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Article history: Objective: In this systematic scoping review, it was aimed to assess the epidemiology of methanol poisoning, clin-
Received 7 October 2021 ical findings and patients' management, causes, and recommendations regarding prevention or reduction of

Received in revised form 17 November 2021

methanol poisoning during COVID-19 pandemic.
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Methods: Three Electronic databases [Medline (accessed from PubMed), Scopus, and Science Direct] were
searched systematically from December 01, 2019 to September 10, 2020, using MESH terms and the related key-

ﬁé’:ﬁg;‘ﬁ: words in English language. Considering the titles and abstracts, unrelated studies were excluded. The full texts of
Poisoning the remained studies were evaluated by authors, independently. Then, the studies' findings were assessed and
COVID-19 reported.

Pandemic Results: Total of 86 articles were obtained within the first step of searching, and 64 ones remained after removing

the duplications. Through the title and abstract screening, 35 were removed. Finally, after reading the full text of
the remained articles, 15 ones included in data extraction. Most of the previous reported evidence (13/15) were
letter to editor, commentary and short reports. None of them were interventional, and none of them followed the
patients. Findings were summarized in four categories: 1) epidemiology; 2) clinical findings and patients’ man-
agement; 3) causes; and 4) recommendation regarding prevention or reduction of methanol poisoning during
COVID-19 pandemic.
Conclusion: The recent outbreak is the largest methanol mass poisoning outbreak throughout Iran and the world
inrecent decades. The causes of methanol poisoning during the COVID-19 pandemic are intertwined, and most of
them are modifiable by health policy makers. Building trust, educating and warning, as well as controlling and
monitoring are three main recommendation for prevention or reduction of methanol poisoning.

© 2021 Elsevier Inc. All rights reserved.

1. Introduction

The coronavirus disease 2019 (COVID-19) is an infectious disease
that first appeared in December 2019 in China. Symptoms of the virus
range from mild to severe disease, and in some cases can be fatal [1,2].
The long-term effects of COVID-19 on physical and mental health are
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still under study [3]. This new health issue has clinical, psychological,
and emotional consequences, the collapse of the health system, and eco-
nomic slowdown for the international communities [4,5]. The World
Health Organization (WHO) has proposed preventive measures and a
healthy lifestyle with an effective immune system to fight and protect
against this infection. One of the best recommendations of this organi-
zation is to disinfect hands with soap or 60% alcohol disinfectant [6].
Also, Center for Disease Control and Prevention (CDC) has recom-
mended the use of hand sanitizers with a greater than 60% ethanol or
70% isopropanol for hand hygiene [7].

Although wide ranges of disinfection detergents are available, alco-
holic disinfectants are the best for viruses [8]. But, some hand sanitizer
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products may contain unacceptable active ingredients (especially meth-
anol) other than the recommended alcohols (ethanol or isopropyl alco-
hol), which can be toxic due to respiratory and dermal exposure, and it
may lead death if swallowed [9]. Alcohol (ethanol) is a substance in al-
coholic beverages, too. Other toxins that may have an ethanol odor may
be added to fake beverages produced informally or illegally, or may be
present in alcoholic beverages not intended for human consumption,
such as hand sanitizers [10]. One of these similar substances is methanol
(also known as methyl alcohol or wood alcohol), which is commonly
available chemical with a variety of uses as a solvent, in chemical syn-
thesis, and as a fuel [11,12].

Although products containing methanol are easily available, but
illicit and informal productions are responsible for most methanol
poisoning [13]. Methanol is highly toxic with high mortality and mor-
bidity (including vision problems, especially blindness, metabolic,
cardiac, and extensive neurological disorders) even after hospital dis-
charge [14-17]. Hemorrhagic and non-hemorrhagic necrotic of basal
ganglia, white matter necrosis and diffuse cerebral edema may lead to
a serious prognosis [18,19]. Methanol poisoning is mostly occurred by
direct consumption in doses as small as 15 mL and rarely through in-
halation or skin absorption that it has little toxicity. But when it was me-
tabolized into products, it is highly toxic especially for central nerve and
gastrointestinal systems [10,12,14,15]. This substance is rapidly ab-
sorbed from the gastrointestinal tract in less than 10 min and reaches
the peak plasma concentration in 30 min to one hour [13].

With the onset of the COVID-19 pandemic, misinformation about
the alcohol's potential to neutralize this virus, led to a significant in-
crease in methanol-induced mortality. Reports as of April 27, 2020
from the Ministry of Health of Iran showed 5011 patients with metha-
nol poisoning, with 505 confirmed deaths. The total number of deaths
from February to April 2020 was almost eight times higher than the cor-
responding number of confirmed deaths for the same period in 2019,
but reports before 2019 show fewer mortality due to methanol poison-
ing [20]. The recent and perhaps most important outbreak coincided
with the COVID-19 pandemic [21]. In some provinces in Iran, for exam-
ple in Fars province, southern Iran, the total mortality rate from metha-
nol poisoning was higher than COVID-19, which many reasons were
presented in various studies. One reason was that the death from alco-
hol poisoning happens more quickly than death from COVID-19 [22].
Also, outbreaks of methanol poisoning in Iran in 2007, 2013 and 2018,
led to significant complications and mortality [19,21,23]. In Norway
(2002-2004), 59 poisoned patients were reported with 17 deaths
[14]. Likewise, outbreaks were reported in the Czech Republic, Estonia,
Libya, Kenya, Malaysia, and other countries with fewer death [24-27].

In this systematic scoping review, it was aimed to assess the epide-
miology of methanol poisoning, clinical findings and patients' manage-
ment, causes, as well as recommendations regarding prevention or
reduction of methanol poisoning during COVID-19 pandemic.

2. Methods

The present systematic scoping review was conducted based on the
recommendations of the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses extension for Scoping Reviews (PRISMA-
ScR) statement [28].

2.1. Data sources

As was shown in Fig. 1, a multi-step search strategy was performed.
The electronic literature searches were conducted to identify all rele-
vant studies on MEDLINE (accessed from PubMed), Science Direct, and
Scopus electronic databases from December 01, 2019 to September
10,2020, using MESH terms and the related keywords (Table 1). Google
Scholar and researchgate.net were also reviewed manually to explore
the grey literature in English. To ensure literature saturation, the refer-
ence lists of the included studies or relevant reviews identified through
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the search were scanned. All the following searches were conducted by
three authors [MA, RSM, HS].

2.2. Study eligibility criteria

We focused on the studies on the epidemiology, clinical findings and
patients' management, causes, as well as recommendations regarding
prevention or reduction of methanol poisoning during COVID-19 pan-
demic. Articles were excluded if they were not relevant, or were per-
formed before the COVID-19 pandemic, through reading the titles and
the abstracts [RSM, MA, RSM].

2.3. Participants, and interventions

The target population were all patients around the world with meth-
anol poisoning.

24. Study appraisal and synthesis methods

Full texts of the studies were evaluated by three authors [RSM, MA,
RSM]; they decided whether these met the inclusion criteria, indepen-
dently. They resolved any disagreement through discussions, and finally
the articles were selected based on consensus. Neither of the authors
were blind to the journal titles or to the study authors or institutions.
Then, the level of evidence of each study was determined [29]. The fol-
lowing data were extracted from the included studies and recorded in a
Microsoft Excel sheet, 2016: study authors, country, title, and main find-
ings [RSM, MA, HS].

2.5. Ethical issues

Ethical issues (including plagiarism, informed consent, misconduct,
data fabrication and/or falsification, double publication and/or submis-
sion, redundancy, etc.) have been completely observed by the authors.

3. Results

In total, 86 (23 articles in Medline, 24 articles in Scopus, 16 article
from Science Direct, and 23 articles from other resources) were
achieved at the first step search. After initial assessment 22 duplications
were found. After the identification and the screening, 29 articles were
selected as potential studies. After reading the full text of these articles,
15 articles formed the final sample and considered for the final data ex-
traction [5,10,19,21,22,30-39]. Inter-rater agreement following the first
round of screening between the investigators was 95.31% (Cohen's k =
0.89). Within the second round of screening, inter-rater agreement rose
to 100%. Table 2 shows the summary of these studies.

Fourteen (14/15) studies were peer-reviewed [5,10,19,21,22,30-38]
and 1/15 of them was in-review [39]. Our investigation illustrated that
the most of available reported evidences (13/15) were in the format
of letter to editor, commentary and short reports [5,10,19,21,22,30-
34,36-38], and only 2/15 were original articles [35,40]. None of the stud-
ies were interventional, and none of them followed the patients. As was
shown in Table 3, most of the studies (12/15) were reported from Iran
[5,10,19,21,22,30,32-39].

We summarized the results in four categories: 1) epidemiology;
2) clinical findings and patients' management; 3) causes; and 4) recom-
mendation regarding prevention or reduction of methanol poisoning
during COVID-19 pandemic. All studies mentioned the clinical and
paraclinical findings in these patients, which were shown in Table 4.
Visual impairment, severe anion-gap metabolic acidosis, gastroin-
testinal symptoms, and death were the most suggestive findings in
patients with methanol poisoning. Suggestive treatments in patients
with methanol poisoning is shown in Table 5. The causes of methanol
poisoning during COVID-19 pandemic were disused in 12/15
studies [5,10,19,21,22,30,32-34,36-38], which we categorized them in
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Fig. 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram of the study.

three areas (3P): a) public; b) physicians; and c¢) policy makers
(Table 6). Moreover, 13/15 studies had recommendations for preven-
tion or reduction of methanol poisoning during COVID-19 pandemic
[5,10,19,21,22,30-34,36-38], which we categorized them in three areas
(3P): a) public; b) physicians; and c) policy makers (Table 7). Fig. 2
shows the mapping of recommendations for policy makers in three cat-
egories; a) building trust; b) educating and warning; and c) controlling
and monitoring.

