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IMPORTANT TOPIC 

 

 

Urine analysis 

 

Assessment of kidney function tests & GFR 

 

Renal profile 

 

Clinical and laboratory assessment  

Of patient with renal insufficiency 

 

By 
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URINE ANALYSIS (Urinalysis) 

 

 دٖ ٚازذ ِٓ أُ٘ رسب١ًٌ اِشاك اٌىٍٝ ػٍٝ الاهلاق ػىظ ِب ازٕب ِزخ١ٍ١ٓ ،،  -

 ِغ أٔٗ ٚدٖ ًِّٙ خذااا فٝ ِقش ٌلاعف ِٚٓ خبٔت دوبرشح اٌىٍٝ ثبلاخـ ،، -

Mirror of a kidney function 

١ٌٙب فٛسح ِّٙٗ فٝ رس١ًٍ اٌجٛي ... إٌٝ  ٘ٛ ِؼ ِدشد رس١ًٍ ثٛي ػبدٜ ٚخلاؿ ،، رمش٠جب ِؼظُ اِشاك اٌىٍٝ ثج١جمٝ -

 خبٔت اعزخذاَ اٌجٛي فٝ رم١١ُ اي 

Electrolytes & fluid balance & some of acid base disorders 

 يا انًقصٕد بانبٕل اصلا ؟ 

 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 

 ٚ٘ٛ هجؼب اي

Final product excreted by the kidneys to urological system after process of 

FILTRATION + REABSORPTION/SECRETION then EXCRETION 

 دٜ ؽشزٕب٘ب ثبٌزفق١ً فٝ ٚظ١فخ ايٚهجؼب اٌسبخبد 

Glomeruli & Tubules 

- It is always said that  

" Urine is the main source of information from a sick (damaged) kidneys to the physicians" . 

 يا ْٗ فائذة ححهيم انبٕل ؟

 ّ٘ب ِدّٛػٗ ِٓ اٌزسب١ًٌ !! اٌسم١مٗ ٘ٛ ِؼ رس١ًٍ ٚازذ !

 ي ِؼزبد اٌٍٝ وٍٕب ثٕطٍجٗ. رس١ًٍ ثٛ .1

Convential Urine analysis by lab exam of urine sample (mid-stream urine sample  (  

 فٝ اٌجٛي خبفٗ ثأِشاك رب١ٔٗ اغٍجٙب ٠خـ اٌىٍٝ ٚالال١ٍٗ رخـ أفشع أخشٜ  Specificٚرسب١ًٌ  .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 

 ث١زؼًّ ثٛاعطخ دوزٛس اٌّؼًّ ٌٍىؾف ػٓ اٌسبخبد الار١ٗ  

 The Urine analysis includes: 

A. Physical Properties 

 Include: 

- Color 

- Appearance (opaque or colorless) 

- Odor 

B. Chemical Tests 

 Include: 

- PH 

- Specific gravity 

- Protein 

- Glucose 

- Ketones 

- Bilirubin 

- Urobilinogen 

- Blood 

- Nitrite 

- Leukocyte esterase 

C. MicroscopicExamination 

 Includes: 

- Red blood cells 

- White cells (WBC) 

- Casts 

- Crystals 

- Epithelial cells 

- Bacteria and another microorganism 
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 بيكٌٕ عايم ازاٖ ؟ Normal Personsطب انبٕل فٗ ال 

- Normal Urine findings are: 

- Appearance : Pale or yellow 

- Transparency: Clear 

- Volume:  1200 to 2000 ml/24 hours 

- PH: 5-7  

- Specific gravity: 1.001 - 1.035 

- Cast (hyaline): 0 - 5 / HPF 

- Squamous epithelial cells ≤ 15 to 20 / HPF 

- Red blood cells: ≥ 3/ HPF 

- Blood: Negative 

Rarely 2 to 3 RBCs /HPF 

- White blood cells:  ≥ 2 to 5 HPF 

Male = 1 to 2 /HPF 

Female = 0 to 5 /HPF 

- Yeast: Negative 

- Bacteria: Negative 

- Protein: Negative 

- Ketones: Negative 

- Bilirubin: Negative 

- Urobilinogen: Negative 
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 ٔايّ دلانت انخغيراث ؟؟  Abnormal Urine Analysis   طب ايخٗ اعرف اٌ ال 

   :ألا
 Urine appearenceاي 

 اٌٍْٛ اٌطج١ؼٝ اففش فبرر

Amber yellow 

 الاٌٛاْ اٌغ١ش هج١ؼ١ٗ

 Cloudy urine 

 Dark urine 

 Red urine 

 Frothy urine 

1) CLOUDY URINE 

  ١Concernٗ اوزش ِٓ عججٍىٓ اُ٘ عجت ٚاوزش دٖ ٌ(cloudy urine) اٌّؼىشاٌجٛي  -

 UTI٘ٛ ٚخٛد فذ٠ذ أٚ 

 ٚدٖ فٝ زبٌخ ٚخٛدٖ ثبعبي اٌّش٠ل /اٌّش٠نٗ ػٓ ٚخٛد أػشاك ِقبزجٗ صٜ 

- Frequent urination  

- Dysuria  

- Suprapubic pain  

- Loin pain  

- Fever± myalgia & malaise 

 Note that UTI is common in females without any underlying urological problem or 

immunosuppression 

 ثاَيا: 

 ١ٌٚظ وً اٌسبلاد (ػٗ فٝ ثؼل اٌسبلاد فمو )اٌخطٖٛ اٌٍٝ ثؼذ٠ٙب لاثذ ِٓ ػًّ رس١ًٍ ثٛي ٌٍىؾف ػٓ ٚخٛد فذ٠ذ ِٚضس -

 اٌّفشٚك دوزٛس اٌّؼًّ ث١ىؾف ػٓ ٚخٛد  -

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  

 ٌٍزفش٠ك ث١ُٕٙ

Leucocyte esterase & Nitrite 

 Cultureٚاٌّضسػٗ 
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   Negative  ذأ ِنبد ز١ٜٛ ٘زطٍغثظ ِؾىٍخ اٌّضسػٗ أْ ٌٛ اٌّش٠ل ث -

،، ففٝ اٌسبلاد  empiricalهجؼب أغٍجٕب ث١جذأ ِنبداد ز٠ٛ١خ ػٍٝ هٛي ن  -

اٌغ١ش ِغزد١جٗ ٌٍؼلاج ،، ِؼ ٕ٘ؼشف ١ّٔض ػٍٝ دٖ فذ٠ذ ثىز١شٜ ِسزبج 

ِٓ غ١ش ثىزش٠ب افلا ِسزبخٗ ٔؼشف  Pyuriaِنبد ز١ٜٛ ِخزٍف ٚلا 

 ِقذس٘ب ا٠ٗ !!

