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Introduction of the Secondary Attack Rate Monitoring System for
Household Contacts Using the COVID-19
Information Management System

Mi Jeong Ko', Do Sang Lim?, Young-Man Kim', Ji Hyeon Lim®, So Yeon Park’, Young-Joon Park'*

'Central Disease Control Headquarters, Korea Disease Control and Prevention Agency, Cheongiju, Korea, *Division of Chronic Disease
Prevention, Korea Disease Control and Prevention Agency, Cheongiju, Korea, ®Division of Healthcare Associated Infection Control, Korea
Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

The Korea Disease Control and Prevention Agency (KDCA) operates the coronavirus disease 2019 (COVID-19) information
management system and uses it to respond to COVID-19. As the number of confirmed COVID-19 cases surged after the
introduction of the Omicron variant into the Republic of Korea, it became necessary to change the quarantine response
strategy. For a rapid and efficient epidemiological investigation, the confirmed case report form (the mobile-based and self-
reported) was introduced, which simplified survey questions. Since then, the COVID-19 case reporting form database (Cov-
CRF-DB) has been created using data from the COVID-19 information management system. In order to timeously utilize
the Cov-CRF-DB, the secondary attack rates (SAR) monitoring system for household contacts was updated with monitoring
indicators. The number of confirmed cases over the last four weeks (September 4-October 1, 2022) was 1,250,651, of which
676,814 were household contacts. The number of index patients with the earliest confirmation date in the household was
249,318, and the number of confirmed household contacts of those index patients was 653,628, with a 28.4% SAR. In future,
confirmed patients and their household contacts will be monitored to prevent secondary infection and the information will be

shared with the relevant institutions. If required, sub-groups will be further researched.

Key words: COVID-19; COVID-19 confirmed case report; Secondary attack rate

*Corresponding author: Young—Joon Park, Tel: +82-43-719-7950, E-mail: pahmun@korea.kr

Introduction pandemic. Data on reported and confirmed COVID-19

cases and their case reports have been accumulated in the

The Korea Disease Control and Prevention Agency (K COVID-19 information management system and are being
DCA) has developed and has been operating a coronavirus used to prepare appropriate preventive measures against
disease 2019 (COVID-19) information management system the pandemic. As the number of confirmed cases increased
based on cloud computing to cope with the COVID-19 rapidly after the introduction of the Omicron variant to

3040 www.phwr.org Vol 15, No 52, 2022
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Key messages
(® What is known previously?

As the number of confirmed COVID-19 cases surged
after the introduction of the Omicron variant into the
Republic of Korea, the necessity to change the quaran-
tine response strategy was raised.

(@ What new information is presented?

For a rapid and efficient epidemiological investigation,
the confirmed case report form (the mobile-based and
self-reported) patients was introduced, which simplified
survey questions.

(® What are the implications?

The secondary attack rate was 28.4% (September 4—
October 1, 2022). In future, monitoring of confirmed
patients and their household contacts will be conducted
to prevent secondary infection and to share the informa-
tion with the relevant institutions, in addition to further
research among sub-groups, if needed.

the Republic of Korea (ROK), the confirmed case report
form (self—reported) with reduced survey items—from six
categories with 33 items to three categories with 14 items—
was introduced on February 7, 2022, for quick and efficient
epidemiological investigation [1]. Previously, KDCA analyzed
the COVID-19 pandemic as well as household secondary
infections and related factors during the Omicron dominant
period (February 1 to February 14, 2022) using contact
data from the COVID-19 information management system
along with information registered in the COVID-19 vaccine
registration system [2]. In the present report, we introduce
a household secondary attack rate (SAR) monitoring system
that uses the COVID-19 information management system as
a follow-up action and presents the status of the COVID-19

pandemic as of September 2022.

www.phwr.org Vol 15, No 52, 2022

Methods

1. Summary of the Monitoring System

To utilize the standardized information, data accumulated
in the COVID-19 information management system were
used. COVID-19 case reporting form database (Cov-CREF-
DB) was designed by integrating the confirmed case report
DB from the COVID-19 information management system
with the reported confirmed case DB. Through the analysis
of information on confirmed cases and their household
members, the registration status of confirmed case reports,
the registration status of facilities that are vulnerable to
infection, and the status of household SAR were derived as

monitoring indices (Figure 1).

