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URINE ANALYSIS (Urinalysis)

co cpbiaia Lia) Lo guSe 31 e KU (ol pel Jillss aad e aal g0 -
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Mirror of a kidney function
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Electrolytes & fluid balance & some of acid base disorders

¢ Sl J gally 3 gaciiall La

% Urine definition!!
- Urine is the fluid excreted through the kidneys, passes through the ureter, and is stored in
the urinary bladder. When the urinary bladder is full, then discharged through the urethra
J b
Final product excreted by the kidneys to urological system after process of
FILTRATION + REABSORPTION/SECRETION then EXCRETION
Jddl s 4 Juadilly lalia il 63 Glalall b g
Glomeruli & Tubules

- Itis always said that

“Urine is the main source of information from a sick (damaged) kidneys to the physicians" .
¢ Joad) Jalasi Jaild 2 La
1 JAail) (e de sanalaa | asls Jidad e s ddiall
Aallayy WIS N Sliee J o Jila3 (]
Convential Urine analysis by lab exam of urine sample (mid-stream urine sample)

A g A adi i) 5 KU (et Lale) 4l il el 4nals Jsall 8 Specific Jdsis 2

Examples:
- Spot urine Albumin creatinine ratio e.g in cases of DM , proteinuria & GN
— 24 hr urine collection and estimation of Creatinine clearance

- Urine tests for electrolytes
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Conventional Urine Analysis

) Alalall e CadSH Jazall ) giSa ddau) o Jetiy e
+ The Urine analysis includes:
A. Physical Properties

Include:

Color

Appearance (opaque or colorless)

Odor

. Chemical Tests

Include:

PH

Specific gravity

Protein

Glucose

Ketones

Bilirubin

Urobilinogen

Blood

Nitrite

Leukocyte esterase

. MicroscopicExamination

Includes:

Red blood cells

White cells (WBC)

Casts

Crystals

Epithelial cells

Bacteria and another microorganism
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¢ 613 Sale 058 Normal Persons J) 8 Jssll b

Normal Urine findings are:

- Appearance :Pale or yellow
Transparency: Clear
Volume: 1200 to 2000 mi/24 hours
PH: 5-7
Specific gravity: 1.001- 1.035
Cast (hyaline): 0-5/HPF
Squamous epithelial cells < 15to 20 / HPF
Red blood cells: <3/ HPF

Blood: Negative
Rarely 2 to 3 RBCs /HPF

White blood cells: <2 to5 HPF
Male =1 to 2 /HPF
Female =0to 5 /HPF

Yeast: Negative
Bacteria: Negative
Protein: Negative
Ketones: Negative
Bilirubin: Negative

Urobilinogen: Negative
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¢ &l sl ANa 45t Abnormal Urine Analysis J) &) <is) el qiba

N
Urine appearence J

i dal anbll ol
Amber yellow
daanla yuall o) 61V
= Cloudy urine = Red urine
= Dark urine = Frothy urine
1) CLOUDY URINE
Concern S 5 s aal (Sl (e 30 a3l 02 (cloudy urine) Seall Jgall - -
UTI 5l saa a5as 5
s anbas gal el dsa s ge auay sall/ (s jall Jlaby o2 a5 s B o2
Frequent urination
Dysuria
Suprapubic pain
Loin pain
Fevert myalgia & malaise
Note that UTI is common in females without any underlying urological problem or
Immunosuppression
(YAl IS Gul 5) Jah VWl (amy (de ) ey a3 sa s oo ST s Jidat dae (e 23 Lgpany o gladl -
A5 oo ISy Jarall ) 588 Gl g jiall -
Leucocyte esterase enzyme in urine--> Sign of pyuria due to bacterial infection

+ Nitrites

= In UTI, we will find urine that contains pus cells > reference of normal
= Pyuria might be true bacterial UTI Or sterile pyuria
pen (52 aill
Leucocyte esterase & Nitrite
Culture 4= 34l
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Negative QJ-HA 6 sn dliae Ty o gl o 4 ) el AEG g
oYWl L o empirical & Jsb e 4 s Glaliae fag Ll | L

Cbu&)ﬁ;&dgdmadé&ﬁmuﬂuimucwm)gﬂ\
oy daliae Slal Ly i e e Pyuria Vs alise (5 sa dlias

4y b jiae

(e s Sterile Pyuria J ¢z ds 2 -

aliall 5 Aiuall (B () saaal) (o yall Anaailly

el s (S ¢ u lalid (S ja
Urosepsis

Or
They develop Hospital Acquired UTI

(c.i)adﬁlm)bl,}.laﬂ\UYM\L;QQMQM}@MMDMUJ}J\@;L}L\S@L}A\&‘JmLuD -

oDl ) i s 03 5 45 say (S UFOSEPSIS (8 s yall Jaa sloa e UTT Jb (s s L

2) DARK URINE
Dark Urine J4wally -

G (e JS) 4]
S5 Gale Jsall oS Ly 2 Yl
&t draniony S je J5r 3y
Jdaya
Significant Dehydration
Galadl eVl ()l aala )

il g ya 848 5 03 Lasha

Very good Light Dehydrated Very Severe
Dehydrated Dehydrated Dehydrated

dehydration « G saaall o S )l
JV Y S 6 )
DKA & HHS & dehydration in elderly patients
3 olaa Jeany (San (o6 el 5 GISIL i g o i Y 433 28 o
Prerenal Acute kidney injury
ORan g Jsall 38 5 5ald 5 4l and tubules JV o< prerenal J) ¥ 8 O AKT J) g sinse (B cajria g -
w25 dehydration 4w o odb ) iy
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J5a s Al dpia je 4n )2 Gale Jaall Jrat 4l Clad s ¢ Ll
Abnormal constituents in it
BUTS
Bilirubin In Urine J' 2525 -
Jaya b

Cholestatic jaundice & hepatocellular
coloure

. jaundice in acute & CLD
d urine

48 direct bilirubin J' Js» 8 Jsll Hlied
oS o ysuall (& Ll 9 La s dsdl 08l (Aams

Jexiy Severe Bilirubinuria J'blals -
Acute kidney injury due to acute tubular necrosis (toxic ATN by the effect of bilirubin)
Jl e diann o
Obstructive (cholestatic jaundice) & hepatocellular jaundice
hemolytic jaundice J) ge Ll 5 i

Y Y5 aeel o) o jaundice Ui 8 ) sime) A Lelluiy ) aliu) aa) e ladas -

Lagd Maa cagall g cpAY ) Lal
Rt
- Brown color of the urine due to presence of pigment called
Myoglobin in urine (Myoglobinuria)
Myoglobinuria
R Jeyla Bt Wl g2y -
Rhabdomyolysis
I Js 48 deann I
Myoglobin
Jsdl 8
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sl

— Tea colored or cola colored urine due to presence of RBC's * protein + RBC's casts like in

the cases of Acute Glomerulonephritis (Nephritic syndrome )
Al JEd) Jow e
Post - streptococcal GN
VS WSSl iy i ol J o gl gy 48 J s

Hematuria (coca
cola colored urine)

RBCs cast

Myoglobinuria J) &Y\ &
¢« Jsdl & Myoglobin 25 8 el Ll
¢ SUQQesting st s 5 ae ) (sl Al i dais
Jee b e Ll (e U e 1Y
Serum CPK
o CAYYL () 5Sa  GBliandl g 3l 0a g
939 olae (B (Saa