 دٜ ثؼذ٠ٓ Sterile Pyuriaٕ٘جمٝ ٔؾشذ اي  -

 

 ثبٌٕغجٗ ٌٍّشمٝ اٌّسدٛص٠ٓ فٝ اٌّغزؾفٝ ٚاٌؼٕب٠ٗ     

 ِٚشوج١ٓ لغبهش عٛاء وبْ عجت اٌسدض 

Urosepsis 

Or 

They develop Hospital Acquired UTI 

 دائّب ثـ ع اٌجٛي فٝ و١ظ خّغ اٌجٛي ٚاٌمغطشٖ ٔفغٙب ٘زلالٝ رشعجبد فذ٠ذ٠ٗ فٝ اٌسبلاد اٌؾذ٠ذٖ ) فذ٠ذ فش٠ر ( -

 ِّىٓ ٠ّٛرٗ ٚدٖ عجت ِؾٙٛس ٌلاعف urosepsis،، دٖ ٌٛ دخً اٌّش٠ل فٝ  UTIزٙٛٔؼ ثبي ِب ٔغ

 

2) DARK URINE 

  Dark Urineثبٌٕغجٗ ًٌ  -

 ١ٌٗ اوزش ِٓ عجت

سثّب ٠ىْٛ اٌجٛي غبِك ٌٚىٕٗ  ألا :

ِدشد ثٛي ِشوض ٚدٖ ث١سقً فٝ 

 زبلاد اي 

Significant Dehydration 

 اٌجٛي ١٘بخذ اٌٍْٛ الاففش اٌغبِك

ٚهجؼب دٖ ثٕؾٛفٗ فٝ ِشمٝ اٌؼٕب٠ٗ 

  dehydrationاٌّشوضٖ اٌّسدٛص٠ٓ ة 

 صٜ ِثلا زبلاد اي

DKA & HHS & dehydration in elderly patients 

 ٚدٖ فٝ زذ رارٗ لا ٠ؼجش ػٓ ِشك ثبٌى١ٍز١ٓ ٚألقٝ ؽئ ِّىٓ ٠سقً ِؼبٖ ٘ٛ

Prerenal Acute kidney injury 

ٌغٗ ع١ٍّٗ ٚلبدسٖ رشوض اٌجٛي ِّٚىٓ  tubulesثزىْٛ اي  prerenalد اي إْ فٝ زبلا AKIٕٚ٘ؼشف فٝ ِٛمٛع اي  -

 ؽذ٠ذ ٠dehydrationجمٝ ص٠بدٖ ٌٛ عججٗ 
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 ٕ٘بن أعجبة رب١ٔٗ ردؼً اٌجٛي غبِك ثذسخٗ ِشم١ٗ ٔز١دخ ٚخٛد  ثاَيا :

Abnormal constituents in it 

 صٜ اي

  Bilirubin In Urineٚخٛد اي  -

 فٝ زبلاد اي

Cholestatic jaundice & hepatocellular 

jaundice in acute & CLD 

ف١ٗ   direct bilirubinعجت غّمبْ اٌجٛي ٘ٛ ٔضٚي اي 

 ٚث١خٍٝ ٌْٛ اٌجٛي صٜ ِب ٘ٛ ظب٘ش فٝ اٌقٛسٖ وذٖ

 

 ثزؼًّ   Severe Bilirubinuriaٚاز١بٔب اي  -

Acute kidney injury due to acute tubular necrosis )toxic ATN by the effect of bilirubin  (  

 ٚدٖ ث١سقً ِغ اي

Obstructive (cholestatic jaundice) & hepatocellular jaundice 

 hemolytic jaundiceفمو ١ٌٚظ ِغ اي 

 ,, ٘ٛ اٌجٛي اغّك ٚلا لا !! jaundiceٚهجؼب ِٓ اُ٘ الاعئٍٗ اٌٍٝ ثٕغأٌٙب فٝ اٌٙغزٛسٜ فٝ زبٌخ  -

 

 ًاأيا انسببيٍ الآخريٍ ٔانًًٓيٍ جذااا  فٓ

 ثانثا:

- Brown color of the urine due to presence of pigment called  

Myoglobin in urine ) Myoglobinuria  (  

 

  ٚدٜ غبٌجب ِب ثزسقً فٝ زبلاد اي  -

Rhabdomyolysis 

  ٚاٌٍٝ ث١سقً ف١ٗ ٔضٚي اي 

Myoglobin   

 فٝ اٌجٛي 
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  رابعا:

- 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 (  

 :ػٍٝ عج١ً اٌّثبي زبٌخ 

Post - streptococcal GN 

 ٠ؾجٗ اٌىٛوب وٛلا أٚ ثٛي ٌٛٔٗثٛي ٌٛٔٗ صٞ اٌؾبٞ                                                                        

 

 

 

 :  تيهحٕظ

 Myoglobinuriaفٝ زبلاد اي 

 فٝ اٌجٛي ،، Myoglobinٌّب ٔؾه فٝ ٚخٛد 

 ،، suggestingٔز١دخ رسٌٛٗ ٌٍْٛ اٌجٕٝ ِغ ٚخٛد ٘غزٛسٜ 

 لاثذ ِٓ اٌزأوذ ِٓ اٌزؾخ١ـ ػٓ هش٠ك ػًّ

Serum CPK 

 ٚدٖ أض٠ُ اٌؼنلاد ١٘ٚىْٛ ثبلالاف ،،

 ِّٚىٓ رلالٝ ِؼبٖ ثشدٚ

Acute kidney injury (Toxic ATN) due Myoglobin effect 
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 أِب فٝ زبلاد فٝ اي

Tea colored & cola colored urine 

 ٌّب رلالٝ اػشاك

Suggestive like 

Periorbital puffiness, High BP & risk factors 

 لاصَ ٔؼًّ رس١ًٍ ثٛي ِؼ١ٓ ٌٍزأوذ ِٓ ٚخٛد

RBC's casts (or Dysmorphic RBC’S) by microscopy 

 ٚدٜ ٌلاعف ِسذػ ١٘ؼشف ٠ؼٍّٙب غ١ش دوزٛس ِؼًّ ؽبهش ؽبفٙب لجً وذٖ ٚػٕذٖ خجشٖ ف١ٙب -

 إٌٝ خبٔت اٌىؾف ػٓ ٚخٛد اي  

Protein by dipstick     ؽش٠و    

 ِّٚىٓ ثؼذ وذٖ

Test for quantification of protein by Albumin or protein creatinine ratio 

 GNشزٗ لازمب ثبٌزفق١ً فٝ اي اٌٝ اخشٖ ٚدٖ ٕ٘ؾ

 

