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Glomerulr Filtration
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RENAL TUBULES

HJP' ome
Apical membrane - urine Basolateral membrane - blood
Thick ascending limb
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DIURETICS-PHARMACOLOGY

cefarp(ansle

DOC in mountain sickness, can be used in familial hypokalemic
periodic paralysis

ADVERSEEFFECTS Proximal renal tubular acidosis (type 2 RTA),
paresthesias, NH3 toxicity, sulla allergy,

hypokalemia. Promotes calcium phosphate
stone formation (insoluble at high pH).

CLINICAL USE Hypertension, HF, idopathic hypercalciuria,

nephrogenic diabetes insipidus, osteoporosis
“FEEE———
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Cortex
Medulla
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2 Acetazolamide
/3 Loop diuretics
0 Thiazide Dilurethics

5 K+ Sparing Diuretics
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Loop of Henle
(permetable to water)

Vi

oxicity, Hypokalemia, Hypomagnesemia,
'__/. ~ —
Dehydration, Allerzy. (sulfa), metabolic . |
Alkalosis, Nephritis (interstitial), Gout,—waude

Ascending Limb,
Loop of Henle
(permetable to salts)

Chlorthalidone /sges MEOSCw T

Chlorthiazide ghotect %
Indapamide — Aepahic
—cagw oo enel fodife

3 etre < 4D
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L &
\ S
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b 7
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0
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K1 spos
(eg. gymecomastia, antiandrogen s

Aurehea
metabolic acidosis

ects),
0

DOC ascites, resistant hytn
AMILORIDE: DOC Liinduced NDI,
Liddle, cystic fibrosis

Collecting
duct

Loops: Cardiogenic p.edema,
Torsemide: lm’t.sf advv
Bumetanide: ‘Mosé& 'oH.vJ.

Ethacrynic acid: pmax oh"h‘k‘ﬁl .
— \/

Spironolactone, Eplerenone, Amilonde,
Tnamterene,

Sea ¥
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TUBULAR DISORDERS

Type 2 RTA

Proximal

Tubul
Hio, reabs (r)

Wilson disease,multiple
myeloma, ifosfamide,
cisplatin, tenofovir, lead

poisonini

Distal
Tubule

Amp B, Al,
Sjogren

HT e

Type 1RTA ~Mosh Sevtre

Collecting
Tubule

Type 4 RTA

J
labdastornt (D) | L

K Ca Urinary Nephrolithiasis
pH
2 L L ©
r 1 B0,
4 (1) L L )

TAL  Lep ., DCT CcD
Na-K-2CL p 1’“"5 Na-cl ENac
© O, ® © ®
pv%
Dx Ba:r"l'&'g Gittle mann b 6vden’s Peorndo AJPatdast Liddle S
BP J \L * J 1
K’ J J N 4 v .
P | alkaloss|  adbadess | Acelosia | Audosia | Allatosis
| ca”|[Veat Snd Son I MM — = —_

Renin frod. Tumas
Udslle <,

'SAME > [1pHsy &
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NEPHRITIC SYNDROME Busrmer - TAO -smolen

Hematuria, Oliguria, Hypertension

N
Child -me  (PSGN)
Hematuria 10-21d after Adult ~-mc 94 /Berger D
pharyngitislimpetigo  {-yogencs Hematuria 3d after pharya:;itis Rapld progressuve @'04 )
(strain 12,4,1) Recurrent gross hematuria
C3 transient low C3 normal
70% Anti-dsDNA+
30% ASLO +

8./
Linear: (ood pachure
Granular: fsan

P_a—tE:i-immune: W6 , mPA C anca

""J'wtdhln fubc,,.W liranedon
IF

humapt "thany

“3 ), | Sparsentan: ARB + Endothelin -



Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


NEPHROTIC SYNDROME

Proteinuria >3g/d, Edema, frothy urine

Minumals d\Mg&
Child ~-m¢t
Prior URTI/
immunisation
NSAIDS, Hodgkin’s
lymphoma

FS$6C

Adults —m¢

Heroin

HIVAN:APOL1 polymorphism
Reflux nephropathy
Obesity

Sickle cell anemia

 (NPHS2: Podocin-AR FSGS

Mermbranans

MC in elderly
_Adenoca lung / colon/
melanoma

PLAR2

Thrombospondin, CD10

DOC: Tncwtj:ms
Steroid dependent NS:
MMF  Severt
Cyclophosphamlde >83:s
Levamisole malel

Nephrin NPHS1-Finnish type: Congenital NS

MPaN
Adult

HBV/HCV /malaria
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Renal pathology

Chr 16,4: PKD1 and 2

Polycvgtin

_Aortic dissection
Berry aneurysm
Diverticulosis MVP

. AD - PCED
s adw |l

Chr 6: PKHD
Fibrocystin

Congenital
hepatic

fibrosises"

‘MR PCLD
erd .syhgt_
n 1#&
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AKI VS CKD

. |AKL_|CKD Biomarkers of AKI:
CMD PW Jost Cystatin C
SIZE — KIM-1
@ / T Mfmul.ﬂ‘/ . | NGAL
URINE OSMOLARITY vormalAL l.010 l&osfhew TIMP2
ANEMIA — EPo M IGFBP7
MBD - @6
- Renal papillary necrosis:
CASTS Haww / i»\b-,(»r@ broad /wlm NSAIDS
debds™ [ fever / Sickle cell disease or trait
= o ¥ = ' s Acute pyelonephritis
- \ Infections -1,
Glomewdo Nt Diabetes mellitus
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AKI

