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Learning Objectives

A Recognize diagnostic clues and red flags of rare
kidney disease

A Understand the role of family history and genetics
A ldentify environmental triggers

A Interpret key diagnostics and form key
differentials

A Emphasize importance of timely diagnosis
A Know when to refer to nephrology specialists
A Improve early detection and outcomes



Clinical Red Flags to Consider

® Proteinuria or hematuria in young patients (A.

e Family history of ESRD, hearing loss, or
vision abnormalities

® Recurrent thrombotic events or unusual rashes
e (KD with normal blood pressure

e CKD without diabetes or hypertension




: Why Rare Kidney Diseases Matter
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e Often misdiagnosed or diagnosed late

® Targeted therapies exist
when identified early

® Many diseases have familial/ genetic
implications

¢ Important opportunity for early
recognition and referral

% Up to 10-30% of CKD may have
a genetic cause
Groopman et al., NEJM 2019
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Precision Nephrology: Modern Diagnostic Pathway ™
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Immunofluorescence (IF)

Immunofluorescence microscopy showing
granular glomerular deposition




Patient History
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Clinical Presentation

e 28-year-old man with no significant past
medical history

e Episodic gross hematuria occurring
within 24-48 hours of upper respiratory
infections over the past year

e Reports dark "cola-colored’ urine following
recent pharyngitis, associated with mild
flank discomfort but no dysuria, fever, or rash

* Denies NSAID use, recent travel, or
family history of kidney disease

Physical Examination

¢ Vital Signs

BP: 142/88 mmHg
HR: 78 bpm
Afebrile

BMI: 26 kg/m?

® Physical Exam
e General: Well-appearing, no acute distress
e Skin: No purpura or rash

HEENT: No oral ulcers

Cardiopulmonary: Normal

Abdomen: No tenderness

Extremities: No edema
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Clinical clue: Hematuria occurring 24-48 hours of URTI —>
think synpharyngitic hematuria




Laboratory Findings %

e Serum creatinine: 1.4 mg/dL (baseline ~1.0)
e eGFR: ~65 mL/min/1.73 m?
e Urinalysis:

— 3+ blood

— 2+ protein

— Dysmorphic RBCs present

— Urine protein-to-creatinine ratio: 1.4 g/g
e Serologies:

— C3, C4: Normal

— ANA, ANCA: Negative

— Hepatitis B/C: Negative

What next?
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Diagnosis
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Kidney Biopsy Findings

eLight Microscopy:

* Mesangial hypercellularity ¥ JAaY 4
» Mesangial matrix expansion 2 AR e A
* + segmental sclerosis depending on chronicity Y 1 ;/
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 Immunofluorescence:
 Dominant granular mesangial IgA deposition .o . —
» Often co-dominant C3 A V
» Minimal or absent C1q

e Electron Microscopy:

* Electron-dense immune complex deposits
in the mesangium
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Final Diagnosis

IgA Nephropathy (Berger Disease)
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Oxford Classification (MEST-C) in IgA Nephropathy
% M1 — Mesangial hypercellularity:
o/ proteinuria, J* risk of progression

Oxford e E1 - Endocapillary hypercellularity:
» Active inflammation; predicts steroid
Classification responsiveness
(M EST'C) iy o S1—Segmental sclerosis: u ""if"':f".'ffﬂ:j,_" A

» Chronic irreversible injury; worse renal survival

o T1-T2 — Tubular atrophy/interstitial fibrosis: ==
» Strongest predictor of ESRD; poor
response to immunosuppression

e C1-C2 — Crescents:
» Active aggressive disease; higher short-term risk




IgA Nephropathy: Which Treatment Pathway?
—— .

" o Supportive CKD Therapy:
e Supportive CKD therapy is foundational for ALL patients

e When Proteinuria Persists:
Oxford

e Proteinuria persistence despite optimized CKD therapy
Classification — consider inflammation-directed treatment

(MEST-C) e MEST-C Guides Emphasis:
: e E1 /C1-C2 — inflammatory ativity
e S1/T1-T2 —> chronic irreversible injury

e Decision Integration:

 Treatment decisions integrate pathology + proteinuria +
d 1 eGFR trajectory
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Key Therapies & Evidence Base in IgA Nephropathy
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7"« Supportive / CKD-directed therapy: , §

o ACEi / ARBs — cornerstone;
proteinuria reduction improves outcomes

e SGLT2 inhibitors — slow eGFR decline across CKD

populations
o Sparsentan — dual ETA/ARB; superior proteinuria
reduction vs ARB T g
e Inflammation-directed therapy: Bl 8 o

e Targeted-release budesonide (Tarpeyo) — reduced w4
proteinuria, preserved eGFR (NEFIGARD)

e BAFF / APRIL inhibition — upstream plasma cell modulation
(ongoing phase 3 trials)

e Complement inhibition (Fabhalta) — i
alternative immune pathway targeting

o Systemic steroids — selected high-risk patients;
‘i’n\ toxicity limits use b ¢




High-Yield Clinical Insights — IgA Nephropathy

+ e . st e b 2 e
:sz R ) | ‘60'/ )]
 Synpharyngitic hematuria Hinge Region

+ normal complement — IgA
until proven otherwise

» Proteinuria is the strongest
modifiable predictor of progression

. Supportive CKD therapy (ACEVARB +
SGLT2i) is foundational for all patients

e Oxford ME%T—C classification
distinguishes activity (E, C) from
chronicity (S, T)

: Galactose-Deficient IgA

Gd-IgA

e Tubular atrophy/interstitial fibrosis (T score)
best predicts long-term renal outcome

Clinical Takeaway:
Q&K\Persistent proteinuria despite optimized CKD therapy — consider inflammation-directed g
( /D




