
should validate whether extending vaccine dosing intervals
leads to more sustained vaccine protection.
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Multisystem Inflammatory Syndrome in Children
by COVID-19 Vaccination Status of Adolescents
in France
COVID-19 mRNA vaccine immunogenicity and effectiveness
are well established in adolescents.1 However, the effect of vac-
cination on multisystem inflammatory syndrome in children
(MIS-C),2 a severe complication associated with SARS-CoV-2,3

has not yet been described. Summer 2021 in France was marked
by both a fourth wave of COVID-19 cases due to the Delta vari-
ant, with a peak in August 2021, and by the recommendation
of the French Public Health Agency to vaccinate children aged
12 years or older. We estimated the risk of MIS-C among ado-
lescents by COVID-19 vaccination status during September 2021
and October 2021.

Methods | All pediatric patients diagnosed with MIS-C accord-
ing to World Health Organization criteria and admitted to 1 of
the 41 French pediatric intensive care units (PICUs) between
September 1, 2021, and October 31, 2021, were included in this
study. In addition, all patients with MIS-C who were not ad-
mitted to a PICU and mandatorily reported to the French Pub-
lic Health Agency4 during this period were included.

Data regarding age, sex, admission to a PICU, and vacci-
nation status of patients aged 12 to 18 years (hereafter re-
ferred to as adolescents) were recorded.

To account for the increasing number of adolescents vac-
cinated over time, including during the period in which MIS-C
cases were measured, hazard ratios (HRs) of unvaccinated vs
vaccinated adolescents with at least 1 dose of vaccine were
estimated using a Cox proportional hazards model. Given the
delays between vaccine injection and immune response and
between SARS-CoV-2 infection and MIS-C onset, 3 sensitivity
analyses were performed in which adolescents were consid-
ered vaccinated at least 14, at least 28, and at least 42 days af-
ter the first vaccine dose. The delay of more than 42 days cov-
ers the 28 days between the first and second injection and 2
additional weeks to achieve full immunity. Data describing vac-
cination status per day are available from https://solidarites-
sante.gouv.fr/grands-dossiers/vaccin-covid-19/article/le-
tableau-de-bord-de-la-vaccination.

All statistical analyses were performed with Stata, ver-
sion 16.1 (StataCorp), and a 2-sided P < .05 was considered sta-
tistically significant.

This study was approved as a medical registry assessment
without a requirement for patient consent by the French Advi-
sory Committee on Information Processing in Health Research.

Results | On June 15, 2021, the beginning of the adolescent
COVID-19 vaccination campaign, 2.2% of the 4 989 013
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adolescents in France were vaccinated with at least 1 dose and
0.2% were fully vaccinated. On October 31, 2021, vaccination
rates reached 76.7% of adolescents having received at least 1
dose and 72.8% being fully vaccinated. Vaccines used were
BNT162b2 (Pfizer-BioNTech; >95%), mRNA-1273 (Moderna;
<5%), and other COVID-19 vaccines (<1%).

From September 1, 2021, to October 31, 2021, a total of 107
children with MIS-C were hospitalized in France and, among
them, 33 (31%) were adolescents eligible for vaccination. Ado-
lescents with MIS-C were a median age of 13.7 (IQR, 12.5-14.9)
years, 27 (81%) were male, and 29 (88%) were admitted to a
PICU. Among them, 0 had been fully vaccinated, 7 had re-
ceived 1 dose with a median time between vaccine injection
and MIS-C onset of 25 (IQR, 17-37) days, and 26 had not been
vaccinated. The HR for MIS-C was 0.09 (95% CI, 0.04-0.21;
P < .001) after the first vaccine dose compared with unvacci-
nated adolescents. Sensitivity analyses showed similar re-
sults (Table).

Discussion | Most adolescents with MIS-C for whom vaccina-
tion was indicated in France had not been vaccinated. These
results suggest that COVID-19 mRNA vaccination was associ-
ated with a lower incidence of MIS-C in adolescents. The me-
dian of 25 days between single vaccine injection and MIS-C
onset compared with a mean 28-day delay between SARS-
CoV-2 infection and MIS-C onset4 suggests that, in most cases,
SARS-CoV-2 infection occurred before or shortly after the vac-
cine injection, when immune response was incomplete. The
absence of MIS-C cases in fully vaccinated children pre-
vented calculation of an HR for this group but suggests that 2
doses are warranted for efficient protection. The study had limi-
tations, including the low number of patients, use of national
data to calculate HRs without considering regional varia-
tions, and inability to control for individual risks of MIS-C, such
as sex, race and ethnicity, and comorbidities.5