Acute kidney injury (Toxic ATN) due Myoglobin effect
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J bV L
Tea colored & cola colored urine
ual e (B Ll
Suggestive like
Periorbital puffiness, High BP & risk factors
3gay (e S Cpma J o Jilas Jamd o 3Y
RBC's casts (or Dysmorphic RBC’S) by microscopy
Loz o o o2ie 5 008 i Ledld Hlld Jana )5S0 jf Lelery (i pp Glame B g0y -
Jlasa s oo aisll il )
Protein by dipstick 1
53S day (Saa g
Test for quantification of protein by Albumin or protein creatinine ratio
GN JI 8 Jaaiills Ba 4x p&ia 035040

3) RED URINE
Red Urine J! 4wl
A e dala o Jan Ll a5 asa¥) e dod a5l (g gl J sl
1. Presence of RBC's (macroscopic or gross
hematuria)
s G daaniy 535
Injury of urological tract
as by stones, tumors, trauma etc
DS elllsall i (535
& e S
Glomerular injury
il g e
IgA nephropathy

Nephrology J! =33 524
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2. Presence of blood without RBCS
JPJLAL!M ' M‘LQ\AMLS.J}

Free hemoglobin in urine without RBCS
(Hemoglobinuria)
Yl A deandy 535
Severe Intra-vascular hemolysis
E.g. Incompatible blood transfusion,
G6PD deficiency,
PNH etc
lexe dian Lilal
AKI & injury to tubules
--> Toxic ATN
Workup J 25
bk Leely
Workup for hemolysis

3. Presence of reddish color ( not blood )

Ui (815 sea D Jile 38 ) jema I s

RBC's or Hemoglobin
la el 5 499 Jglis Vs (3 Jemny 02
Rifampicin
A dazkal J ol

Beetroots

... SIMPLE AND PRACTICAL
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: add gale

S Jsall i Asa pe ¥l Gllia

i O slll o 538 sl g sale sl

AV 5 el g 2 gl 2l ol
Methemoglobinemia

&
Alkaptonuria

Alkaptonuria Glalall Caud o ol (b jal (525

Figure 1 (a) Normal color of urine when passed. (b) Urine oaniill as ol ~Uaall 0 55 (S (g0

turned black when left standing. Wan o Lpaandls 50 SV Y

Jha¥la (8 Jeany (Sang Halisag puasall o) adW1 o ol Jia L) Jsall o6l sy 8 5 &) o)) ol Sllin ke

Pseudomonal UTI
Colorless or Dark vellow Green Yellow-green Red

Brown-black

Pale yellow l l ‘ellow-brown l l

[V*N;l:lna] { C‘oucentratedl 1.Pse1icimnonas |[ Bilirubin 1. RBCs 1S L’Iétheuloglobi11—
infection oxidized to || 2. Hemoglobin| | 2. Alkaptoneuria
labpedia.net 2. Methylin blue || Biliverdin || 3. Myoglobin

Various colors of the urine
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4) FROTHY ( FOAMY ) URINE
o5t 5l e ) Uit Le o S urethra J o z yaa b Jsl ) Of oadal)
23 33na (BB ) 4y 5 Jsall e OS5 o) g iy adapun
S i gl Al gy o€ GBS Dl Gl e e se N O il sl oS0
T Ula s dauial g Al ) Lo LDy 338 J sl A
Lle (81) o psha (e daaS 5 J sl (B (g 30 35n g o Al i Ll o2y
(oS

¢ O S s bl B Sal Jadl g Ll -
and o Adlal)
ae150 axii Y aelu Y s e Jsdl & protein oisodl 4uS o panhll -
Ot sl danilly (o ool 035 Casall ana Yo agia L, (o (sl 03
Proteins = albumin + other proteins e. g globulins & others

D3l (58 550 A o La T Canlity (5 518 43 Lasla
con 4.6 Sadlag (45 pall AeS Lgd aenl) J o die a8 (A&B) i sa sl 20 seall A
15 S50 2 s pa g adla ) g diaall (i5 o dnal 5 s gle jAada 3 (A) O sall (je oy sea Jf (S
g sl Lo e 5 Al 40aS e (5 5int (51 e L (C) 43 o sl Lol cc pmpalll (S 035 438

foam Wlas a5 (e (o normal J G55

Time after micturition Jl ol oS ine €=
5 minutes B 15 minutes C 5 minutes “

Frothy urine
(Foamy urine)

4 Sn e Jilaan L
Heavy proteinuria
Often in grams
Not milligrams

And often >3 gm
4600 mg/24h 4600 mg/24h 246 mg/24h

Proteinuria
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J) iy 2l g Ayl b
Pathological proteinuria

- Persistent protein excretion > 150 mg/dlI
- The amount and composition depend on the nature of renal injury
1 aYlaa) ¥ adoag
# Glomerular proteinuria
#Tubular proteinuria
#Overflow proteinuria
practice J (paad 4l sl ml H g 53 A
A
Secretory proteinuria
add gal) llosal) (al jal (& Jianniong

prostatitis J's bladder tumours J)

Il 3 eaial) La

Glomerular Proteinuria

- A defect in Glomerular filtration barrier that leads to passage of proteins of high

molecular weight to the urine
— The main predominant protein is albumin
Glomerular proteinuria implies Glomerulopathy
- The amount of protein in urine might
Exceeds 3 gm.
--> Called Nephrotic Range Proteinuria
Or
<3gm.

---> Called Subnephrotic Range Proteinuria
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JL 2 salall La
Tubular Proteinuria

- Passage of Low molecular weight proteins such as immunoglobulins light chain and
Beta2 microglobulin to the urine
LMW s daaa (5 5Su barrier ) e s glomerulus J) o8 siléin (o8 ) off oankall -
Bk (e dabaial day o
Proximal Tubular cells
¢ p=lla Glomeruli J) 2 i La A5 -
Jany Ll A1)
Damage to proximal Tubular cells ---> Tubular proteinuria
65 ual gl (B Jeaniong
- Inherited tubular disorders: Cystinosis, Wilson's disease and Fanconi syndrome
- Acquired
- Chronic & acute interstitial nephritis ag«
- Reflux Nephropathy

- Heavy metal poisoning

Ju 3 gl La

Overflow Proteinuria

- Overproduction of LMW plasma proteins that exceed the capacity of proximal tubule to

reabsorb them
Ol (e S CilaaS L) 8 AL L) e tubules ) 2 (s Vs Glomeruli J) 8 Y Ls alSiall -
Leleai Le3) tubules O dutasin) 48l (ya S
Reabsorption
sl (8 5ol Do Ml e dalS JSiy
AV 3 Jiannisag
Multiple Myeloma

(Passage of immunoglobulins light chains)
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1 agadl J)sead) quha
¢ Benign (it 4xd s G (5859 g 150 J) @and J sl (8 gl Al (585 (San S
s Ay
Allia ¢ 5
Benign proteinuria that excess 150 mg/d
It might be either
Transient &3
asY) VAl 8 Jeasdy 5
Fever
Exercise
Extreme cold
Fits

Severe acute illness

Persistent 5 <iw
s S5
Postural Orthostatic proteinuria
pgia /.0 - ¥ Ly 8 QL) (amy (& Jiasdy dia e Gl alla (535
Jrany adaluy

Increased protein excretion on standing!!