Table 1
Search strategy used in the present study.

PubMed:

((covid-19[Title] OR corona virus|Title] OR SARS-CoV-2[Title] OR pandemic*[Title]

OR outbreak][Title]) AND (toxic*|Title/Abstract] OR poison*[Title/Abstract] OR

adverse effect[Title/Abstract] OR death*[Title/Abstract] OR Swallowing[Text Word]

OR blindness[Text Word] OR conscious*[Text Word] OR coordination|[Text Word]

OR vomit*[Text Word] OR abdominal pain[Text Word] OR vision*[Text Word] OR

impairment*[Text Word])) AND (Methanol[Title/Abstract] OR Methanol[MeSH

Terms] or Carbinol[Title/Abstract] OR Wood Alcohol[Title/Abstract] OR Methyl

Alcohol[Title/Abstract] OR Sodium Methoxide[Title/Abstract] OR disinfectant

[Title/Abstract] OR methyl alcohol[Title/Abstract] OR disinfectant[Title/Abstract]

OR sanitizer|[Title/Abstract] OR cleansing[Title/Abstract])

Scopus:

TITLE(covid OR corona OR sars cov 2) AND TITLE-ABS-KEY(methanol OR alcohol)

Science Direct: Title, abstract, keywords: methanol, Title: covid OR corona OR
sars-cov-2"

Scopus: TITLE(covid OR corona OR sars cov 2) AND TITLE-ABS-KEY(methanol OR
alcohol)
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4. Discussion

In this systematic scoping review, fifteen studies were assessed,
which that the obtained results were summarized in four areas. Here
we will discuss the findings.

4.1. Epidemiology

It was reported from Iranian Legal Medicine Organization that all
provinces in Iran experienced methanol poisoning, which from March
to April 2020increase 11 fold in comparison to the same period of last
year [22]. Moreover, it was reported that formal statistics about metha-
nol intoxication and mortality are not easily available and it might be
under estimated. But, all regions in Iran were involved. Khuzestan,
Fars, and Tehran were the most affected regions [19,32]. It was informed
that 5876 patients were hospitalized until May 2, 2020, 534 were con-
firmed dead in the hospital reported by Iran Ministry of Health, and
800 deaths confirmed by Iranian legal Medical Organization, which in-
cludes out-of-hospital deaths [19]. An estimated mortality rate in Iran
was in the range of 9-14% [19,21,37]. Tehran province was reported
the highest number of deaths (absolute number of 192 cases). In Fars
province, the fatality rate from methanol poisoning reached 12.6%, but
only 2.7% died from COVID-19 [22]. Arasteh et al. stated that more
than 200 patients were admitted as methanol poisoning in one week
in the emergency departments of Namazi Hospital, affiliated to Shiraz
University of Medical Sciences in Southern Iran [5]. It was reported
that the age of poisoned patients in Iran ranged between 14 and



American Journal of Emergency Medicine 52 (2022) 69-84

R.S. Mousavi-Roknabadi, M. Arzhangzadeh, H. Safaei-Firouzabadi et al.

‘[oyod[e IIIT 913 Jeq

-WO0) 0 S[9AJ] [PUOIIRULIAIUI
pue ‘[euOIeU ‘[e0] Y3 I SaNI
-10yIne usamiaq uoneradoo)
‘Buruosiod [oyod[e 10j Swa)
-sAs Sururem A[Iea pue due|
-[19AINS 3Y) JuawaAoIdw]
‘uerd uon

-BJIUNWIWOD AN Ul A3
-Je)s eIpawl [eos Surpnpuj
‘S[QUUBY [PIDYJOUN WO
Surwod uoneutiojul Jnoqe
[ea1nday[s urewsai o3 s[er

-Jjo juawageuew Aouadiawd
Aq d11qnd ay3 Suideinoduy
"s1own1

pue Ajurelradun ayedniu

03 sanssI AJayes pue yifeay
pue judwaSeuew ysiI Jnoqe
s[enyjo Juawadeurw Adusd
-Iwa Aq uonerndod pajdaye
Jo sayepdn Surysijqng
‘[enuapyuod A[ySiy palapis
-U0) SI UOHeULIOJUI SIYI Jey]
pue sanLoyIne dnsnf ayy

03 s13sn [oyod[e 110dal 03 uel|
ur sreardsoy ay3 ur Adrjod ou
s1 21313 Jey) drdoad pawrioju]
‘Joueyiaw aq Ajjenioe

1ySiw  Joueyls,, d[qe[ieAe

ay3 ey ajdoad Suruiojug
‘pasqryoxd

SI [0U0J[E SUIWNSUOD JI UIAD
‘syoeduwr y3feay pajefal ayl
pue [oyodIe jo sadA) Juaidy
-J1p noqe 3[doad Sunesnpg
'sI99)unjoA Ajunw

-WOD pue S1AdUAN[ul Ayrunwa
-wod woij y2eqpasy ‘sdnoid
sndoJ ‘sadessaul SIAIS ‘BIpawl
[I20S ‘S9UI[I0Y ‘BIPaW WEAIIS
-Urew el SIownt SULIOJIUO
'S90IN0S J[qeI[I WOl
UuoIIJUISIp J10j (Joury3d)
[oyod[e Sururejuod synpoid
pazipiepue)s Ajuo Suikng
*(*239 ‘s100[J ‘SY[sap ‘sa[puey
J100P SB UINS) SaJeJINS pue
‘sarjddns [ea1paw ‘upys ‘spuey
SundajuIsIp 10j [oueyIaW

9sn 0] Jou 03 saulPpINg pue
$9DUIRJI paziugodal Aje
-uoneutdiul Aq sjdoad 191y
*(ss91

-10[0J) [OUBYJD PUE [OUBYIW
U99M)9(q 1eNUIYIP A[ISed
ued 9[doad os ‘s1ainjdejnuewl

'sreaidsoy 03 uro3

uayMm pajsalie 3uldq Jo Ieaf
'61-AIAOD °Ind

10 juanald 03 joyodje J31e3
10 yulp 03 9jdoad pageinodua
JeU3 BIpaW [BID0S PUE S[3U
-UBYd UOIILIIUNIOD [B1DY
-joun woij sadndeid [njuLiey
pue ‘uonewiojur SundIJuod
pue syjAw ‘s1ownt 03 pua,
‘uonjewLIojul

anay ay) Surysiiqnd sapuage
10 suoneziuesio ayl 3sni J0N
‘Jouey3d

se 1 3uij[as pue s19833[300q
[oyode Aq SS3]10]03 31 e
0] [oUBYIaW 0] Y2e3[q SuIppy
‘[ouey3a jo peaysur

[oueylaw asn Aew jeyy sage
-19A3( J1[OY0D[e IpPeWAWOY
A11e83111 10 pa[33nws ssa20y
*S9MUN0J JWOS Ul sade

-19A3q J1j0y0d[e SunnquIsip
pue ‘Supnpoud ‘Surnsuod
‘Buypes jo Suiuueg

‘saderanaq

[oyo2[e Jo SuLnioejnuew

9y) 10J [oUBY3D JO pealsul
[ouey3aw asn 03 djdoad

Y1ys ‘a1 jo agelroys ay3 Sur
-mojjoj drwapued 61-AIA0D
oy SuLnp s1azniues

puey jo SuLInjdejnuUEW Y] 10}
[ouey3a Suisn [eLisnpur agIe]
"[oyo2[e Jo sasn

pue sadA) JualayIp ay3 Inoqe
ssauareme d1qnd Jo e
*61-AIAOD JO Juawiea1)

pue uonyuanald ay3 noqe

.

.

2ouraoxd

SIed Ul %971 paydeal
Suruosiod [oueylaw
woJj d3el AJifeley ayL
‘(sased

761) SyIeap Jo Iaqunu
1s9yS1y ay3 pap10odal
Qoutaoad uerysy,

's1edh 8/-¥1

pasduel sem Suruosiod
[oueyIaW Y3 jo e Ay,
‘PP peY 8CL

PUE ‘SIIUN 1B JAISUIUT
0] PaNIWpe 21oM £/
‘pazifendsoy a1am 9901
"(0z0z 1dy-ydIen)
saduraold ueruely e

ur joueyaw Aq pauosiod

‘uel ur QAw
[edIpaW Y 16 1-AIAOD
1y3y 03 3dwane

(0z07)

A Aq Joueyjaw 03 10[0d SUIPPY . ssauareme d1yqnd Jo yIeT AN AN ordoad ppog ueyl IO « ue ur ejul [0Yod[y uel] [zz] ‘Te 39 uerdeqeqeysy
DUIPIAD
JO 1A SUOIJEPUIAWIO0IY sasne) JudWaSeurW ,SJUIE] s3urpuy [esrur) ASojorwapidy apIL  Anuno) Joyiny

sSuIpuy urew JRY3 pue MalAal Surdods d1ewalsAs Iyl Ul papnidul SAIPNIS JO MIIAIIAO Uy

zoIqeL

72



American Journal of Emergency Medicine 52 (2022) 69-84

R.S. Mousavi-Roknabadi, M. Arzhangzadeh, H. Safaei-Firouzabadi et al.

