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Abstract. Granulomatosis with polyangiitis (GPA) is a rare ANCA-associated vasculitis
in children, often characterized by severe multisystem involvement and diagnostic
challenges. We report a case of a 17-year-old female evaluated at the Department
of Pediatric Rheumatology and Autoinflammatory Diseases of the SI “Academician
Lukyanova Institute of Pediatrics, Obstetrics and Gynecology of the NAMS of Ukraine”
(Kyiv, Ukraine). The disease initially manifested with febrile fever and sinusitis with
bloody-purulent discharge, followed by arthralgia and joint swelling. After temporary
regression with antibiotic therapy, relapse occurred four months later with fever,
hemorrhagic papular rash with necrotic lesions, dyspnea, and hemoptysis. Imaging
revealed bilateral polysegmental pneumonia with 65% lung involvement. Differential
diagnosis included systemic lupus erythematosus and other systemic connective tissue
diseases. A tenfold elevation of anti—proteinase 3 antibodies confirmed GPA. Despite
pulse methylprednisolone, cyclophosphamide, and antibiotic therapy, the patient
developed rapidly progressive acute kidney injury requiring urgent renal replacement
therapy. Subsequent treatment with rituximab resulted in marked clinical improvement
and disease regression.

This case is notable for the delayed diagnosis and fulminant renal progression requiring
dialysis in a pediatric patient, highlighting the importance of early ANCA testing and
timely initiation of biological therapy in refractory GPA.

Keywords: acute kidney injury, granulomatosis with polyangiitis, children, diagnostics,
treatment.
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I'panynemMaTo3 3 noJiiaHriiToM 3 pO3BUTKOM rOCTPOro NOIMKOIKEHHS HUPOK y
JATHHM: KJIHIYHAA BUNIAAO0K TA TPYAHOIII BeIEHHS

THHII «IacTutyT 6iosorii Ta Mmequumau» KHY im. Tapaca Illesuenka, Kuis, Ykpaina
21TV «BceykpaiHChLKMIA LIEHTp MatepuHcTBa Ta autiHctBa HAMH Ykpainn», Kuis, Ykpaina
3XapKiBCbKMIi HALIOHANILHUI MEIVMYHMIA YHIBEPCUTET, XapKiB, YKpaiHa

Pestome. Ipanysemamos 3 nosianeiimom (I'IA) — piokicnuit AN CA-acouitiosanuii eackyaim y dimeil, ujo yacmo
XapaKmepu3yemuvCsi MANCKUM MYAbIMUCUCIMEMHUM YPadceHHAM [ diaenocmuyHumu mpyonowamu. Ilpedcmaeneno kai-
HiYHUl unadok 17-piunoi nauienmiu, sxa npoxodusa obcmedcenHs y 8i00inenni dumsuoi peesmamonoeii ma aymosa-
nanvHux 3axeopiosans Y «lncmumym nediampii, akywepcmea i einexonoeii imeni akademixa O. M. Jlyx snosoi HAMH
Yipainu» (m. Kuie, Yxpaina). 3axeoprosanus 0e6romyeano (GedpuibHOr eapauKo0 ma CUHYCUMOM I3 KpPO8 SIHUCMO-
CHIHHUMU BUOQINCHHAMU, 3 NOOAABUWIUM PO3BUMKOM apmpaneiil i npunyxiocmi cyenobie. Ilicas mumuacoeozo peepecy
cumnmomie Ha mai aumubaxmepianbHoi mepanii uepes womupu micsayi i00y8cs peyuous i3 niOBUUCHHIM MeMnepamypu
mina, eemMopazitHumM nNAnYAbO3HUM BUCUNOM 3 HEKPOMUMHUMU eAeMeHMAMU, 3a0UlKO0I0 Ma KPOBOXAPKAHHAM. 3a 0aHuU-
MU IHCMPYMEHMAAbHUX Memo0ié 00CmedceH sl BUABACHO 0800IUHY NOAICe2MEHMAPHY NHEBMOHII 3 YPANCCHHAM OAUZLKO
65% necenesoi mkanunu. Y mexcax ougepenyiiinoi diaeHocmuku po3easdanu cCUCMeMHUN Yepeonull 084ax ma iHuli
cuUCmeMHi 3axX80pI0AHHS CNOAYYHOI mKanunu. [lecasmuKpamue niosuujenHs piHs anmumin 0o npomeinasu 3 (anti-PR3)
niomeepouno diaernos I'TIA. Hessaxcarouu Ha npoedeHHs Nyabc-mepanii Memuanpeonizononom, yukiogocpamioom ma
aHmubakmepianvHoi mepanii, y NAUIEHMKU PO3BUHYAOCS WEUOKONPOZpecyrHe 20Cmpe NOUKOONCeHHS HUPOK, W0 NO-
mpebysano HesiOKkAadHOI HUpKoeoi 3amicroi mepanii. Ilodanvuie npUsHAUEHHs PUMYKCUMAOY 3YyMOBUNO BUPAICEHE Ki-

HiYHe NOKpauleHHs ma pezpecito 3ax60PHBAHHS.