2. Data Sources and Process

The reported confirmed case DB and the confirmed
case report DB were used as data sources. To ensure
accuracy, a pre-processing step was employed to exclude
overlapping values and eliminate invalid or incomplete
values in the process of integrating both DBs. As there were
no investigation items that provided information on the
diagnosis of household members, the Cov-CRF-DB was
generated through the integration of the reported confirmed
case DB, and the household SAR was estimated based on the
onset dates of confirmed cases.

The information on confirmed cases was utilized
by integrating the reported confirmed case DB and the
confirmed case report DB with serial numbers. In the
reported confirmed case DB, personal information, such
as age and sex, and information regarding reinfection

and death were analyzed. In the confirmed case report

3041
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Korea Disease Control
and Prevention Agency
(KDCA)

COVID-19 information
management system

COVID-19 reporting system
- The reported confirmed
case DB

COVID-19 epidemiological
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- The confirmed case report
DB (self-reported)

-

/

Process

r‘{

~

CoV-CRF-DB
(COVID-19 case
reporting form database)

Confirmed case information

Household contacts
information

-

/

Result

r‘{

~

Registration rate of case
report

Frequency of vulnerable
facility resident among total
case

Household SAR

-

Figure 1. Coronavirus disease 2019 (COVID-19) household secondary attack rate (SAR) monitoring framework

Cov-CRF-DB

COVID-19 information
management system

A. COVID-19 reporting system
- The reported confirmed case DB

B. COVID-19 epidemiological
information system
- The confirmed case report DB

1. Vulnerable facility

1. Sex, age
2. Disability registration
2. Reinfection information Key
3. Underlying disease
3. Death information Sequence
’ 4. Immunization
4. Confirmed case of Unique key

household contacts

5. Basic information of

household contacts

DB, epidemiological information, such as information on
facilities vulnerable to infection, the presence of registered

disabled individuals, the presence of underlying disease, and

3042

<=

Household secondary attack rate

Figure 2. Data source and process of

Cov-CRF-DB (coronavirus disease
2019 [COVID-19] case reporting

form database)

vaccination information, were analyzed.

Information on household members was utilized

by integrating the reported confirmed case DB and

www.phwr.org Vol 15, No 52, 2022
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the confirmed case report DB using unique keys. The
information regarding the infection of a household member
was analyzed in the reported confirmed case DB. In the
confirmed case report DB, the personal information of
household members, such as age and sex, was analyzed

(Figure 2).

3. Participants and Methods of Analysis

The number of registrants in the confirmed case reports
among the 1,250,651 COVID-19 cases between September
4 and October 1, 2022, was 1,237,021 (98.9%). Among
them, the number of confirmed cases that were household
members was 676,814 (54.7%), and the number of index
patients was 249,318. The index patients were identified as

household members who had the earliest date of diagnosis

Cov-CRF-DB
(COVID-19 case
reporting form database)

Confirmed case
(n=1,250,651)

Registered case
(n=1,237,021)

Excluded a case without a
household contact

Acase with | = mmmm e
ahousehold contget |
(n=676,814) Index cases selection process
l- 1. Index cases select the person with
Index case the earliest confirmation date in the
(n=249,318) household.
. If there are two or more cases on the

are included in the index cases.

3. If two or more confirmed patients
occur among household contacts
the same index case, the index case
is treated so that it does no overlap.

Household
contacts of index case
(n=653,628)

e
N

1
1
1
1
1
1
1
1
i
1
earliest confirmation date, all of them |
1
1
1
1
1
1
1
1
1

Confirmed case
of household contacts
(n=185,344)

Figure 3. Flowchart of the index case and household contacts
(Sep. 4th—Oct. 1st, 2022)
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within the households. When two or more patients were
diagnosed on the earliest date in a household, they were all
included as index patients. When the same index patients
were diagnosed, index patient overlaps were excluded. The
participants in the household SAR were household members
of index patients. A total of 653,628 participants were
diagnosed within 2 weeks after their confirmed case reports
were registered between September 4 and October 1, 2022
(Figure 3).

Personal and epidemiological information was
investigated through frequency analysis using the SAS 9.4

program (SAS Institute, Cary, NC, USA).

Results

The mean of household members per index patient
between September 4 and October 1, 2022, was 2.62, and
the mean of SAR was 28.4%. The number of confirmed
cases and infected household members decreased within
4 weeks, and SAR varied from the first to the fourth week
of September at 27.9%, 31.3%, 25.8%, and 26.0%,

respectively (Table 1).

