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Abstract 
Introduction: Rickettsia felis, a Gram-negative obligate intracellular prokaryotic organism, causes human infections with atypical clinical 
presentations, commonly including fever, fatigue, headache, and maculopapular rash.  
Case presentation: This study presents a rare case of pleural effusion (PE) associated with R. felis infection, confirmed through targeted next-
generation sequencing (tNGS). The patient showed significant clinical improvement and resolution of PE following empirical moxifloxacin 
followed by pathogen-directed therapy with rifampicin and azithromycin, along with supportive measures for circulation and immune function.  
Conclusions: This case report aims to enhance early diagnosis and therapeutic strategies for R. felis infections by sharing the diagnostic and 
management experience. 
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Introduction 

Rickettsia felis belongs to the genus Rickettsia and 
is classified as a Gram-negative prokaryote that 
obligately infects host cells through the cat fleas which 
are its primary vector [1]. However, other arthropods, 
including mosquitoes, ticks, and mites, may also serve 
as potential vectors [2,3]. Human infections always 
present with non-specific symptoms, such as fever, 
fatigue, headache, cough, phlegm production, nausea, 
vomiting, and maculopapular rash etc. [4,5]; which 
frequently lead to misdiagnosis and delayed treatment 
initiation. Serological assays are the most frequently 
used methods for diagnosing rickettsial infections, and 
are typically considered the gold standard [6]. 
However, these methods lack specificity for the 
diagnosis of R. felis infection [7,8]. Targeted next-
generation sequencing (tNGS) represents an advanced 
high-throughput sequencing technology focusing on 
specific genomic regions that enhance detection 
sensitivity while minimizing interference from host 
nucleic acids [9]. Recent evidence supports its 
superiority over conventional methods in early 
detection of rickettsial diseases [10]. Notably, R. felis-
associated pleural effusion (PE) is exceptionally rare 
[11,12].  

Here, we present a confirmed case of R. felis-
induced PE, diagnosed and managed at Harbin Medical 
University affiliated Harbin Chest Hospital, aiming to 

provide a reference for improving clinical recognition 
and management of similar cases. 

 
Methodology 

tNGS is based on multiplex polymerase chain 
reaction (PCR). The targeted primers for R. felis were 
primer 1, TGCTTATCGTTGTAAGGGCGA (forward) 
and TTGTCACTTGCTTGACGTGC (reverse); primer 
2: GAGACGCTACGCAAACATGC (forward) and 
ACGCATTTGAATTCTGCCCG (reverse); and primer 
3: GGTGAGCGGACGATTCAGTTA (forward) and 
TGACGCATTTGAATTCTGCCC (reverse). Blood 
(2–5 mL) was used for nucleic acid extraction with the 
PathoXtract® basic universal pathogen nucleic acid 
extraction kit (WYXM03211S, Willingmed, Beijing, 
China). cDNA synthesis, multiplex PCR pre-
amplification of target sites, and library preparation 
were performed using the pathogen targeted detection 
kit (Willingmed, Beijing, China). Sequencing was 
carried out on the MGISEQ-200 platform (MGI, 
Shenzhen, China), with 0.1M sequencing data for each 
sample. Sequencing data were trimmed for adapters and 
filtered for low-quality reads using Fastp v0.20.1 based 
on default parameters. Species information was 
obtained by aligning with the reference database (NCBI 
GenBank/RefSeq/nt database) using Bowtie2 v2.4.1. 
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Case presentation 
A 41-year-old female was admitted to the 

respiratory ward of Haerbin Chest Hospital on 7 June 
2024 with the chief complaint of “left thoracic soreness 
accompanied by dull shoulder pain persisting over one 
week”. One week prior to that, the patient experienced 
unexplained left chest and shoulder soreness and dull 
pain, without other discomforts. She took penicillin V 
potassium tablets (2 tablets, tid) orally for 2 days 
without symptomatic improvement. The patient opted 
for hospitalization due to her history of PE presenting 
with similar symptoms in the past. Since the onset of 
the disease, the patient only felt obvious fatigue. The 
patient had a pet dog, and had a history of left PE for 
more than one year. She denied any history of smoking 
and drinking. 

Upon admission, the patient’s body temperature 
was 36 °C, pulse rate was 100 beats/min, respiration 
count was 20 breaths/min, and blood pressure was 
112/98 mmHg. The patient’s general condition was 
good, with self-position, clear consciousness, fluent 
speech, stable breathing, and cooperation in physical 
examination. Auxiliary examinations conducted 
included pulmonary function tests demonstrating 
generally adequate ventilation capacity. 
Bronchodilation testing yielded negative results. The 
electrocardiogram results were abnormal, indicating 
sinus rhythm, left axis deviation, counterclockwise 
rotation, and ST-T changes. The results of blood routine 
tests showed normal red blood cell count (3.72 × 
1012/L), hemoglobin (131 g/L), white blood cell count 
(7.75 × 109/L), procalcitonin (PCT, 0.1 ng/mL) and C-
reactive protein (CRP, < 3 mg/L). The blood 
coagulation combination (including prothrombin time, 
activated partial prothrombin time, thrombin time, 
fibrinogen, and D-dimer, etc.), various cytokines 
(including interleukin-2, interleukin-6, interferon γ, 
tumor necrosis factor α, etc.) and erythrocyte 
sedimentation rate (ESR, 14 mm/h) were normal. Lung 
computed tomography (CT) scans illustrated 
symmetrical bilateral thorax, mediastinal 
centralization, clarity surrounding bronchovascular 

bundles, and normal flows. Stripe shadows were seen in 
the right middle lobe and the left upper lobe, and 
calcified nodules were seen in the left lower lobe. The 
trachea and lobar bronchi were patent.  