(28pd 3xau uo panuyuod)

1A

A

‘Uel] JO UOIBNSIUIWPY
3niq pue pooq ay3 Aq
s1onpouid Sururejuod joyod[e
Jo uononpo.d 10y saruedwod
[eannadeweyd J9A0 UOIS
-1A19dns uayiSuans Sunjej
‘uel|

ur s103e[s139] Aq sade1anaq
SE S[OU0D[e JIX0) JO UonINp
-01d ay) Juanaid pue y3feay
£121008 93 an01dwi 03 19pio
ur sjoyod[e jo uondwnsuod
pue ‘9[es ‘uononpoid 10j me|
33 03 SJUSWPUIWE SUB[EIN
‘uoneINpa

[ed1paw ul 3sinod Suruosiod
Jo Sururen 1adoid Suipinoid
‘sguruosiod jo juaunean
pue sisouSerp A[awi 10j
S9NI[1DB) [BIIUASSD SUIPIAOI]
'SU9ZIID 10j UonewW

-Iojur ajerrdordde Surpiaoig
‘apex pue uondwns

-uod [oyod[e 10 sapijod pue
Juawaduelre 1adoid Sunje
‘Buruosiod [oyode JO UOIIUIA
-a1d ay3 J1oj sanijod dynua
-12s errdordde uidofansag

‘Wi aIns
-19] paInidnisun SuIseany| «

'SS313S PUB UMOPI0]
Pa1e[21-dIAQD =¥ suone
-nj1s 03 anp 3uruosiod [oyod[e
J1X0) JO YSLI 9] SuIseanu|
uonensuIwpy Snig pue
pooj Aq sade1anaq d1joyode
Jo Ayirenb ayy Surfjonuo)
‘puewIap

pue Ajddns jo 31245 snoniA

B 0] NP SIaWNSU0d [

-3][1 01 [OUBY[}D PUE [OUBYIIW
JO INIXIW JIXO0] B SB S[oy
-00[e pIepuels-qns SUIPIAOI]
'saLIIUN0d gurioqudau

awos wodj syrodur (831
pue uordnpoid awoy [euos
-13d se yons sueawl [njme[un
ySnoayy a8e1aAaq J1joyod[y
‘ueI Ul 661

Qouls pajiqyoad st sagerd
-A3q J1[0Y0J[e JO uonNqLISIp
10 uondwnsuod ‘uondnpoid
Aue jo uoniqryord meq
'Sa1poq 19y} Urgnm

SIUIA 343 Sund_JUISIp JO

adoy ay3 ur [oyod[e SupjuLq
"10e13 [9 9Y) SuLIud

SISNIIA uo uonsadul joy

-02[® JO 32949 Sund2JUISIp Y}
SuipIegal eipaw [e1D0S UI UOI)
-euLIojul 3s[e) pue SuIpeasI
*SYULIP [0Y0d[e

JO asn pasealdul 03 pay [[e
9ABY SWOY urewal 03 d1qnd
9 0] JUSWISIIIIAPE SSBW
9y) pue swAS Jo 2Inso[d 0}
anp Ajanoe syods Suiseardag
‘61-AIAOD

IsureSe aandaold aq Aewr
ey} paseq-[0yod[e SunjuLIp
nogqe uondaduodsiu J1qnd
‘SI9ZIIues

puey jo SuLinjoejnuewt

9y) 10J [ouBY3D JO Asn
[eLIsSNpuI 981e] 3Y3 JO ISNEI
[ouey3a ul 98e1I0yS pajuap
-9221dun 03 anp sageranaq
[oyo2[e Jo SuLnideJnuUeW

9y3 J1oj [ouey3d Suisn
Asnoraaxd axom oym sien
-pIAIpul Aq [oUBY31S JO pealsul
JouBYI_W JO 3sn Y3 SumyIys
‘[e83] s1 sage

-19A3q J1]0YO0J]e JO J[eS Y}
UDIYM Ul SILIIUNO0D J3YI0 Ul
uey) JNOYJIp 210W JIeJ ST uel|
ul SYULIp d1joyod[e Suureyqo

Juawean jo Aiqe
-[IeAR DUE $123)J9 9pIS
J0 92139p 3] UsaMIaq
digsuoneyar 12a11q

AN

qeeq

Juniwoa

pue easneu 1] swoldwAs [
ssaupulg

a1njrej uedio pug

AN

+91doad Ayireay

pue SunoA 3sSuowe
Juareaald jsow are
Suruosiod [oueylaw ut
Ayeliow pue Apiqion
‘pajewt

-13$9 Japun aq JySiw
Suruosiod [oueyIaN
‘uel] ur WajsAs

A11s1321 £30[021X0) IAIS
-uaya1dwod e Jo 32e| 0}
anp drwapued 61-QIAOD
9y noy3noiyy
s3uruosiod [oueyjaw
10§ J9qUINU 3)eINIJE ON

‘uelj UIdYINOS
Ul S92URIIS [BIIPIN

Jo Ayis1aAtun zeays

Aq pajeryje ‘[endsoy
1zeweN Jo syuawiredap
Aouagdiaws ay) ur awn
399M 3UO Ul papIwIpe
219m (e3ep paysiiqndun)
sjuaned 0Oz UeY) IO\

¢SMP[ SuDR[ULIP [0YOd[e
0] SJUSWIpUSWE e
0] oW1} ay3 SIy3 st :uel]
ur Sutuosiod [oueyiaw
pue 61-AIAOD JO
[E31GIN0 JULINJUOD

¢3U11In220 s1y3 st Aym
»d1wapued 61-AIAOD
prwe Suruosiod
[ouey3aw ur 98Ins y

uel]

uel]

(0207)

[0€] W yapezqeyep
puey

.__umEEmzoE HmNOMm:mm

(0z02) [S] I8 39 yarsery

73



American Journal of Emergency Medicine 52 (2022) 69-84

R.S. Mousavi-Roknabadi, M. Arzhangzadeh, H. Safaei-Firouzabadi et al.

J1393e13S JO JusawaAoIdwl
pue yareay d1qnd Surdessapy
'saD

-uage yyreay drqnd pue suepn
-1sAyd Sunean Aq Suipuy
9sed dAnde,, Aq pajuawdld
-dns aq ued YIIYM ‘JUIWILII}
JO uoIeNIUl PUE UOIED

‘uoruI

61-AIAOD €213 1o Juanaxd 03
JUBIIRJUISIP [BUNISIIUIONISES
se 10 sasod.und [euoreaidal

a3pamouy uepisAyd
10 Juawdinba dnsougerp
Jo yde[ 01 anp Suruosiod
[oueyIaw jo sisouserp
paseq-[endsoy pajed

ssaupuilg

'sul
-no01d ueruel] 1€ [e30}
9y3 Jo Ino (ue3saznyy|

‘s1e] ‘ueIya]L)

221y3 Ul = 890€)

way Jo Auofey

"0202 ‘T KelAl [r3un ut
-uosiod [oueylaw 03 aNp

“JUILISSISSE
[BUOI}DIS-SSOID B-URI]

. urdnwoapued 61-AIAOD
ay3 Jo ayem ayy

Ul Ye2IqIN0 [oUBYIAW

(0zoz) [61] T8 32

IA -grauapl A[1ea jo dueltodw] «  Ioj [oyod[e pajerdlnpe Suisn . -1[dwod pue JoYJIq juauredwr [BNSIA suonezifeydsoy 9/8G - :3[qnox3 d[qnoq uel] weppeySojN-ueluessey
‘Joyod[e jo uonnq
-113s1p AJ[eSa[1 pue pa[8Snuwis .
‘SIQUIBIUOD
spueiq snowej ur pageyoedal
PUE SWOODIOM PIZLI
-0yIneun Jo awoy Je sYuLp
JI[0Y0D[B paWNSu0d SUBBA «
‘uel| ur a1e sage
-19A3( 21]0YO0d[e Jo SunuLIp
pue ‘uonnquisip ‘uondnpoid
a3 jo Suniqryoid (8897
*SISNIIA 93 SuIpy
£q uondajur ay3 Juaaaid pue
Kpoq a3 apisul 1o yinow ay3
JO UOIIDJUISIP 10j SIFeIIAI]
J1]0y0d[e SupjuLIp 10 Surding .
*9seasIp
3y Surjjo13u0d I10j [OYO[E JO
9SN 9Y] UO SUONPPUSWIWIOIY
"BIpaUl [BID0S SSOIIE 6 -AIAOD
Jo uonuaaaid 1o Jusauiearn
9Y] 10J S9OUBISANS SNOLIBA JO ‘parp
£5e21J9 91 INOQe SMAU e « aaey syuanied QG INOqy o
‘BIpaW [1D0S ‘yjuowr auo uf
SSOIJE SUOIEPUSWIIOIAI pue sjuaned QQGZ UeY) d10W
SMaU ej Jo pealds ay) Yam PaydLal S|OYOoI[e JIX0)
[oy02[e JI1X0] JO SpIezey Ay} 03 anp [e3idsoy Surpuaine
Inoge ssaualemeun A1a100S sjuanied Jo Jaquinu [BI0], «
Juade aandaj01d e se [oy ‘[19pIy pue uese
-0J[e ulp1e3al sya1[aq uade) -10U) ‘zloq[y ‘uelieqrazy
-SIW pUe SSAUIIEMBUN I[N 'syuanyed 1seq ‘UBIYQ, ‘sIef
sanuoyIne Surni ayl Aq Jusw 9y3 Jo Juswiean] ‘UBISIZNY| I9M SDUI
-a8euewsiw pue Surpue)s QY] 10J SUOLIEIIPIW -no1d pajdadyye Jsow Ay,
-Iapun Anej quawdmba pue sajopniue 3ulnbay . ‘PIAJOAUL DIIM
PUE SQUDIPIW [e1} ‘sjoyod[e Uel] 33 JO SUOISAI (Y
-U95$3 0] SSIIJB UO SUOIIULS J1X0) JO UOIRIJUIIUOD *Ayireyiow )1 “rwapued 61-dIA0D (0zo2)
S JO 9snedd(q ‘SaLIIUN0d PO0[q 9y} dUIWLIIAP pue Suruosiod [oueylaw Suimojjoy uel| [z€] v 1pewaweyoy
'SB3IQINO [OUBYIAW Y] 10J 1910 WOl Uel] Ul 3SLISIP 03 Juawdinba Alo3e1 yieaq INoqe SJ1IS1IeIS [ew ul syyeaiqino Suruosiod IezoSeueq
sanuoyIne Surni Sunndasold « 3yl Jo saduanbasuod JuasayIq - -oqef Jodoid Suiaey JON . SSUpUl[g o -10J J[qISSIIIL AJISEI JON « [oueyIaW MaN uel| pue I\ peinpQq
'sqni puey paseq-[oyod[e SISOpIDe JIjoqelawt
JO SUOIIE[NULIOJ UO 3dUE ym deg IejowIso paseady] « ‘61-AIAOD JO
-pmn3 QHM 343 01 SULIYPY « 9DUBQINISIP [BNSIA ‘[oueyOW BI9 9] Ul UOIIR[NULIO]
'sqn.i puey paseq-[oyod[e uoissaxdap %09 uey) aIow jo Suiurey  qni puey paseq-[oyod[e
umo I1ay3 Supnpoid wWaIsAS SNOAISU [BIJU) «  -UOD UYIIM paje[Aylau jo pazipiepuels
woJy d1qnd [e1ouss SUIPIOAY « ured [eUlWIOPqY « SIUSIUOD 3] JO UONSIUL e 3uisn jo duelroduw
'sqnI puey paseq-[oyod[e Sunmuop 03 anp Suruosiod [ou 9y pue A1d1xo}
1A ur sjuds pajejAylaw asn JoN - AN AN BISNEN « -BUIdW yim juaned auQ . [oueylaw [enualod erensny  (0zoz) [1€] e 19 1eag
JUIPIAD
JO [9A9] SUOIJEPUAII0IY sasne) Juawadeuew SyudIRJ sSurpuy [eaur) A3ojorwapidy opL  Anuno) Joyiny