Discussion (Conclusion)

In this report, we introduced the household SAR
monitoring system using the COVID-19 information
management system and presented the household SAR
monitoring results between September 4 and October 1,
2022. SAR, which is one of the monitoring indices, was
estimated using the diagnosis information of household

members derived by matching the confirmed case report DB
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Table 1. Confirmed cases and household SAR in the past 4 weeks (September 2022)
Category Total 1st week 2nd week 3rd week 4th week
(9.4-10.1) (9.4-9.10) (9.11-9.17)  (9.18-9.24)  (9.25-10.1)
Confirmed case 1,250,651 435,744 389,619 225,729 199,559
Confirmed cases of infected household member 676,814 238,089 214,521 119,022 105,182
Index patient” 249,318 86,610 80,578 43,430 38,700
Household members of index patient 653,628 227,495 211,872 113,323 100,938
Household members per index patient 2.62 2.63 2.63 2.61 2.61
Household SAR (%) 28.4 279 31.3 25.8 26.0
Values are presented as number only. SAR=secondary attack rate. “When two or more household members were infected, the overlaps of
index patients were avoided.

with the reported confirmed case DB using unique keys.
Previously, KDCA implemented an investigation to assess
the infectivity and transmission of the Omicron variant and
the effect of the vaccine. Between February 1 and February
14, 2022 (when the Omicron variant detection rate was
»90%), 103,050 previously confirmed cases and 209,682
members of their households were analyzed. Among a total
of 209,682 household members, 72,609 were diagnosed
with COVID-19, and the household SAR was 34.6%.
Among previously confirmed cases and their household
members, the COVID-19 infection rate was 25.8%
when they had less than 90 days from their date of third
COVID-19 vaccination, and this was less than half of the
COVID-19 infection rate in unvaccinated cases (53.1%) [2].
Studies that investigated household SAR using integrated
data have been conducted overseas. In Norway, the data
registered at the contact monitoring system between
December 14, 2021, and January 23, 2022, were matched
with unique keys and compared with 1,122 Delta and
Omicron infection cases and 2,169 members of their
household. The result showed that households infected
with the Omicron variant had a higher household SAR

than those infected with the Delta variant [3]. A study in

3044

England invested in the data stored in the Second Generation
Surveillance System (SGSS) of the UK Health Security
Agency (UKHSA). A total of 13,680 confirmed Omicron
cases and 40,123 of their contacts, as well as 37,601
confirmed Delta cases and 111,469 of their contacts, were
analyzed by integrating them using their National Health
Service (NHS) numbers or unique keys. The result showed
that the household SAR was 16.1% [4].

As data from self-administered confirmed case reports
in the COVID-19 information management system used
in our household SAR analysis have not been validated, our
monitoring results should not be generalized. However,
our study provides information on the registration status of
household members of confirmed cases as well as trends in
their SAR according to the duration of infection, age, and
sex. Hence, regular monitoring of confirmed COVID-19
cases as well as their household SAR should be implemented
and reported to relevant institutes. Furthermore, additional
studies on subgroups should be conducted when needed
to provide basic data for preparing policies regarding the

COVID-19 pandemic.
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Analysis of the Status of Anaplasmosis Laboratory Diagnosis,
2019-2021

Miyeon Kim, Byoungchul Gill*, Junyoung Kim, Jaeil Yoo

Division of Bacterial Diseases, Bureau of Infectious Disease Diagnosis Control, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Anaplasmosis is a tick-borne zoonotic disease, the causative agent of which is Anaplasma phagocytophilum. This study
analyzed the positivity rate, sex, age, clinical findings, and time period of domestic anaplasmosis infection based on the
results of confirmed diagnosis of anaplasmosis commissioned by the Korea Disease Control and Prevention Agency from 2019
to 2021. In the past three years, a total of 2,024 samples have been referred for suspected anaplasmosis infection, and the
number of patients who were finally confirmed positive were 3.4% (31 people) in 2019, 5.6% (31 people) in 2020, and 8.7%
(48 people) in 2021. 64.5% (71 female) and 71% (78 people) were identified in the age group over 70 years of age. Clinical
findings in patients confirmed to be anaplasmosis positive were based on fever (84%) symptoms, but the highest positivity
rate was seen in patients (41.3%) who had both fever and decreased platelet counts. The Seoul area had the largest number of
requests for domestic anaplasmosis samples, but the Jeonbuk region showed the highest distribution of anaplasmosis patients
with a positivity rate of 25.5%, and it was confirmed that they were concentrated from May to July. Anaplasmosis patients have
confirmed a high positivity rate in samples that fully consider the patient's clinical findings such as fever, decreased platelet
count, outdoor activity, and tick bite. This study expected to be used as basic data for surveillance, spread, and management of

zoonotic diseases.

