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Patient with Ren
Disease or Urina

Tract Disease

Dr. Manu

Urinary Tract Overview

«'Upper tract: Kidneys, renal
vasculature, parenchyma, collecting

system
» Lower tract: Ureters, bladder, urethra

» Function: Ultrafiltration - tubular
modification 2 urine excretion

» Clinical relevance: Disease can
affect any level, often asymptomatic
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Initial Patient Evaluation
Essentials

* History: Fatigue, polyuria, hematuria,
incidental imaging findings

* Risk factors: Diabetes, lithium use,
occupational toxins

* Systemic screening: eGFR,
microalbuminuria in high-risk patients

e — * Avoid random testing: Use targeted
diagnostics based on clinical clues

Symptoms of a Urinary
Tract Infection (UTI).

Problems peeing. | Fever. [ Chills.
|
BN

1 !
Cloudy, foul-smelling ! Pain In your flank, abdomen,

and/or dark pee. I pelvic area or lower back.
-
«
| i -
Paln while peelng. | Pain during sex.

L[] Cleveland Clinic
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INFECTION - UTI yous arinary system

Diagnostic
Approach

* Urinalysis: Proteinuria,
casts, dysmorphic RBCs

* Lab markers: BUN/Cr
ratio, electrolytes, PTH,
complement levels

* Imaging: Ultrasound for
hydronephrosis, CT/MRI
for masses

* Functional tests: FENa,
urine osmolality, U/P
ratios

Hyperpigmentation




Role of
Complement
Cascade

* Pathways: Classical,
alternative, lectin-
binding

* Key proteins: C3, C5,
membrane attack
complex (MAC)

* Diseases: TTP, atypical
HUS, lupus nephritis

* Therapeutic targets:
C3/C5 convertase
inhibitors

Bladder

Urethra

Bacteria travel Bacteria from
up the urethra skin or rectum

Systemic spread

T

Colonization of kidneys
4

Ascension to kidneys
1

Biofilm formation

t

Colonization and invasion of bladder

t

Ascension via urethra

t

Contamination of periurethral area



Acute Kidney Injury (AKI) Classification

~ Type | Causes Urine Output | Key Features
SRS High BUN/CT,

Prerenal dehydrqhom Oliguria low FENa
heart failure |

4

:chal ATN, AIN, GN |Variable Casts, hematuria |

Obstruction,
stones, tumors

Hydronephrosis

Postrenal . .
on imaging

Anuria/polyuria

Urinary Tract PA
Infection (UTI)

Urinary tract infection (UTI) is a collective term » =y
given to various bactenal infections that occur
in the urinary tract. One of the most commonly
occurring diseases in women and men, the UTI o
causing organisms have the potential to invade
adjacent tissues and/or result in kidney j—— Ureth
complications (X
P | (o#
Bacteria from /
skin or rectum
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Bacteria travel
up the urethra
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Bacteria
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Introduction to
Nephritic
Syndromes

Definition: Inflammatory
conditions affecting kidney
structures

Causes: Infections,
autoimmune diseases,
medications, toxins

ptoms: Flank pain,
costovertebral tenderness,
edema

Classification: Based on
site (glomerular, interstitial,
vasctiar) and time course
(acute, subacute, chronic)

Glomerulonephritis
Nephron - microscopic Kidney (cut in half)

I

——— Foamy or bubbly

!

| Pink or red

) e
e Cleveland

Healthy urine  Unhealthy urine

Glomerulonephritis * Features: Hypertension,
(GN) edema, oliguria, abnormal
urinalysis

* Urine findings:
Hematuria, proteinuria,
dysmorphic RBCs, casts

* Disease course: Acute
(e.g. PIGN), subacute, or
chronic progression

* Diagnosis: History,

physical exam, spun
urinary sediment



NORMAL GLOMERULONEPHRITIS

Hematuna

allmiviniane
Postinfectious GN APedatricians
4
(PIGN) ReVIEWof
* Cause: Immune complexes post- PO LI S0, JREC
streptococcal infection frJJﬂMSCﬂUUJ

* Complement: Low serum C3 due to

oo Glomeruionepfrts -

* Urine findings: Active sediment,
._L r ,
1PIG
LS

* Histology: Subepithelial “humps,”

oliguria, proteinuria 1\ U
bloodless capillaries e
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GLOMERULONEPHRITIS

Glomerulonephiritis

IgA Nephropathy
(ISAN)