(panuuo2) g 3jqeL

74



American Journal of Emergency Medicine 52 (2022) 69-84

R.S. Mousavi-Roknabadi, M. Arzhangzadeh, H. Safaei-Firouzabadi et al.

(38pd 3xau uo panuiuod)

IA AN

-91doad

Aq pa3d9jul Surwodaq woly
SI[IWE] 112Y] PUB SIA[SWIYY
129101d 03 321APE [EIIPAW
PapuaWII0dAT SUIMO[[0]
*K[9A1329)J9 uondUNy

01 sjedsoy jo Aiqe ayy

03 pue yJ[eay I3y 0] Igewep
a1ow juanaid pue d1doad 109
-01d 03 J9pJO U SIOWN.I JS[eJ
pue uonewojursia Suisodxq
"UOIJeWLIOJUISILL

Jynuasun pue snoraguep
1A [2ds1p 03 110133 A19A9 SunIaXy

*Ayeyrow pue Aypiqlow
J9y3iny Juaaaid o3 sajdpurid
JYIUIIS UO Paseq SaIns
-eaw 9AnuaAaid eridorddy
"uoIeINPa Y3[eay d1qnd
*Aypeyow Y31y ur Jnsal
JuaweaI) pue sisouserp
pakelap yoym ‘uruosiod
[OUBYISW JO SUONIBIUIS

-a1d [ed13ojo1pel pue [ed1urp
UM syuawytedap Aduagiawa
ur Supjiom asoys Ajjeradss
A SUBDIUI 313 Jo ALrerjiuey

'SBAIQINO [ourYIW
21nny juaaaid o3 Suruueld

AN

nsiunyioddo [enpiaipur Aq
[OUBY3ID I[qENULIP JO pea)sul
[oyo3[e [AyIaW SSI[I0[0D

33 [[9S 03 JPIO Ul SUOIIN[OS
[OUBYISW [BLIISNPUI JO JO[0D
9y3 ysew 03 yaea|q 3uisn
"JoyIeW 3y} Uo [oueyId

JO Junowe 9y) Ul UoKINPIY
*SIIIA

a3 [[1] p[noMm [oyod[e Sur
-yuLip Jey) uondwinsse as[e]
‘6 1-AIAQD 21N 10 JUIA

-a1d pnod joyod[e Surfdies 10
SupjuLIp Jey) eIPaW [B1D0S UO
P1B[NDIID SIOWNI papunojun

‘uondaJur Jqissod

e SuLmnd Jo Sunuasaid ui [epY

-3u2q sl [oyod[e Sup[ULIp Jey)
PaIBINDIID SEY JOWNI 3S[e]

yim (£ > Hd)

SISOPIOP A1A3S A1
-19A3s A11D1X0] JourylaW
U3IIM P3Je[a110] SI0}

-deJ Juapuadapur 1noq

AN

*(UOIIBIIXOIUI JIDAIS

ur Afeadss sased
Sy1dads 01 31 SundLISAT)
sisA[eipoway jo anjea
9y3 Inoge AsIaA011U0)
‘[oueya Jo ajozidawioy
Se (ons ‘1o3IqIyut
9seuadoIpAyap [oyodre
UP JO UOHRISIUIWPY

ur 4z'€S) uoneduojoid 510
(%7°65) 2aeM N

(%8'89) uoneas|? Jutod [
:s3ur

-puy H)F UoWWOod IsoW Y|,

yyead

S93e]s 193e] Ul UdW

-eind pajarejur jo uondiosay
JUSWIA[OAUI [EUTWEING
erjSues [eseq jo Aisuajur
[euSis paseadul [edLIdWWAS
Suidew pajysom uorsnyiq
ouanbas payySlam-z 1

uo Ajisuajul [eusIs paseanu]
:urelq ayj jo

saZew YN parySiom g [e1Xy
SNRINU WU Y]

) Ul 98eYLIOWY JAISSBIA
euqweind Ajjeadss ‘spnu
wLI0J1Iua] JO AJISUSpP pPaseadap
[eJ11I9WIWAS [e1e[ig

:ueds AydeiSowol pandwod
ure1q padURYUIUOU [BIXE UY
uoIsIA parreduf

081197

Jyoepeay

SSIUSNOIISUOD JO [9AJ] Y Ul
95BAIDIP JO SI2I39p JUAIYPIQ
swo)

-dwAs pue suSis [e2130[01naN

Ays1aa1un) zenys Aq paje
-I[yje ‘s[edsoy 1zeweN
pue 1yrysey ur Suruosiod
[oueyIaw yIm sjuaned
96¢ jo uonezifeidsoy

"61-AIA0D 43y 03 Jdwane
ue ur [0y 0d[e painjeuap

Jo uonsasdul 03 aNp 0zZ0Z
‘0z 111dy 03 dn y3eap 00L

AN

%r1-6

Jo a8ue1 ayy ul ajel
Aj[eIIOW PajeWINSs Uy
(%1 APrewixoidde jo
9je1 A1jeley ase)) syieap
[enidsoy-jo-1no sapnpur
y21ym ‘uoneziuegiQ
[e2IPaNl [eS9] UeIURI]

Aq paw1yuod syIeap 008
(%6

A2ewrxoidde jo ajer
Kirerey ase)) yafeay jo

Ansiuiy uelj Aq pajiodax

[eadsoy ay) ur peap
PIWLIJUOD I9M €S

UBI[ UI S3SeD 9G¢
Jo Apnis [BUOI}I3S-SS0ID
e :A)pI1X0)

[oueyIaw jo sSurpuy
J1ydes3oiped03d9q

'61-AIA0D Sunuanaid
10y uruostod
[OUBYISW 2INIP JO [[OL

*aA1323ds1ad J13oj01per
2[ealqIno 61-AIAOD Jo
J[Nsal 33 se SurdIaws

Suruosiod [joueylaN

uel]

uel]

uel]

(0z02) [S€] T8 32 00NIN

(0z02)
[v€] W ySapes
pue O Inodayap

(0zo2)
[€€] 'Te 30 anoduely

75



American Journal of Emergency Medicine 52 (2022) 69-84

R.S. Mousavi-Roknabadi, M. Arzhangzadeh, H. Safaei-Firouzabadi et al.