Key words: Anaplasmosis; Anaplasma phagocytophilum; Tick-borne disease; Laboratory diagnosis
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Introduction

In 1990, human granulocytic anaplasmosis (HGA) was
first identified in a patient of unknown origin who died of
severe fever symptoms 2 weeks after being bitten by a tick
[1]. HGA is a tick-borne zoonosis, especially mediated by

hard ticks. It is caused by Anaplasma phagocytophilum (A.
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phagocytophilum), a gram-negative obligate intracellular
bacterium, and infection through transfusion has also been
reported [2]. The main hard ticks known to cause HGA
in the Republic of Korea (ROK) include Haemaphysalis
longicornis, Ixodes nipponensis, and Ixodes persulcatus,
and symptoms usually develop after an incubation period

of 7-10 days from tick bites [3]. The pathogenicity of
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Key messages
(D What is known previously?

Anaplasmosis is a tick-borne zoonotic disease, and since
the first case was reported in the Republic of Korea in
2014, diagnostic tests have been performed according to
those for non-statutory infectious diseases.

(@ What new information is presented?

As a result of laboratory diagnostic tests on 2,024 sam-
ples from 2019 to 2021, 110 patients were identified as
having the disease. The anaplasmosis positivity rate is in-
creasing every year.

(® What are the implications?

Due to the recent increase in outdoor activities such as
camping, there is concern about the increase in anaplas-
mosis, so it is important to observe precaution when go-
ing outdoor activities.

HGA involves infectionn of neutrophils involved in human
immunity, which causes a functional abnormality of induced
autophagy in normal cells, resulting in host-cell destruction
[4]. It mainly causes nonspecific symptoms, such as fever,
chills, headache, and muscle pain, accompanied by findings
of white blood cell and platelet reduction, liver function
test (LFT) abnormalities, and other irregularities in blood
tests. Although HGA can be treated with antibiotics, such as
doxycline, and has a mortality rate of less than 1%, serious
complications, including sepsis, can occur unless appropriate
antibiotic treatment is implemented [5].

According to the surveillance system for patients with
HGA in the United States, 348 cases of HGA were reported
in the 2000s and 1,761 in the 2010s, with the incidence
rate increasing from 1.4 to 6.1 per million people over 10

years. The HGA incidence is highest in the Midwest and

www.phwr.org Vol 15, No 52, 2022

Northeast regions of the United States and is particularly
high in males over 40 years of age [6]. HGA studies have
also been conducted in European countries, such as Belgium,
Germany, Norway, Sweden, Switzerland, and Poland,
targeting groups at high risk of tick exposure. A high
prevalence of HGA has been reported, especially in Poland
where it is endemic [7].

In the ROK, HGA was first confirmed in May, 2014 in
a 57-year-old female living in Chuncheon, who had a fever
since the fifth day of being bitten by a tick while hiking [8].
Thereafter, the ROK established a confirmatory diagnosis
system including serological and genetic test methods for
HGA. Since 2015, laboratory diagnostic tests have been
conducted by receiving samples of suspected patients with
HGA from domestic medical institutions in the ROK.

This study analyzed the current situation of HGA in
the ROK according to sex, age, clinical finding, and time
of year, based on the HGA confirmatory diagnosis results
referred to the Division of Bacteriological Diseases in the
Korea Disease Control and Prevention Agency (KDCA) from
2019 to 2021.

Methods

From 2019 to 2021, 2,024 suspected patients with
HGA referred to the KDCA were tested. Of those who
visited medical institutions in the ROK, patients with
symptoms such as fever, tick bites, and platelet reduction
and corresponding blood samples were defined as HGA-
suspicious patients, and the blood samples were used for
referrals.

An HGA diagnosis was made using molecular genetic
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and serology tests. HGA positivity was confirmed when
a molecular genetic test detected the specific gene (16S
rRNA) of A. phagocytophilum. In addition, a serology test
applied the indirect immunofluorescence assay (IFA) for A.
phagocytophilum using sera in the acute and convalescent
stages, in which it was determined positive if the single
IgG antibody titer was 1:320 or higher and if antibodies in
the convalescent stage titer were escalated 4-fold or more
compared to that in the acute stage.

