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Abstract: To control and prevent the spread of the infectious agents in the environment and body,
various measures have been taken, including the use of disinfectants for hands and surfaces, use of
detergents, self-medication by herbal concoctions, and dietary supplements. Although these actions
may have a therapeutic effect or reduce the viral load, incorrect use (abuse or overuse) could have
negative health repercussions. Therefore, public awareness in this context is essential. The purpose
of this narrative review was to evaluate the health consequences of overexposure to disinfectants
and self-medication against infectious agents, specially SARS-CoV-2. The literature search for this
review was conducted using related keywords in PubMed, Web of Science (WOS), and Scopus
databases. This review found a significant number of reported poisoning cases during the pandemic
as a result of the overuse of alcoholic hand sanitizers, household bleach products, and detergents. This
paper also provides an integrated systemic overview of the possible toxic effects of self-medication,
alcohol consumption, and self-administration of dietary supplements and herbs during the COVID-19
pandemic. The present review indicated that the main adverse effects associated with the overuse
of popular preventative actions against contagious respiratory illnesses specially COVID-19 and
Influenza (flu) were methanol intoxication, skin damage, respiratory problems, gastrointestinal ulcers,
nausea, vomiting, epigastric pain, and liver injury. Due to the significant increase in the use of these
preventative measures, it is essential to raise public awareness of the side effects of their excessive
and unnecessary use.

Keywords: SARS-CoV-2; alcoholic disinfectants; bleach; detergents; dietary supplements; drugs;
herbal remedies

1. Introduction

The emergence of a new strain of virus leading to an epidemic and/or pandemic has
constantly threatened the overall public health [1]. In the early stages of the COVID-19
pandemic, there were no vaccines or approved measures to immunize the population or any
drugs to treat the disease, similar to the beginning of other recorded epidemics/pandemics.
It is acknowledged that validated pathogen prevention protocols played a pivotal role in
maintaining public health [2]. Therefore, certain healthcare guidelines against COVID-
19, such as hand washing, use of alcohol-based hand sanitizers (ABHS), wearing face
masks, and consumption of dietary supplements, were recommended by the World Health
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Organization (WHO) [3,4]. At the same time as early public health measures taken by
different local, national, and global health agencies, some studies assessed the effects of
available antiviral medications and investigated the development of vaccines and new
medicines for the treatment of COVID-19. Furthermore, some medications previously
approved by Food and Drug Administration (FDA) for other purposes were used to treat
COVID-19 [5,6].

Although numerous studies have been published on the use of disinfectants, deter-
gents, and dietary supplements as the main or complementary measures to protect against
COVID-19, SARS, MERS, etc. [7–9], few investigations have evaluated the toxic effects of
these substances on human health during this global biological disaster. Furthermore, a lim-
ited number of comprehensive articles have been published that simultaneously address all
the recommended protective measures during infectious disease outbreaks, epidemics and
pandemics, as well as their toxic effects on human health. Thus, the current narrative review
was designed to investigate the adverse effects of frequently used substances, including
disinfectants and detergents, alcohol consumption, self-medication, and self-administration
of dietary supplements and herbal medicine, which could cause toxicity to the human body,
in order to provide a more comprehensive review for easier and faster reference.

The literature search of this narrative review was conducted using the keywords
“poisoning” of (“detergents” OR “sanitizers” OR “disinfectants” OR “alcohol” OR “dietary
supplements” OR “herbal medicine” OR “drug”, OR “ivermectin”) AND (“COVID-19” OR
“SARS-CoV-2”) in PubMed, Web of Science, and Scopus databases. The relevant articles
were selected from studies that evaluated the poisoning effects of the suggested COVID-
19 preventive substances from the beginning of the pandemic. The toxic impacts of all
the measures were also assessed in order to determine the adverse side effects of these
substances on the human body. Since only a limited number of studies directly investigated
the relationship between the toxic effects of some of these materials and their inappropriate
usage during the COVID-19 pandemic, the previously published articles evaluating their
toxicity that best matched the subject were also included. We retrieved about 400 articles
and included more than 90 of them in this paper. The selected articles were reviewed for
toxic side effects, and articles with duplicated information were excluded.

