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Abstract

Objective: To report a case of systemic lupus erythematosus (SLE)-associated pulmonary-
renal syndrome (PRS) presenting with sepsis-like features and concurrent methicillin-
susceptible Staphylococcus aureus (MSSA) bacteremia in the emergency department, and to
highlight considerations in balancing infection control with timely immunosuppression.

Methods: Case report of a 29-year-old previously healthy woman who presented to the
emergency department with fever, dyspnea, and bloody sputum. Clinical course, laboratory
findings, cultures, imaging, and treatments were reviewed.

Results: On arrival, she had severe hypertension (205/133 mmHg), tachycardia,
and hypoxemia (SpO; 89% on 10 L/min oxygen). Imaging was interpreted as pulmonary
hemorrhage. Laboratory evaluation demonstrated profound anemia (hemoglobin 4.7 g/dL),
thrombocytopenia (platelets 52x10%uL), and severe acute kidney injury (creatinine 10.27 mg/
dL; BUN 176 mg/dL) with heavy proteinuria (4+). Urinalysis showed microscopic hematuria.
Autoimmune evaluation supported SLE with hypocomplementemia (C3 42.6 mg/dL; C4 11.0
mg/dL), while anti-double-stranded DNA antibody was within the reference range (0.8 TU/
mL). Blood and urine cultures grew MSSA; follow-up blood cultures documented clearance on
2025-04-12 after antibiotic therapy. The patient required endotracheal intubation and intensive
care, received immunosuppressive treatment for suspected SLE-associated PRS and renal
replacement therapy, was extubated on hospital day 8, and was discharged on hospital day 31.

Conclusion: PRS should be considered early in sepsis-like presentations with pulmonary
hemorrhage and glomerular urinary abnormalities, and the timing of immunosuppression
should be determined with rigorous infection assessment and confirmation of culture clearance.
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Introduction

Pulmonary-renal syndrome (PRS) is a
life-threatening emergency characterized by
concurrent pulmonary and renal involvement,
most classically presenting as diffuse alveolar
hemorrhage (DAH) with rapidly progressive
glomerulonephritis (RPGN)."* In the emergency
department (ED) and intensive care unit (ICU),
PRS is diagnostically challenging because early
manifestations—fever, leukocytosis, hypoxemia,
new pulmonary opacities, and acute kidney
injury—overlap substantially with severe
pneumonia and sepsis."” The resulting decision
window is high-risk: delayed recognition may
allow immune-mediated lung and kidney injury
to progress to refractory respiratory failure
or irreversible renal loss, whereas premature
immunosuppression in unrecognized infection
may precipitate clinical deterioration.

The differential diagnosis of PRS is broad
and includes ANCA-associated vasculitis, anti-
glomerular basement membrane disease, immune-
complex-mediated disorders, and thrombotic
microangiopathy, among others."” From a
pragmatic ED/ICU standpoint, two clinical
anchors should raise early suspicion for PRS: (i)
findings suggestive of pulmonary hemorrhage
(e.g., hemoptysis, an abrupt hemoglobin drop, or
imaging compatible with DAH) and (ii) urinary
abnormalities consistent with glomerular injury
(e.g., hematuria with proteinuria), particularly
when accompanied by a rapidly rising creatinine."
Once PRS is suspected, expedited coordination
among emergency physicians, intensivists,
nephrologists, and rheumatologists is often
necessary to guide time-sensitive diagnostics and
treatment.”

Systemic lupus erythematosus (SLE) is a
clinically important, albeit less common, cause
of PRS. DAH in SLE is rare but is associated
with high mortality and frequently coexists
with lupus nephritis.** Organ-threatening
SLE generally requires prompt high-dose
glucocorticoids, and severe presentations may
require additional induction therapy (e.g.,
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cyclophosphamide-based regimens) alongside
background hydroxychloroquine when feasible,
tailored to the overall clinical context and
nephritis considerations.”" Immunologic results
may support immune-complex activity (e.g.,
hypocomplementemia), but no single serologic
marker is sufficient; classification criteria such
as the 2019 EULAR/ACR criteria are intended
for research classification and should be used
as supportive context rather than a standalone
diagnostic test in acute care settings.""