3) RED URINE 

  Red Urineثبٌٕغجٗ ًٌ 

 اٌجٛي اٌذِٜٛ أٚ اٌّسّش دٖ فٝ غب٠خ الا١ّ٘ٗ لأٗ أِب ث١ذي ػٍٝ زبخٗ ِٓ ثلاثٗ 

1. Presence of RBC's (macroscopic or gross 

hematuria)  

 ٚدٜ ثزسقً فٝ زبلاد

Injury of urological tract 

 as by stones, tumors, trauma etc 

 ٚدٜ رخـ اٌّغبٌه اوزش

 أٚ ٠ىْٛ ِقذس٘ب

Glomerular injury 

 ػٍٝ عج١ً اٌّثبي

IgA nephropathy 

 Nephrologyٚدٜ رخـ اي 
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2. Presence of blood without RBCS  

 ٚدٜ ِؼٕب٘ب ا٠ٗ ! ِؼٕب٘ب ٚخٛد

Free hemoglobin in urine without RBCS 

 (Hemoglobinuria) 

 دٚدٜ ثزسقً فٝ زبلا

Severe Intra-vascular hemolysis 

E.g. Incompatible blood transfusion, 

 G6PD deficiency, 

 PNH etc 

 ٚاز١بٔب ث١سقً ِؼٙب

AKI & injury to tubules 

 --> Toxic ATN 

  Workupٚدٜ اي

 ثزبػٙب هجؼب

Workup for hemolysis 

3. Presence of reddish color ( not blood )  

 ثشرمبٔٝ ِبئً ٌلأزّش ٌٚىٓ ِؼثٛي ِسّش أٚ 

RBC's or Hemoglobin 

 ٚدٖ ث١سقً فٝ زبلاد رٕبٚي اد٠ٚٗ ٚأؽٙش٘ب

 Rifampicin  

 أٚ رٕبٚي اهؼّٗ ِؼ١ٕٗ

Beetroots 
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  يهحٕظّ :

ٕ٘بن زبلاد ِشم١ٗ ث١ٕضي اٌجٛي  ؽىٍٗ 

ٌٚٛٔٗ ػبدٜ ٌٚٛ أغبة فزشٖ اٌٍْٛ ث١زغ١ش 

 ٌٍْٛ اٌجٕٝ اٌّغٛد أٚ اٌغبِك صٜ زبلاد 

Methemoglobinemia 

& 

Alkaptonuria 

 

ٚدٜ اِشاك ٔبدسٖ ثظ ٌلاعف اٌسبخبد 

 دٜ ِّىٓ رىْٛ اٌّفزبذ اٌٛز١ذ ٌٍزؾخ١ـ

 لاْ اٌسبلاد دٜ رؾخ١قٙب فؼت خذااا

 

 ٕ٘بن اٌٛاْ اخشٜ لذ ٠زغ١ش ٌْٛ اٌجٛي إ١ٌٙب ِثً اٌٍْٛ الاخنش اٚ اٌّسنش ٚدٖ ٔبدس ِّٚىٓ ٠سقً فٝ زبلاد اي  

Pseudomonal UTI 

 

 

 

 

 

 

 

Alkaptonuria 



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

12 

 

4) FROTHY ( FOAMY ) URINE 

ث١ىْٛ ِب ف١ٙٛػ سغبٜٚ أٚ سغٖٛ  urethraاٌطج١ؼٝ أْ اٌجٛي اٚي ِب ٠خشج ِٓ اي  -

 ثغ١طٗ ثزشٚذ ٌٛ رشوذ ػ١ٕخ اٌجٛي ؽ٠ٛٗ ) دلبئك ( ِؼذٚدٖ

ٌىٓ اٌغ١ش هج١ؼٝ أْ اٌشغٖٛ اٌٍٝ ػٍٝ ٚػ اٌجٛي رجمٝ وز١شٖ ٚٚامسٗ ٌٚٛ رشوذ  -

 زلال١ٙب ِب صاٌذ ٚامسٗ ِٚؼ ثزشٚذػ١ٕخ اٌجٛي دلبئك ث

ٚدٖ غبٌجب ث١جمٝ دلاٌٗ ػٍٝ ٚخٛد ثشٚر١ٓ فٝ اٌجٛي ٚو١ّخ ِؼ فغ١شٖ ) ٌىٓ غبٌجب  -

 وج١شٖ (

 

 إًَا ْٕ انبٕل اصلا فٗ انطبيعٗ بيحخٕٖ عهٗ برٔحيٍ ؟ -

 ٔؼُ   :الاجابّ

 ِح150عبػٗ لا رزؼذٜ  ٤٢فٝ اٌجٛي ػٍٝ ِذاس   proteinاٌطج١ؼٝ أْ و١ّخ  اٌجشٚر١ٓ  -

 ِدُ اٌج١ِٛ١ٓ ٚدٖ ألقٝ ؽئ ثبٌٕغجٗ ٌلاٌج١ِٛ١ٓ ٠٣ُِٕٙ    …ؽئ  دٖ ألقٝ -

Proteins = albumin + other proteins e. g globulins & others 

 هجؼب و١ّخ اٌشغبٜٚ ثززٕبعت هشد٠ب ِغ و١ّخ اٌجشٚر١ٓ فٝ اٌجٛي -

 خُ ،،  4.6ٍؼذ ف١ُٙ ػ١ٕٗ ثٛي ارسغت ف١ٙب و١ّخ اٌجشٚر١ٓ ٚه (A&B) فٝ اٌقٛسٖ دٜ اٚي فٛسر١ٓ -

 15فٝ هجمخ سغبٜٚ ٚامسٗ ػٍٝ ٚػ اٌؼ١ٕٗ ٚاصدادد ٚمٛزب ثؼذ ِشٚس   (A) فٝ أٚي فٛسٖ ِٓ اٌقٛسر١ٓ

فف١ٙب ػ١ٕخ ثٛي رسزٜٛ ػٍٝ و١ّٗ مئ١ٍخ ٔٛػب ِب اٌجشٚر١ٓ ِٚغ  (C) دل١مٗ ٚدٖ ػىظ اٌطج١ؼٝ ،، أِب اٌقٛسٖ اٌزبٌزٗ 

 foamثظ ِؼ ٚامر ِؼب٘ب  normalأٔٙب فٛق اي 

 

 ٝ وذٖ أْ ايِؼٕ 

Frothy urine 

 (Foamy urine) 

 ِب ث١سقٍؼ غ١ش ٌّب ث١ىْٛ ف١ٗ

Heavy proteinuria 

 Often in grams 

 Not milligrams 

 And often > 3 gm 
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 طب ايّ ْٕ حعريف ال

Pathological proteinuria  

- Persistent protein excretion > 150 mg/dl 

- The amount and composition depend on the nature of renal injury 

 اززّبلاد !! ٠ٚدٖ ١ٌٗ 

# Glomerular proteinuria 

 #Tubular proteinuria 

 #Overflow proteinuria 

  practiceٚفٝ ٔٛع ساثغ ١ٌظ ٌٗ ل١ّٗ فٝ اي 

 اعّٗ

Secretory proteinuria 

 ٚدٖ ث١سقً فٝ أِشاك اٌّغبٌه اٌج١ٌٛٗ

 prostatitisٚاي  bladder tumoursصٜ اي  

 

 يا انًقصٕد بال

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 

 3 >  gm.  