IIpedcmasnenuii 6unadok € nOKazoeuM wo0o nizHboI éepuiKayii diaeHo3y ma OAUCKABUUHO20 NPO2PECYB8AHHS
HUPK0B020 YPANCEHHS 3 HeOOXIOHICMI0 NpoeedeHHs 0ianizy 6 OUmsaHoOMY 8iyi, Wo NIOKPecarOe 8ANCAUBICIb PAHHBO2O GU-
snauenns ANCA ma ceoeuacroeo npusnauents bionoeiunoi mepanii npu pegppakmepromy nepeoicy I'lIA.

KimouoBi ciioBa: cocmpe ypasicenns Hupok, epanyiemamosHuii noaianeiim, dimu, oiaezHocmuka, AiKy8anHs.

Introduction. Since 2011, following the recom-
mendations of leading international rheumatological
societies (ACR, ASN, EULAR), a new nomenclature
has been adopted for the systemic vasculitis previously
known as Wegener’s granulomatosis — granulomatosis
with polyangiitis (GPA). This term reflects the hallmark
characteristics of the disease: the formation of granu-
lomas and systemic inflammation of predominantly
small-to-medium-sized vessels.

GPA is classified as an antineutrophil cytoplas-
mic antibody (ANCA)-associated systemic vasculitis,
along with eosinophilic granulomatosis with polyangi-
itis (EGPA, formerly Churg-Strauss syndrome), micro-
scopic polyangiitis (MPA), and renal-limited necrotiz-
ing crescentic glomerulonephritis. The overlapping
clinical features of these entities often complicate the
differential diagnosis [1].

The incidence of GPA ranges from 2 to 12 cases
per million inhabitants, with an equal distribution be-
tween men and women. In the pediatric population,
the disease is exceptionally rare, occurring predomi-

Tetiana V. Budnik
budniktania8 @gmail.com

nantly in girls. While the estimated annual incidence of
GPA in adults is 1:100,000 (with 90% of cases reported
in Caucasians), the pediatric incidence is significantly
lower, at approximately 0.1:100,000 [2]. Consequently,
standardized and regulated treatment regimens for chil-
dren remain limited.

The etiopathogenesis of systemic vasculitis is com-
plex and autoimmune in nature. It involves the produc-
tion of ANCAs directed against proteinase 3 (PR3) in
approximately 80% of GPA patients, or against myelo-
peroxidase (MPO) in about 10% of patients with MPA.
Furthermore, antibodies to lysosomal membrane pro-
tein 2 (LAMP-2) may play a role in the pathogenesis
through molecular mimicry [3].

GPA may present as a localized form, typically af-
fecting the upper respiratory tract, or as a more severe
and aggressive systemic form. Clinical manifestations
depend on the specific vascular beds involved. Beyond
the classic diagnostic triad — granulomatous inflamma-
tion of the upper and lower respiratory tracts and nec-
rotizing pauci-immune glomerulonephritis associated
with ANCA — the disease can also involve the central
and peripheral nervous systems, skin, gastrointestinal
tract, and musculoskeletal system [4].

Clinical presentation often varies depending on
the disease stage and the extent of multi-organ involve-
ment. While the clinical and laboratory features of GPA
have been well-characterized in several large adult co-
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horts, pediatric data remain scarce due to the rarity of
the disease in childhood [5].

Renal involvement is observed in 38% to 100% of
GPA cases. Renal manifestations, typically presenting
as pauci-immune necrotizing glomerulonephritis, oc-
cur in 70—85% of patients at some stage of the disease.
Initial laboratory and clinical signs of renal damage are
present in approximately 25% of patients at disease on-
set. A rapidly progressive form of glomerulonephritis,
characterized by a swift decline in renal function, oc-
curs in about 28% of GPA patients. In other instances,
renal involvement develops later, during the subsequent
months or even years [4, 7]. Pathognomonic signs of
renal damage in GPA include proteinuria, hematuria,
and a decreased glomerular filtration rate (GFR).