In this review, it was found that the most common causes of poisoning during the
infectious pandemic including COVID-19 were poisoning with disinfectants (such as
ABHS [10–17]), bleach, and household cleaners [11,13,17,18], detergents [13,16,18], self-
medication [13,18], and alcoholic beverages (spiritus) [19–26].

2. Excessive Use of Disinfectants

It has been indicated that coronaviruses could survive on surfaces made of metal,
glass, and plastic for several hours to days. In order to control the transmission chain, there
has been a dramatic increase in the use of disinfectants.

A recent study showed that 41.4% of the participants had health problems in at
least one organ (skin dryness, obsession, skin itching, coughing, hand redness, headache,
eye itching, lung and throat burning) due to the increase in detergent and disinfectant
application during the COVID-19 pandemic [27]. Another study compared the poisonings
attributed to the increased use of disinfectants in the first six months of 2019 and 2020.
The number of cases of intoxication by surface disinfectants and hand sanitizers in 2020
was found to be higher than that in 2019 [28]. Furthermore, the results of another study
demonstrated that the number of calls to the poison center has dramatically increased as a
result of enhanced exposure to bleach (42%), hand sanitizers (25%), chlorine gas (21%), and
chloramine gas (2%) [29].

2.1. Overexposure to Alcoholic Hand Sanitizers

To prevent the spread of COVID-19, ABHS is the most favorable and effective alterna-
tive sanitizer for hand washing, especially when soap and water are not available [30]. Due
to the high use of ABHS in these critical circumstances, numerous issues are emerging that,
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if not addressed, may lead to other crises in the public health domain [31]. The possible
adverse effects of excessive ABHS use on the human body are described in more detail in
the following.

2.1.1. Ethanol and Methanol Poisoning

One of the negative aspects of alcohol-based products is that they are produced with
non-standard formulas. Ingestion of these compounds is linked with extremely high
morbidity and mortality rates because the accumulation of low molecular weight agents
(such as methanol) increases the osmolal gaps at a level that is often higher than that seen in
ketoacidosis, lactic acidosis, and renal failure in critically ill patients [32]. When methanol is
absorbed into the human body (from oral, dermal, and industrial inhalation pathways), it is
metabolized to formaldehyde and formic acid by the dehydrogenase enzymes. These final
products are toxic and may lead to metabolic acidosis, cardiovascular instability, blindness,
brain injury, or even death. In addition, compared to ethanoic-based products, alcohol-
based sanitizers containing methanol are reportedly more hazardous to the human skin
and can cause injury or contact dermatitis [33]. Due to their curious nature and tendency to
discover new things via touching and testing, unintended ingestion of ABHS by children
can also lead to alcohol poisoning and has attracted much attention. After the emergence of
the new coronavirus, ABHS was widely used to help control the spread of the infection via
hands and surfaces [34]. Therefore, it seems that the ingestion of ethanol from household
hand sanitizers can cause poisoning and hypoglycemia in children. Moreover, it has been
observed that even older children ingested hand sanitizers. Consecutively swallowing
more than a few mouthfuls of ABHS-containing ethanol has been shown to cause alcohol
poisoning as well [35].

