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Infections and kidney diseases
• Postinfectious GN (PIGN) is a term, which is usually used to describe illness developing as
a consequence of nonrenal bacterial infections
• typically occurs in children and most often follows a respiratory tract or skin infection
with streptococcus
• post-streptococcal GN
• many other diseases develop after infection with a latent period
• infections initiate GN through numerous pathways that begin with activation of the
innate immune response and lead to autoimmunity.
• These pathways include immune dysregulation, adjuvant or bystander effects, epitope
spreading, molecular mimicry, epitope conformational changes, and antigen
complementarity that, in genetically susceptible individuals, result in the nephritogenic
autoimmune responses that underlie GN.
• To this group we can add many GNs including IgAGN, ANCA GN, part of C3 GN.

PIGN history
• Origin of the term postinfectious glomerulonephritis is shrouded in the mists of history
• Hippocrates originally described the natural part of history of acute GN, back pain and
hematuria followed by oliguria or anuria
• During 17th century physicians recognized that “edematous swelling and dark urine” was a
“feared complication” of the recovering period of “scarlet fever“.

Theory, that PIGN was probably the cause of death of Wolfgang Amadeus
Mozart in 1791 with back pain, rash, fever and dramatic swelling associated
with nausea, vomiting and finally convulsions and coma (Zegers, Weigl, &
Steptoe, 2009)

• Richard Bright (1789-1858) described acute GN in 1827, the eponymic designation Bright
disease

Postinfectious GN (PIGN)
• Postinfectious GN (PIGN): the most common cause of acute nephritis in children globally, primarily
occurs in developing countries
• 470,000 new annual cases of PIGN worldwide, the precise incidence is not known many subclinical cases
• the incidence has decreased over the past three decades in developed countries
• The prognosis was considered generally favorable, especially in children
• PIGN is a strong risk factor for chronic kidney disease in later life (Hoy W. KI; 2012:1026-1032)
• patients in the developed world have tended to be adults and suffered from comorbidities (DM and
alcoholism)
• in adulthood and mainly in elderly is not benign (complete recovery only in 44%, and in 22% in elderly)
• Classical case of PIGN: the patient develops an infection. Often it is mild and resolves spontaneously or
with antimicrobial therapy.
• After a variable period of time, usually 4-15 days, evidence of GN appears (with HU and PU).
• At that time the infection is completely or nearly completely resolved. The term postinfectious is well
appropriate.
• Variable clinical presentation: - from asymptomatic, microscopic HU to the full-blown acute nephritic
syndrome, PU (which can reach the nephrotic range), edema, hypertension, and acute kidney injury.

Immunofluorescence
start with IF evaluation in routine daily practice
IgG and C3 positive staining in granular deposits along the capillary walls; in mesangium; the pattern:
heterogeneous; diffuse, focally accentuated
Predominance C3 or only C3 (resolving lesions), dysregulation of complement AP
C3

IgG

IgG

Light microscopy
• Diffuse involvement of glomeruli & the same degree of involvement
• Gli are enlarged, with many cells: proliferative
• Neutrophils: the term exudative GN

Light microscopy
• AFOG, trichrom, silver stain
• AFOG stain: clear difference between colors

Light microscopy
• Necrosis, crescents
• Difficult interpretation of IF in gli with circumferential crescents

Light microscopy
Interstitial changes: mild, unremarkable

EM
subepithelial electron-dense deposits, so-called humps
share location with MGN, here no spikes detected
In resolving cases the humps begin to undergo reabsorbtion and have a variegated, less
electron-dense texture

Diferential diagnosis:
1. MGN should be taken into account
PIGN

Membranous GN

Differential diagnosis:
2. Immune complex MPGN:
LM: more GBM duplication EM: subendothelial deposits; Endocarditis: 50% MPGN, clinical correlation

Pathogenesis: Aquired and genetic abnormalities in the complement AP have been found as frequently
in ptcs with IC-MPGN as in those with C3G.
These 2 diseases share more than previously recognized; dysregulation of the complement AP playing
a main pathogenic role

PIGN

Differential diagnosis:
3. C3 nephropathy
Deposits in mesangium and or subendothelial area
PIGN: usually some humps
C3N shares morphological features with resolving phase of PIGN
Slowly resolving atypical PIGN: patients can have underlying defect in the regulation
of the alternative pathway
C3
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Serum level of C3 is remarkably low in the great majority of PIGN cases.
C1q and C4 are usually normal
It suggests involvement of alternative pathway
Sethi S. KI 2013; 83:293-299.
Slowly resolving atypical PIGN
10 out of 11 patients have underlying defect in the regulation of the
alternative pathway
Infection can be a trigger and unmask an underlying abnormality of
AP
this abnormality in fact drives the disease progression
Factor H
Regulates alternative pathway in serum and on the cell surfaces
Structure: amino N-terminal domain (SCRs1-4) antibodies: C3 and
DDD; IC-MPGN
central part (SCRs6-8)
C- terminal region (SCRs19-20) antibodies: TMA (hot spot
mutations)
Anti-FH reactivity can be caused by monoclonal Igs (monoclonal Abs)

Differential diagnosis:
4. Proliferative GN with monoclonal deposits
a) light chain restriction (only kappa or only lambda),
b) strong staining for C1q, C3
c) subclass of IgG: IgG3 or IgG1
More often IgG3, kappa
IgG
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Differential diagnosis:
5. ANCA GN:
vasculitis of arteriols in the hilum
normal morphology of uninvolved gli

