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Abstract. Rapidly progressive glomerulonephritis corresponds to a clinical scenario of glomerular damage
involving rapid deterioration of renal function with multiple etiologies. Within these, 85 % of cases are
associated with pauci-immune vasculitis with antineutrophil cytoplasmic antibodies (ANCA). However, a
remaining subgroup may present ANCA-negative results. The clinical presentation often involves a decline
in the glomerular filtration rate, sometimes requiring renal replacement therapy, as well as extrarenal
manifestations such as diffuse alveolar hemorrhage. Confirmatory diagnosis is achieved through renal
biopsy, negative serology for ANCA, and exclusion of other etiologies. According fo international clinical
practice guidelines, the recommended freatment for both entities is the same, with the addition of renal
replacement therapy if necessary. However, the prognosis fends fo be unfavorable with little to no recovery
of renal function. This case presents a female patient in the early decades of life with ANCA-negative,

rapidly progressive, pauci-immune glomerulonephritis.
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Introduction

Crescentic or rapidly progressive glomerulonephritis
(RPGN) represents a severe form of glomerular damage
characterized by disruption of the glomerular basement
membrane, resulting in extracapillary proliferation that may
or may not be accompanied by fibrinoid necrosis. By af-
fecting the integrity of the glomerular capillaries, it allows
the interaction between inflammatory mediators and leu-
kocytes, leading to the maturation and activation of mac-
rophages, as well as proliferation of parietal epithelial cells
that culminate in the formation of crescents. Clinically, this
results in rapid loss of renal function manifested as oligo-
anuria, non-nephrotic range proteinuria, and dysmorphic
hematuria [1, 2].

The causes of RPGN are divided into three types: type
I attributed to anti-glomerular basement membrane anti-
bodies, type II caused by immune complexes, and finally,
type 111 attributed to pauci-immune etiology. 85 % of ca-
ses have positive ANCA, while the remaining 5—10 % are
ANCA-negative [3]. Thus, ANCA-negative pauci-immune
vasculitis represents an unusual and infrequent presenta-

tion of RPGN with few cases describes in international li-
terature and no cases reported in Mexico. This case presents
a patient with a debut of RPGN, with suggestive clinical
manifestations of vasculitis, with negative ANCA serology,
confirmed by histological findings as pauci-immune glo-
merulonephritis.

Case description

Female of 18 years of age, with a history of diffuse
sclerosing papillary thyroid cancer diagnosed 2 years ago,
treated with total thyroidectomy 2 years ago + 200 mCi ra-
dioiodine, currently in remission and on hormonal replace-
ment therapy with levothyroxine 100 pug every 24 hours. She
presents with non-productive cough, dyspnea, paresthe-
sia, weight loss of approximately 5 kilograms, and muscle
spasms beginning 2 weeks before her admission. A week la-
ter, she develops a fever of 38 °C, somnolence, lethargy, de-
creased urine volume, and gross hematuria. She goes to the
emergency room where she is neurologically assessed with
a Glasgow Coma Scale score of 12 points (02, M6, V4),
high blood pressure 155/95 mmHg, heart rate of 110 bpm,
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bilateral crepitant rales, oxygen saturation of 91 % by pulse
oximetry, respiratory rate of 22 rpm, non-specific abdomen,
and intact extremities, with decreased strength of 3/5 on
the Daniels scale. A urinary catheter is inserted, and a urine
output of 10 ml with dark color is obtained within 2 hours.
The following urgent laboratory tests and imaging studies
are requested:

— complete blood count: Hb 8.1 g/dl,
17,140 cells/mm?3, platelets 172,000/l

— renal function tests: creatinine 13.98 mg/dl (estimated
glomerular filtration rate by CKD-EPI 2021 at 4 ml/min/
1.73 m?), urea 323 mg/dl, BUN 110 mg/dl, sodium
147 mEq/1, potassium 6.2 mEq/l, chloride 105 mEq/1, bi-
carbonate 15 mmol/I;

— urinalysis: specific gravity 1.015, pH 9, leukocyte es-
terase 100 Leu/uL, negative nitrites, protein 75 mg/dl, leuko-
cyte sediment 10—12 per field, > 100 red blood cells per field;

— rapid antigen test for SARS-CoV-2: negative;

— chest CT scan shows multiple bilateral bronchiectasis
with apical predominance and areas of ground-glass opaci-
ties compatible with community-acquired pneumonia;

— C-ANCA PR3 negative, P~ ANCA MPO negative;

— ANA 1 : 160 granular pattern, negative anti-dsDNA,
negative anti-Ro and anti-La, negative anti-Sm, negative
anticardiolipin IgG and IgM;

— normal levels of C3 and C4, negative cryoglobulins,
C-reactive protein 2.8 mg/dl;

