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1. Abstract

We present the case of a 66-year-old woman hospitalized for
a 7-day history of cough, pro-ductile sputum, chills, and fever,
initially managed as community-acquired pneumonia. Despite
aggressive antimicrobial therapy leading to some radiographic
improvement, her systemic symptoms persisted and were subse-
quently compounded by clinical clues suggestive of multi organ
involvement. Ultimately, testing for anti-neutrophil cytoplasmic
antibodies (ANCA) confirmed a diagnosis of ANCA-associated
vasculitis (AAV). This case illustrates how AAV, when primarily
manifesting with respiratory symptoms, can be easily mistaken
for a common infection. Our systematic analysis of the diag-
nostic pitfalls underscores a critical clinical insight: in cases of
so-called “refractory pneumonia” that defy standard antibiotic
regimens, the con-combatant presence of sustained systemic
inflammation (e.g., marked elevations in interleukin-6, eryth-
rocyte sedimentation rate, and C-reactive protein) and subtle
evidence of multi-system disease, especially renal involvement,
should prompt immediate consideration of AAV. Early integra-
tion of ANCA testing into the diagnostic workup, coupled with
a multidisciplinary evaluation, is paramount to enable timely
intervention and mitigate the risk of irreversible organ damage,
ultimately improving patient outcomes.

2. Introduction

Anti-neutrophil cytoplasmic antibody (ANCA)-associated vas-
culitis (AAV) encompasses a spectrum of autoimmune disorders
characterized by inflammation targeting small and Medium sized
vessels [1]. The primary clinical entities include granulomatosis
with polyangiitis (GPA), microscopic polyangiitis (MPA), and
eosinophilic granulomatosis with polyangiitis (EGPA), with

GPA and MPA constituting the majority (approximately 80-90%)
of cases [2,3]. As a systemic disease, AAV can manifest across
multiple organ systems. Pulmonary involvement is particularly
common and exhibits a striking heterogeneity in presentation—
from incidental nodules and indolent pneumonitis to fulminant,
life-threatening diffuse alveolar haemorrhage [4-6]. When the
initial presentation is dominated by pulmonary inflammation,
the clinical and radiological features of AAV can closely mim-
ic those of commonplace conditions like community-acquired
pneumonia (CAP) or tuberculosis. This mimicry contributes to
significant diagnostic challenges, with studies indicating that
nearly 60% of AAV patients experience a prolonged delay in
diagnosis [7]. In the context of so-called “refractory pneumonia”
unresponsive to empirical antibiotics, the clinical focus often
narrows to pursuing resistant pathogens or intensifying antimi-
crobial regimens, while the potential for an underlying autoim-
mune aetiology, such as AAV, is inadvertently overlooked. Such
diagnostic oversight can have grave consequences, allowing
disease progression that culminates in irreversible organ injury,
most notably renal failure. This article presents an illustrative
case of AAV masquerading as refractory pneumonia. Through
this case, we delve into the factors contributing to misdiagnosis,
distil key indicators for earlier suspicion, and offer insights to
enhance clinical vigilance and diagnostic accuracy.

3. Case Presentation

A 66-year-old woman was hospitalized on August 12, 2025, pre-
senting with a 7-day history of cough, productive sputum, chills,
and fever. Her medical history included hypertension, type 2 dia-
betes mellitus, and hyperlipidaemia. On admission, her tempera-
ture was 37.3°C. Physical examination revealed coarse breath
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sounds bilaterally without audible rales. Cardiac auscultation
noted a regular rhythm with occasional premature beats. Chest
computed tomography (CT) demonstrated findings suggestive
of a focal infectious process in the posterior basal segment of the
left lower lobe, along with a minor pericardial effusion. Initial
laboratory investigations revealed leucocytosis (14.38 x 10°/L)
with neutrophilia (84.5%), anaemia (haemoglobin 90 g/L), and
an elevated C-reactive protein (CRP) level of 81.07 mg/L. Uri-
nalysis was significant for occult blood (2+), trace protein (%),
and leukocyte esterase (2+). A provisional diagnosis of commu-
nity-acquired pneumonia was made, and empirical antibiotic
therapy with cooper-zone-sulbactam was commenced.

