
Biosafety and Health 6 (2024) 337–340 
Contents lists available at ScienceDirect 

Biosafety and Health 

journal  homepage:  www.elsevier .com/locate /bsheal  
Case Report 
Q fever diagnosed using metagenomic next-generation sequencing in 
Guangdong Province, China 
⇑ Corresponding authors: Jiangxi Provincial Center for Disease Control and Preven-
tion, No. 555 East Beijing Road, Qingshanhu District, Nanchang 330029, Jiangxi 
Province, China (J. Zong); Institute of Infections Disease Control and Prevention, 
Guangdong Provincial Center for Disease Control and Prevention, No.160 Qunxian 
Road, Panyu District, Guangzhou 511430, Guangdong Province, China (M. Kang). 

E-mail addresses: zong0057079@126.com (J. Zong), kangmin@yeah.net (M. Kang). 
1 These authors contributed equally to this work. 

https://doi.org/10.1016/j.bsheal.2024.11.003 
2590-0536/© 2024 Chinese Medical Association Publishing House. Published by Elsevier B.V. 
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). 
Ting Hu a,1 , Yuan Cheng b,1 , Jia Wan c , Yandong Liu d , Yali Zhuang a , Mengxi Zhou e , Xin Zhang f , Xiaohua Tan a , 
Aiping Deng a , Meng Zhang a , Peng Wang g , Xiaoying Li g , Jun Zong g,h,⇑, Lihong Cheng b , Min Kang a,⇑ 

a Institute of Infectious Disease Control and Prevention, Guangdong Provincial Center for Disease Control and Prevention, Guangzhou 511430, China 
b Wuyuan Center for Disease Control and Prevention, Shangrao 333200, China 
c Institute of Infectious Disease Control and Prevention, Shenzhen Center for Disease Control and Prevention, Shenzhen 518000, China 
d Huizhou Center for Disease Control and Prevention, Huizhou 516000, China 
e Guangdong Field Epidemiology Training Program, Nanhai Center for Disease Control and Prevention, Foshan 528200, China 
f Institute of Pathogenic Microbiology, Guangdong Provincial Center for Disease Control and Prevention, Guangzhou 511430, China 
g Jiangxi Provincial Center for Disease Control and Prevention, Nanchang 330029, China 
h Key Laboratory of Epidemic Prevention and Control in Jiangxi Province, Nanchang 330029, China 

A R T I C L E  I  N F O  A  B S  T  R A  C T  
Article history:
Received 18 July 2024
Revised 12 November 2024
Accepted 13 November 2024
Available online 16 November 2024

Keywords: 
Q fever 
Coxiella burnetii (C. burnetii) 
Zoonotic disease 
Q fever is a zoonotic disease caused by infection with Coxiella burnetii (C. burnetii). Due to its atypical symptoms 
and the absence of specific detection methods, Q fever is underdiagnosed commonly. Herein, we report a case 
of Q fever confirmed by metagenomic next‐generation sequencing (mNGS) in March 2024 in Guangdong 
Province, China. The patient initially experienced fever and was admitted to hospital six days later. Despite 
a series of laboratory tests conducted at the hospital, the pathogen remained undetermined. Ten days after 
admission, mNGS revealed that the patient was infected with C. burnetii. The patient subsequently underwent 
treatment with doxycycline and recovered well. Epidemiological investigation revealed that the patient had 
been exposed to sheep infected with C. burnetii without any protective measures in Jiangxi Province, China. 
Based on the comprehensive results of mNGS, exposure history, clinical manifestations and treatment response, 
the patient was confirmed as a Q fever case. As a neglected and underestimated illness, Q fever necessitates an 
elevation in awareness among medical staff and the public. The public should be encouraged to take personal 
protective measures when exposed to livestock. Further research is needed to explore the rational application 
of mNGS in the diagnosis of uncommon and unknown diseases. 
© 2024 Chinese Medical Association Publishing House. Published by Elsevier B.V. This is an open access article 

