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Summary of Reports by Substance

A high-level summary of the context, poisonings and reports associated with each substance identified as a COVID-related poisoning risk is detailed in Table 1 below. In

addition to the articles discussing potential risk for or actual poisonings (1 = 329), this supplementary file contains some additional references (N = 2) in order to provide
context around events such as press conferences and clinical trials.

Table S2. High-level Summary of Potential COVID-related Poisoning Risks Identified Over the Course of the Study Period
Group Substance

Summary

In April 2020, the Arizona Poisons & Drug Information Centre reported that as a result of social distancing
. measures there was an increase in exposures to chemicals around the home, including pesticides [1]. The same
Pesticides general . . T .
month, a researcher based in Geneva published concerns around the global availability of personal protective

equipment (PPE) as a result of the COVID-19 pandemic and the risk this might pose to agricultural laborers [2].
In May 2020, the state government of Tennessee distributed hundreds of thousands of masks to state residents.
Silvadur 930 However, distribution was halted when it was reported that the masks had been treated with Silvadur 930, a reg-
Agrochemicals istered pesticide [3]
A glyphosate-based pesticide, known by the commercial name ‘Roundup’, has been banned in a number of Euro-

pean countries including Scotland. In 2020, some Scottish council officials lobbied elected representatives to lift
Shophosa the ban on the herbicide as a number of complaints had been received about overgrown weeds posing a hazard

to members of the public. The Scottish council of Midlothian lifted the restrictions on glyphosate use during the
COVID-19 pandemic, but one news report suggested inadvertent spraying of private gardens and areas of wild-
flower growth may have also occurred [4].
Biocides Rat Poison In April 2020, a Thai woman ingested rat poison outside Thailand’s Finance Ministry, citing the slow rollout of
COVID-19 financial aid as her reason for the act [5].
In May 2020, an article published in India reported that there were approximately 338 reported suicides recorded
between the 19 of March and 274 of May associated with national lockdown measures, which included a ban on
After shave . . . i :
producing and selling drinking alcohol. The report indicated that at least seven people had died as a result of

consuming hand sanitiser or aftershave while suffering from substance withdrawal [6].
From March 2020, poisons centres around the world started reporting increased exposures and poisonings result-
Consumer Prod- Hand Sanitiser ing from hand sanitisers. In the United States, state health authorities and poisons centres in Pennsylvania [7],
ucts

Washington State [8], West Texas [9] and Michigan [10] reported an increase in hand sanitiser-related exposures
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between March and May of 2020. One report published by the U.S. Centers for Disease Control in April found
that the number of calls to poisons centres regarding hand sanitiser in March of 2020 were 36.7% higher than in
2019 [11]. Another report published by the American Association of Poisons Centers published in May 2020 con-
cluded that hand sanitiser exposures nation-wide were 42% higher in March 2020 and 35% higher in April 2020
than for the same months in 2019 [12]. This report also found that nearly two thirds of hand sanitiser exposures
for the reporting period (January 1 to May 10, 2020) were in children under 5 years of age [12]. Reports suggested
that children in the US were either accidentally ingesting the hand sanitiser or getting hand sanitiser in their eyes
[7,11].

Health Canada reported a 103% increase in calls to poisons centres regarding hand sanitisers, disinfectants and
bleach in March 2020 comparted to the same period in 2019 [13]. Health Canada indicated that accidental expo-
sures experienced by children were a particular concern [13]. In Australia, New South Wales (NSW) Health also
reported that the state was experiencing an increase in calls regarding hand sanitiser exposure in the home in
April, particularly among children and infants [14]. However, a case report from Austria showed adults were
also at risk. A 41-year-old woman had presented at hospital suffering from vomiting and abdominal pain for two
days, as well as hematemesis for several hours [15]. Doctors ascertained that the woman had been ingesting 10ml
of ethanol-based hand sanitiser each day for at least three weeks in order to prevent COVID-19 infection. An en-
Consumer Prod- | Hand Sanitiser cont. | doscopy procedure revealed ‘superficial mucosal damage in the oesophagus, slightly increased mucosal redness
ucts cont. in the stomach and severely injured small bowel mucosa with extensive fibrinous exudates’[15].
Between June and August of 2020, a number of other cases involving individual children from various countries
were reported in the media or in peer-reviewed articles. These reports included two Australian girls aged 5 and 6
years old being hospitalised after ingesting hand sanitiser in the home [16] and at school [17]. In the case of the 6
year old who ingested hand sanitiser in the home, her blood ethanol reading was found to be 41.1 mmol/L or
0.19%, which was nearly four times the NSW legal limits for driving under the influence of alcohol [16]. In the
Unites Arab Emirates (UAE), a 6-year-old boy was blinded in one eye after getting hand sanitiser from a public
dispenser in a hospital [18]. A similar incident was also reported in the United Kingdom, where a 3-year-old boy
may have been partially blinded after using a public dispenser at a local attraction [19]. In August 2020, French
Poison Control Centres reported that similar ocular exposures were occurring among children France. Cases in-
volved children accidently introducing hand sanitiser to their eyes after using public dispensers, with some seri-
ous cases reportedly requiring surgery [20]. In January 2021, French researchers published a paper showing that
ocular exposures of alcohol-based hand sanitiser in France between April and August of 2020 were seven times
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higher than over the same period in 2019 [21]. One paediatric ophthalmology centre included in the study found
13% of patients had severe outcomes that required surgery. The study also suggested that the height of public
sanitiser dispensers, viscosity of some sanitisers and delays in finding a suitable water source to flush sanitiser
from the eye likely contributed to the frequency and severity of outcomes [21].

Between September 2020 and March 2021, a number of other organisations and poisons centres also reported in-
Hand Sanitiser cont. creased cases and calls regarding ethanol-based hand sanitiser, a significant number of which were regarding
exposures in children and adolescents. These organisations included the South Texas Poisons Center [22], the
Upstate New York Poison Center [23], the Canadian Association of Poison Control Centres [24], Alberta Poison
and Drug Information Service [25] and the Banner Poison Center in Arizona [26].

In May 2020, an article published in India indicated that there were approximately 338 reported suicides rec-
orded between the 19% of March and 24 of May associated with national lockdown measures, which included a
ban on producing and selling drinking alcohol. The report indicated that at least seven people had died as a re-
sult of consuming hand sanitiser or aftershave while suffering from substance withdrawal [6]. In June, the Cen-
tral Bureau of Investigation in India had alerted domestic law enforcement agencies that increased demand for
hand sanitiser may result in counterfeit production of products containing methanol [27]. In July, nine people
were reported to have died in Kurichedu after drinking hand sanitiser for its alcohol content [28]. The death toll

Consumer Prod- eventually rose to 15, with another 20 mildly symptomatic people identified through community surveys [29].
ucts cont.
Cases of poisoning attributed to methanol-based hand sanitiser started emerging in USA in June 2020. In New
Hand Sanitiser con- | Mexico, three people died, three were left in a serious condition and one person was blinded after ingesting
taining methanol methanol-based hand sanitiser [30]. The Arizona Poison and Drug Information Center also reported an increase

in methanol poisonings across the state [31], with 37 methanol-based hand sanitiser exposures (including 5 fatali-
ties) recorded between May 1 to October 14, 2020 [32]. Over the same reporting period in 2019, there were no
methanol-based hand sanitiser exposures recorded by the Arizona Poison and Drug Information Center [32]. Re-
search published by the US CDC concluded that between May 1 and June 30, there were a total of 15 serious
methanol poisoning cases in Arizona and New Mexico, resulting in four fatalities and three cases of visual im-
pairment [33]. Health officials from both New Mexico and Arizona suggested the methanol poisonings were
likely associated with COVID-related hand sanitiser shortages, which had spurred new suppliers to manufacture
hand sanitiser [31,34]. The US FDA urged consumers not to use a list of nine hand sanitisers manufactured by
Eskbiochem SA de CV in Mexico because they were found to contain methanol. The US FDA also recalled
batches of hand sanitiser produced by another two manufacturers, also made in Mexico, over concerns they
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Hand Sanitiser con-

Consumer Prod-
ucts cont.

taining methanol cont.

contained methanol [35]. From July 2020, the US FDA started releasing an up-to-date list of hand sanitisers that
consumers should avoid after a number of adverse health events were recorded in adults and children [36]. The
US FDA also reported that testing of hand sanitiser products produced in Mexico, labelled as ethanol-based sani-
tiser, revealed that a number actually contained methanol [36]. Another three hospitalisations and one fatality
were reported in South Dakota in July [37]. By the end of July, the list of hand sanitiser brands to avoid that was
published by the FDA had been expanded to over 100 products [37,38].

In October, the Republic of Ireland deregistered a particular brand of hand sanitiser for sale in the country and
issued an alerts after testing showed it contained methanol [39]. In January 2021, the United Kingdom issued a
similar alert for a different brand of hand sanitiser sold online, which was found to contain 37.4% methanol by
weight [40]. In January 2021, the US FDA implemented a country-wide import alert on alcohol-based hand sani-
tisers imported from Mexico. The alert was put in place so that these products would be subject to increased FDA
scrutiny after 84% of Mexican-origin products tested by the agency between April and December 2020 were
found to be in breach of regulatory guidelines [41]. More than half of the products tested were also found to con-
tain dangerous levels of toxic ingredients that were often not listed on the label, including methanol.