* Cause: Mesangial deposition
of galactose-deficient IgA-1

* Presentation: Synpharyngitic
hematuria, proteinuria
* Treatment: ACE inhibitors,

corticosteroids, complement
blockers

* Advances: Biopsy-guided
therapy, FDA-approved dual
receptor antagonists

GLOMERULONEPHRITIS
* INFLAMMATION of the GLOMERULI

* PRIMARY
- STARTS in GLOMERULI
* SECONDARY
L~ GLOMERULI are AFFECTED by
SYSTEMIC DISEASE

* ACUTE
- SYMPTOMS PEVELOP SUDDENLY &
RESOLVE w/ TREATMENT
* CHRONIC
- if ACUTE DISEASE NOT TREATED
L~ when DISEASE PROCESS DEVELOPS SLOWLY
L5 IRREVERSIBLE FAILURE of KIDNE VS




Normal kidney
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Bowman's
capsule

Inflammation of the
glomeruli and of the
small blood vessels

Fibrous capsule

Glomerulonephritis

* Definition: A nephritic syndrome
with rapid loss of kidney function
over days to weeks

* Pathology: Formation of cellular
crescents compressing
glomerular capillaries

* Progression: Leads to
glomerulosclerosis if >50%
glomeruli affected

* Clinical urgency: Requires
prompt diagnosis and treatment
to prevent irreversible damage
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N

nmmm.m Glomerulonephritls
(RPGN)

» Lo of Kidney Runction over 8 short pariad of time
. with of disease

(hematuria, proteinurta)
L o‘-"~m
( (extra capiilary profiferstion in Bowman's space)

Immune-Complex Mediated
LI of i deposits in g U]
*  Ex: IgA nephropathy, lupus nephritis,
cryoglobulinemia, post-infectious GN

Anti-Glomerular Basement Membrane (GBM)
* Typically circulating Ab against type IV collagen (a3 chain)
* Linear, ribbon-like GBM staining on IF
= No EM deposits

Pauci-immune
R R deposi gative IF
*  Majority anti-neutrophil cytoplasmic antibody (ANCA) +
* ¢c-ANCA: anti-proteinase 3 (CPR) > cytoplasmic neutrophilic staining
*  p-ANCA: anti-myeloperioxidase (MPO) > perinuclear cytoplasmic staining

G

NephSim
www.nephsim.com

uveitis

A

anti-mCRP
y

~ &

£ 3 2 =N\
/ - " k o -
TCR/MHC 1 & ,—
. - / ) Tcell =™ B cell ;‘ \\-
’ = CD4-positive T cells activate B cells

4

inflammatory reaction in
tubulus and interstitium



Causes and
Diagnostic
Clues

* Immune-mediated: ANCA-
associated vasculitis, anti-GBM
disease, immune complex GN

* Pulmonary-renal syndromes:
Hemoptysis, sinusitis, nasal
congestion

* Key tests: ANCA, anti-GBM
antibodies, renal biopsy

* Differential clues: Low
complement in immune complex
GN; normal in IgA vasculitis

ANCA & Anti-
GBM Diseases

¥ CANC A-positive: Granulomatosis with

i polyangiitis, microscopic polyangiitis

*Anti-GBM: Goodpasture's discase —renal

and pulmonary hemorrhage

*Overlap: Some cases show both

antibodies; treated similarly

“Ireatment |'l.|>.l|mphut'\|>
corticosteroids, cyclophosphamide o

rntuximab
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Immune Compl;x -
RPGN

* Examples: Lupus nephritis, ‘
cryoglobulinemia, IgA vasculitis

* Complement levels: Low C3in
lupus and cryoglobulinemia;
normal in IgA vasculitis

* Extra-renal signs: Purpura,
arthralgia, Gl bleeding

* Biopsy findings: Mesangial IgA
deposits, subendothelial
immune complexes

\

(Tubulo-) Interstitial Nephritis

Inflammatory cells infiltrate the interstitium: y
- Impair tubular functioning, reduced GFR. -

Etiologies:

Allergic drug NSAIDs, Beta-lactams, Diuretics,
reactions: Proton Pump Inhibitors, Anti-cancer drugs, etc

¢
e Infections: Legionella, CMV, Streptococcus, etc
Other disorders: Sarcoidosis, SLE \

N "
Y/ .
Signs/Symptoms:  Rash, fever, eosinophilia @jﬁ o o
.

