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ABSTRACT
Background: Granulomatosis with polyangiitis (GPA) is a rare systemic disease that causes necrotizing granulomatous

inflammation of small- and medium-sized blood vessels. Infective endocarditis (IE), which is a disease due to infection

of the innermost surface of the heart, is pathophysiologically distinct from GPA and yet these two entities can

manifest in strikingly similar ways.

Case presentation: We report a case of a 46-year-old male whose presentation and history were strikingly suggestive of

IE but was ultimately diagnosed with GPA. Originally, he presented with fever, oral ulcers, and purpuric lesions on

the extremities. The patient had a history of illicit drug use and had recently undergone a dental procedure one week

prior to presentation, which were classic risk factors for IE. His fever and respiratory difficulty were unresponsive to

antibiotic therapy. His respiratory and renal status declined explosively during his hospitalization, requiring

intubation and intensive level care. His clinical progression, negative blood cultures, and a positive c-ANCA screen

prompted a workup that was more consistent with GPA. Administration of anti-inflammatory medications and

plasmapheresis eventually lead to the resolution of his symptoms. Because of his precipitous pulmonary decline, his

outcome would have been poor if the correct diagnosis of GPA were to have been overlooked.

Conclusions: ANCA-associated vasculitis and infective endocarditis can demonstrate similar clinical findings,

including in the skin. Overlap in serologic markers and other organ involvement can lead to difficulty in

distinguishing these two diseases, which require contrasting treatment methods. We highlight and compare the

similarities and differences between GPA and IE in discussion of this interesting case to emphasize the importance of

being clinically vigilant in differentiating these two separate disease processes.
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INTRODUCTION

Wegener’s granulomatosis, recently renamed as granulomatosis
with polyangiitis (GPA), is a disease characterized by multifocal
necrotizing granulomatous inflammation of small- and medium-
sized blood vessels. GPA is a rare disease with an estimated
worldwide annual incidence of 3.0-14.4 per million individuals
[1]. It is most commonly observed among middle-aged Caucasian
individuals, but has been reported in other ethnic populations
[2]. GPA is strongly associated with the presence of

antineutrophil cytoplasmic antibodies (ANCA) and is classified
as part of a group of ANCA-associated vasculitides [3].
Specifically, Proteinase-3/c-ANCA (PR-3/c-ANCA) is a
biological marker of GPA with a sensitivity and specificity of
>90% [4].

Symptoms of GPA most classically involve the upper and lower
respiratory tract and kidneys. However, the clinical presentation
can be varied and can affect any organ system. Initial disease
manifestations may be non-specific, often result in a delay in
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diagnosis. These manifestations typically include upper
respiratory tract complaints, such as oral ulcers or chronic
sinusitis, and non-specific constitutional symptoms such as fever,
night sweats, and weight loss [1]. Other known presentations of
GPA include vasculitic skin lesions, joint involvement, ear, nose,
throat symptoms, peripheral neuropathy, and cardiac
involvement including pericarditis, cardiomyopathy, coronary
artery disease, and valvular disease [2,5,6]. Diagnostic criteria
proposed by the American College of Rheumatology that should
raise suspicion of GPA include nasal or oral inflammation,
pulmonary nodules or cavities, active urinary sediment, and
granulomatous inflammation on biopsy [1].

In the absence of treatment, GPA is usually fatal within one year
[1]. Cause of death is often secondary to pulmonary and renal
complications [2]. However, with the use of immunosuppressive
therapies, disease remission readily occurs. Initial therapy often
includes glucocorticoids in combination with cyclophosphamide
or rituximab [1,7,8]. Depending on disease severity,
supplemental plasma exchange may be considered [9,10].
Maintenance therapies include rituximab, methotrexate,
azathioprine, and/or mycophenolate [8,11,12].