Patients with renal insufficiency face a significant-
ly increased risk of mortality, particularly those requir-
ing renal replacement therapy, with mortality rates ris-
ing over time. The most critical complication of GPA is
acute kidney injury (AKI). According to some reports,
the incidence of AKI among hospitalized patients can
reach 91.5%. Without targeted intervention, AKI rap-
idly progresses to end-stage renal disease (ESRD) and
remains a primary cause of mortality.

The overall mortality rate for GPA is 43.5 per 1,000
person-years. During the first year following diagnosis,
this rate peaks at 97.4 per 1,000 person-years before
gradually declining. If left untreated, the one-year mor-
tality rate for GPA is as high as 90% [6].

This report aims to describe and analyze a rare
clinical case of GPA in a pediatric patient complicated
by severe AKI.

Case presentation. In June 2023, a 17-year-old fe-
male patient was admitted to the Department of Pedi-
atric Rheumatology and Autoinflammatory Diseases of
the SI “Academician Lukyanova Institute of Pediatrics,
Obstetrics and Gynecology of the NAMS of Ukraine.”
The primary objectives of hospitalization were diagnos-
tic verification and the determination of a therapeutic
strategy. Upon admission, the patient presented with
edema of the ankle, wrist, and knee joints, as well as
a polymorphic rash localized on the shins, hands, el-
bows, forchead, and ears. Additionally, she reported a
sporadic cough and severe generalized weakness.

At the time of admission, a preliminary diagnosis
was established: ANCA-associated systemic vasculitis
(Granulomatosis with Polyangiitis, GPA), character-

ized by an acute progressive course in the active phase
(Activity Stage I1I). The disease activity, assessed using
the Birmingham Vasculitis Activity Score (BVAS), was
27 points at onset, indicating high clinical activity.

The patient’s medical history revealed that six months
before admission, she had developed right-sided sinus-
itis with bloody-purulent discharge. She was treated with
amoxicillin/clavulanate (1000 mg for 5 days), which re-
sulted in transient clinical improvement. However, one
week later, she developed arthralgia in the knee joints and
swelling of the ankle joints. Following a subsequent 6-day
course of ciprofloxacin, the joint syndrome regressed.

In late May 2023, the patient developed a sore
throat, dry cough, and a febrile temperature of 38.1°C.
Despite a 5-day course of cefixime, which provided
transient relief, her condition deteriorated immediately
following the cessation of antibiotic therapy. Her body
temperature rose to 38.6°C, accompanied by the ap-
pearance of a papular rash on the shins, hands, elbows,
face, and ears, with a marked tendency toward necrotic
transformation.

Chest X-ray revealed signs of bilateral pneumonia.
The patient’s clinical status progressively worsened,
characterized by dyspnea, cough with hemoptysis, se-
vere myalgia, and arthralgia, leading to hospitalization
at a regional pediatric hospital.

Upon admission, the patient was in critical condi-
tion with a body temperature of 38.6°C, oxygen saturation
(Sp02) of 80% on room air, and a respiratory rate of 26—
28 breaths per minute. Physical examination revealed a
polymorphic rash with necrotic elements localized on the
extremities, face, and auricles. Laboratory findings indi-
cated a systemic inflammatory response: erythrocyte sedi-
mentation rate (ESR) was 52 mm/h and C-reactive pro-
tein (CRP) was 48 mg/L. The D-dimer level was signifi-
cantly elevated at 4.66 pg/mL (normal < 0.5). Screening
for tuberculosis (TBC), HSV, EBV, and CMV was nega-
tive. While SARS-CoV-2 PCR was negative and IgM was
0.297 (negative), IgG to SARS-CoV-2 was 6.884 (posi-
tive). Serological testing for autoimmune markers showed
positive anti-double-stranded DNA (anti-dsDNA) anti-
bodies at 35.71 IU/mL (normal < 20.0), while antinuclear
antibodies (ANA) were negative.

The patient was initially diagnosed with severe
community-acquired bilateral polysegmental pneumo-
nia and Grade II respiratory failure (Fig. 1).

Fig. 1. Chest X-ray and CT

scans of a patient with GPA.
Findings demonstrate bilateral
polysegmental pneumonia with

an estimated total lung involvement
of approximately 65%.

