
Supplemental Information

CODONIX CASE DEFINITIONS OF
DISEASE

COVID-19, streptococcal pharyngitis,
mononucleosis, and respiratory
syncytial cases were pulled from the
CodoniX database either by using
their ICD-10 diagnosis codes or the
appropriate associated LOINC test
code with a positive result. CodoniX
ILI cases are filtered for positive
COVID-19, streptococcal pharyngitis,
mononucleosis, and respiratory
syncytial cases.

A CodoniX diagnosis of influenza
requires that a patient have been
tested for influenza and has either
a positive influenza test result
determined by LOINC code and/or an
ICD-10 diagnosis of influenza.
Although we could filter for only
positive test results, many of our
clinics use rapid influenza diagnostic
tests that have sensitivities reported
to be between 50% and 70%; thus,
the CDC does not recommend that
a negative test result exclude the
diagnosis of influenza, if it is clinically
justified. The above cases are then
filtered against each other to ensure
that, for example, an influenza-
positive patient was not diagnosed
with streptococcal pharyngitis.
Although coinfection is a possibility, it
is rare in the urgent care setting, and,
although uncommon, a mismatched
disease diagnosis with positive test
result is more often due to
human error.

STATISTICAL ANALYSES

All statistical analyses were
performed by using R version 3.6.3.

An adjusted Mann-Kendall statistic
for each time series was used for
trend analysis because of evidence
that there is positive autocorrelation
in many of the time series. For
example, if the infection rate grows
faster than average in one period,
then it will often grow faster than
average in the following periods. The
adjusted Mann-Kendall statistics
were calculated with the modifiedmk
package in R by using the Mann-
Kendall test of prewhitened time
series data in presence of serial
correlation by using the von Storch
approach. The Buishand U test for
change-point detection was
calculated by using the trend package
in R. The Euclidean distance between
time series was calculated by using
the R package proxy and then
converted to a similarity via 12
abs(x) and normalized to a range of
[0, 1]. The dendrogram in Fig 2 was
created by using the similarity matrix
as input to the hclust R package. The
agglomeration method used was the
Weighted Pair Group Method with
Arithmetic Mean. The appropriate
agglomeration method was
determined by using the R
dendextend package, which has
a function to compare the cophenetic
correlation between the input
similarity matrix and cophenetic
distance of the clustering tree.

DATA AND CODE AVAILABILITY

Source code necessary to recreate the
figures and tables can be obtained on
request. The CodoniX data needed to
recreate the figures and tables can be

obtained after signing a data use
agreement. The CDC data used in the
study is freely available on request.
Alternatively, influenza data from
public health laboratories that report
as World Health Organization
Collaborating Centres and Essential
Regulatory Laboratories can be
downloaded from https://gis.cdc.
gov/grasp/fluview/flu_by_age_virus.
html, the ILI data can be downloaded
by using the R package ilinet or from
https://www.cdc.gov/flu/weekly/
fluviewinteractive.htm, and the
COVID-19 data can be downloaded by
using the R package coronavirus or
from https://github.com/
CSSEGISandData/COVID-19.

RESEARCH BRIEFS

PEDIATRICS Volume 146, Number 4, October 2020 1

https://gis.cdc.gov/grasp/fluview/flu_by_age_virus.html
https://gis.cdc.gov/grasp/fluview/flu_by_age_virus.html
https://gis.cdc.gov/grasp/fluview/flu_by_age_virus.html
https://www.cdc.gov/flu/weekly/fluviewinteractive.htm
https://www.cdc.gov/flu/weekly/fluviewinteractive.htm
https://github.com/CSSEGISandData/COVID-19
https://github.com/CSSEGISandData/COVID-19


0.6 0.6 0.5 0.3 0.3 0 0.1 0 0 0.1
0.7 0.7 0.2 0.2 0 0.1 0 0 0.1

0.8 0.2 0.3 0 0.1 0.1 0 0.1
0.1 0.2 0 0.1 0 0 0.1

0.3 0 0.1 0 0 0
0.1 0.2 0 0 0.1

0.1 0.2 0.2 0.1
0.2 0.2 0.4

0.3 0.2
0.1

ILI : Influenza (CodoniX 2020)

COVID−19 (CodoniX 2020)

