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Antifungal Drugs Shortage in India amidst Looming Increase in Invasive Fungal Infections

among COVID-19 Patients: An Impending Crisis
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Abstract

The widespread prevalence of fungal infections in the second wave of COVID-19 pandemic could be owed to ubiquitous and injudicious
use of steroids and immunosuppressive nature of the virus. However, these fungal infections also meant increased use of antifungal
drugs, hence endangering their supply. Amphotericin B is the first line drug for mucormycosis which was declared as an epidemic in
India during the second wave. With the increasing demand of the drug, came challenges to manufacture and supply large quantities
of the drug and exploitation by creating a black market and spread of false information and imprudent usage. It is of utmost importance
to be prepared with adequate supply all over the nation and implementing safety regulations in manufacturing and supply of large
quantities of drugs during the demanding times and make them accessible at a reasonable rate.
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Background

The COVID-19 pandemic has affected humanity in
unprecedented ways. The SARS-CoV-2 quickly spread
throughout the world from its origins in China due to its higher
reproductive humber, hence making it more transmissible 1.
Extra pulmonary manifestations of the virus are now well
established, with gastrointestinal, renal, dermatological, and
neurological presentations being the other systems being
affected by it 2.

As the pandemic has led to devastating effects over entire
world, India has also been a major culprit in a way that it
affected India tremendously and led to development of severe
fungal infections post treatment during the second wave
observed between May-June 2021 3,
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Mucormycosis, commonly known as the "black fungus" was
predominant and transmitted widely during the second wave
of COVID-19 in India as compared to the first wave. With at least
3726 cases of mucormycosis in patients with active and
recovered COVID-19, the state of Gujarat reported the highest
number of cases, followed by the state of Maharashtra 34
Despite the fact that no official figures on mucormycosis in
COVID-19 cases were released by the Union Health Ministry in
the first wave of COVID-19, there were approximately 71
percent of global cases of mucormycosis reported in COVID-19
patients based on published literature from December 2019, to
the beginning of April 2021 ©.

The overuse of steroids in the treatment of COVID-19,
combined with the virus's immunosuppression, resulted in the
emergence of this opportunistic fungal infection 7. Since Indi
holds a large diabetic population, uncontrolled diabetes and
long-term stays in the intensive care unit are also the most
common causes pertaining to the rise of mucormycosis in
COVID-19 patients, with estimated prevalence of about 140 per
million population >8. More than 45,432 cases and 4252 deaths
due to mucormycosis were reported till 15th July 2021 which
were either among COVID-19 infected patients or in patients
who had recovered from COVID-19 °.

Although cases of mucormycosis were reported during the first
wave, cases during the second wave became more prevalent,
prompting state governments to declare this as an epidemic
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amidst the pandemic. The risk of the white fungus Aspergillosis,
which is thought to be even deadlier than the black fungus, also
was on the rise with a few cases reported in India 1°. Soon there
were cases of more lethal ‘white fungus' infection traced in
Bihar.

Many developing countries across the globe, including India
have recorded spiked incidence rates of invasive fungal
infections. The incidence of Candida spp. Yeast infections is
rising in the Indian subcontinent, with multidrug resistance
present in up to 12% of Candida isolates. Excessive
consumption of antifungal agents is also a current threat to
antifungal stewardship in India, as Candida spp. isolates
demonstrate decreasing susceptibility to amphotericin B - C.
tropicalis and C. albicans isolates in India demonstrated
minimum inhibitory concentrations of 29.2% and 16.8%
respectively 1,

This observation is also solidified by the difficulty of their early
diagnosis, which is paramount to successful patient outcomes,
leading to inappropriate antifungal treatment regimens and
increasing emergence of antifungal resistance in yeasts and
mycelial fungi 1%. In addition, patient healthcare requirements
are met by high out-of-pocket expenditure of households, with
approximately 40 million people falling below the poverty line
as a result 2. In this context, this article aims to discuss the
shortage of antifungal drugs in India during the pandemic and
the government strategies addressing fungal infections.

Government Efforts and Role of Indian Pharmaceutical
Industry

On 21 May 2021, mucormycosis was declared a notifiable
disease under Epidemic Disease Act 1897, and all government
and private hospitals were instructed to report every suspected
and confirmed case of mucormycosis to the Union Health
Ministry 3. The government diversified healthcare bodies to
ensure well-regulated use of steroids in the treatment of COVID
- 19, and proper monitoring of glycemic index in diabetic
patients avoiding these risk factors so as to avoid emergence of
new secondary fungal infections.

