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Case Report: A rare case of
ANCA-positive Q fever
endocarditis-associated
glomerulonephritis
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Background: Q fever is a zoonotic disease caused by Coxiella burnetii and is
endemic worldwide. Q fever endocarditis is commonly found in adults and is
rarely seen in children. Infectious endocarditis can also lead to renal damage.
Here, we present a case of Q fever endocarditis-associated glomerulonephritis
in a Chinese boy with positive Antiproteinase 3 antibody (PR3)-antineutrophil
cytoplasmic antibody (ANCA).
Case presentation: A 12-year-old Chinese boy presented with intermittent
fever and hematuria for 2 months. He was diagnosed with Tetralogy of Fallot
at birth and underwent multiple cardiac surgeries between 1 and 4 years of age.
The examinations showed positive serum mycoplasma antibody and increased
serum Epstein–Barr virus (EBV) DNA. However, antibiotic and antiviral treatment
was not effective. PR3-ANCA antibody was positive (109.8–158.8CU), while
anti-myeloperoxidase (MPO) antibody, anti-glomerular basement membrane
(GBM) antibody, antinuclear antibodies (ANA), and double-stranded DNA (dsDNA)
were negative. Chest CT showed bronchitis. Ophthalmic examination and ENT
examinations revealed no abnormalities. Coxiella burnetii was found positive by
metagenomics next generation sequencing (mNGS) and immunofluorescence
assay (IFA) in the detection of pathogenic microorganisms causing bloodstream
infections. Prominent vegetation was present on the pulmonary valve, as
demonstrated by cardiac ultrasound. Secondary hyperplastic glomerulonephritis
was considered by renal biopsy. Therefore, the final diagnosis was Q fever
endocarditis-associated glomerulonephritis. Doxycycline was given to the boy
orally and daily, and no fever occurred again. Sixteen months later, hematuria
disappeared and PR3-ANCA remainded positive.
Conclusions: Q fever endocarditis should be considered for children presenting
with chronic fever, hematuria and positive ANCAs, especially those with a history
of congenital heart disease or cardiac operation. It is very helpful for the
diagnosis to undergo these examinations, including mNGS, cardiac ultrasound
and renal biopsy.
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Introduction

Q fever is a zoonotic disease caused by Coxiella burnetii and
is endemic worldwide (1). It can be divided into asymptomatic,
acute, and chronic infections. Approximately 40%−60% of Coxiella
burnetii infections have no clinical symptoms (2), and 1.0%−5.0%
of acute infections may progress to persistent infections (3).
Patients with Q fever can present with pneumonia, encephalitis,
meningitis, osteomyelitis, hepatitis, pericarditis, endocarditis,
hemophagocytic syndrome, alithiasic cholecystitis, and isolated
fever and/or flulike syndrome (4, 5). Q fever endocarditis is
commonly found in adults (6) and is rarely seen in children.
Infectious endocarditis can also lead to renal damage. Here,
we present a rare case of Q fever endocarditis-associated
glomerulonephritis in a Chinese boy with positive Antiproteinase
3 antibody (PR3)-antineutrophil cytoplasmic antibody (ANCA).

Case description

A 12-year-old boy was admitted to our hospital with
complaints of intermittent fever and hematuria for 2 months.
The child had been examined before admission to our hospital.
The examinations in a local hospital showed mild hematuria,
positive serum mycoplasma antibody, increased serum Epstein–
Barr virus (EBV) DNA, positive PR3-ANCA, an increased
erythrocyte sedimentation rate (ESR), and nutcracker syndrome
by ultrasound (Table 1). This patient was diagnosed with
acute nephritis, mycoplasma infection, EBV infection, hepatic
damage, nutcracker syndrome and suspected ANCA-associated
vasculitis. He received anti-infection treatment with melloxicillin,
cephalosporin, azithromycin, and acyclovir successively. However,
the boy still presented with intermittent fever, accompanied by
gross hematuria when he was febrile and microscopic hematuria
when his temperature was normal.