---> Called Subnephrotic Range Proteinuria 
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 يا انًقصٕد بال

Tubular Proteinuria  

- Passage of Low molecular weight proteins such as immunoglobulins light chain and 

Beta2 microglobulin to the urine 

  LMWث١ىْٛ زدّخ فغ١ش  barrierٚث١ؼذٜ ِٓ اي  glomerulusاٌطج١ؼٝ أْ اٜ ؽئ ث١زفٍزش فٝ اي  -

 ػٓ هش٠ك ٚدٖ ث١ؼبد اِزقبفٗ 

Proximal Tubular cells 

 ،  خبٌـ Glomeruliاٌّؾىٍٗ ٕ٘ب ِؼ فٝ اي  -

 ٌّب ٠سقًاٌّؾىٍخ 

Damage to proximal Tubular cells ---> Tubular proteinuria 

 ٚدٖ ث١سقً فٝ أِشاك صٜ

- Inherited tubular disorders: Cystinosis, Wilson's disease and Fanconi syndrome  

- Acquired  

- Chronic & acute interstitial nephritis   ُِٙ  

- Reflux Nephropathy  

- Heavy metal poisoning 

 

 يا انًقصٕد بال

Overflow Proteinuria 

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

reabsorb them  

،، إّٔب اٌّؾىٍٗ فٝ أزبج و١ّبد وج١شٖ ِٓ اٌجشٚر١ٓ  tubulesٚلا ززٝ فٝ اي  Glomeruliاٌّؾىٍٗ ٕ٘ب لا فٝ اي  -

 ٍٙب أٙب رؼّ tubulesأوثش ِٓ اٌطبلٗ الاعز١ؼبث١خ ًٌ 

Reabsorption 

 ثؾىً وبًِ ،، ٚثبٌزبٌٝ ث١ٕضي اٌجشٚر١ٓ فٝ اٌجٛي

 ٚدٖ ث١سقً فٝ زبلاد

Multiple Myeloma  

(Passage of immunoglobulins light chains  (  
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 طيب انسؤال انًٓى !!

 ؟ Benignٔحكٌٕ نيسج يرضيّ يعُٗ  يج 051ْم يًكٍ حكٌٕ َسبت انبرٔحيٍ فٗ انبٕل حعذث ال 

 الاجابّ : 

 ا٠ٖٛ ،، ٕ٘بن

Benign proteinuria that excess 150 mg/d 

It might be either 

Transient ت يؤقخ  

 ٚدٜ ثزسقً فٝ اٌسبلاد الار١ٗ

Fever 

Exercise 

Extreme cold 

Fits 

Severe acute illness 

 

Persistent ة يسخًر     

 صٜ فٝ زبٌخ

Postural Orthostatic proteinuria 

 ٪ ٥ُِٕٙ - ٠ٗ ثزسقً فٝ ثؼل اٌؾجبة رمش٠جب ٚدٜ زبٌٗ ١ٌغذ ِشم١

 ٚثجغبهٗ ث١سقً 

Increased protein excretion on standing!! 

 خُ ثأٜ زبي ِٓ الأزٛاي  ٠عبػٗ ٚلا رزؼذٜ  ٤٢خُ /  ٠٥٣ٚهجؼب و١ّخ اٌجشٚر١ٓ ٕ٘ب ثزىْٛ اوزش ِٓ  -

 Test ٚدٜ ثززؾخـ ة

 اعّٗ

Split Urine Collection Test 

 

 

 

 



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

16 
 

 كًيت انبرٔحيٍ فٗ انبٕل ؟! طب ازاٖ َعرف

 هجؼب دٜ اُ٘ ٔمطٗ !!

 ثٕؼشفٙب ثطش٠مز١ٓ

 Qualitative test: 

 ٚدٜ اخزجبس ٔٛػٝ ٌّؼشفخ ِب إرا وبْ ٕ٘بن ثشٚر١ٓ فٝ اٌجٛي ثزغذ و١ّ١بئٟ ٌٍىؾف ػٓ اٌجشٚر١ٓ  ثذْٚ ِؼشفخ اٌى١ّٗ  -

 ٚدٖ ث١زُ ػٓ هش٠ك ؽشائو  -

Dipsticks or test strips 

 ٌّؼًّ ث١ؼًّ اٌزغذ دٖ ثؾىً سٚر١ٕٟ فٝ رس١ًٍ اٌجٛي اٌؼبدٜ ،، ٚاٌّفشٚك أْ دوزٛس ا -

 ٚفٝ اٌسبلاد اٌّؾزجٗ ف١ٙب لاصَ رأوذ ػ١ٍٗ ثٕفغه 

 Test strip has different colored squares 

 +ِشثؼبد ثبٌٛاْ ِخزٍفٗ وً ٌْٛ ث١ذي ػٍٝ و١ّٗ ِؼ١ٕٗ ِٓ اٌجشٚر١ٓ ٠ٚشِض ٌٙب ثؼلاِخ 

 4+ أٚ + 3أٚ  2أٚ + 1ِّىٓ ٠جمٝ +

  ايdipstick  أٚ ايtest strips 

 ِؾىٍزٙب فٝ زبخز١ٓ

 ِح 300أْ اٌجشٚر١ٓ ٌٛ و١ّزٗ ألً ِٓ  -

 ،،  Negativeِب ثزس١جٛػ ثزجمٝ 

 اٌسبخٗ اٌزب١ٔٗ أٔٙب ثزجمٝ ا٠دبث١ٗ  -

 فٝ زبلاد اي 

Pathological proteinuria 

 Due to glomerular cause and UTI 

(Mild Proteinuria  (  

 إّٔب ثزجمٝ                         

Negative in tubular & overflow proteinuria 

 ٕ٘بن                              

                                                                                                  Qualitative chemical test  

 ّٗ اع                             

                                                                                                    Sulfosalicylic acid test  

 صٜ  dipsticksاٌٍٝ ِّىٓ ِب رظٙشػ ِغ اي  proteinsدٖ ث١د١ت اي 

                                                                             Bence Jones protein of multiple myeloma 
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 اٌطش٠مٗ اٌزب١ٔٗ ٚالاُ٘

