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ABSTRACT

There has been a history of various bacterial infections and glomerular injuries, which are

Article info: now pooled under the terminology of infection-related glomerulonephritis (IRGN). IRGN

Received: 19 Aug 2022 : is an immune complex-mediated glomerulonephritis (GN) preceded by infection with
Accepted: 29 Jan 2023 :  subsequent recovery of renal function after the resolution of the infection. Pediatric IgA-
Publish: 01 Apr 2023 . dominant infection associated with GN is rare and generally has a favorable prognosis

compared to adults with severe comorbidities, like diabetic nephropathy. We reported a
13-year-old girl presented with acute kidney injury with nephritic features with no history of
concurrent illness.
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Introduction Most cases of non-streptococcal IRGN occur concur-

rently and at times before the diagnosis of infection.
nfection-related glomerulonephritis Therefore, the proposed term IRGN more accurately de-
(IRGN) is an umbrella term including scribes this pathology than the old PIGN term [3].
entities, such as post-infectious glomeru-

lonephritis (PIGN), IgA-dominant IRGN, The mechanism involving IgA-dominant IRGN was
endocarditis-related GN, and shunt ne- found to be immune-mediated leading to immune com-
phritis. Tt typically occurs after 1-2 weeks plex formation and renal injury typically caused by but
of upper respiratory tract infection and 1-4 weeks after not limited to Staphylococcal aureus infection. It has
cutaneous infection [1, 2]. been documented to have diverse presentations, includ-
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ing etiology and immunofluorescence studies, and has
been less widely studied, mostly in a pediatric population
[3, 4] The most common presentation is acute nephritic
syndrome, including proteinuria, hematuria, edema, hy-
pertension, and reduced renal function. Typically, PIGN
with its self-limiting nature has a better prognosis in chil-
dren, i.e. it is treated without progression, as opposed to
adults, which leads to chronic kidney disease (CKD) and
end-stage renal disease (ESRD). A very close distinction
is C3 glomerulopathy, which is caused by host genetic
abnormalities that lead to dysregulation of the comple-
ment pathway and lead to nonresolving CKD. Hence, it
becomes immensely important to differentiate the two
entities for early recognition and intervention.

We reported a 13-year-old girl presented with acute ne-
phritic syndrome with acute kidney injury (AKI) with re-
nal biopsy suggestive of IgA-dominant infection-related
glomerulonephritis with progressive renal dysfunction.

Case Presentation

A 13-year-old girl was referred to the hospital with
chief complaints of swelling of both eyelids followed
by abdomen and bilateral legs for seven days with de-
creased urination for two days. There was a history of
febrile upper respiratory tract infection a week ago. Her
birth history and developmental history were uneventful.
she had received all her vaccinations as per the national
immunization schedule.

On admission, she was conscious, well-oriented, and
normothermic; the respiratory rate was 20/min, pulse
rate was 120/min with regular rhythm, and blood pres-
sure was 130/90 mmHg (95"-95" +12 mmHg). On clini-
cal examination, she had periorbital puffiness and bilat-
eral pitting pedal edema; anthropometry revealed her
weight of 37.3 kg (10®-25" percentile, IAP chart) and
height of 144.2 cm (10%-25" percentile, IAP chart). Sys-
temic examination was normal except for mild ascites.

Her initial lab reports were suggestive of anemia (Hb:
8.7 gm/dL) and deranged renal function and the follow-
ing results were obtained: -blood urea: 193.9 mg/dL
(15-40 mg/dL), serum creatinine: 7.93 (0.7-1.5 mg/dL),
quantitative C-reactive protein (CRP-Q): 17.7 (0-6 mg/
dL), urine albumin: 3+, spot urine protein/urine creati-
nine ratio: >2 (normal <0.2), and aspartate aminotrans-
ferase (AST): 16.8 IU/L (12-40), alanine transaminase
(ALT): 7.8 IU/L (8-40), alkaline phosphatase (ALP): 92
IU/L (<360) indicating normal liver function. On further
evaluation, the sickling test was negative, serum C3 lev-
els were 1.77 g/L (0.90-1.80 g/L), and anti-streptolysin
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O (ASO) titer and antinuclear antibodies (ANA) were
negative. Blood culture reported no growth. Two-dimen-
sional echocardiography revealed normal biventricular
function. Abdominal ultrasound revealed bilateral echo-
genic kidneys of normal size (right kidney: 10.3x4.5 cm
and left kidney: 10.3x4.6 cm). However, she had persis-
tent oliguria for more than two weeks. Therefore, renal
biopsy was done where light microscopy revealed dif-
fuse proliferative glomerulonephritis with intracapillary
and mesangial mononuclear cell/neutrophil infiltration
with crescents (Figure 1). A crescent was observed in
more than 61% of glomeruli. Immunofluorescence study
revealed extensive glomerular immune complex depos-
its of IgA (3+), IgG (2+), C3 (2+), IgM (1+), and Kappa
light chains (2+) suggestive of IgA-dominant IRGN with
rapidly progressive glomerulonephritis.

Due to persistent oliguria and progressive azotemia,
hemodialysis was started. Blood pressure was controlled
with an amlodipine tablet (0.3 mg/kg/day)

She was treated with three doses of pulse methylpred-
nisolone, followed by oral prednisolone and hemodialy-
sis support. As she did not respond to steroids and had
persistent oliguria with hypertension, cyclophosphamide
(tablet, 2 mg/kg/day) was given. Due to persistent AKI
and the need for repeated hemodialysis, the permanent
central venous catheter was inserted in the right inter-
nal jugular vein. She gradually improved and was dis-
charged with follow-up recommendations, including
intermittent hemodialysis and catheter care at the local
hospital. Prior to discharge, her deranged renal function
was in the declining trend with blood urea of 88 mg/dL
and serum creatinine of 1.8 g/dL.