A further complexity is that PRS may coexist
with microbiological evidence of infection. This
is particularly consequential in Staphylococcus
aureus bacteremia, where standard management
emphasizes repeat blood cultures to document
clearance, source evaluation, and assessment
for complicated infection—considerations
that directly influence the safety and timing
of immunosuppression.'>" Here, we report a
previously healthy young woman who presented
with a sepsis-like phenotype and was managed as
SLE-associated PRS in the setting of documented
methicillin-susceptible S. aureus bacteremia,
highlighting a pragmatic approach to balancing
infection control with timely immunosuppression
in the ED/ICU.

Case Presentation

A 29-year-old previously healthy woman
presented to the ED with 2 days of fever and
dyspnea, preceded by dizziness, tinnitus, and
malaise for 5 days, after an ineffective outpatient
visit. On arrival (hospital day [HD] 0), her vital
signs were temperature 38.2°C, blood pressure
205/133 mmHg, heart rate 125 beats/min,
respiratory rate 24/min, and oxygen saturation
89% on 10 L/min oxygen. Physical examination
revealed bilateral rales, bloody sputum, and pitting
edema. The overall clinical course, key diagnostic
tests, and major interventions from ED arrival
(2025-04-08 16:52) to discharge are summarized
in Figure 1. On ED presentation, chest radiography
demonstrated bilateral peribronchovascular
opacities and patchy consolidations; superimposed
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Fig. 1. Clinical timeline from ED presentation to discharge. Key diagnostic tests and major
interventions are plotted from ED arrival (HDO, 2025-04-08 16:52) through the subsequent
hospital course. Blood and urine cultures grew MSSA on 2025-04-09; blood cultures cleared on
2025-04-12 after antibiotic therapy. Ceftriaxone 2 g once daily was administered from 2025-04-
09 to 2025-04-14. Autoimmune evaluation supported SLE with PRS, and immunosuppressive
therapy and renal replacement therapy were initiated as indicated. Extubation and discharge

are marked.

pulmonary edema could not be excluded (Figure
2A). Chest computed tomography was interpreted
as pulmonary hemorrhage, raising concern for
PRS.

Initial laboratory testing showed leukocytosis
(WBC 29.8x103/uL), profound anemia
(hemoglobin 4.7 g/dL), thrombocytopenia
(platelets 52x103/uL), and severe renal dysfunction
(creatinine 10.27 mg/dL; BUN 176 mg/dL).
Urinalysis on HDO revealed heavy proteinuria
(4+) and microscopic hematuria (RBC 3-5/HPF).
Urinalysis results during the index hospitalization
are summarized in Table 1. The patient required
endotracheal intubation for respiratory distress and
was admitted to the ICU. Blood and urine cultures
grew methicillin-susceptible Staphylococcus
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aureus (MSSA) on 2025-04-09; follow-up blood
cultures documented clearance on 2025-04-12
after antibiotic therapy (Figure 1). Ceftriaxone
2 g once daily was administered for bacteremia
from 2025-04-09 to 2025-04-14 (Figure 1). Serial
complete blood count trends are shown in Figure 3.

Autoimmune evaluation supported SLE with
PRS, including strongly positive antinuclear
antibody and hypocomplementemia (C3 42.6 mg/
dL [reference range 90-180] and C4 11.0 mg/dL
10-40 on 2025-04-09), while anti-double-stranded
DNA antibody was within the reference range (0.8
IU/mL [<10] on 2025-04-11). Immunosuppressive
therapy (including high-dose methylprednisolone
and cyclophosphamide) and renal replacement
therapy were initiated as clinically indicated
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Fig. 2. Serial chest radiographs obtained during hospitalization. (A) HDO: bilateral peribronchovascular
opacities and patchy consolidations were noted; superimposed pulmonary edema could not
be excluded. (B) HD3: diffuse bilateral pulmonary edema with cardiomegaly and a right pleural
effusion. (C) HD7: minimal interval improvement in bilateral pulmonary edema; DAH remained
in the differential diagnosis. (D) Day of discharge: mild residual interstitial changes with
bilateral pleural effusions, with overall improvement in pulmonary congestion.