In contrast, infective endocarditis (IE) is a disease caused by
infection of the endocardial surface of the heart, often due to
streptococci, staphylococci, or enterococci pathogen species [13].
Bacteria or fungi in the blood attach to the endocardium and
cause endothelial injury, causing recurring damage and bacterial
adherence. Eventually, a dense aggregate of microorganisms,
leukocytes, and platelet-rich thrombi is formed in the cardiac
endothelium known as a “vegetation”, which is detectable on
echocardiography and is considered a major criteria of evidence
in diagnosing IE [14]. The infective vegetations can lead to septic
emboli causing vascular pathology such as purpura in the skin as
well as strokes, pulmonary infarcts, mycotic aneurysms, and
conjunctival and intracranial hemorrhages. Risk factors for IE
include the presence prosthetic valves or cardiac devices, valvular
heart disease, intravenous drug abuse, indwelling intravenous
lines, and recent dental or surgical operations [14].

We report a case of a 46-year-old male who was originally
thought to have infective endocarditis but was ultimately
diagnosed with GPA. The overlap in clinical findings between
these two disease processes is compared and discussed.

CASE REPORT

A 46-year-old male with history of maxillary squamous atypia,
bilateral pulmonary nodules suspicious for metastasis, illicit
drug use, and recent tooth extraction presented with fever,
purple distal digits, and oral ulcers. Dermatology was consulted
to evaluate his multiple purpuric lesions. On examination, the
patient had oral ulcers of the tongue and lower lip; splinter
hemorrhages; purpuric macules and patches over the knuckles,
fingertips, and toes; distal purpura; and Janeway lesions, as
shown in Figure 1. The patient’s history of illicit drug use and
recent tooth extraction along with his clinical presentation were
concerning for infective endocarditis (IE).

Figure 1: A) Oral ulcerations of the tongue and lower lip; B) Splinter
hemorrhages of the nailbeds and purpuric patches on the joints of the
hand; C) Distal purpura of the lower extremity; D) Janeway lesions on
the sole of foot.

Upon admission, patient’s labs were notable for leukocytosis,
thrombocytosis, elevated ESR and CRP, and elevated creatinine.
Patient was initially treated with broad-spectrum empirical
antibiotics. Two days later, patient developed a fever despite
being on multiple antibiotics. Blood cultures were negative. In
addition, the transthoracic echocardiogram was not remarkable
for vegetations or valvular abnormalities. Based on
recommendations by the dermatology consult service for
workup of other causes of leukocytoclastic vasculitis, a PR-3/c-
ANCA screen was elevated at 503.9 AI (reference range:
<1.0=no antibody detected; >or=1.0=antibody detected). This
prompted a rapid rheumatologic workup.

Upon original presentation patient denied any shortness of
breath. However, over his hospitalization he developed
worsening dyspnea and bloody sputum, unexpectedly and
rapidly decompensating on day 5 requiring intubation. A
bronchoscopy with BAL was performed with findings of diffuse
inflammation and necrotic foci, with right lateral distal tracheal
wall mass concerning for possible inflammatory pseudotumor
consistent with GPA tracheobronchitis. The patient also had a
steadily rising creatinine and positive urinalysis with presence of
protein, hematuria, and coarse granular casts with decreased
renal function during his hospital course. Due to the negative
infectious workup, positive c-ANCA result, and worsening
respiratory and renal symptoms highly suggestive of GPA
vasculitis, patient was started on Solumedrol, Rituxan, and
plasmapheresis which eventually lead to clinical improvement
over the course of 1 month.

DISCUSSION

Our patient originally presented with chief complaints of
worsening oral and throat pain for 1 week, and progressive
extremity skin discoloration and ulceration for 2 weeks. The
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patient was a drug user with a recent tooth extraction, and his
history of illicit drug abuse and recent dental procedure are both
considered traditional risk factors for bacteremia-induced IE
[13]. Additionally, IE classically has a dermatologic presentation
of splinter hemorrhages of the fingernail beds and macular
hemorrhagic lesions of the extremities, all of which the patient
had [15]. However, due to his rapidly progressive pulmonary
disease, his outcome would have been poor if the eventual
correct diagnosis of GPA were to have been missed.