— normal levels of IgA, IgE, and IgM, decreased IgG.
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Figure 1. Bilateral renal ultrasound. A — right
kidney, B — left kidney. Both kidneys have a normal
morphology, position, and echogenicity. The cortex-

medulla relationship is preserved. The dimensions
of the left kidney are 10.6 x 9.5 x 4 cm, and the
dimensions of the right kidney are 10.4 x 5.3 x 4 cm.
There is no dilation in the renal pelvis or calyces, and
no renal calculi are observed

Due to anuria and biochemical findings indicating the
need for urgent dialysis, a vascular access is established,
and 3 hemodialysis sessions are performed. A baseline se-
rum creatinine of 0.63 mg/dl prior to the current illness is
documented. Renal ultrasound shows preserved size and
morphology (Fig. 1). After resolving the need for dialysis,
a renal biopsy is performed considering RPGN with diffe-
rential diagnoses of IgA nephropathy versus pulmonary —
renal syndrome. Initial immunosuppressive management
is initiated with boluses of methylprednisolone 500 mg for
3 days.

The final histopathological diagnosis reveals segmental
necrotizing vasculitis with extracapillary proliferative glo-
merulonephritis (Fig. 2). Immunofluorescence testing is
performed with negative results for IgG, IgM, IgA, Clq, C3,
albumin, kappa, and lambda. Only fibrinogen shows a weak
positive result (+1) in the crescents.

Given the histopathological findings consistent with
ANCA-negative pauci-immune vasculitis, further studies
are conducted to intentionally rule out a paraneoplastic ori-
gin due to the history of papillary thyroid cancer, confirming
complete remission of the oncological disease. Additionally,
an infectious origin is ruled out through urine culture, pe-
ripheral and central blood cultures, and chest tomography
showing resolution of pneumonia but suggestive findings of
incipient alveolar hemorrhage.

Due to the severity of the clinical condition, progres-
sive deterioration of renal function with serum creatinine
at onset > 4 mg/dl, and the development of incipient al-
veolar hemorrhage as evidenced in imaging studies, it is
decided to initiate dual therapy with cyclophosphamide
and rituximab reaching an accumulative dosage of 3 and
2 g, respectively. Close monitoring of renal function and
scheduled hemodialysis sessions are implemented. In the
subsequent months after hospital discharge, a serum cre-
atinine curve showed a decreasing trend, allowing for a
gradual reduction in the dose of renal replacement therapy
(Fig. 3). After 4 months of initiation of immunosuppressive
treatment, the serum creatinine level reaches 2.52 mg/dl,
corresponding to an estimated glomerular filtration rate by
CKD-EPI 2021 of 27 ml/min/1.73 m?, classified as stage
KDIGO G4. As a result, it is decided to discontinue renal
replacement therapy and continue with medical surveil-
lance only.

Discussion

RPGN is a glomerular syndrome characterized by rapid
and persistent deterioration of renal function, subnephrotic
range proteinuria, hematuria, and hypertension [11]. This
syndrome is considered a hallmark of pauci-immune vascu-
litis, of which those with positive ANCA have an incidence
of 20 cases per million. However, there is a subgroup where
ANCA negativity is present in 10 % of cases, representing an
incidence of 2 cases per 1 million [4, 5].

ANCA-negative vasculitis is primarily limited to the kid-
neys, with fewer systemic implications such as fever, arthral-
gia, or weight loss [13]. It usually occurs in younger patients,
and histopathologically, glomerular lesions are particularly
more severe compared to those with positive ANCA [2].
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In a large cohort of 213 patients with RPGN studied by  10—30 % of patients with pauci-immune RPGN do not
the Chapel Hill group in the United States, the probability = have ANCA [2, 6].
of ANCA negativity was approximately 10—20 and 20—30 % Renal biopsy is necessary for the differential diagnosis
when the intensity of immunoglobulin staining was 0 and  of pathologies presenting as a rapidly progressive syndrome.
1+, respectively, on a scale of 0 to 4+. Therefore, around In our case, a young female patient presented with systemic

Figure 2. Renal cortex biopsy with a total of 61 glomeruli.

A — hematoxylin and eosin staining showing arteries and arteri-
oles without significant histological alterations, tubular atrophy/
interstitial fibrosis in 50 %, 40 % interstitial inflammation, focal in-
terstitial hemorrhage, 21 % of glomeruli with focal sclerosis, 79 %
with crescent formation, 26 % with fibrinoid necrosis, and 45 % with
neutrophil infiltration. B — Jones staining revealing evidence of fi-
brous crescents in 14 %, fibrocellular crescents in 45 %, and cel-
lular crescents in 39 %
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Figure 3. Follow-up of serum creatinine and erythrocyte
sedimentation rate as an inflammation marker from diagnosis
until the end of treatment, which concluded with successful
withdrawal of renal replacement therapy

manifestations and gradual deterioration of renal
function requiring renal replacement therapy. In
addition to negative antineutrophil cytoplasmic
antibodies, other causes of RPGN, such as sys-
temic lupus erythematosus and IgA nephropathy,
were ruled out based on the clinical context, age
group, and gender of the patient. IgA nephropa-
thy can present as a rapidly progressive syndrome
in 5—10 % of cases [5, 6].