Peripheral smear showing schistocytes

consistent with microangiopathic hemolysis



Patient History
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Clinical Presentation

PN

* 45-year-old woman presents with
4 days of worsening fatigue, easy
bruising, and mild confusion

¢ Denies diarrhea, new medications,
or recent travel
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Physical Exam

Matiye
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* Petechiae present Tom n

* No edema AR,

* No focal neurologic deficits
s

Physical Exam ————

e Petechiae present i

* No edema
* No focal neurologic deficits
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ot Initial Laboratory Findings
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e Hemoglobin: 7.6 g/dL
* Platelets: 18,000/uL
e Creatinine: 1.1 mg/dL (baseline unknown)

P Hemolysis Evaluation 2
* LDH: elevated .
* Indirect bilirubin: elevated ==
» Haptoglobin: decreased '

P Peripheral Smear X

e Schistocytes ~3-4%

o

* Direct antiglobulin test: negative
_* Coagulation studies: normal

o

Peripheral smear showing schistocytes consistent with microangiopathic hemolysis
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* Schistocytes 3- 4% on perlphera"l smear
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* Severe thrombocytopema M.::f:..:ir'
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* Creatinine 1.6 mg/dL ——
* Proteinuria on urmalys_ls, e —
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Differential Diagnosis:

MAHA + Thrombocytopemia
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Evans Syndrome

e Autoimmune hemolysis +
immune thrombocytopenia

* DAT positive

® Normal coagulation

e Spherocytes

e Key Case Clues:

e DAT negative
e Spherocytes

e
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DIC

e Systemic coagulation
activation

® DAT negative

® Abnormal coagulation

e Normal

¢ DAT negative
e Abnornal coagulation

* Fragmented RBCs +
schistocytes
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TMA (TTP / aHUS)

e Microvascular thrombosis

® DAT negative

e Normal coagulation

¢ Fragmented RBCs+
schistocytes

e Normal
e Kidney (@HUS), brain (TTP)
e aHUS - Complement

%

inhibition
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Key Case Clues: DAT negative - Normal coagulation « Schistocytes = Think TMA




Major Causes of Thrombotic Microangiopathy

2*.

Syndrome Key Driver Typical Trigger Clinical Pattern
TTP Severe ADAMTS13 Idiopathic, autoimmune, MAHA + thrombocytopenia +
deficiency drugs neurologic symptoms
aHUS Complement Infection, pregnancy, MAHA + thrombocytopenia
dysregulation surgery, drugs + severe AKI
STEC-HUS Shiga toxin Diarrheal illness (E. coli) MAHA + thrombocytopenia +
post-diarrheal AKI
Drug/ Endothelial injury VEGF inhibitors, CNIs, MAHA + thrombocytopenia +
Transplant TMA transplant kidney injury
Pregnancy/  Endothelial inflammation | Pregnancy, autoimmune flare | MAHA + thrombocytopenia
Autoimmune

+ systemic disease

TMA pattern: MAHA + thrombocytopenia

e ADAMTS13 | > TTP
e Shiga toxin > STEC-HUS

Then identify the driver:

e Shiga toxin - STEC-HUS
* Complement dysregulation - aHUS



Atypical Hemolytic Uremic Syndrome (aHUS)

Complement-mediated TMA

Genetics

CFH « CFl - MCP

Clinical
Presentation

MAHA + thrombocytopenia + AKI

Infection - pregnancy - medications

Common

Triggers

Diagnostic 1. Exclude TTP —> ADAMTS13 £10%

Approach 2. Exclude STEC-HUS — Shiga toxin stool testing
3. Consider complement testing / genetic testing

Treatment Complemant inhibition

Eculizumab Ravulizumab

e ————

TMA + normal ADAMTS13 — negative Shiga toxin — suspect aHUS



aHUS Pathophysiology: Complement-Mediated TMA

Genetic Complement Dysregulat|on

e CFH, CFI, MCP (CD46), C3, CFB .
e Anti- Factor H autoantibody

Loss of complement regulation” ™

b

Uncontrolled Alternative
Pathway Actlvatlon
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complement activation leading to

¥ microangiopathy.

endothelial injury and systemic thrrobotic

aHUS results from uncontrolled alternative
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Clinical Features & Importance of aHUS

z Clinical Features Why It Matters ‘
¢ Microangiopathic hemolytlc e Rare but rapidly progressive kidney disease
aneria bl M t‘ e Frequently misdiagnosed as TTP - |
S iombecicnehi] S e Delayed therapy - kidney falluré @-P

e Acute kidney injury (often severe) o Complementinhibitors

dramatically improve outcomes:

Common triggers:
e |nfection

e Pregnancy / postparfu'riﬁ

e Surgery /inflammatory stress‘ ‘ 2%

* Recurrent episodes possible.

y ® Family history may be present
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Suspect aHUS in patients with MAHA + thrombocytopenia +
kidney injury when ADAMTS13 deficiency is absent.
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Treatment of aHUS
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Targeted Comp'iethent Ther

apy

Eculizumab / Ravulizumab

e Terminal complement (C5) inhibiti
e Prevents MAC formation

e Protects glomerular endothelium

Start treatment early
e Do not delay for genetic testing
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endothelium
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’ Key Management Principles

e Vaccination
e Meningococcal vaccination required
+antibiotic prophylaxis :
e Plasma exchange
e Only if TTP remains p055|ble ) | i
(while awaiting ADAMTS13). ~ng® A
e Therapy duration
e Often long-term or indefinite

e Supportive care AT A
e Blood pressure control e Vo
e Dialysis if needed

e Kidney transplant

e High recurrence risk without °
complement inhibition

" A Clinical Pearl

Early comp|ement inhibition dramatlcally
¢, improves renal outcomes in aHUS. (]







