Case Report Frontiers in Medical Case Reports, ISSN: 2582-8142
DOI: https://dx.doi.org/10.47746/FMCR.2025.6404

Respiratory Colonization or Infection? Unraveling The Origin of
Methicillin-Sensitive Staphylococcus Aureus Bacteremia in An

Immunosuppressed Patient with Systemic Lupus Erythematosus

Ling Qin*! | Shiyu Chen#24 | Lina Guo? | Chao Li*3| Ying Ge*!

*Correspondence: Chao Li and Ying Ge

Address: 'Infectious Disease Department, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing, China; 2Department of Clinical Laboratory, State Key Laboratory of Complex Severe and
Rare Diseases, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing, China; 3Department of Nephrology, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing, China; “Graduate School, Peking Union Medical College, Chinese Academy of Medical
Sciences, Beijing, China

#These authors contributed equally to this work

E-mail D<: superchad099@163.com ; geyingpumch@126.com

Received: 14 July 2025; Accepted: 01 August 2025

Copyright: © 2025 Qin L. This is an open-access article distributed under the terms of the Creative Commons Attribution License,

which permits unrestricted use, distribution, and reproduction in any medium, provided that the original work is properly cited.

ABSTRACT

This case report describes the clinical course of methicillin-sensitive Staphylococcus Aureus (MSSA) bacteremia in a 44- year old
female patient with systemic lupus erythematosus (SLE) under immunosuppressive therapy. The patient was initially
hospitalized due to active SLE. After the disease activity was controlled, she developed fever and hypoxemia. Blood cultures and
lower respiratory tract secretions both yielded MSSA. Whole-genome sequencing revealed that the bloodstream and respiratory
isolates were clonally related. Although chest imaging showed no typical signs of bacterial pneumonia, a comprehensive
evaluation found no evidence of MSSA infection in other potential sites, such as the urinary tract or skin and soft tissues. This
supports the hypothesis that disruption of the alveolar-capillary barrier may have facilitated the translocation of respiratory
tract bacteria into the bloodstream, leading to bacteremia. The respiratory tract is thus considered a potential source of
infection. This case highlights the need to remain vigilant for bacteremia caused by pulmonary barrier disruption in
immunosuppressed patients, even in the absence of classical imaging features of MSSA pneumonia, and underscores the

potential value of genomic epidemiology in infection source tracing.
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Introduction

Infection continues to be a leading cause of morbidity and mortality in systemic lupus

erythematosus (SLE) (Xuan et al,, 2025). Among these infections, bacteremia represents a particularly
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severe complication, often occurring during active disease phases and in patients exposed to high-dose

corticosteroids or prolonged immunosuppressive therapy (Kim et al., 2023).

Previous studies have demonstrated that bacteremia in SLE is frequently associated with severe
disease flares, immunosuppressive drug exposure, and systemic comorbidities. Importantly, disease-
related organ damage itself has been identified as a critical predisposing factor for bacteremia, likely due
to persistent immune dysregulation, tissue barrier dysfunction, and increased susceptibility to

opportunistic pathogens (Rua-Figueroa et al., 2020).

The prognosis of SLE patients with bacteremia remains poor, with high recurrence rates and
significant mortality (Wang et al,, 2020), underscoring the need for early recognition and aggressive
management. Here, we report a rare case of methicillin-sensitive Staphylococcus Aureus (MSSA) bacteremia
in an immunosuppressed SLE patient, where the respiratory tract was identified as the probable infection
source despite lacking typical pneumonia features. Whole-genome sequencing confirmed the clonal
identity of MSSA isolated from both blood and respiratory secretions, suggesting hematogenous spread
facilitated by SLE-related pulmonary structural damage rather than primary pulmonary infection. This case
highlights how SLE-associated tissue damage may act as a nidus for bacteremia, emphasizing the need for

clinicians to maintain a high index of suspicion even in the absence of overt infection signs.
Case Presentation

A 44-year-old Asian woman with longstanding diabetes mellitus and lupus nephritis (diagnosed in
2011) presented in December 2024 with a three-month history of persistent fever, generalised rash,
edema, nausea, non-projectile vomiting (2-3 episodes daily), and periumbilical pain. Her
immunosuppressive regimen included sequential corticosteroid/cyclophosphamide therapy followed by
cyclosporine A (CSA), which had previously achieved disease stabilization. Physical examination revealed
conjunctival pallor, bilateral lower limb edema, and a soft abdomen with mild deep tenderness in the
epigastric/left lower quadrants though negative Murphy's sign and normoactive bowel sounds (4/minute).

Vital signs remained stable throughout admission, with intermittent febrile episodes peaking at 38.2 °C.
Results of Laboratory Tests and Imaging Examinations

Laboratory tests showed leukopenia (WBC 2.09x10°/L), anemia (Hb 57 g/L), thrombocytopenia
(PLT 21x10°/L), and nephrotic-range proteinuria (urinary protein 3.0 g/L, RBC 277.5/uL, abnormal RBC
percentage 60%, 24-hour urinary protein 2.50 g/1500 mL). Blood chemistry revealed hypoalbuminemia
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(Alb 14 g/L), normal liver enzymes and renal function. Complement levels were significantly reduced (C3
0.168 g/L, C4 0.007 g/L), with elevated anti-dsDNA IgG (1207.7 IU/mL) and positive direct Coombs' test.
Infectious workup, including blood cultures, plasma CMV and EBV-DNA, and peripheral monocyte T-
SPOT.TB, were negative. Chest CT (Fig. 1A) showed minor patchy infiltrates in the lower lungs, while

abdominal ultrasound revealed gallbladder wall thickening with normal intestinal findings.