D sal e dla slian ) GanB Vs aelu YE /an 100 (e S8 (5 5Si Lin (i gyl BpeS ey -

Test @ padiihy 535

Al

Split Urine Collection Test
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19 J3adl (5B g ) ApaS il 61 3) e
1 akadi aal (53 Lk
»= Qualitative test:

el 48 jra (52 (gl e RESTT e Cay Jsall (8 (a5 i OIS 1Y) Le dd jral o 53 sl (525

Ll 3 3ok oo Al 0d
Dipsticks or test strips
ce gl J ) Jala (8 i 5 JS 3 ol Jam Jamdll 5885 O (a5 il 5
ludyy agle <l 4 3V Led agiiiall eVl &
+ Test strip has different colored squares
+ el Led ens i gall (e Alime 43aS e Jan (o) S adlin ol 5L ey 5
4+ 43 2+ o 1+ fw San
test strips J' sl dipstick J' <
| negatva 7 300 o Jil 4S5l ¢
:_J—J 1’;‘:"%) NS S «« Negative i (i suais Lo

| + (100 mgraL) by i Ll 4l aslal)
| +++ (300 mgraL)

| ++++ (2000 mgiar)

Protein

Javis é
: e . Pathological proteinuria

Presence of protein (proteinuria) is an important indicator g P

of renal disease. Due to glomerular cause and UTI

False negatives can occur in alkaline or dilute urine or (Mild Proteinuria)
when primary protein is not albumin.

o L)
Negative in tubular & overflow proteinuria
Sllia
Qualitative chemical test

Al
Sulfosalicylic acid test
s dipsticks J e Ui sedai e (S I proteins J cus oo

Bence Jones protein of multiple myeloma
16
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Y1 g 4gilill 43, Ll
Quantitative tests
B8 JS 5l AaaS s L
Lol iy yhay Janily Lgasd (53 9

24hrs urine collection and estimation of protein in urine ( the gold standard method )
@MYEBM&&QQ;;WU@)J\QYQM\L@S} -
BB e a8l By (Saa gy sia (e et 05 (Saay -

. SPOT URINE Tests 4xtll 43, ykl|
Albumin creatinine ratio (ACR)
Or
Protein creatinine ratio (PCR)
e s adapin 4l glie J g dbe aalise 53
488 a8 )l adliia pria danil) Calesdl 5 praa canll Canli) ol

Il aand (e Wl Lo gadi g Laladia) JSY) 3y 02

+ ACR & PCR
Sy i LaadlS
ACR is preferred when PROTEINURIA is of Albumin type (selective albuminuria)
O a S 5 oyl 28 Y1 i

Test of choice in suspicious Diabetic Nephropathy
Normal ACR < 30 mg/g

ACR : 30 - 300 --> Microalbuminuria

ACR > 300 --> Macroalbuminuria
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J cd Cavieat ollia

Proteinuria According To Protein Quanitity in Urine

+* Protein in urine

1) 0.15-1 gm/ 24 hrs ---> mild proteinuria

Causes:
Orthostatic proteinuria

Tubular proteinuria
Overflow proteinuria
Mild GN
2) 1- 3gm ---> significant proteinuria
- Probably glomerular in origin
3) >3- 3.5 gm --> overt or heavy proteinuria
- and also called NEPHROTIC range proteinuria

- Virtually always glomerular in origin
14y 4dh gala

NEPHROTIC range PROTEINURIA
o s pally i Y
NEPHROTIC SYNDROME
S Ge O e Y O
-NEPHROTIC range proteinuria
-hypoalbuminemia
-Generalized edema

-hyperlipidemia
il 1Y) Ll
Only Nephrotic range without other criteria

.

GA.A.MJ
Isolated Nephrotic range proteinuria for evaluation

-Y Al 42 gala

=  Microalbuminuria is a risk for CV risk with future CV events like Stroke , Ml
= Macroalbumnuria + elevated creatinine and/Or decreased GFR for > 3 months often

indicates chronic kidney disease
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URINARY CASTS

¢ Casts Ju 25aiall s L %
+ Casts are formed when proteins secreted in the lumen of renal tubules typically protein

called Tamm Horsfall protein trap cells , fat , or other inclusions at the time of
amalgamation then excreted in the urine
ce 4l lala 5 LA 4 a3y g Jall (8 (5 0 alad) (e (585 4 53 Claead 4 4ol

Anad i il 8 Ll 5 ¢ 53l e 52 casts JI s
v" All Casts are cylindrical structures with parallel sides

v" Their ends may be tapered or rounded

v" Large numbers indicate lesion in renal tubules

CastsJ gl s

I. Acellular I1. Cellular
Doesn't contain alive cells Casts formed of alive cells like RBCS
& WBC's

Classification of Casts

Acellular casts Cellular casts
* Hyaline casts * Red blood cell casts
Granular casts White blood cell casts
Waxy casts Bacterial casts
Fatty casts Epithelial cell casts
Pigment casts

Crystal casts
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I. ACELLULARCASTS

1) Hyaline casts

Are composed primarily by Tamm Horsfall protein

Secreted by tubular cells

) A e e bl Llle Lo

Concentrated urine in dehydration

2) Granular Casts

- Composed of Tamm Horsfall protein + debris of
cells + plasma proteins forming That appears as

granules

- Nonspecific for certain disease, however, they

appear with many granular & tubular diseases

doul lgia g s llia o1 -
€ MUDDY BROWN granular casts
Are typically seen in Acute Tubular Necrosis

In large numbers

J O G S sol anf Y agaoay -

Pre-renal Azotemia (AKI)
&

Acute tubular necrosis (ATN)
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3) Waxy casts

- They represent the last stage of degeneration of
hyaline, granular and cellular casts

- They are usually seen with chronic kidney disease

4) Fatty casts

e oole (535
- Hyaline casts with fat globular inclusions

- They are found in Nephrotic Syndrome

II.CELLULAR CASTS ¢ IX1l

1) RBC'S CASTS
- Orange red in color With well-defined cellular
elements
- They are Pathognomonic for Acute

Glomerulonephritis (Nephritic syndrome)

I Ale s
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g g amlias S
Dysmorphic RBC'S (acanthocytes)

530 Max daga (52

@swissnephro

Figure 1. Arrows pointing to
acanthocytes: ringforms or
“doughnuts” with internal or

external protrusions.

Figure 2. Zoomed in views of

acanthocytes.
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2) WHITE CELL CASTS
- They are WBC's trapped in tubular
proteins
- They indicates infection and or

inflammation in the kidneys especially

the interstitium as in Pyelonephritis

N.B:

A fraction of > 5% acanthocytes of all urinary RBCs is widely used to establish the diagnosis of

glomerular hematuria.

SIas dalila 433 gale

Onage 020 53 S cellular casts J) ba sias 5 casts JI 2sa sl lika b sae Jgall Caiay -
A) Active Urine Sediment
Is characterized by urine containing RBCS with

RBCS casts = dysmorphic RBC's (acanthocytes) + proteinuria

J QYLA‘SSJ.-AA:UG_“\ 0d g
Acute Nephritic syndrome

B) Bland urinary sediment

Characterized by urine containing little or few cells with No casts + proteinuria

SO A S8 B Janniong

NEPHROTIC SYNDROME
&
Pre-renal AKI
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Urinary Casts Disease Associations

Hyaline May be nonspecific; seen in normal individuals or during severe intra-
vascular volume depletion (after strenuous exercise or with diuretic use)

Granular Acute tubular necrosis (“muddy-brown” granular casts)
Waxy and broad Advanced kidney disease
Red blood cell Glomerulonephritis

White blood cell Urinary tract infections (pyelonephritis, cystitis), tubulointerstitial
nephritis, renal tuberculosis, vaginal infections

Fatty Nephrotic syndrome (“Maltese-cross” appearance under polarized light)

