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Mechanisms of Renal Disease

Tubules:
-immune
-Ischemia
-Inflammation
-Infection
-toXIn
-other
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Acute Interstitial Nephritis

Commonly dueto drug hypersensitivity
reaction

No iImmune complexes with drug reaction
Rule out other etiologies

Presents with AKI
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Drug-Induced Interstitial Nephritis

+/-Granulomas, localized, non-
necrotizing

Eosinophils (+/-)
Stains for organisms (-)



B-lactam antibiotics

Rifampin

NSAIDs
selective COX-2
inhibitors

Proton pump
inhibitors

Idiosyncratic

ldiopathic, dose-
dependent

Ischemic ATN, and/or
hypersensitivity

Hypersensitivity,
unknown mechanism

AIN, CD4+ T-cells, eosinophils,
+non-necrotizing granulomas
Fever, rash,eos; pyuria

AIN, CD4+ T-cells, eos, ®£non-
necrotizing granulomas, rare
vasculitis

ARF, hemolytic anemia, low
platelets, hepatitis, fever, rash,
eos

Hypersensitivity: AIN, variable
eos, £non-necrotizing
granulomas, may also have
MCD, membranous (can be
PLA2R+).

Ischemic: ATN, rarely papillary
necrosis, PG-related

Rare triad hypersensitivity
symptoms, AIN, eos
Major risk factor for CKD






















NSAIDs-Induced. Interstitial Nephritis

AIN

Some patients may also have
minimal change-like disease with

nephrotic proteinuria, foot process
effacement






Tenofovir - Toxicity

HAART drug
AK|

Drug accumulates in PT
Mitochondrial damage

_ocalized enlarged, reddish tubules by
_M

njured abnormal mitochondria by EM
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Immune Check Point Inhibitors

Lymph node
Antigens

presenting,cell Quiescent
Tcell

GDBO/86 =@ St CD28

MHC-Ag =@ SJ=TCR

CDB0/86 CTLA-4
\

/ Anti—

CTLA-4

Peripheral Tumor
tissues microenvironment

Tubular Activated Cancer: _
cells Teell cell

CD80/86 —@® CD28 CD28

Ag-- =@ J=TCR TCR=Z
PD-L1 , S 3
“g PD-1 PD-1 gfiﬂ '?PD-U

=

Anti— Anti= Anti—%¢ Anti—
PD-L1  PD-1 PD-1  PD-L1
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Immune Check Point Inhibitors- Systemic Side Effects
Ophthalmologic Neurologic
Conjuntivitis Neuropathy
Episcleritis, scleritis Myelopathy
Uveitis GBsyndrome
Retinitis Encephalitis
Blepharitis Myasthenia,gravis

Cardiovascular Pulmonary
Myocarditis Pneumonitis

Pericarditis Pleuritis .
Granulomatosis

Gastrointestinal

Panecreatitis
lleitis, colitis

Gastritis
Hepatitis

Diabetes mellitus Musculoskeletal

_ Myositis
Dermatologic Arthritis

\éitiligo . Dermatomyositis
soriasis :
Rash Kidney

Stevens-Johnson Acute tubulointerstitial

nephritis
DRESS Acutetubular necrosis

Hematologic Minimal change disease
Hemalytic anemia Membranous GN
Neutropenia Necrotizing GN
Thrombocytopenia FSGS, C3GN

Perazella MA , Shirali AC, Kidney International DOI: (10.1016/j.kint.2019.07.022)




Immune checkpoint inhibitor
therapy in cancer patient

—

Stage 1 AKI or ‘
low-grade proteinuria, |
hematuria, or pyuria

Evaluate and observe
clinical course

Clinical evaluation;
nephrotoxicity resolves;
continue ICPI therapy

J n
'

. A & A W = s 4

Continued monitoring

A:KI, proteinuria, or urinary ‘
abnormalities progress; '
stop ICPI therapy 4

-

Nephrotoxicity
potentially due to
ICPI therapy

~

Stage 2/3 AKl or
high-grade proteinuria

Rapid referral for.
nephrology evaluation

Nephrology
consultation; stop
ICPI therapy

| Nepﬁrotoxicity unrelated to
ICPIischemia, nephrotoxin,
obstruction, etc.)

o

' Organ IrAEs and
sterile pyuria and/
or WBC casts

High-grade proteinuria,
dysmorphic RBCs, RTECs, or
RBC/RTEC/granular.casts

v v

Treat the underlying cause |
of nephrotoxicity;
restart ICPI when

v

Treat with

steroids /_y |

* ) nephrotoxicity resolves

' Continued monitoring;
Kidney referrabforbiopsy
biopsy ﬁ if no improyement

Nephrotoxicity progresses
or does not recover

Continued.menitoring; referral

for biopsy if no improvement

= "ATI orather non- A
immune-mediated
Kidney lesion; restart
ICPI'when/if
| nephrotoxicity resolves |

ATIN or immune-mediated |
GN; Treat/retreat with
steroids®; restart ICPI
whenVif nephrotoxicity
resolves???

