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Characteristics of Domestic Q Fever Cases, 2015-2021
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Division of Control for Zoonotic and Vector borne Disease, Bureau of Infectious Disease Policy, Korea Disease Control and Prevention
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ABSTRACT

Q fever is classified as a third-class zoonotic disease that is mainly transmitted to humans through the respiratory system by
aerosolization of dust generated in the process of handling livestock infected with Q fever (Coxiella burnetii). A total of 642
patients with Q fever were reported between 2015 and 2021. Until 2017, the incidence was less than 10 per year; however, this
increased and peaked at 163 in 2018 and decreased to 50-60 from 2020 to 2021. The incidence per 100,000 population was
1.2 in Chungbuk, 0.6 in Chungnam, and 0.6 in Jeonnam. The number of cases increased from May to July, and the number
of infected livestock increased from April to May; there was a positive correlation between the number of breeding heads
and the region of Q fever occurrence in the human population (correlation coefficient, 0.48). The Korea Disease Control and
Prevention Agency-Animal and Plant Quarantine Agency established a joint response in 2022. This is expected to help identify

trends in cattle fever outbreaks and enable proactive responses to minimize infection in exposed populations.

Key words: Q fever; Acute disease; Chronic disease; Zoonoses
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Introduction

The name Q fever is derived from query fever for which
the pathogen was initially unknown. Q fever is a zoonotic dis-
ease caused by Coxiella burnetii and is found in livestock,
wild animals, and mites. It was first isolated in 1937 from an
Australian slaughterhouse employee, and the route of infection
was identified following the isolation of the pathogen from a
mite in Montana in 1938. Key hosts include cows, sheep, and
goats and human infection occurs through the respiratory or
gastrointestinal system, most frequently by inhaling the aerosol

that is generated in the process of handling the infected host.

1210

Infection by intake of contaminated food or mite is rare.

C. burnetii, the pathogen, is a Gram-negative intracellu-
lar, pleomorphic bacterium of 0.2-0.5 um in diameter and
0.4-1.0 pm in length. Humans are highly susceptible, and a
single pathogen can cause infection with high infectivity. It can
travel up to 25 km [1] by air and can infect the respiratory sys-
tem upon inhaling the pathogens transmitted through drop-
lets and aerosols that can spread up to 18 km [2]. It is found
worldwide with the exception of New Zealand and is most fre-
quently reported in areas where dairy farming and animal hus-
bandry are prevalent. One gram of placenta and amniotic fluid

of an infected animal contains 109 Q fever bacteria [3]. As it
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Key messages
(D What is known previously?

The number of Q fever patient occurrences remained
within 10 cases until 2014, but increased steadily from
2015 to 2019. Among confirmed cases whose occupa-
tion was identified, the high-risk group accounted for
35% of the total cases.

(@ What new information is presented?

After the peak (April to May) in livestock, human infec-
tion cases were high from May to July, which aligns with
the known incubation period for Q fever (2 to 3 weeks).
High-risk groups accounted for 44% of all confirmed pa-
tients with identified occupations.

(® What are implications?

During spring and early summer when livestock give
birth, it is necessary to comply with preventive measures
during outdoor agricultural work. It is crucial to monitor
whether periodic disinfection is conducted by the farm
owners in the animal farms and surrounding areas ac-

cording to the quarantine requirements.

can survive for extended periods in an environment contami-
nated by excreted body fluids and excretions, livestock produc-
ers, veterinarians, and slaughter-related workers are considered
high-risk groups due to their frequent contact with livestock.

Q fever is categorized into acute and chronic types based on
the reporting and diagnostic criteria. While there is specialized
treatment with antibiotics, timely intervention is crucial to pre-
vent its progression to a chronic fever, which, if left untreated,
can lead to severe complications and death. In accordance with
the “Infectious Disease Prevention and Management Act,” it
has been designated as a statutory notifiable disease since 2006
and is monitored under the Mandatory Surveillance System.

