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Objectives

•Recognize hematuria and proteinuria as the key clinical entry points to suspected glomerular disease.

•Use urinary patterns and proteinuria severity to assess underlying mechanism, trajectory, and urgency.

•Apply nephritic and nephrotic syndromes as clinical phenotypes, while understanding their overlap and limitations.

•Differentiate mechanisms of acute kidney injury in nephritic versus nephrotic presentations

•Identify targeted history and physical exam clues associated with specific glomerular diseases.

•Initiate appropriate initial evaluation while awaiting definitive diagnosis.

•Recognize red-flag features that require urgent nephrology referral and escalation of care.

•Implement evidence-based supportive care strategies for the management of patients with glomerular disease.
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Glomerulonephritis (GN)

• Heterogeneous group of disorders

• Can occur:
⚬ Restricted to the kidneys
⚬ Part of a multisystem disease
⚬ Manifestation of a malignancy
⚬ Manifestation of monoclonal gammopathy
⚬ Secondary to external factors

￭ Infections
￭ Drugs

• Presents as many different patterns or syndromes

• Early presentations are often urine-based, not 
creatinine based 

• Clinical patterns help assess mechanism, severity, 
and urgency
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Proteinuria 
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• Proteinuria suggests a predominant permeability 
defect

Sethi etௗal., The Lancet 2022; KDIGO GN Guideline 2012



Hematuria
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• Hematuria alone - think location: structural vs glomerular

Udomkarnjananun etௗal., Asian Biomedicine 2025

• Clues suggesting glomerular origin
⚬ Dysmorphic red blood cells
⚬ Red blood cell casts
⚬ Persistent microscopic hematuria
⚬ Family history of kidney disease



Hematuria + Proteinuria Combined

8

Hematuria and proteinuria together strongly suggests 
glomerular involvement 

Sethi etௗal., The Lancet 2022
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Nephritic Syndrome 



Nephritic Syndrome

10

• Hematuria is the dominant feature
⚬ Often microscopic
⚬ May be macroscopic 

• Active urine sediment
⚬ Dysmorphic red blood cells
⚬ Red blood cell casts

Udomkarnjananun etௗal., Asian Biomedicine 2025

Figure 1. Tedesco et al. 2017.



Nephritic Syndrome

• Proteinuria
⚬ Usually sub-nephrotic
⚬ Degree does not reliably predict severity

• Decline in kidney function
⚬ Acute or subacute rise in creatinine

• Systemic features may be present
⚬ Hypertension
⚬ Edema (variable)
⚬ Constitutional or inflammatory symptoms
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Sethi etௗal., The Lancet 2022

• Reduced glomerular filtration from 
inflammatory injury

• Crescent formation (rapidly progressive GN)
• Tubulointerstitial injury
• Hemodynamic effects and intraglomerular 

vasoconstriction
• Secondary contributors

⚬ severe hypertension
⚬ volume overload
⚬ superimposed nephrotoxic exposures



Nephritic Syndrome
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• Proteinuria
⚬ Usually sub-nephrotic
⚬ Degree does not reliably predict severity

• Decline in kidney function
⚬ Acute or subacute rise in creatinine

• Systemic features may be present
⚬ Hypertension
⚬ Edema (variable)
⚬ Constitutional or inflammatory symptoms

Udomkarnjananun etௗal., Asian Biomedicine 2025

• Mechanism: increase intravascular hydrostatic 
pressure leading to activation of renin-
angiotensin-aldosterone system

• Manifestation: Dependent edema (dorsum of 
the feet and pretibial edema)



Nephritic Syndrome
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Udomkarnjananun etௗal., Asian Biomedicine 2025
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Nephrotic Syndrome  



Nephrotic Syndrome
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Nephrotic Syndrome: Edema

Underfill Hypothesis Overfill Hypothesis

Hypoalbuminemia
Decreased oncotic pressure
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Udomkarnjananun etௗal., Asian Biomedicine 2025
Images from: Welcome Cure

Manifestations: eyelids, genitalia, 
third spaces (pleural or peritoneal 

cavities)

Renin angiotensive system 
activation: salt and water 

retention

Manifestations: pretibial edema



Nephrotic Syndrome: Hyperlipidemia
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Agrawal etௗal.,Nature 2018.



Complications: Venous Thromboembolism (VTE)
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Loscalzo J. NEJM, 2013;368:956-958.
Ghozloujeh ZG, et al. KI Reports. 2025.



Complications: Acute Kidney Injury 
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Sethi et al., The Lancet 2022; KDIGO GN 2012. Udomkarnjananun etௗal., Asian Biomedicine 2025

Reduced Effective Circulating Volume

• Severe hypoalbuminemia → decreased 
plasma oncotic pressure

• Fluid shifts into interstitial space → 
intravascular volume depletion

• Leads to:
⚬ Reduced renal perfusion
⚬ Pre-renal azotemia

Common contributors:
• Aggressive diuresis
• ACEi / ARB initiation in volume-depleted 

patients
• Gastrointestinal losses

Acute Tubular Injury

• Prolonged renal hypoperfusion
• Increased tubular exposure to filtered proteins
• Ischemia worsened by:

⚬ NSAIDs
⚬ Contrast
⚬ Sepsis



Complications: Acute Kidney Injury 
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Sethi et al., The Lancet 2022; KDIGO GN 2012. Udomkarnjananun etௗal., Asian Biomedicine 2025

Renal Vein Thrombosis

• Nephrotic syndrome is a hypercoagulable 
state

• Loss of anticoagulant proteins (e.g., 
antithrombin III)