In November 2020 and March 2021, another two reports emerged of fatalities resulting from ingestion of metha-
nol-based hand sanitiser in Russia and India. In November 2020, nine people from Sakha, Russia, were reported
to have consumed methanol-based hand sanitiser at a party. Of the nine, seven were reported to have died and
the other two were in a serious condition as a result of the exposure [42]. The five-litre tub of hand sanitiser had
apparently been purchased form a local store, and authorities issued a recall notice to other pharmacies and
stores in Sakha [42]. In March 2021, three brothers in the Indian city of Bhopal were reported to have died after
ingesting methanol-based hand sanitiser. Although another national ban on alcohol does not appear to have been
in place, the brothers were alleged to have consumed the sanitiser ‘due to the non-availability of alcohol on
March 21 due to Covid-19 restrictions’ [32].

Surge production of
HS/ HS in drinks
packaging

As high demand for hand sanitiser led to shortages in the early months of the pandemic, other businesses were
urged to consider manufacturing hand sanitiser products if they had the capacity to do so. By April 2020, 1500
new manufacturers had registered to start producing hand sanitiser in the United States [43]. The US FDA re-
leased a statement thanking industry partners, but also urging them to follow FDA guidelines around denaturing
alcohol even though this might incur them extra expense. The statement indicated that the FDA was made aware
of an incident involving a 13-year-old who had consumed hand sanitiser packaged in a liquor bottle from a dis-
tiller which had not been denatured and therefore tasted like normal alcohol [43]. In August, the US FDA
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Surge production of
HS/ HS in drinks
packaging cont.

released a warning to consumers, urging them to be cautious of hand sanitiser in baby food and beer packaging
[44].

In April 2020, the NSW Poisons Information Centre received nearly three times as many calls regarding hand
sanitiser as it did in April 2019, attributed in part to the number of sanitisers being produced in the home and put
in drinks packaging (often without childproof lids) [45]. In May, the British Colombia (B.C.) Poisons centre in
Canada also reported increased hand sanitiser exposures in adults and children, also partly as a result of hand
sanitiser being packaged in drinks bottles [46]. In June, Health Canada warned customers that many companies,
fast-tracked to be able to produce hand sanitiser amid shortages, were having difficulty sourcing typical plastic
packaging [47,48]. As a result, some companies were forced to use drinks packaging with similar labels to their
regular products. Distillers in Canada used a variety of packaging usually reserved for liquor, including beer
cans, wine bottles and liquor bottles [47,48]. Similar hand sanitiser supply issues were faced in Australia, with
local companies also resulting to using packaging that is atypical for hand sanitisers. In June, one Australian dis-
tiller issued a recall notice after nine bottles of hand sanitiser were sold in gin bottles and labelled as gin [49]. In
August, one woman from Manitoba, Canada, took to Facebook to warn other parents about hand sanitiser in
atypical containers, after her mother accidently gave hand sanitiser to her 18-month-old thinking it was food [50].
The hand sanitiser had been packaged in a squeezable pouch (usually reserved for baby food or single-serve yo-
ghurt) and had a children’s cartoon character on the front. The toddler was hospitalised for observation as a pre-
caution, but did not suffer any serious symptoms [50].

Insect repellent (citri-
odiol)

In April 2020, the United Kingdom Ministry of Defence (MoD) announced that it would commence tests to see if
citriodiol, the active ingredient in common insect repellent, could neutralise COVID-19 virus particles [51]. In
May of that year, it was reported that the UK Secretary of State approved the use of citriodiol-based spray as a
precautionary measure and the product has been distributed to at least ten Joint Military Commands [52]. Fol-
lowing the publication of some research by the MoD in August of 2020 (which found that Mosi-guard Natural
Spray could inactivate some viable SARS-CoV-2 particles in liquid suspension, as well as following its applica-
tion to latex ‘synthetic skin” [53]) the manufacturer issued a warning to customers that their product should not
be used to prevent COVID-19. The manufacturer, Pyramid Products, reported a 1,000% increase in online
searches for their product in the 24 hours following the release of the MoD research [54].

Household Non-descript cleaning
Chemicals supplies

Media started reporting that poisons centres across the United States were observing increased cases of house-
hold toxic exposures and poisonings as a result of the COVID-19 pandemic in March and April of 2020 [11]. A
report published by the American Association of Centres in May found that calls regarding disinfectant rose

sharply in March and were approximately 120% higher in April 2020 than in April 2019 [55]. The report found
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Household Non-descript cleaning
Chemicals cont. supplies cont.

that the highest incidence of toxic exposures was accidents affecting children under 5 years of age [55]. State poi-
sons centres reported that the health risk attributed to household cleaning supplies affecting adults was multi-
faceted: people were at increased risk of exposure due to increased cleaning behaviours [1,9], were mixing differ-
ent cleaning products together which produced toxic gas [9,11,56,57], some people were putting cleaning prod-
ucts on their skin or in baths to prevent COVID-19 infection [56,58], some people were cleaning food products
with household cleaners [10,56], and others were ingesting household cleaners to prevent or treat COVID-19
[58,59]. Reports of increased calls and/or COVID-related exposures during this two-month period came from US
states including Florida [59], Virginia [58], Illinois [56,60], New York City [61], Maryland [62], California [57], Ari-
zona [1], Georgia [63], Kansas [63], Texas [9,64,65], Minnesota [66] and Michigan [10]. In April 2020, the British
Columbia Poisons Control Centre also reported that they had witnessed a 60% increase in disinfectant exposure
in people over 20 years of age [67]. In May, Health Canada reported that nationwide poison centre calls regard-
ing hand sanitisers and household cleaning chemicals were 103% higher in March of 2020 than in March 2019
[13].

One factor that may have contributed to these figures was misinformation shared by high-profile figures. In
April 2020, Cristina Cuomo, wife of CNN anchor Chris Cuomo and sister in-law to New York Governor Anthony
Cuomo, wrote on her blog that she had treated her case of COVID-19 (in part) by adding half a cup of Clorox
(household bleach) to her bathwater [68]. A press conference was also held by US President Trump on the 234 of
April 2020, where he made some comments about the ability of disinfectant to inactivate the virus. Trump turned
to Dr Deborah Birx, the co-ordinator of the White House COVID-19 response, and seemed to suggest that it
would be interesting if researchers investigated introducing disinfectant to the body, possibly by injection. The
New York City Poisons Centre reported that the number of calls they received in the 18 hours following that
press conference were double the number they fielded in the same reporting period for 2019 [61]. Maryland Poi-
son Centres reportedly received hundreds of calls for advice on whether to ingest cleaning products [62]. An in-
crease in calls following the press conference was also reported by Michigan Poison Centre [10]. Illinois Poisons
centre reported increased calls in the 48 hours following the conference [61], including at least two men who ex-
posed themselves to household disinfectants [60]. In Florida, between the 234 and 27t of April 2020, the local
poisons centre reported it had received 17 phone calls (as well as various emails and messages through social me-
dia) requesting advice on how to safely ingest cleaning products to prevent or treat COVID-19 [69]. One such re-
quest for information received by the Florida Poisons Centre came from a woman asking whether administering
cleaning products to a child should be achieved through ingestion or injection [69]. Two men in Georgia and one
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supplies cont.

Household
Chemicals cont.

man in Kansas also reportedly ingested liquid household cleaning products, supposedly influenced by the press
conference [63].

A representative from the Belgian Poison Control Centre reported similar cases involving people being exposed
to mixed cleaning products and putting household cleaning products on their skin or in their bath [70]. A repre-
sentative from the Belgian Poison Control Centre, which recorded twelve times the number of bleach-related in-
cidents in April 2020 as they had in April 2019, also reported a discernible spike in calls after President Trump’s
press conference [70].

In June 2020, research on toxic exposures resulting from efforts to prevent COVID-19 infections was published in
the United States. A total of 502 adults were recruited and undertook a survey, which found 19% of participants
had attempted to disinfect food items with household cleaners, 18% had used household cleaners directly on
their skin, 10% had misted themselves with cleaning products, 6% had inhaled cleaning product fumes, and 4%
had ingested or gargled household cleaners or soapy water [71]. Of those who had exposed themselves to house-
hold cleaning products, one quarter reported at least one adverse health outcome that they attributed to the ex-
posure. Adverse health outcomes included irritation of the eyes, skin or throat, headaches, difficulty breathing
and feelings of dizziness or nausea [71].

Between July 2020 and March 2021, other poisons centres in North America also issued or reiterated reports that call
and poisoning data since the start of the pandemic was higher than in 2019. These poisons centres included the
South Texas Poisons Center [22,72], North Texas Poisons Center [65], Upstate New York Poisons Center [23] and
the Alberta Poison and Drug Information Service [25]. The Upstate New York Poisons Center noted that their
highest call volume was in March 2020, when typically they would experience their highest volume of calls in
summer months for the Northern Hemisphere [23]. Health Canada also issued new warnings not to mix house-
hold cleaning products in February 2021, cautioning that social media posts which claimed combining household
cleaners made them more effective were misleading [73].

Fish Tank Cleaner

In March 2020, it was reported that a couple in Arizona, USA, ingested a solution used to clean fish tanks because
the active ingredient was chloroquine phosphate [74]. The man died as a result of the exposure and his wife was
left in a critical condition. The incident occurred within five days of US President Donald Trump announcing at a
press conference that an anti-malaria drug, (hydroxy)chloroquine, was a ‘game changer” in combating COVID-19
[75].
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The IWK Regional Poison Centre in Canada reported that it had received significantly more calls regarding expo-
sure to toxic pool chemicals in June 2020 compared to June 2019. A spokesperson from the poisons centre quoted
in the media report suggested that the exposures may be a result of people spending more time at home during
the COVID-19 pandemic, leading to increased purchases of pools and hot tubs [76].