Jl o e lia <
Acute Interstitial Nephritis

Acute Kidney injury J) el aal eag

Opdag Aa pdid 02
Drugsd! 4dbaul aal (e (i sall 138
Llle Jaxy s
Non oliguric AKI
« biopsy Jb 4ie Uiy e Lo aa ) cana AKT IV s AY) Gl e 48y i

JS 0 (a yall (it g 4dlSll (e dlie Jae (o (aalati (Saa (S
Non-invasive
Jasas oo RiSH g 5 J sl pala dilasy
Eosinophils (Eosinophiluria)
el dha
Hansel's stain & Wright stain
I dasa a Jenls @Y (Sl

Hansel's stain
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URINARY CRYSTALS

J) e caudloag e Jall #3
Major concern in Urinalysis in Egypt,
pie 8 (adlii Lo gac aually JSH daia () aadlEie Y aga gy (o pall (e Ay 2 5 43kla AdE Jia Llle 02y -
el ) g aa gy o eaSle 5 Joall (A 73l 35a
¢ Crystals J b 4 4%
Ju ¥ 5 Y o e Ol il L e Cilaani L
Microscopy of urine
s LA J) el
ey ralbde o
Crystals in urine indicates risk of stone formation?!
5
Is presence of crystals in urine being symptomatic?
S o Sl 5 (i) G il 58 La (65 Qliall oY) o Jgall (8 8 s Jans (S O
EEESY
danadiallall Jdaaly jedl a5 (JUanY) FOgazzi s sl o2S 5o
Art of urinalysis (Uroscopy) as a diagnostic tool in kidney diseases
J sk
Various crystals may be seen in urine sediment

They may be
- Non pathologic or may be the cause of kidney disease (nephrolithiasis, AKI, etc)
- Resulting from endogenous crystal production or exogenous drug exposure
Crystal formation with crystalluria can be secondary to inherited diseases, metabolic

disorders, and drug exposure.

|M\@mfojjﬂbwiju\ekmédﬂ\M@DJP}ANEL@‘DMDJJ
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¢ 4zl gl CRYSTALS JI A el o<1 g
urate & oxalate Jl ) Jsll & Crystals J) (e oz g 55 Cul g Gl a4l Sal e o -

socrystals Jl e e g 5 il y aad) Jeae AKI gle 5 -

Calcium oxalate crystals
s
Neurological signs /cardiorespiratory affection + high anion gap metabolic acidosis
Jb pandill (8 Jianyoag
Ethylene Glycol
BIITETSE
Acyclovir induced AKI
Jexy 02
Crystals
e adl 5 al el (An (Sany
Primary hyperoxaluria
Oxalate stones Jdexis 52
danl a5
Cystinuria
Cystine stones Jezx o35
Crystals ! Glaead angii o IS5 4k
Lale ade 3llay oy
Crystalline Nephropathy
Jaxly o bl Crystals JI o) Jsii (Sae 03 oIS liha 5 e
Crystaline nephropathy
(e s agl oag
a) crystalluria associated with Drug or toxin

Renal Injury Jl dalse (e dale Gl Guds G35 (i jall 4pandidi alVa Ad (505

b) Crystalluria associated with metabolic disease (inherited or not) which leads to
RECURRENT STONE FORMATION
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Leaas a5 ae Gl g o) sSia O saans () oS00 il 438008 Lia (i yall 5
Lexiay Hol8 e OS] Lt o guaall el G 8 sl 40l G le (e Luad i dadlay () @il ) 53S0
58 i (53 (5 ) A i
zoke dga s Al &l peanll ()5S aiad (Sl () dandilii oy s medicine J) 8 challenging s aee & sva e 035
«« underlying disease J! 7t
) e XU et o geanll Jlaty Ul Y e Jsadl Jlady (pa Gie Ul o Al A
Chemical composition
A5 Jeal & 5 48 yzal
NB: Crystalluria without formation stones are often Asymptomatic

o+++ J) e e il e

CRYSTALS J! ¢)5i %

% CALCIUM OXALATE
Jsll Al PH ae Jrantly (52
(PH<5.8)
(e s el
Monohydrated calcium oxalate Il. Dihydrated calcium oxalate

+ Calcium oxalate crystalluria does not always represent disease and may be seen in healthy
individuals,
Especially those ingesting foods containing high oxalate content (chocolate, almonds, and
spinach).
A e e O Sh LIe 5 co sl ol 8 Lgd gy Le | S VLS V) ~3kal e
gloaal) 51 55l 51 a5y S 5 (ha 0 S e 5 L g sS llall 8
Sl g oy (e 53 ooyl (30 i 3 S5
Calcium oxalate nephrolithiasis is the most common stone type
c0 O pamn (55K Lol Jadh ellaiy (el 5 Llle o) S je (A Cilias ol

prophylactic eallaiy (e
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oxalates J) g 55 (e Ol gean ) S dia yo ol Sllia L) 4
» Primary hyperoxaluria
2 (Sl e
= Secondary hyperoxaluria like in
- Crohn's disease a»
After Roux-en-Y operation
Consumption of star fruit

Ethylene glycol toxicity (monohydrated calcium)

% URIC ACID CRYSTALS

X oxalate J sy Jsadl Jilad (8 oS Led oy g0 ) geia dala (52 el ) sl (mes 73l 25a g

- But note that, the presence of uric acid crystals in urine does not confirm the diagnosis of
uric acid nephropathy; they may occur in samples from healthy patients.
e 3l @l lly SN G e al¥ao 5 pually Ll e Jan o iny

35a s O Calaia agalel o 5 (ia sall (e o ya€ 4w SlEie) 58 5 ol 53 5 Lean) 5y 488 Al b Lada g
(0 Ol pun g ) sall bty ) sad) )58 a8 a3t <l ) ) Sl
Serum uric acid Jad z 5 i s cawd (85 Waie Lol yoiaty (b (o0 Gug oS e

e g g e adlay (Saaj

Gouty arthritis or tophi

Allopurinol (Zyloric)
Or
Feburic (febuxostat)
J) b 4w se slaal 535
Medicine
za el i Lgle
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¢ ) <l Urate crystals J 73 A5 Ad) Jlag!
- Patients with nephrolithiasis (stones) in prescence of urate crystals
oin Ll 0a 5 lllaal) Capla Aol 5 urinary tract Ji o Leal saiul s (Sal o o geanll Jalad Jaay Loaal SSUI iy
o) Sia LDl Ll
- Also in patients with Acute Urate Nephropathy

O el G ) s o2 g

Tumour Lysis Syndrome TLS
el al sl ga Jemng
Lymphoproliferative disorders like Lymphoma (NHL)
ez 03 [ jall Lk
Acute kidney injury & ATN
S s Jsall dalad (8 43l o el Gl (ania (50
Urate acid crystal casts
<« g Crystals Jie

%% CALCIUM PHOSPHATE & TRIPLE PHOSPHATE CRYSTALS

- Calcium phosphate may be seen in healthy individuals
And also in patients with stones (May be the cause)
While Triple phosphate crystals are composed of Magnesium Ammonium phosphate
S OsSE 50
Alkaline urine
Lgans! dipma Ly Sy 483le Led (52
Ureaplasma urealyticum
UTI Jeay 2 525
staghornd) J<& aaliy g struvite <l seas Jastiy &) S50 ol
sl & daga da slaa (535
* CYSTEINE CRYSTALS
Cystinuria 4as! )34 Jl s o e Y] Ledsdis Gha 525
el A al 5a Y e 050y ySie il gean oS5 L Lle