Until 2014, the annual incidence remained within 10 cases.

www.phwr.org Vol 16, No 34, 2023

However, from 2015 to 2021, a 9-fold increase was observed,
with the number of cases rising to more than 91 during the
7-year period. This manuscript aims to identify the incidence
in the past 7 years (2015-2021) along with the epidemiologi-
cal characteristics of domestic Q fever in order to provide a di-

rection for the management of the infection.

Methods

Nationwide, medical institutions report all suspected cas-
es of Q fever to the Disease Health Integrated Management
System (https://is.kdca.go.kr) and ship the samples of sus-
pected cases to the Research Institute of Public Health and
Environment. An epidemiological survey is conducted by the
local municipal government for the reported case, and the re-
sults are reported to the Korea Disease Control and Prevention
Agency (KDCA) through the system. The test results of the
samples sent by the medical institutions are registered in the
Disease Health Integrated Management System and are sent
back to the relevant medical institutions. The KDCA Zoonotic
Disease Management Division classifies the samples as acute,
chronic, and suspected cases based on laboratory results, clini-
cal symptoms, and epidemiological relevance, and the classi-
fied results are reflected in the annual epidemiological survey
report for confirmation statistics.

Using the reported data, epidemiological data, and labora-
tory diagnostic information of Q fever registered in the KDCA
Statutory Notifiable Disease Surveillance (http://is.cdc.go.kr)
over the past 7 years, along with the location of the farms
with animals infected with Q fever from the Korea Animal
Health Integrated System (KAHIS) of the Animal and Plant

Quarantine Agency, and the number of animals registered in
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the Farm Animal Health Management System (FAHMS) of
the Livestock Health Control Association, the annual domestic
incidence, human infection cases, and the timing of animal in-
fection cases were analyzed. SPSS version 22.0 (IBM Co.) was
used for statistical analysis. The relationship between the num-
ber of animals and the location of infected cases was analyzed

using Pearson correlation, and space analysis was conducted

using QGIS 3.284.

Results

1. Status of Cases by Year

In the past 7 years (2015-2021), domestic annual Q fever
incidence was under 100 cases, but the number increased to
160 cases from 2018 to 2019 and decreased again to 50 to 60
cases from 2020 to 2021 after peaking at 163 cases in 2018. Q
fever cases are classified as follows based on the reporting/diag-
nostic criteria: patients are categorized into suspected (suspect-
ed) and confirmed cases. Confirmed cases are further divided
into acute and chronic Q fever patients.

The total confirmed number of Q fever patients registered

under the Disease Health Integrated Management System was

Il Probable case

1 Confirmed case
180 A

150 1
120

90

Case

60 -

30

2015 2016 2017 2018 2019 2020 2021
Year

Figure 1. Cases of Q fever by year (2015-2021)
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642 cases, (302 suspected [47.0%)], and 340 confirmed cases
[53.0%]), while 46.4% were acute, and 5.6% were chronic cas-

es among the total confirmed cases (Figure 1).

2. Incidence by Sex and Age

Among the total 634 patients, 533 were male (84.1%) and
101 were female (15.9%), with approximately five times more
incidence in male. The number of cases was highest among
those in their 50s (25.1%), followed by those in 60s (22.7%),
40s (19.7%), 30s (14.5%), 70s (9.1%), 20s (4.7%), 80s and
above (3.3%), and under the age of 10 (0.8%). The age group
between 40s and 60s accounted for 67.5% of the total cases
(Figure 2). In the United States, the incidence was the highest
among the 50s, and the 40s and 60s were the key age groups
with high incidence. This seems to be because most of the live-

stock, and farm workers are male in their 40s to 60s [4].