Pool/ hot tub chemi-
cals
Household
Chemicals cont.
Kerosene/ PM2.5 by-
products

Researchers conducting a study in Kenya published a news article in March 2021 indicating that COVID-related
income loss and market changes may have pushed some consumers to revert to more polluting household en-
ergy sources. Results from household surveys suggested that access to cleaner forms of energy such as liquid pe-
troleum gas or electricity had become more expensive, while price points for kerosene had fallen. While the re-
sults of the survey were quite nuanced and warrant further examination, the authors concluded that changes in
market prices alongside more time spent at home under social distancing measures may drive increased expo-
sure to hazardous levels of indoor air pollutants [77].

Disinfectant used in
public spaces (often
sodium hypochlorite,
chlorine-based clean-
ers or bleach)
Industrial/ com-
mercial chemi-
cals

In March 2020, government authorities around the world started implementing mass sanitation measures in pub-
lic places in order to prevent the spread of COVID-19. Public places including parks, mosques and markets in
Tehran, Iran, were sprayed with disinfectant [78,79]. Officials in cities across China, South Korea, Iraq, Italy, Vi-
etnam, Lebanon, Georgia, France, Spain, Russia and Brazil also organised mass sanitation efforts involving
spraying disinfectant in public places [79-81]. In April and May of 2020, these efforts escalated, with efforts to
disinfect public places by drone organised in Nigeria [82], Morocco [83] and India [84]. Supposed ‘drone experts’

in the UK also called for the government to amend regulations to allow for the same efforts to be undertaken [85].

An official in southern Spain was also forced to apologise after environmentalists and local community members
expressed outrage that the local beach had been sprayed with bleach [86].

Efforts to sanitise public places resulted in some exposures and adverse reactions to cleaning products being re-
ported in the media. In March 2020, India announced a national lockdown that resulted in a mass migration of
daily wage earners out of cities to return to their rural homes. Video emerged of public workers, who had been
sent to disinfect buses in the state of Uttar Pradesh, turning their hoses onto people and spraying down migrant
workers [87]. In May 2020, three babies developed blisters, rashes and swelling after coming into contact with
shopping carts from a Co-op store in Dauphin, Canada. The mothers of the infants, one of which experienced an
oral reaction after kissing her baby’s hand, suspected it was a result of chemicals used to wipe down the shop-
ping trolleys the infants were placed in [88]. Then, in June, an investigation was launched into the death of a po-
lice doctor in the Philippines after a team conducting decontamination measures accidently sprayed him with
concentrated sodium hypochlorite. Another two staff members on the medical team were also affected and were
hospitalised [89].
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In February 2020, China started deploying disinfection tunnels to prevent transmission of COVID-19. The tunnels
Disinfectant tunnels | allowed people to walk through aerosolised cleaners with the aim of inactivating any virus particles on the sur-
(often sodium hypo- | face of their skin and clothes [90]. Between March and May 2020, disinfectant tunnels were also publicly trialled
chlorite) or installed in countries including Bosnia and Herzegovina [91], Sri Lanka [92], Pakistan [93], Chile [94], Mexico
[95], Singapore [96] and Vietnam [97].
In manual media searches conducted in March 2020, reports from as early as January 2020 were found which
suggested that online conspiracy movements such as QAnon were promoting chlorine dioxide to prevent or cure
COVID-19 [98]. Also known as Miracle Mineral Solution (MMS), chlorine dioxide solutions had been promoted
by a Florida-based church called Genesis II Church of Health and Healing and its founder, Jim Humble, for a
number of years [99]. Chlorine dioxide is a highly toxic gas that is very soluble in water and primarily used for
industrial water treatment in extremely low concentrations. The Genesis II Church advocates that customers mix
chlorine dioxide solution in small amounts of water and ingest it for supposed health benefits. MMS first came to
the attention of the US FDA in 2010 after it received reports of people having severe and life-threatening re-
sponses to ingesting the product [100]. MMS has historically been advertised as a treatment for diseases and dis-
orders including but not limited to arthritis, urinary tract infections, high blood pressure, diabetes, depression,
Parkinson’s disease, autism, cancer, hepatitis, Lyme disease and HIV/AIDS [99,100].

Reports suggested MMS was being promoted online as a cure for COVID-19 in France as early as March 2020
[101]. In April 2020, the US FDA and Federal Trade Commission issued a joint warning to the Genesis II Church
for advertising MMS as a means to prevent COVID-19 infections in both adults and children [102]. A federal
court then issued a temporary injunction to prevent any further sales [102]. In May, a complaint against the

Industrial/ com- Chlorine dioxide church was also lodged to the Australian Therapeutic Goods Association (TGA), who issued an AU$151 200 fine
mercial chemi- (MMS) for marketing of a fraudulent COVID-19 treatment [103,104]. A report from May 2020 also demonstrated that
cals cont. MMS was being marketed as a cure for COVID-19 in New Zealand [105]. The man reported as responsible for

marketing MMS in New Zealand was also advocating breathing in chlorine dioxide gas produced by combining
sodium chlorite with hydrochloric acid [106].

In July 2020, it was reported that a leader of the church and associate of its founder, named Mark Grenon, had
ignored the US court order to cease operations. Documents obtained by the US FDA Office of Criminal Investiga-
tions demonstrated that Grenon and his sons, who were also involved in the business, had quadrupled their rev-
enue in March 2020 when they started advertising MMS as a cure for COVID-19 [107]. The family had allegedly
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Chlorine dioxide
(MMS) cont.

Industrial/ com-
mercial chemi-
cals cont.

sold tens of thousands of bottles of MMS across the United States and were expected to receive criminal charges
[108].

From July, evidence started emerging that misinformation around MMS was starting to disseminate in Central
and South America. One report from Mexico indicates that advertisement of MMS was becoming prominent on
social media [109]. The Director of Costa Rica’s National Poison Control Center told media sources the poison
centre was receiving 10 calls a day regarding MMS, prompting the Costa Rican Health Ministry to issue a warn-
ing [110]. Local reports suggested that at least thirteen people around Bolivia were poisoned after exposure to
MMS [111,112]. A number of advocates for alternative medicine who were based in South America and had a
history of promoting chlorine dioxide treatments, including a German national called Andreas Kalcker, also con-
sulted the Bolivian opposition [111]. The Bolivian opposition went on to pass a bill in its Senate intended to guar-
antee the supply and use of chlorine dioxide in the health care system for the prevention and treatment of
COVID-19 [112,113]. The bill passed in the opposition-controlled Chamber of Deputies in August, but was
blocked from coming into law by the interim President, Jeanine Afiez [111,114]. On August 12th, Colombian au-
thorities arrested Mark Grenon and one of his sons in Santa Marta, who were to be extradited to the United States
[115,116].

The Pan American Health Organization (PAHO) issued a statement in August warning people to avoid chlorine
dioxide products purported to prevent and treat COVID infections [117]. The Georgia State Department of Public
Health also issued an alert after it received reports that people were using MMS to treat COVID-19 [118]. In Sep-
tember, an article from the United States suggested that chlorine dioxide-based water treatment kits being sold
on Amazon were likely being ingested by customers. Despite these water treatment kits being marketed as un-
suitable for human consumption, customers were leaving comments under products to share information about
how they used the kits to prepare MMS treatments [119].

In January 2021, the stepson of a 92-year-old Argentinian man hospitalised with COVID-19 won a court battle
against his doctors, with the judge ordering the doctors to administer MMS to the man in line with the stepson’s
wishes. The case drew widespread criticism from the medical community and MMS was administered to Oscar
Jorge Garcia Rua after the clinic lost their bid to appeal the verdict. He died a few days later, on the 11th of Janu-
ary 2021 [120]. In March, Argentinian prosecutors raided laboratories suspected of producing MMS after a five-
year-old boy and 50-year-old man died following ingestion of the product, which was being promoted on
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Industrial/ com-
mercial chemi-
cals cont.

Facebook [121]. The raids were reportedly linked to an investigation into Andreas Kalcker, who had also helped
popularise MMS use in Bolivia [121].

Sodium chlorite (often
sold alongside hydro-
chloric acid to pro-
duce chlorine dioxide/
MMS)

Sodium chlorite (often
sold alongside hydro-
chloric acid to pro-
duce chlorine dioxide/
MMS) cont.

In June 2020, a report from New Zealand suggested the man reported as responsible for marketing MMS in the
country was also advocating breathing in chlorine dioxide gas produced by combining sodium chlorite with hy-
drochloric acid [106]. The warnings put out by PAHO and the Costa Rican Health Ministry suggest this method
of exposure to chlorine dioxide was also a cause for concern in the Americas and Caribbean [110,117].

The Spanish Civil Guard arrested a woman from Piedratajada in June after she allegedly sold her neighbour a
sodium chlorite solution as a cure for COVID-19. The solution left the 67-year-old woman with sever poisoning
symptoms. When the Spanish Civil Guard searched the home of the woman arrested they found more chemical
products and €32,000 in cash [122].

In September 2020, an investigative piece published by the BBC identified two people in United Kingdom who
sold undercover reporters sodium chlorite and hydrochloric acid in order to make MMS [123]. One of the people
identified, Ann Gylman, suggested that her sales of the products had increased after Trump’s press conference
on the 23t of April, where he proposed researching bleach and introducing it to the body to prevent COVID-19
[123].

Styrene gas

In May 2020, a styrene gas leak occurred at a LG Polymers facility in Andhra Pradesh, India. Thirteen people
died as a result of the chemical incident and another 1000 people were hospitalised. The leak occurred after two
tanks storing the gas were left unattended for over 40 days under COVID-19 lockdown measures [124].