Given the minimal PE, the etiology was considered 
non-inflammatory. Tuberculous pleurisy was ruled out 
based on a purified protein derivative (PPD) induration 
of 8 mm, and malignant effusion was excluded due to 
normal tumor marker profiles. The initial diagnosis was 
left-sided PE. Accordingly, anti-infective therapy with 
piperacillin sodium and tazobactam sodium (4.5 g, 
q12h) was initiated.  

Serial chest ultrasound examinations were 
performed to monitor the left PE, which demonstrated 
initial stability (7 June), mild progression after 
empirical anti-inflammatory therapy for 11 days (17 
June), partial absorption following moxifloxacin for 4 
days (21 June), and eventual complete resolution after 
targeted anti-rickettsial treatment (16 July) (Figure 1). 

Targeted anti-rickettsial therapy with rifampicin 
(0.45 g, qd) and azithromycin (Pfizer, Dalian, China) 
(0.25 g, qd) was initiated based on the definitive 
etiological evidence provided by blood tNGS, which 
detected concurrent Staphylococcus aureus (reads per 
ten million (RPTM) = 12) and Rickettsia felis (RPTM = 
17) infections, along with the patient's history of 
potential exposure from working in a bathhouse and 
owning pet dogs. 

Clinical improvement was observed within 1 week, 
with significant alleviation of left chest and shoulder 
pain. Repeat blood tNGS reported only Staphylococcus 
aureus (RPTM = 3), with no detectable R. felis.  

This study presents a relatively rare case of PE 
caused by R. felis infection, which may provide a 
reference for the diagnosis of this pathogen. However, 
the study has several limitations. First, due to the 
patient's financial constraints, other etiological tests, 
including serological assays and PCR, were not 
performed. Consequently, the validity of the tNGS 
result was confirmed indirectly by the patient's positive 
response to subsequent targeted antimicrobial therapy. 
Second, although the patient's condition improved after 

Figure 1. Serial chest ultrasound images demonstrating the dynamic changes of left PE throughout the diagnosis and treatment course. 

TE: pleural effusion (red arrow); SP: spleen. 
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initial treatment with moxifloxacin. The drug regimen 
was changed to more conventional targeted agents once 
the etiological diagnosis was established. Therefore, the 
therapeutic efficacy of moxifloxacin against R. felis 
infection was only partially evaluated in this case and 
requires further investigation. 

 
Discussion 

R. felis is an emerging rickettsial pathogen. The 
incidence of R. felis remains scarce in China [13]. 
Clinical diagnosis of R. felis infections poses significant 
challenges due to atypical symptoms. A systematic 
review of PE caused by Rickettsia infection in Italy did 
not find any cases related to R. felis infection [11]. Only 
one study in mainland China identified two female 
patients who developed R. felis-related PE [12]. Unlike 
the clinical manifestations of the two patients who 
presented with fever, elevated CRP, and rash; our 
patient exhibited only chest and shoulder pain with 
normal inflammatory markers, making the presentation 
highly atypical. The absence of clear risk factors, such 
as a history of arthropod bites, further compounded the 
diagnostic challenge, underscoring the rarity and 
diagnostic difficulty of this manifestation. 

PE can occur in patients with tuberculosis, 
malignant tumors, rheumatism, or heart failure, etc. 
Tuberculous PE is typically an exudate with yellow 
appearance and elevated protein content, often 
accompanied by systemic symptoms such as fever, 
fatigue, and night sweats [14]. PE caused by malignant 
tumors is mostly bloody, grows rapidly, and contains 
tumor cells [15,16]. Inflammatory PE usually presents 
with a small volume and tends to resolve with anti-
inflammatory therapy [17]. In this case, the patient 
showed no signs of tuberculous poisoning, and imaging 
revealed no evidence of tuberculous or malignancy. 
There was also no history, or manifestations of heart 
disease or rheumatic conditions. Although the small 
volume of PE was initially suggestive of an 
inflammatory etiology, the patient's symptoms did not 
improve after two weeks of systemic anti-inflammatory 
treatment, effectively ruling out these common causes. 
The PE resolved completely after targeted treatment for 
R. felis. Routine pathogen testing could not be 
performed on pleural fluid or sputum samples due to the 
minimal amount of PE and absence of sputum. The 
patient had a long-term occupational history in a 
bathhouse environment and contact with pet dogs, 
which are potential hosts for the primary vectors of R. 
felis—cat fleas [18,19]. Considering these factors, the 
patient was ultimately diagnosed with PE, secondary to 
R. felis infection. 

Currently, tetracycline derivatives, primarily 
doxycycline, are regarded as the most effective 
antibacterial agents for treating rickettsial infections 
[20]. Other agents, including rifampin, erythromycin, 
azithromycin, quinolones, and tigecycline, have also 
demonstrated effectiveness [21]. Specific quinolones 
like moxifloxacin and ciprofloxacin are reported to be 
effective and are considered valuable alternative 
options [22,23]. In this study, empirical treatment with 
moxifloxacin for 4 days led to some absorption of the 
PE, before the infectious etiology was confirmed. 
Doxycycline was primarily considered after diagnosis 
of R. felis infection; but the patient refused it due to 
concerns about side-effects including photosensitivity 
and the potential for sunburn and skin pigmentation 
[24]. Following empirical treatment with moxifloxacin 
and subsequent targeted therapy with rifampin and 
azithromycin, subsequent tNGS tests for R. felis 
returned negative results. This case indicates that 
moxifloxacin, rifampin, and azithromycin are viable 
options for anti-rickettsial therapy. 

 
Conclusions 

tNGS is an effective method for timely and 
effective diagnosis of R. felis infection. Infection with 
R. felis can cause PE. Moxifloxacin, rifampicin, and 
azithromycin are viable options for effective treatment 
strategies.  
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