Diagnosis: Urine: Sterile pyuria, Eosinophiluria, -
WBC casts, Proteinuria.
Biopsy: Histopath. ®
Treatment: Remove drugAreat infection
Histopath: Interstitial edema with WBC infiltration

Poss. granulomas.
Can become chronic with fibrosis, scarring, and atrophy.

R0
. ‘E:\‘. 0,"




Understanding
Proteinuria

* Definition: Excess protein
in urine; may be glomerular,
tubular, or overflow

* Microalbuminuria: Earl
marker in diabetes (30-300
mg/day)

* Detection: Dipstick detects
only acidic proteins; light
chains require
immunoelectrophoresis

* Clinical signs: Foamy urine,
edema, often asymptomatic
early

Symptoms of Proteinuria

Tiredness. Nausea and vomiting.

L A

Swelling in the face, Lack of
belly, feet or ankles. appetite.

=)

Muscle cramping
ot night.

Foamy or bubbly
wrine

Pulfiness around
the eyes, especially
in the morning

16




Kidney Nephron
. g Glomerulus
Filtered Tubule
blood N
Unfiltered g’, : .
blood \ Unfiltered
blood

Filtered
blood

Ureter —

Urine exits
to biadder

Collecting duct

Urine exits duct —1

Causes of

Proteinuric
States
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*Diabetes mellitus: Microvascular damage leads
to glomerular proteinuria

*APOLI1 gene variants: Risk in African
ancestry, triggered by inflammation

*Overflow proteinuria: Seen in multiple
myeloma (light chains cross glomerular barrier)

*Other risks: Hepatitis C, obesity, hypertension,
partial nephrectomy
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High Protein
Diet

S ——

MT&I—
Glomerular Wear and tear Structura
S ) o—— | L .
Hyperfiltration | Chibas
Hemodynamic changes EXCess

Remodeling

Renal Tubular

Uptake of

Filtered Albumin

+
© Albumin Tubulo-interstitial disease

+
W Fatty Acids Decreased albumin uptake

Inflammation

- Downregulation of
Cubilin/Megalin
Reduced reabsorption
of Amino acids and
Albumin

Glomerular
Albumin Leak

Initial Urine

Distal Tubule

Reduced albumin
reabsorption

Renal Glomerulus
Glomerular hypertension
and hyperfiltration
Endothelial Dysfunction
Thickened basement
membrane
Podocyte's effacement/
effusion of foot process
Glomerular sclerosis
Hyalinosis

Inflammation
and fibrosis
Tubular injury
and
dysfunction

Tubulolnt.r.tltl‘l

None/microalbuminuria/

I Prrorlolnurl.

RS

croalbuminuria
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‘ Meparan Sulfate Increased glomerular capillary pressure

A

Serum Creatinine

Baseline GFR

25 50 75

Nephron mass viability and function (%)

100

Serum Creatinine (mg/dL)

N

—
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Nephrotic =

Syndrome
Features

+ Core triad: Edema,
hypoalbuminemia (<3.5 a/dL).

proteinuria >3.5 g/day

* Lipid abnormalities: High LDL, low

HDL, lipiduria with Maltese crosses

+ Edema patterns: Periorbital, scrotal,

vocal cord swelling, bullae formation

* Unique signs: Muehrcke's lines on

nails, hoarseness from edema

Kidney Nephron
Glomerulus Glomerulus
Ry ] Filtered / Tubule
" ) 2
Car u(lx | blood / .
Unmurul { s
&\ 1 ” blood \ie: Unfiltered - "
% ,\, il \
2 3
. ( ” i 2 —_
1 | - F
J i Filtered |
[ { i blood
A ! t
‘Add 4 |
T'll U[‘ ' 4 ! 1 Ureter
‘ |
{ . i } Urine exits
iz ‘.‘), T ) to bladder
! T3
r f ; | Collecting duct ——
Jrine excretion ¥

‘ Urine exits duct l

NEPHR ‘T\C SYNDROME NEPHR()TIC SYNDROME

|
NFL HMMAH()N O
THE \:L()MLP(JI |

HYPOALBUMINEMIA HYPERLIPIDEMIA

OLIGURIA

COLA-COLORED URINE
(HEMATURIA)

Lo PERIPHERAL x/ MASSIVE ¢
EDEMA PROTENORIA O N
BERGER'S DISEASE \ ) [—‘ ~
(JgA NEPHROPATHY) e . / D
IS THE MOST COMMON CAUSE OF oy ’ G’CL"& 0 M !
PRIMARY GLOMERULONEPHRITIS “ e 3o