Recurrent stone formation
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aa daliila dapans

+ If a patient came to you with unexplained recurrent kidney stones formation, and

the patient is referred to you by an Urologist! What is the DD?
A) Inherited causes

- Cystinuria

- Primary hyperoxaluria

- idiopathic hypercalciuria

B) Acquired causes
= GIT disorders of malabsorption with oxalte stones

- Crohns's disease

- Cystic fibrosis

- After Reux- en- Y operation

Metabolic disease

Gout (urate stones)

Also gout may be inherited or acquired

Hypercalcemia especially due primary Hyperparathyroidism ( calcium stones )

Nephrocalcinosis ( Ca stones due to Renal tubular Acidosis Type 1

s 4293 s Exogenous ¢S erystals J) (See ; 8l adigals <
Sulfonamides
Ciproflixaxin
ACYCLOVIR
Protease inhibitors ( antiviral in ttt of HIV)
Methotrexate

Jaxl (S (53
Crystalline Nephropathy
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Figure 2-2. Crystals. A, Uric acid crystals. This rhomboid shape is the most frequent. B, Bihydrated
calcium oxalate crystals. They have the typical appearance of a letter envelope. C, Triple phosphate
crystal. On the background of a massive amount of amorphous phosphates particles. D, Cystine
crystals. (From Johnson RJ, Feehally J. Comprehensive clinical nephrology, 2™ ed. Philadelphia:

Mosby, 2003.)




DR. HOSAM MOKHTAR INVESTIGATIONS FOR RENAL DISEASES ... SIMPLE AND PRACTICAL

= URINE PH

- Normal urinePH :4.5-7.8
- High urine PH may indicate Renal tubular Acidosis ( distal type )

ABG J e bk oo
6 AV dnaiiill yuladl

Proteus infectiond! (LS
staghorn stones Jexis Ul 5

« SPECIFIC GRAVITY

= Values < 1,010 = dilute urine
= Very low Value < 1,005 may indicate Diabetes Insipidus DI

= Value > 1,020 --> concentrated urine
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< Special Tests of Urine in Nephrology

¢ Urine tests are essential in diagnosis in certain condition like

A. Urinary induces including urine Na , Fractional excretion of Na in urine FeNa and Urine
Osmolality to differentiate between pre-renal AKI and ATN
AKIJ ¢ s 50 (A g ydia
. electrolytes disturbances including
Na disorders ( Na in urine)
hypokalemia ( K in urine)
Calcium disorders (e.g Ca in urine in hypercalcemia)
phosphorus disorders
Urinary anion gap in certain acid base disorders

“ Value of Urine amount in Nephrology

Disorders include

A. Polyuria means Urine output >3 L/ 24 hrs
B. B} Oliguria , means urine output is < 400 ml/24 hrs Roughly

C. Anuria, means Urine output < 100 ml/24 hrs

Ll a5 ; dalila 4s gata
&5 In acute Kidney Injury, most causes are oliguric, but the definition of Oliguria differs , as
it is defined in AKI as UO < 0.5 ml/kg/hrs over 6 hours

008 @ e Sirg
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Assessment of Kidney Function Tests & GFR

¢ A8 Clilla g JS pand 385 JA ¢ easlia i N S axy
: )
2my Lo Lale 4 jiall Cle guia sall agdl o o sanadll Jaualdi Ui i Ul 5 Jualdl Lgd 4l IS5 08 KU cailla
) OS5 J 58 ccpgandl o (Sl (il 5 jeas] (Sl
A) Removal of Waste products from the blood
B) Water Balance & removal of excess water Endocrine Control of solutes

functions : and fluids

C) Homeostasis of electrolytes & minerals \

E.g. Na, K, Ca, P, Mg
Metabolic waste : Blood pressure

D) Acid base regulation. o % Y R
E) Endocrine function ( Hormonal actions) |
I.  Control of BP ( RAAS)
ii.  Stimulation of RBC's production / \
Drug metabolism

From BM by Erythropoietin EPO af et ration Acid/base balance

Iii.  Maintenance of bone health throughout Activation of vitamin D

F) Excretion of certain drugs

B R R T R S S R T S P S S P S S S S P S S S S S P S S S b

+ Waste products
Catabolism J) adeal 5 juall 7l gill e 3 gacaia
J) uasill
Protein catabolism
waste products 4!
) L Sl agie (alans,
Urea/ BUN and Creatinine
JalS JS agie (alaiy Ly 85 (Sl
tissues b o baa a sew dilies agdY
OlSl) (il g 8 ) el e Jala aall L aa le
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5 sine il e aaie s Llaue JSH dids g o lie
Chemical markers
Ge paldidll e g a8 Gl G il 25 02 B
waste products J!
SISl ;45‘—‘ $93
A5 dlanall 4lasll VYAl g jua) eladadl il
1) Creatinine

2) Urea
3) BUN (Blood Urea nitrogen)

1) CREATININE
(Urea) Ll sl ¥ 5 i€l Cailda g i 3 33Y) 58 b 5 40l o siaa (p jle (e g cinllaiy WIS
® Ol ) sh 4

Creatinine is a metabolic product of Creatine derived mainly from skeletal muscles

- Reference ranges for serum creatinine vary slightly by age and sex:
In adults, the normal range is 0.5-1.1 mg/dL (44-97 umol/L) in women

And 0.6-1.2 mg/dL (53-106 umol/L) in men
ol oy 28 5 AN biad) (any (6 : Aligala
Upper limit of normal of Creatinine up to 1.4 mg/di

The kidneys eliminate creatinine by Glomerular filtration then by proximal Tubular

secretion

CBUN J) sl Urea bugsl) e dddy ASH Adda g jdigas cpiiily 81 o LAY g 4l b
- BUN or Urea can be increased by number of Nonrenal causes including :

Gastroentestinal bleeding , dehydration and steroid use , protein rich diet

- While creatinine is not changed by such cause
Gty KU e SR a8 5 038 Glie ce Lgmad SH (il sal e 4ili Jalge ga il dilegd iy
= So creatinine is used as a chemical indicator of kidney functions
o S e L )8 s (il oS il (33515 5 SY1 sl oK1
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Glomerular Filtration Rate GFR
LS 85 5 GFR J) dad (g e 48le i Ll
= Chronic increase in creatinine implies reduction in GFR
4y A alsdall o<t
Creatinine has a relation to the GFR as both both reflects the renal function but
It is important to realize that change in plasma creatinine doesn't correlate with decline in renal
functions in a linear fashion
¢ &l

«« GFR J) s S (=il e Jaw (L baseline (b sl ¢ 58 W ¢ty I Aad 8 sl g i5Y1 () 2n.

xS baseling J a8 05Sh Wl Cr J) (8 g W)Y A (il 45 )lia
For example:

A change in creatinine from 1 to 1.4 represents a greater decline in kidney function (GFR) in
comparison to a change in Cr from 3 - 3.4 mg/dl
What else?!