3. Distribution by Occupation

A relation between the incidence and occupation was iden-
tified among 73 patients. It was as follows: livestock industry
(24 cases, 33%), agriculture (19 cases, 26%), meat processing
and sales (9 cases, 12%), animal quarantine (8 cases, 11%),
civil engineering and construction (7 cases, 10%), and office
work/service jobs (6 cases, 8%). The high-risk group, which

included the livestock industry and animal quarantine work,

Male Female
10l =80yr [OMn

40 70-79yr []18
120 [  60-69yr [ ] 24
133 N  50-59yr [ ] 26
121 N  40-49yr [l 4
81 N  30-39yr [] 1
23 20-29yr Q07
50 0-19yr 0
150 100 50 0 0 50 100 150

Figure 2. Q fever cases by sex/age (2015-2021)
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accounted for 44%, while 38% of cases occurred among the
outdoor farming work, and meat manufacturing, and process-
ing work. It is possible that infection occurred via direct con-
tact with the body fluid of an infected animal or through inhal-

ing the aerosol of C. burnetii excreted into the environment

(Figure 3) [4].

4. Incidence by Region (Per 100,000 People)
From 2015 to 2021, the top 5 regions for the 634 cumula-

tive patients across 17 municipalities included Chungbuk (131

Livestock quarantine-related occupations
Agriculture

Livestock farming

Office and service jobs

Meat processing industry

Civil engineering and construction

E0000m

Figure 3. Current status of Q fever patients by occupation
type

Data are expressed as percentage (n). Livestock quarantine-related
occupations=animal control employees, veterinarians, animal health
laboratory personnel; Livestock farming=livestock farmers, butchers;
Meat processing industry=butcher shops, meat processing (e.g.,

harim chicken).

140 -
Il Case

1204 ~* Per 100,000 population

100

80

Case

60

cases), Chungnam (88 cases), Gyeonggi (74 cases), Jeonnam
(73 cases), and Gyeongnam (48 cases). Per 100,000 people,
the top 5 regions with the highest average annual incidence
were Chungbuk (1.17), Chungnam (0.59), Jeonnam (0.57),
Jeonbuk (0.32), and Gwangju (0.23) in the descending order.
The incidence per 100,000 people was 0.1-1.2 cases, which
was lower than the global incidence of two cases (Figure 4)
[5]. The number of animals (sheep, goats, and cows) per re-
gion showed that the regions with high incidence (Chungbuk,
Chungnam, Jeonnam, and Jeonbuk) accounted for 42% of the

total (Figure 5).

5. Incidence of Livestock and Human Infection

Cases

The incidence showed an increasing pattern from February
to June and decreased again from November to December af-
ter peaking in June. It slightly decreased for 3 months until
September and slightly increased in October. Mostly, a bimod-
al curve was observed with peaks during spring-early summer
and fall seasons, with the peak during spring-early summer

higher than that of the fall, and showing a decreasing trend in

Administrative region

Figure 4. Q fever cases by administrative district (per 100,000 population)
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Figure 5. Number of case by administrative district (A). Number of livestock by administrative district (B) (2015-2021)
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Figure 6. Cases of Q fever in humans and the number of farms with infected livestock by month (2015-2021)

summer and winter. The annual number of infected animal
cases in the livestock farm, confirmed by the KAHIS, demon-
strated the highest incidence between April and May, similar to
the trend observed in the human infection case (Figure 6). The
Pearson correlations of the regional number of animals and
the location of domestic Q fever patient occurrences showed a
coefficient of 0.484, indicating a positive correlation (p<0.05)

(Table 1).
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Conclusion

The total number of domestic Q fever patients analyzed in
this study was 642 between 2015 and 2021. The incidence
was under 10 cases annually until 2015, increased to 160 cas-
es from 2018 to 2019, and decreased again to 50 to 60 cases
from 2020 to 2021 after peaking at 163 cases in 2018. After
2020, the diagnostic criteria for reporting excluded those with

pathogen carriers, i.e. ‘those with a confirmed infection by
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Table 1. Correlation between the number of patients,
livestock, and farms with infected livestock (2015-2021)
Number Infectious

Variable of livestock  Case
livestock  farms

Number of livestock

0.976**  0.484*
Significant (two-sided) 0.000 0.049
Number 17 17 17

Infectious livestock farms

Pearson correlation 1

0.976** 1 0.462

Pearson correlation

Significant (two-sided) ~ 0.000 0.062

Number 17 17 17
Case

Pearson correlation 0.484* 0.462 1

Significant (two-sided) ~ 0.049  0.062

Number 17 17 17
*p<0.05, **p<0.01.

pathogen according to diagnostic criteria but with no clinical
symptoms, because the pathogen can be detected for months
and even years after infection’. This amendment of diagnostic
criteria might account for the reduction in the number of pa-
tients 2020 [6].