(Figure 1). Renal function trends and initiation
of hemodialysis are shown in Figure 4. Serial
chest radiographs demonstrated evolving
bilateral pulmonary edema/air-space disease with
cardiomegaly and pleural effusions during HD3-
HD7, with overall improvement in pulmonary
congestion by the day of discharge (Figure 2B-
D). Extubation and discharge are marked on the
timeline (Figure 1). Extubation occurred on HDS§
and discharge occurred on HD31 with a diagnosis
of SLE-associated PRS, pulmonary hemorrhage,
and hypertension.

Discussion

This case underscores a common ED/ICU
dilemma: PRS may present with a sepsis-like
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phenotype, yet life-threatening immune-mediated
lung and kidney injury may require timely
immunosuppression."” In our patient, hemoptysis
and imaging interpreted as pulmonary hemorrhage,
together with severe renal dysfunction and
glomerular-pattern urinary abnormalities,
supported early consideration of PRS (Figure 2;
Table 1).” Given the rapid trajectory of PRS, early
multidisciplinary coordination is critical to avoid
irreversible organ injury.?

SLE is an important, albeit less common, cause
of PRS."”” DAH in SLE is rare but is associated
with high mortality and frequently coexists with
lupus nephritis.*® Severe organ-threatening disease
often necessitates high-dose glucocorticoids with
additional immunosuppressive therapy.”" In this
case, autoimmune evaluation supported SLE with
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Fig. 3. Time-series of complete blood count parameters during hospitalization. Serial WBC,
hemoglobin, and platelet count are plotted over time. The shaded interval denotes ceftriaxone
therapy for MSSA bacteremia (2025-04-09 to 2025-04-14), and the dotted line indicates blood
culture clearance (2025-04-12).
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hypocomplementemia in the setting of severe
pulmonary and renal involvement, consistent
with immune-complex activity. When referencing
instruments such as the 2019 EULAR/ACR
criteria, they should be presented as supportive
classification context rather than a standalone
diagnostic test in the ED narrative."

A defining complexity in this case was
concomitant MSSA bacteremia with documented
clearance. For Staphylococcus aureus bacteremia,
best practice includes repeat blood cultures to
confirm clearance and structured evaluation
for complicated infection, because these steps
influence treatment duration and relapse risk.'>"
In our patient, MSSA was identified on 2025-
04-09 with clearance on 2025-04-12, and
ceftriaxone was administered from 2025-04-
09 to 2025-04-14 (Figure 1). This chronology
supports a pragmatic ED/ICU strategy: balance
timely immunosuppression in organ-threatening
autoimmune disease”® while treating bacteremia
aggressively with objective microbiologic
monitoring and documented clearance.'*"

Renal involvement progressed to the need
for hemodialysis (Figure 4). Although kidney
biopsy is typically recommended to classify
lupus nephritis and guide induction therapy, in
unstable patients urgent treatment may proceed
based on clinical judgment with biopsy deferred
until feasible.””'® After acute stabilization,
lupus nephritis typically requires transition from
induction to maintenance immunosuppression to
reduce relapse risk (e.g., mycophenolate versus
azathioprine).”" Limitations of this report include
unavailable bronchoscopy/BAL and detailed
respiratory physiologic indices, incomplete
documentation of immunosuppressive dosing,
and lack of discharge renal status and longer-
term follow-up outcomes; these gaps should be
acknowledged explicitly rather than inferred.

PRS should be considered early in sepsis-
like presentations when pulmonary hemorrhage
and glomerular-pattern urinary abnormalities
coexist. When bacteremia is documented, rigorous
infection management with microbiologic
clearance monitoring should proceed in parallel
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with timely immunosuppression when organ-
threatening autoimmune disease is strongly
suspected.
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