When GFR decreases rapidly, it takes time for a steady state to be reached and for Creatinine to

increase so, serum creatinine may be normal after a catastrophic renal insult

,, £ LYY 8 il SN oy olie aeli £A oy oY Y e« AKT OV Vs 8 ddsiiion

e g a8 KK 36 US 5 Jiaa (a3l o S renal damage J) e
ce 3V o Gy o SN AGda 5l sl (V) el s ity SU (Of it Uin (e

GFR K 5. yaige o s (3391 Y
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¢ GFR J) quuad g (Sl g
GFR!! J) sl 3 )k ¥ cllia
1) Equations based estimation of GFR
applicationdb Lty Lesuady Ul (535 Sl
2) Estimation of GFR by Creatinine clearence
Jaza Jadi 02
3) Estimation of GFR by Renal scintigraphy ( special imaging technique )
Al Jad 03 9 5 A prasall
1) Equations
Oy SN agd & 5S5 Y Lk s parameter 13S e Goaine 505 GFR J) dadd aluad Y alas ¥ llia

= Cockroft-Gault Equation

Estimated Creatinine clearence
= (140 - Age) x weight (kg) x 0.85 if female / 72 x plasma creatinine (mg/dl)

= MDRD Equation
GFR =175 x Serum Cr-1.154 x age-0.203 x 1.212 (if patient is black*) x 0.742 (if female)

Use serum Cr in mg/dL for this formula.

= CKD -EPI Equation
ccall e ol Qbsall e application d) b oo caeatiny b e 5l (535 4sa Ll g ks alalas 331 (535
eGFR J) elluay g8 5 Glall Jaa
CKD-EPI 2021 4lslas Al axdiul 4 sala
N.B:
The National Kidney Foundation (NKF) in the USA recommends using the CKD-EPI equation

to estimate GFR.

LMS“L;ﬁ\us&j@‘)}dbmUA.IJA@‘LI}J\(:M}SM}J\uﬁﬁw@éw\}w)heme\}

Adjustment of the doses of drugs according to eGFR by EPI-CKD 2021
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2) Creatinine Clearance Crcl
Gk oo 5 pall (A (il ST Aaus (g aeln Y s aaend 3o pk (e aln sa 5 i S Gadladul Clua -
Sl SN aMatiul aladinly eGFR Gl Jazall ) 50 o 6 dlina Az
G ) v Gl Ly Lt deand ) (g2 48yl -
Excessive secretion of Cr by tubules
¢ A Jsall ant 8 2l sl Uadll il )
Jh paail JISH ol g 8 (e jell ) saally (pbiaall i jall 3 @GFR J) Clasd aasiudy il j Le oSl
Stage of CKD

3) Renal Isotopic Scan

- Estimation of GFR by Renal Isotopic Scan (scintigraphy) by 99mTc-MAG or 99mTc-
DTPA (MAG superior to DTPA)
Crel.du 4 jlia Je a1l eGFR J) lual 45y jla 30) ga axdial) ldailly i<l e (5,3 el -

What is a normal eGFR number?

In adults, the normal eGFR number is more than 90 eGFR declines with age, even in people

without kidney disease

NEeGFR J afy JMA (e Sl guad da 3 ciiead (Saa b b
EEESY

eGFR of 90 or higher is in the normal
range 2y 53 Lesas ol Cr J) leiw (el 03 9 5 lanha
eGFR of 60 -89 may mean early kidney OilSl) ) gl da
disease

eGFR of 15 -59 may mean kidney disease

eGFR below 15 may mean kidney failure

Kidney Disease

Early-stage
Kidney Disease
Kidney %
Failure
Normal

o 120
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What are the stages of chronic kidney disease (CKD)?

Stage

Description

Possible kidney
damage (e.g.,
protein in the urine)
with normal kidney
function

Kidney damage with
mild loss of kidney
function

Mild to moderate loss

of kidney function

Moderate to severe
loss of kidney
function

Severe loss of
kidney function

Kidney failure

eGFR

Kidney
Function

&

90-100%

¢

60-89%

;@

L%

Less than
15%

- dal)ia 435 gale e

= GFR of 60 or higher is also considered within the normal range if you do not have other

signs of kidney disease.
s OIS 13 Y Gl Cailla g B gl ) e Ju Y T b ol (e S8 0 iny

Evidence of abnormal urine (Significant proteinuria/microalbuminuria + hematuria)

And/or

Structural abnormality seen with imaging
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2)UREA and BUN

The reference range for BUN is 5-20 mg/dL.

While

The reference range for Urea is 15 - 40 mg/dl

In the USA and a few other countries, plasma or serum urea concentration is expressed as
the amount of urea nitrogen.

The unit of Blood Urea Nitrogen {BUN} concentration is mg/dL.

In all other parts of the world, urea is expressed as the whole molecule (not just the
nitrogen part of the molecule) in SI units (mmol/L).

Since BUN reflects only the nitrogen content of urea (MW 28) and urea measurement
reflects the whole of the molecule (MW 60), urea is approximately twice (60/28 = 2.14)
that of BUN.

f BUN J) s 4
Definition of Blood urea nitrogen (BUN): It is the nitrogen part of the urea.
Blood urea nitrogen (BUN) formula to calculate BUN from the total blood urea
=60/28=2.1
2.1 e~ mg/dl Jb BUN ) mg/dl Jb Urea J) J =3 sile 51 oS (lie
Example:
If Blood urea = 100 mg/dL
So to calculate BUN
BUN =100/2.1 =47.6 mg/dL
Thus BUN 10 mg/dL is equivalent to urea 21.4 mg/dL.
The normal range of urea nitrogen in blood or serum is 5 to 20 mg/dl, or 1.8 to 7.1 mmol per

liter.
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¢ Urea ¢ Uxie Ua) Lalls Lgswas cpalisa Ual Ja g $ BUN J) dad 43 jaa 3aild 4
¢ Janys allall JSLe (53 BUN Sl Urea Lyss Lol L i) (g anls (i Uis) (5 il -
Jh eVl b laa Lady BUN J) clas oSl

Acute kidney injury AKI
A b el Glie
Pre-renal cause

J) dansd 313 3l G e Y Y

BUN / Creatinine (in mg/dl)
If > 20
pre-renal A
I plai padio; WY Ll e o 59k
Conventional /traditional units

ol

¢ ) ) glany (il S e ad Urea J) (sl AN Jgall Jlag)

syl
| s g ¢ alld adlidg 8 51 525 umol/L Jb Cr s m.mol /L Jb Urea J) ) st Lea
Urea /Creatinine ratio
If > 100
--> Pre-renal cause
mg/dl b Gy L) gliie ¢ Lixie (ulal) aUail Caulia e 03 baaks

Location Urea: Cr BUN: Cr

Pre-renal >100:1 >20:1

Normal or Post-Renal 40-100:1 10-20:1

Renal <40:1 <10:1
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OV G i e 3 ey e i€l Cailla g gam e J 4y Cilallaiae
Azotemia — “Azot” means nitrogen and “emia” means blood,
It is a condition which is characterized by retention of nitrogenous compounds in the
form of elevation of blood urea nitrogen (BUN) and creatinine levels.
AZOTEMIA is a term that was commonly used in the USA rather than other countries
like UK & Europe
) L st 5 (Sl il 5 3 Al sucalll e Gl ke
Pre-renal cause
Pre-renal Azotemia sl Jsedie 58 5
e ol SN Jie BUN J) e g lis,Y el
Azotemia J oY
Jglal e Jay
Nitrogenous wastes products
BUNJ wasilly
- Itis typical feature of both acute and chronic kidney injury (early CKD)

+ Clinical features

lab diagnosis = Jxi W Azotemia J) sale

non specific ual_el asas 5l oal_e! os» BUN & Creatinine Jl gléi ) ine:
AKI... J)cia sl anding Lo Wle Ll Loy g
i AKI JI palel Llle L (imy yall g (S ) () e Y
o g 5 IS aabiad) pal e Y s
J e aladl aa il K15 Urea J s creatinine Jls BUN J) sle a2
Body organs
Uremia J) osSa sl e o S and
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< AZOTEMIA :

- Condition of laboratory Abnormality rather than symptomatic condition (mild or
Nonspecific symptoms)

- Itis divided into three types depending upon the etiology

A. Pre-renal Azotemia
When there is hypoperfusion of the kidney (e.g. Hypotension or excessive fluid loss or

decrease in effective intravascular volume due to shock or congestive heart failure) that

impairs renal function in the absence of parenchymal damage.