*SISLID

Jo sawm Sunp Surpuodsal
19139q SE [[9M SE ‘SI9PIOSIP
asn [oyodre Surofuo

0] puodsal 13139q 03 Sweid
-01d y3jeay d1qnd jo uonel
-uawa[dwr pue Juawdoaaag
‘syealq

-no Suruosiod-joueyiaw
ssew Surdeuew ur saurPpIng
[euoneu jo Juawdoaag
'SSUIIBME JSBIIDUL

pue uoneonpa d1qnd 11od
-dns 191399 01 Sjopow yIeay
11qnd paje[a1-asn [oyode

aJow are sdoad os ‘uely ur
9sn [0y 0J[e Jo Isn Ay Suruueg
61-AIAOD

JuaAa1d pue 129JUISIp 0}
[oyod[e SunjuLIp 1o 3uidien
'61-AIAOD 10j uonezniues 1oj
paygnsn( se ‘sa103s3n1p wouj
Anq 01 Way3 1oj J[qISSIIIE
alow pue 3doad 03 J[qe
-[teAe 10w SUIW0J3] [0YO0I[Y
*UOTIRUWLIOJUISIW Ul P3JINsal
a8paymou d1iqnd pajiwir]
‘uel| Ul suon

-DUBS JIWIOU0I3 [PUOIIRULIAIU]
"61-AIAOD Ju2na1d

01 fdeded oisouderp pue
91D [BdIpaWl Jo J8e1I0yS YL
‘uel| Ul Jedj

a1qnd Juedyrusis yimm yeaiq

QUIIPSIA [eST S,uel|

03 SurpI0doe (uawom
6 pue uaW 7zy)

SISED PAWLIYUOD [/}
guruosiod

[oueyiaw ym sjuaned
Jo Jaquinu [e303 3y}

JO Ino (uawom [Q] pue
udaw £79) SyIeap 8zL
Yi[esH

Jo Anstur s,uelj oy
SurpIodde 0z0z ‘L [Hdy
[1IUN SYILap PIWIYUOd
GTS YIM ‘sased 110G
YiesH

Jo Answur s,ueaj 0y gur
-pIodde 0Z0z ‘L [1dy 03
020¢ ‘61 Areniqag woy
Suruosiod [oueylaw

¢98u9|

-[eyd yreay diqnd e
Se SN [0Y0d[e 1IPISU0D
0) UBI] JOj W], :Uel|
ur Sutuosiod [oueyiaw
pue 61-AIA0D

(0z02)

A Jo 110ddns pue jusawdo[aadg « -INO GL-AIAQD JO UOLBIIOSSY 91ed dA1EI[[B] AN yum sjuaned go1g - Jo J1IWApUAS uel| [9€] 'Te 32 1yooyoys
BUIIPD UreIq ISNYIJ
SISOIDJU J19)JeW YA »
er3ued
‘uonddJUI Ay} [eseq JO SIS0IIaU JIFeyLIoWaY
21N 10 Juanaid 0 syuared Aq --uou pue JISeYLIOWIH
1dwane eradsap e woiy Sur JUSWIDA[OAUL
-)[Nsa1 uaIp[Iyd ul Suruosiod WSAS SNOAISU [BIIUD) »
'syuage SurdAuISIp [OUBYIIW JO SISED [BIIAIS « juaw
JIe[IWIs 19Yjo pue [oy ‘61-AIAOD -9A[OAUI DB} [BUIISIIUIOIISED) o 0202
-0J[e 9YJ INOQE BIPIW [0S oy) Sunjuanaid ur [epYauIq J ¥¢-9 [udy pue yorepy ur uely
y3noayy peaxds Suraq st eyl 3 pnom ‘qoyodie ‘Ajjesyads Ul SISOPIJe JI[0qelaW pue ‘9duraoid sieq ur syjeap ‘[ediA $308 61-AIAOD
uonewLIoJuIsSIW 3yl Y3y 03 ‘SI9ZIIUBS pUP SJURIIJUISIP swojdwAs [eunsajuiorised 16 Yy3m Suruosiod joue JO 1B9J UdYM :BAIqIN0 (0z02)
A uonednpa d1qnd sjetidorddy . Jo uonndwnsuod eyl JarRyg AN ‘Juawiredwl [BNSIA JO PRLIL, «  -U39W Ym sjuaned /6L « K101X0] [OURYIDN uel| [12] T8 39 Iyreqpyas
‘sardodouayd
epedn.ig jsguowe ‘0z0Z [11dy pue
J9MO[ 91oM WINII[Ed U2JejA SULINp ‘Uel] uId
pue ‘uonernIes zQ ‘Hd » -yanos ‘sjendsoy 1zeweN
‘sardodouayd epednig pue 1qiysey zeays ‘Ky1reriow
9y3 ur JayS1y a19m 1e3ns ur Sutuosiod [oueylaw jo JO IIewW [2A0U
poojq pue ¢ > 31035 (%9°6) sisougerp yim sjusaned V :£1D1x0) JouByIaW
IA AN AN 9[BIS PWIO) MOSSE[D) surazed D)7 Ni-epesnig « 96¢ Jo uonezieydsoy « ur Adodouayq epesnig uel]  (0z0z) [6€] Te 32 0ONIN
*A3119A3s £)1d1X0) [oU
-PUISW YIIM P3Je[2110J SI10108)
Juapuadapur Inoj a1am (Z8'Z1
= YJ0) uondIBJul [eIPILIOAW
UONEBAJ[? IS PUe ‘(ZE'Z = Y0)
eIpIedAyoe] snuis (9y
= J0) 320]q IB[NILIJUIAOLIIE
‘(S1°€ = ¥0) 00S < 210
UMM (£ > Hd) SISOPIJE 2I2A3S »
‘uondIejul (%L°€) aABM UIOQSQO o
[e1pied0AW uoneA (%€°G) uondIejul [IPILIOAN «
=3[9 IS pue ‘eipiedAyoe) (%1°8) ulaned epednig «
Snuis 20[q Ie[n (%L°€€) SYO payuswsery « '020¢ [11dy pue yaIep
-OLIJUAOLIIE ‘00S < L0 (uawom ur %9°gg pue uaw Ul 92UADS [EIIPAN JO
JUIPIAD
JO [9A9] SUOIJEPUAII0IY sasne) Juawadeuew SyudIRJ sSurpuy [eaur) A3ojorwapidy opL  Anuno) Joyiny

(panuuo2) g 3jqeL

76



American Journal of Emergency Medicine 52 (2022) 69-84

R.S. Mousavi-Roknabadi, M. Arzhangzadeh, H. Safaei-Firouzabadi et al.

(38pd 3xau uo panuiuod)

y3m a1quedwod sgurpuy A10)
-e10qe[ pue ‘sudis ‘swoldwAs
ym Jo 1pnpoid 19zniues
pueY paseq-[oyod[e ue

Jo Suimor[ems pajiodal yim
sjuaned driyerpad 1o jnpe Sul
-jenieas uaym suenisAyd Aq
Buruosiod joueyiaw 10§ UOLD
-1dsns jo xaput Y31y Suianeyq
*dueping

s,uonensuIwpy ssniq pue
poo Jojiuow 03 SUInupRUo)
‘[oueyIaW UIRIUOD

03 punoj s3aonpoid pajrodul
Jy123ds jo asn Suipioay
"I9ZIJIUBS puey paseq
--]0YoJ[e JO UonSAJUI JIAIN
‘[oue

-39W UIBIUO0D JeY) SI9ZIIUeS
1A puey dynads Jnoqe Sururepy

‘suonyeindod ysti-je

ul A3121X03 [OUBRYIDW 10j SUBLD

-1sAyd Auadiawa Aq ssau

1A -a1eme paualysiay Suirey

‘swetdoid [euon

-eJNpa snolieA Sunsedspeoiq

ySnoay3 3ax1ew yoe|q ayl

ul p[os sa8e1aA3q J1joyod[e
119}193Unod Jo uondwnsuod

JO SW0dIN0 [eIR) AY) IN0Oqe

1A ssauareme d1qnd Sursiey

‘syuanjed pauosiod

ur syuawiedap yreay ajeis
10 s193udd uosiod 03 Suntodar
1o uonuSodal wolj Ied]
‘speyd

-SOU] 9WIOS UI [9A3] [OURYIW
poojq e 10j 3533 03 dqeun
'SNJEIS [BJUSW Palal[e YIm
sjuaned ur A103s1y a1nsodxa
ue 3unyel ay3 ur Uy
:03 anp

Buruosiod [oueyiaw Jo SIsou
-Se1p [earurpd ayy ur agua[eyd)
'SI9ZIIUBS puey
paseq-[oyod[e Jo uonsasuj
‘Joueyiaw

%18 03 dn urejuod s1dznues
puey uisn pue 3ul[as
REMILN

[oyod[e dAIIRUIR)E 03 SulUIng
suone[ndod 100d-231n0sax

ul pue ex-uoniqryod

9Y3 Ul [0YOI[E 03 SSIII' JIWI]

‘s19a3yoad Aq [oyodre
SupjuLIp o [oUeYID JO pealsul
1 9[eS pue (@X31A) UonN[os
a1uoyd0dAy wnipos %5 Aq
[OYO2[® [eLIISNPUI 33 10[0SI
Aiqereae pue dud

J9MO] SJ JO 3sNeIA] [OURYID
Jo peajsur joueylaw 3uisn
*sageI1anaq d1joy

-0D[e J19}193UN0d JY) Ul [oue
-J39W JO SUOIIeIIUAdU0D YSIH
61-AIA0D Aq pandajur Sutaq
way) JuaAald 03 ‘sagessawl
BIpaW [B1D0S Ul UONISIT

-8ns 03 np [oyod[e SunjuLg
‘Joyodre

Jo sadAy 8ap300q pue spew
-awoy SurureIuOd-[ouryIaW
Aurew jo uondwnsuod

pue AJ1[IqISSDI® PIseadU]
‘[OUBYIDW JO S[IAJ] JaYSIY
apnpdur Aew jeys sjoyode
3a1300q awnsuod 03 A1

sisAterpoway Ajpuanbaig
aseuddoIpAyap [oyod[e
Jo 10qIyur aannaduwod
e :9[0zidawoy “83)
Joyqryur
aseuddoIpAyap [oyod[e
UP JO UONBLSIUIWPY
SISOPIDE JO UOI13110)
a1ed aantoddng

:SIPNJOUT JUSWIILAL],

joueyyy «
uon

-JINSU0D 19U UOSIO] «

drozidawoy] -

AN

yeaq

sIsopie

J1j0qe3aw deS-uorue 3IaAS
eaudsAg

Junmwuoa

pue easneu ‘ured [eurwopqe
1] swaqoid [eurysajuionsen
SSO[ UOISIA [£)0)-1BaN
ssaupullg

dUBQINISIP [BNSIA
Apiqesip yusuewiagd
ssauaAIsuodsal paseardaq
aydepeay

SNJe)s [eUAW PIAY
SssausnopsuodUp

saInzIas aaisuodsarun

sisopIoe drjoqelaw deg uoruy
(syuaned £) yreaq
(syuaned g) ssaupulg

AN

"020¢ ‘0¢ dun[ 03 |

AeI\ w01y Sp10d3I [[BD 19)
-uad uosiod 79 pamalal
Aq 19zn1ues puey paseq
--]oyod[e Jo uonsadur 03
anp Suruosiod joueylow
yam sjuaned Jnpe G|

