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ABSTRACT

Objectives: There was a judgment of acquittal for the manufacturer SK Chemical and the vendor Aekyung
regarding humidifier disinfectant (HD) containing 5-chloro-2-methylisothiazol-3(2H)-one/2-methylisothiazol-
3(2H)-one (CMIT/MIT). The rationale used in this judgement is discussed here in the light of scientific
consideration.

Methods: The sentencing document for the judgements was obtained from the Korea Supreme Court Service.
In particular, the judgements made by the court related to the risk of HD and external and internal exposure to
CMIT/MIT are discussed based on scientific evidence.

*Corresponding authors: Department of Environmental Health, Korea National Open University, 86 Daehak-ro, Jongno-
gu, Seoul 03087, Republic of Korea, Tel: +82-2-3668-4707, Fax: +82-2-741-4701, E-mail: pdw545@gmail.com

Department of Environmental Health Sciences, Graduate School of Public Health, Seoul National University, T Gwanak-

ro, Gwanak-gu, Seoul 08826, Korea, Tel: +82-2-880-2732, E-mail: ddram2@snu.ac.kr
Received: 27 February 2021, Revised: 7 April 2021, Accepted: 7 April 2021

111


http://orcid.org/0000-0003-3847-7392
http://orcid.org/0000-0002-2821-070X
http://orcid.org/0000-0001-9123-7596
http://orcid.org/0000-0001-8787-7216
http://orcid.org/0000-0002-6341-7562
http://orcid.org/0000-0002-1378-8795

112 985 - 2Z0| - AXE - &

4F B

rion

Sk

ogr

Ay7

Results: Rendering a determination in a criminal trial of insufficient evidence of causation, the court dismissed
the prosecution’s motion that humidifier disinfectant-associated lung injuries (HDLI) and asthma were associated
with the utilization of these products. However, CMIT/MIT, a strong sensitizing and corrosive substance, has
been reported to be associated with brain toxicity, allergic contact dermatitis, and asthma. Furthermore, the
judgment did not consider total consumption amounts or the cumulative dose of CMIT/MIT in the humidifier.
Lastly, there are several cases supporting the fact that exposure to water-soluble substances including CMIT/MIT
can cause lower respiratory tract diseases. In addition to cases of asthma among the workers exposed to CMIT/
MIT, we identified lung injury victims who were exposed to HDs exclusively containing CMIT/MIT.

Conclusions: We conclude that there is sufficient evidence supporting the assertion that HDs containing CMIT/
MIT cause lung injuries, including asthma, contrary to the court’s judgement.

Key words: CMIT/MIT (5-chloro-2-methylisothiazol-3(2H)-one/2-methylisothiazol-3(2H)-one), humidifier
disinfectant-associated lung injury (HDLI), court judgment, soluble aerosol, causality, cumu-

lative dose
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Table 1. Toxicity of CMIT"/MIT* reported during the period from the manufacturing to marketing of HD products

containing CMIT/MIT (1994-2011)

Risk of CMIT'/MIT* reported

* Strong Sensitizer, corrosive.

 Several types of skin problems, including eczema, contact dermatitis, and more.
* Ban on a mixture of CMIT/MIT in leave-on cosmetics.

* Nurotoxicity of MIT in animal testing.
» Asthma cases among workers (n=3).

* Recommended by US EPA not to be used for cleaning humidifiers.

'CMIT: 5-chloro-2methylisothiazol-3(2H)-one, *MIT: 2-methylisothiazol-3(2H)-one
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Table 2. Permissible limit for CMIT*/MIT" in quasi-drug and cosmetics in Korea

Chemical Type of Year Maximum allowable -
. Usage restrictions Reference
name product enforced concentration
CMIT/MIT  Quasi-Drugs 2010 0.0015% )
2016 0.0015% Not' allowed except 3
for rinse-off products
Cosmetics 2006 0.0015% 2
2015 0.0015% Not. allowed except 2)
for rinse-off products
MIT Quasi-Drugs Not applicable Not all(?wed ap reservatives
in quasi-drugs
Cosmetics 2008 0.50% 3
2010 0.01% )
Not allowed except for rinse-
off products. Not allowed to
2017 0.01% be used with a mixture of )
CMIT/MIT in the same
product.
Not allowed except for rinse-
off products. Not allowed to
2020 0.0015% be used with a mixture of )

CMIT/MIT in the same
product.

*CMIT: 5-chloro-2methylisothiazol-3(2H)-one, "MIT: 2-methylisothiazol-3(2H)-one
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Table 3. Examples of soluble chemical causing lower airway diseases

Name Molecular Weight

Water solubility

Health problems in lower air way

(g/Mol) (g/L at 0°C)
Nitric oxide 30.0 9.8 asthma, COPD*® *
Ozone 43.0 105 fjglnﬂzﬁ,tyi?PD, respiratory mortality, cardiovascular
Sulfur dioxide 64.1 94 reduced FEV,/FVC, asthma®®
Phosgene 98.9 slight Acute lung injury/acute respiratory distress syndrome®”
CMIT? 149.6 10 Asthma®®
MIT? 115.1 24 Asthma®™
i) 10 ooy ke ke e e
Pesticide (Paraquat) 186.3 620 Lung fibrosis, alveolitis**"
Aldehydes (Acrolein) 56.1 100 Lung fibrosis, bronchiolitis obliterans***?
Aldehydes (Diacetyl) 86.0 200 Lung fibrosis, bronchiolitis obliterans®***

*COPD: Chronic Obstruction Pulmonary Disease, 'CMIT: 5-chloro-2methylisothiazol-3(2H)-one, *MIT: 2-methylisothiazol-

3(2H)-one

Table 4. Summary of clinical features of HDLI* patients using only HD' brands containing a mixture of CMIT*/MIT?

Authors Study subjects HD use characteristics Major results
(year)
Exposed to only CMIT/MIT brands for 12 The clinical course, imaging, and pathologic
Ié(e)legt)g. Femillz;[iesd 26 months in total (between 11 and 25 months of findings of HDLI exposed to CMIT/MIT
age, between late autumn and early spring) alone are similar to those of PHMG!/PGH'
Lee et al. Twin sisters iiﬁ?ﬁ:d(fgrzng)uff;ngj ;alz:dtsof(s)irxtwo Clinically similar lung injuries to those
2018y g exposed to HDs containing PHMG or PGH
months of age)
Significant peripheral airway dysfunction was
Cho et al. 24 HDLI without . found in children with high levels of
24) .. . Not Available . . .
(2017) existing disease inhalation exposure to a mixture of CMIT/

MIT during sleep

*HDLI: Humidifier Disinfectant Lung Injury, "HD: Humidifier Disinfectant, *CMIT: 5-chloro-2methylisothiazol-3(2H)-one,
SMIT: 2-methylisothiazol-3(2H)-one, IPHMG: polyhexamethylene guanidine, "PGH: oligo(2-(2-ethoxy) ethoxyethyl guanidinium

chloride
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“12 @A 93 253 4 gl (unlikely)” L&
7k @% 7|% 7)5°oP 3 (peripheral airway dysfunction)
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