The cases classified as Q fever patients are those who met
the reporting and diagnostic laboratory criteria. The diagnos-
tic criteria for reporting include ‘confirmed patients’ with an
established infection by the pathogen according to the diag-
nostic criteria, exhibiting clinical symptoms corresponding to
Q fever, or ‘suspected patients” with a suspected infection as
per the diagnostic criteria for suspected acute Q fever based
on the presence of clinical symptoms and epidemiological rel-
evance [7]. Laboratory diagnosis is classified according to the
antibody titer for the specific antigen or the pathogen or gene
when isolated [8]. Due to the challenges associated with bacte-
rial isolation, an indirect immunofluorescent antibody assay

is used instead of a culture test [9]. Criteria for diagnosis may

www.phwr.org Vol 16, No 34, 2023

vary depending on the size of the pandemic in each country
[10,11]. In the Republic of Korea, acute Q fever is defined as
the cases in which convalescent immunoglobulin G (IgG) anti-
body titer against the Phase II antigen is four times higher than
that in the acute phase, and chronic Q fever is diagnosed when
the IgG antibody titer of Phase I to the specific antigen is 1:800
or more and the IgG antibody of the same Phase II is higher. In
addition, suspected chronic Q fever is diagnosed when Phase
I IgG antibody titer is equal to or less than 1:128-1:800, and
suspected acute Q fever when Phase II IgG antibody is at least
1:128 [4]. According to this diagnostic criteria, the propor-
tion of acute and chronic Q fever patients identified during the
study period was 46.4% and 5.6%, respectively. Study results
have reported that chronic Q fever occur in approximately 5%
of acute Q fever patients [12]. This progression is likely when
acute Q fever persists for more than 6 months. Approximately
25% of cases may result in death due to complications such as
endocarditis and there is a high possibility of morbidity in in-
dividuals with underlying conditions such as vascular/valvu-
lar diseases or those who are immunosuppressed [4,13]. To
prevent progression to chronic Q fever, primary and second-
ary antibody tests required for diagnosis must be conducted.
However, secondary Q fever test was performed only in 47 6%,
and the rate of follow-up for more than 6 months in acute Q
fever patients was only 24.3% [14].

Domestically, the incidence of Q fever was high during
spring-early summer showing a similar trend to that in farms
with infected animals. This was attributed to livestock birth
occurring in March and May as the artificial insemination of
livestock was adjusted to ensure birthing during the warmer
months [15]. Consequently, animal infection were most prev-

alent in April and May, while incidence of human infection

1215


http://www.phwr.org

I Public Health Weekly Repo: ’\

peaked during May-July, 2-3 weeks after the average incuba-
tion period in humans. Overseas cases also confirmed that the
highest number of human infection cases occurred during the
months of April to June, corresponding to the goat farrowing
months, or periods when abortions due to infection occurred,
exhibiting seasonal trends [10].

Among the 73 cases where a relation to occupation was
confirmed, the high-risk groups (livestock workers, animal
quarantine workers) accounted for 44% of cases. The Q fever
antibody in the high-risk group increased annually from 3%
in 2013, to 5.6% in 2014, and 7.9% in 2019 [17]. In some
countries, Q fever vaccination is provided for high-risk groups
and only one Q-Vax vaccine (Phase I, Whole-cell, inactivated
with formalin; Seqirus Pty Ltd.) is commercially available. In
the case of Australia, vaccination is provided for butchers, farm
workers, and veterinarians [2,7] while, in the Netherlands, vac-
cination is provided for patients with heart valve abnormality,
aortic aneurysm/artificial blood vessel, congenital heart mal-
formation, and endocarditis, who are at high-risk of chronic Q
fever [8]. Q fever occurs worldwide except for New Zealand,
however, the vaccine is not used in countries other than
Australia due to the hypersensitivity after vaccination [18]. In
addition to the high-risk group, a higher incidence (26%) was
found among outdoor agriculture workers, which suggested
that respiratory system infection via inhaled aerosols carrying
the pathogens was possible when working outdoors even with-
out direct contact with infected animals, considering that the
pathogen can travel up to 18 km through air.

