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Patient: Male, 58-year-old
Final Diagnosis: Hydralazine-induced ANCA-associated crescentic glomerulonephritis in the setting of active infective endocarditis
Symptoms: Fatigue ¢ anemia ¢ acute kidney injury
Clinical Procedure: -
Specialty: General and Internal Medicine
Objective: Rare coexistence of disease or pathology
Background: Hydralazine-induced antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis is a rare cause of pauci-
immune crescentic glomerulonephritis that can closely mimic infection-related renal disease, particularly in the
setting of active infective endocarditis. Distinguishing between infection-related glomerulonephritis and drug-in-
duced ANCA-associated vasculitis is clinically important because management strategies differ substantially. We
present a case supporting the hypothesis that persistent renal dysfunction despite microbiologic control of infec-
tive endocarditis, together with pauci-immune biopsy findings and chronic hydralazine exposure, should prompt
consideration of hydralazine-induced ANCA-associated vasculitis rather than infection-related glomerulonephritis.
Case Report: We report the case of a 58-year-old man with a history of bicuspid aortic valve who presented with fatigue, ane-
mia, and acute kidney injury. Blood cultures grew Streptococcus mutans, and echocardiography demonstrated
aortic valve vegetations consistent with subacute infective endocarditis. Laboratory evaluation revealed hypo-
complementemia, proteinuria, hematuria, and elevated MPO and PR3 ANCA titers. Despite appropriate antimi-
crobial therapy and clearance of bacteremia, renal dysfunction persisted. Renal biopsy demonstrated pauci-im-
mune crescentic glomerulonephritis consistent with ANCA-associated vasculitis. Further review of the patient’s
medications revealed long-term hydralazine therapy, raising concern for hydralazine-induced ANCA-associated
vasculitis. Hydralazine was discontinued, and the patient was initiated on high-dose corticosteroid therapy with
plans for additional immunosuppressive therapy following recovery from cardiac surgery. The patient subse-
quently underwent successful bioprosthetic aortic valve replacement with gradual stabilization of renal function.
Conclusions: This case highlights the diagnostic overlap between infective endocarditis-associated glomerulonephritis and
hydralazine-induced ANCA-associated vasculitis. In patients with infective endocarditis who develop persis-
tent renal dysfunction despite appropriate antimicrobial therapy, particularly in the setting of ANCA positivity
and chronic hydralazine use, renal biopsy and medication review are essential to establish the correct diagno-
sis and guide appropriate management.
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Introduction

Antineutrophil cytoplasmic antibody (ANCA)-associated vascu-
litis is a pauci-immune, small-vessel vasculitis characterized
by autoantibodies directed against myeloperoxidase (MPO)
and proteinase 3 (PR3), frequently leading to rapidly progres-
sive glomerulonephritis and significant renal morbidity if not
promptly recognized and treated [1]. While primary forms of
ANCA-associated vasculitis are well described, drug-induced
variants have increasingly been reported, particularly in asso-
ciation with medications such as hydralazine, propylthiouracil,
and minocycline [2,3]. Hydralazine-induced ANCA-associated
vasculitis is often associated with high titers of MPO antibod-
ies and can present with multi-organ involvement, most no-
tably affecting the kidneys [2,3].

Infective endocarditis is another important cause of renal dys-
function and is commonly associated with immune complex-
mediated glomerulonephritis [4]. This process is typically char-
acterized by hypocomplementemia and deposition of immune
complexes within the glomeruli, leading to hematuria, protein-
uria, and varying degrees of renal impairment [4]. Notably, in-
fective endocarditis has also been associated with positive
ANCA serologies, further complicating the clinical picture and
creating significant diagnostic uncertainty [5].

The coexistence of infective endocarditis and ANCA positivity
presents a well-recognized diagnostic challenge, as infection
itself can induce autoantibody formation and mimic primary
or drug-induced vasculitis [5]. Differentiating between infec-
tion-related glomerulonephritis and ANCA-associated vascu-
litis is critical, as management strategies differ substantially.
Infection-related glomerulonephritis is primarily treated with
appropriate antimicrobial therapy, whereas ANCA-associated
vasculitis requires immunosuppressive treatment, which can
be detrimental if initiated in the setting of active infection [6].

We hypothesize that persistent renal dysfunction despite mi-
crobiologic control of infective endocarditis, together with pau-
ci-immune biopsy findings and chronic hydralazine exposure,
should raise suspicion for hydralazine-induced ANCA-associated
vasculitis rather than infection-related glomerulonephritis. In
patients with pauci-immune biopsy findings, ANCA positivity,
and medications associated with drug-induced vasculitis such
as hydralazine, hydralazine-induced ANCA-associated vasculitis
should be strongly considered. This distinction is clinically im-
portant because treatment strategies differ substantially and
delayed recognition can contribute to progressive renal injury.