As for patients with confirmed HGA, their records
referred to the KDCA were analyzed to determine the

distribution by sex, age, symptom, region, and time of year.

Results

1. Samples for HGA Tests

From 2019 to 2021, a total of 2,024 suspected patients
with HGA were tested. There were 1,971 cases referred for
serum and 992 cases for blood, of which 939 were for both
serum and blood. By year, the numbers of cases with serum,
blood, and both serum and blood sample referrals were 885,
433, and 405 in 2019; 541, 272, and 256 in 2020; and
545, 287, and 278 in 2021, respectively.

2. HGA Diagnostic Results

From 2019 to 2021, the overall HGA positivity rate was
5.4% (110/2,024), with yearly increases at 3.4% (31/913)
in 2019, 5.6% (31/557) in 2020, and 8.7% (48/554) in
2021.

1) Serology test results

In the serology test, 2.9% (58/1,971) cases were

3056

confirmed positive, of which 35 had 1:320 for single IgG
antibody titer (9/885 in 2019, 11/541 in 2020, and
15/545 in 2021), and 23 had more than quadrupled
antibody titers in the sera of the convalescent stage compared
to that in the acute stage (10/885 in 2019, 4/541 in 2020,
and 9/545 in 2021).

2) Genetic test results
The genetic test confirmed that 6.4% (63/992) of the
patients were positive. By year, an annual increase of 3.9%
(17/443) in 2019, 7.0% (19/272) in 2020, and 9.4%
(27/287) in 2021 was observed.

3. Distribution by Sex and Age

Of the patients referred for HGA tests, the total numbers
of males and females were 1,113 (55%) and 911 (45%),
respectively, with more than half of the referred patients
being males. The numbers of referred males were 538 in
2019, 295 in 2020, and 280 in 2021, while the females
numbered 375 in 2019, 262 in 2020, and 274 in 2021.
Of the positive patients, males (39, 35.5%) accounted for
a higher proportion (p=0.04) than females (71, 64.5%);10
males in 2019, 7 in 2020, and 22 in 2021; and 21 females
in 2019, 24 in 2020, and 26 in 2021.

By age, the most referred patients with HGA were in
their 60s (21.2%), followed by those in their 70s (18.9%),
and those over the age of 80 (16.8%). The mean age of
patients positive for HGA was 71.8 years. Those accounting
for the highest proportion were in their 80s or older (35.5%,
39), followed by those in their 70s (35.5%, 39), 60s (12.7%,
14), 50s (5.5%, 6), 40s (5.5%, 6), 30s (3.6%, 4), and 20s

(1.8%, 2). In particular, the age range of positive patients in
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2021 was distributed across various age groups from the 20s
to the 80s and older, and the proportion of positive patients
was the same or higher in most age groups except the 40s in

2019 and the 50s in 2021 (Figure 1, Table 1).

4. Distribution by Clinical Symptoms and Findings

Fever was the most common clinical finding at 84%,
followed by decreased platelet levels at 42.7%, history of
outdoor activities at 30.7%, LFT abnormalities at 22.7%,
and tick bites at 21.3%. Of the patients, 33.3% were referred
for one clinical finding while 66.7% were referred for two

or more clinical findings. In particular, when referred for a

clinical finding of decreased platelet levels, including fever,
the proportion of patients positive for HGA was as high as
41.3% (Table 2).

5. Regional Distribution

In the last 3 years, Seoul made the most requests with
393 (19.4%), followed by Gyeonggi with 288 (14.2%),
Gwangju with 267 (13.2%), and Jeonbuk with 262 (12.9%)
requests in order. Of these, Jeonbuk had the highest number
of positive cases with 28 (25.5%), followed by Chungnam
with 19 (17.3%), Gyeonggi with 16 (14.5%), Gwangju with
15 (13.6%), and the rest of the country with 10 or less.
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Table 1. Number of diagnostic tests by age and sex and number of positive cases (2019-2021)

Age (yr)
50-59
3/92 (3.3)

Year

Sex

Total
10/538 (1.9)

Over 80

70-79
2/99 (2.0)

60-69
2/115 (1.7)

40-49
1/72 (1.4)

30-39
1/49 (2.0)

20-29
0/50 (0.0)

0-19
0/2 (0.0)
0/1 (0.0)
0/4 (0.0)
0/1(0.0)
0/4 (0.0)
0/2 (0.0)

0/14 (0.0)

Values are presented as number/total (%).