Despite the fact that proper hand washing is sufficient as an effective preventative
measure, the demand for ethanol increased among consumers [36], and some profit-seeking
individuals changed the appearance of methanol and sold it as ethanol. Shortly after the
outbreak of COVID-19, alcohol poisoning became an emergency in Iran in addition to
COVID-19. Therefore, the number of alcohol poisoning cases in some areas increased to the
point that the death rate due to poisoning was higher than COVID-19-related deaths [36].
Methanol poisoning was reported in all provinces of Iran, and 26 out of 31 provinces
recorded fatalities. Since the beginning of the coronavirus epidemic, 924 and 998 morbidity
cases of alcohol poisoning and 104 and 79 mortality cases occurred in Fars and Khuzestan
Provinces, respectively [36]. Mahdavi et al. reported that 22 children and adolescents died
of methanol poisoning in Iran during the first four months of the COVID-19 pandemic [37].
Hassanian-Moghaddam et al. also recorded 534 methanol deaths in Iran (23 February to
2 May 2020) [24]. Data from the Iranian Legal Medicine Organization (ILMO) showed that
more than 700 deaths were caused by alcohol poisoning (20 February to 8 April 2020) [38].
In another study, Pirnia et al. reported that approximately 5000 people were poisoned by
alcohol, and around 550 people died [39]. Shokoohi et al. showed a significant escalation in
methanol-related morbidity and mortality, with over 5000 people poisoned and over 500
confirmed deaths [20]. Methanol poisoning was common throughout the world during the
COVID-19 pandemic. White et al. also reported that the number and rate of alcohol-related
deaths increased by approximately 25% in the first year of the COVID-19 pandemic [40]. In
the United States, between May and June 2020, four adult patients in Arizona and New
Mexico ingested alcohol-based hand sanitizers and subsequently died [14]. Moreover, a
methanol poisoning outbreak was reported in Turkey, with 63 deaths within 11 days [37].

Incorrect information about materials that can supposedly cure or prevent COVID-19
can be just as perilous as the virus itself. It is important to emphasize that people should
follow the suggested medical advice to prevent infection in themselves and their families.
Lastly, it is worth noting that ethanol has previously been proven to suppress the immune
system, and those with COVID-19 have a weak immune system [41]. Ethanol can change
inherent immunity by altering the function of inherent immune cells. In addition, it can alter
the activation of immune cells by specific interactions with cell-membrane molecules [42].
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Therefore, ethanol therapy is not only an inconsequent treatment for COVID-19 but also an
extremely perilous one.

2.1.2. Effects on Skin

Frequent use of hand sanitizers can lead to chronic irritation and skin injury. Hygiene
products can lead to the denaturation of stratum corneum proteins, changes in intercellular
lipids, reduction in corneocyte cohesion, and changes in the water-binding capacity of the
stratum corneum. In addition, this type of skin injury may result in changes in the skin
flora, which can lead to the destruction of the beneficial symbiotic bacteria, which are the
first line of skin defense against various germs. It has been suggested that sanitizer-related
skin reactions are categorized into two main types [30,33]: The first group includes irritant
contact dermatitis, which is the most common one, and is identified by the feeling of
dryness, itching, irritation, scaling or cracking, and even bleeding. This condition occurs as
a result of repeated use of hygiene products, such as alcohol sanitizers or any other similar
substance. The potential of each sanitizer to cause irritant dermatitis varies considerably
based on its active ingredients and the frequency of usage. The second type is allergic
contact dermatitis, which occurs scarcely and varies from mild to severe reactions. The
most common agents of contact allergies are preservatives and fragrances.

2.1.3. Imbalance of Normal, Symbiotic Microbiota

The total population of microorganisms that colonizes a particular location is called
microbiota. Microbiota consists of bacteria, fungi, viruses, and protozoa [43]. Evidence sug-
gests that having normal, healthy microbiota has a noticeable impact on human health [44].
Excessive use of hand sanitizers has been shown to kill symbiotic microorganisms located
on the skin and digestive system. Thus, there would be an imbalance between beneficial
and detrimental bacteria [30]. This, in turn, may contribute to intestinal symptoms (abdom-
inal pain and diarrhea), inflammatory bowel disease [45], obesity and diabetes [46], liver
disease, chronic heart disease [47], autism [48], and colorectal cancer [49].