Per 100,000 people, the top 5 regions with the highest av-
erage annual incidence were Chungbuk (1.2), Chungnam (0.6),
Jeonnam (0.6), and Jeonbuk (0.3) in the descending order. In

livestock, Q fever is not a disease subject to regular surveillance.
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Q fever occurrence in livestock are reported after disease as-
sessment when miscarriage or stillbirth occurs, which may re-
sult in underestimation of the actual numbers. Due to this limi-
tation, the number of animals in each region was identified and
compared with the number of Q fever patients in the same re-
gion. The regions with the highest number of Q fever patients
(Chungbuk, Chungnam, Jeonbuk, and Jeonnam) accounted
for 42% of the total population of animals (sheep, goats, and
cows), The Pearson correlation results between the domestic
Q fever patients in each region and the number of animals in
those regions showed a positive correlation coefficient of 0.48.

Based on the above results, it appears necessary to inform
the high-risk groups and outdoor agricultural workers in the
regions with a higher number of livestock during May-July,
when a significant number of livestock births occur, in order to
effectively communicate the preventive measures for Q fever.

The most effective treatment for Q fever is the administra-
tion of antibiotics (doxycycline) within three days of symp-
tom onset to reduce disease duration and risk of complications
[2,19]. However, there are difficulties in early diagnosis and
timely antibiotics administration of acute Q fever due to non-
specific symptoms such as fever, headache, and chills and a
mean incubation period of 2-3 weeks. Accordingly, a follow-
up observation guide seems necessary to prevent progression
to chronic Q fever.

In addition, there has been a limitation in the early detec-
tion of patients through additional surveys of livestock farm
contacts as the epidemiological surveys for humans and live-
stock were historically conducted separately. However, the
KDCA and Animal and Plant Quarantine Agency has recently
established a One Health approach, allowing joint epidemio-

logical surveys for zoonotic diseases in livestock farm cases

www.phwr.org Vol 16, No 34, 2023


http://www.phwr.org

I Public Health Weekly Re.:uu’\

suspected to be related to infected animals that are confirmed
to have epidemiological relevance. Through the cooperative in-
formation-sharing between agencies, this approach will be help
in understanding the characteristics of domestic Q fever cases
by accurately identifying the size of domestic livestock farms,
slaughter periods, breeding types, etc. This in turn is expected
to allow preemptive response to minimize patient occurrence
by predicting the size of Q fever pandemic in the exposed pop-
ulation through trend analysis of the region and timing of Q

fever occurrence in livestock in farms.
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Trends in the Prevalence Gap of High-risk Drinking between
Cities or Provinces, during 2013-2022

In 2022, the age-standardized prevalence of high-risk drinking among individuals aged =19 years was the lowest in
Sejong-si (6.1%) and the highest in Gangwon-do (16.1%). The gap in the high-risk drinking prevalence between the highest

and lowest rate increased from 6.8%p in 2021 to 10.0%p in 2022 (Figure 1).
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Figure 1. Trends of the high-risk drinking rate between cities or provinces, 2013-2022
*High-risk drinking: the percentage of individuals who responded that they drank >7 glasses (or approximately five cans of beer) in one

drinking session in the case of men and five glasses (or approximately three cans of beer) in the case of women, more than twice a week among

individuals who drank alcohol in the previous year (365 days).
Prevalence rates in Figure 1 were age-standardized using the 2005 projected population.

Source: Korea Community Health at a Glance 2022: Korea Community Health Survey (KCHS), https://chs.kdca.go.kr/

Reported by: Division of Chronic Disease Control, Bureau of Chronic Disease Prevention and Control, Korea Disease Control and
Prevention Agency
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