1/59 (1.7)

2019

Male

7/295 (2.4)
22/280 (7.9)

0/36 (0.0) 0/32 (0.0) 0/57 (0.0) 1/57 (1.8) 6/45(13.3)  0/38(0.0)

0/29 (0.0)

2020
2021

4/33 (12.1)
11/86 (12.8)

2/336.1)  2/38(53)  6/7283)  7/52(13.5)
6/70 (8.6)

1/28 (3.6)

0/20 (0.0)

21/375 (5.6)

1/29 (3.4) 0/33 (0.0) 1/54 (1.9) 2/82 (2.4)

0/20 (0.0)

2019

Female

24/262(9.2)

15/72 (20.8)

8/56 (14.3)

10/61 (16.4)
39/383 (10.2) 39/340 (11.5) 110/2,024 (5.4)

0/16 (0.0) 0/26 (0.0) 1/51 (2.0)
2/52 (3.8)
14/429 (3.3)

0/18 (0.0)

0/19 (0.0)

2020
2021

26/274 (9.5)

8/52 (15.4)

0/40 (0.0)
6/307 (2.0)

3/23 (13.0)
6/209 (2.9)

1/18 (5.6)

4/178 (2.2)

2/26 (7.7)

2/164 (1.2)

Total

Jeonbuk had the highest positivity rate of 10.7% relative to
the number of diagnoses, followed by Chungnam (10.5%),
Gyeongnam (8.5%), Gyeonggi and Gwangju (5.6%), Busan
(5.4%), and the other regions (below 5%) (Figure 2).

6. Prevalence by the Time of the Year

From 2019 to 2021, the number of monthly referrals to
the KDCA for HGA laboratory diagnostics showed a similar
pattern. Specifically, it began to increase in May, decreased
in August, and increased again in October and November.
During the three years, June and July accounted for 27.9%
of the total referrals, and October and November, 25.2%,
indicating that 53.1% of HGA referrals were concentrated in
the early summer and early to late autumn. The number of
HGA-positive cases from May to July accounted for 73.6%
of the total, showing the concentration between late spring
and early summer. The number of positive cases jumped to
550% in May compared to April and decreased to —183% in

August compared to July (Figure 3).

Discussion (Conclusion)

This study found 5.4% (110 patients) who were HGA-
positive, which was 3.4% (31 patients) in 2019, 5.6%
(31 patients) in 2020, and 8.7% (48 patients) in 2021,
confirming that the number of patients with HGA increased
every year. This is consistent with a report that tick-borne
infectious diseases are increasing as the tick population
increases due to climate change [9]. In addition to climate
change, the recent increase in the number of people enjoying
outdoor activities, such as hiking and camping, in the ROK

may have influenced the increase in patients with HGA

www.phwr.org Vol 15, No 52, 2022
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Table 2. Distribution of clinical finding in HGA patients
Year
Division Total
2019 2020 2021
Total 8 30 37 75
Clinical findings 1
Fever 2 8 10 20
Tick bite 4 4
Etc. (1) 1 1
Clinical findings 2
Fever, decreased platelet count 3 2 6
Fever, increased LFT 2 2
Fever, outdoor activities 1 1
Fever, Etc. (1) 1 1
Tick bite, outdoor activities 2 2
Tick bite, Etc. (1) 1
Clinical findings 3
Fever, decreased platelet count, increased LET 2
Fever, decreased platelet count, outdoor activities 3 3 6
Fever, decreased platelet count, tick bite 1 1 2
Fever, increased LFT, Etc. (1) 3 3
Fever, decreased platelet count, Etc. (1) 2 1 3
Decreased platelet count, outdoor activities, increased LFT 2 2
Clinical findings 4
Fever, decreased platelet count, tick bite, outdoor activities 2 1 3
Fever, decreased platelet count, outdoor activities, increased LFT 2 2
Fever, decreased platelet count, increased LFT, Etc. (1) 2 2
Fever, decreased platelet count, tick bite, Etc. (1) 1 1
Fever, tick bite, Etc. (2) 2 2
Fever, outdoor activities, Etc. (2) 2 2
Fever, outdoor activities, increased LFT, Etc. (1) 1 1
Outdoor activities, Etc. (3) 1 1
Decreased platelet count, increased LFT, Etc. (2) 1 1
Clinical findings 5
Fever, decreased platelet count, increased LFT, Etc. 2) 1
Fever, decreased platelet count, tick bite, outdoor activities, Etc. (1) 1 1
Clinical findings 6
Fever, decreased platelet count, outdoor activities, increased LFT, Etc. (2) 1 1
Fever, decreased platelet count, tick bite, outdoor activities, Etc. (2) 1 1
Values are presented as number only. Etc: Myalgia, headache, rash, scaly, cough, nausea, general weakness, shortness of breath, and
decreased white blood cell count. HGA=human granulocytic anaplasmosis; LET=liver function test.