The association between mRNA vaccination with MIS-C
in younger children should be evaluated as vaccines are ap-

proved for use in children aged 5 to 11 years. Close monitoring
is required given the alert on myocarditis occurring in adoles-
cents after COVID-19 mRNA vaccine.6
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Table. Multisystem Inflammatory Syndrome in Children (MIS-C) Risk by COVID-19 Vaccination Status of Adolescents

COVID-19 vaccination statusa No. of patients with MIS-C (N = 33) Hazard ratio (95% CI)b P value
Unvaccinated 26 1 [Reference]

<.001
One dose 7 0.09 (0.04-0.21)

Sensitivity analysis: fully vaccinated ≥14 d after first dosec

Unvaccinated 28 1 [Reference]
<.001

One dose 5 0.07 (0.03-0.18)

Sensitivity analysis: fully vaccinated ≥28 d after first dosec

Unvaccinated 31 1 [Reference]
<.001

One dose 2 0.03 (0.01-0.12)

Sensitivity analysis: fully vaccinated ≥42 d after first dosec

Unvaccinated 31 1 [Reference]
<.001

One dose 2 0.04 (0.01-0.16)
a More than 95% of vaccinated adolescents received BNT162b2

(Pfizer-BioNTech), less than 5% received mRNA-1273 (Moderna), and
less than 1% received other COVID-19 vaccines.

b Cox proportional hazards regression models were used to calculate hazard
ratios, with the number of adolescents vaccinated with at least 1 dose as the
exposure and MIS-C as the outcome.

c Given the delays between vaccine injection and immune response and
between SARS-CoV-2 infection and MIS-C onset, 3 sensitivity analyses were
performed in which adolescents were considered vaccinated at least 14,
at least 28, and at least 42 days after the first vaccine dose.
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COMMENT & RESPONSE

Effect of Fractional Carbon Dioxide Laser
vs Sham Treatment on Vaginal Symptom Severity
in Postmenopausal Women
To the Editor A recently published double-blind randomized
clinical trial1 found that fractional carbon dioxide laser did not
significantly improve vaginal symptoms associated with meno-
pause compared with sham treatment. The Editorial2 associ-
ated with this study appealed for a pause on the use of vagi-
nal laser treatment. However, we are concerned that vaginal
mucosa wetness may have affected the results of this trial. Be-
cause the energy of fractional carbon dioxide laser can be eas-
ily absorbed by water, the area of the body being treated with
this technology must be completely dry to ensure full effect
of treatment.3 In this study, 4% lignocaine topical anesthetic
cream was applied to the vaginal introitus for 20 minutes to
reduce tactile difference or pain perception in both groups. It
is unclear whether there was any residual moisture on the vagi-
nal wall because this information was not reported in the study.
Moreover, vaginal mucosa wetness is an important baseline
variable that should be measured and reported before inser-
tion of the vaginal probe to exclude the effect of vaginal mu-
cosa surface wetness in the 2 groups on treatment results.
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To the Editor I have several questions about the study1 inves-
tigating the effect of fractional carbon dioxide laser vs
sham treatment on symptom severity in women with post-
menopausal vaginal symptoms. First, I would like to know
whether this study’s treatment protocol included a 90°
probe introital treatment in addition to the straight probe
vaginal treatment. In clinical practice, this additional introi-
tal therapy substantially enhances the treatment effect
of the carbon dioxide laser therapy. Second, in relation to
the histological evaluation of the vaginal tissue before and
after treatment, do the authors have an explanation for
the change in vaginal histology in the sham group to pre-
menopausal status in 3 of the 24 patients? Third, did pa-
tients with recurrent vulvovaginal candidiasis receive anti-
fungal medication prior to treatment with the fractional
carbon dioxide laser? Fourth, were women with vulvodynia
excluded from this trial? In clinical practice, patients with
untreated vulvovaginal candidiasis and/or vulvodynia typi-
cally do not have improvement in their vaginal symptoms
with laser therapy unless these underlying conditions are
addressed and managed.
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To the Editor We have several concerns about the recent study
by Li et al.1 First, specific groups of women who were not the
focus of this trial may benefit from fractional carbon dioxide
laser treatment. As mentioned by the authors, this study1 was
not powered to examine the efficacy of vaginal laser treat-
ment on patients with breast cancer. Women receiving endo-
crine therapy for breast cancer typically have more severe
vaginal symptoms associated with menopause and more
vaginal atrophy2 and theoretically could derive a larger rela-
tive benefit from laser treatment.3,4
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