*0JIXIN
MaN ur Suruosiod
[oueyiaw ym syuaned 6
“(uep ur 61-AIA0D

JO 31e1 3 21M] A[o3EW
-1xoxdde) %1°z1 :9je1
Aypeyiow a8e1ane ayL
‘poriad yyuow-|

SuLInp sanielej 96¢

pue sased pauosiod /617
‘uel] jo saduiaold (%86)
1€/81 wolj payiodal

sey Suruosiod 3y,

's1edA (7,-G d8uel)
0£-02 pase Apsow usw
919M JO %06 UrY) IO\
(%S€l

Jo 21e1 Aaiferey) parp 967
“(No1) 3un a1eD ats
-UdIU] 0} PARIWIPE JIIM
wayl jo (%S°LE) ¥T8
"020T ‘8T Y2IeN

JO se s98eI1anaq d1joyod[e
1] JO uonsaAJul [elo 03
anp Suruosiod [oueylaw
yim syuaned 00z

‘3uruosiod [oueylaw Aq
Pa129jJe A[919A3S 10w
Suraq saduiaold 1ysig
‘(ONT) uoneziuesiQ

020T

aun[-AeJA ‘01X MIN
pUB PUOZLIY - [OUBYIIN
ururejuo) s19znrues
pueH paseg-[oyod]y
Bunsadug

JIM Pajeossy ‘yieaq
Suipnpuj ‘syuang
U1[BSH 9SIDAPY SNOLIAS

Srwapued
Z-A0D-SYVS SuLnp
K101x0) [ouRYIAW

JO YB3IqINO 0 SPEI]
19znIues puey pajure],

‘eIpaW
[e1D0S Uo sagessawl
Suipeajsiw pue
srwapued 61-AIAOD
Jo dduanbasuod

e “yeaiqino Suruosiod
SSew [oueYIN

vsn

(0zoz) [8€] e 30 d1x

(1202) [o1]

VSN 'V OIOpaN pue T 9[[9aM

uel]

(0z02)
[L€] pefdutueljos

77



American Journal of Emergency Medicine 52 (2022) 69-84

R.S. Mousavi-Roknabadi, M. Arzhangzadeh, H. Safaei-Firouzabadi et al.

‘Buruosiod [oueyiaw Jo sased
Ajnuspi 03 s19juad uosiod
U3IIM S33eIS [[e Ul sjusuniredap
43[eay Jo UoneuIpIoo)
*9z1jIues puey

pamojems SuiAey Jayje 1o
swoydwAs pue susis ajqrred
-wod yym syuaned ur Juiuos
-10d [oueY3IaW J0J UOLIEN[EAY
'syonpoud Iazniues puey
paseq-joyod[e Sunsagul JoN
*9SN UI J0U UIYM UIP[IYD

Jo yoeal jo 1no s1onpoid asayl
Surdaay| pue ‘s1azniues puey
3uisn uaip[iyd uo uoisialdng
‘SISWNSU0D

Aq swoydwAs Suruiaduod Aue
douaLradxa A3y J1 uonuaye
JLRIBENERHENG S EEN

pue A[a3eIpawul [ouryIdW
Suurejuod s1azniues puey
paseq-joyodre Suisn dois
‘PIMO][BMS 3] JIAIU PINOYS
pue spuey 3undajuisip

10j A[uo s19znues

puey paseq-[oyode [[e Suisn
RENIER]

uosiod [euoi8al I19y3 woly
suepisAyd Aq ao1Ape Jusaw
-98euew [edIpaw SurureiqQ
‘Buruosiod [oueyjaw

DUIPIAD
1O [9A97 SUOIIEPUIWILIOIY

sasne)

Juawadeuew SyudIRJ

ssurpuy [edrur

A3ojorwapidy

9pIL  Anuno)

loyiny

(panuuo2) g 3jqeL

78



R.S. Mousavi-Roknabadi, M. Arzhangzadeh, H. Safaei-Firouzabadi et al.

Table 3
The origin of obtained articles

American Journal of Emergency Medicine 52 (2022) 69-84

Table 5
Suggestive treatments in patients with methanol poisoning

Country Number of studies (out of 15) References Suggestive treatments

Iran 12/15 [5,10,19,21,22,30,32-39] « Supportive and palliative care

USA 2/15 [10,38] « Correction of acidosis

Australia 1/15 [31] « Administration of an alcohol dehydrogenase inhibitor (e.g., fomepizole: a

78 years [22]. Only a study in Australia reported one patient with meth-
anol poisoning due to ingestion of the contents of methylated with con-
taining of more than 60% methanol [31]. Two studies were from USA,
that 9 patients with methanol poisoning in New Mexico in one of
them [10], and 15 patients in another one [38]. It is worthy to mention
that the reported patients and mortality are based on recognized and re-
ported cases, and they certainly are not an accurate denominator due to
many patients not receiving medical care or not being recognized by
providers.

The recent outbreak is the largest methanol mass poisoning out-
break throughout Iran and the world in recent decades. Methanol
mass poisoning outbreak has previously been reported in Iran (eg, in
Shiraz, in 2004 with 62 poisoned and 11 dead, and Rafsanjan in 2013
with 694 cases of poisoning and 6 dead). Methanol mass poisoning out-
breaks have also been reported by other countries including Sudan (in
2011 with 137 poisoned and 71 dead), Czech Republic (in 2012 with
121 poisoned cases and 20 dead), and Pakistan, Turkey, Libya,
Indonesia, and Kenya [37].

4.2. Clinical findings and patients' management

In the reviewed studies, the reported poisoned patients and deaths
were based on patients' histories, clinical symptoms, blood tests, toxi-
cology tests, and autopsies. Morbidity and mortality in methanol poi-
soning are most prevalent amongst young and healthy people [30].
Most of studies mentioned the clinical and paraclinical findings in pa-
tients with methanol poisoning. Visual impairment especially blindness,
severe anion-gap metabolic acidosis, gastrointestinal symptoms (such
as; abdominal pain, nausea, and vomiting), and death were the most
suggestive findings in these patients [19,21,31-33,38].

It was documented that visual impairment, metabolic acidosis with
an elevated anion gap, and acute kidney injury are reported very specific
presentations of methanol poisoning. However, difficulty breathing,

Table 4
Clinical and paraclinical findings in patients with methanol poisoning

competitive inhibitor of alcohol dehydrogenase)
Ethanol

Frequent hemodialysis

Poison Center consultation

pupillary dilation, hypotension, agitation, confusion, headache, diffi-
culty walking, stomachache, diarrhea, jaundice, nausea and sometimes
blood vomiting, leg cramps, and weakness was not specific for methanol
poisoning [41]. Triad of visual impairment, gastrointestinal symptoms
and metabolic acidosis in 6-24 h were mentioned in Sefidbakht et al.'s
study [21]. Yip et al. said that vision loss results from the direct toxic ef-
fect of anion metabolite of methanol, known as formate, on the optic
nerve [38]. Central nervous system involvement such as unconscious-
ness, headache and seizure were also reported [21,31,33,38].

Severe anion-gap metabolic acidosis is the common laboratory find-
ing and diagnostic in methanol poisoned patients [10,21,31,35,38].
Welle et al. reported that an anion gap metabolic acidosis is commonly
seen in large ingestions, but like serum osmolar gap, does not rule out
toxic alcohol poisoning. Since methanol is less lipophilic than ethanol,
toxicity can present without the typical intoxicating features of ethanol
[10]. It was declared by Yip et al. that clinical presentations of methanol
and ethanol poisoning are similar (e.g., headache, blurred vision, nau-
sea, vomiting, abdominal pain, loss of coordination, and decreased
level of consciousness), but patients with methanol poisoning could de-
velop severe anion-gap metabolic acidosis, seizures, and blindness [38].

Nikoo et al. assessed electrocardiogram (ECG) findings in these
patients that the most common of them were ] point elevation, U
wave, QTc prolongation, fragmented QRS, Brugada pattern, ST elevation
myocardial infarction, Osborn wave, atrioventricular block, and sinus
tachycardia [35]. In another study, the authors stated that Brugada
Phenocopy is a novel marker of mortality in patients with methanol
poisoning [39].

Iranpour et al. and Sefidbakht et al. mentioned the radiological find-
ing in these patients [21,33]. Hemorrhagic and non-hemorrhagic necro-
sis of basal ganglia, white matter necrosis and diffuse brain edema may

Clinical findings Laboratory findings

« Triad of visual impairment, gastrointestinal symptoms
and metabolic acidosis in 6-24 h.