B. Primary renal azotemia
Renal azotemia is the result of kidney parenchymal damage which decreases glomerular
filtration
Causes include acute glomerulonephritis, acute tubular necrosis or any other kind of

kidney disease

C. Post renal azotemia
When urine flow is obstructed distal to kidney, Nephron tubular pressure is elevated due
to fluid back up which causes increased reabsorption of urea, elevating it abnormally

relative to creatinine

* UREMIA :

- Uremia is a clinical syndrome characterized by elevated concentrations of urea in the
blood and associated with fluid, electrolyte, and hormone imbalances and metabolic
abnormalities, which develop in parallel with deterioration of kidney function
{low GFR}

— The term uremia, which literally means urine in the blood
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- Uremia more commonly develops with chronic kidney disease (CKD), especially the
later stages of CKD { End stage Kidney disease ESKD} , but it also may occur with

acute kidney injury (AKI) if loss of kidney function is rapid and severe

< creatinine s urea gl s Gies e el (5 5IS0 Jadll e 3l L sale
toxic effects Jl il jels Cladlay cnlias agelii ) o & 0y
(Urea bl ) L sl il L g 23l & urine JI as) il
10 5115 5« FGFR J 0825 ESRD  4dle (3lay s CKD ) (3 o Alial) Ja jall  Jumny Laila 3

= Uremia: Severe Symptomatic condition + lab abnormality

+ Clinical features
Nausea Weight loss

Vomiting Muscle cramps
Hiccup Pruritus
Fatigue Mental status changes

Anorexia

% Physical findings in patients with uremia may include the following:

Oliguria & decreased urine output
Skin: Uremic frost (classic finding); sallow discoloration or hyperpigmentation as uremia
worsens Patients may become hyperpigmented as uremia worsens (melanosis).
Face: pallor with earthy look
Scratch marks mainly in trunk & limbs from itching
Evidence of volume overload

- Bilateral pitting LL edema

- High JVP
Mouth: A broad range of oral lesions (eg, gingival hyperplasia, enamel hypoplasia,
petechiae, gingival bleeding) due to thrombasthenia ( toxic effect on the platelets )
Peripheral neuropathy
Cardiovascular: Pericardial rub or a pericardial effusion

Pulmonary: Crackles in the lungs, due to pulmonary edema
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+ Complications

. Severe complications of untreated uremia include seizure, coma, cardiac arrest, and
death.

Il. Spontaneous bleeding can occur with severe uremia and may include gastrointestinal
(GI) bleeding, spontaneous subdural hematomas, increased bleeding from any underlying

disorder, or bleeding associated with trauma.

Il1l1. Cardiac arrest may occur from severe underlying electrolyte abnormalities, such as

hyperkalemia, metabolic acidosis, or hypocalcemia.

IVV. Severe hypoglycemic reactions may occur in patients with diabetes if hyperglycemic

medications are not adjusted for decreased creatinine clearance in these individuals.

V. Uremia-related immune dysfunction can reduce responsiveness to infection leading to

recurrent infections

V1. Kidney failure—associated bone disease (renal osteodystrophy) may lead to an

increased risk of osteoporosis or bone fracture with trauma.

« clinical practice J) (2 Laila dudi 7 sl M g agal) J) o) g5
GFA8 il (San p g9 JS 9 0L 9 LIS N el presentation Jly

If a patient came to you with a lab result denoting elevated Creatinine,

How would you assess such condition?

adlaliwn 4 Y)
sdic 53 s yall Ja
Acute kidney injury
Or
CKD
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You have to ask the patient important questions?

e A Bl g 8 ) el (aa e ol laie IS Y5 ¢ adlle elieliy KU il g of CaliSi s e Jsl 50 da (1)

NE s ¥ el o yid

I alS Ol al ) Al S ce ) oeld ¥ ) a0 538 (e ASI il g £ L5 )l (oadm ye 2 )5 (8 OIS ) (2)
03 Ja i ¢ 3l ) o8 Il Ja ol lie
Deterioration of pre-existing CDK
Or

Acute on top of chronic

s =l el calas

i Ll CaliS) g bl sl el A 5 3 (e S0 Lelae Ja dle saie JSI Calds g ) CadiSy o e Js) 52 8(3)
OsS Le Llle Lgie b g < gl as
Acute kidney injury = rapid rising creatinine

Y oo alluia il sigl AKI g o3le alla U5 (5 sl 51(4)
YYyalhJell i Ja o
AKIJ g5l JS 8 (Jiia Jsall dpaS
acute interstitial nephritisd! la= W
cdsll ot oe S Judla o

Aéﬂu\)ju\ﬁ H\J;a@_‘aad}

Hematuria
§f
Dark urine (tea or cola colored)
0585 S Jlaial

Acute severe Nephritic Syndrome (RPGN)
J ey risk factors Jl e Jla o
Pre-renal AKI
¢ 2SI (i e ce Q) (im e o Aol il ey iy il e Ciliall e Jlen¥) 6 el (8l (5
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L) a5 yma 50l (5 alasind e S Jluld o
Toxic for Tubules
amphotericin B J' s aminoglycosides J! s
PP| Jl s culiSdll s 4y gaadl chlobioadd) S
Olde
Acute interstitial nephritis
Lo pae 2l (mg sl 43530 5l e
Ll b alias) g lags ae ol all da )y 8 o L) sdie Gy el b gleS Jlils o
= sl s siue A
sepsis JI sbasiny
JdS e Juala gl iy b
Septic foci
& Jsall s me Sl s s 58 ) QY (55
&) sl COlzarll WY1 Al Jsall o) e Jlla
Risk for Myoglobinuria
8 o 5t e sl Axdl e g 25l o Akl o yeS i pal) b s
J Qlie Mas agasay
Contrast nephropathy
AKI L 4sii 5 483e Leal diima (il el 3585 e Jlula
J) bt (5 slasS #Ole 34T pa s sliad a5 25n 55
Tumor Lysis Syndrome
I e a5 sl (o e )5 e Jlala
Multiple myeloma
J) ) Aeliall Gl e LS
vasculitis and SLE
obstruction J) e Jai (al el asa g oo Jlala

Anuria J' )

U b (o e gl QLS 5 dndiaia Wl g s sdie QIS5 Cpudl (B S G e 2 e Vo v e i
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CKD alba L Ll o Bl S35 il jef sl Guia 51(5)
shdaally Sl (53 e ga e odie (g jall IS gl la pad
Past History of GN
S
Past History of polycystic kidney disease
§f
Past History of cardiac disease
§f
Past History of chronic analgesic abuse

ACUTE Jl s i o 81l YY) Jan zlisia CHRONICITY J) e Sk e 51(6)

CBC searching for anemia (microcytic or normocytic anemia) ,

Anemia supports the chronicity unless explained by another cause

U/S kidneys searching for size , degree of nephropathies

- (Shrunken size + grade > 2) supports the chronicity

- Also US is essential to exclude acute post-renal AKI and obstructive uropathy ( bilateral
back pressure changes )