We present a case of hydralazine-induced ANCA-associated
crescentic glomerulonephritis initially attributed to infective
endocarditis-associated glomerulonephritis, highlighting the di-
agnostic complexity and emphasizing the importance of renal
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biopsy, medication review, and multidisciplinary management
in guiding appropriate therapy [7,8].

Case Report

A middle-aged man with a history of bicuspid aortic valve pre-
sented with symptoms consistent with subacute infective en-
docarditis and was found to have Streptococcus mutans bac-
teremia. Transthoracic and transesophageal echocardiography
revealed an 11-mm mobile vegetation attached to the aortic
valve with associated valvular dysfunction. Infective endocardi-
tis was diagnosed on 2/7/2026. The patient subsequently un-
derwent bioprosthetic aortic valve replacement on 2/25/2026.

During hospitalization, he developed acute kidney injury with
a peak creatinine of approximately 2.6 mg/dL from a baseline
of 1.4 mg/dL. Laboratory evaluation demonstrated hematu-
ria, proteinuria, low complement levels, and elevated MPO
and PR3 ANCA titers. Serial laboratory trends are summarized
in Table 1. A clinical timeline of the patient’s hospital course
is presented in Figure 1. Given the presence of infective en-
docarditis, the initial working diagnosis was post-infectious
glomerulonephritis.

Despite appropriate antibiotic therapy and clearance of bac-
teremia, renal dysfunction persisted. A renal biopsy was per-
formed and demonstrated crescentic glomerulonephritis,
consistent with ANCA-associated vasculitis. Representative
renal biopsy findings are shown in Figures 2-4. Further re-
view of the patient’s medications revealed long-term hydral-
azine therapy, raising concern for hydralazine-induced ANCA-
associated vasculitis.

Hydralazine was discontinued, and the patient was initiated on
high-dose corticosteroid therapy with a planned taper. Renal
biopsy was performed on 2/13/2026, 12 days before biopros-
thetic aortic valve replacement on 2/25/2026, establishing the
diagnosis of pauci-immune crescentic glomerulonephritis pri-
or to surgical intervention. At the time of surgery, renal func-
tion had improved from a peak creatinine of 2.78 mg/dL to
1.49 mg/dL preoperatively. Following surgery, creatinine re-
mained relatively stable at 1.60 mg/dL on 2/28/2026 and at
discharge on 3/5/2026. Following surgery, renal function sta-
bilized with improvement in clinical status, and outpatient fol-
low-up was arranged for consideration of additional immuno-
suppressive therapy.

Discussion

This case highlights the diagnostic complexity of differenti-
ating infection-related glomerulonephritis from drug-induced
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Table 1. Serial laboratory values during hospitalization demonstrating acute kidney injury, inflammatory markers, and ANCA trends.
Serial laboratory data from admission through discharge showing initial acute kidney injury with elevated creatinine and
BUN, associated anemia, and inflammatory response (elevated CRP), followed by gradual improvement. Complement levels
(C3, C4) remained low, and both MPO and PR3 ANCA titers were initially elevated with a downward trend after treatment and
discontinuation of hydralazine. Urine studies demonstrated significant proteinuria.

Laboratory test  Units Re:::;:‘e (2;:; 21(; 2/11/26  2/15/26  2/20/26  2/24/26  2/28/26 (D?s/ci’a zr:e)

Creatinine mg/dl  0.74-135 2.78 2.35 2.11 2.25 1.49 1.60 1.60
BN mg/d. 720 s 52 s o o w6 0

eGFR (CkD-EP) ~ MH/min/ >90 25 31 35 32 55 50 50

1.73 m?

Hemoglobin /dL 113252117 6'.50(?:))’ 7.2 7.1 7.4 7.3 7.6 7.9 7.9
CwBC KL 40100 866 1136 1044 650 552 560 560
Platelets KL 150400 221 us 266 208 32 30 335
e ey <o s 06 % 52 8 5 0
CAbumin gdL 3550 29 28 27 26 28 29 50
C3complement mg/dl  90-180  62()  58() 550  57()  63() 60 750

C4 complement  mg/dL 10-40 6 (L) 5(L) 5 (L) 6 () 70 0 igr(:::()_
 MPOantibody  UmL <20 78(H) 69() 61(H)  57(H)  55(H)  42(H)  38(H)
PR3antibody  WmL <20  45(H)  41(H)  32(H)  28(H) 180N 140N  12(N)
UrineACR ez 0 a0 ()  — - — I — . - I — . —
UrinePCR gg <02 o070  — — I — . - I — . —