over the past 3 years. HGA incidence is known to be highly early summer when nymphs are active and in early autumn
correlated with the tick life cycle, in which ticks consume when larvae are active. Accordingly, the number of cases of
blood from warm-blooded animals for their development in tick-borne infectious diseases, including severe fever with
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Figure 3. Monthly distribution of diagnostic test and confirmed positive cases of HGA

HGA=human granulocytic anaplasmosis.

thrombocytopenia syndrome caused by tick bites, are also
known to increase in the ROK [10] because ticks develop
from April to November, which overlaps with the main
period of outdoor activities [10]. Looking at the status of
HGA referrals from 2019 to 2021, all of them increased
in May, decreased in August, and increased again during

October to November. In particular, 73.6% of patients

3060

suspected to have HGA referred from May to July were
finally confirmed as such. These results demonstrate that the
incidence of patients with HGA in the ROK is also highly
associated with the life cycle of hard ticks, and outdoor
activities and tick bites during this period are expected to
be important clinical findings in confirming patients with

HGA. However, most suspected patients referred to our
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agency had a single finding with fever, and a significant
number of referrals did not indicate symptoms. The
highest number of clinical findings of suspected patients
in the ROK was as follows: fever in 84%, platelet level
reduction in 42.7%, and outdoor activity history in 30.7%.
However, 61.8% of actual patients with HGA had two
or more clinical findings, including fever. Since fever is a
nonspecific symptom that may also occur in other infectious
diseases, it is considered appropriate to suspect patients
as HGA-infected if clinical findings, such as decreased
platelet levels, outdoor activity history, and tick bites, in
addition to fever are identified by the attending physician.
Additionally, patients with HGA identified in the past 3
years in this study found that females over 70 years of age
accounted for a relatively higher proportion compared to
other age groups. This may be attributed to the fact that
older patients have reduced immune function compared
to patients of other age groups, increasing their risk of
infection; furthermore, detecting the infection at an early
stage becomes difficult. However, it seems necessary for the
government of the ROK to implement active management
and countermeasures, considering the high HGA incidence
among immunocompromised elderly females. In addition, it
is considered necessary to expand the criteria for the referral
of patients with HGA in the ROK and add analysis to trace
the source and route of HGA infection.

This study classified the major characteristics of patients
with HGA by relying on clinicians’ referrals, and the total
number of patients suspected to have HGA also had a lower
positive rate compared to the number of referrals, which
limited an in-depth analysis. However, this study is highly

significant in that it analyzed the status and characteristics

www.phwr.org Vol 15, No 52, 2022

of HGA, a major tick-borne infectious disease in the ROK.
The results of this analysis would be useful as basic data for
improving the diagnosis and management systems for HGA

and other infectious diseases in the future.
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Trends of Survival and Brain Function Recovery in Sudden Cardiac

Arrest Patients, 2008—2021

In patients with sudden cardiac arrest, the survival rate increased 2.9 fold (4.8%p) from 2.5% in 2008 to 7.3% in 2021,

and the rate of brain function recovery increased 5.5 folds (3.6%p) from 0.8% in 2008 to 4.4% in 2021 (Figure 1).
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Figure 1. Trends of Survival and Brain Function Recovery in Sudden Cardiac Arrest Patients, 2008-2021
*Sudden cardiac arrest: status of severely impaired or ceased activity of the heart.

fRate of survival: proportion of survived patients (with the survival defined as discharge at the emergency room, or discharge, voluntary

discharge, or transfer after admission).

fRate of brain function recovery: proportion of patients who sufficiently recovered to achieve independence with the tasks of daily living among

patients with sudden cardiac arrest.

Source: Sudden Cardiac Arrest Survey, https://www.kdca.go.kr/injury

Reported by: Division of Injury Prevention and Control, Director General for Health Hazard Response, Korea Disease Control and
Prevention Agency
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