 Quantitative tests  

 ١٘ٚب زغبة و١ّخ اٌجشٚر١ٓ ثؾىً دل١ك

 ٚدٜ ٔفغٙب ثززؼًّ ثطش٠مز١ٓ أِب

 

1. 24 hrs urine collection and estimation of protein in urine ( the gold standard method (  

 عبػٗ  ٤٢ؼت لاْ اٌّش٠ل ث١دّغ ثٌٛٗ ثبٌىبًِ ٌّذح ٌٚىٕٙب اف -

 ِّٚىٓ ٠ىْٛ اٌزد١ّغ ِؼ فس١ر ِّٚىٓ ٠جمٝ اٌشلُ غ١ش دل١ك -

 

2. SPOT URINE Tests   اٌطش٠مٗ اٌزب١ٔٗ  

Albumin creatinine ratio (ACR  (  

Or 

Protein creatinine ratio (PCR  (  

 ٚدٜ ِسزبخٗ ػ١ٕٗ ثٛي ػؾٛائ١ٗ ثغ١طٗ ثذْٚ رد١ّغ

 عذ إٌغت فر ٚارؼٍّذ اٌمغّٗ فر ٘زطٍغ اسلبَ دل١مٌٗٚٛ ارمب

 ٚدٖ ثمٝ الأوثش اعزخذاِب ٚؽ١ٛػب زب١ٌب ِٓ رد١ّغ اٌجٛي

 

 ACR & PCR 

 ٌٚىٓ  ولاّ٘ب ٠ٕفغ

- ACR is preferred when PROTEINURIA is of Albumin type (selective albuminuria( 

 ٚرد١ت الاسلبَ اٌقغ١شٖ ٚوّبْ ١٘ب اي

- Test of choice in suspicious Diabetic Nephropathy 

- Normal ACR < 30 mg/g  

- ACR : 30 - 300 --> Microalbuminuria  

- ACR > 300 --> Macroalbuminuria 
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 ٕ٘بن رق١ٕف ٌغجت اي  

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- 3 gm ---> 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 

 : 0يهحٕظّ ْااايّ

NEPHROTIC range PROTEINURIA 

 لا رؼٕٝ ثبٌنشٚسٖ

NEPHROTIC SYNDROME 

 لاْ الاخ١شٖ ثززىْٛ ِٓ الارٝ

- NEPHROTIC range proteinuria  

- hypoalbuminemia  

- Generalized edema  

- hyperlipidemia  

 أِب إرا وبٔذ

Only Nephrotic range without other criteria 

 رغّٝ

Isolated Nephrotic range proteinuria for evaluation 

  :٢يهحٕظّ ْايّ 

 Microalbuminuria is a risk for CV risk with future CV events like Stroke , MI  

 Macroalbumnuria + elevated creatinine and/Or decreased GFR for > 3 months often 

indicates chronic kidney disease 
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 ؟ Casts يا ْٕ انًقصٕد بال 

 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 

 ثجغبهٗ ٘ٝ ردّؼبد ث١ٌٛٗ رزىْٛ ِٓ ارسبد ثشٚر١ٓ فٝ اٌجٛي ٚاٌٍٝ ثززسذ ث١ٗ خلا٠ب ٚزبخبد رب١ٔٗ ،، 

 دٜ ١ٌٙب أٛاع ١ٌٚٙب فٛائذ رؾخق١ٗ casts ٚ اي 

 All Casts are cylindrical structures with parallel sides  

 Their ends may be tapered or rounded  

 Large numbers indicate lesion in renal tubules 

 Casts إَٔاع ال

I. Acellular 

Doesn't contain alive cells 

 

 

II. Cellular 

Casts formed of alive cells like RBCS 

& WBC's 
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I. ACELLULAR CASTS 

1) Hyaline casts  

Are composed primarily by Tamm Horsfall protein 

Secreted by tubular cells  

 عججٙب غبٌجب اعجبة غ١ش ِشم١ٗ صٜ اي

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 

 

 

 

 ٌىٓ ٕ٘بن ٔٛع ِٕٙب اعّٗ -

MUDDY BROWN granular casts  

Are typically seen in Acute Tubular Necrosis 

 In large numbers 

 ٚدٖ ُِٙ لأٗ أزذ ادٚاد اٌزفش٠ك ث١ٓ اي -

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  

               ٚدٜ ػجبسٖ ػٓ            

- Hyaline casts with fat globular inclusions  

- They are found in Nephrotic Syndrome 

 

 

 

 

 

 

 

 

II. CELLULAR CASTS ١ٌٙب وزا ٔٛع 

 

1) RBC'S CASTS  

- Orange red in color  With well-defined cellular 

elements  

- They are Pathognomonic for Acute 

Glomerulonephritis (Nephritic syndrome)  

 ٚدٜ فٝ غب٠خ الا١ّ٘ٗ
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 ٚلذ رىْٛ ِقبزجٗ ثٛخٛد

Dysmorphic RBC'S (acanthocytes) 

 ٚدٜ ِّٙٗ خذااا ثشدٚ
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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. 

 :يهحٕظّ ْااايّ جذاااا

  ٌٝ ٔٛػ١ٓ ١ِّٙٓا cellular casts ٚخقٛفب اي casts ٠قٕف اٌجٛي ػِّٛب هجمب ٌٛخٛد اي -

A)  Active Urine Sediment  

Is characterized by urine containing RBCS with 

RBCS casts ± dysmorphic RBC's (acanthocytes) ± proteinuria 

 ٚدٖ اٌٍٝ ث١سقً فٝ زبلاد اي

Acute Nephritic syndrome 

B)  Bland urinary sediment  

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

 ٚدٖ ث١سقً فٝ اوزش ِٓ ِشك صٜ

NEPHROTIC SYNDROME 

& 

Pre-renal AKI 
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 ٕ٘بن ِشك ٠غّٝ اي  

Acute Interstitial Nephritis 

   Acute kidney injury  ٚدٖ أزذ أعجبة اي

 ٚدٖ ٕ٘ؾشزٗ ثؼذ٠ٓ

 Drugs ٘زا اٌّشك ِٓ أُ٘ أعجبثٗ اي

 ًّ غبٌجبٚث١ؼ

Non oliguric AKI 

 ،، biopsy ٚثٕزبوذ ِٕٗ ثبي فؼت إٌٝ زذ ِب ،، AKI ٚرفش٠مٗ ِٓ الأعجبة الأخشٜ ًٌ

 

 

 ٌٚىٓ ِّىٓ رزغبمٝ ػٓ ػًّ ػ١ٕٗ ِٓ اٌى١ٍٗ ٚٔؾخـ اٌّشك دٖ ثؾىً

Non-invasive 

 ثزس١ًٍ خبؿ ثبٌجٛي ٚ٘ٛ اٌىؾف ػٓ ٚخٛد اي

Eosinophils (Eosinophiluria) 