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/). 
1. Introduction 

Q fever is a zoonotic disease caused by infection with Coxiella 
burnetii (C. burnetii), which occurs worldwide. The largest outbreak 
occurred in the Netherlands between 2007 and 2010, where over 
4,000 cases were reported [1]. China reported the first confirmed case 
of Q fever in 1950 and experienced several outbreaks during the 1960s 
in Inner Mongolia Autonomous Region, Sichuan Province, Yunnan 
Province, and Xizang Autonomous Region, affecting the public health 
and social economy in a certain [2]. For instance, Xizang Autonomous 
Region experienced an outbreak of Q fever in 1968, with a total of 46 
cases recorded and one fatality resulting. A systematic review revealed 
that the overall prevalence of anti‐Coxiella antibodies in people was 
10 % through serological surveys in China [3]. Q fever is predomi-
nantly sporadic and maintained at a low level in Guangdong Province, 
China, with seroprevalence of 3.9 % [4]. Another study found that 
5.8 % of patients with fever of unknown causes were diagnosed with 
Q fever using metagenomic next‐generation sequencing (mNGS) 
between 2018 and 2019 in Zhuhai City, Guangdong Province [5]. 
Epidemiological and serological investigations have reported that 
most C. burnetii infections are associated with exposure to livestock 
and / or their products [2,6].

The symptoms of Q fever are atypical and resemble those of other 
respiratory infections, which can lead to misdiagnosis. Currently, 
Q fever has not been listed as a notifiable infectious disease in China. 
Therefore, infection with C. burnetii is usually not promptly considered
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in clinical evaluations. With the development of mNGS technology, 
more rare cases have been identified in recent years [7,8]. 

In March 2024, Guangdong Province reported a case of Q fever 
confirmed by mNGS. The patient was admitted to local hospital, all 
samples and clinical information were collected as part of routine 
clinical operations to make a clear diagnosis without any additional 
samples. This article does not include information that could 
potentially identify the patient described. 
2. Case report 

A  60‐year‐old male with a history of hypertension and fatty liver 
disease was diagnosed with Q fever on March 1, 2024, in Guangdong 
Province, China. The diagnosis was confirmed using mNGS after the 
patient had experienced repeated episodes of fever lasting for two 
weeks. The patient initially presented with a fever (reaching a temper-
ature of 39 ℃) on February 16, 2024, and was diagnosed with 
“influenza‐like illness” by a community clinic. On February 20, he 
sought further medical attention at a higher‐level local hospital, and 
was admitted to the hospital with a diagnosis of acute enteritis on 
February 21 (Fig. 1). 

During his hospitalization, the patient endured recurrent episodes 
of fever and chills, without coughing or expectoration. Examination 
revealed significant inflammation and hepatic damage, evidenced by 
abnormally heightened levels of C‐reactive protein (CRP), aspartate 
aminotransferase (AST), and alanine aminotransferase (AST) (Fig. 2). 
He also developed a pulmonary infection, which was confirmed by a 
computed tomography scan on February 22. 

During the initial 9 days of hospitalization, a series of tests were 
performed, including blood smear, Weil‐Felix test, and cultures of both 
stool and blood. All these tests were negative for multiple pathogens, 
such as typhoid, paratyphoid, typhus, and Vibrio cholerae. Treatments 
with anti‐inflammatory medications, either suprozon or meropenem, 
showed unsatisfactory outcomes. Since all suspected diagnoses based 
on clinical manifestations were ruled out, the hospital drew a blood 
sample from the patient on February 29 and dispatched it to a third‐ 
party medical laboratory for mNGS testing. Subsequently, on March 
1, which was the tenth day of his admission, mNGS identified two 
sequence reads of C. burnetii. The C. burnetii genome contains 
2,032,807 base pairs, and the total sequence length measured was 
100 (bp), corresponding to a coverage rate of 0.0049 % (see 
Fig. S1). Nevertheless, the polymerase chain reaction (PCR) test for 
nucleic acids was negative in the aforementioned blood sample. Fol-
lowing the mNGS findings, the patient underwent treatment with 
doxycycline and recovered well, with cessation of fever after 2 days. 
Subsequently, the patient was discharged on March 6. Approximately 
three weeks post‐discharge, a telephone follow‐up was conducted, dur-
ing which the patient reported being in good physical condition. 