2.1.4. Developing Alcohol-Resistant Microorganisms

Alcoholic sanitizers are known as an effective killer of both Gram-positive and Gram-
negative bacteria, as well as different viral families, including influenza A, rhinovirus, hep-
atitis A virus, HIV, and coronaviruses. In contrast, alcoholic sanitizers have no considerable
activity against protozoan oocytes, bacterial spores, and non-enveloped (non-lipophilic)
viruses [50,51]. Researchers have concluded that alcoholic antiseptic solutions do not have
an adequate effect on all the introduced pathogens, as it seems that the impact of a single
alcohol-based sanitizer (without additional stable compounds) is just limited to SARS-CoV-
2. This may contribute to selection pressure on ethanol-resistant microorganisms, resulting
in a new crisis, especially in hospitals or health centers [30].

2.2. Overexposure to Household Bleach Products

It has been proposed that proper and frequent disinfection of objects and surfaces
touched by numerous individuals in households and public places (such as hospitals, of-
fices, marketplaces, and transportation systems, among others) is one of the most significant
methods of preventing the spread of the virus. Accordingly, there has been a considerable
increase in the purchase and use of bleach (chlorine), a common surface disinfectant, mainly
consisting of sodium hypochlorite [52]. Studies on the negative health effects of exposure
to disinfectants and cleaners have demonstrated that bleach products may cause irritation
to the skin, eyes, and respiratory system and trigger asthma and allergic rhinitis symptoms
in some individuals [53]. In addition, the production of toxic halogenated volatile organic
compounds, such as carbon tetrachloride, chloroform, chlorobenzene, 1,1-dichloroethane,
and 1,1-dichloroethene, in indoor air as a result of bleach misuse and combining other
cleaning agents or cleaning targets can be one of the significant methods of inhalation
exposure [53].
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2.3. Excessive Use of Detergents

Detergents have been commonly used for proper sanitation against microorgan-
isms [54,55]. The first line of defense against coronavirus was hand washing with water
and soap. During the COVID-19 pandemic, the toxic effects of detergent overuse on human
health have been ignored. In general, detergent products are highly alkaline and destruc-
tive to our exposed body cells. Overexposure to detergents is associated with different
side effects, such as irritant contact dermatitis, respiratory problems, namely allergies,
asthma aggravation, damage to epithelial cells, and optical problems (corneal irritation and
damage) [56–59]. Furthermore, the entering of dishwashing liquids or other detergents
into the stomach and their residues can lead to gastrointestinal disorders, diarrhea, and
tissue damage in epithelium cells [60].

2.4. Alcohol Overdoses and Drug Abuse during Quarantines

A growing body of evidence indicates a strong relationship between quarantine or
social isolation and an increase in alcohol consumption and drug abuse [61–63]. The expe-
rience of isolation and loneliness, economic repercussions, job loss, and stress or fear of the
COVID-19 pandemic may lead to substance abuse and overdose as a coping mechanism.
Subsequently, this may result in an elevation in the prevalence of substance use disorders
(SUDs) and other hazardous associated problems [64–68]. SUDs include opioids, metham-
phetamine, and other psycho-stimulants, alcohol, nicotine, and tetrahydrocannabinol use
disorders. Evidence shows that people with SUD (who smoke, vape, or use certain drugs)
are more vulnerable to lung infections and diagnostic delay of this disease, resulting in
more severe consequences, because an atypical presentation of COVID-19 may be mistaken
as substance consumption or withdrawal [69]. In addition, the unofficial and illegal pro-
duction of alcoholic drinks has been reported in many parts of the world, especially in
countries where alcohol consumption is prohibited, such as Iran. The most dangerous com-
plication associated with these drinks is methanol poisoning [21,70–72]. Moreover, access
to detoxification centers, such as hospitals or other health services, has become increasingly
difficult for people with SUDs, overdose cases, or those with methanol poisoning, which
may increase mortality. Thus, health organization interventions and governmental support
are needed to cope with social isolation without the use of any substance or alcohol [73].