Abbreviations: BUN, blood urea nitrogen; eGFR, estimated glomerular filtration rate; CRP, C-reactive protein; MPO, myeloperoxidase;
PR3, proteinase 3; ACR, albumin-to-creatinine ratio; PCR, protein-to-creatinine ratio; L, low; H, high; N, normal.

antineutrophil cytoplasmic antibody (ANCA)-associated vascu-
litis in the setting of active infective endocarditis. Both entities
can present with acute kidney injury, hematuria, proteinuria,
and overlapping serologic findings, including hypocomplement-
emia and positive ANCA titers, making clinical distinction par-
ticularly challenging [1,3,6].

Infective endocarditis-associated glomerulonephritis is typical-
ly mediated by immune complex deposition, leading to com-
plement activation and glomerular inflammation [1]. Patients
often demonstrate low complement levels and may have cir-
culating immune complexes, with renal function frequent-
ly improving following appropriate antimicrobial therapy and
source control [1]. However, ANCA positivity has been increas-
ingly recognized in the setting of infective endocarditis, further
complicating the diagnostic picture and raising the potential
for misclassification as primary or secondary vasculitis [1,6].

In contrast, ANCA-associated vasculitis is characterized by a
pauci-immune necrotizing glomerulonephritis, most commonly
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associated with antibodies directed against MPO or PR3 [2,8].
Drug-induced ANCA-associated vasculitis, particularly related
to hydralazine, has been well described and is often associat-
ed with high titers of MPO antibodies, although dual positiv-
ity for MPO and PR3 can also occur [4,5,7]. These cases may
also demonstrate hypocomplementemia, further overlapping
with infection-related processes and complicating clinical in-
terpretation [3,7].

Hydralazine-induced ANCA-associated vasculitis is thought to
result from drug-induced immune dysregulation, leading to au-
toantibody formation and small-vessel inflammation [4,5]. Risk
factors include prolonged exposure and higher cumulative dos-
es, although presentations can vary [4]. Renal involvement is
common and can manifest as rapidly progressive glomerulone-
phritis, necessitating prompt recognition and intervention [5].

This case supports the hypothesis that persistent renal dys-
function despite microbiologic control of infective endocarditis
should prompt diagnostic reassessment for hydralazine-induced
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Figure 1. Clinical timeline illustrating key diagnostic and therapeutic events during hospitalization. The patient was admitted
on 2/6/26 with fatigue, anemia, and acute kidney injury. On 2/7/26, blood cultures grew Streptococcus mutans and
transesophageal echocardiography identified an 11-mm aortic valve vegetation. Intravenous antibiotic therapy was initiated.
Renal biopsy performed on 2/13/26 demonstrated pauci-immune crescentic glomerulonephritis consistent with ANCA-
associated vasculitis. Long-term hydralazine therapy was identified and subsequently discontinued. High-dose prednisone
therapy was initiated with a planned taper and later continued at 50 mg daily. The patient underwent bioprosthetic aortic
valve replacement on 2/25/26 and was discharged on 3/5/26 with improving renal function, a stable taper plan, and
outpatient follow-up for planned rituximab initiation after recovery from cardiac surgery. CCA, cellular crescents absent;
RPGN, rapidly progressive glomerulonephritis; TEE, transesophagea/ echocardiogram; IV, intravenous; AKI, acute kidney injury.
Note: Immunosuppression during hospitalization consisted of prednisone only. Rituximab was planned to be initiated after
recovery from cardiac surgery.

- s N 2

Figure 2. Renal biopsy demonstrating crescentic glomerulonephritis on light microscopy. (A) Low-power view of renal cortex
showing glomeruli with crescent formation and surrounding inflammatory changes. (B) High-power view demonstrating
cellular crescent formation with glomerular injury and inflammatory infiltrates, consistent with pauci-immune crescentic
glomerulonephritis seen in ANCA-associated vasculitis.

ANCA-associated vasculitis when pauci-immune biopsy find- most likely explanation for the patient’s persistent renal dys-
ings and chronic hydralazine exposure are present. Although function. These included chronic hydralazine therapy, dual MPO/
infective endocarditis itself can produce ANCA positivity and PR3 ANCA positivity, persistent kidney injury despite microbi-
glomerulonephritis-like findings, several features in this case ologic clearance of bacteremia, and pauci-immune crescentic
favored hydralazine-induced ANCA-associated vasculitis as the findings on renal biopsy. Together, these findings supported
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Figure 3. Multimodal renal biopsy findings including light microscopy and electron microscopy in ANCA-associated crescentic
glomerulonephritis. (A) Light microscopy showing glomerular injury with crescent formation and inflammatory cell
infiltration (arrow). (B) Periodic acid-Schiff (PAS) stain demonstrating glomerular structural changes without significant
immune complex deposition, supporting a pauci-immune pattern. (C) Electron microscopy revealing absence of electron-
dense immune deposits, consistent with ANCA-associated pauci-immune crescentic glomerulonephritis.