ANCA

Pathogenesis of PIGN
Planted antigen

• PIGN represent immunologicaly mediated disease
• there is no suitable animal model of PIGN
• Agreement: streptococcal antigens enter the bloodstream and become localized in the glus and
remain planted
• For antigens it is advantageous to be cationic
• Candidate: streptococcal cationic pyrogenic exotoxin B (SpeB)
• Cationic antigens and IgG can easily penetrate GBM
• humps are seen early in the course of GN
• Later when antibody response is fully developed , circulating ICs enter the play

PIGN: changing epidemiology
• The epidemiology of PIGN has changed during recent decades
• in developed countries: decline in the prevalence in childhood
• Living conditions, ATB (fluorination which attenuates the expression of Strep virulence factors)
• Shift in epidemiology: a significant proportion of cases afflict adults
• In addition to DM and alcohol, aging has emerged as an important risk factor for PIGN
• 4 %-6% of reported adults with PIGN were older than 65years 4 decades ago, compared with
34% in recent reports
• The bacteriology of adult PIGN also differs
• Staph has become as common as Strep and it is 3-times more common in elderly patients.

• The majority of cases of Staph–related GN are caused by Staphylococcus aureus with high
incidence of methicillin resistant (MRSA)

PIGN: non-streptococcal
• Clinical presentation can be different from typical postinfectious GN
• Signs of infection mainly in elderly patients are often nonspecific
• Fever is absent in 30% of the elderly and that frequently leads to a delay in the diagnosis
• Infection can be unrecognized
• dominating clinical signs are associated with exacerbated congestive heart failure due to
reduced ability to handle the salt and water retention associated with acute GN
• Typical patient is over 65, DM, with progressive worsening of kidney function or ARF
• Morphology:

• IgA-dominant acute infection associated GN

IgA-dominant acute parainfectious GN: IF
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The most common pattern: is granular mesangial and along
the capillary walls C3 in almost all cases.
IgA predominance in the deposits which can be very similar to IgAN

Lambda is not predominant (unlike IgAN)
C1q (C4) usually negative

Light microscopy

• Age-related diseases alter the morphology
• Resemble PIGN, more often focal proliferation
Sometime: difficult to interpret:
1. IgA GN
2. DM and IgA: PIGN can be easily missed

EM

EM with humps deposits can be a key to the diagnosis
In the resolving stage, the residual humps are preferentially located close to the
mesangium, in the mesangial notch or waist region which is the location
between adjacent capillary loops

Case report no 1.
Clinical history:
• A 65-year old man
• Long-term hypertension on monotherapy
• 2 years DM on peroral treatment
• 1 month ago respiratory infection with ATB treatment. During the treatment he developed itchy rash and
type of ATB was changed
• 5 days ago peripheral edema appeared
• He was admitted to the hospital with oliguric ARF
• S-Cr: 719 μmol/l (8,15mg/dl)
• BP: 143/80 mm Hg
• Screening for autoimmune disease was negative (ANCA, anti-GBM, ANA, anti-DSA),
• tests for viral hepatitis were negative
• Blood glucose was slightly elevated
• Liver tests in the normal range
• CRP increased (109 mg/l)

5 gli in IF, LM: vascular changes, intersticial edema, acute tubular injury, enlarged gli
IgA
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acute tubular injury & intersticial edema
inflammatory infiltrate with prominent eosinophils, no granuloma

More than one cause contributes to kidney failure:
1. vascular nephrosclerosis and DM nephropathy
2. acute tubular injury with edema and inflammatory infiltrate with eosinophils (drug
induced TIN associated with ABT treatment together with skin rash): this is the main
cause of ARF
3. IgA dominant parainfectious GN with sporadic crescents

Follow-up
Typically in older adults more than one reason causes the kidney injury
Mixture of vascular changes, DM, GN, and influence of therapy
Cave: steroid therapy may result in acute severe worsening of the disease
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2 weeks on dialysis
Before this episode S-Cr 130umol/l, after 200umol/l
4 years later nephrectomy due to carcinoma
Now, 7 years after ARF; S-Cr around 200umol/l, PU 3g

Case report no 2
a 40-year old man,
a construction worker from the Ukraine
presented with acute renal failure with
anuria.
no medical history was available
ANCA negative.
Clinical diagnosis:
acute renal failure

Acute tubular injury
Red blood cells in tubules
Inflammation in the intersticium and also in the gli with neutrophils

IgA and C3 in the mesangium
Pathological diagnosis:
There is prominent acute tubular injury

We have no clinical data, please exclude the reasons for ischemic ATN
(shock kidney)
IgA deposits I considered to be a part of IgAN

How we can diagnose appendicitis from a kidney biopsy and save somebody´s life

Interpreter from Ukrainian
A week ago severe abdominal pain
Surgery: periappendical abscess
Final dg.:
1. Prominent ATN (shock kidney) in patients with
periappendical abscess
2. Parainfectious GN with dominant IgA deposits

Summary:
• PIGN: the most common cause of acute nephritis in children globally, primarily occurs in
developing countries
• The prognosis was considered generally favorable, especially in children
• PIGN represents a strong risk factor for chronic kidney disease in later life
• Slowly resolving atypical PIGN: Infection can be a trigger and unmasks an underlying
abnormality of AP this abnormality in fact drives the disease progression

• The epidemiology of PIGN has been changing over the past several decades, particularly in
developed countries
• Now, affected patients are adults, especially those with comorbidities (DM)
• The responsible pathogen is less Strep, more cases show Staph and IgA-dominant PIGN
• It is important to be aware of these shifting behavior of PIGN, because adult patients and mainly
elderly are at higher risk for poor renal outcome