 ثقجغٗ اعّٙب

Hansel's stain & Wright stain 

 ٌٚىٓ الأدق ٚالأعًٙ ٘ٛ فجغخ اي

Hansel's stain 
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  ٚدٖ ٌلاعف ٘ٛ اي  اِلاذ اٌجٛي ،،

Major concern in Urinalysis in Egypt, 

ٌىٍٝ ٚاٌدغُ ػِّٛب رزٍخـ فٝ ػذَ ٚدٖ غبٌجب ٠ّثً ثمبفٗ خبهئٗ ٚغش٠جٗ ِٓ اٌّشمٝ ٚر٠ُٚٙ لاػزمبدُ٘ أْ فسخ ا -

 !!  ٚخٛد اِلاذ فٝ اٌجٛي ٚػلاخٙب أْ ٚخذد ثفٛاساد

  ؟ Crystals ايّ ْيا ال 

 ١٘ب ردّؼبد ػٍٝ ١٘ئخ ثٍٍٛساد فغ١شٖ لا رشٜ إلا ثبي

Microscopy of urine 

 انسؤال ُْا :

o ثبٌنشٚسٖ ٚخٛد ً٘ 

Crystals in urine indicates risk of stone formation?! 

ٚأ  

Is presence of crystals in urine being symptomatic? 

o ْ٠ؼٕٝ ث١ؼًّ زشلبْ فٝ اٌجٛي أٚ الأَ ثبٌدٕبة صٜ ِب ٘ٛ ؽبئغ ث١ٓ إٌبط ٚاٌذوبرشٖ وّب !! 

 الاجابّ : 

  الا٠طبٌٝ ٚ٘ٛ اؽٙش ٚازذ فٝ اٌؼبٌُ ٚرخققٗ Fogazzi ٘ٛ ولاَ اٌجشٚف١غٛس

Art of urinalysis (Uroscopy) as a diagnostic tool in kidney diseases 

 ث١مٛي

 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. 

 ! ٚدٖ ِؼٕبٖ أٔٙب غبٌجب ِٛخٛدٖ فٝ رس١ًٍ اٌجٛي فٝ ِؼظُ إٌبط ٌٚىٕٙب ١ٌغذ ثبٌنشٚسٖ ِشم١ٗ افلا
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 نيٓا اًْيّ ؟  CRYSTALSال  ٔنكٍ ايخٗ حبقٗ

   urate & oxalate  فٝ اٌجٛي صٜ اي Crystals ١د١ٍٗ زقٛاد ٌٚم١ذ ٔٛع ِؼ١ٓ ِٓ ايٌٛ ػ١بْ افلا ث -

  صٜ crystals  ِدٙٛي اٌّقذس ٌٚم١ذ ٔٛع ِؼ١ٓ ِٓ اي AKI أٚ ػ١بْ -

Calcium oxalate crystals 

 فٝ ٚخٛد

Neurological signs /cardiorespiratory affection + high anion gap metabolic acidosis 

ث١سقً فٝ اٌزغُّ ثبي ٚدٖ  

Ethylene Glycol 

 ٚوّبْ صٜ اي

Acyclovir induced AKI 

 ٚدٖ ث١ؼًّ

Crystals 

 ِّٚىٓ ٠جمٝ اِشاك ٚساث١ٗ ٔبدسٖ صٜ اي 

Primary hyperoxaluria 

  Oxalate stones ٚدٜ ثزؼًّ

 ٚ ِشك اعّٗ

Cystinuria 

 Cystine stones ٚدٖ ث١ؼًّ

 Crystals ٚوً دٖ ٔز١دٗ ردّؼبد ًٌ 

ث١طٍك ػ١ٍٗ ػ١ٍّب ٚدٖ  

Crystalline Nephropathy 

 اٌنبسٖ ثظ ثزؼًّ Crystals ٚهجمب ٌٍىلاَ دٖ ِّىٓ ٔمٛي إْ اي 

Crystaline nephropathy 

 ٚدٖ ١ٌٗ ٔٛػ١ٓ

a) crystalluria associated with Drug or toxin  

  Renal Injury ٚدٜ ثزجمٝ دلاٌٗ رؾخ١ق١ٗ ٌٍّشك ٚفٝ ٔفظ اٌٛلذ ػبًِ ِٓ ػٛاًِ اي

b) Crystalluria associated with metabolic disease (inherited or not) which leads to 

RECURRENT STONE FORMATION 
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 ٚاٌّش٠ل ٕ٘ب ٘زلال١ٗ خب٠ٍه ثزىْٛ زقٛاد ِزىشسٖ ِٚؼ ِؼشٚف عججٙب

 س ٠ّٕؼٙبٚدوزٛس اٌّغبٌه اٌٍٝ ث١ؼبٌدٗ ؽخق١ب ِؼ ػبسف ا٠ٗ اٌغجت ٘ٛ ثظ ث١ؼبٌح اٌسقٖٛ ٔفغٙب ٌىٓ ِؼ لبد

 ٚؽفذ زبلاد صٜ دٜ لجً وذٖ

٠ٚدت رؾخ١قٗ إْ أِىٓ ٌّٕغ رىْٛ اٌسقٛاد فٝ زبٌخ ٚخٛد ػلاج  medicine فٝ اي  challengingٚدٖ ِٛمٛع ُِٙ ٚ

 ،، underlying disease ِزبذ ًٌ

 ٚفٝ اٌسبٌٗ دٜ ازٕب ِؼ ثظ ثٕسًٍ اٌجٛي ،، لا ازٕب ثٕسًٍ اٌسقٖٛ ٔفغٙب ٌٍزأوذ ِٓ اي

Chemical composition 

 ٌّؼشفخ ٔٛع ٚافً اٌّؾىٍٗ

NB: Crystalluria without formation stones are often Asymptomatic  

 !!  +++ ثغل إٌظش ػٓ ػذد اي

 

