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Abstract: ‘Double-positive’ with anti-glomerular basement membrane (anti-GBM) antibody and anti-neutrophil cytoplasmic
antibody (ANCA) is an extremely rare cause of small vessel vasculitis in children. Studies have reported a distinct hybrid
phenotype in double-positive patients which requires an aggressive treatment approach. The data on double positive children are
scarce with few case reports available with varied outcomes. A case of 9-year-old girl from India who had double-positive
anti-GBM disease is reported here. The patient presented with complaints of edema, oliguria, gross hematuria with rising
creatine and was diagnosed as rapidly progressive glomerulonephritis (RPGN). Histological examinations of linear
immunoglobulin G deposits along with glomerular capillaries were suggestive of anti-GBM disease. The anti-GBM and
p-ANCA antibody titers were also high, and the aforementioned findings led to a diagnosis of ‘double-positive’ anti-GBM with
RPGN. She was treated with standard plasma exchange therapy along with pulse methyl prednisolone (3 doses of 30 mg/kg/day
on Days 1 to 3), oral prednisolone (1.5 mg/kg on Day 4), single intravenous injection of cyclophosphamide (500 mg/m2 on Day
5) and mycophenolate mofetil (MMF; 1000 mg/m? on Day 6) followed by maintenance treatment with oral prednisolone (1
mg/kg/day) and MMF (800 mg/mz/day) from Day 7 onwards. Overall, the anti-GBM and p-ANCA levels declined throughout
the treatment period but the patient progressed towards end stage renal disease.
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1. Introduction

The anti-glomerular basement membrane (anti-GBM)
disease was first described in a patient by Goodpasture as
“Goodpasture syndrome” almost a century ago (1919), [1] and
different clinical phenotypes have been described since then
[2]. The presentation of anti-GBM antibody and
anti-neutrophil cytoplasm antibody (ANCA)-associated
vasculitis (AAV), also termed as ‘double-positive’ is a rare
phenomenon [3, 4]. An estimated 50% patients with
anti-GBM disease have AAV whereas an estimated 10%
patients with AAV present with anti-GBM antibody [3].

Furthermore, studies have reported poor prognosis in the
double-positive cases versus as reported for individual AAV or
anti-GBM diseases [3].

Anti-GBM disease is uncommon in adults and less reported
in the pediatric age group. Double-positive cases are
extremely rare in children. To our knowledge, only 7
double-positive children aged <16 years have been reported in
the literature with crescentic/rapidly-progressive
glomerulonephritis (RPGN) (Table 1). We report the first case
of a “double-positive” anti-GBM disease with crescentic
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glomerulonephritis in a 9-year-old girl.

2. Case Report
2.1. Case Presentation

A 9-year-old girl, a suspected case of acute
glomerulonephritis, was referred to Sardar Vallav Bhai Patel
Post Graduate Institute of Pediatrics, Cuttak, Orissa, India,

with progressive edema, oliguria, gross hematuria and rising
creatine for the past 10 days. Physical examination revealed
pallor, anasarca, hypertension (blood pressure >99™ centile)
and ascites. She had no relevant past history or history of
preceding fever, cough or any drug intake. The provisional
diagnoses made were acute nephritic syndrome, nephrotic—
nephritic syndrome or acute kidney injury secondary to
vasculitis.

Table 1. Clinical characteristics, laboratory parameters, treatment and outcome of ‘double-positive’ anti-GBM pediatric patients.

Parameters Patient 1[10] Patient 2[11] Patient 3[12] ‘l:ﬁt;nt Patient 5[9] Eﬁtﬁnt Patient 7[15] Our patient
Age 12 12 4 8 10 6 15 9
Sex E M F E F E E E
Clinical features
Duration of symptoms (days) - - - - - - 15 10
Pulmonary symptoms Yes Yes No Yes Yes No Absent Absent
Hypertension Yes Yes - - Yes Yes Yes Yes
Gross hematuria Yes Yes - - Yes No Yes Yes
Laboratory parameters
Hemoglobin (gm/dL) 7.4 10.6 - 2.8 4.4 8.3 - 72
Serum creatinine (mg/dL) at presentation 0.5 7.4 2.7 7.7 0.53 8.1 0.6 6.4
Serum creatinine (mg/dL) at follow-up 1.3 2.1 0.8 - 0.66 - 1.09 5.6
Serology
Anti-GBM titer at presentation (U/mL) 211 - 220 - - - 258 >212
p-ANCA Positive Positive Positive Positive  Positive Positive  Positive Positive
c-ANCA Negative Negative Negative Negative Negative Negative  Negative Negative
Renal histopathology
Crescents (%) ~35 >60 95 83 16 100 64 100
Required RRT at presentation No Yes Yes Yes - Yes No Yes
PE sessions - 10 11 - - - 14 21