The patient resides in an urban area of Guangdong Province, China, 
and did not raise animals or birds. Between January 14 and February 
15, 2024, he visited his older brother who lives in a rural area of 
Jiangxi Province, China. During that period, he assisted his older 
brother in slaughtering sheep on February 1, 2, 5, and 6, four occa-
sions totally. According to the patient’s account, the sheep were raised 
by his brother and there were no sick or deceased animals among 
them. Each slaughter involved two or three sheep and lasted for sev-
eral hours. The patient's primary responsibilities during the process 
included catching the animals, shearing off their wool, and collecting 
innards using basins. Notably, he did not take any protective measures 
throughout the entire slaughter procedure. 

The local Center for Disease Control and Prevention (CDC) 
promptly initiated an investigation. They collected two samples of 
sheep feces and two environmental samples of the ground from the 
sheepfold owned by the patient’s older brother. The PCR results 
revealed that one sample of sheep feces and both environmental sam-
ples of the sheepfold ground tested positive for C. burnetii nucleic acid. 
Furthermore, the CDC identified three co‐exposed individuals, but 
none of them reported experiencing any symptoms. In addition, ticks 
monitoring by the flagging method and rat density monitoring by trap-
ping method were also carried out in the patient's community and sur-
rounding parks. However, no ticks or rats were detected during these 
monitoring efforts. 
3. Discussion 

In this study, we identified a case of Q fever using mNGS in an indi-
vidual who had been exposed to sheep approximately half a month 
before onset of illness. Positive nucleic acid tests in sample of sheep 
feces and environmental samples revealed that the exposed sheep were 
infected with C. burnetii, the pathogen responsible for causing Q fever. 

This patient had participated in the slaughter of sheep four times, 
each session lasting for several hours, without wearing a mask or tak-
ing any other protective measures. The timeframe between the initial 
exposure and the onset of illness, as well as the final exposure and 
onset, ranged from 10 to 15 days, aligning with the typical incuba-
tion period for C. burnetii infection, which spans 7 to 40 days (with 
an average of 2 to 3 weeks) [9]. Additionally, surveillance conducted 
in the patient's urban community failed to detect any ticks or rats, 
which ruled out the possibility of infection in this area. The patient 
developed fever, pneumonia, and liver damage, consistent with the 
symptoms of Q fever [9]. And he recovered well after treatment with 
doxycycline, which is recognized as the most effective therapy for 
this disease [9,10]. Based on mNGS testing result, epidemiological 
and clinical investigations, we concluded that the patient was a Q 
fever case caused by infection with C. burnetii through exposure to 
infected sheep. 

The most common route of acquiring an infection with C. burnetii is 
through the inhalation of bacteria produced by infected animals or 
their products, particularly sheep, goats, and cattle [10]. Prolonged 
or frequent contact with infected livestock, their placentas or wool 
can also lead to infection [11]. Moreover, ingesting unpasteurised milk 
presents another avenue for infection [12]. C. burnetii can be found in 
the urine, feces, vaginal mucus, parturient materials, and dairy prod-
ucts of infected animals [13]. We inferred that this patient was most 
likely infected through the inhalation of C. burnetii aerosols or contam-
inated dust originating from the excreta, viscera, placenta of infected 
sheep, or possibly through direct contact with infected sheep during 
the slaughtering process. 

In China, cattle and sheep are the primary hosts of C. burnetii. Pre-
vious outbreaks have been associated with exposure to livestock and / 
or their products [2], the situation in our study was the same. There-
fore, health authorities ought to enhance public awareness regarding 
Q fever, along with its preventive and control measures. They should 
remind individuals to adopt personal protective measures while engag-
ing in breeding, slaughtering, and/or processing livestock products. 
Specifically, wearing masks and gloves is highly recommended. 
Furthermore, the government should strengthen the supervision over 
privately raised animals. In our study, the sheep raised privately by 
the patient’s brother had never undergone testing for C. burnetii. 