  CRYSTALS إَٔاع ال 

★ CALCIUM OXALATE  

  ِؼ١ٕٗ ٌٍجٛي PH ٚدٜ ثزسقً ِغ

)PH<  (5.5  

 ١ٌٚٙب ٔٛػ١ٓ

I. Monohydrated calcium oxalate  II. 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). 

 خ ٚغبٌجب ثزىْٛ غ١ش ِشم١ ب فٝ رس١ًٍ اٌجٛي ،،اِلاذ الاٚوغبلاد وث١شا ِب ثٕؾٛفٙ 

 ٚفٝ اٌغبٌت ث١ىْٛ عججٙب رٕبٚي و١ّبد وج١شٖ ِٓ اٌؾٛوٛلارٗ أٚ اٌٍٛص أٚ اٌغجبٔخ 

 ٌٚىٓ فٝ ٔغجٗ ِٓ اٌّشمٝ دٚي ِّىٓ ٠سقً زقٛاد 

Calcium oxalate nephrolithiasis is the most common stone type 

 جب ٚوّبْ ثززؼبٌح فمو ٌّب رزىْٛ زقٛاد ،، ثظ ٌٛ زقٍذ ثزجمٝ غ١ش ِزىشسٖ غبٌ 

 prophylactic  ِؼ ثٕؼبٌدٙب
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  oxalates إّٔب ٕ٘بن أعجبة ِشم١ٗ ٌزىشاس زقٛاد ِٓ ٔٛع اي 

 Primary  hyperoxaluria  

    ٚدٖ ِشك ٚساثٟ ٔبدس                                            

 Secondary hyperoxaluria like in  

- Crohn's disease َ٘ب 

- After Roux-en-Y operation  

- Consumption of star fruit  

- Ethylene glycol toxicity (monohydrated calcium) 

 

★ URIC ACID CRYSTALS  

  وذٖ  oxalate ا١ٌٛس٠ه دٜ زبخٗ ِؾٙٛسٖ ٚثٕؾٛفٙب وز١ش فٝ رس١ًٍ اٌجٛي صٜ ايزّل ٚخٛد اِلاذ 

- 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. 

 ٠ؼٕٝ دٖ ث١ذي ػٍٝ أٔٙب ١ٌغذ ثبٌنشٚسٖ دلاٌٗ ػٍٝ رأثش اٌى١ٍز١ٓ ثب١ٌٛس٠ه اع١ذ ،،  -

زمبد ٔغجٗ وج١شٖ ِٓ اٌّشمٝ ٌٚلاعف أغٍجُٙ ِزؼ١ٍّٓ أْ ٚخٛد ٚهجؼب فٝ ِؾىٍٗ ثمبف١ٗ ثٕٛاخٙب ثشدٚ ٌلاعف ٚ٘ٛ اػ -

 اِلاذ ا١ٌٛساد ٠غزٍضَ اخذ فٛاس ا١ٌٛس٠ف١ٓ أٚ ا١ٌٛسٚعٌٛف١ٓ ،، 

  Serum uric acid  ِؼ وذٖ ٚثظ دٖ فٝ ٔبط ثزؼزجش ٔفغٙب ػٕذ٘ب ٔمشط ٌلاعف ٚثزشٚذ رسًٍ -

 ِّٚىٓ ٠طٍغ ػبٌٝ ؽ٠ٛٗ ِٚٓ غ١ش

 Gouty arthritis or tophi  

 زقٛاد ٚلا اٜ زبخٗ ث١جذاٚا ٠بخذٚا ٚلا

Allopurinol (Zyloric) 

Or 

Feburic (febuxostat) 

 ٚدٜ أخطبء غش٠جٗ فٝ اي

 Medicine  

 ١ٌٚظ ػ١ٍٙب د١ًٌ ػٍّٝ فس١ر
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 راث اًْيّ ؟ Urate crystals أيال ايخٗ حبقٗ ايلاح ال

- Patients with nephrolithiasis (stones) in prescence of urate crystals  

ثٛاعطخ هج١ت اٌّغبٌه ٚدٖ غبٌجب ث١زُ  urinary tract ٠ٚدت اٌزأوذ أ٠نب ثؼًّ رس١ًٍ اٌسقٖٛ أْ أِىٓ ثؼذ اعزخشاخٙب ِٓ اي

 ٌّب ٔلال١ٙب ِزىشسٖ

- Also in patients with Acute Urate Nephropathy  

 ٚدٖ ثمٝ الاعُ اٌثبٔٝ ٌّشك اي

Tumour Lysis Syndrome TLS 

 اَ اٌذَٚث١سقً ِغ أٚس

Lymphoproliferative disorders like Lymphoma (NHL) 

 ٚهجؼب اٌّشك دٖ ث١ؼًّ

Acute kidney injury & ATN 

 ِٚٓ مّٓ اٌؼلاِبد ا١ٌّّضٖ ١ٌٗ فٝ رس١ًٍ اٌجٛي ٚخٛد

Urate acid crystal casts 

 ٚثظ ،، crystals ِؼ

★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  

 ٚدٜ ثززىْٛ فٝ

 Alkaline urine  

 ٚدٜ ١ٌٙب ػلالٗ ثجىز١ش٠ب ِؼ١ٕٗ اعّٙب

Ureaplasma urealyticum 

  UTI ٚدٜ ثمٝ ثزؼًّ

 staghorn ٚثزبخذ ؽىً اي struvite ٌٚٛ ارىشسد ثزؼًّ زقٛاد

 ٚدٜ ِؼٍِٛٗ ِّٙٗ فٝ اٌّغبٌه

★CYSTEINE CRYSTALS  

 Cystinuria ٚدٜ ِؼ ثٕؾٛفٙب إلا فٝ ِشك ٚساثٟ ٔبدس اعّٗ

 ٚغبٌجب ِب ثزىْٛ زقٛاد ِزىشسٖ ٚدٖ ِٓ الأِشاك اٌٍٝ ثز١دٝ ة

Recurrent stone formation 
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  جذااا تْااااي تحجًيع

 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 

 

  ثغجت اد٠ٚٗ صٜ Exogenous رىْٛ crystals ِّىٓ اي:  ةيهحٕظّ اخير 

- Sulfonamides  

- Ciproflixaxin  

- ACYCLOVIR  

- Protease inhibitors ( antiviral in ttt of HIV )  

- Methotrexate  

 ٚدٜ ِّىٓ رؼًّ

Crystalline Nephropathy 
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===========  

- Normal urine PH : 4.5 - 7.8  

- High urine PH may indicate Renal tubular Acidosis ( distal type )  

  ABG ثظ هجؼب ِغ اي

 ق١ٗ الاخش١ٜٚاٌّؼب١٠ش اٌزؾخ

 Proteus infection ٚوّبْ اي

 staghorn stones  ٚاٌٍٝ ثزؼًّ

 

=================  

 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  

 AKI ٕٚ٘ؾشزٙب فٝ ِٛمٛع اي

B. 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  

 ٚدٜ أْ ؽبء الله ٘ززؾشذ ِغ وً ِٛمٛع ِٓ دٚي

 

 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 

 

  ٔخٍٝ ثبٌٕب يهحٕظّ ْااايّ :

 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  

 ٠ؼٕٝ ِسغٛة ثبٌٛصْ
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=============================================== 

 ، ْم َقذر َحصر كم ٔظائف انكهٗ ؟ثؼذ وً اٌٍٝ ؽشزٕبٖ دٖ 

  الاجابّ :

ٚظبئف اٌىٍٝ وز١ش ٚوً ٚظ١فٗ ف١ٙب رفبف١ً ٚازٕب ؽشزٕب رفبف١ً اٌفغ١ٌٛٛخٝ ٌفُٙ اٌّٛمٛػبد اٌّزشرجٗ ػ١ٍٙب ف١ّب ثؼذ 

 ١ٍز١ٓ ػٍٝ اٌؼَّٛ ،، ٕ٘مٛي ٚظبئف اٌى١ٍز١ٓ الارٌٝٚىٓ ٌسقش ٚظبئف اٌى

A) Removal of Waste products from the blood  

B) Water Balance & removal of excess water  

C) Homeostasis of electrolytes & minerals  

E.g. Na, K, Ca, P, Mg   

D) Acid base regulation. 