Her clinical course was marked by persistent intermittent fever
and limited symptomatic I’m provident despite initial treatment.
Consequently, antimicrobial therapy was intensified to a combi-
nation of etoperidone-sulbactam and levofloxacin. This regimen
led to only transient fever control. Further laboratory assessment
showed significantly elevated inflammatory markers: interleu-
kin-6 (IL-6) at 38.28 pg/mL, erythrocyte sedimentation rate
(ESR) at 107 mm/h, and a persistently high CRP level.

The patient subsequently developed new symptoms of palpi-

Temperature(°C)

12 13 14 15

Figure 1: Temperature Change Chart.
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tations and chest tightness. Cardiac examination at this stage
detected a grade 5/6 diastolic rumbling murmur at the apex.
Echo-cardio graphic findings were consistent with probable
rheumatic heart disease, specifically severe mitral stenosis ac-
companied by mild regurgitation.

In light of the suboptimal response to aggressive antibiot-
ic therapy and the emergence of clinical features indicative of
multi-system involvement (affecting the pulmonary, cardiac,
renal [suggested by urinalysis], and haematological systems),
an evaluation for systemic vasculitis was undertaken. Anti-neu-
trophil cytoplasmic antibody (ANCA) testing yielded positive
results for perinuclear ANCA (p-ANCA) with a highly elevated
anti-myeloperoxidase antibody (MPO-ANCA) titer of >200 RU/
mL. These findings confirmed a diagnosis of MPO-ANCA-asso-
ciated vasculitis (MPO-AAV).

The temporal progression of the patient’s body temperature, rel-
evant imaging studies, and key laboratory parameters throughout
her hospital course are summarized in Figures 1, 2, 3, and Table
1. Following confirmation of the diagnosis, the therapeutic strat-
egy was shifted to in-duction remission therapy, comprising a
combination of glucocorticoids and immunosuppressive agents.

19 20 21 22 23 24 25 26 27

Figure 2: Comparison of Chest CT Scans Before and After Treatment. Left Lower Lobe (Posterobasal Segment, IM168): Possible focal infection.
Both Lungs: Low-risk nodules; chronic bronchitis-like changes; minor dependent changes. Cardiovascular: Atherosclerosis of the aorta; calcifica-
tions along the coronary artery course; small amount of pericardial effusion.
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Figure 3: Cardiac Color Doppler Ultrasound. Rheumatic heart disease; Severe mitral stenosis with mild regurgitation; Mild aortic valve regurgi-

tation.
Table 1: Changes in Key Blood Parameters During Treatment.
te
Aug.12™ Aug.16™ Aug.22™ Aug 27"
Category
(WBC count (3.5-9.5x10%9 /L 14.38 9.62 10.85 11.37
(Neutrophil Percentage (40-75% 84.5 75.4 77.8 84.5
(Lymphocyte Percentage (20-50% 6.2 14.2 14 8.9
(Hemoglobin (115-150g/L 90 85 84 84
(High-sensitivity C-Reactive Protein (0-4mg/L 81.07 48.75 41.96 58.47
(Estimated Glomerular Filtration Rate (>90mL/min/1.73m? 78.7 85.6 - -
(Interleukin-6(<7pg/mL - - 38.28 -
(Erythrocyte Sedimentation Rate (0-20mm/h - - 107 -