Q fever is a neglected infectious disease, despite being designated 
as a nationally notifiable condition in various countries, including 
the United States, 27 European Union / European Economic Area 
Countries and Australia [14]. Seroprevalence data for Q fever indicates 
higher actual exposure to C. burnetti, suggesting that Q fever is an 
important public health concern [15]. In China, Q fever has not been 
listed as a notifiable infectious disease, and it’s under‐reported and 
under‐diagnosed [3]. The clinical manifestations of Q fever are atypi-
cal and present with influenza‐like illness and pneumonia [9], which 
leads to a high misdiagnosis rate. Once it progresses to chronic Q fever, 
the patient may be at a higher risk for complications and mortality
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Fig. 1. The timeline of epidemiological and clinical investigation of the Q fever patient in Guangdong Province, China. Abbreviation: mNGS, metagenomic next-
generation sequencing. 

Fig. 2. The patient’s temperature and laboratory test results during hospitalization. Abbreviations: CRP, C-reactive protein, normal range of 0–10 mol/L; AST, 
aspartate aminotransferase, normal range of 9–50 U/L; AST, alanine aminotransferase, normal range of 15–40 U/L. 
[16], making early diagnosis crucial for timely and appropriate treat-
ment. In our study, the clinicians did not suspect the patient's potential 
infection with C. burnetii until mNGS identification, indicating that Q 
fever is neglected in clinical practice. In the future, medical staff 
should enhance their awareness of Q fever. For patients with a sus-
pected history of animal exposure, clinicians should consider the pos-
sibility of zoonotic diseases and carry out the necessary tests 
accordingly. 

Prompt etiological diagnosis facilitates timely optimization of 
antimicrobial treatment, reducing the risk for complications, and pro-
moting recovery. Generally, mNGS is unbiased with non‐targeted iden-
tification and broad coverage, and is a potential tool for diagnosing 
unknown or uncommon diseases [17]. However, the implementation 
of mNGS faces several challenges, such as sequencing error rate, 
clinical data interpretation, and diagnostic heterogeneity among 
different laboratories [18]. Additionally, the high costs also limit its 
widespread application. Further research is needed to evaluate the 
sensitivity and reliability of mNGS, establish unified mNGS diagnostic 
standards or guidelines for its use, and assist early diagnosis of 
unknown and uncommon diseases. Moreover, the interpretation of 
mNGS results must be comprehensively integrated with clinical and 
epidemiological information. 

The present study had some limitations. First, the nucleic acid PCR 
test for C. burnetii in the patient returned negative results, potentially 
due to prior anti‐infective treatment or the natural disease progression, 
considering the approximately two‐week interval between the onset of 
symptoms and blood sampling [10]. In addition, biosamples from the 
sheep raised by patient's brother were not collected as all the sheep 
had been killed. As such, the C. burnetii gene sequences between the 
patient and sheep could not be compared. Second, since Q fever is
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an uncommon and neglected disease, neither the hospital nor the CDC 
had stockpiled detection reagents for anti‐C. burnetii antibodies. Conse-
quently, the mNGS results were not verified by serological testing. As a 
traditional diagnosis method, we suggest that at least larger hospitals 
and CDC laboratories should stock serological tests for C. burnetii. 

In summary, based on the comprehensive results of mNGS, expo-
sure history, clinical manifestations and treatment response, the 
patient described in this article was confirmed as a Q fever case caused 
by C. burnetii infection. Our study underscores the importance of rais-
ing awareness among medical staff and the public about Q fever to 
facilitate early diagnosis. We advocate for the rational use of tradi-
tional serological laboratory methods to confirm Q fever. With the 
development of mNGS technology, mNGS may be used as an auxiliary 
tool for identifying unknown and uncommon diseases in the future. 
Ethics statement 

The source of biological samples conforms to relevant regulations 
and ethical principles. The related content and purpose of the research 
are within the scope of standardized informed consent. After being 
reviewed by Medical Research Ethics Review Committee of Guang-
dong Provincial Center for Disease Control and Prevention, this study 
was determined to be exempt from ethical review. 
Acknowledgements 