Permanent disability

Central nervous system involvement:

« Unconsciousness

Altered mental status

Decreased responsiveness

Unresponsive seizure

Headache

Vertigo

« Severe anion-gap
metabolic acidosis

Visual disturbance:

* Blurred vision

» Near-total vision loss
* Blindness

Gastrointestinal tract involvement:
* Abdominal pain

* Nausea

* Vomiting

Dyspnea
End organ failure
Death

ECG findings Imaging Findings

* The most common ECG < An axial nonenhanced brain computed tomography
findings: (CT) scan:
« ] point elevation » Hemorrhagic and non-hemorrhagic necrosis of
« Uwave basal ganglia

White matter necrosis

Diffuse brain edema

Bilateral symmetrical decreased density of
lentiform nuclei, especially putamina

Massive hemorrhage in the left lentiform nucleus

QTc prolongation
Fragmented QRS
Brugada pattern

ST elevation myocar-
dial infarction
Osborn wave
Atrioventricular Axial T2 weighted MR images of the brain:

block « Increased signal intensity on T2-weighted sequence
Sinus tachycardia Diffusion weighted imaging

Symmetrical increased signal intensity of basal
ganglia

Putaminal involvement

Resorption of infarcted putamen in later stages
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Table 6
The causes of methanol poisoning during COVID-19 pandemic (3P)

Table 7
The summery of recommendations regarding prevention or reduction of methanol poi-

soning during COVID-19 pandemic (3P)

Public Physicians Policy makers
* Lack of public aware- * Challenge in the taking < Faulty understanding Public Physicians Policy makers
ness about the preven- an exposure history in and mismanagement by * Buying only standard-  « Familiarity of the clini- + Developing appropriate

tion and treatment of
COVID-19.

Lack of public aware-
ness about the different
types and uses of alco-
hol.

Society unawareness
about the hazards of
toxic alcohol.

Not trust the organiza-
tions or agencies pub-
lishing the true
information.

Tend to rumors, myths
and conflicting
information, and harm-
ful practices from unof-
ficial communication
channels and social
media.

Public misconception
about ingestion, drink-
ing or gargling
alcohol-based in the
hope of disinfecting the
virus in the mouth or
within their bodies and
its protection against
COVID-19.

Alcoholic beverage
through unlawful

patients with altered
mental status.

Unable to test for a
blood methanol level in
some hospitals.

the ruling authorities.
Reduction in the
amount of ethanol on
the market.

The large industrial
using ethanol for the
manufacturing of hand
sanitizers during the
COVID-19 pandemic,
following the shortage
of it, shift people to use
methanol instead of
ethanol for the
manufacturing of alco-
hol beverages.

Legal prohibiting of the
production,
distribution, and drink-
ing of alcoholic bever-
age in some countries.
Smuggled and illegally
banding of selling,
consuming, producing,
and distributing alco-
holic beverages in some
counties.

Increased accessibility
and consumption of
mainly methanol--
containing homemade
and bootleg types of

ized products contain-
ing alcohol (ethanol)
for disinfection from
reliable sources.

Not use methylated
spirits in alcohol-based
hand rubs.

Stop using alcohol-
based hand sanitizers
containing methanol
immediately and seek
immediate medical
attention if they experi-
ence any concerning
symptoms by con-
sumers.

Supervision on children
using hand sanitizers,
and keeping these
products out of reach of
children when not in
use.

Using all alcohol-based
hand sanitizers only for
disinfecting hands and
should never be
ingested or swallowed.
Continuing to monitor
Food and Drugs
Administration's guid-
ance.

cians especially those
working in emergency
departments with clini-
cal and radiological
presentations of meth-
anol poisoning.

Having high index of
suspicion for methanol
poisoning by physicians
when evaluating adult
or pediatric patients
with reported swallow-
ing of an alcohol-based
hand sanitizer product
or with symptoms,
signs, and laboratory
findings compatible
with methanol poison-
ing.

Obtaining medical
management advice by
physicians from their
regional poison center.

scientific policies for
the prevention of alco-
hol poisoning.

Making proper
arrangement and poli-
cies for alcohol con-
sumption and trade.
Raising public aware-
ness about the fatal
outcomes of consump-
tion of counterfeit alco-
holic beverages sold in
the black market
through broadcasting
various educational
programs.

Educating people about
different types of alco-
hol and the related
health impacts, even if
consuming alcohol is
prohibited.

Informing people that
the available “ethanol”
might actually be
methanol.

Warning about specific
hand sanitizers that
contain methanol.
Alert people by inter-
nationally recognized

means such as personal alcohol. « Avoiding producing references and guide-
home production and * Discoloring the indus- their own alcohol- lines to not to use
illegal imports from trial alcohol by 5% based hand rubs. methanol for

some neighboring
countries.

Making consumed alco-
holic drinks at home or
unauthorized work-
rooms and repackaged
in famous brands con-
tainers.

Shifting the use of
methanol instead of
ethanol by individuals
who were previously
using ethanol for the
manufacturing of alco-
hol beverages due to
unprecedented short-
age in ethanol because
of the large industrial
use of ethanol for the
manufacturing of hand
sanitizers.

Fear from recognition
or reporting to poison
centers or state health
departments in poi-
soned patients and
arresting them.
Decreasing sports activ-
ity due to closure of
gyms and the mass
advertisement to the
public to remain home,
which led to increase
the use of alcohol
drinks.

sodium hypochlorite
solution (Vitex®) and
sale it instead of etha-
nol or drinking alcohol
by profiteers.

Access smuggled or
illegally homemade
alcoholic beverages that
may use methanol
instead of ethanol.
Using methanol instead
of ethanol because of its
lower price and avail-
ability

Sanctions on access to
essential medicines and
equipment.

The shortage of medical
care and diagnostic
capacity to prevent
COVID-19.

Not having proper labo-
ratory equipment to
determine the blood
concentration of toxic
alcohols.

Importance of early
identification and initi-
ation of treatment,
which can be supple-
mented by “active case
finding” by treating
physicians and public
health agencies.

disinfecting hands, skin,
medical supplies, and
surfaces (such as door
handles, desks, floors,
etc.).

Warning and control-
ling to add color to
methanol by
manufacturers, so peo-
ple can easily differen-
tiate between methanol
and ethanol (colorless).
Making strengthen
supervision over phar-
maceutical companies
for production of alco-
hol containing products
by the Food and Drug
Administration of Iran.
Controlling the quality
of alcoholic beverages
by Food and Drug
Administration.
Monitoring rumors via
mainstream media,
hotlines, social media,
SMS messages, focus
groups, feedback from
community influencers
and community volun-
teers.

Adhering to the WHO
guidance on formula-
tions of alcohol-based
hand rubs.
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Table 7 (continued)

Public Physicians Policy makers

Informed people that
there is no policy in the
hospitals in Iran to
report alcohol users to
the justice authorities
and that this informa-
tion is considered
highly confidential.
Making amendments to
the law for production,
sale, and consumption
of alcohols in order to
improve the society
health and prevent the
production of toxic
alcohols as beverages
by legislators in Iran.
Publishing updates of
affected population by
emergency manage-
ment officials about risk
management and
health and safety issues
to mitigate uncertainty
and rumors.
Encouraging the public
by emergency manage-
ment officials to remain
skeptical about infor-
mation coming from
unofficial channels.
Including social media
strategy in effective
communication plan.
Improvement the sur-
veillance and early
warning systems for
alcohol poisoning.
Cooperation between
authorities at the local,
national, and interna-
tional levels to combat
the illicit alcohol.
Providing essential
facilities for timely
diagnosis and treat-
ment of poisonings.
Providing proper train-
ing of poisoning course
in medical education.
Prosecuting ruling
authorities for the
methanol outbreaks.
Increasing unstructured
leisure time.

lead to a serious prognosis [21]. Moreover, it was mentioned that bilat-
eral necrosis of basal ganglia is one of the most common radiological
finding. Putaminal involvement due to decreased blood flow through
the basal vein of Rosenthal as the result of hypotension or accumulation
of high concentrations of formic acid is expected. The resorption of in-
farcted putamen results in cystic cavities at the site of injury in later
stages. These changes can be revealed in the brain computed tomogra-
phy (CT) scan, but magnetic resonance imaging (MRI) can illustrate
these in the best way [33]. Taheri et al. reported that 66.6% of patients
with acute methanol poisoning had abnormal findings in brain CT
scan [42]. They indicated that in addition to clinical and laboratory find-
ings, the presence of putamen hemorrhage and subcortex white matter
necrosis, which are detectable in brain CT scans of patients with acute
methanol poisoning, are associated with poor outcomes. Therefore,
this modality will be useful for physicians [14]. Sefidbakht et al. also
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Educatir}g Con;:)(ihng
AL g monitoring

Building trust

Fig. 2. Mapping the recommendations for policy makers to prevent or reduce the
methanol poisoning outbreaks.

stated that CT scans and MRI reveal changes in patients with methanol
poisoning, which can be helpful for physicians [18].

Supportive care and correction of acidosis should be started for all
patients [36,38]. Fomepizole as a competitive inhibitor of alcohol dehy-
drogenase, in tandem with Poison Center consultation is mandatory for
these patients. On the other hand, ethanol is second-line for treatment
when fomepizole is unavailable [10]. Also, hemodialysis can improve
hospital outcomes with toxin elimination [33,38,43].

Despite ethanol, untreated methanol poisoning can be fatal [38].
Four independent factors correlated with methanol toxicity severity
were reported as severe acidosis (PH < 7) with QTc > 500, atrioventric-
ular block, sinus tachycardia, and ST elevation myocardial infarction by
Nikoo et al. [35]. Paasma et al. stated that pH < 7, coma (GCS <8), and
insufficient hyperventilation at the time of hospital admission are
strong predictors of the final outcome [44]. Shadnia et al. found that
coma, respiratory depression, PaC0O2, and hyperglycemia were strong
prognostic factors for undesirable survival in these patients [12]. Also,
Hassanian-Moghaddam concluded that pH <7 and coma at the time
of admission, as well as delayed hospital admission (>24 h), are associ-
ated with poor prognosis in these patients [45].