4. Discussion
4.1. Analysis of Misdiagnosis Causes

The elusive and non-specific character of AAV. AAV is a system-
ic immune-mediated disorder defined by inflammatory and nec-
rotizing damage to the vascular wall [8]. The constellation of its
systemic symptoms-including fever, malaise, night sweats, and
unintended weight loss-often renders it clinically indistinguish-
able from infectious or malignant processes [5,9]. Pulmonary in-
volvement in AAV is frequently characterized pathologically by
alveolar capillarity’s, which radiologically translates into a spec-
trum of findings such as multiple cavitating nodules, focal or
diffuse consolidations, and ground-glass opacities [10]. Notably,
the lungs represent one of the most commonly affected organs in
AAV, and the resulting respiratory symptoms can closely mimic
those of conventional pulmonary infections [11]. In the present
case, the initial chest CT revealed merely a focal infiltrate in
the left lower lobe, devoid of more suggestive radiological clues
to vasculitis-such as the “reversed halo sign” or “crazy-paving
appearance.” [12]. This paucity of specific imaging features nat-
urally steered the diagnostic focus toward pneumonia, inadver-
tently postponing the identification and appropriate management
of the underlying vasculitis process.

The misleading nature of initial presentation and lab works. At
admission, the patient’s prominent respiratory symptoms, cou-
pled with laboratory findings of elevated WBC and GRAN%
classic markers suggestive of bacterial infection created a com-
pelling but potentially deceptive clinical picture. This conver-
gence of symptoms and objective data naturally channelled
diagnostic reasoning toward the most prevalent explanation:

community-acquired pneumonia. Even when subsequent, more
specific microbiological investigations (including respiratory
pathogen panels, multiplex PCR assays, and sputum cultures)
returned negative, the persistence of elevated inflammatory
markers perpetuated the assumption of a “culture-negative re-
fractory infection.” This led to a cycle of escalating or switching
antibiotic regimens, rather than a fundamental re-evaluation of
the diagnostic premise itself.

Diagnostic bias from patient age and comorbidities. AAV is a
protean systemic disorder capable of affecting virtually any or-
gan system, resulting in a vast and heterogeneous array of symp-
toms that often mimic other diseases. This chameleon-like qual-
ity necessitates a broad differential diagnosis to unmask its true
nature [13]. In this elderly patient with multiple chronic condi-
tions, the clinical tableau was inherently complex. Adherence to
the principle of Occam’s razor-the preference for a single, unify-
ing diagnosis—unintentionally narrowed the diagnostic vision.
This cognitive bias delayed the necessary expansion of the dif-
ferential to include systemic au-to immune conditions like AAV.

Overlooked Diagnostic Clues and Delayed Definitive Testing.
Several early clues pointing to-ward a systemic vasculitis were
either minimized or misinterpreted. First, renal involvement:
The early findings of microscopic haematuria, pyuria, and a
subtly reduced estimated glomerular filtration rate (eGFR) are
sensitive harbingers of renal disease in AAV, indicative of active
glomerulonephritis.[9] Within the dominant pneumonia narra-
tive, however, these were dismissed or ascribed to incidental or
secondary causes. Concurrent anaemia, another common albeit
non-specific feature in AAV, was also present; a drop in hae-
moglobin can sometimes signal oc-cult alveolar haemorrhage
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[13]. Second, delayed serological confirmation: Testing for
Anti Neutrophil Cytoplasmic Antibodies (ANCA), the corner-
stone serological marker for AAV, was regrettably postponed
until multi-organ involvement became apparent and antibiotic
therapy had demonstrably failed [14]. This delay underscores a
critical gap in clinical vigilance: the under-recognition of ANCA
testing’s vital role as a screening tool in complex, treatment-re-
sistant presentations.