- Also US can detects Cysts in polycystic kidney disease

Electrolytes including K, Ca, P and Na
- Hyper K --> present in both
- Hypocalcaemia & hypophosphatemia supports the diagnosis of CKD rather AKI except

in Tumor lysis syndrome

ABG searching for metabolic acidosis that might be present in both (' but more in AKI)

Urine analysis searching for the following
- Hematuria with Dysmorphic RBC'S or RBCs cast + proteinuria
that support Diagnosis of RPGN (severe Nephritic Syndrome )
- Presence of albuminuria or proteinuria with clinically stable patient with elevated

Creatinine virtually supports the chronicity
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Uremic features
Nausea oL
Vomiting *
anorexia 4l ol
Hiccup( 4ees) 4kae 3V)
bleeding ( hematemesis , melena , any bleeding
Epigastric pain.
cramps
decreased urine output
disturbed conscious level
OF Ghas Jludi Y €

Symptoms of Volume overload
LL edema
Dyspnea
Orthopnea
Hypertension

) 08 Jlusi guali £ ) CKD 388 ) Giagsall b €

Recurrent or persistent itching ( hyperphosphatemia)

Pain /tingling /numbness in UL or LL to exclude Uremia induced peripheral neuropathy
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RENAL PROFILE
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Renal Insufficiency for Evaluation

=>» Should do the following RENAL PROFILE
¢ CBC & basic labs

¢ BUN/Urea and Creatinine on daily basis

¢ Basic metabolic panel including Na , K, Calcium , phosphorus and uric acid

¢ ABG

¢ US kidneys

¢ Urine analysis

= |n suspicious AKI

- Microscopy searching for casts & distick for blood

- Also Urine Na, Urine Osmolality

- Special Hansel stain If suspicious underlying Acute interstitial nephritis
= In suspicious CKD, Do

- ACR

- 24 hrs urine collection and estimation of GFR by either creatinine clearence or

Cystatin C clearence (Cystatin C is better in elderly patients than creatinine )

¢ Renal scintigraphy
In suspicious CKD, if patient can afford the cost of Renal scintigraphy, request it, as it is

the most accurate in estimation of GFR

¢ If the patient with CKD is found to have low calcium + elevated phosphorus

--> Request plasma PTH level to confirm the diagnosis of secondary

Hyperparathyroidism and CKD - mineral and bone disease (CKD-MBD)
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¢ In patient with anemia that is consistent with CKD , please you should do IRON profile

( ferritin & Transferrin saturation )

¢ In patient with AKI that is vague and unexplained despite noninvasive lab work up
--> BIOPSY should be considered, the decision should be taken with Multi-disciplinary

team including your senior doctor

Khhkkhkkkhkkhkhkkkhkrkkhkkhkkkkikkhkkhkkikkkhkkikhkkikkikhkiihkikiikk

Focused Exam in Patient with Renal Insufficiency

% Vital signs
All are important

RR > 20 --> tachypnea may suggest either kaussmul breathing due to metabolic acidosis
or pulmonary edema with underlying volume overload
Temp: high temp might support Diagnosis of sepsis
High BP is important in both AKI ( esp. in Acute GN & malignant HTN )
While low BP is important if suspicious underlying sepsis, hemorrhage & pre-renal
causes in general
Hands:
- Do capillary refill to exclude shock states ( pre-renal cause )

Refill > 3 sec is positive

+ Conscious level
- Confusion, and /or fits may indicate Uremic encephalopathy
(Present in both ESRD & AKI)

+ Search for features of hypovolemia
Hypotension or orthostatic hypotension
Low or flat JVP
Dry tongue with furrows

Absence of axillary sweat
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+ Face
- Note pallor in cases of anemia (CKD > AKI)
- Periorbital puffeness/edema support Dx of AKI with underlying Acute GN

- Uremic frost with earthy look & pallor supports the chronicity

+ Neck

- Look for high JVP to exclude volume overload

+ LL

- Test for putting edema as a sign of volume overload

%+ Chest
Auscultate the back for
Bilateral inspiratory crackles --> volume overload
Focal creps in suspicious pneumonia & sepsis and pulmonary renal syndromes
Decreased air entry with stony dullness in

Pleural effusion with underlying Nephrotic syndrome or SLE

+ Heart
Auscultate the heart for

- Pericardial rub denoting Uremic pericarditis which will needs Urgent dialysis in both
AKI & CKD

- Also auscultate for S3 & S4 and or numbers to evaluate other assoiciated or underlying

cardiac disease

= Abdomen
Palpate for the kidneys which might be of benefit in certain conditions
Polycystic kidney disease & bilateral hydronephrosis
Look for scratch marks

Look for signs of hypogonadism
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QUIZ 1:
21 years old man enters the hospital complaining that he has been passing dark reddish urine.
He has recently recovered from a recent football related knee injury incurred 3 months before.
And the day before entering the hospital he engaged in vigorous physical activity for the first
time since his knee injury
This morning he awoke with sore painful muscles and the aforementioned change in his urine
color
Physical exam is normal except painful muscles
= Urine analysis

Color : red brown

PH:5

Specific gravity : 1020

Dipstick for blood : 3 +

Microscopy of the urine reveals : 3 -4 granular casts but No RBC'S

Q/ what is the explanation of his urine condition?

a) hemolysis of RBC's
b) Myoglobinuria

¢) Hematuria due renal trauma
d) UTI

e) Change related to ingestion of certain food

Myoglobinuria
The clues
1) Vigorous excrise induced muscle injury +
painful muscles on top of old muscle injury
2) dark reddish brown urine
3) positive blood in urine without RBC's
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QUIZ 2 (test yourself) [
32-year-old man fro
m was admitted to the emergency department after being referred for outpatient treatment of
tuberculosis.
Treatment was started one month prior to consultation according to the four-drug fixed-dose
combination regimen used to treat this condition (isoniazid, rifampin, pyrazinamide, and either
ethambutol or streptomycin)
The patient's kidney function was normal prior to antituberculosis management and he had no
previous exposure to other medications,
But given the abnormal results of laboratory tests regarding kidney function, he was referred to
the emergency department.
On admission, the patient was in good general condition; hydrated; without rashes, fever,
dysuria, hematuria, abdominal pain, nausea, vomiting, fatigue, or decreased or increased
amount of urine; he did not present any other symptoms on review of systems, nor manifested
other relevant medical history.
Physical examination revealed heart rate of 78 beats per minute, respiratory rate of 18 breaths
per minute, and blood pressure of 118/68 mmHg.
Percussion was negative and there was no abdominal pain, edema, or neurological
abnormalities.
Creatinine test requested by the outpatient consultation service had values of 4.17 mg/dL. On
admission, new tests were performed which showed elevated creatinine . Proteinuria in non-
nephrotic range and metabolic acidosis with increased anion gap
Kidney and urinary tract ultrasound showed normal-sized kidneys with diffuse increase in
echogenicity and no loss in corticomedullary differentiation
= Urine analysis

- PH:5 — Eosinophils : +

- Sp gravity : 1008 — Protein in urine : 700 mg

- RBC's & leucocyes : nil
= CBC : normal
= ABG

PH: 7.38 Definitively drug induced Acute interstitial nephriti
. eTinitively arug inauce cute Interstitial nepnrius
HCO3: 14 (likely Rifampicin)
PaCO2: 23 % .
1) Eosinophils
- Normal eIeCtrOIyt?S 2) tubular proteinuria
= Autoimmune profile 3) low specific gravity

ANA. AntidsDNA. and ANCA: all negative (dilute urine that indicates tubular dysfunction )

What might be the cause of renal INSUFFICIENCY?