The prevalence of cutaneous manifestations in GPA is reported
between 35%-50% [16]. Skin involvement may be the initial
clinical presentation of the disease in about 10% of the time,
and it usually indicates active systemic disease [16-18]. Some of
the more commonly seen skin lesions in GPA include palpable
purpura, papulonecrotic lesions, and ulcers, including of the
oral mucosa. The lower extremities are commonly affected
[16,18-20]. Oral lesions have been reported to occur in up to
62% of cases [21] and may be the initial presenting sign in
5%-6% of cases [1]. Oral manifestations include erosions or
ulcerations on the buccal or lingual mucosa, mucosal nodules,
hyperplastic gingivitis (“strawberry gingiva”), and rarely fistula
development [1,21]. Histopathologically, a common finding of
GPA cutaneous lesions is leukocytoclastic vasculitis [17,22].
Other findings include granulomatous inflammation, dermal
and epidermal necrosis, nonspecific ulceration, subcutaneous
nodules, urticaria, and less often erythema nodosum and
pyoderma gangrenosum-like lesions [16,22,23]. The presence of
cutaneous findings has been proposed to correlate with presence
of renal disease [16]. Though these cutaneous features can be
suggestive of GPA, many overlap with those of IE.

Various dermatological lesions suggestive of vascular
phenomena may also be indicative of septicemia secondary to
IE. Cutaneous lesions in infective endocarditis occur secondary
to septic emboli and/or immunologic response to infection
resulting in immune complex deposition. Purpura, splinter and
conjunctival hemorrhages, Janeway lesions, and Osler nodes are
examples of such suggestive skin findings, which can closely
resemble the skin manifestations of GPA [24,25]. Vascular
purpura is the more typically seen dermatological finding of IE
and is most often found on the lower parts of the body such as
the legs and back [25]. The overall frequency of cutaneous
lesions amongst IE cases varies between 5% to 25%, though
none of them are pathognomonic for endocarditis [24,25].
Histologically, lesions show findings of septic emboli with
associated inflammatory response or leukocytoclastic vasculitis
[25,26].

Given that both entities present with overlapping dermatologic
presentations, the differentiation of these two entities provides a
diagnostic challenge. Table 1 compares the differences and
similarities between these two distinct clinical diagnoses.
Leukocytoclastic vasculitis is a common histological finding
between the cutaneous lesions of both diseases [17,22,25,26].
The presence of purpura and necrotic skin lesions may be
present in either disease, and their correct interpretation can be
challenging. Splinter hemorrhages are also a non-specific finding
in both conditions [14,20]. Incorrect interpretation of GPA-
associated purpuric nodules as IE-associated Osler’s nodes has
been documented previously [4].

Table 1: shows the similarities and differences in clinical presentation and laboratory findings for patients with ANCA-associated vasculitis versus
patients with ANCA-positive bacterial endocarditis [3].

 ANCA-associated vasculitis Bacterial endocarditis

Constitutional symptoms [3] Frequent Frequent

Organ involvement [3,29,31]
Kidneys and lungs classically, may also affect skin and
peripheral nerves

Often limited to skin and kidneys, with rare lung
involvement

Spleen involvement [32,34] Rare Frequent

Complement levels [3] Normal Low

Circulating immune complexes
[3] Absent Present

Other autoantibodies [3,29] Rare
Frequent (likely from polyclonal non-specific B-cell
activation)

ANCA positivity [3,27] Persistent Transient, resolves with antibiotics

Blood culture Negative Positive

Valve involvement [3]

Aortic 100% Aortic 62.5%

Mitral 18.2% Mitral 37.5%
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Both 18.2% Both 12.5%