At subsequent follow-up four months later, initial in-
vestigations revealed hemoglobin levels of 7.2 g/dL and
deranged RFT (urea=117.1 mg/dL and creatinine=3.69
mg/dL) with normal electrolytes and liver function test
and she underwent two cycles of hemodialysis. Serum
vitamin D (17.10 ng/mL) and phosphorous (1.92 mg/dL)
levels were low and abdominal ultrasound showed the
right kidney of 9.2x4.2 cm and left kidney of 9.1x4.0
cm with gross ascites. She was diagnosed with CKD and
her parents were counseled about the course of the dis-
ease with available renal replacement therapy options.
She was discharged with supplements and follow-up
recommendations, including regular hemodialysis twice
weekly and catheter care at a local hospital.



https://journals.sbmu.ac.ir/jpn

= J Ped " ephrol

Journal of Pediatric Nephrology

Discussion

In a classic case of PIGN, the immune complex depo-
sition was found to be predominantly of IgG type and
mainly in the subepithelial region of the glomerular BM
caused by nephritogenic strains of group A streptococ-
cus. It is usually self-limiting and has an excellent prog-
nosis in children. IgA-dominant IRGN is another form
of GN, which develops during an ongoing infection typi-
cally due to S. aureus, which has not been extensively
studied. It was first investigated by Nasr et al. in 2003
in adults and they showed poor results with no patient
achieving complete recovery to baseline creatinine [3];
four of the study population progressed to renal failure
and one patient achieved partial improvement [4, 5].

In PIGN, the clinical presentation can vary from as-
ymptomatic hematuria and proteinuria to nephritic syn-
drome. Renal function with elevated serum creatinine
and serologic studies with ASO or anti-DNAse B anti-
bodies are usually positive, indicating recent streptococ-
cal infection. Low complement levels with typically low
C3 and normal C4 levels are a universal feature during
the active disease phase. This disease is usually self-lim-
iting with improving complement levels [6, 7].

IgA-dominant IRGN is set with AKI in the background
of a persistent infection, usually due to S. aureus; hypo-
complementemia is reported in 60% of cases, of whom
20-80% have persistent renal dysfunction progressing
to end-stage renal disease and hence, requires early and
prompt diagnosis to preserve kidney function [1, 8-11].
IgA nephropathy in its early course and during its re-
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covery or persistent lesions is identical to IgA-dominant
IRGN, which needs to be distinguished for better and
early treatment [6, 12]. Serum complement levels are
normal in IgA nephropathy, whereas hypocomplement-
emia occurs in about 35-100 % of IRGN cases [6, 7].

Clinically, the course and prognosis of classical I[gA ne-
phropathy are quite different, where IRGN has a better
prognosis and IgA nephropathy if untreated, can prog-
ress to RPGN. Differential biopsy findings of IRGN,
IgA-dominant IRGN, and IgA nephropathy are shown
in Table 1. The main treatment for IRGN is to fight the
infection with appropriate antibiotics and symptomatic
therapy. No significant finding was found in studies on
the use of steroids and cyclophosphamide for IRGN
treatment [13-17].

In our patient, after a complete workup, the source of
the infection could not be identified, her lab reports sug-
gested decreased renal function with oliguria, and she
underwent several cycles of hemodialysis. Simultane-
ously, a renal biopsy was taken to assess the extent of
renal dysfunction, which revealed features suggestive of
IgA-dominant IRGN with RPGN and low serum com-
plement levels (both C3 & C4).

This required us to act judiciously to preserve her re-
nal function; however, due to the lack of studies in the
pediatric population at present, this posed a significant
challenge to our treatment protocol. Therefore, more
emphasis is placed on the need for kidney biopsy in the
diagnosis of various IRGN entities for rapid diagnosis
and early intervention.

Table 1. Differential biopsy findings of IRGN, IgA-Dominant IRGN, and IgA nephropathy

Pathology IRGN

IgA-dominant IRGN IgA Nephropathy (IgAN)

Prominent endocapillary hy-
percellularity with neutrophilic
infiltration.

Acute exudative GN.

Light microscopy

C3 complement staining with/
without Ig (1gG).

Long capillary walls: “Garland”
pattern, active phase.
Randomly scattered fine and
coarse granular staining within
mesangium and capillary walls:
“Starry-sky” pattern.
Granular staining primarily in
mesangial areas:
“Mesangial” pattern.
Lambda chain: +/-.

Immunofluorescence study

Subepithelial hump-shaped

Electron microscopy deposits

Numerous subepithelial hump

Uncommon acute exudative
GN pattern and heterogeneity
findings, predominantly show
mesangial hypercellularity with

increased mesangial matrix.

Endocapillary hypercellularity,
the same picture as IRGN.

Granular IgA deposits localized
to mesangium.
C3 complement commonly
co-deposited.

The presence of C1q deposi-
tion reveals the possibility of
secondary IgAN.
Lambda chain dominance.

IgA deposition.
Kappa chain dominance.

Predominantly deposits
presented in the glomerular

deposits with IgA. -
mesangium.
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Figure 1. Light microscopy using Hematoxylin & Eosin (H&E) staining indicating mesangial proliferation (a) and neutrophilic

infiltration (b)
Conclusion

IRGN is an immune-complex mediated process pre-
dominantly due to IgA deposition in response to an ongo-
ing infection, mostly caused by S. aureus. Its incidence
in the pediatric population is rare as it is understudied.
The prognosis and courses might be different from IgA
nephropathy; IRGN can rapidly progress to RPGN if left
untreated and therefore, prompt diagnosis and treatment
are important to prevent further damage as it has a good
prognosis in children compared to adults.
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