HDQ Neutral (ammo-
nia-based disinfect-
ant)

In August 2020, it was reported that immigrants held in US Immigration and Customs Enforcement (ICE) deten-
tion facilities in the United States were being exposed to HDQ Neutral, which was being utilised to prevent the
spread of COVID-19. HDQ Neutral is an industrial, corrosive disinfectant that should not come into contact with
the eyes or skin and is harmful if inhaled. It was reported that guards were spraying the disinfectant indoors
every 15 to 30 minutes, sometimes in the vicinity or in the direction of inmates. An advocate for the inmates indi-
cated that some had shown symptoms as a result of exposures, including haemoptysis, nausea, migraines, and
irritation of the eyes and skin [125].
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Industrial/ com-
mercial chemi-
cals cont.

Mixture of nitric ox-
ide!, sodium nitrate &

In May 2020, a pharmacist from India died and his boss was hospitalised after they ingested a chemical solution
the pharmacist had developed to prevent or treat COVID-19. Media reports said the two men worked for an
herbal medicine firm and that the remedy was a mixture of nitric oxide and sodium nitrate obtained from local

sodium hydrate markets. The pair also reportedly ingested sodium hydrate during experiment [126].
In July 2020 the President of the Philippines, Rodrigo Duterte, suggested that people should use gasoline to steri-
Gasoline lise or disinfect face masks. After a spokesperson for the President indicated that the suggestion was a joke,
Duterte appeared on television and repeated the suggestion, stressing that he was not joking [127].
In June 2020, reports emerged that ethylene oxide-emitting industrial facilities in the US State of Georgia, which
Ethylene Oxide had either closed or were under pressure to close due to associated long-term health risks, had reopened or in-
creased their production in order to meet increased demand for sterilised personal protective equipment [128].
Gl In March 2021, the provincial government of Quebec halted the distribution of face masks that contained gra-

phene to schools over concerns they may pose a health risk [129].

Silver and titanium
oxide nanoparticles

In February 2021, the Belgian government halted the distribution of facemasks found to contain nanoparticles of
silver and titanium oxide. Over 5 million of the masks had been distributed for free through pharmacies in Bel-
gium since June 2020 [130].

Unspecified toxic gas

In May 2020, seven workers fell ill at an Indian paper mill in the village of Tetla while cleaning a recycling cham-
ber in preparation for the mill to reopen following COVID-19 lockdown measures. Three of the seven workers
affected experienced serious symptoms as a result of exposure to the unspecified toxic gas [131].

The Belgium Poisons Control Centre reported experiencing a spike in drug poisoning cases in April of 2020 com-

1
Genera pared to April 2019 [70].
. In March of 2020, the French Ministry of Social Affairs and Health released a tweet warning people that online

Cocaine . . ] .
rumours suggesting cocaine use prevented COVID-19 infections were false [101].
In April 2020, reports started emerging that COVID-19 was compounding opioid-related public health crises in
North America. Public health officials and police in Toronto reported a spike in overdose deaths, including two

Opioids where naloxone had been administered [132]. One official suggested the risk of overdose had increased, in part,

because of social distancing measures and the increased risk of doing opioids in isolation [132]. However, On-
tario’s Chief Medical Officer also indicated that the composition of illicit drugs in Canada was also in a state of
flux, with the levels of fentanyl present in drugs constantly changing [133]. The presence of increasingly toxic

1 All media sources on this case report the gentlemen drank the solution and most report that the chemicals were brought at a local market. As nitric oxide is a gas at room temperature, it may
be that the chemical has been misidentified or misreported.

Int. ]. Environ. Res. Public Health 2021, 18, 11133. https://doi.org/10.3390/ijerph182111133

www.mdpi.com/journal/ijerph



Int. J. Environ. Res. Public Health 2021, 18, 11133

13 of 49

Recreational
drugs/Drugs of
Misuse

Recreational
drugs/Drugs of
Misuse cont.

preparations in Canada was thought to be connected to COVID-related border closures, as lower levels of supply
may be driving people to cut available drugs with other substances [134]. Overdose deaths in Vancouver and Pe-
terborough, Canada, were also reported to have spiked following the onset of the COVID-19 pandemic and social
distancing measures [133,135,136]. In Peterborough, officials warned that any drug could be unusually toxic and
pose an overdose risk after crystal methamphetamine and cocaine were suspected to have been involved in a fen-
tanyl-related death [136]. In July, officials in Cook County, Chicago, also reported a spike in opioid-related
deaths predominantly affecting ethnic minority communities. However, Cook County hospitals had not recorded
an associated increase in opioid-related visits, prompting concerns that COVID-19 and lockdown measures may
have been discouraging people from seeking medical attention [137]. In July, a 14-year-old Indigenous girl also
died of an overdose on Vancouver Island [138].

Official figures and analysis into the frequency and distribution of deaths in Canada started emerging in the lat-
ter half of 2020. The Chief Coroner of Ontario indicated that between March and May of 2020 drug-related deaths
were 25% higher than the same period in 2019 [139]. An Ontario Drug and Research Policy network report also
found that the age distribution of opioid-related deaths had not changed, but that the proportion of opioid-re-
lated deaths in men, low socioeconomic areas and communities with high ethno-cultural diversity had increased
[139]. The province of Alberta released official figures that showed record numbers of opioid-related deaths in
2020, with concerns that Indigenous populations and men were disproportionately affected [140]. In December
2020, Toronto Paramedic Service recorded the highest number of opioid-related deaths in a single month (34)
since Toronto Public Health started monitoring that outcome in 2017 [141]. Suspected opioid overdoses in To-
ronto were also 90% higher in 2020 than in 2019, with testing revealing that drug supplies contained highly toxic
and atypical ingredients (some of which would not respond to naloxone treatment) [141]. In January 2021, To-
ronto Paramedic Service also received a record number of calls for suspected opioid overdoses in a 24-hour pe-
riod (40). Between the 1% of January and the 26t of January 26, 2021, Toronto Paramedic Service attended 30 opi-
oid overdoses that resulted in fatality [142].

In July 2020, a report from Afghanistan suggested that COVID-19 impacts were compounding opioid use and
addiction. The article indicated approximately six million Afghans had lost their job as a result of the pandemic,
with mounting financial pressures driving opioid use. The article also quoted health workers who suspected that
people were avoiding hospitals and drug treatment services (which had been increased during the pandemic) for
fear of contracting COVID-19 [143].
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Cannabis

The Hospital for Sick Children, Toronto, reported an overall decrease in emergency admissions in 2020, but a
17% increase in accidental ingestions and poisonings. An increase in cannabis edible ingestions underscored part
of this overall increase. The author of a media article describing these trends (a physician at the hospital) at-
tributed the increase in poisoning accidents in children, in part, to pressures faced by parents to supervise their
children under lockdown measures [144].

Dietary Supple-
ments

Dietary Supple-
ments cont.

Colloidal Silver

In March 2020, an American Evangelist started promoting a nano-silver solution as a supposed cure of a COVID-
19 infection on a television segment [145]. In April, the US FDA announced that they had written to several com-
panies, warning them to cease advertisement and sale of colloidal silver as a means to prevent or treat COVID-19
infections [146,147]. In April and May, the US Justice Department and Federal judges also issued some court or-
ders prohibiting specific individuals and companies in Utah and Oklahoma from selling colloidal silver products
for COVID-19 infections [148,149].

Vitamins

Vitamins cont.

In April 2020, there was an indication that consumers in the United States were increasing their purchase of vita-
mins, supplements and cold and flu remedies in an effort to prevent COVID-19 infections [147]. Cristina Cuomo,
wife of CNN anchor Chris Cuomo and sister in-law to New York Governor Anthony Cuomo, wrote on her blog
that she overcame her case of COVID-19, in part, with the use of vitamin drips [68]. In February 2021, the Upstate
New York Poison Center reported that it saw an increase in a variety of poisonings in 2020 that it attributed to
people trying to prevent and treat COVID-19, including an increase in calls regarding vitamins [23].

In September 2020, a consulting endocrinologist in Mumbai reported that one of her patients was suffering
asymptomatic serum vitamin D toxicity (348 ng/ml) after exceeding recommended doses of vitamin D supple-
ments. Dr Tejal Lathia said the patient indicated they had seen messages on social media about how vitamin D
could boost immunity and prevent COVID-19 infection, and that many of her patients were trying to boost their
immunity using supplements and homeopathic remedies [150].

General

In July 2020, the South Texas Poisons Center reported that accidental ingestion of over-the-counter supplements
had increased in 2020 due to more time spent in (sometimes multigenerational) homes. The Center reported a
47% increase in questions about melatonin specifically, and attributed some accidental ingestions to gummy sup-
plements that appeal to children [151].

Traditional Chinese
medicine

In April 2020, the Chinese government advised doctors to combine Western pharmaceuticals with traditional
Chinese medicine when treating COVID-19 patients [152]. Government promotion of traditional Chinese medi-
cine was also directed overseas, with reports suggesting the Chinese government shipped traditional medicines
as aid to countries that were severely affected by COVID-19 outbreaks, including Italy and Iran [153].
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Madagascar remedy
(artemisia)

Herbal, Homeo-
pathic or Tradi-
tional medicine

In April 2020, the President of Madagascar, Andry Rajoelina, announced that the country would commence tests
to analyse whether a local plant-based remedy would be effective in combating COVID-19 infections [154]. By
May, President Rajoelina announced that the remedy, made of artemisia and other native herbs, had already suc-
cessfully treated two people [155]. Shipments of the remedy (called Covid-Organics) had also begun arriving in
countries across Africa, including Equatorial Guinea, Guinea-Bissau, Tanzania, Central African Republic, the
Democratic Republic of Congo and Liberia [156,157]. President Rajoelina suggested that researchers were looking
into a potential injectable preparation of the remedy, though this was later dismissed by another government of-
ficial [158]. In May 2020, the New Zealand Medicines and Medical Devices Safety Authority announced that it
had blocked the importation and sale of the remedy in New Zealand [159]. In March 2021, President Rajoelina
made televised comments that he was not personally vaccinated and was in no rush to vaccinate the people of
Madagascar, as he preferred the use of the herbal remedy over vaccinations [160].