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO Aiaaidy N21 (89) 2026

BrnaakM 3 KAIHIYHOT MPAKTUKK 5



Clinical case reports

Ukrainian Journal of Nephrology and Dialysis, 1 (89)’2026

Radiographic findings showed homogenous opaci-
ties of medium intensity in the middle and lower lobes
of both lungs, more pronounced on the right, with vis-
ible air bronchograms. The pulmonary markings were
enhanced, and the hilar regions were structureless and
infiltrated. High-resolution CT (HRCT) of the chest
confirmed bilateral polysegmental pneumonia with ap-
proximately 65% total lung involvement. Hematologi-
cal analysis revealed Grade III anemia (red blood cell
count 2.6—3.0 x 10!2/L, hemoglobin 63.0—80.0 g/L).
Urinalysis showed moderate erythrocyturia, mild pro-
teinuria (0.264—0.297 g/L), and slight leukocyturia (up
to 16 cells/hpf). Musculoskeletal ultrasound revealed
signs of synovitis in the right ankle joint and free fluid
(up to 4 mm) in the left ankle joint.

Oxygen therapy was initiated via a facial mask,
maintaining oxygen saturation (SpO2) between 94%
and 99%. On June 13, 2023, the patient received a
transfusion of 250 mL of leukocyte-depleted packed
red blood cells (Group A (II) Rh+). On June 22, 2023,
multi-drug antibiotic therapy was administered, in-
cluding linezolid (600 mg IV), meropenem (1000 mg),
and moxifloxacin (400 mg). A bone marrow aspiration
performed on June 14, 2023, revealed a cellular marrow
with a normoblastic type of hematopoiesis.

Under the administered treatment, significant
clinical improvement was observed, characterized by
a reduction in systemic inflammatory activity, normal-
ization of body temperature, stable SpO2 (95-97%),
and regression of the necrotic skin rash. Follow-up
chest X-rays demonstrated positive dynamics, showing
a decrease in edematous and infiltrative changes. Oral
glucocorticoid (GC) therapy was initiated with meth-
ylprednisolone (48 mg/day), which initially contrib-
uted to the positive clinical trend. However, the patient
subsequently developed refractory vomiting (up to 10

episodes per day) with streaks of mucus and blood. Due
to the clinical complexity and the need for specialized
care, she was transferred to the Institute of Pediatrics,
Obstetrics, and Gynecology (IPAG).

Patient history. The patient was born full-term fol-
lowing an unremarkable first pregnancy and uncom-
plicated delivery, with a birth weight of 2,400 g and a
length of 52 cm. She was breastfed until two months
of age, followed by formula feeding. Childhood vac-
cinations were administered according to the national
schedule without complications. Her past medical
history includes varicella and seasonal acute respira-
tory viral infections (2—3 times per year). In 2021, she
contracted COVID-19, which was complicated by a
persistent subfebrile temperature for one month. In
December 2022, she was diagnosed with right-sided si-
nusitis, followed by bilateral pneumonia in early 2023.
Menarche occurred at age 12 with regular cycles. No
prior surgical interventions or significant traumas were
reported. Family history was notable for type 2 diabetes
mellitus in the maternal grandmother.

Physical examination (Admission to the ICU). Upon
admission to the Intensive Care Unit (ICU), the patient’s
vital signs were as follows: body temperature 36.2°C,
heart rate 95 beats per minute, and blood pressure
110/70 mmHg. Anthropometric measurements in-
cluded a weight of 55 kg and a height of 165 cm (Body
Mass Index [BMI] 20.2 kg/m?; body surface area [BSA]
1.60 m?).

The patient’s general condition was assessed as
moderately severe. She presented with an asthenic
physique and adequate nutritional status. Physical ex-
amination revealed pallor of the skin and a widespread
maculopapular rash with necrotic elements localized
on the shins, elbows, hands, forehead, and auricles
(Fig. 2).

Fig. 2. Clinical appearance of a patient with GPA, demonstrating maculopapular rash with necrotic elements localized
on the shins, elbow region, and auricle.

The visible mucous membranes were pink and
moist; however, a solitary ulcer was noted on the buccal
mucosa near the premolar teeth. The tongue was pink
with a white coating. Peripheral cervical lymph nodes

were enlarged to 0.5 cm, remained painless, and were
not fixed to the surrounding tissues. Muscle tone was
symmetric and satisfactory.
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Pulmonary percussion revealed dullness bilateral-
ly. Upon auscultation, diminished breath sounds were
noted, with crepitus present in the right lung fields.
Heart sounds were clear and rhythmic. Significant
swelling and deformity of the knee, ankle, wrist (ra-
diocarpal), and interphalangeal joints were observed.
The affected joints were not warm to the touch and
were painless on palpation; both active and passive
ranges of motion were full, with preserved joint func-
tion. The abdomen was soft and non-tender upon
superficial palpation. The liver was palpable 1.5 cm
below the costal margin; the spleen was not palpable.
Bowel movements were regular, and no voiding dys-
function was observed.