Vegetations on echocardiography
[3,30] Rare; small Highly associated; large

Need for valve replacement [3,38] Almost always Uncommon

Further, ANCA-positive IE has been documented, making the
differential diagnosis between IE and ANCA-associated
vasculitis even more complex [3,27-31]. It has been suggested
that the presence of ANCA in IE reflects the systemic
inflammation and polyclonal non-specific immunoglobulin
production from persistent B cell stimulation secondary to
chronic infection, as opposed to ANCA having any direct
contribution to IE pathogenesis [27,31,32]. ANCA positivity in
infective endocarditis may occur due to non-specific B-cell
activation or autoimmunization after release of PR-3 from
neutrophils [33]. In IE, ANCA titers revert to negative after
antibiotic treatment [33].

Renal disease, a classic presentation of GPA, is also a well-
known sequela of IE affecting up to 40%-50% of IE patients
[28]. Interestingly, IE associated with ANCA positivity is
correlated with more frequent renal impairment [29]. One way
of distinguishing between GPA and ANCA-positive IE in a
patient with renal disease is that patients with GPA more
commonly have respiratory or nervous system involvement, and
IE patients are more likely to have splenomegaly and/or
hepatomegaly [34]. However, clinicians should remain vigilant
that respiratory involvement noted as pulmonary infiltrates or
nodules in ANCA-positive bacterial endocarditis cases have been
reported, [33,35] which overlaps with the characteristic
respiratory symptoms of GPA. Lung involvement in IE is
frequently diagnosed as lung abscess, but can also show alveolar
capillaritis resembling ANCA-associated vasculitis [33].
Similarly, while splenic involvement is considered to be a well-
known sequela of bacterial endocarditis, rare cases of
splenomegaly and infarction related to GPA have been described
[36].

Cardiac abnormalities in GPA range from 3% to 44%, with the
most common abnormality being pericarditis [5,36]. In a large
retrospective cohort study analyzing the frequency of cardiac
involvement in GPA, pericarditis was present in 35% of GPA
patients with cardiac manifestations, followed by
cardiomyopathy (30%), coronary artery disease (12%), and
valvular disease (6%) [5]. Valvular disease in GPA most
frequently involves the aortic valve, causing vegetations and
regurgitation which can clinically resemble infective endocarditis
[37,38]. It has been proposed that apparent vegetations occur
secondary to granulomatous inflammation of the valve resulting
in myxoid degeneration [39]. However, discrete large vegetations
detected on echocardiography suggest bacterial endocarditis, in
contrast to discrete small vegetations suggesting ANCA-
associated vasculitis [3,32]. Furthermore, mitral valve
involvement is more commonly seen in bacterial endocarditis
versus ANCA-associated vasculitis, which seems to preferentially
affect the aortic valve [3].

The combination of overlap in ANCA positivity, cutaneous
vasculitic presentations, cardiac, pulmonary and renal
involvement can make distinguishing IE and GPA a true clinical
challenge. For clinically ambiguous cases, blood cultures may be
the primary differentiating factor between GPA and IE as they
are positive in 90% of cases of IE [14].

CONCLUSION

In summary, GPA is a PR-3/c-ANCA-positive small vessel
vasculitis with associated upper respiratory, lower respiratory,
and renal involvement, as well as variable cutaneous findings.
GPA and IE are both vascular disease processes that can
demonstrate similar non-specific constitutional symptoms,
cutaneous findings, serologic markers, and organ involvement,
and therefore can be difficult to differentiate in certain settings.
Due to the possible similarity in manifestation yet stark
difference in pathophysiology of these two diseases, an
unexpected response to therapy should alert the clinician of an
alternate potential diagnosis as illustrated in our case. While
GPA responds well to immunosuppression, IE would be
exacerbated by immunosuppression. Thus, a thorough workup
to distinguish GPA versus IE is crucial to avoid erroneously
harming the patient.
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