Other herbal remedies

Other herbal remedies
cont.

In March 2020, a photo of a prescription for an Ayurvedic remedy was shared thousands of times on social media
in Sri Lanka alongside claims that it was effective against COVID-19 [161]. In April, the Prime Minister of India,
Narendra Modi, made comments suggesting boosting immunity to combat COVID-19 was important. Prime
Minister Modi suggested the Ministry of Ayurveda, Yoga, Naturopathy, Unani, Siddha, Sowa-Rigpa and Ho-
moeopathy (AYUSH) was looking to promote a ready-made preparation [162]. The Archbishop of the Douala,
Cameroon, and a Catholic priest in Nigeria also suggested they had developed herbal remedies that could treat
and cure COVID-19 [163,164]. Cameroonians subsequently went to purchase the remedy promoted by the Arch-
bishop, who went on to claim he had treated dozens of people including health workers [165]. The President of
Cameroon, Dion Ngute, held a meeting with Archbishop Samuel Kleda in May, who went on to claim that over
3000 people had been successfully treated with his remedy by June [166]. In May, health officials in Afghanistan
issued public warnings not to take unproven remedies after video clips started being shared on social media re-
garding a supposed remedy from a healer in Kabul [167]. Hundreds queued outside the home of the healer in
order to purchase the remedy, which the Afghan Ministry of Public Health found to contain opioids including
morphine and codeine [168].

In June, a cardiologist from Kerala, India, wrote on Twitter that she had attended a patient who had developed
severe liver disease after ingesting a herbal remedy supposed to prevent COVID-19 [169]. In July, a media report
suggested that many Zimbabweans, who had been priced out of the biomedical healthcare sector, were turning
to traditional medicine to treat COVID-19 [170]. In September, a Nigerian biotechnologist had also started claim-
ing that he had made a herbal remedy for COVID-19, suggesting that it was more potent that the Madagascan
remedy [171]. In October, Venezuelan President, Nicolas Maduro, notified PAHO that a molecule which
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interfered with the replication of the novel coronavirus had been identified by Venezuelan scientists. Following
the notification to PAHO, he didn’t appear to promote this molecule again, but in January 2021 promoted a lig-
uid remedy called carvativir which was administered under the tongue [172].

In December 2020, thousands of people queued outside the home of a healer in Sri Lanka who had claimed to
have a remedy that gave consumers lifelong immunity against COVID-19. Several high-ranking politicians in-
cluding the Minister of Health and the Minister for the Development of Women and Children ingested the rem-
edy though it was not formally endorsed by the government [173,174]. In February 2021, Tanzania’s Health Min-
istry encouraged citizens to use local traditional medicine to treat COVID-19 amongst other infectious diseases
and respiratory conditions such as asthma [175].

Oleander

In August of 2020, it was reported that the CEO of a company called MyPillow had met with US President Don-
ald Trump and Housing and Urban Development Secretary, Ben Carson, in July to discuss an oleander extract
produced by the company. In the weeks following, Donald Trump had had reportedly urged the US FDA to ap-
prove the drug for use alongside other COVID-19 treatments [176]. The American College of Medical Toxicology
(ACMT), the American Academy of Clinical Toxicology (AACT), and the American Association of Poison Con-
trol Centers (AAPCC) subsequently released a joint statement to express concerns about the proposed use of ole-
ander on COVID-19 patients, particularly in light of the fact that it could be toxic to humans [177]. In November,
Ben Carson tested positive for COVID-19 and made public comments that he had taken oleander extract to treat
his infection on the advice of MyPillow CEO, Mike Lindell [178]. A local media outlet in Florida reported that
sales of Olendar extract had surged following Ben Carson’s comments [179].

Essential Oils

In March 2020, there was some evidence that people in the United States were buying and using essential oils as
a means to prevent COVID-19 infections [145]. By April, the US FDA had already sent warnings to several com-
panies about marketing essential oils as a preventative measure or treatment for coronavirus [147]. An Australian
Celebrity chef, Pete Evans, also started advertising essential oils as a way to combat COVID-19 infections. In a
separate Instagram post, he had promoted an upcoming collaboration with essential oils company, doTerra, and
shared a picture of a fish dish he indicated contained essential oils [180]. In May, a representative from the Bel-
gian Poisons Control Centre indicated that there had been recent cases of people applying essential oils directly
to their skin in an attempt to wash themselves and prevent COVID-19 infections [70].

Ephedra

In August 2020, Australian authorities issued a warning urging Australians not to import medicines rumoured to
prevent or treat COVID-19. The Australian Border Force had intercepted an increasing amount of an herbal med-
icine called ephedra. Officials reported that between January and March 2020 they had detected two kilograms of
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the substance, but between April and May they had detected 66 kilograms, which led them to believe it was asso-
ciated with the COVID-19 pandemic [181].

Snakebite

Between June and August 2020, poisons centres and hospitals in US states including Arizona, California, Nevada,
Texas, North Carolina, South Carolina and Mississippi reported increased rates of snakebite cases compared to
2019 [182-185]. Physicians and Poisons Centre specialists quoted in reports indicated that COVID-19 lockdown
measures were likely a contributing factor, as people were spending more time outdoors and in home gardens
[182,183,185].

Animal, plants
and fungi

Mushroom foraging

In May 2020, reports emerged that the number of calls regarding potentially toxic fungi exposures received by
poisons centres in the Australian state of Victoria [186] and the US state of Florida had increased [187]. The report
from Australia, and another report published in September from Ontario, Canada, indicated that interest in
mushroom foraging had been growing amongst local communities in recent years [186,188]. However, in Aus-
tralia, coronavirus restrictions and excellent growing conditions were thought to contribute to some of the inter-
est in mushroom foraging in 2020 [186]. An expert from the University of Florida also attributed increased fungi
exposure calls to people spending more time at home due to lockdown measures, indicating that the increase in
calls had occurred in Spring, when calls for information on fungi were typically less frequent [187]. In Ontario,
walking tours and workshops held to help educate people on foraging safety had been cancelled due to COVID-
19 restrictions, though poisoning calls were still comparable to previous years [188].

In November, the start of the mushroom picking season in France also resulted in a spike in calls to poisons cen-
tres. Between the 1st of July and the 23rd of October, there were reportedly 732 cases of mushroom poisoning
including five that were severe. The French Agency for Food, Environmental and Occupational Health & Safety
(ANSES) urged people to take extra care, as the health system was already under strain from the ongoing
COVID-19 pandemic [189]. In March 2021, warnings about mushroom toxicity in the Australian state of Victoria
were renewed, with Victorian Department of Health data indicating that the number of calls regarding potential
mushroom poisoning in 2020 (426) were double the number of calls in the prior two years. The record number of
calls was again attributed to more time being spent outdoors due to COVID-19 restrictions and an optimal grow-
ing season [190].

Giant Hogweed

In May 2020, local organisations in Scotland warned that normal activities to clear giant hogweed, a plant that
can cause serious burns and blindness, had been hampered by COVID-19 restrictions [191]. By June, reports indi-
cated that hogweed was growing and proliferating in areas that had previously not been affected by the plant
[192]. In August, signs were placed in areas of South Glasgow warning that hogweed was extremely toxic and
normal efforts to control it had been ‘impossible in 2020 due to COVID-19” [193].
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In April 2020, ten people were admitted to hospital in India after ingesting juice from Datura stramonium seeds.

Dat t ]
ALLT SETAMOTTITIT Reports suggest that the remedy had been promoted on Tik Tok as a means to prevent or cure COVID-19 [194].

In June 2020, a tea made from Quina plants was being promoted as being able to prevent or treat COVID-19 on
Animal, plants ) social media in Brazil. Plants of the same genus from Peru were sources of quinine, which inspired the drugs

. Quina plants . . . . . . -
and fungi cont. chloroquine and hydroxychloroquine. However, Quina trees native to Brazil do not contain quinine and some
are known to be toxic to humans [195].
In July 2020, the Utah Department of Environmental Quality indicated that COVID-related budget cuts meant it
did not have the capacity to undertake usual efforts to warn people about algal blooms in public water bodies. In
Algal blooms 2019, 38 algal blooms across the state had resulted in public health warnings and there were 40 calls to poisons
centres associated with the algal blooms [196]. Projects to warn citizens, monitor and research algal blooms in
Florida were also adversely affected by COVID-19 [197].
In December 2020, Turkmenistan's President, Gurbanguly Berdymukhamedov, suggested that liquorice root was
an effective cure for COVID-19, resulting in an increase in the market price [198].

Liquorice root

In February 2021, the Upstate New York Poisons Center reported that in 2020 there was an increase in some
forms of poisoning as people tried to combat COVID-19, spent more time outdoors and more time at home under
lockdown measures. The Poisons Center reported that calls about exposures to plants was one such area in which
calls for 2020 had increased on 2019 numbers [23].