This work was supported by The Key‐Area Research and Develop-
ment Program of Guangdong Province (2022B1111020006) and The 
Medical Scientific Research Foundation of Guangdong Province, 
China, 2024 (A2024600). We thank all the participants in the study. 
Conflict of interest statement 

flThe authors declare that there are no con icts of interest. 
Author contributions 

Ting Hu: Writing – original draft, Methodology, Investigation. 
Yuan Cheng: Investigation. Jia Wan: Investigation. Yandong Liu: 
Investigation. Yali Zhuang: Writing – review & editing. Mengxi Zhou: 
Investigation. Xin Zhang: Methodology. Xiaohua Tan: Methodology. 
Aiping Deng: Methodology. Meng Zhang: Methodology. Peng Wang: 
Investigation. Xiaoying Li: Investigation. Jun Zong: Methodology, 
Investigation. Lihong Cheng: Methodology. Min Kang: Writing – 

review & editing, Funding acquisition. 
Supplementary data 

Supplementary data to this article can be found online at 
https://doi.org/10.1016/j.bsheal.2024.11.003. 

References 

[1] C.E. Delsing, B.J. Kullberg, C.P. Bleeker-Rovers, Q fever in the Netherlands from 
2007 to 2010, Neth. J. Med. 68 (2010) 382–387. 

[2] S. Yu, Progress in the study of Q fever in China [in Chinese], Chin. J. Epidemmiol. 
21 (2000) 456–459. 

[3] H.S. El-Mahallawy, G. Lu, P. Kelly, D. Xu, Y. Li, W. Fan, C. Wang, Q fever in China: 
a systematic review, 1989-2013, Epidemiol. Infect. 143 (2015) 673–681, https:// 
doi.org/10.1017/S0950268814002593. 

[4] J.F. He, W. Li, X.M. Dong, H.M. Luo, D.G. Bi, B.G. Chang, The infection of Q fever 
infection in Guangdong Province [in Chinese], Chin. J. Zoonoses 17 (2001) 97–98. 

[5] M. Huang, J. Ma, J. Jiao, C. Li, L. Chen, Z. Zhu, F. Ruan, L. Xing, X. Zheng, et al., 
The epidemic of Q fever in 2018 to 2019 in Zhuhai City of China determined by 
metagenomic next-generation sequencing, PLoS Negl. Trop. Dis. 15 (2021) 
e0009520, https://doi.org/10.1371/journal.pntd.0009520. 

[6] C. Eldin, C. Mélenotte, O. Mediannikov, E. Ghigo, M. Million, S. Edouard, J.L. 
Mege, M. Maurin, D. Raoult, From Q fever to coxiella burnetii infection: a paradigm 
change, Clin. Microbiol. Rev. 30 (2017) 115–190, https://doi.org/10.1128/ 
CMR.00045-16. 

[7] Y. Yang, Q. Shi, Q. Jin, Z. Yang, W. Li, J. Han, J. Mao, B. Zheng, Case report: 
metagenomic next-generation sequencing clinches the diagnosis of acute Q fever 
and verified by indirect immunofluorescence assay, Front. Med. (lausanne) 9 
(2022) 846526, https://doi.org/10.3389/fmed.2022.846526. 

[8] D. Wang, L. Zhang, Z. Cai, Y. Liu, Diagnosis of acute Q fever in a patient by using 
metagenomic next-generation sequencing: a case report, Infect. Drug Resist. 16 
(2023) 1923–1930, https://doi.org/10.2147/IDR.S405697. 

[9] A. Gikas, S. Kokkini, C. Tsioutis, Q fever: clinical manifestations and treatment, 
Expert Rev. Anti Infect. Ther. 8 (2010) 529–539, https://doi.org/10.1586/ 
eri.10.29. 

[10] A. Anderson, H. Bijlmer, P.E. Fournier, S. Graves, J. Hartzell, G.J. Kersh, G. 
Limonard, T.J. Marrie, R.F. Massung, et al., Diagnosis and management of Q fever-
United States, 2013: recommendations from CDC and the Q Fever Working Group, 
MMWR Recomm. Rep. 62 (2013) 1–30. 