Preliminary _diagnosis. A preliminary diagnosis
was established: ANCA-associated systemic vasculi-
tis (Granulomatosis with Polyangiitis, GPA). Clini-
cal manifestations included: Skin — Maculopapular
rash with necrotic elements; Upper respiratory tract —
History of right-sided sinusitis; Lower respiratory
tract — Bilateral community-acquired pneumonia with
Grade II respiratory failure; Renal involvement — Per-
sistent erythrocyturia and proteinuria; Musculoskeletal
system — Polyarthritis involving the knee, ankle, wrist,
and interphalangeal joints; Hematological — Chronic
Grade III anemia.

Differential diagnosis and laboratory evaluation.
The diagnostic priority was the differential diagno-
sis between systemic lupus erythematosus (SLE) and
other systemic connective tissue diseases (SCTDs).
The comprehensive diagnostic plan included: complete
blood count (CBC), biochemical profile, quantitative
C-reactive protein (CRP), antistreptolysin O (ASLO),
rheumatoid factor (RF), antinuclear antibodies (ANA),
antineutrophil cytoplasmic antibodies (ANCA) panel,
lactate dehydrogenase (LDH), serum electrolytes,
throat culture, coagulogram, D-dimer, and ferritin.
Additionally, antiphospholipid antibodies (APA), anti-
double-stranded DNA (anti-dsDNA), serum immu-
noglobulins (IgG, IgM, IgA), urinalysis, the Nechipo-
renko test, 24-hour proteinuria and glucosuria, and a
coprogram were performed.

Instrumental diagnostics included electrocardiog-
raphy (ECGQG), echocardiography (Echo-KG), and ul-
trasound of the paranasal sinuses (ENT), kidneys, thy-
roid gland, and joints. Multidisciplinary consultations
were conducted with an ophthalmologist, otolaryngol-
ogist (ENT), nephrologist, and dermatologist.

Laboratory investigations revealed the following sig-
nificant abnormalities:

e Inflammatory markers: Persistent elevation of ESR

(10—20 mm/h) and CRP (6—46 mg/L).

e Hematological profile: Grade I-II anemia with

hemoglobin levels ranging from 88 to 100 g/L;

ferritin elevation to 194 ng/mL.

e Hemostasis: A critical increase in D-dimer levels
(exceeding 15,000 ng/mL).

e  Specific biomarkers: A 10-fold increase in anti-
proteinase 3 (anti-PR3) antibodies, with titers

exceeding 200 U/mL (more than 10 times the
upper limit of normal).

e Urinalysis: Hematuria (erythrocyturia up to
70 cells/hpf) and proteinuria (up to 0.99 g/L).

Therapeutic intervention and clinical course. The
treatment regimen was initiated with intravenous
(IV) pulse therapy consisting of methylprednisolone
(1000 mg daily for three consecutive days), followed
by a transition to oral methylprednisolone (60 mg/day).
Induction immunosuppressive therapy included I'V cy-
clophosphamide (750 mg). Supportive and adjunc-
tive therapy comprised broad-spectrum antibiotics
(meropenem and vancomycin), antithrombotic agents
(rivaroxaban 10 mg/day, subsequently increased to
15 mg/day, and enoxaparin 0.4 mL), furosemide, and
IV pentoxifylline (100 mg). Additional medications in-
cluded detoxification therapy, enalapril (5 mg), Lespe-
dezaextract, mesna (foruroprotection),andomeprazole.
This comprehensive approach initially led to a reduc-
tion in systemic inflammatory activity and a decline in
D-dimer levels.

However, the patient’s clinical status was compli-
cated by a rapid deterioration of renal function. Labo-
ratory monitoring revealed a significant increase in
serum creatinine (up to 248 umol/L) and urea (up to
26.5 mmol/L), alongside rising potassium levels. The
estimated glomerular filtration rate (¢GFR) acutely de-
clined to 27 mL/min/1.73 m2. Due to the development
of AKI, the patient was transferred to the Department
of Intensive and Efferent Therapy for Acute Intoxica-
tions at the National Children’s Specialized Hospital
“OKHMATDYT?” for urgent renal replacement thera-
py (RRT). Following a course of extracorporeal treat-
ment, the patient’s renal function parameters stabilized
(creatinine 138 pumol/L, urea 13.2 mmol/L), allow-
ing for her transfer back to the SI “IPAG named after
O.M. Lukyanova NAMS” for continued management
of the underlying disease.