• Most commonly associated with:
⚬ Membranous nephropathy

Clinical clues:
• Sudden rise in creatinine
• Flank pain
• Hematuria
• Asymmetric kidney size

Interstitial Edema and Renal Congestion

• Marked interstitial edema increases intrarenal 
pressure

• Leads to reduced filtration and tubular 
compression

• Especially relevant in:
⚬ Severe anasarca
⚬ Heart failure overlap

Superimposed Complications

• Infection (sepsis-associated AKI)
• Drug toxicity



Nephrotic Syndrome
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Udomkarnjananun etௗal., Asian Biomedicine 2025



Nephritic and nephrotic syndromes as clinical phenotypes
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• “Nephritic” and “nephrotic” syndromes are pattern-based 
clinical phenotypes

• They reflect the dominant manifestation of glomerular injury:
⚬ Inflammation-predominant
⚬ Permeability-predominant

• These phenotypes are starting points, not diagnoses

• Overlap is common and expected

Udomkarnjananun etௗal., Asian Biomedicine 2025.

Field Guide to the Kidney.
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Evaluation: History and Physical Examination
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Sethi et al., The Lancet 2022; KDIGO GN 2012. Udomkarnjananun etௗal., Asian Biomedicine 2025

Comprehensive History, Exposure, and Physical Exam Clues for 
Glomerular Diseases



Comprehensive History, Exposure, and Physical Exam Clues for 
Glomerular Diseases

25

Sethi et al., The Lancet 2022; KDIGO GN 2012. Udomkarnjananun etௗal., Asian Biomedicine 2025



Comprehensive History, Exposure, and Physical Exam Clues for 
Glomerular Diseases

Beauty Products: skin whitening 
cosmetics, anti-aging creams
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Sethi et al., The Lancet 2022; KDIGO GN 2012. Udomkarnjananun etௗal., Asian Biomedicine 2025



Comprehensive History, Exposure, and Physical Exam Clues for 
Glomerular Diseases
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Sethi et al., The Lancet 2022; KDIGO GN 2012. Udomkarnjananun etௗal., Asian Biomedicine 2025



Comprehensive History, Exposure, and Physical Exam Clues for 
Glomerular Diseases
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Sethi et al., The Lancet 2022; KDIGO GN 2012. Udomkarnjananun etௗal., Asian Biomedicine 2025
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Evaluation: Testing and Further Steps



Evaluation: Tests

Essential first tests

• Urinalysis with microscopy
⚬ Hematuria
⚬ Dysmorphic RBCs
⚬ RBC casts

• Quantify proteinuria
⚬ UPCR and ACR (spot sample)

• Basic metabolic panel
⚬ Serum creatinine
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Sethi et al., The Lancet 2022; KDIGO GN 2012. Udomkarnjananun etௗal., Asian Biomedicine 2025

Serologic Evaluation

Consider ordering renal US



Identify Red Flags That Change Management Now

Findings requiring urgent nephrology referral

• Rapid rise in creatinine (days–weeks)
• Active urine sediment
• Nephrotic syndrome with AKI
• Pulmonary symptoms + kidney findings
• Severe hypertension or malignant HTN
• Pregnancy with GN features
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Sethi et al., The Lancet 2022; KDIGO GN 2012. Udomkarnjananun etௗal., Asian Biomedicine 2025

Kidney Biopsy
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Management



Supportive Management of Glomerular Disease
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KDIGO GN 2012. 



Dietary Modifications
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KDIGO GN 2012. 



Optimize Blood Pressure Control
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KDIGO GN 2012. 

SGLT2i is an option as well

Especially in patients with:

• Diabetes 
• Heart Failure
• Lupus nephritis
• IgA Nephropathy



Edema Management in Nephrotic Syndrome
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KDIGO GN 2012. 

If associated AKI:

• Hold RASi, SGLT2i, MRA
• Allow systolic blood pressure 

of 130-150mmHg



Hyperlipidemia Management
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KDIGO GN 2012. 



Anticoagulation in Nephrotic Syndrome
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Ghozloujeh ZG, et al. KI Reports. 2025.



Screening/prophylaxis for all patients with glomerular disease on immunosuppression
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KDIGO GN 2012. 



Reproductive health for patients with glomerular disease
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KDIGO GN 2012. 

If patient desires pregnancy:

• Encourage patient to discuss with 
nephrologist:
⚬ Discuss timing
⚬ Explain potential complications
⚬ Change to non-teratogenic 

medications



Take Home Points
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•Glomerulonephritis is a syndrome, not a diagnosis: early care is guided by clinical patterns, not pathology.
•Urine findings often precede changes in serum creatinine; creatinine is a late marker of injury.
•Hematuria and proteinuria together strongly suggest glomerular disease.
•Severity is defined by trajectory and context, not protein quantity alone.
•Nephritic and nephrotic syndromes are useful clinical heuristics, but overlap is common.
•Mechanisms of AKI differ:

•Nephritic: inflammatory and crescentic injury
•Nephrotic: hemodynamic, tubular, or thrombotic processes

•Medication, supplement, infection, malignancy, and transplant histories matter: many cases are secondary and 
potentially reversible.
•Supportive management is not benign:

•Optimize blood pressure carefully
•Manage edema thoughtfully, especially in AKI
•Address hyperlipidemia and thrombosis risk
•Avoid nephrotoxins and inappropriate RAAS blockade during instability

•Active urine sediment, rapid creatinine rise, pulmonary involvement, or systemic features are emergencies.
•Early nephrology referral and timely biopsy improve outcomes: delay is a major predictor of irreversible kidney loss.



Thank you!
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