Livedo reficalana

AT — Mnenestolic D

:<AIN>“l

* NSMps Mc

Pre renal Acute Tubular necrosis 4\
Cause Hypovolemia, CHF, NSAID | Sepsis, Ischemia, Nephrotoxins: ‘
| ACE- /H&S Bhabdomyosis, IVH, Tumor lysis ton
syndrome, MM’ Drugs, lodinated
contrast
Fractional excretion of Na . . |
<1°} 21/ . n.up,?mlr
i P
Urine Na <IOM% /L >ROM€,%/L agwa
Urine Osmolality 9,

- 2 — < 35D Fever + Rash +
BUN/Creatinine 520 ') < 10: ) Eosinophilia + Drugs I
Urine casts U ade GQresdar- / W bty

g Vv
RIFLE  /Kbigqo /AKIAN
Risk EGFR Decrease by 25%l/ Q. UO <0.5 mL/kg/hour for 8 hours
KDIGO Stage 1 Creatinine Increase by 1.5x
Injury EGFR Decrease by 50%/ UO <0.5 mL/kg/hour for 16 hour
KDIGO Stage 2 Creatinine Increase by 2x
Failure UO <0.3 mL/kg/hour for 24 hour or

KDIGO Stage 3

EGFR Decrease by 75% g_
Creatinine Increase by 3x ./

anuric for 12 hour

Loss

Persistent renal failure > 4 weeks

End stage

Persistent renal failure >3 months
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CKD

Stage of CKD | eGFR result

MCC of death: CYC (anats — Qlcelpedd
Anemia: £ d&J\uL&U \&-EPO a trneroScderons

disease: . .
on> 16> -a e N s
alciphylaxis: (Ga-fo, TALe g
Acid-base: NAGMA — HAGMA
Uremia: —
ericarditis
P.Edema . -
Ph <7.2 Dh“‘:]“’
Potassium >6.5
Encephalopathy —

ialysis disequilibrium syndrome DOCW)

N~

-

—

Stage 1 90 or higher

Stage 2 60-89

Stage 3a 45-59
- - (A
Stage 3b 30-44
~—
Stage 4 -—? 15-29
-

Stage 5 —'J%( less than 15
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Acid-base imbalance

(

S
CE—

=

pH PRIMARY COMPENSATION -
= o ol
w v H(0s, J (o, | Pco2 =1.5[HCO3]+8 + 2
METABOLIC
) 0, * 0

ALKALOSIS W 03 C&,

RESPIRATORY

ACIDOSIS v (o, ) I;t£03 f

RESPIRATORY

ALKALOSIS T ( 0, ¢ K, J
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Acid-base imbalance

Arterial blood [H+] (nmol/L)
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On laboratory investigations in a patient, pH=7.3,
pCO2= 35 mm Hg, What is the likely acid base
imbalance?

A. Respira}éy acidosis

/ﬂletabolic acidosis

C. Metabo)éatkalosis

D. Respirat?qu alkalosis
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A patient is having'pH-7.12, COS§28 and PCO @
mm Hg. What is the acid base disorder in this >
patient?

A. Metabolic acidosis with respiratory compensation

B. Metabolic all@ésis with respiratory compensation

7
Mcﬂdosis with renal comp%
B 5~

D. Respiratory aH?&)sis with renal compensation
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A patient is having pl@lCOS -14 an m
Hg. What is the acid base disorderin this patient:

fr’ +
0, + T2
A. Metabolic acidosis with respiratory compensatio [ SR H 3 $

B. Metabolic acidosis with respiratory acidosis

C. Metabolic acidosis with respiratory alkalosis

< 1T o
D. Respiratory losis Wwith renal compensation 21 +8 T

i 3hmnry

29 —3)
@S’MM -
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A patient who is a known case of CKD has complaints
of vomiting. His ABG reports are as follows: pH-7. 40

pCO,- 40, HCO;-25. Na-145, chloride-1
the metabolic abnormallty’? ANlON  GAP
A. Normal anion gap metabolic acidosis 7#§’ 100 7 25/)

B. High anion gap metabolic acidosis @

C. No acid base abnormality

\%i—gh anion gap metabolic acidosis with metabolic alka@
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High Anion-Gap Metabolic Acidosis

Anion Ga

* Anion gap= (Na +/- K) B (HCO3 T CI) NAGMA= Hyperchloremic acidosis:
High anion gap metabohc acidosis Causes of NAGMA
Renal tubular acidosis VAq @
Assocnated clues Diarrhea

/ \ e Carbonic anhydrase inhibitors
e Ureteral diversion (e.g., ileal loop)

Drug '"993“0“ Hypoperfusnon Renal failure Hyperglycemla" Osmolal gap
T}

v ' l /’

4Serum lactic 4Blood urea  Urine & serum
acid nitrogen ketones

— v v
Colicy (alr g .
L:(U'J g Ut DEA  AlemanD) (EMyere JJ= Anficte
Resp alln (9514 Hoock tn oxalnle Poenegiarle
f . Foymic ace ”ﬂ‘m L
HAGMA LretwnoTeric - anfi-freeze
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ELECTROLYTES

Serum osmolarity: 2(Na) + glucose/18 + BUN/2.8

UNa®

Sodium deficit: TBW x (Desired-Actual)
TBW: 0.6x Body weight
Max: 8 meg/l in a day

PNa®

C. 200 mE
C% g 720 mEq > |
v

Free water deficit

Na-Ih0 qpw

— — % =
r— NA/

... The serum electrolyte values of a patient weighing 60kg are given below. Calculate the

sodium deficit in the patient. pH: 7.42, Na+: 120 mEq/L, serum K+: 4 mEq/L, serum Cl-: 90
——

mEq/L?

A. 20 mEq

B. 400 mEq

TBw x Dea-fct

6o 60 X I_LLQ—IL‘D
Joo B
gjxéof X 20
124
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