probably came too late to influence the
consumption of itraconazole that the authors documented
to 2018, and Iran is not included amongst the 38 middle-
income countries. In low- and low-middle income countries,
itraconazole remains a viable alternative to oral corticoster-
oid for severe asthma and ABPA in those who cannot afford
biologics.

Both acute but also recurrent vulvovaginal candidiasis
(RVVC) are very frequent, with an estimated 138 mil-
lion women suffering from the latter globally [10]. RVVC
responds to long-term antifungal suppression with flucona-
zole, but replacement of Candida albicans with C. glabrata
and fluconazole resistance in C. albicans reduce its effective-
ness. It is likely itraconazole has been more frequently used
for this indication.

There has been increasing awareness of disseminated
histoplasmosis in AIDS, thanks to the pioneering work of
Mathieu Nacher, Antoine Adenis and colleagues in French
Guiana [11]. Itraconazole is an important step-down and
maintenance therapy for histoplasmosis, and some increased
usage may have followed awareness and improved diagnostic
capacity, with reduced deaths. The discovery of large num-
bers of such cases in Africa [12—-15] should substantially
increase usage further, although only three North African
countries and South Africa were included in the survey.

A long-term program of estimating the incidence and
prevalence of serious fungal diseases (including CPA,
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Fig. 1 Countries in which itraconazole is licenced for use 2021/22. Source: https://gaffi.org/antifungal-drug-maps/. Dark red = approved for use.
Pink = not approved for use. Grey = no data available. Reproduced with permission

ABPA, fungal asthma, RVVC and histoplasmosis) has
now encompassed over 80 countries [16]. Engagement of
national experts in these countries has alerted them to the
relatively high prevalence of these conditions, and this may
have contributed to local awareness.

The first cases of terbinafine-resistant dermatophytosis
(ringworm) were reported in India in 2016 [17]. Itraconazole
for 3 weeks at a dose of 400 mg daily (more usually used
for skin fungal infections) is about 75% effective in treating
these inflammatory and disfiguring lesions. Do the authors
know if there was a marked increase in consumption in India
in 2017 and 2018 in response to this ongoing epidemic?

The authors reference GAFFI’s 2016 summary of anti-
fungal drug availability across the world [18]. This has been
regularly updated since and fortunately many more countries
do now have itraconazole approved for use (Fig. 1), but not
Bolivia, Morocco, Senegal, The Gambia, Mauritania, Benin,
Niger, Democratic Republic of Congo, Ethiopia, Ukraine
Kyrgyzstan and Tajikistan [19]. However, the price of itra-
conazole remains unaffordable for many, and in most low-
and middle-income countries it is not included with uni-
versal health coverage or government-funded medications.

The authors’ survey was until 2018. The echinocandin
antifungal agents were added to the WHO’s EML in 2021
[20]. It will be of interest to observe whether this has an
appreciable impact on usage over the coming years, espe-
cially in middle-income countries.

Sincerely

David W. Denning
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