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Dear Editor,

The most common symptoms of coronavirus disease 2019 (CO-

VID-19) are respiratory symptoms that are not easily distinguish-

able from those of other acute respiratory infections [1]. As bac-

terial/fungal co-infections are reported in 8% of COVID-19 pa-

tients, diagnosing them is critical for appropriate treatment [2]. 

Pathogens that cause co-infection with severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) include influenza A/B vi-

ruses, Mycoplasma pneumoniae, Acinetobacter baumannii, 
Candida albicans, and Legionella pneumophila [2]. Q fever is 

asymptomatic in approximately 60% cases, but a flu-like illness 

with high fever, myalgia, headache, and cough, which lasts for 

one to three weeks, may occur in acute infection and then re-

solve spontaneously [3]. We report the case of a 37-year-old 

man who was diagnosed as having Coxiella burnetii and SARS-

CoV-2 co-infection. To the best of our knowledge, this is the first 

such report in Korea. The study was approved by the Institu-

tional Review Board of the Chungbuk National University Hospi-

tal, Cheong ju, Korea (IRB number: 2020-03-025).

A 37-year-old man presented to the Chungbuk National Uni-

versity Hospital in May 2020 with fever, cough, and sputum de-

velopment, which had started three days before hospital pre-

sentation. The patient was a farmer, with no epidemiologic link 

to COVID-19-confirmed cases. Physical examination revealed a 

temperature of 38.8°C, blood pressure of 126/64 mm Hg, pulse 

rate of 95/minute, and respiratory rate of 18/minute. A complete 

blood count revealed a hemoglobin level of 151 g/L, white blood 

cell count of 2.32×109 cells/L (absolute neutrophil count 1.37× 

109 cells/L, absolute lymphocyte count 0.64×109 cells/L), and 

platelet count of 116×109/L. Other blood tests revealed elevated 

levels of C-reactive protein (50.5 mg/L) and lactate dehydroge-

nase (12.07 µkat/L) and slightly elevated levels of D-dimer (12.05 

nmol/L), AST (1.12 µkat/L), and ALT (0.83 µkat/L). The patient’s 

prothrombin time and activated partial-thromboplastin time tests 

were within the reference ranges (Table 1). Chest X-ray showed 

no active lung lesion. A real-time reverse transcription (real-time 

RT-PCR) (Allplex 2019-nCoV Assay, Seegen, Seoul, Korea) test 

for SARS CoV 2 was performed on admission day. The result 

was negative in a naso/oropharyngeal swab and positive in spu-

tum. Multiplex RT-PCR results for M. pneumoniae, Chlamydia 
pneumoniae, L. pneumophila, Bordetella pertussis, Streptococ-
cus pneumoniae, Haemophilus influenzae (Allplex Pneumo-

Bacter Assay, Seegen) and influenza A/B virus (Sofia fluores-

cence immunoassay, Quidel, San Diego, CA, USA) were all neg-

ative. Considering the patient’s occupation, serological tests for 

C. burnetii, Leptospira interrogans, and Orientia tsutsugamushi 
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were performed on admission day and were all negative.

The next day, SARS-CoV-2 RT-PCR test results were negative. 

To rule out a false-positive result in the first RT-PCR test, we re-

extracted and re-tested the original samples. After re-extraction, 

the sputum tested negative. In addition, serological antibody 

tests for SARS-CoV-2 infection were performed to rule out a 

false-positive RT-PCR result. A sandwich ELISA targeting the 

SARS-CoV-2 receptor binding domain (RBD) of the spike pro-

tein (SP) was conducted the next day. Briefly, the SARS-CoV-2 

RBD antigen was attached to a 96-well plate and diluted serum 

was applied. After washing to remove unbound substance, the 

detection antibody (horseradish peroxidase-conjugated anti-hu-

man IgG or IgM) was added. After washing away excess detec-

tion antibody, the optical density at 450 nm in each well was 

measured using a microplate reader. The anti-RBD IgG anti-

body test was positive on the day after admission (Fig. 1). Based 

on the positive SARS-CoV-2 RT-PCR result in sputum and posi-

tive sandwich ELISA result, the patient was diagnosed as having 

SARS-CoV-2 infection. Follow-up serological tests showed pa-

tient seroconversion indicating C. burnetii infection. Therefore, 

co-infection with C. burnetii and SARS-CoV-2 was confirmed in 

the follow-up period.

Although the severity of COVID-19 varies from mild to life-

threatening, bacterial or fungal co-infection in COVID-19 pa-

tients increases the risk of mortality [4]. Therefore, clinicians 

should consider the variable clinical severity of COVID-19 and 

the possibility of co-infection, which may cause the same symp-

toms as COVID-19 but can aggravate the patient’s condition and 

require additional laboratory testing for diagnosis.

Real-Time RT-PCR is a standard method for diagnosing 

SARS-CoV-2 infection, as it gives minimal false-positive results 

[5]. Considering that negative conversion of real-time RT-PCR 

test results takes more than two weeks for SARS-CoV-2 infection 

[6], the patient might have had SARS-CoV-2 infection in the 

past. On days 15 to 29 of COVID-19, the sensitivity of real-time 

RT-PCR is 70.7%, whereas that of ELISA is 100% [7]. In sero-

logical tests for SARS-CoV-2, various target proteins, such as 

RBD, nucleocapsid protein, and SP, can be used, and, when 

these tests are used in combination with molecular tests, the 

sensitivity and specificity of COVID-19 diagnosis are increased 

[7]. In our case, a false-positive real-time RT-PCR result could 

not be ruled out, but SARS-CoV-2 infection was assumed, con-

sidering the results of additional serological tests. We believe 

that the negative conversion of the real-time RT-PCR result was 

due to a low viral load or virus remnant. Anti-SARS-CoV-2 IgM is 

less sensitive than IgG [8], and a negative IgM result on days 3 

and 4 is considered false. It is necessary to further evaluate the 

diagnostic performance of serological tests for COVID-19.

In Q fever, serological tests have been used to diagnose acute 

infection, and seroconversion from negative to positive occurs 

one to three weeks after symptom onset [3]. Although viral 

loads do not differ between asymptomatic and symptomatic 

COVID-19 patients, our patient’s symptoms at the time of hospi-

tal presentation are more likely to have been due to Q fever [9]. 

Other laboratory results were nonspecific, but lymphopenia was 

notable on admission. Lymphopenia is rarely observed in Q fe-

ver but is common in COVID-19, for which it is a prognostic in-

dicator [10].

To the best of our knowledge, this is the first report on C. bur-
netii and SARS-CoV-2 co-infection, and serologic testing played 

Fig. 1. Serological diagnosis of co-infection with Coxiella burnetii and SARS-CoV-2. Serological tests for SARS-CoV-2 IgM/IgG anti-RBD and 
C. burnetii were positive, indicating co-infection. 
Abbreviations: SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; RBD, SARS-CoV-2 receptor binding domain.
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an important role in the diagnosis. For accurate COVID-19 diag-

nosis, clinicians should consider a multidisciplinary approach 

and utilize accurate and rapid diagnostic tools.
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