MP, CYP, MP, CYP, . MP,CYP, MP, CYP, MP, CYP, MP, CYP,
1SD MP.CYP " pRED,MMF PRED Supportive ppD, MMF PRED ~ PRED,RTX PRED, MMF
Duration of follow up Few weeks 18 months 9 months 0 months 10 months N. A. 24 months 3 months
Renal presentation (RPGN) No Yes Yes Yes No Yes Yes Yes
Renal outcome Normal GFR CKD (G3) Normal GFR - Normal GFR ESRD Normal GFR ESRD
Outcome Alive Alive Alive Deceased  Alive Alive Alive Deceased

ANCA, anti-neutrophil cytoplasm antibody; CKD, chronic kidney disease; ESRD, end stage renal disease; F, female; GBM, glomerular basement membrane;
GFR, glomerular filtration rate; ISD, immunosuppressive drug; M, male; MMF, mycophenolate mofetil; MP, methylprednisolone; PE, plasma exchange; PRED,
prednisolone; RPGN, rapidly progressive glomerulonephritis; RRT, renal replacement therapy.

2.2. Laboratory Investigations

During hospitalization, her laboratory investigations
showed moderate anemia (hemoglobin 7.2 g/dL) and high
serum creatinine levels (6.4 mg/dL). Urine analysis revealed
nephrotic range proteinuria, hematuria and red blood cell
(RBC) casts. Serum complement levels of C3 and C4, and
antinuclear antibodies (ANA) were within the normal range.
Her serum creatinine gradually rose to 8.4 mg/dL and she
almost became anuric. The kidneys appeared echogenic in
ultrasound. Keeping in view of the serious clinical condition, a
diagnosis of RPGN was inferred. Renal biopsy was conducted,
and hemodialysis initiated.

2.3. Histologic Investigations

Renal  histopathology  revealed necrotizing and
cresenteric-glomerulonephritis featuring crescents in all 20
glomeruli; 12 fibrocellular and 8 cellular crescents were seen.
There were signs of patchy tubular injury along with focal
chronic interstitial ~ inflammation = and  increased

tubulo-interstitial chronicity (Figure 1). Immunofluorescence
microscopy reported IgG deposits in a linear manner along
glomerular capillaries (Figure 2) suggestive of anti-GBM
disease.

Figure 1. Light microscopy finding on renal biopsy a) fibrinoid necrosis, b)
cellular crescent (PASx200).
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Figure 2. Immunostaining of renal biopsy showed linear pattern along the
glomerular capillaries with IgG antibody (x 200).

2.4. Antibody Titers

Circulating anti-GBM antibody titer was 212 U/mL

Inj. MPS x 3 doses Oral

(reference normal value: <20 U). The p-ANCA
(anti-myeloperoxidase) level was also elevated (31.67 U/mL,
reference normal value: <9 U/mL) but c-ANCA was within
the normal range (2.52 U/mL). All these findings were
considered and “double-positive” anti-GBM disease with
RPGN was diagnosed.

2.5. Treatment

Plasma exchange was initiated and immunosuppressive
medications (3 days of treatment with pulse
methylprednisolone 30 mg/kg/day and then a single dose
intravenous cyclophosphamide 500 mg/m2 on Day 5) were
administered. On Day 4, she was administered oral
prednisolone 1.5 mg/kg and on Day 6, she was administered
mycophenolate mofetil (MMF) 1000 mg/m2 (Figure 3).

Inj. CYP MMF

(Days 1-3)  Prednisolone (Day5) (Day 6)
250 (Day 4)
212 /
20
0 —Anti-GBM Abs
150 —p-ANCA
100
50 31.67
\ 4.04 18.95
0
Day 1 Day 5 Day 9 Day 14 Day 18 Day 21
(PE=0) (PE=4) (PE=S) (PE=S5) (PE=4) (PE=21)

Figure 3. Anti-GBM IgG antibody (by EIA) titers and treatment course during follow-up.

Abs, Antibodies; CYP, cyclophosphamide; EIA, enzyme immune assay; GBM, glomerular basement membrane (normal <20); p-ANCA, anti-neutrophil
cytoplasm antibodies by EIA (normal <9.00); PE, plasma exchange; MMF, mycophenolate mofetil; MPS, methylprednisolone.