In July 2020, health authorities in Newhaven, Connecticut, started monitoring 27 children for elevated lead levels.

Plants General

Heavy Metals Lead Twenty of the cases had been identified in a five-week period as normal healthcare functions resumed, following
COVID-19 restrictions that had hindered routine services and delayed the delivery of care [199].
Human pharma- On the 19t of March 2020, Trump announced at a press conference that the US FDA were looking at the thera-
ceuticals (Hydroxy)chloroquine | peutic effect of (hydroxy)chloroquine on COVID-19, suggesting ‘it could be a game changer’ [75]. Trump high-

lighted that a benefit of using hydroxychloroquine in this context was that it was an existing drug that had been
used for some time, therefore its use was considered safe and there were unlikely to be any serious adverse reac-
tions or associated deaths. By the 234 of March, Nigerian Health Authorities had issued warnings after the price
of hydroxychloroquine spiked and three people who had overdosed with the drug were hospitalised [200]. By
the 31t of March, Brazilian President Jair Bolsonaro had posted a video to Facebook suggesting that hydroxychlo-
roquine was a totally effective treatment against COVID-19, which was deleted by the social media service [201].
Australian pharmacies reported that there had been a rush on pharmacies to secure the drug following Trump’s
press conference [202]. In Assam, India, colleagues of a doctor who had self-medicated with the drug said he had
subsequently died of a cardiac arrest [203].
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Human pharma- | (Hydroxy)chloroquine
ceuticals cont.

In April 2020, the raw products used to make hydroxychloroquine were reported to be ten times their usual price
[204]. In the Democratic Republic of Congo, hydroxychloroquine was six times its usual price and consumers in
Zambia were stockpiling the antimalarial (as well as other pharmaceuticals including antibiotics) [204]. In the
USA, self-medication with hydroxychloroquine led to shortages that affected people who were prescribed it to
treat autoimmune disorders [205]. In India, the government banned exports of hydroxychloroquine while some
doctors and contacts of lab-confirmed cases were given it experimentally [206].

In April 2020, a trial of hydroxychloroquine amongst COVID-19 patients in Sweden was halted after some partic-
ipants presented with side effects including migraines, muscle cramps and peripheral vision loss [207,208]. Ex-
perimental administration of the drug at a hospital in France was also ceased after it was assessed to be a ‘major
risk’ to a patient’s cardiac health [209]. A Brazilian medical trial also ended after just 13 days when the number of
deaths recorded amongst the high-dose group (16/41 patients) were significantly higher than deaths amongst the
low-dose group (5/40 patients) [210,211]. The American Association of Poison Centers reported that calls regard-
ing hydroxychloroquine over March and April were double that of previous years [212]. A COVID-positive, 65-
year-old woman from New York who was prescribed hydroxychloroquine and azithromycin by her doctor also
died of cardiac arrest after taking three doses of the medication [213].

In May, the US Justice Department started investigating a doctor who was suspected to be promoting the drug
[214]. The Australian Border Force also issued warnings about illegally importing and self-medicating with the
drug after customs intercepted dozens of shipments containing over 6000 tablets in total [215]. A report from the
United States suggested that nursing homes in the state of Pennsylvania had started administering hydroxychlo-
roquine to residents, sometimes without the knowledge or consent of their next of kin [216]. The US Department
of Veterans Affairs also faced criticism for the use of hydroxychloroquine in its government-run hospitals, partic-
ularly after researchers found that COVID-positive veterans who were given hydroxychloroquine were dying at
higher rates (28%) than COVID-positive veterans who were just given routine care (11%) [217]. On the 19t of
May, President Trump told reporters that he had been taking hydroxychloroquine for over a week and that some
frontline health staff were also on courses of the drug [218,219]. The Brazilian Health Ministry incorporated hy-
droxychloroquine into national treatment guidelines, with President Bolsonaro suggesting that he kept a box of
the drug aside for his elderly mother as a precaution [220].

As the WHO acknowledged that hydroxychloroquine had prompted some safety concerns amongst researchers,
the French government indicated clinicians should not prescribe hydroxychloroquine for the purposes of treating
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cont.

COVID-19 [221]. Despite these safety concerns, the Indonesian government was reportedly planning to adminis-
ter hydroxychloroquine to COVID-19 patients [222]. Meanwhile, the US Veterans association provided data to
Congress which showed that weekly prescriptions of hydroxychloroquine rose from 2 per week to a peak of 404
after Trump promoted the drug, with 1,370 veterans prescribed it in total before prescriptions subdued in late
April [223].

In June 2020, the WHO announced it would resume clinical trials involving hydroxychloroquine, after they were
briefly paused for safety concerns [224]. However, in July, the Solidarity Trial’s International Steering Committee
recommendation to discontinue trials involving hydroxychloroquine were accepted by the WHO. Interim results
published in October 2020 showed that none of the four treatments tested (remdesivir, hydroxychloroquine, lop-
inavir/ritonavir and interferon) significantly improved outcomes including mortality or length of hospital stay in
COVID-19 patients [225].

In June 2020, emergency authorisation for use of hydroxychloroquine on COVID-19 patients was revoked in the
United States. The US FDA suggested that the risks of administrating the drug were too high given its efficacy for
the treatment of COVID-19 had still not been established, a decision that Trump criticised [226]. In Brazil, how-
ever, clinical guidelines for administration of hydroxychloroquine were expanded to cover pregnant women and
children [227]. In July, when President Bolsonaro tested COVID-positive, he indicated that he was personally tak-
ing hydroxychloroquine as a treatment [228]. Back in the United States, a 17-year-old, COVID-positive girl with
pre-existing health issues died after being administered hydroxychloroquine and treated at home by her parents
for six days before seeking formal medical attention [229].

In August, there were concerns as an experimental drug treatment that contained hydroxychloroquine was being
prepared to be rolled out across Indonesia without full clinical trials [230]. Warnings around importing the drug
were also reissued in Australia after 16,000 antimalarial medications including hydroxychloroquine (which was
only detected in minimal amounts pre-pandemic) were intercepted between May 8 and June 21, 2020 [181]. An
Australian government minister, Craig Kelly, made public comments questioning whether the Premier for the
state of Victoria, a member of the opposition party attempting to contain one of the largest outbreaks in Aus-
tralia, was criminally liable for blocking the use of hydroxychloroquine [231]. Minister Craig Kelly had been shar-
ing misinformation about COVID-19 measures and hydroxychloroquine on Facebook throughout the pandemic
and by February 2021 the Shadow Health minister in Australia indicated that his posts were getting four times
the engagement of the Department of Health website [232].
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In December 2020, a doctor from San Diego, USA, faced charged after he allegedly tried to sell fraudulent
COVID-19 treatment kits containing illegally-acquired hydroxychloroquine at inflated costs [233]. However in
Brazil, a cocktail of drugs became so widely adopted as an early treatment for COVID-19 (ivermectin, azithromy-
cin, and hydroxychloroquine) that Brazilians started referring to it colloquially as a “‘COVID kit" and officials in
the city of Barra do Gargas distributed packages of the drugs for free [234]. In March 2021, the Estadao, a Sao
Paulo newspaper, reported that ‘COVID kits” were linked to at least three deaths and five liver transplants [235].

(Hydroxy)chloroquine
cont.
Human pharma-
ceuticals cont.
Ivermectin

In April 2020, an Australian study that showed high doses of ivermectin could inhibit COVID-19 from replicating
in cells in vitro was reported in the media [236]. Australian health authorities immediately warned people against
self-medicating with the drug [236]. These warnings against self-medication were echoed by the New Zealand
Ministry of Health [237]. However, soon thereafter, gastroenterologist Professor Thomas Borody appeared on an
Australian media network (which is also broadcast in New Zealand) promoting misinformation around ivermec-
tin and a rush on Australian pharmacies for the drug was reported [238,239].

In June, it was reported that in vitro studies on ivermectin and a pre-print from the US company Surgisphere Cor-
poration (which was subsequently withdrawn over methodological concerns) saw ivermectin become a promi-
nent treatment for COVID-19 in Latin America [240-242]. In May, Northern Bolivian health workers had handed
out 350,000 free doses of the drug [241]. Ivermectin soon became incorporated into clinical guidelines and en-
dorsed by governments in Peru, Bolivia and Brazil [240]. As people began requesting the drug and self-medicat-
ing, supplies intended for human use ran low and people started turning to veterinary preparations of the drug
(see ‘ivermectin’ under the ‘veterinary pharmaceuticals” section) [240,241]. Use of ivermectin continued to surge
across Latin America and researchers in Peru soon warned that they were having difficulty recruiting study par-
ticipants who were not already taking the drug [241].

By January 2021, Facebook posts endorsing ivermectin as a treatment for COVID-19 had been observed in Brazil,
France, South Africa and South Korea [242]. Leading experts in South Africa warned that social media hype
around the drug was irresponsible given that there was currently no evidence to suggest it effectively treated
COVID-19 and as it had associated safety concerns [243]. At the time, ivermectin was not approved for any hu-
man use in South Africa and regulatory authorities soon reported a surge in illegal importations of the drug
[244]. With no human preparations available, South Africans also started taking veterinary preparations of the
drug (see ‘ivermectin’ under the ‘veterinary pharmaceuticals’ section).
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Human pharma-
ceuticals cont. Ivermectin cont.