The SLE Disease Activity Index (SLEDAI) was 16, indicating severe disease activity.
Methylprednisolone (MP) 500 mg daily for three days was initiated, followed by MP 80 mg daily for five
days. By day 3, fever and digestive symptoms resolved, appetite returned, and bowel movements
normalized. The hematologic abnormalities, and complement levels improved. However, on day 5, she
redeveloped fever (Tmax 38.5°C), and by week 1, she developed hypoxemia, orthopnea, and hemoptysis
(fresh bloody sputum). Examination revealed RR 30 bpm, SpO, 79% (RA) and bilateral lower lung crackles.
BNP was elevated at 2190 ng/mL, and chest CT on day 7 (Fig. 1B) showed new diffuse peri-bronchovascular
infiltrates. Left heart failure was suspected, and diuretics were administered. Meanwhile due to relapsed
fever, empirical vancomycin and ceftazidime were initiated and MP was gradually adjusted to 40 mg once
daily. There was no clinical evidence of skin and soft tissue infection, and both abdominal symptoms, urine
bacteria culture and physical examination were normal. However, both blood and sputum from lower
respiratory tract cultures identified MSSA via MALDI-TOF, leading to targeted therapy with amoxicillin-
clavulanate for two weeks of whole antibiotic therapy. One week later, dyspnea resolved, hemoptysis
ceased, SpO, normalized (97% RA), BNP decreased to 416 ng/ml and the infiltrates on chest CT
disappeared (on day 14, Fig. 1C). Due to dynamic changes in imaging within a short timeframe, and diffuse
bilateral ground-glass opacity, this strongly supports pulmonary edema over MSSA pneumonia itself, nor

was it pulmonary involvement due to lupus activity.

Pathogen Homology Analysis

In order to identify the origin of MSSA, the whole-genome sequencing of four MSSA isolates (blood:
24B39558, 24B39703; sputum: 24R19231, 24R19348) showed >95% average nucleotide identity (ANI)
with reference strain NCTC8325, confirming S. aureus (Richter and Rossell6-Méra, 2009). Multilocus
sequence typing (MLST) identified all isolates as ST5 with 0-5 core genome SNP differences, indicating
clonal transmission (Figure 2) (Schiirch et al., 2018; Jolley and Maiden, 2010). Phylogenetic analysis with
168 Beijing S. aureus strains from NCBI GenBank confirmed that bloodstream and respiratory isolates
clustered together, suggesting hematogenous infection potentially originating from respiratory

colonization (Fig. 2).
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Figure 1: Chest CT images. (A). CT at admission. (B). diffused glass ground opacity on CT after one week of admission. (C).

infiltration disappear on CT after two week’s admission.
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Figure 2: Phylogenetic tree of the 4 isolates with 168 NCBI isolates. Sequence type (MLST), number of antimicrobial resistance
genes (AMR_nums) and virulence factors (VF_nums), the presence/absence of mecA and ermB are annotated in the outer rings.
The matrix in the center shows the paired core genome SNP differences between the four isolates from the patients, with
24B38558, 24B39703 from blood culture and 24R19231, 24R19348 from respiratory specimens. The 4 isolates are marked with

red circles at the tips of the tree.
Discussion

In patients with SLE, bloodstream infections (BSIs) are frequently secondary to infections from the
lungs, urinary tract, skin, or catheter-related sites. The pathogens involved are predominantly Gram-
negative bacilli, especially Escherichia coli, followed by Gram-positive cocci such as Staphylococcus Aureus
(Kogami et al., 2021). In the RELESSER cohort, Staphylococcus Aureus was identified as the second most
common pathogen responsible for bacteremia in SLE patients, accounting for 16.7% (19 out of 114

episodes), of which approximately 22% were methicillin-resistant strains (MRSA). Staphylococcus Aureus
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bacteremia was frequently associated with intravascular catheter use, which was documented in 24.6% of

bacteremic episodes, reflecting its known role in catheter-related bloodstream infections.

The chest imaging of bacterial pneumonia typically reveals findings such as lobar or diffuse
consolidation, and in some cases cavitation or pleural effusion (Conces, 1998). These imaging signs may
overlap with non-infectious lupus manifestations like pulmonary edema or diffuse alveolar hemorrhage,

requiring clinical correlation for accurate differentiation (Inui et al., 2023).

This case underscores the critical need to recognise secondary infections in SLE patients with
pulmonary edema, particularly those receiving high-dose corticosteroids (Kim et al., 2023). Although
pulmonary edema predominated as the explanation for the clinical presentation and imaging findings, the
possibility of alveolar-capillary injury facilitating bloodstream invasion by respiratory pathogens must be
considered. Such scenarios necessitate heightened vigilance in immunocompromised individuals, where

ostensibly non-infectious pulmonary manifestations may still predispose to bacteraemia.

A pivotal diagnostic dilemma arose from discordant findings: sputum cultures identified MSSA
despite lung imaging lacking features typical of MSSA pneumonia (Inui et al., 2023). This prompted scrutiny
of whether isolates represented colonisation or occult infection. With no alternative bacteraemia sources
identified, WGS demonstrated clonal concordance between blood and respiratory isolates, strongly
supporting haematogenous dissemination from respiratory colonisation rather than contamination. The
alpha-toxin of Staphylococcus Aureus may disrupt endothelial tight junctions, thereby facilitating bacterial

invasion into the bloodstream (Hocke et al., 2006).

Conclusion

This report highlights the imperative for systematic microbiological assessment in
immunosuppressed patients, even without classical radiological signs of pneumonia. It also illustrates the
role of genomic sequencing in elucidating infection pathways, enhancing recognition of occult infections in

high-risk populations and informing targeted antimicrobial strategies.
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