Final diagnosis and revised therapeutic strategy.
At this clinical stage, the definitive diagnosis was for-
mulated as follows: ANCA-associated systemic vasculi-
tis — Granulomatosis with Polyangiitis (GPA). The dis-
ease was characterized by an acute, multisystem course
involving:

e Systemic symptoms: Persistent fever.

e Renal involvement: Pauci-immune necrotizing
glomerulonephritis.

e  Dermatological: Necrotic skin rash.

e Respiratory: Upper and lower respiratory tract
involvement.

e  Musculoskeletal: Polyarthritis.

e Ocular: Peripheral retinal vasculitis in both eyes.
The clinical activity was assessed at 27 points on

the BVAS scale (Birmingham Vasculitis Activity Score).

The current status was further complicated by a history

of AKI in the recovery stage.
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The therapeutic regimen was intensified and in-

cluded:

Glucocorticoids: Oral methylprednisolone (40 mg/
day, administered in a split dose: 24 mg at 08:00, 8
mg at 13:00, and 8 mg at 18:00).

Biological therapy: Induction with rituximab (500
mg IV, two doses).

Supportive care: Intravenous immunoglobulin
(IVIG), antiplatelet therapy (dipyridamole 50
mg twice daily, pentoxifylline 50 mg twice daily),
enalapril (5 mg), and a B-blocker (2.5 mg).

e  Prophylaxis and supplementation: Trimethoprim/
sulfamethoxazole (240 mg daily)
for Pneumocystis prophylaxis, folic acid (1 mg),
vitamin D3 (2000 IU/day), calcium (1000 mg/
day), omeprazole (20 mg/day), omega-3 fatty
acids, and B-complex vitamins.

¢  Ophthalmological: Topical anti-inflammatory eye
drops.

The initiated treatment resulted in significant posi-
tive clinical and laboratory trends, particularly regard-
ing renal function (Table 1).

Table 1

Trends in selected laboratory parameters and kidney function in a 17-year-old patient with GPA during the
recovery phase following AKI

Date TOtalrg::]O;f/S‘Lt erol, Urea, mmol/L TOtalgP/rf tein CRP.mg/L| Creatinine, umol/L L /:]?nF/I:}S m2
July 14 648 14.34 60.6 3 @ 2
July 18 647 1219 541 9 125 48
July 24 750 12.32 654 4 18 51
July 31 776 8.82 62.0 8 121 49
August 03 773 8.25 62.9 5 103 58

Note:

patients; CRP — C-reactive protein.

However, some metabolic instability persisted,

including fluctuations toward metabolic acidosis, tran-

Note:

*¢GFR (estimated Glomerular Filtration Rate) calculated using the bedside Schwartz formula for pediatric

sient episodes of hyperkalemia, and persistent hypocal-
cemia (Table 2).

Table 2
Trends in blood gas and electrolyte parameters in a patient with GPA during the recovery phase following AKI
Date pH pCO,, mmHg p0,, mmHg Het, % rsnor(rjlloulr/nL P(:It]::nssli%n " | iCaZ*, mmol/L
July 14 7448 406 25 29 1377 4.32 1.03
July 17 7420 471 21 25 139.8 3.83 0.91
July 25 1252 %9 22 30 143.2 5.03 071
July 31 1397 428 29 34 1421 5.26 0.98

iCa?* — ionized calcium.

The patient with GPA complicated by AKI re-

ceived an intensive induction regimen consisting of the
following pathogenetic therapies:

Intravenous Pulse Cyclophosphamide: Admini-
stered at a dose of 750 mg every two weeks (3 doses),
followed by a fourth dose of 750 mg after a three-
week interval.

High-Dose Glucocorticoids: Intravenous pulse
therapy with methylprednisolone (1000 mg daily
for three consecutive days).

pCO, — partial pressure of carbon dioxide; pO, — partial pressure of oxygen; Hct — hematocrit;

e Biological Therapy: Induction with rituximab
(500 mg 1V, 2 doses).

e Adjuvant Immunotherapy: Intravenous immuno-
globulin (IVIG) was administered to stabilize the
immune response and mitigate infection risks dur-
ing aggressive immunosuppression.