The pathological anatomy of ANCA-negative
pauci-immune vasculitis often shows segmental
fibrinoid necrosis with leukocytic and leukocy-
toclastic infiltration on light microscopy [12].
Fibrinoid necrosis leads to sclerosing lesions that
can be associated with thrombosis, and the pre-
sence of crescents is a pathognomonic feature.
Depending on the evolving stage, crescents can
be classified as cellular, fibrocellular, or fibrous
[1]. Immunofluorescence typically shows weak
or absent deposits of immunoglobulins and/or
C3 [7], leading to the term pauci-immune when
staining is < 2+ for any immunoreactant [8].

Although no specific studies have focused
on the treatment of ANCA-negative vasculitis,
current international clinical practice guide-
lines recommend similar treatment to patients
with ANCA-positive vasculitis, with comparable
outcomes in both cases. The treatment depends
on the severity of the clinical presentation and
ranges from mild cases treated with mycophe-
nolate mofetil to a combination of renal replace-
ment therapy and immunosuppressive therapies
in cases of greater severity [9, 14]. Currently, the
first-line treatment remains the therapy with cy-
clophosphamide as well as corticosteroid therapy
for inducing remission, although in select cases,
the use of biological therapy with rituximab can
also be considered [10, 14]. In this case, it was
decided to initiate an immunosuppressive regi-
men with steroid pulses, rituximab, and cyclo-
phosphamide. The patient received 3 pulses of
methylprednisolone, a cumulative dose of 3 g
of cyclophosphamide, and 2 g of rituximab, re-
spectively. The decision for induction therapy
should not be solely based on biopsy findings; re-
nal function recovery can be achieved even with
unfavorable histopathology [9]. In our patient’s
case, she had 50% interstitial fibrosis and 79%
crescent formation in the biopsy sample. Renal
function was closely monitored, and significant
improvement was observed after 4 months of
treatment, allowing the discontinuation of renal
replacement therapy as the estimated glomerular
filtration rate remained at 27 ml/min/1.73 m?.
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Currently, the patient maintains stable renal function, strict
management of factors contributing to renal progression,
and no clinical or biochemical signs of disease relapse.
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LLiBmakonporpecytouumn rnomepyroHedpput i AHLLA-HeratMeHum pauci-iMyHHUN BACKYAIT: HE3BUYCWHI NPOSBU.
KAiHiYHM BUNOAOK

Pe3tome. 1lIsunxonporpecyrounii TIoMepyIoHePUT BifIOBiIaE
KJIiHIYHOMY CLIeHapilo ypaxkeHHs KJIIyOOUKiB, 110 BKIIIOYAE IIIBUIKE
noripieHHst GhYHKIIT HUPOK pizHOMaHiTHOI eTiosorii. Cepen LKX
BUTIAZIKIB 85 % TOB’s13aHi 3 pauci-iMyHHUM BacKyJTiTOM 3 aHTUHE-
TpodibHUMY TMTOTUTA3MaTHUYHUMU aHTUTIaMu (AHLIA). OmHak
pelITa miarpynu Moxe Matu HeratuBHi 3a AHILIA pesynsratu. K-
HiYHi MPOSIBM YacTO BKJIIOYAIOTh 3HMKEHHS IIBUAKOCTI KIyOOu-
KOBOI ¢hinbTpaliii, 110 iHO/I BUMarae 3aMiCHOi HUPKOBOI Tepartii, a
TaKOX €KCTpapeHaTbHi CUMIITOMU, TaKi sIK qudy3Ha aJbBeossipHa
KpoBoTeya. /liarHo3 miaTBepIKyIOTh 3a JOITOMOTO0I0 OiOIICii HUPKH,

HEraTUBHOTO cepoJiorigHoro Tecty Ha AHLIA Ta BUKITIOUeHHS iH-
1101 eTioJIorii. 3rigHO 3 MiXKHAPOIHUMU PEKOMEHAAIIISIMU 3 KJTiHiU-
HOI IMpaKTUKU, PeKOMEHI0BaHe JIiIKyBaHHsI 1151 000X 3aXBOPIOBaHb €
OIHAKOBUM i3 IOaBaHHSIM 3aMiCHOI HUPKOBOI Teparlii, SIKIIo He00-
ximHo. [1poTe MPOrHO3, SIK MPaBUIIO, HECTIPUSTIUBUI i3 HE3HAUHUM
BiTHOBJIEHHSM (bYHKIIi HUPOK abo 6e3 Hboro. OmicaHo BUIAIOK
AHIIA-HeraTMBHOIo HIBUAKOIIPOTPeCy0UOro pauci-iMyHHOT0 IJ10-
MepYJIOHe(MPUTY B MALIIEHTKY TIEPITUX ACCATUITIT XKUTTS.

KiouoBi cji0oBa: msuakonporpecyounii rmomepysnoHedpuT;
pauci-imyHHauii Backynit; AHLIA-HeraTuBHi pe3yabsratu
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