2.6. Outcomes and Follow-up

Her anti-GBM antibody titers declined gradually (Figure 3).
Hence, it was planned to administer one dose of rituximab
based on the experience from a recent case report [5].
However, during the course of treatment, she had a
hemodialysis catheter associated line infection. Therefore,
rituximab was not administered, and she was treated with
maintenance therapy comprising oral prednisolone (1
mg/kg/day) and MMF (800 mg/mz/day) from Day 7 onwards.
The plasma exchange was continued and stopped when two
consecutive anti-GBM antibody titers became negative (<20
U/mL) after 21 days (18.95 on Day 21, and 16.4 on Day 24).

Figure 3 represents the trend of antibody titers in response
to plasma exchange and treatment course during
hospitalization. Her ANCA values were normalized during the
second week of plasma exchange and were not evaluated
further. During the follow-up at 2.5 months, though her urine

output improved, she was still oliguric (urine output: >350
mlL/day), hemodialysis dependent (3 times per week) and
hypertensive (on two antihypertensive medications). Later,
the renal functions further deteriorated with end stage renal
disease (ESRD) and the patient succumbed following 3
months of follow-up due to hypertensive encephalopathy.

3. Discussion

The anti-GBM disease is characterized with small vessel
vasculitis caused due to the development of anti-GBM
antibodies resulting in RPGN and/or pulmonary hemorrhage
[3]. There are three different anti-GBM phenotypes reported
including single positive (only anti-GBM antibody is positive),
double-positive (coexistence of ANCA and anti-GBM
antibodies) and atypical anti-GBM diseases (negative
circulating anti-GBM antibodies but with evidence of IgG
immunofluorescence staining from renal biopsies) [6].
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Anti-GBM and ANCA double positive is a rare disease
(estimated incidence rate: 0.47 case/1,000,000 people/year) [4].
Reported small case studies in adults have described conflicting
clinical outcomes. A study by Levy et al., in 27 double positive
adult patients demonstrated poor renal outcomes despite
immunosuppressive therapies, [7] whereas Segelmark observed
good prognosis in single-positive patients with anti-GBM disease
[8]. However, single-anti-GBM disease usually does not relapse,
whereas about half of the double-positive patients develop
recurrent disease [3].

Though the standard treatment for double-positive disease
is not established, the most common treatments include
plasma exchange with immunosuppressive therapies,
cyclophosphamide and corticosteroids [3]. Also, rituximab
has been used in young female patients in whom

cyclophosphamide needs to be avoided to preserve fertility [5].

Our exceptional case, of a girl aged 9 years, having a
double-positive disease ‘anti-GBM with RPGN’ responded
with decrease in the titers for anti-GBM and p-ANCA
antibodies after treatment with corticosteroids and MMF. She
was also administered one injection of cyclophosphamide
which was stopped later, and rituximab treatment advocated.
However, due to the development of a line infection,
rituximab was not administered. The girl was treated with
prednisolone and MMF.

The renal histopathology of our patient revealed 100%
crescents with signs of patchy acute tubular injury along with
focal chronic interstitial inflammation and increased
tubulo-interstitial chronicity. These findings were suggestive
of a late-stage renal disease. Studies have reported improved
renal functions after treatment in double-positive patients,
however, poor renal prognosis is also reported in recent
reports with 35%-100% presence of crescents, and higher
creatinine levels (up to 8.1 mg/dL) [9-15]. Similarly, our
patient remained hemodialysis dependent even after treatment
and there were no marked improvements seen in the renal
functions. Later, the renal functions of our patient severely
deteriorated, which resulted in ESRD. The patient died at 3
months of follow-up due to hypertensive encephalopathy and
difficulty in getting hemodialysis at her hometown during the
prevailing Covid-19 pandemic.

Overall, the anti-GBM and p-ANCA levels declined
throughout the treatment period in our patient.

4. Conclusion

In conclusion, double-positive anti-GBM antibodies in
children are rare, however, may exist with renal injury and has
poor prognosis. An early diagnosis and immunosuppressive
therapeutic strategies may help prevent the progression of the
disease. However, best therapeutic strategies are not known.

Declarations
Funding

The case report development was supported by Intas

Pharmaceuticals Ltd.
Conflict of Interest

The authors have no potential conflicts of interest to declare
with respect to the research, authorship, and publication of this
article.

Patient Consent for Publication

Signed informed consent document was obtained from the
patient for the publication of this case report.

Author Contributions

Both SKP and SN participated in study design, data
collection, and writing of the case report. All authors meet
ICMIJE criteria and all those who fulfilled those criteria are
listed as authors.