Fibrinogen

Figure 4. Immunofluorescence findings in renal biopsy demonstrating pauci-immune pattern. Immunofluorescence microscopy
showing staining for fibrinogen, 1gG, kappa, and lambda light chains without significant immune complex deposition,
consistent with pauci-immune crescentic glomerulonephritis seen in ANCA-associated vasculitis.
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hydralazine-induced ANCA-associated vasculitis as the leading
diagnosis in a complex overlapping clinical context.

The incremental contribution of this case lies in demonstrating
that persistent renal dysfunction despite microbiologic con-
trol of infective endocarditis should prompt renewed diagnos-
tic evaluation rather than continued attribution to infection
alone. In particular, this case illustrates the added diagnostic
value of integrating dual MPO/PR3 ANCA positivity, hypocom-
plementemia, pauci-immune renal biopsy findings, and care-
ful medication review to identify hydralazine-induced ANCA-
associated vasculitis despite concurrent infective endocarditis.

Nevertheless, the limitations of a single-case report should be
acknowledged. Infective endocarditis can independently trig-
ger ANCA positivity and immune-mediated renal injury, and
contributory effects from infection-associated immune activa-
tion cannot be completely excluded. Therefore, the findings
presented here should be interpreted as supporting hydrala-
zine-induced ANCA-associated vasculitis as the most likely ex-
planation within a complex overlapping clinical scenario rath-
er than establishing definitive causality.

Renal biopsy remains the gold standard for distinguishing be-
tween these entities. Immune complex-mediated glomerulo-
nephritis, as seen in infective endocarditis, typically demon-
strates granular immune deposition on immunofluorescence,
whereas ANCA-associated vasculitis is characterized by a pau-
ci-immune pattern with minimal or absent immune deposits
and the presence of crescent formation on light microscopy
[2,4]. In this case, the finding of pauci-immune crescentic glo-
merulonephritis was critical in redirecting the diagnosis to-
ward ANCA-associated vasculitis after renal dysfunction per-
sisted despite microbiologic control of infection.

Accurate differentiation between these conditions is essen-
tial, as management strategies differ significantly. Infection-
related glomerulonephritis is primarily treated with targeted
antimicrobial therapy and supportive care, whereas ANCA-
associated vasculitis may require immunosuppressive thera-
py, including corticosteroids and, in some cases, agents such
as rituximab [3,8]. Initiating immunosuppression in the pres-
ence of uncontrolled infection can be harmful, underscoring
the importance of diagnostic precision and multidisciplinary
coordination.

The educational value of this case lies in the substantial overlap
between infective endocarditis-associated glomerulonephritis
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and hydralazine-induced ANCA-associated vasculitis. The co-
existence of hypocomplementemia, dual MPO/PR3 positivity,
active infective endocarditis, and persistent renal dysfunction
despite microbiologic control created significant diagnostic un-
certainty. This case demonstrates how renal biopsy and care-
ful medication review can help clarify the diagnosis and redi-
rect management in complex overlap presentations.

This case underscores the importance of maintaining a broad
differential diagnosis in patients with infective endocarditis
who develop persistent or worsening renal dysfunction despite
appropriate therapy. Early renal biopsy, careful medication re-
view, and close collaboration among nephrology, infectious dis-
ease, and cardiology teams are essential to guide appropriate
management and optimize clinical outcomes.

Conclusions

This case supports the hypothesis that persistent renal dys-
function despite microbiologic control of infective endocardi-
tis, together with pauci-immune biopsy findings and chronic
hydralazine exposure, should prompt consideration of hydrala-
zine-induced ANCA-associated vasculitis rather than infection-
related glomerulonephritis. This case highlights the importance
of medication review and biopsy-driven diagnostic reassess-
ment when clinical improvement does not parallel microbio-
logic control. In patients with infective endocarditis who con-
tinue to have persistent renal dysfunction despite appropriate
antimicrobial therapy and biopsy findings consistent with pau-
ci-immune disease, early recognition of hydralazine-induced
ANCA-associated vasculitis may facilitate appropriate manage-
ment, including consideration of immunosuppressive thera-
py in addition to antimicrobial treatment and source control.
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