ILI : Influenza (CDC 2020)

COVID−19 (CDC 2020)

ILI : Influenza (CodoniX 2018)

ILI : Influenza (CDC 2018)

ILI : Streptococcal Pharyngitis (CodoniX 2019)

ILI : Influenza (CodoniX 2019)

ILI : Streptococcal Pharyngitis (CodoniX 2020)

ILI : Streptococcal Pharyngitis (CodoniX 2018)

COVID
−1

9 (
Cod

on
iX 20

20
)

ILI
 : I

nfl
ue

nz
a (

CDC 20
20

)

COVID
−1

9 (
CDC 20

20
)

ILI
 : I

nfl
ue

nz
a (

Cod
on

iX 20
18

)

ILI
 : I

nfl
ue

nz
a (

CDC 20
18

)

ILI
 : S

tre
pto

co
cc

al 
Pha

ryn
git

is 
(C

od
on

iX 20
19

)

ILI
 : I

nfl
ue

nz
a (

Cod
on

iX 20
19

)

ILI
 : S

tre
pto

co
cc

al 
Pha

ryn
git

is 
(C

od
on

iX 20
20

)

ILI
 : S

tre
pto

co
cc

al 
Pha

ryn
git

is 
(C

od
on

iX 20
18

)

ILI
 : I

nfl
ue

nz
a (

CDC 20
19

)

0.0

0.2

0.4

0.6

Similarity

SUPPLEMENTAL FIGURE 2
A measure of similarity between time series. Similarity was defined to be 12jdj, in which d is the normalized Euclidean distance between series. Pairwise
similarities are shown here as a similarity matrix, and the dendrogram at the top of the figure represents the hierarchical clustering of the similarity
matrix.

SUPPLEMENTAL TABLE 1 Cases of Nonspecific ILI, Influenza, Streptococcal Pharyngitis, Mononucleosis, and Respiratory Syncytial Virus Diagnoses by Age
From 2018 to 2020 Between January 1 and March 31

Disease Age: 0–2 (n =
5272) n (%)

Age: 3–5 (n =
8251), n (%)

Age: 6–10 (n =
14 639), n (%)

Age: 11–14 (n =
12 983), n (%)

Age: 15–17 (n =
11 919), n (%)

Age: 18–2 (n =
15 829), n (%)

ILI 1610 (11.8) 2188 (16.0) 3243 (23.8) 2461 (18.0) 1919 (14.1) 2214 (16.2)
Influenza 499 (5.8) 1353 (15.9) 2564 (30.1) 1799 (21.1) 1199 (14.1) 1118 (13.1)
Streptococcal pharyngitis 100 (3.5) 430 (15.3) 1146 (40.7) 517 (18.4) 281 (10.0) 343 (12.2)
Respiratory syncytial virus 97 (70.8) 28 (20.4) 6 (4.4) 3 (2.2) 2 (1.5) 1 (0.7)
Mononucleosis 0 (0.0) 2 (1.5) 4 (2.9) 9 (6.6) 48 (35.0) 74 (54.0)

SUPPLEMENTAL TABLE 2 Significance Values of the Change-Point Detection Increase of the ILI to Influenza Ratio

Time Series Adjusted Mann-Kendall
P Value

Buishand U Change-Point Detectiona

COVID-19 (CDC 2020) ,.001 Week 10 (P = .07)
ILI: influenza (CDC 2020) ,.001 Week 10 (P = .04)
ILI: influenza (CodoniX 2020) ,.001 Week 9 (P = .01)
ILI: influenza (CDC 2018) .01 Week 9 (P = .02)
ILI: influenza (CodoniX 2018) .03 Week 8 (P , .001)
COVID-19 (CodoniX 2020) .04 Week 10 (P = .05)
ILI: streptococcal pharyngitis (CodoniX 2018) .04 Week 6 (P = .01)
ILI: streptococcal pharyngitis (CodoniX 2019) .35 Week 3 (P = .25)
ILI: streptococcal pharyngitis (CodoniX 2020) .53 Week 7 (P = .03)
ILI: influenza (CodoniX 2019) .64 Week 3 (P = .06)
ILI: influenza (CDC 2019) .76 Week 2 (P = .05)

a The week since January 1.
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