The boy was diagnosed with Tetralogy of Fallot at birth. When
he was between 1 and 4 years of age, the patient underwent multiple
cardiac surgeries, including palliative right ventricular pulmonary
artery connection plus pulmonary angioplasty, percutaneous
pulmonary artery balloon expansion, percutaneous pulmonary
artery stent implantation, pulmonary collateral occlusion plus
pulmonary artery stent balloon dilatation, and pulmonary atresia
plus pulmonary angioplasty plus right ventricular outflow channel
dredging plus patent foramen ovale repair. The last operation
was performed 8 years prior. There was no family history.
Physical examination revealed a loud cardiac systolic murmur
and hepatosplenomegaly.

The patient underwent a series of examinations after admission.
The urine tests showed protein (–) ∼ (+), microalbumin 4.88–
138 mg/L, red blood cells (RBCs) 24.2–366/HPF, and white
blood cells (WBCs) 0.8–9.1/HPF. The urinary protein/creatinine
ratio ranged from 0.30 to 0.71 mg/mg. The 24-h urine protein
quantity was 0.29–0.57 g. Routine blood tests showed WBC 3.5–
8.3 × 109/L, RBC 16–4.79 × 1012/L, hemoglobin (Hb) 94–
111 g/L, and platelets (PLT) 116–225 × 109/L. The ESR was
increased (19–22 mm/h), while procalcitonin was elevated (0.10–
0.44 ng/ml). The C-reactive protein level was normal (Table 1).

Blood cultures were negative. Pathogenic microorganisms that
can cause bloodstream infections were detected by metagenomics
next generation sequencing (mNGS), and the final result showed
Coxiella burnetii, which can cause Query fever (Q fever).
The relevant antibody examination showed positive Coxiella
burnetii phase I IgG antibody and phase II IgG antibody
by immunofluorescence assay (IFA). Serum complement was
normal. PR3-ANCA antibody was positive (109.8–158.8CU), while
anti-myeloperoxidase (MPO) antibody, anti-glomerular basement
membrane antibody, antinuclear antibodies (ANA), and double-
stranded DNA (dsDNA) were negative (Table 1). Chest CT showed
bronchitis. Ophthalmic examination and ENT examinations
revealed no abnormalities.

Cardiac ultrasound was applied. The enlarged right atrium and
right ventricle and slightly widened ascending aorta are shown.
The upper septum of the interventricular septum was found to
have an echo of the patch (due to the previous cardiac surgeries).
No echo of the vegetation was detected around the patch or in
the tricuspid valve area. The echo of the valve-bearing artificial
vessel in the pulmonary artery area was explored. The echo of
the stent was observed in the pulmonary artery lumen, and the
position was fixed. The pulmonary valve leaflets were thickened
where the echo of the vegetation was detected, and the echo of the
annulus was enhanced (Figure 1). The morphology and echo of the
remaining valves were normal. Several body-pulmonary collaterals
were observed in the descending part of the aortic arch. Prominent
vegetation was present on the pulmonary valve.

Kidney biopsy was performed to observe the renal pathology.
Light microscopy showed nineteen glomeruli. Two glomeruli were
completely fibrotic. Mild diffuse and moderate segmental mesangial
proliferation and segmental hyperplasia of endotheliocytes were
observed. The capillary wall was slightly thickened. No definite
small vasculitis changes were observed. Granular and vacuolar
degenerations of renal tubular epithelial cells are shown. There
were no obvious abnormalities in the walls of the small arteries.
Immunofluorescence (IF) showed IgG ++, IgA +, C3+ + +,
FRA +, IgM+ + +, C1q + + +, κ + + + and λ + + +,
with a granular fluorescence distribution along the capillary wall.
Electron microscopy showed that high-density massive electron-
dense material deposits were observed in the subendothelial and
mesangial areas. There were segmental foot process fusion in
podocytes. Therefore, secondary hyperplastic glomerulonephritis
was considered.

Therefore, the final diagnosis was Q fever endocarditis-
associated glomerulonephritis. Doxycycline was given to the boy
orally and daily, and no fever occurred again. Sixteen months
later, hematuria disappeared and PR3-ANCA remainded positive
(Table 1). The patient was recheck positive Coxiella burnetii phase
I IgG antibody and phase II IgG antibody and continued to receive
doxycycline orally. Long-term prognosis requires further follow-up
to be determined.

Discussion

Q fever endocarditis is a relatively rare disease that accounts for
5% of blood culture-negative infective endocarditis. Han et al. (7)
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TABLE 1 Laboratory results of the patient.