2.5. Self-Administration of Dietary Supplements and Self-Medication

Self-medication/self-administration of different drugs was one of the greatest health
issues during the COVID-19 pandemic [74]. Overconsumption of dietary supplements
to support the immune system (such as vitamin D, vitamin C, zinc, and selenium sup-
plements [75,76]), hydroxychloroquine (HCQ) and chloroquine (CQ), anti-inflammatory
drugs, corticosteroids (such as dexamethasone), and ivermectin has become an important
issue during the COVID-19 pandemic [77–79]. Since there are many published papers that
suggest the consumption of these medications as a valid preventative measure against
COVID-19, reviewing the toxic effects of their overuse seems to be necessary. Given that
most of the toxic effects of dietary supplements and anti-inflammatory drugs, and herbal
medicines are not severe, there is no published report of their direct poisoning during
this pandemic. Thus, in this paper, their toxic effects were reviewed based on previously
published reports.

2.5.1. Dietary Supplements: Vitamins C and D, Zinc, and Selenium

Vitamin D supplements: Evidence demonstrates that vitamin D plays a vital role in
calcium homeostasis and bone mineralization and is implicated in regulating many physio-
logical systems and pathways, including immune system strengthening, cardiovascular
health, and cancer prevention as a sterol hormone [80]. It is estimated that more than
1.5 billion individuals suffer from vitamin D deficiency worldwide. However, despite the
fact that obtaining adequate serum vitamin D levels is not out of reach, vitamin D defi-
ciency has become a global health concern [81]. During the COVID-19 pandemic isolation
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and quarantine, due to an imbalanced diet and lack of exposure to sunlight, vitamin D
deficiency could become severe [82].

Evidence indicates that there is a relationship between vitamin D deficiency and dif-
ferent infectious diseases, mainly viral infections [83]. Moreover, it has been reported that
patients with vitamin D deficiency exhibit poor responses to standard treatments. Various
clinical trials have shown that vitamin D deficiency may increase the risk of pulmonary
infections, including COVID-19, via different mechanisms, such as a negative regulatory
impact on the renin-angiotensin signaling pathway [84,85]. Despite its wide therapeutic in-
dex, vitamin D poisoning can occur as a result of inappropriate use of dietary supplements.
Vitamin D poisoning may occur due to iatrogenic factors, such as manufacturing errors and
prescriptions written without laboratory diagnosis or excessive self-administration [86].
Previous research has indicated that hypervitaminosis D contributes to hypercalcemia and
hypercalciuria, which may lead to various eye and skin disorders, as well as musculoskele-
tal, gastrointestinal, renal, cardiovascular, and central nervous system problems [87,88].

Vitamin C supplements: Vitamin C or ascorbic acid is a safe essential micronutrient
for humans and serves as an antioxidant. It has been reported that vitamin C supports
various cellular functions of the immune system, which may decrease the susceptibility
of cells to various viral infections. Vitamin C may also impact inflammation [89]. It is
believed that daily prophylactic intake of vitamin C via foods or supplements can help
protect individuals against COVID-19. However, considering all the benefits, overdose and
chronic overconsumption of vitamin C can lead to renal toxicity through a hyperoxaluric
state. Vitamin C is considered to contribute to oxalate nephropathy at doses less than
2 g/day. Since vitamin C is a water-soluble vitamin, some authors have proposed that the
recommended daily intake of vitamin C is almost 75 to 90 mg [90].

Zinc supplements: Zinc is a necessary element involved in numerous biological pro-
cesses, including enzymatic reactions, transcription, and regulation of cellular pH [91].
It has been suggested that zinc deficiency is identified by impaired T-cell function, neu-
rosensory injury, and slowed the healing process. One of the current concerns in the
COVID-19 pandemic is potentiating the immune system against viral infection with zinc
supplements [73]. However, Zn overdose due to self-medication may lead to zinc toxicity,
which changes mitochondrial metabolism and contributes to a decrease in ATP production
via mitochondria in the human body as an aerobic organism [92,93].