Acknowledgements

We thank Drs. Jaykumar Sejpal and Mujtaba A. Khan for
medical review of the manuscript. We also thank Mr.
Shreekant Sharma, ISMPP CMPP™, for his support in
developing the concept/medical writing, additional editorial
support and follow-up with the journal/publisher, and Dr.
Venugopal Madhusudhana, ISMPP CMPP™ (Intas
Pharmaceuticals Limited) for additional editorial assistance.

References

[11 Goodpasture EW (2009) Landmark publication from The
American Journal of the Medical Sciences: The significance of
certain pulmonary lesions in relation to the etiology of
influenza. Am J Med Sci 338: 148-51.

[2] Canney M and Little MA (2017) ANCA in anti-GBM disease:
moving beyond a one-dimensional clinical phenotype. Kidney
International 92: 544-6.

[3] McAdoo SP, Tanna A, Hruskova Z, Holm L, Weiner M,
Arulkumaran N, Kang A, Satrapova V, Levy J, Ohlsson S, Tesar V,
Segelmark M and Pusey CD (2017) Patients double-seropositive for
ANCA and anti-GBM antibodies have varied renal survival,
frequency of relapse, and outcomes compared to single-seropositive
patients. Kidney international 92: 693-702.

[4] T DEZ, Taylor D, Thein H and Yehia M (2011) Incidence and
features of dual anti-GBM-positive and ANCA-positive
patients. Nephrology (Carlton) 16: 725-9.

[S] Jain R, Dgheim H and Bomback AS (2018) Rituximab for
Anti-Glomerular Basement Membrane Disease. Kidney
international reports 4: 614-8.

[6] Nasr SH, Collins AB, Alexander MP, Schraith DF, Herrera
Hernandez L, Fidler ME, Sethi S, Leung N, Fervenza FC and
Cornell LD (2016) The clinicopathologic characteristics and
outcome of atypical anti-glomerular basement membrane
nephritis. Kidney Int 89: 897-908.

[71 Levy JB, Hammad T, Coulthart A, Dougan T and Pusey CD
(2004) Clinical features and outcome of patients with both
ANCA and anti-GBM antibodies. Kidney Int 66: 1535-40.



18

(8]

[9]

Subal Kumar Pradhan and Snehamayee Nayak: Double-positive Anti-glomerular Basement Membrane Disease in a
Child with Crescentic Glomerulonephritis: A Case Report and Review of Literature

Segelmark M, Hellmark T and Wieslander J (2003) The
prognostic significance in Goodpasture's disease of specificity,
titre and affinity of anti-glomerular-basement-membrane
antibodies. Nephron Clin Pract 94:¢59-68.

Bogdanovi¢ R, Mini¢ P, Markovié¢-Lipkovski J, Staji¢ N, Savic¢
N and Rodi¢ M (2013) Pulmonary renal syndrome in a child
with coexistence of anti-neutrophil cytoplasmic antibodies and
anti-glomerular basement membrane disease: case report and
literature review. BMC nephrology 14: 66.

Paueksakon P, Hunley TE, Lee SM and Fogo AB (1999) A
12-year-old girl with pulmonary hemorrhage, skin lesions, and
hematuria. Am J Kidney Dis 33: 404-9.

Hijosa MM, Roman LE, Camblor CF, Garcia ML, Salcedo DP
and Torres MN (2005) Anti-GBM and anti-MPO antibodies
coexist in a case of pulmonary renal syndrome. Pediatr Nephrol
20: 807-10.

[12]

[13]

[14]

[15]

Naidoo S and Waller S (2009) Anti-GBM antibodies co-exist
with MPO-ANCA in a 4-year-old girl with acute renal failure.
Pediatr Nephrol 24: 215-6.

Williamson SR, Phillips CL, Andreoli SP and Nailescu C (2011)
A 25-year experience with pediatric anti-glomerular basement
membrane disease. Pediatr Nephrol 26: 85-91.

Xie L-j, Cui Z, Jia X-y, Chen Z, Liu X-r and Zhao M-h (2015)
Coexistence of Anti-Glomerular Basement Membrane
Antibodies and Anti-Neutrophil Cytoplasmic Antibodies in a
Child With Human Leukocyte Antigen Susceptibility and
Detailed Antibody Description: A Case Report. Medicine
94:¢1179-e.

Timmermans SAMEG, van Dam MJCM, Vink E, Horuz FAPT,
van Paassen P and Rosias PPR (2019) Rituximab for the
Treatment of Pediatric Double-Positive Small-Vessel Vasculitis.
Kidney international reports 5: 235-8.