Perazella MA , Shirali AC, Kidney International DOI: (10.1016/j.kint.2019.07.022)




TBM Immune Complex Deposits

Granular IgG, complement
Common:in.class lll; IV, V lupus
May occur in other settings:

In about 25% of polyoma virus
nephropathy cases

In most IgG4-related disease

Presents with AKI
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Immune:;FBMdnjury

Linear TBM staining-

Anti-TBM disease

Rare

Autoantibody to tubular antigen
Circulating antibody detected
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lgG4-related Disease

Middle-aged, older men

Lymphoproliferative infiltrates in pancreas, biliary
tract, salivary/lacrimal glands, orbits,
retroperitoneum and kidneys

Discrete masses or diffuse infiltration

Peripheral eosinophilia (1/3), increased IgG4 (2/3)
In serum, hypocomplementemia in half

Low-grade indolent disease with tubulointerstitial
nephritis, occasionally membranous GN

Steroid -responsive
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lgG4-related Disease

Tubulointerstitial nephritis
Whorling, storiform fibrosis
Plasma cells, IgG4+, >10/hpf in most severe area

Focal TBM granular deposits in ~80%
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ABBA (anti-brush border antibody ) Disease

Elderly, AKI, subnephrotic proteinuria
Immune -complexes in TBM, IgG polyclonal
Segmental-glomerular deposits

Circulating Ab to LDL receptor-related protein 2
(LRP2, megalin)

Larsen CP et al, JASN 2018
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ABBA (anti-brush border Antibody ) Disease

ABBA patient inclusion criteria -

Control sera IP

Acute tubular injury
on renal biopsy

WS anti FLAG

Sera from ABBA patients immunoprecipitate the
rLRP2 fragment (lanes 14) whereas sera from
control patients do not {lanes 5-8).

IgG-positive tubular
basement
membrane deposits
on renal biopsy

Serum positive for
anti-brush border
antibodies by indirect
immunofluocrescence

Colocalization of LRP2 and IgG in the tubular
Larsen CP et al, basement membrane deposits

JASN 2018
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ABBA (anti-brush border antibody ) Disease

Larsen CP et al,
JASN 2018
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Tubules
Fibrosis
Necrosis

“Precipitation”
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Tubuloimterstitial Fibrosis
Atrophy

Increased collagen
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Acute Tubular
Necrosis/injury

Frank necrosis
and/or
Flattened regenerating type epithelium
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Acute tubular injury




Clinical DDx of
Pigmented/Fractured Casts

Hemoglobin casts

— Incompatible blood transfusion, malaria, quinine ingestion
or paroxysmal hemoglobinuria

Bilirubin casts:
— Usually bilirubin level >20mg/di
— Hypoalbuminemia or endotoxemia

Myoglobin casts
— Increased CPK

Light chain cast nephropathy
— Associated with monoclonal light chain
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Morphological DDx of
Pigmented/Fractured Casts

Hemoglobin casts
— Red-brown, + iron stain

Bilirubin casts:
— Greenish-brown, + bilirubin stain

Myoglobin casts
— Red-brown, + myoaqglobin IHC

Light chain cast nephropathy
— Fractured appearance with syncytial cell reaction
— Often monoclonal light chain staining
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Bile casts- Hall stain
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Tubules

Crystals



Tubular Crystals-
calcium phosphate

Numerous causes:
Hypercalcemia
Hypercalciuria

Excess phosphate load

Can present with AT



American Journal of Kidne .
Copyright © 2017 National Kidney Foundation, Inc. Terms and Conditions
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Tubular Crystals-
calcium phosphate

Purplish-blue crystals
Non-polarizable

Stains
von Kossa- phosphate component

Alizirin red-calcium component



Tubular Crystals-calcium oxalate

Numerous causes:

Primary hereditary defect

Excess ingestion

(e.g. tea, rhubarb, vitamin C, ethylene glycol)
Enteric hyperoxaluria



Primary Hyperoxaluria
Clinical’Findings

Type I
— autosomal recessive
— deficiency of hepatic microsomal
alanine glyoxalate aminotransferase
— nephrocalcinosis/urolithiasis

Rx with pyridoxine helpful



Primary Hyperoxaluria

Rare Forms

Type Il
defect in hydroxypyruvate metabolism

(glyoxylate reductase/hydroxypyruvate, GRHPR)
Rx liver-kidney or kidney only TX

Type Il
defect in mitochondrial 4-hydroxy-2-
oxoglutarate aldolase (HOGA)

? resulting aberrant hydroxyproline
metabolism?