4.2. Diagnostic Implications and Strategies for Early Detec-
tion

The imperative for early diagnosis and timely, appropriate inter-
vention in AAV cannot be overstated, as it is pivotal in averting
irreversible end-organ damage [15]. In the context of patients
with unexplained respiratory symptoms, diffuse pulmonary in-
filtrates, and resistance to conventional antibiotic regimens,
AAV must be actively considered in the differential diagnosis.
A fundamental shift in clinical mindset is required: so-called
“refractory pneumonia” should be viewed not as a diagnostic
endpoint, but as a critical red flag prompting a broader inves-
tigation. A systematic workup for non-infectious inflammatory
etiologist, prominently featuring AAV, is mandatory when pneu-
monia is accompanied by: (1) negligible clinical or radiological
im-provident or frank deterioration despite 1-2 weeks of ade-
quate, broad-spectrum antimicrobial therapy; (2) persistently
negative microbiological studies; (3) markedly elevated system-
ic inflammatory markers (e.g., CRP, ESR) disproportionate to
or unexplained by infection alone; (4) subtle or overt clues of
concomitant involvement of other organ systems, such as renal,
cardiac, dermatological, neurological, or ENT.

Given the profound heterogeneity of AAV presentations, a
structured, stepwise diagnostic al-gorithm is essential. Step 1:
Clinical Vigilance. The diagnostic journey begins with a high
index of suspicion based on the clinical picture. The emergence
of symptoms suggestive of multi system disease-for instance,
microscopic haematuria (renal), pericarditis/myocarditis (cardi-
ac), palpable purpura (dermatological), mononeuritis multiplex
(neurological), or refractory sinusitis/otitis (ENT) should imme-
diately elevate AAV to a leading diagnostic possibility [16-21].
Step 2: Serological Screening. Subsequent evaluation hinges on
serological testing. Serum ANCA analysis, encompassing both
indirect immunofluorescence (IIF, detecting c-ANCA/p-AN-
CA patterns) and antigen-specific assays (for PR3-ANCA and
MPO-ANCA), serves as the cornerstone screening tool, provid-
ing vital diagnostic and classificatory clues [22]. Step 3: His-
topathological Confirmation. For cases with atypical features,
negative serology, or when precise assessment of disease activ-
ity and chronicity is required, tissue biopsy remains the diag-
nostic gold standard. Histopathological examination of affected
tissue-most commonly kidney, but also lung, skin, or nerve-can
yield definitive evidence of pauci-immune necrotizing vasculitis
or granulomatous inflammation [9].

In conclusion, a definitive diagnosis of AAV integrates clinical
suspicion, supportive serology, compatible imaging, and, when

4

needed, confirmatory histopathology, all while rigorously ex-
cluding mimickers such as infection, malignancy, or other vas-
culitis’s. Once diagnosed, prompt initiation of induction remis-
sion therapy-typically based on glucocorticoids combined with
cyclophosphamide or rituximab is critical. Optimal management
necessitates a collaborative, multidisciplinary approach involv-
ing rheumatology, nephrology, pulmonology, and often other
specialties to address the systemic nature of the disease and im-
prove long-term outcomes [23].

5. Conclusion

In this case, AAV masquerading as refractory pneumonia led to
diagnostic delay, attributable to its atypical presentation, a nar-
rowed diagnostic focus, and postponement of definitive testing.
This experience underscores a critical lesson: refractory pneu-
monia should not be accepted as a final diagnosis, but rather
as a pivotal clinical alert demanding an expanded diagnostic
frame-work. It compels clinicians to maintain a high index of
suspicion for underlying systemic auto immune disorders like
AAV. The pathway to accurate and timely diagnosis hinges on
several concerted actions: recognizing the diverse and often de-
ceptive pulmonary manifestations of AAV; meticulously hunt-
ing for subtle, extra-pulmonary clues pointing to multi-system
disease; implementing early serological screening, particularly
ANCA testing; and pursuing confirmatory tissue biopsy when
indicated. Prompt commencement of appropriate induction and
maintenance immunosuppressive therapy is essential to halt dis-
ease progression, avert permanent organ injury, and secure fa-
vourable long-term outcomes. Finally, the intricate management
of AAV necessitates a robust, multidisciplinary team approach,
integrating expertise across specialties to navigate the complex-
ities of this systemic illness
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