Parameters 2 months ago

(at the onset)

1.5 months

ago

Time 0

(Admission in

our hospital)

1 months

later

16 months

later

White blood cells (109/L) 7.6 5.9 5.69 4.02 4.0

Hemoglobin (g/L) 124 110 111 101 128

Platelets (109/L) 190 156 119 193 197

AST (U/L) 163.2 208.7 147 37 27.5

ALT (U/L) 115.12 94 92 19 19.4

Creatinine (μmol/L) 43.5 47.8 49.5 56.3 33.1

eGFR (ml/min/1.73 m2) 120.8 109.9 106.2 93.4 165.4

C-reactive protein (mg/L) 6.6 16.5 6.73 8.0 ND

Erythrocyte sedimentation rate (mm/h) ND 31 22 ND 2

Procalcitonin (ng/ml) 0.23 0.28 0.19 0.27 ND

Complement 3 (g/L) ND 1.01 0.97 0.92 1.3

Complement 4 (g/L) ND 0.147 0.18 0.18 0.157

Anti-PR3-ANCA antibody (RU/ml) ND >400 114.8 158.8 149.61

Anti-myeloperoxidase antibody (RU/ml) ND 5.28 0.80 0.7 <2.0

Anti-glomerular basement membrane

antibody

ND Negative Negative Negative Negative

Anti-nuclear antibodies (ANA) ND Negative Negative ND ND

Anti-double-stranded DNA (dsDNA) ND Negative Negative ND ND

Rheumatoid factor (IU/ml) ND 63.77 72.36 ND 11.76

Urinalysis

Protein (–) (–) (–) (+) (–)

Red blood cells (/HPF) 43.61 20.6 79.9 312.6 0.89

Urinary protein/creatinine ratio (mg/mg) ND ND 0.30 0.72 ND

Urinary calcium/creatinine ratio (mg/mg) ND ND 0.01 ND ND

24-h urine protein quantity (g) ND ND 0.29 0.57 0.1

AST, aspartate aminotransferase; ALT, alanine aminotransferase; eGFR, estimated glomerularfiltrationrate; ND, no data.

reported six cases of Q fever endocarditis (4.08%) among 147 cases
of blood culture-negative infective endocarditis in mainland China.
The clinical manifestations of Q fever endocarditis are similar to
those of common bacterial infective endocarditis, such as fever,
heart murmur and weight loss, and valve dysfunction, heart failure
and cerebral artery embolism can occur in severe cases. Unlike
patients who have other causes of endocarditis, patients with Q
fever endocarditis had a relatively mild inflammatory response
and higher RF levels and were more likely to have biochemical
indicators of other organ dysfunction, such as liver and kidney
dysfunction (8).

The serological diagnosis of Q fever relies on the I phase and
phase 2 antigens of Coxiella burnetii. Serology was positive in
almost all cases and remains important in establishing a diagnosis
of Q fever endocarditis (9). Immunofluorescence assay (IFA) is the
preferred serological diagnostic technique for the diagnosis of Q
fever due to its simple operation and high accuracy (10). Recently,
there have been many reports on the discovery of Coxiella burnetii
using mNGS technology (11). In this case, Coxiella burnetii was

detected from the peripheral blood using mNGS, and the results
of mNGS were subsequently confirmed by IFA.

Endocarditis usually occurs in patients who have prior valvular
damage or who are immunocompromised (12). In patients
undergoing valve replacement, the risk of infective endocarditis
was significantly higher in patients with biological valves than in
patients with mechanical valves (13). Deyell et al. (14) reported
that transthoracic echocardiography is of limited value in Q fever
diagnosis since vegetation is small or absent. However, in our
report, this patient had a history of Tetralogy of Fallot and
underwent multiple cardiac surgeries. Prominent vegetation was
present on the pulmonary valve, and the findings by cardiac
ultrasound aided in the diagnosis of Q fever endocarditis.

Infectious endocarditis can also lead to renal damage.
The pathogenesis includes immune-mediated, direct infection
of the pathogen, renal abscess, renal embolism, and vasculitis,
so the clinical manifestations are complex. Activation of the
complement system through the classical pathway is an important
pathogenic mechanism that can cause a decrease in complement

Frontiers in Medicine 03 frontiersin.org

https://doi.org/10.3389/fmed.2026.1701814
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Li et al. 10.3389/fmed.2026.1701814

FIGURE 1

Cardiac ultrasound demonstrated pulmonary valve vegetation (arrow).

