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Assessing Seasonality of Acute Febrile Respiratory Tract Infections and
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Juhee Park’, Won Suk Choi?, Hye-Yeong Lee', Kyoung-Hoon Kim', Dong-Sook Kim'

'Pharmaceutical and Medical Device Research Team, Department of Research, Health Insurance Review and Assessment Service, Wonju; 2Division of Infectious
Diseases, Department of Internal Medicine, Korea University College of Medicine, Seoul, Korea

Background: Monitoring appropriate medication categories can provide early warning of certain disease outbreaks. This study
aimed to present a methodology for selecting and monitoring medications relevant to the surveillance of acute respiratory tract in-

fections, such as influenza.

Methods: To estimate correlations between acute febrile respiratory tract infection and some medication categories, the cross-cor-
relation coefficient (CCC) was used and established. Two databases were used: real-time prescription trend of antivirals, anti-inflam-
matory drugs, antibiotics using Drug Utilization Review Program between 2012 and 2015 and physicians’ number of encounters
with acute febrile respiratory tract infections such as influenza outbreaks using the national level health insurance claims data. The

seasonality was also evaluated using the CCC.

Results: After selecting six candidate diseases that require extensive monitoring, influenza with highly specific medical treatment
according to the health insurance claims data and its medications were chosen as final candidates based on a data-driven approach.

Antiviral medications and influenza were significantly correlated.

Conclusion: An annual correlation was observed between influenza and antiviral medications, anti-inflammatory drugs. Suitable
models should be established for syndromic surveillance of influenza.
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Stage

Methods

) _ _ Based on the 2016 standards for the diagnosis/reporting of communicable diseases and experts’ opinions: six candi-
1: Selection of candidate diseases —— date diseases were selected according to the infection routes
Data-driven approach: excluded two diseases

l

2: Selection of the final target disease [M—

Using the health insurance claims data, the specificity of treatment protocol including the diagnosis and medication was
calculated: the target disease (influenza) and its medication (antipyretic analgesics/antiviral medication) were selected

A,

3: Analysis of seasonality and correlation be-

Seasonal correlation analysis between the use of outpatient medication (including data from uninsured medication) and
tween the infectious disease and its medi-  |—— insurance claims for infectious diseases: medication (antipyretic and analgesics/antiviral medication) use and the
cation number of reported influenza and similar disease cases

Figure 1. The process of research.
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Table 1. The infectious disease and treatment

% TH7A AE JORE AR « 2iFE @

Infection routes and target disease

Code

Diagnostic methods Treatment (medication)

Respiratory system

Acute respiratory system infection (Mycoplasma, Chlamydia, Adenovirus, J028, J038, J09*, J10%, J11%,
J13*, J14%, J157, J160, J200,
rus, human metapneumovirus, human coronavirus infections, severe  J201, J204, J205, J206, J208,
J210, J211, J218, Uo4*

human bocavirus, parainfluenza virus, respiratory syncytial virus, rhinovi-

acute respiratory syndrome, and Middle East respiratory syndrome)

Influenza J10%, J11*

Middle East respiratory syndrome uo49
Blood-mediated

Human immunodeficiency virus B20*, B21

Acute hepatitis C B171
Other

Acute digestive system infection (communicable diseases such as cholera, A080, A082
typhoid, paratyphoid, Salmonella infection, shigellosis, bacterial enteritis,
food poisoning, amebiasis, protozoal enteritis, and viral enteritis)

Antipyretic/anti-inflammatory drugs,
cough remedy, antibiotics, antiviral
medication

Antigen test, culture test, and
PCR-based test

Antipyretic/anti-inflammatory drugs,
cough remedy, antiviral medication,
etc.

Rapid antigen test, influenza
virus culture test, PCR-based
test of influenza virus

*,B22*, B23*, B24*

HCV antigen test, HCV RNA
real-time RT-PCR, rapid HCV test

Antiviral therapy, liver protection

Antigen and antibody, culture, Antidiarrheal
and RT-PCR tests

PCR, polymerase chain reaction; HCV, hepatitis C virus; RT-PCR, reverse transcription-polymerase chain reaction.

Table 2. The specificity of treatment?

Acute respiratory infection Influenza Hepatitis C Viral enteritis
_ (n=517,298) (n=16,504) (n=1,075) (n=1,304)
Variable o o o o
o ositive o ositive o ositive o ositive
SRR predictive value SRR predictive value SRR predictive value SRR predictive value
Antigen test (n=17,745) - - 04-08 04-06
Culture test (n=211,582) 26-29 02-03
HCV antigen test (n=246,122) - - 289-339 0.1-04
HCV RNA guantification (n=7,921) 12.5-18.1 2.0-25
Antigen and antibody tests (n=60,063) 21.9-40.7 06-13
Enteritis culture test (n=211,582) 18.1-24.0 0.1-0.3
Antiviral medication (n=3,865) 0.1 11.3-13.3 11.4-14.9 58-63.6 0 07-09 - -
Anti-inflammatory drugs (n=17,164,863) 47.2-52.8 14 63.8-70.5 0.1 — - — -
Cough remedy (n=14,858,420) 66.5-76.2 23 63.1-68.2 0.1 - - - -
Antibiotics (n=14,043,194) 62.5-67.2 21-22 - - - - - -
Liver protective drugs (n=227,802) - - - - 47-65 0.1 - -
Antidiarrheal (n=180,839) - - - - - - 06-1.8 0
Antigen and antibody test+antidiarrheal (n=310) - - - - - - 0-06 33
Bold type is considered to be target disease in terms of specificity.
HCV, hepatitis C virus.
W HUAE AshL, HAAGS v 19] At R 2 B FEZAHSC 2 2016 QIEFAAH= 2007) 712l A 1,7647],
15k Eth(Appendix 1) [17]. ALZA S AW 565 ok S48 1AH A5 10271 7130l A 80,4317 . = Lehar Qick.
34%0] AL 20161 =7H 74 Al 226l (National Infec- R AW A7k oA el Hehe] Hubd mof whet
tious Disease Surveillance System)2- 5-3f Al1LE| 11 Qlc}. 20161 557) Hu} 2k N uj7j A8k 7)ef Asla} 7ho] =255 =9
A AR MEH FASEIHES, AFAEFAGE Aol w0l mUERo] dagh thabdehe At 23S AR
2 i of diagros! o} ol i} HyEgo] Fadterl] -1 ASHQIEFAAE 54
) Test or medication Discase ) amo 'annDSISDisease O Total .
Positre ) n 6 B 337|795 MERS, Q1AW A A 8}o]2| A [human immunode-
Negative (-) C D C+D i paRe: =N /\4 7+l vlolg A RF 7Fd) L X
Total A B+D MBICHD ficiency virus, HIV] 245, 5-4CHL A, wholf e A=
H513ICH Table 1). 12uf S5 Agto = Mg 67)] 1 Hgh 5

Sensitivily:mic x100. Positive predictability value= ﬁ x100.
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Figure 2. Seasonality of ILI and medication use. (A) Anti-inflammatory drugs. (B) Cough remedy. (C) Antibiotics. (D) Anti-viral medications. ILI, influenza-
like illness.
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