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L E T T E R TO TH E ED I TOR

Overinterpretation of the antiviral results for human
coronavirus strain229E (HCoV‐229E) relative tosevereacute
respiratory syndrome coronavirus‐2 (SARS‐CoV‐2)

Dear Editor,

Published reports provide evidence that the antiviral activity of

products against human coronavirus (HCoV) 229E, severe acute re-

spiratory syndrome coronavirus (SARS‐CoV), Middle East respiratory

syndrome coronavirus (MERS‐CoV), or other viruses may not be

generalized to the antiviral activity against severe acute respiratory

syndrome coronavirus‐2 (SARS‐CoV‐2).
The recent article by Meyers et al.1 suffers from several inter-

pretation issues that are not supported by the results and thereby it

has the potential to mislead readers regarding health claims related

to the current SARS‐CoV‐2 pandemic. The aforementioned article

already received some criticism from the scientific community and

mainstream print media.2 We provide additional observations on this

article and on research pertaining to use of oral care products in

reducing SARS‐CoV‐2 viral load.

OVERSTATEMENT OF SCOPE AND
METHODOLOGY SHORTCOMING

The title overstates the investigation. The “Lowering the transmis-

sion and spread” of an infectious virus can be claimed only after

proper in vivo or clinical studies have been conducted.

HCoV strains 229E, NL63, OC43, and HKU1 account for ap-

proximately one third of the cases of the common cold, are not as

highly contagious, and do not manifest mortality rates comparable to

SARS‐CoV, SARS‐CoV‐2, or MERS‐CoV.3–5 Meyer et al.1 studied the

HCoV strain 229E as surrogate for SARS‐CoV‐2 claiming same as a

“rapid test” since studies with SARS‐CoV‐2 require a Level 3 Bio-

containment Laboratory. HCoV 229E cannot serve as a legitimate

surrogate SARS‐CoV‐2 without comparison and calibration of the

results, which we believe unlikely due to the high rate of infection

and contagion exhibited by SARS‐CoV‐2 which is substantiated by

published studies (discussed later).

Meyers et al.1 used Huh7 cells, an epithelia‐like, tumorigenic cell,

often used in hepatitis C and dengue virus research. MRC‐5 and Vero

E6 cells are used by ISO accredited laboratories for antiviral tests

against HCoV 229E and SARS‐CoV‐2 and SARS‐CoV, respectively.
Furthermore, the Huh7 cells used in the investigation were obtained

from another researcher; not from an authenticated source, for ex-

ample, American Type Culture Collection (ATCC). Cell line authen-

tication is required to ensure validity and reproducibility of data and

for publication in reputable scientific journals.6

DISCUSSION OF THE FINDINGS, RESULTS,
AND CONCLUSIONS

Meyers et al.1 conclude that the results of HCoV 229E are applicable

to all strains of human coronavirus including in particular,

SARS‐CoV‐2. This conclusion contradicts extant literature without

substantiation. While Meyers et al.1 note that the coronaviruses

known to infect humans have a common structure, they fail to

acknowledge that there are also differences in surface protein and

lipid structure that may play a critical role in the severity of infection,

response to antibodies, and inactivation by antiviral products. There

are clear differences in the antiviral activity of a compound against

different viruses, strains of HCoV; even among different strains of

SARS‐CoV‐2.7–9 Singstam et al.10 found that investigations of disin-

fection kinetics and mechanisms are important in understanding

whether particular compounds or products may reduce the trans-

mission of the SARS‐CoV‐2. Notably, the SARS‐CoV‐2 spike protein

is 10–20 times more likely to bind to the angiotensin converting

enzyme 2 receptor on human cells than the spike protein of

SARS‐CoV, thereby enabling SARS‐CoV‐2 to spread more easily from

person to person. Furthermore, three different antibodies against

SARS‐CoV do not bind successfully to the SARS‐CoV‐2 spike protein,

emphasizing that the differences in the chemical structure of each of

these unique spike proteins is critically important to the physiologic

and pathologic response by the human host.11

We find more robust studies of the reduction of SARS‐CoV‐2 viral

load by oral care products emerging in the literature. Meister et al.7

reported that the antiviral activity of eight different products varied

when each was applied to three different strains of SARS‐CoV‐2. Oral
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rinses containing dequalinium chloride, benzalconium chloride,