Discussion. The diagnosis of systemic vasculitis,
including Granulomatosis with Polyangiitis (GPA), is
primarily based on characteristic clinical manifesta-
tions. The “gold standard” remains histological exami-
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nation, which typically reveals necrotizing small-vessel
vasculitis and granulomatous inflammation character-
ized by the presence of multinucleated giant cells.

However, histopathological confirmation is fre-
quently unattainable in the early stages of GPA. In pa-
tients presenting with suggestive clinical symptoms for
whom a biopsy is either unfeasible or non-diagnostic,
positive ANCA (antineutrophil cytoplasmic antibody)
testing is pivotal for establishing the diagnosis. ANCAs
are directed against two major neutrophil enzymes: ser-
ine proteinase 3 (PR3) and myeloperoxidase (MPO).
Antibodies against PR3 (anti-PR3) are virtually pathog-
nomonic for GPA, whereas antibodies against MPO (an-
ti-MPO) are more characteristic of other primary necro-
tizing vasculitides, most notably microscopic polyangiitis
(MPA) [6].

Two primary methodologies are utilized for the
detection of ANCA: indirect immunofluorescence
(ITF) and enzyme-linked immunosorbent assay (ELI-
SA). IIF distinguishes between anti-PR3 and anti-MPO
antibodies based on their characteristic staining pat-
terns: the former is typically associated with cytoplasmic
ANCA (c-ANCA), while the latter corresponds to peri-
nuclear ANCA (p-ANCA). The identification of serum
ANCA titers using IIF techniques provides strong diag-
nostic support, frequently enabling a clinical diagnosis in
cases where a biopsy is either inconclusive or contrain-
dicated.

The sensitivity of c-ANCA titers is closely cor-
related with disease activity. Notably, approximately
20% of patients with active systemic GPA may pres-

ent with a negative ANCA result. This percentage in-
creases to 30% in localized forms of the disease [3, 5].
Induction therapy typically consists of a combina-
tion of corticosteroids and cyclophosphamide; more re-
cently, rituximab has been established as a standard for
remission induction. This is followed by a maintenance
phase involving low-dose corticosteroids in combina-
tion with azathioprine or other disease-modifying anti-
rheumatic drugs (DMARD:s) for several years.
Immunosuppressive regimens are integrated with
comprehensive supportive care, which includes:
¢  Management of organ dysfunction (e.g., treatment
of hypertension or renal replacement therapy);

e Prevention and treatment of treatment-related
comorbidities (e.g., opportunistic infections,
osteoporosis, or cataracts);

e  Monitoring for the exacerbation of pre-existing
conditions or the development of new pathologies.

Despite this multimodal approach to GPA man-
agement, relapses remain frequent, and therapy-related
complications continue to be a major clinical concern.
While the erythrocyte sedimentation rate (ESR) and c-
ANCA titers are traditionally used to monitor disease
activity and identify early signs of relapse, their clinical
utility remains a subject of ongoing debate.

Consequently, the therapeutic strategy for each
patient must be individualized, incorporating an assess-
ment of disease severity and the specific clinical context.
A review of the current literature provides relevant data
on the clinical presentation of ANCA-associated glo-
merulonephritis in the pediatric population (Table 3).

Table 3
Clinical variants of ANCA-associated glomerulonephritis in children
Patient Aggé)r(lzaerrs]/ Type AGN, % CGN, % CTIN, % Treatment Outcome
1 6/F MPA - - - SC RT
2 12/F MPA 100 0 0 S,C RT
3 6/M MPA 10-21 80-90 20-30 SC PD
4 12/F MPA 0 60 20 S.C RT
5 18/M GPA 90-100 0 0 SCRP NKF
6 16 /M GPA 26-32 0 0 $C NKF
7 12/F MPA 23-37 50-60 30-40 SCRP HD
8 16/M GPA 67-73 0 0 SRP ESRD
Note: MPA — microscopic polyangiitis; GPA — granulomatosis with polyangiitis; AGN — acute glomerulonephritis

(% of affected glomeruli); CGN — chronic glomerulonephritis (% of sclerotic glomeruli); CTIN — chronic
tubulointerstitial nephritis (% of affected interstitial tissue); S — Solu-Medrol (methylprednisolone);

C — cyclophosphamide; R — rituximab; P — plasmapheresis; RT — renal transplantation; PD — peritoneal
dialysis; HD — hemodialysis; NKF — normal kidney function; ESRD — end-stage renal disease.