Selenium supplements: Evidence shows that selenium prevents the virus from enter-
ing the cytoplasm of healthy cells by limiting the expression of protein sulfhydryl groups
(-SH) [94]. In addition, Jaya Warden et al. (2020) suggested that selenium supplementation
prevents the development of influenza and polio viruses, which proves the hypothesis that
selenium boosts the immune system [95]. It has been demonstrated that selenium decreases
the development of thrombosis in blood vessels, suggesting that the use of sodium selenite
in anticoagulation therapy can decrease the risk of blood clot creation in patients with
COVID-19 [96]. Despite all these benefits, high-dose consumption of selenium supplements
in order to prevent COVID-19 may be harmful in both acute and chronic phases. Selenium
toxicity symptoms are reported to be nausea, vomiting, nail discoloration, brittleness, or
even hair loss, fatigue, and foul breath odor, commonly known as “garlic breath” [97–99].

2.5.2. Drugs and Medicinal Products

CQ and HCQ: The identification of new candidates for the treatment or inhibition of
COVID-19 enhances the potential risks of self-medication. At the beginning of the pan-
demic, despite the absence of firm evidence for the effectiveness of CQ and HCQ, attempts
to prophylactically self-medicate with these drugs were observed among the general public,
predominantly in Nigeria and the USA [100]. It has been reported that the overconsump-
tion of HCQ may cause life-threatening side effects, including severe cutaneous adverse
reactions, fulminant hepatic failure, and ventricular arrhythmias (especially when used
concomitantly with azithromycin). Finally, CQ and HCQ overdoses are very hazardous
and challenging to treat [101].
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Ivermectin: Ivermectin is a cheap medicine mainly used for the treatment of parasites
(such as intestinal parasites) in animals and scabies in humans around the world, especially
in regions where parasitic infections are more prevalent. In addition to antiparasitic effects,
ivermectin has been shown to affect mycobacteria, flavivirus, and nematodes via different
mechanisms. Its antiviral properties and immunomodulatory impacts on the host have
intrigued people to consume it as a preventative drug against COVID-19 (particularly in
America), and many researchers have begun to study its efficacy or safety for the treatment
and prevention of COVID-19 [102,103]. Although randomized and controlled trials have
found no effect of ivermectin in the treatment or prevention of COVID-19, the use of this
drug has risen in some countries. Self-medication/improper use of ivermectin may lead to
toxic effects and poisoning symptoms, such as confusion, ataxia, weakness, gastrointestinal
distress, hypotension, seizures, dizziness, rash, and visual defects [104].

Corticosteroid drugs: Corticosteroids are a group of drugs commonly prescribed to
treat chronic inflammatory conditions, such as rhino-sinusitis, chronic respiratory disease
(asthma and chronic obstructive pulmonary disease (COPD)), and autoimmune disorders
including rheumatoid arthritis, Crohn’s disease, and ulcerative colitis. According to some
researchers, the use of corticosteroids against COVID-19 can help patients by limiting the
cytokine storm and the inflammation induced by the uncontrolled immunologic response
to the virus [105]. However, numerous studies have indicated that corticosteroids are no
longer recommended due to their immune-suppressive effects. To defend against SARS-
CoV-2, the human body needs activated T cells and specific antibodies, which are limited
by corticosteroids [106]. One example of corticosteroids is dexamethasone (DXM), which is
a synthetic corticosteroid approved by the FDA in 1958 and is recommended in some cases
to control the cytokine storms in COVID-19 patients admitted to the hospital. However,
as soon as it was declared as a potential anti-COVID-19 drug, some individuals started
its prophylactic use for infection treatment without a prescription or supervision, which
may lead to more susceptibility to viral infections, hyperglycemia, peptic ulcers, cataracts,
glaucoma, bone metabolism, and osteoporosis if not controlled [107].