An issue that was mentioned is that many difficulties in the diagno-
sis and management of patients with alcohol poisoning because of lack
of laboratory facilities to detect blood levels of toxic alcohols and their
metabolites (ethanol, methanol, format, ethylene glycol, oxalate, and
isopropanol concentrations), either gas chromatography with or with-
out mass spectrometry confirmation (as gold standard method) or en-
zymatic assays; to measure plasma osmolality, chloride tests for
calculating anion gap, and serum lactate level in most of teaching and
referral hospitals in Iran, due to United States sanctions against this
country. So, the toxicologists use blood gas analysis to detect these
patients. In the management of methanol poisoning, administration of
denatured ethanol with Bitrex (denatonium benzoate) orally or via
a nasogastric tube as an antidote, folic acid as a cofactor, and hemodial-
ysis for the elimination of toxic alcohols and its metabolites from the
blood are recommended. It was reported that no intravenous ethanol,
intravenous thiamine, Fomepizole (4-methylpyrazole), and Leucovorin
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(Folinic acid) are available in Iran for the management of these patients,
which can result of poor prognosis and death [41].

4.3. Causes

Multiple potential causes were raised by studies, which seems inter-
twined. Although there are wide ranges of disinfectant available, alco-
holic disinfectants are the best disinfectants for viruses [46]. By
starting the COVID-19 pandemic, sale of alcohol was increased 14-30%
in several countries for disinfecting purposes [47]. Also, lack of public
awareness about the prevention and treatment of COVID-19, different
types of alcohol, hazards of toxic alcohol, and how to use it properly as
well as fear and concern from being infected by the virus led to wide
use of alcohol-based detergents, especially methanol [22,32,36-38].
Methanol has few disinfectant properties, and oral methanol consump-
tion is associated with severe intoxication, blindness, and death [17].
Many people thought drinking or gargling alcohol-based drinks may
protect and disinfect their bodies against COVID-19, when some evi-
dence suggested that people infected with COVID-19 have the virus
on their stool and gastrointestinal system [5,8,22,30,32,41,47]. It is
worth mentioning that transcutaneous methanol poisoning is rare,
that its absorption depends on many factors such as its form, contact
time, dose, concentration, as well as size of the exposure area [38]. Al-
though methanol poisoning outbreaks are historically described, rela-
tions to consumption of hand sanitizer have been rarely observed in
the previous reports. Some of responsible organizations notified the
public about the dangers of formulations of hand sanitizers marketed
by some manufacturers, which used methanol and it was not listed as
an ingredient [31,48].

Also, in this pandemic, people tend to rely upon rumors, myths and
conflicting information, as well as harmful practices from unofficial
communication channels and social media [21,22,30,32,34,37], because
they do not trust the organizations or agencies publishing the true
information, and they will not follow their advice [22,30,34]. Moreover,
making consumed alcoholic drinks at home or unauthorized work-
rooms and repackaged in famous brands containers, and reduction
in the amount of ethanol on the market because of the large industrial
use of ethanol for the manufacturing of hand sanitizers led to shift
the use of methanol instead of ethanol by individuals, who were pre-
viously using ethanol for the manufacturing of alcohol beverages
[5,22,30,32,36,37]. Furthermore, it is worth mentioning that increased
unstructured leisure time, decreasing sports activity due to closure of
gyms, and the mass advertisement to the public to remain home have
all led to increased use of alcohol drinks [5]. In addition, poisoned pa-
tients fear from recognition or reporting to poison centers or state
health departments and arresting them. Hence, they may be reported
to a poison center late, and they may refuse to provide an accurate med-
ical history [38].

On the other hand, several studies reported the reasons at the policy
makers' level. It seems that faulty understanding and mismanagement
by the ruling authorities is one of the main cause of mass methanol poi-
soning [32]. Almost all existence strategies have mainly focused on pal-
liative care and treating alcohol poisoning secondary to the
consumption of illegal methanol at individual levels, not prevention
programs [36]. Some studies mentioned that obtaining alcoholic drinks
in some counties is far more difficult than in other countries in which
selling, consuming, producing, and distributing of alcoholic beverages
is illegal [5,30]. Consequently, people only access smuggled or illegally
homemade alcoholic beverages. Ethanol is commonly used of for the
manufacturing of alcohol beverages. During the COVID-19 pandemic,
the large industrial use of ethanol for the manufacturing of hand
sanitizers, following the shortage of it, these people shift to use metha-
nol instead, since it is cheaper and widely available in the markets
[5,36]. Some sellers of alcoholic beverages and disinfectants add bleach
to methanol to discolor it, and sell it at a higher price instead of ethanol
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[22,34,37]. Authorities are not taking the needed measures to address
this issue, which led to the absence of public awareness.

Importance of early identification and initiation of treatment, which
is better to be complemented by “active case finding” was recom-
mended by studies [19]. But, sanctions on access to essential medicines
and equipment, the shortage of medical care and diagnostic capacity, as
well as not having proper laboratory equipment to determine the blood
concentration of toxic alcohols were the main barriers [19,32,36]. Also,
few studies mentioned that challenge in the taking an exposure history
in patients with altered mental status and unable to test for a blood
methanol level in some hospitals, which were raised at the physicians'
level [19].

4.4. Recommendations

Studies recommended many solutions to decrease or prevent meth-
anol poisoning during this pandemic, that we summarized them in 3P:
People, Physicians, and Policy makers; however, they are intertwined.

At the people's level, people should only buy standardized products
containing alcohol (ethanol) for disinfection and only from reliable
sources [22], and they should not use methylated based in alcohol-
based hand rubs [31]. They should stop using alcohol-based hand
sanitizers containing methanol, immediately, and seek immediate med-
ical attention if they experience any concerning symptoms [5,22,31,38].
Another recommendation is that they should not never gargle, swallow
or ingest these detergents [22,30,34,37,38]. Also, they should avoid pro-
ducing their own alcohol-based hand rubs as well as homemade alco-
holic beverages [22,31,36]. Supervision on children using hand
sanitizers, and keeping these products out of reach of children when
not in use was another recommendation [21,38].

At the physicians' level, familiarity with clinical and radiological pre-
sentations of methanol poisoning by the clinicians, especially those
working in emergency departments, was suggested. Physicians should
have high index of suspicion for methanol poisoning when evaluating
adult or pediatric patients with reported swallowing or gargling of an
alcohol-based hand sanitizer product or with symptoms, signs, and lab-
oratory findings compatible with methanol poisoning [10,33,38].

The most important recommendations in previous studies were fo-
cused on policy makers [19,22,30,31,36]. Developing appropriate scien-
tific policies for the prevention of alcohol poisoning is the core [30]. We
mapped the recommendations for policy makers in a figure which in-
cludes three categories; a) building trust; b) educating and warning;
and c) controlling and monitoring.

It was stated by Aghababaeian that effective risk communication can
help to avoid rumor and prevent personal and public health risks [22].
As was mentioned above, in this pandemic, people may rely upon
rumors and and misleading information, and harmful practices
from unofficial communication channels and social media which en-
couraged them to drink or gargle alcohol to prevent or cure COVID-19
[22,30,32,34,37]. On the other hand, they did not trust the organizations
or agencies publishing the true information. In this regard, building
trust by policy makers is recommended [22]. In the second step, in the
situations of crisis, to raise public awareness, timely and accurate
news and information about the fatal outcomes of consumption of
fake alcohols, as well as using reliable disinfectants must be provided
to the people, and the consequences of the false information must be
taken into account [8,36,37]. Also, they should know about different
types of alcohol and should be informed that the available ethanol
might actually be methanol, so they should be sensitizers from reliable
markets [9,22,37]. In this regard, social media should widely use to ed-
ucate the public about risk, risk management, and health and safety is-
sues [21,22]. It is worth mentioning that informing people that there is
no policy in the hospitals to report alcohol users to the justice authori-
ties and this information is considered highly confidential, is highly rec-
ommended [22].
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In regards of controlling and monitoring, it is necessary to develop
regulatory and monitoring mechanisms during the process of
manufacturing of sanitizers to verify the purity of alcohol-based hand
sanitizers [22,32,46]. As was mentioned previously, methanol should
not be used in hand sanitizers, because it is a highly toxic detergent,
which can cause severe reactions when exposed to the skin, lungs or
mouth [46]. Methanol staining by manufacturers should be mandatory
so that people can easily distinguish between it and ethanol, which is
colorless [22,32]. Another recommendation was the improving the sur-
veillance and early warning systems for alcohol poisoning in the pur-
pose of better controlling and monitoring [23]. Also, cooperation
between authorities at the local, national, and international levels to
combat the illicit alcohol should be more strengthen [22]. Moreover,
providing diagnostic and therapeutic facilities at least for referral hospi-
tals by policy makers is essential [41].

The policy makers should adhere to the WHO guidance on formula-
tions of alcohol-based hand sanitizers, undertake a regular inspection of
manufacturers and quality testing of sample hand sanitizers from the
market, strength the supervision over pharmaceutical companies for
production of alcohol containing products, as well as the sale of alcohol
on the black markets [5,9,30,37].

4.5, Limitations

The main limitation of this systematic scoping review stems from
the lack of high-quality evidence and interventional studies, and the
provided causes and recommendations were based on the authors' ex-
periences and opinions. None of the studies followed up the partici-
pants.

5. Conclusion

The results showed that the recent outbreak is the largest methanol
mass poisoning outbreak throughout Iran and the world in recent de-
cades. It seems that the causes of methanol poisoning during the
COVID-19 pandemic are intertwined, and most of them are modifiable
by health policy makers. Building trust, educating and warning, as
well as controlling and monitoring are main three recommendation
for prevention or reduction of methanol poisoning, which were mapped
according to the previous evidences, and can guide administrators to
design a comprehensive approach.
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