polyvidone‐iodine, ethanol and essential oils exhibited excellent anti-

viral activity against SARS‐CoV‐2. However, each oral rinse provided

different log reductions in viral load for the three strains; ≥ 3.11, ≥ 2.78,

and ≥ 2.61 for Strain 1, Strain 2, and Strain 3 of SARS‐CoV‐2, respec-
tively. Similarly, hydrogen peroxide rinse exhibited poor antiviral

activity, showing 0.78, 0.61, and 0.33 log reduction of SARS‐CoV‐2
Strain 1, Strain 2, and Strain 3, respectively. Eggers et al.8 observed

variations in the log reduction of the Influenza A subtype H1N1,

SARS‐CoV, MERS‐CoV, and Non‐enveloped human rotavirus strain Wa

by a povidone‐iodine solution. Sanekata et al.9 reported a wide variation

in the antiviral activity of chlorine dioxide gas in solution and sodium

hypochlorite against feline calicivirus, human Influenza virus, Measles

virus, canine distemper virus, human herpesvirus, human adenovirus,

canine adenovirus, and canine parvovirus. These studies support the

observation that the effect of a single composition may vary by virus

and virus strain.

ISO accredited infectious disease laboratories have shown

CloSYS Ultra Sensitive Oral Rinse to reduce the viral load of

SARS‐CoV‐2, SARS‐CoV and Influenza A H3N2 to varying extent

(Table 1).12–15 The data show that the viral load reduction of

SARS‐CoV‐2 by Ultra Sensitive rinse was 10‐fold more than reduc-

tion of SARS‐CoV in 30 s. Log reduction of SARS‐CoV‐2 viral load by

CloSYS Ultra Sensitive rinse, CloSYS Sensitive rinse and CloSYS Oral

Spray was 1.96, 1.81, and 2.98, respectively, in 30 s.12,16,17 While we

believe these results to be promising, we also acknowledge that

clinical trials (now underway) are required to determine if the

transmission and spread of SARS‐CoV‐2 virus can be reduced by an

oral rinse or mouth wash. Lastly, Bidra et al.18 reported that an oral

rinse containing 0.5%–1.5% of povidone‐iodine exhibited a 3.3 log

reduction of SARS‐CoV‐2 in 30 s.

Taken collectively, these reports provide mounting evidence that

the antiviral activity of products against coronaviruses 229E,

SARS‐CoV, MERS‐CoV, or other viruses may not be generalized to the

antiviral activity against SARS‐CoV‐2. The first question that clinical

professionals ask oral care product manufacturers is whether or not

the product is specifically tested against SARS‐CoV‐2.
Well‐conceived, scientifically sound research on the effect of

oral care products on reducing the viral load of SARS‐CoV‐2 is un-

derway. As SARS‐CoV‐2 largely infects and transmits through the

oral and nasal cavity, future research requires soundly constructed

investigations and clinical studies that do not conflate this virus with

others and that do not overestimate the effect of antiviral agents

applicable to one human coronavirus to another. Meyers et al.1 fail to

account for the subtle differences in viral composition that affects

disinfection kinetics and mechanisms. At best, conclusions should

have been limited to the HCoV 229E and the common cold, not

conflated with SARS‐CoV‐2 and the COVID‐19 pandemic.
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TABLE 1 Antiviral activity of ClōSYS® ultra sensitive rinse

Log reduction of viral load

Virus 30 s 60 s

SARS‐CoV‐212 1.96 1.39

SARS‐CoV13 0.19 0.56–1.06

Influenza A H3N214 4.13 4.38–4.63

Abbreviation: SARS‐CoV‐2, severe acute respiratory syndrome

coronavirus‐2.
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