C3 and C4. Immunofluorescence examination of renal tissue
showed glomerular C3 and other immunoglobulin deposits
(15). Antinuclear antibody, rheumatoid factor, antiphospholipid
antibody, ANCA and cryoglobulin can be positive (16). The clinical
manifestations cover various types of glomerular disease, including
asymptomatic hematuria or proteinuria, acute nephritis syndrome,
nephrotic syndrome, and even aggressive glomerulonephritis. The
renal pathology can be mesangial proliferative glomerulonephritis,
membranogenic glomerulonephritis, crescent glomerulonephritis
(17), renal infarction caused by renal vascular embolism, and focal
nephritis caused by local renal embolism (18).

ANCAs are autoantibodies detected as substrates with normal
human neutrophils and are classified into cytoplasmic ANCAs (c-
ANCAs) and perinuclear ANCAs (p-ANCAs). The main target
antigen of c-ANCA is proteinase 3 (PR3), while the main
target antigen of p-ANCA is myeloperoxidase (MPO). ANCA
is a specific serological marker of systemic vasculitis-associated
diseases, also seen in non-vascular inflammatory diseases and
infectious diseases, so positive ANCAs have been found in
multiple infectious diseases. In recent years, with successive reports
of cases of infective endocarditis with positive ANCAs (19),
the relationship between infective endocarditis and ANCAs has
received increasing attention.

The clinical manifestations of infective endocarditis can
overlap with those of ANCA-associated vasculitis, such as
fever, renal damage, lung damage, cutaneous purpura or
ecchymosis, and splenomegaly. This patient presented with
fever, hematuria, proteinuria, and positive ANCAs; therefore,
he was more likely to be misdiagnosed with ANCA-associated
glomerulonephritis. Kidney disease caused by infection usually
belongs to immune complex deposition glomerulonephritis,
while ANCA-associated glomerulonephritis shows oligoimmune
complex or crescent formation. Therefore, renal biopsy is crucial
to distinguish infection-associated glomerulonephritis and

ANCA-associated glomerulonephritis. In this case, renal biopsy
proved secondary proliferative glomerulonephritis and excluded
ANCA-related glomerulonephritis.

Patients with infection-associated glomerulonephritis due
to infective endocarditis should be given effective antibiotics
and even need combined surgical treatment for heart valve
destruction. Patients with acute renal impairment caused by
infective endocarditis with positive ANCAs have a good prognosis
after effective antibiotic treatment, suggesting that antibiotic
treatment in these patients is the key and basic treatment. For
patients with more cellular crescents, hormone therapy can be used
to prevent the formation of new crescents and the transformation
of cellular crescents into fibrous crescents. However, effective anti-
infection therapy or valve replacement to remove infection are the
most important for patients with fibrous crescents (20). Our patient
received doxycycline treatment, and no fever or gross hematuria
occurred again. One and a half months later, the boy still had
microscopic hematuria and continued to receive doxycycline orally.
The expected time of doxycycline therapy was 18 months and
further follow-up and surveillance was needed.

The specific combination of pediatric Q fever endocarditis,
glomerulonephritis, and PR-3 ANCA positivity presents diagnostic
challenges or warrants particular attention. Pediatric Q fever
endocarditis itself is inherently difficult to diagnose due to its
atypical symptoms, which can easily be confused with other
pediatric conditions. The presence of glomerulonephritis further
complicates the clinical picture, potentially affecting renal function
in affected children, necessitating precise differential diagnosis and
timely, effective treatment. The positivity of PR-3 ANCA adds
uncertainty to this combination, as it may be associated with
multiple autoimmune diseases, thereby complicating the etiology,
pathogenesis, and prognostic evaluation of the entire condition.
This complex scenario places high demands on clinicians’
diagnostic and therapeutic capabilities, making it a topic of special
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interest. In-depth investigation into its underlying mechanisms and
pathophysiological relationships holds significant importance for
advancing the clinical management of pediatric-related diseases.

In conclusion, Q fever endocarditis should be considered for
children presenting with chronic fever, hematuria, proteinuria and
positive ANCAs, especially those with a history of congenital heart
disease or cardiac operations. It is very helpful for the diagnosis to
undergo these examinations, including mNGS, cardiac ultrasound
and renal biopsy.
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