The Ministry of Health & Family Welfare and Indian Council for
Medical Research (ICMR) issued an advisory for proper
identification, screening, diagnosis, and management of fungal
infections *. The Union Health Ministry instructed all the state
and union territory hospitals to establish Hospital Infection
Control Committee and Implement Infection Control Program
(IPC) in all the healthcare facilities in a manner conforming with
national guidelines for infection & control in healthcare
facilities, so to nexus on enactment of (i) Infection Prevention
Control Manuals' in all the hospitals, (ii) Antimicrobial usage
guidelines, (iii) risk assessment & management, (iv) educational
programs, (v) planning, monitoring, & implementation of plan
of action to halt the emerging cases of secondary fungal
infections.

The Union Health Ministry along with the Department of
Pharmaceuticals and the Ministry of External Affairs
recommended domestic manufacturers to build up the
production with a target of 1,63,752 vials of Amphotericin B in
the month of May 2021, which was further anticipated to
increase to 2,55,114 vials in June 2021 so to overcome the
supply-demand disparity as per 'Whole of Government
Approach' . Additionally, 3,63,000 vials in May and 3,15,000
vials in June were imported from the supporting foreign
countries, thereby increasing the overall nationwide availability
of Amphotericin B injections to 5,26,752 in May and 5,70,114 in
June 2021 %6,

Earlier, only five pharmaceutical companies namely Bharat
Serum & Vaccine Ltd, Sun Pharma Limited, Lifecare Innovations,
Cipla Limited, BDR Pharmaceuticals Limited in addition to
Mylan Labs USA, manufactured Amphotericin B in India. The
government of India issued incense to five more companies
namely NATCO Pharmaceuticals, Emcure Pharmaceuticals,
Lyca, alembic Pharma, and Gufic Biosciences Limited. These
companies were targeted to produce 1,11,000 vials per month
collectively *>. The Union Health Ministry along with the
Department of Pharmaceuticals in collaboration with the
Ministry of External Affairs, the Health Ministry also put
its efforts to look for other global sources to import the
medication °.

The Amphotericin B injections were restricted to be exported
with an immediate effect from June 1, 2021 . To make certain
of the equitable distribution of drugs among healthcare bodies,
the government also used the approach of 'Survey Based
Allocations' through data collected from individual States and
union territories to get maximum benefit from available stock
[10]. Despite all such measures, the shortage of antifungal
drugs has been a greatest danger to the already exhausted and
overburdened healthcare system of India amid the annihilating
second wave of COVID-19.

Implications

India faced an alarming shortage of antifungal drugs which are
used in the treatment of Mucormycosis also known as Black
Fungus during the second COVID-19 wave '7. Although
Amphotericin B is available in several forms, one form is a
lyophilized form of Amphotericin B which is the most effective
and commonly used drug in the treatment of Mucormycosis. A
shortage of two raw materials has hit the production cycle. The
first is the active pharmaceutical ingredient (APl) Amphotericin
B, that is mandatory for the production of two major forms of
the drug i.e., "liposomal and plain form". The second raw
material the production of liposomal Amphotericin B is purified
synthetic lipids which is facing shortage in production due high
demand globally for mRNA vaccine manufacturing.

Despite the government policy of increasing the production of
the drug, the supply could not catch up to the demand in the
market. There was 300 per cent increase in demand for
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antifungal drugs during the second wave. As these drugs were
not available for sale in the open market, profiteers took
advantage and started black marketing of these life-saving
drugs. There was a significant hike in the prices. With people
procuring these drugs at an unimaginable price, there was an
exploitation of common people with black marketing getting
out of control &,

Therefore, with an increasing number of black and white
fungal infections, the demand for antifungal drugs
particularly Amphotericin B, which is considered the only
suggested and effective in treating mucormycosis, increased
conspicuously leading to acute shortage of the drug.

Recommendations and Conclusion

With cases of Mucormycosis progressively increasing in India, it
is essential to take measures to alleviate the occurrence. In
order to address the shortage, additional organizations must be
looked into to manufacture the antifungal drug Amphotericin B
and augment safe and easy import by the government.
Innovative research is of importance to identify effective drugs
and alternative treatment modalities. There is also the need for
promotion and practice of antibiotic stewardship. Promoting
local pharmaceutical production is also essential. With
exponential demand overburdening the pharmaceutical
companies, duty-free imports should be implemented to
guarantee a sufficient stock and supply of drugs. Establishing a
national database of mucormycosis incidences will also assist in
keeping a track and mapping the supply of antifungal agents
across the country in order to minimize excessive supply. The
antifungal drugs are out of supply not only due to its scarcity
but have also been found costly amid this critical stage. With
pandemics still looming, it is imperative to establish guidelines
to regulate effective manufacturing, import, distribution in
order to prepare ourselves for any future outbreak.
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