Primary Hyperoxaluria
Morphologic FIndings

Calcium oxalate deposition in tubules

Tubulointerstitial fibrosis
Secondary glomeruloscleraosis

Systemic' oxalate deposition after
renal insufficiency develops












Differential Dx- Oxalate vs
DHA (adenine) Crystalline Nephropathy

4 =4 g -
| SEaer N T ) ’ . .

> _ﬂ_gu st
PGP s N Sgis

Nasr, S. H. et al. Nephrol Dial Transplant, 2010



Approach to Therapy

Pyridoxine (‘esp:. intype 1)-
co-factor for aminotransferase
Early transplant-
? combined liver/kidney

Novel probiotic approach with
oxalate-cleaving bacteria:

Oxalobacter formigenes



Tubules

Urate nephropathy












Tubules

Crystals-indinavir









Tubules

Inflammation



Acute Pyelonephritis

PMNSs in tubular lumen






Chronic Pyelonephritis

Geographic pattern fibrosis
Secondary segmental sclerosis









Malakoplakia

Middle-aged, women>men,
can occur at any age
Fever, flank pain
E. coli UTI
Patients may be immunosuppressed
Bilateral in <50% of cases



Malakoplakia

Diffuse sheets of macrophages, can form masses

Michaelis-Gutman bodies in cytoplasm-
due to partially digested bacterial products,
nidus for calcium/iron
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Interstitium

Edema
Fibrosis

Inflammation



Light Chain Cast Nephropathy

Fractured casts

Syncytial giant cell reaction
Interstitial nephritis/fibrosis
Often clonal light.chain staining
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Granulomatous interstitial nephritis-
Sarcoidasis

Systemic non-necrotizing granulomas
Middle-aged patients, women>men

Lung, lymph nodes, eyes, skin often
Involved

Kidney disease in ~ 1/3



American Journal of Kidney Diseases 2016 68, e5-e6DOI: .
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CKDu (“Mesoamerican nephropathy)

Endemic CKD without known etiology
Observed in developing countries
Slowly progressive, little or no UProt

Male agricultural workers, age 20-60, Central
America, Sri Lanka, other locations

Normal BP ( Central America), or HTN (Sri Lanka)

Unknown etiology-
?dehydration? pesticides? ?heat ?other?



CKDu (“Mesoamerican nephropathy)

Variable global GS, ischemic changes, chronic
tubulointerstitial injury

When biopsied during work season, AIN has
been observed

? Lysosomal changes- may be nonspecific

Unknown etiology- ?dehydration? Pesticides?
?heat, ?other?
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Karyomegalic Nephropathy

Autosomal recessive , mutation in FAN1

Low-grade proteinuria, slow decline GFR, starts
3'd-decade,leads to ESRD

FAN1- key role in DNA repair
Additional environmental insult- e.g. ochratoxin

Bizarre enlarged tubular nuclei

Although these nuclear.changes may be seen in
other organs, only kidney clinically manifest
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Autosomal Dominant Tubulointerstitial Disease

Mutations in UMOD,REN, MUC1, or HNF1B
Autosomal dominant
Minimal proteinuria

Progressive slow decline in GFR, onset In
teenage/adulthood

Medullary cysts are NOT common (some
variants previously called “medullary cystic
disease”)

Nonspecific tubulointerstitial fibrosis,
secondary glomerulosclerosis



Autosomal Dominant Tubulointerstitial Diseases

ADTKD-UMOD- 70% of ADTKD
Often associated with gout
Inspissated: UMOD on biopsy

ADTKD-REN- 5% of ADTKD (previously called familial juvenile
hyperuricemic nephropathy type 2)

Low or nl BP, hyperkalemia, hyperuricemia, anemia onset in
childhood/teens

Fludrocortisone Rx may be helpful

ADTKD-MUC1- 30% of ADTKD (previously called medullary cystic kidney

disease)
Adult onset, no specific features

ADTKD-HNF1b (previously called MODY5 (Maturity-Onset Diabetes mellitus of
the Young type 5)

Presents early age, may have liver test abnormalities



'R

ADTKD-MUCL
From AJKD Online May 2018 @FPuigvert
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