[11] J.H. Connolly, P.V. Coyle, A.A. Adgey, H.J. O'Neill, D.M. Simpson, Clinical Q fever 
in Northern Ireland 1962-1989, Ulster Med. J. 59 (1990) 137–144. 

[12] P. Gale, L. Kelly, R. Mearns, J. Duggan, E.L. Snary, Q fever through consumption of 
unpasteurised milk and milk products – a risk profile and exposure assessment, J. 
Appl. Microbiol. 118 (2015) 1083–1095, https://doi.org/10.1111/jam.12778. 

[13] E. Angelakis, D. Raoult, Q Fever, Vet. Microbiol. 140 (2010) 297–309, https://doi. 
org/10.1016/j.vetmic.2009.07.016. 

[14] H.K. Miller, R.A. Priestley, G.J. Kersh, Q Fever: a troubling disease and a 
challenging diagnosis, Clin. Microbiol. Newsl. 43 (2021) 109–118, https://doi. 
org/10.1016/j.clinmicnews.2021.06.003. 

[15] H.F. Gidding, C.Q. Peng, S. Graves, P.D. Massey, C. Nguyen, J. Stenos, H.E. Quinn, 
P.B. McIntyre, D.N. Durrheim, N. Wood, Q fever seroprevalence in Australia 
suggests one in twenty people have been exposed, Epidemiol. Infect. 148 (2020) 
e18, https://doi.org/10.1017/S0950268820000084. 

[16] S.E. van Roeden, P.C. Wever, L.M. Kampschreur, P. Gruteke, W. van der Hoek, A.I. 
M. Hoepelman, C.P. Bleeker-Rovers, J.J. Oosterheert, Chronic Q fever-related 
complications and mortality: data from a nationwide cohort, Clin. Microbiol. 
Infect. 25 (2019) 1390–1398, https://doi.org/10.1016/j.cmi.2018.11.023. 

[17] C.A. Dulanto, J.P. Dekker, From the pipeline to the bedside: advances and 
challenges in clinical metagenomics, J. Infect. Dis. 221 (2020) S331–S340, https:// 
doi.org/10.1093/infdis/jiz151. 

[18] Y. Yin, C. Butler, Q. Zhang, Challenges in the application of NGS in the clinical 
laboratory, Hum. Immunol. 82 (2021) 812–819, https://doi.org/10.1016/j. 
humimm.2021.03.011.

https://doi.org/10.1016/j.bsheal.2024.11.003
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0005
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0005
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0005
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0010
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0010
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0010
https://doi.org/10.1017/S0950268814002593
https://doi.org/10.1017/S0950268814002593
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0020
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0020
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0020
https://doi.org/10.1371/journal.pntd.0009520
https://doi.org/10.1128/CMR.00045-16
https://doi.org/10.1128/CMR.00045-16
https://doi.org/10.3389/fmed.2022.846526
https://doi.org/10.2147/IDR.S405697
https://doi.org/10.1586/eri.10.29
https://doi.org/10.1586/eri.10.29
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0050
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0050
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0050
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0050
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0050
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0055
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0055
http://refhub.elsevier.com/S2590-0536(24)00134-4/h0055
https://doi.org/10.1111/jam.12778
https://doi.org/10.1016/j.vetmic.2009.07.016
https://doi.org/10.1016/j.vetmic.2009.07.016
https://doi.org/10.1016/j.clinmicnews.2021.06.003
https://doi.org/10.1016/j.clinmicnews.2021.06.003
https://doi.org/10.1017/S0950268820000084
https://doi.org/10.1016/j.cmi.2018.11.023
https://doi.org/10.1093/infdis/jiz151
https://doi.org/10.1093/infdis/jiz151
https://doi.org/10.1016/j.humimm.2021.03.011
https://doi.org/10.1016/j.humimm.2021.03.011

	Qfeverdiagnosedusingmetagenomicnext-generationsequencinginGuangdongProvince,China