Up to 30% of patients presenting with moderate-
to-severe renal involvement require renal replacement
therapy (RRT) at the time of diagnosis. Notably, be-

tween 40% and 70% of these patients may experience
recovery of renal function following successful induc-
tion therapy [7].
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Current clinical practice guidelines for ANCA-
associated vasculitis with renal impairment recommend
a first-line induction regimen consisting of intrave-
nous pulse methylprednisolone combined with cyclo-
phosphamide to achieve clinical remission. However,
the long-term risk of relapse; furthermore, rigorous
monitoring of absolute leukocyte counts before and af-
ter each infusion is mandatory.

Methotrexate in combination with glucocorti-
coids may be considered as an alternative to cyclophos-
phamide for early systemic disease in patients with a
preserved glomerular filtration rate (¢GFR > 60 mL/
min/1.73 m?). Nevertheless, methotrexate has dem-
onstrated lower efficacy in preventing relapses during
the maintenance phase. It is strictly contraindicated in
cases of renal or hepatic insufficiency. In such clinical
scenarios, mycophenolate mofetil (MMF) combined
with glucocorticoids serves as an appropriate alterna-
tive therapeutic option [8].

In 2014, the National Institute for Health and Care
Excellence (NICE) recommended the use of ritux-
imab in combination with glucocorticoids for the man-
agement of ANCA-associated vasculitis in the follow-
ing scenarios:

When the cumulative dose of cyclophosphamide
has reached its maximum threshold;

e  When cyclophosphamide is contraindicated or
poorly tolerated;

e In patients where the preservation of fertility is a
priority;

e In cases of refractory or progressive disease despite

6 months of standard induction therapy;

e In patients with a history of or active urothelial
neoplasia.

Plasmapheresis (therapeutic plasma exchange) as
an adjuvant therapy may be indicated in severe cases
of rapidly progressive glomerulonephritis (RPGN) to
improve renal survival and reduce the dependence on
long-term dialysis, as well as in patients presenting
with diffuse alveolar hemorrhage.

Intravenous immunoglobulins (IVIG) have dem-
onstrated significant therapeutic efficacy in ANCA-
associated vasculitis and are considered a viable alter-
native for patients with refractory disease or those for
whom conventional immunosuppressive therapy is
contraindicated. Currently, there is no consensus on
the optimal dose, frequency, or duration of IVIG ad-
ministration. Some authors employ IVIG protocols
based on small-scale clinical series, typically combining
them with corticosteroids until conventional immuno-
suppressants can be safely reintroduced [9].

The optimal maintenance strategy for remission
in GPA and other ANCA-associated vasculitides re-
mains a subject of ongoing debate. Given the severity
of the renal impairment in this case, we consider ritux-
imab to be the optimal therapeutic strategy. According
to the current literature, rituximab is associated with a
lower risk of relapse and fewer secondary complications
compared to traditional maintenance regimens. In the

presented case, this approach enabled the prevention of

early mortality and mitigated the direct impact of active

vasculitis on renal function.

Despite these advancements, GPA remains a life-
threatening condition until complete disease control or
clinical cure is achieved. Consequently, further clini-
cal observations and large-scale studies are essential to
refine pharmacological interventions. Such efforts are
necessary to increase patient survival rates, enable tar-
geted treatment and prevention of associated compli-
cations, improve the quality of life, and minimize the
cumulative toxicity of immunosuppressive therapy.

Conclusions:

1. The presented clinical case of GPA complicated
by AKI in a pediatric patient is rare and carries a
guarded prognosis. It demonstrates how pauci-
immune glomerulonephritis due to systemic
vasculitis can manifest initially as typical acute
glomerulopathy, followed by rapid progression to a
critical state of AKI.

Patients presenting with this clinical phenotype
face a high risk of mortality and frequently require
urgent renal replacement therapy (RRT) in
specialized intensive care units.

3. A subset of patients can recover from this critical
state with a return to normal renal function.
Although the specific factors associated with
renal recovery remain to be fully elucidated, they
likely depend on the early initiation of intensive
induction therapy and the use of high-dose
immunomodulatory agents.

Rituximab has demonstrated superior efficacy
and a more favorable safety profile compared to
traditional immunosuppressive regimens. This
makes it a highly viable therapeutic option for
the management of GPA with renal involvement,
including in the pediatric population.

5. Current treatment protocols for GPA, particularly
in children, are based on clinical trials with limited
sample sizes. Therefore, identifying the “ideal”
treatment strategy — aimed at achieving lower
recurrence rates, minimizing drug toxicity, reducing
mortality, and optimizing functional recovery —
requires further large-scale, prospective studies.
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