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eMethods

Data Sources

Four NYS databases were linked to examine COVID-19 outcomes among children 5-17 years. The
Citywide Immunization Registry (CIR) and the NYS Immunization Information System (NYSIIS) collect
COVID-19 provider vaccination data for residents of New York City and the rest of NYS, respectively. The
Electronic Clinical Laboratory Reporting System (ECLRS) collects all reportable COVID-19 test results. The Health
Electronic Response Data System (HERDS) includes a statewide, daily electronic survey of inpatient facilities,
including all new admissions with laboratory-confirmed COVID-19 and the primary reason for admission.

Dataset construction

Vaccination registry (NYSIIS/CIR) COVID-19 data were combined and deduplicated based on first name,
last name, date of birth (DOB), and ZIP code then matched to laboratory data (ECLRS) using a deterministic
algorithm based on first name, last name, and DOB, and to hospital admissions (HERDS) based on initials, sex,
DOB, and ZIP code. Partially and fully-vaccinated children in each age group were subtracted from the census
population in the applicable age groups to arrive at the unvaccinated children count. Partially-vaccinated children in
each weekly period were excluded from the analyses. Children vaccinated during a weekly period and those with
one dose were considered partially-vaccinated.

COVID-19 cases include all laboratory confirmed positive nucleic acid amplification test (NAAT) or
antigen results reported to ECLRS based on the most recent specimen collection date!. While some antigen tests
have lower sensitivity compared to NAAT?34, these are all laboratory confirmed positive tests. In NYS, about 25%
of laboratory confirmed results are antigen and thus are included in all reporting and analysis. COVID-19
hospitalizations were admissions reported to HERDS. Fully-vaccinated is defined as series completion plus 14 days.

US Food and Drug Administration emergency use authorization for children 16-17 years was given on
December 11, 2020, for 12-15 years on May 10, 2021 and for 5-11 years on October 29, 2021. With Advisory
Committee on Immunization Practices (ACIP) approval on November 2, 2021 for children 5-11 years, the earliest
period with sufficient children aged 5-11 fully-vaccinated (4.7%) was the week of December 13-19. Thus, this is the
first week possible for open cohort comparisons between the two age groups.

Unvaccinated populations were estimated as census population minus partially and fully-vaccinated
populations. Partially-vaccinated children were excluded from analysis -both numerators and denominators. Data
management and summarization was conducted in SAS (version 9.4; SAS Institute).

Weekly cohort analysis — statistical methods

Confidence intervals for incidence rate ratios (IRR) comparing vaccinated vs. unvaccinated children for the
cases outcome were estimated using standard approximate Normal distribution methods.? For the outcome of
hospitalizations, which were more sparse, we used the exact mid-P Fisher method®. OpenEpi was used to estimate
these confidence intervals’.

Time since vaccination analysis

This analysis included three weekly cohorts of children who completed the primary series from December
13, 2021 to January 2, 2022. The follow-up period from January 3-30 allowed observation of outcomes for a
minimum of 4 weeks for each group and during period when Omicron prevalence was high. The number of children
aged 5-11 years included in this analysis was higher compared to those 12-17 years, largely due to a function of
when the vaccine was authorized for these age groups.

Outcomes among the three weekly cohorts were arranged into time-since-vaccination categories during the
four January 3-30, 2022 follow-up weeks by combining cohorts as illustrated via colored diagonal cells in eFigure.
For example, cases within <13 days of full-vaccination (grey shading) are children that were vaccinated between
December 27-January 2 with an outcome window between January 3-9, 2022. Similarly, cases 28-34 days after full-
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vaccination (light-blue shading) represented the sum of the following 3 groups: (1) persons vaccinated between
December 12-19 and with cases between January 10-16;(2) persons vaccinated between December 20-26 and with
cases between January 17-; and (3) persons vaccinated between December 27-January 2 and with cases between
January 24-30.

Incident case rates among the vaccinated, by time-since-vaccination interval, were constructed. The
numerator, cases, was the sum in each time-since-vaccination group. If we consider cases between 28-34 days, there
were 3 vaccination groups (light blue) that were combined, per the colored diagonals in eFigure. The denominator is
the person days of children observed fully-vaccinated during the time-since-vaccination interval and contributing to
the numerator (pink shading). In the example of 28-34 days, all three weekly cohorts were vaccinated for that
interval, thus total person days from the 3 weeks for children 5-11 years contributed to the denominator. Thus

k k
= %, with var(Ry) = Z‘;CV‘Z, where i is the cohort, & is
L1 Nvi (Z?=1NV,i)
the number of cohorts combined, Cy; is the number of cases among vaccinated cohort members, and Ny, is the
number of vaccinated person days observed in the cohort for the interval.’

incidence rates for those vaccinated (Ry,) were Ry,

Rates among an unvaccinated comparison group were constructed from unvaccinated rates in the same
weeks contributing to a given time-since-vaccination interval, directly standardized to the person-time of those
vaccinated, as follows. The directly-standardized rate for the unvaccinated (DSR;;), was estimated as DSR; =

2
i k (Nvi) Ry
X Nv iRy . i=1 Niri . . Crr:
M , with var (DSR,) = ——2%—, where Ry, is the unvaccinated case rate (=2, cases among
Ziz1Nv,i (k. Ny) Ny,
unvaccinated / unvaccinated persons, as calculated for the open-cohort method) and Ny;; is number of unvaccinated
persons in a given week contributing to the interval .%°

. . . . e . DSR .
The incidence rate ratio (IRR) for each time-since-vaccination interval was estimated as IRR = P’ Y with
14
var(Ry) var(DSRy)

var(In[IRR]) = R DSR?,

implemented in Excel.

,and 95% CI = e'" URR)F196yvar(nIRR)) 6.7. The computations were

eFigure: New Cases among Children Newly Vaccinated from December 13, 2021
to January 2, 20222

Person Days Follow Up Week
Newly
Cohort Vaccinated Jan3-9 Jan 10-16 Jan 17-23 Jan 24-30
5-11 Years
Dec 13-19 Ny, Cy,i Cyi
Dec 20-26 Ny, Cri
Dec 27-Jan 2 Ny, Cy,i
12-17 Years
Dec 13-19 Ny.i Cy,i
Dec 20-26 Ny, Cri
Dec 27-Jan 2 Ny.i Cy,i Cri Cri

@ Days since full vaccination are indicated in background color: Grey: <=13 days, Orange: 14-20 days, Yellow: 21-27 days, Light-
blue: 28-34 days, Green: 35-41 days, Dark-blue: 42-48 days. Person days is shaded in pink.
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