In February 2021, Australia’s Shadow Health Minister wrote to the Managing Director of Facebook in Australia
after a Government Minister, Craig Kelly, was able to promote misinformation about hydroxychloroquine and
ivermectin on its platform throughout the pandemic [232]. The President of the American Association of Poison
Control Centers also indicated that there had been a recent surge in calls regarding ivermectin, including one
case where someone had taken a preparation of the drug made for horses [245]. Ivermectin was also considered
part of “COVID kits’ in Brazil, a cocktail of drugs promoted and widely used as an early treatment [234]. These
‘COVID kits’ (which also included azithromycin and hydroxychloroquine) were linked to at least three deaths
and five liver transplants, as reported by a Sao Paulo newspaper, the Estadao [235].

When the research period for this study concluded in March 2021, there was some evidence that misinformation
around ivermectin was spreading further around Europe. Misinformation around ivermectin was reportedly
spreading on Facebook in Ireland, where at least one video promoted it as an alternative to COVID-19 vaccines
[246]. The European Medicines Agency also indicated that online rumours around ivermectin were misleading,
that ivermectin was not effective in treating COVID-19 and that it was not authorised for such use in the Euro-
pean Union [247]. As black market sales and prices of ivermectin continued to climb in South Africa, authorities
approved the drug for human use only on compassionate grounds that were subject to regulatory oversight
[248].

Prescription/ Medical
grade Opioids

In March 2021, the Washington Poison Center reported a 3.6% rise in prescription opioid exposures. The increase
in exposures was considered to be, in part, driven by the effects of the COVID-19 pandemic on the mental health
of teens and young adults, as well as on increased accidental exposures amongst children in the home [249].

Avigan/favipiravir

In May 2020, Japanese Prime Minister, Shinzo Abe, advocated for use of the drug Avigan for COVID-19 treat-
ment and allocated approximately $130 million to increase existing stockpiles. There was no evidence that Avi-
gan improved outcomes in COVID-19 patients and it had previously been linked to birth deformities in children
[250].

Counterfeit pharma

In April 2020, people started stockpiling hydroxychloroquine internationally, leading to a surge in counterfeit
medicines. The BBC found fake hydroxychloroquine was being sold in the Democratic Republic of Congo, Niger
and Cameroon [204].

Famotidine/antacid

In April 2020, rumours that famotidine was being tested on COVID-19 patients in New York City circulated
online in the Unites States [251]. Consumers soon started stockpiling famotidine-based heartburn medication,
leading to shortages [252].

In April 2020, an Australian study showed high doses of ivermectin could inhibit COVID-19 from replicating in
cells in vitro was publicised in the Australian media [236]. The US FDA subsequently published a letter to
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Veterinary phar-
maceuticals

Veterinary phar-
maceuticals
cont.

Ivermectin

Ivermectin cont.

stakeholders, as the Center for Veterinary Medicine noted the increased public profile of the drug and became
concerned some people may self-medicate with veterinary preparations [253].

From May 2020, as interest in ivermectin in Latin America started to surge and the drug was incorporated into
clinical guidelines, lower supply levels saw some people turn to veterinary preparations [240,241]. One physician
quoted in the media said he had seen patients who had developed dermal blisters where a veterinary form of the

drug had been injected, alongside other side effects including gastrointestinal upset, tremors and panic attacks
[240].

In December 2020, the US FDA issued public guidance on ivermectin, indicating that human and veterinary
preparations had not been approved for, nor were suitable for, treatment of COVID-19 infections [254].

In January 2021, South Africans seeking to use ivermectin as a COVID-19 treatment were believed to have turned
to oral, injectable and pour-on veterinary preparations. A leading toxicologist from the Griffon Poison Infor-
mation Centre, Dr Gerhard Verdoorn, was quoted in the media over concerns that people may have been exceed-
ing recommended doses used for treating parasites in livestock [255]. It was reported that in two weeks of Janu-
ary 2021 that veterinary ivermectin manufacturers sold four months’” worth of stock [256].

In February 2021, a former Senator from Australia, David Leyonhjelm, was threatened with an AU$1.11 million
fine for sharing and initially refusing to delete misinformation around ivermectin that contravened laws around
the advertisement of medical products. Mr Leyonhjelm had tweeted a photograph of horse ivermectin alongside
the following: "In several countries, ivermectin is being used to treat COVID. For those who want some, this
horse product is probably the most economical source. Enough to treat the street too." [257]. The President of the
American Association of Poison Control Centers also indicated that there had been a recent surge in calls regard-
ing ivermectin, including one case where someone had taken a preparation of the drug intended for horses [245].
On a webpage titled “Why You Should Not Use Ivermectin to Treat or Prevent COVID-19’, the US FDA also indi-
cated that they had been notified of multiple cases where people required medical attention after using horse
preparations of ivermectin [258].

Unspecified cattle de-
worming medication

In June 2020, six people from Estcourt, South Africa, were hospitalised after consuming what was believed to be
cattle deworming medication. Reports suggest that the people were told the drug would help cure COVID-19.
[259].
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Virus Shut out or Air
Doctor

In April 2020, evidence emerged that lanyards which had a card attachment treated with chloride dioxide were
being promoted as a means to prevent the wearer from contracting COVID-19. The US Environmental Protection
Agency (EPA) threatened to pursue legal action against a number of fraudulent COVID-19 products, including
these lanyards [260]. A Kremlin spokesperson was also seen with such a card pinned to his jacket in a televised
conference, and a media report suggested that online markets in Russia were soon sold out of similar stock [261].
Senior officials in South Sudan, including the President, were also seen wearing these cards in photos posted to
Facebook by the President's communications team [262]. In July 2020, Jeanine Afiez, Bolivia’s interim President,
was also seen to be wearing one of the ‘virus blocker’ lanyards [263].

In June 2020, the US EPA urged two major online retailers, Amazon and EBay, to stop selling the cards amongst
other unproven disinfectants [264]. In Sydney, Australia, at least three children were reportedly sent to pre-
schools wearing chlorine-dioxide lanyards after schools reopened following lockdown measures [265].

Fraudulent tests

and treatments

Eucalyptus-based vi-
rus blocker

In July 2020, authorities in Indonesia started promoting a eucalyptus-containing lanyard or necklace that seemed
to be reminiscent of the chlorine dioxide-based products being purchased or worn in other countries. The Minis-
ter for Agriculture suggested that the eucalyptus-based products, which extended to roll-ons and inhalers, were
for aromatherapy to alleviate respiratory symptoms of COVID-19 [266]. However, he also suggested to reporters
that the necklace was 80% effective in inactivating COVID-19 viral particles within half an hour [266]. His claims
were disputed by health experts and the laboratory that had developed the product [267]. Celebrities were being
called on to help promote Indonesian health campaigns and one such celebrity, Iis Dahlia, shared with her 12
million Instagram followers that she proudly wore the eucalyptus-based lanyard [267].

Fraudulent tests and
treatments general

In April 2020, a British man was accused of smuggling fake COVID-19 treatment kits into the United States. The
kits were thought to contain potassium thiocyanate and hydrogen peroxide, with consumers advised to rinse
their mouths with the chemicals [268]. The medical devices regulator in the United Kingdom announced that
they were investigating 14 cases of fraudulent and unlicensed products marketed as COVID-19 treatments [269].

In June, US ICE announced they had seized over 14,000 unproven COVID-19 treatments capsules as part of Oper-
ation Stolen Promise, a task force set up to investigate the sale of counterfeit or substandard products including
personal protective equipment and pharmaceuticals [270]. In December 2020, Europol also announced that pre-
dictions they had made in April around the potential harm of COVID-related scams and fraudulent treatments
had been proven correct. Europol had found ongoing evidence of criminal activity related to the distribution of
counterfeit pharmaceutical products and fraudulent treatments [271]. In January 2021, the Myanmar government
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also announced that it was mounting a response to the sale of fraudulent vaccines and pharmaceuticals being
sold on social media [272].
Fraudulent tests | Fraudulent tests and
and treatments treatments general | In January 2021, police in London announced they were looking for a man who had injected a 92-year-old

cont. cont. woman with a fraudulent vaccine under the false pretence that he worked for the National Health Service [273].
Fortunately, the woman did not suffer from any adverse health consequences. In the United States, a man from
Washington state was also arrested on a federal warrant in January for the sale and administration of fraudulent
COVID-19 vaccines. Johnny T. Stine told undercover investigators that he had travelled across the United States
to administer his vaccine, ignoring a cease and desist letter sent to him by the Washington State Attorney General
in April 2020 [274]. In February 2021, ICE announced that Operation Stolen Promise would be extended to cap-
ture emerging COVID-related fraud around vaccines and unlicensed treatments [275].

In March 2020, reports from South Korea indicated a woman from Gyeonggi Province had started cleaning her
home with a highly concentrated methanol solution in order to prevent COVID-19 infection. The woman and her
two children were later hospitalised with symptoms of methanol intoxication [276]. Military hospitals in North
Korea were also reported to be disinfecting quarantined areas by spraying methanol solution, though North Ko-
rea had not officially registered a single case COVID-19 over the course of the study period [277].

Methanol : . . e : :
In February 2021, researchers in Spain published a report detailing a case involving a woman who had devel-
oped severe, chronic methanol poisoning after using a highly concentrated methanol solution to routinely clean
Alcohols her face mask for two months. The 56-year-old patient presented with a four-week history of insomnia, cognitive
decline, and parkinsonism. Magnetic resonance imaging (MRI) demonstrated she had acquired severe central
nervous system damage. At a four month follow up the patient had shown signs of improvement, but still suf-
fered from cognitive impairment, parkinsonism and impaired motor function [278].