2.6. Self-Medication by Herbal Remedies

Some researchers claim that numerous herbs exhibit immunomodulatory and antiviral
effects on the human body. Therefore, they could be used as antiviral agents by coating
on masks and fumigation by boiling in a pot, as air-disinfectants (essential oils) to stop
aerosol transmission, and as surface sanitizing agents to prevent infection and strengthen
immunity [7]. These medicinal plants contain different antiviral compounds, including
catechins, phenols, alkaloids, and terpenoids [108,109]. However, their overconsumption
might lead to various adverse effects on human health. Based on previous studies on other
viral infections, some of the most common herbs used against COVID-19 and the possible
toxic effects of their overconsumption are listed in Table 1.

Table 1. The most common herbs consumed against COVID-19 for prevention or treatment.

Herbs Ref. English Name Possible Toxic Effects of High Dose
Consumption Ref.

Alium stivum. L. [110] garlic

Vacuolation of liver cells of treated rats near the
organ surface.

RBCs and WBCs aggregation and alveoli
thickening at very high doses.

Significant edema in several places of the lung.

[111]

Zingiber officinalis
Roscoe [108,110] Ginger

Cytotoxic effects against the promyelocytic
leukemia cells might be possible.

Mutagenic effects have been seen over pregnancy.
Negative reproductive effects on male rats also

have been reported.

[112]
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Table 1. Cont.

Herbs Ref. English Name Possible Toxic Effects of High Dose
Consumption Ref.

Piper nigrum L. [108] Black Pepper

Increase in serum aspartate aminotransferase and
ALP and decrease in serum protein led to liver

damage.
Increase in aflatoxin B1 binding to calf thymus.

Damage to sperm function.

[113]

Glycyrrhiza glabra [114] Licorice

Based on consumption dose and time
Hypertension, visual problems, pseudo

-hyperaldosteronism, cardiovascular disorders,
neurological syndrome can occur. Capability of

causing mutagenicity, carcinogenicity, and
genotoxicity has been reported.

[115,116]

Thymus vulgaris L. [117] Thyme

Nausea and vomiting, tachypnea, hypotension,
allergy, headache and dizziness, heartburn,

antityrotropic effects, liver toxicity, and
bradycardia.

[118]

Eucalyptus polybractea [110] Eucalyptus

Irritation of the nasopharyngeal and lung
epithelial cells, Because of its strong odor.

Skin irritation, ataxia, muscle weakness, seizure,
and slurred speech may occur in high doses.

[119]

3. Conclusions

This review found that overuse of all Infectious diseases outbreaks including COVID-
19 preventive interventions, such as detergents, disinfectants, alcohols, self-medication via
herbal decoctions and medicines can cause more health problems. Overall, the major health
effects of the overconsumption of these preventive measures are methanol intoxication,
skin injury, respiratory problems, gastrointestinal ulcers, nausea, vomiting, epigastric
pain, and liver injury. Moreover, the reported poisoning rate by different substances,
such as disinfectants, alcohol sanitizers, household cleaners, and drugs, was elevated
during the COVID-19 pandemic. Therefore, raising public awareness of the dangers of
overusing disinfectants, detergents, and self-medication of dietary supplements, drugs, and
herbal medicines seems completely necessary. Furthermore, excessive use of disinfectants,
detergents, and self-administration of drugs, dietary supplements, and herbs during the
COVID-19 pandemic not only has negative health effects but also might have several
environmental and economic impacts. Therefore, a large number of medications, detergents,
and disinfectants might enter the wastewater collection network and/or spill on the soil,
contaminating the groundwater and surface water sources. In addition to the health effects,
chemical drugs may be costly and lead to financial losses. In conclusion, many poisoning
cases were reported due to incorrect consumption of chemical and herbal products, and
therefore, this review can be beneficial for future studies. Further research is required
to determine the validity of these findings and provide suitable strategies to reduce the
poisoning cases caused by COVID-19 preventive measures.
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