A number of high-profile celebrities and leaders around the world directly or indirectly endorsed misinformation
that drinking alcohol could prevent or treat COVID-19. In March 2020, President Lukashenko of Belarus sug-
Ethanol-based drinks | gested that people should drink vodka and take saunas to ward off COVID-19 [279]. In April, a governor from
Kenya who suggested alcohol could prevent COVID-19 infections was criticised for distributing bottles of cognac
in coronavirus care packages [280]. Professional golfer, John Daly, joked that he was warding off coronavirus
with vodka, Diet Coke and cigarettes in a video that was distributed to members of Trump golf clubs around the
world [281]. In May, health authorities in Canada reported they were working to counter misinformation that
alcohol ‘kills” COVID-19 [282]. In June, officials in Ghana also reported they were increasing efforts to fight ru-
mours that locally-produced gin (Akpeteshie) could protect or cure consumers from COVID-19 [283]. Videos of a
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Ethanol-based drinks
cont.

Alcohols cont.

councillor on the Ullal City Municipal Council in India also circulated on social media in July 2020, where the
councillor suggested a particular brand of rum was ‘medicine’ for coronavirus [284].

Over the course of the research period, media articles and studies suggested that the COVID-19 pandemic and
associated policy measures were changing regular and problem drinking patterns. In 2020, reports from Canada
[282,285], Belgium [70,286], Australia [287], New Zealand [288], the United Kingdom [289-293] and the United
States [23,294-297] indicated that problem drinking had increased due to lockdown measures and associated feel-
ings including boredom and stress. Experts from England and Scotland warned those with a history of problem
drinking and associated medical conditions may suffer serious health consequences. These experts were con-
cerned that, on top of pre-existing cuts to baseline levels of addiction services, there was less access to social and
professional support for addiction under social distancing measures and that those who need help may be avoid-
ing hospitals for fear of contracting the virus [298,299].

In February 2021, data published by the Office of National Statistics in the United Kingdom indicated that alco-
hol-related deaths between January and September of the previous year were 16% higher than in 2019 [291]. Data
showed that alcohol intake had actually remained stable across the population, with many people decreasing
their intake under lockdown measures [292,293]. However, alcohol purchase had spiked immediately prior to the
first and second national lockdown [292]. There was also an increase in the proportion of ‘increasing and higher
risk” drinkers amongst the population [292]. This trend was reflected in reports from the UK and USA which in-
dicated a surge in alcohol-related referrals, relapses and hospitalisations for alcoholic liver disease
[293,295,300,301].

Bootleg, low quality
or home-brewed alco-
hol (often methanol-
based)

In March of 2020, reports emerged suggesting people were consuming bootleg or homebrewed alcohol in order
to ward off coronavirus, which resulted in poisoning. In Istanbul, 30 people died and another 20 were hospital-
ised after allegedly drinking pure ethanol to protect themselves from COVID-19 infections [302]. An article from
The Associated Press published by several outlets also reported a link between a Welsh teacher who contracted
COVID-19 in Wuhan and hundreds of methanol poisonings in Iran [303]. Twenty-five-year-old Connor Reed had
told tabloids in the United Kingdom that upon contracting COVID-19 he had refused antibiotics and treated his
symptoms with hot toddies: a hot drink typically made with whiskey, honey, lemon and cinnamon. His com-
ments were picked up by press in the US and details of his story started circulating in Farsi on Iranian social me-
dia [304,305]. The Associated Press article suggests these posts, alongside government messages about using alco-
hol-based hand sanitiser, developed into widespread misinformation that consuming high-proof alcohol could
prevent or treat COVID-19 [303]. With alcohol consumption outlawed in Iran, people turned to illicit sources and
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Alcohols cont. | or home-brewed alco-

hol (often methanol-
based) cont.

thousands of methanol poisonings started occurring across the country [306]. In a submission to the Archives of
Toxicology, Iranian toxicologists indicated that by the 20t of April, 2020, there had been approximately 700 deaths
and 3100 hospitalisations in Iran resulting from COVID-related methanol poisoning [307].

In May 2020, reports from Mexico started emerging around deaths associated with cheap, low-quality alcoholic
beverages [308]. Beer production had been classed as a as a non-essential activity and halted for over a month
under lockdown measures [309,310]. In some states such as Yucatan, the sale of alcohol was also banned or could
only be purchased at particular times [310]. These measures brought about a surge in bootleg alcohol sales which
were linked to the deaths of at least 100 people by mid-May [310]. The economic impact of lockdown measures
was also thought to have been a factor, as decreased purchasing power meant people bought cheaper, lower
quality alcohol [309]. In June, another 18 deaths occurred in the state of Guerrero after people consumed a little-
known, tequila-type drink called ‘Rancho Escondido’ [308].

On the 234 of March 2020, alcohol purchase was banned in South Africa under lockdown measures in order to
decrease the burden of alcohol-related injuries and violence on the healthcare sector. These lockdown measures
were extended and in May two South African couples died from drinking homebrewed alcohol in separate inci-
dents [311,312]. Then, on May 31+, the day before the measures were set to ease, 20 people were hospitalised with
alcohol poisoning in Masiphumelele after attending a party. Of the 20 people hospitalised, 7 people had died as a
result of the exposure [313]. On the 1+ of June the alcohol ban was lifted and there were large queues to purchase
alcohol outside of retailers [314]. The alcohol ban would be brought back into effect in July and slowly lifted
again from August. The alcohol ban was then put back in place in December as South Africa battled a second
wave of COVID-19 infections. Following the ingestion of homemade alcohol on New Year’s Eve, two young
women died and another six were hospitalised in Free State [315].

In October 2020, a spate of 63 bootleg alcohol-related deaths occurred in Turkey across 10 provinces. An un-
known number of others were left with other injuries including blindness [316]. A leading expert in methanol
alcohol poisoning, Dr. Knut Erik Hovda of Oslo University Hospital, was quoted in the media. Dr Hovda sug-
gested that COVID-19 had compounded the problem of illicit alcohol in 2020. He suggested many people were
drinking recreationally at home while under lockdown, but that associated economic impacts had also pushed
people towards cheaper alternatives or to attempt making their own alcohol [316]. Dr Hovda said that existing
illicit alcohol networks had also been impacted by the pandemic through disrupted supply routes [316].

Int. ]. Environ. Res. Public Health 2021, 18, 11133. https://doi.org/10.3390/ijerph182111133 www.mdpi.com/journal/ijerph



Int. J. Environ. Res. Public Health 2021, 18, 11133

28 of 49

In February 2021, consumption of bootleg and low-quality alcohol was linked to 35 deaths in Bangladesh [317].
Venue owners quoted in the media said it became more difficult to import high-quality liquor and many venues
had to source locally-produced alternatives [317]. In March 20201, officials in Cameroon also warned that the eco-
nomic impacts of COVID-19 were contributing to an increase in excessive drinking, bootleg alcohol deaths and
liver injuries, particularly as a result of fake whiskies [318].

Self-harm with un-
known substance
Unspecified

Between June and August of 2020, a number of articles from India reported suicides that were attributed to
COVID-related stressors. Most of these stressors were financial in origin, including job loss, unemployment and
family conflict that resulted from unemployment [319-322]. An increase in suicides amongst daily workers, the
unemployed and those suffering from domestic violence was also reported in Tanahun, Nepal, including three
by poison [323]. Between January and July 2020, suicides in Iraq were also reported to have increased with ongo-
ing mental health, social and economic issues compounded by the COVID-19 pandemic and associated lockdown
measures [324].

However, some cases of self-harm using toxic substances in India were adversely impacted by or stemmed from
COVID-related concerns in other ways. In June, one woman who had ingested a toxic substance was turned
away from a hospital in Kupwara as it had been designated as a COVID-19 hospital. Her family attempted to
take her to an alternate hospital only to have to return to the first when she was also refused admission there. The
family indicated that shifting between hospitals delayed treatment for more than an hour, and the woman died
as a result of her exposure [325]. In another two instances, the people who had self-harmed had done so out of
fear of contracting COVID-19, or out of fear that they already had and may transmit it to their grandchildren
[326,327]. In August, another report suggested that a 65-year-old man who had recently accompanied a relative
to an urban hospital had returned to his village to find other inhabitants were concerned that on the trip he may
have contracted COVID-19 [328]. The man began isolating himself of the outskirts of the village and received and
COVID-19 test, which was negative. However, the test results allegedly did not ease his concerns and he con-
sumed poison. His son rushed him to hospital, though after testing positive for COVID-19 while admitted he was
eventually transferred to a COVID hospital in Chikkabballapura. Unfortunately, the man was still presumably in
distress; he exited the hospital and was later found having hung himself from a tree in a nearby town [328].

Alleged poisoning of

others or other crimi-

nal activity with un-
known substance

In May 2020, a man in Delhi hired two women to go to the home of a man he suspected was having an affair with
his wife and pretend to be health workers. The women were granted entry to the home and administered what
they claimed to be COVID-19 medicine to the man and three other family members, who were later hospitalised
[329].
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On the 24t of May 2020, at least twenty people in Gikambura, Kenya, were hospitalised after consuming food aid
Unspecified suspected to have been laced with a toxic substance [330]. The food had been distributed in bags branded with

cont. the names of Deputy President, William Ruto, and Kikuyu Member for Parliament, Kimani Ichung’wah, who
had visited the area to distribute COVID-19 food aid a few days prior. However, the Deputy President indicated
that he was not associated with the second delivery of food aid and a spokesperson later suggested that it may
have been a politically motivated attack [330].

In July 2020, a man from Karnataka, India, who was scared he may lose his job in COVID-related lay-offs was
alleged to have undertaken a murder/suicide when he poisoned himself, his wife and daughter [331].
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