E) Endocrine function ( Hormonal actions)  

i. Control of BP ( RAAS) 

ii. Stimulation of RBC's production 

 From BM by Erythropoietin EPO 

iii. Maintenance of bone health throughout Activation of vitamin D  

 

  F) Excretion of certain drugs 

****************************** 

 Waste products  

 Catabolism  ؼ١ٍّخ ايِمقٛد ث١ٙب إٌٛارح اٌنبسٖ  ٌ

 ٚثبٌزسذ٠ذ اي

 Protein catabolism  

 waste products  ٚاُ٘

 ثززخٍـ ُِٕٙ اٌى١ٍز١ٓ ّ٘ب اي

Urea/ BUN and Creatinine 

 ٚاٌى١ٍز١ٓ رمش٠جب ثززخٍـ ُِٕٙ ثؾىً وبًِ

 tissuesلأُٔٙ ثّثبثخ عَّٛ مبسٖ ثبي  

 ٚػٍُٛ٘ فٝ اٌذَ د١ًٌ ػٍٝ لقٛس فٝ ٚظبئف اٌى١ٍز١ٓ
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 أل١ُ ٚظ١فخ اٌىٍٝ ِجذأ٠ب ثبػزّذ ػٍٝ ل١بط ِغزٜٛػؾبْ  

Chemical markers 

 فٝ اٌذَ ٚدٜ ثزج١ٓ أْ اٌى١ٍز١ٓ لبدس٠ٓ ػٍٝ اٌزخٍـ ِٓ

  waste products اي

 ٚدٜ أػظُ ٚظ١فٗ ٌٍىٍٝ

 ٚثبٌزبٌٝ اٌؼٍّبء اخزبسٚا اٌذلالاد  اٌى١ّ١بئ١ٗ اٌّؼ١ٍّٗ الار١ٗ

1) Creatinine 

2) Urea 

3) BUN (Blood Urea nitrogen) 

 

1) CREATININE  

  (Urea ) وٍٕب ثٕطٍجٗ، ثظ ِؼ ػبسف١ٓ ِقذسٖ ا٠ٗ ًٚ٘ ٘ٛ الأدق فٝ رم١١ُ ٚظبئف اٌى١ٍز١ٓ ٚلا اٌج١ٌٕٛب -

  ايّ ْٕ انكرياحيُيٍ ؟ 

- 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 μmol/L) in women  

And 0.6-1.2 mg/dL (53-106 μmol/L) in men 

  فٝ ثؼل اٌّقبدس الأخشٜ لذ ٠قً إٌٝ يهحٕظّ :

Upper limit of normal of Creatinine up to 1.4 mg/dl 

- The kidneys eliminate creatinine by Glomerular filtration then by proximal Tubular 

secretion  

 

  ؟ BUN أٔ ال Urea  طب نيّ ٔقع الاخخيار عهٗ انكرياحيُيٍ كًؤشر نٕظيفت انكهٗ ٔنيّ يش انيٕريا 

- 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 

  ٠ؼٕٝ ل١ّزٗ ثززغ١ش ِغ ػٛاًِ رب١ٔٗ غ١ش أِشاك اٌىٍٝ ٔفغٙب ،، ػؾبْ وذٖ ٚلغ الاخز١بس ػٍٝ اٌىش٠بر١ٕ١ٓ

 So creatinine is used as a chemical indicator of kidney functions  

 ٌىٓ اٌّؤؽش الالٜٛ ٚالأدق ٌم١بط وفبءح اٌى١ٍز١ٓ ٘ٛ لذسرٙب ػٍٝ اٌفٍزشٖ 
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 ٚ٘ٛ ِب ٠غّٝ ثبي 

Glomerular Filtration Rate GFR  

  ٚسلُ اٌىش٠بر١ٓ GFR ٚهجؼب ٕ٘بن ػلالٗ ِب ث١ٓ ل١ّخ اي 

 Chronic increase in creatinine implies reduction in GFR  

  ؟نكٍ انًشكهّ فٗ ايّ  

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  

  ازاٖ ؟

،،  GFR ل١ًٍ ث١ذي ػٍٝ أخفبك وج١ش فٝ اي baseline اٌىش٠بر١ٕ١ٓ ٌّب ٠ىْٛ اٌشلُ الافٍٝٚخذ أْ الاسرفبع اٌجغ١و فٝ ل١ّخ 

  وج١ش baseline ٌّب ٠ىْٛ سلُ اي Cr ِمبسٔخ ثٕفظ ٔغجخ الاسرفبع فٝ اي

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  

 

 د ايٚدٖ ثٕؾٛفٗ فٝ زبلا AKI  ٜعبػٗ ػؾبْ ٠جذأ اٌىش٠بر١ٕ١ٓ فٝ الاسرفبع ,,  ٢٤،، ػٍٝ الألً لاصَ ٠ؼذ 

  ث١ىْٛ خلاؿ زقً ٚوفبءح اٌى١ٍز١ٓ لٍذ ٚثغشػٗ renal damage ث١ّٕب اي

  ،، ٕ٘ب ٔغزٕزح أْ اٌىش٠بر١ٕ١ٓ ٘ٛ اٌّؤؽش الاٌٚٝ اٌّجذائٝ ٌٛظ١فخ اٌىٍٝ ،، ١ٌٚظ ٘ٛ الأدق ِٓٚ 

  GFR وفبءح اٌىٍٝ لاْ الأدق ٘ٛ زغبة ِؤؽش
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  ؟ GFR ٔنكٍ كيف َحسب ال 

  !!GFR        ي هشق ٌسغبة ا ٠ٕ٘بن 

1) Equations based estimation of GFR  

 application اٌّؼبدلاد ٚدٜ ازٕب ثٕسغجٙب ثٕفغٕب ثبي

2) Estimation of GFR by Creatinine clearence  

 دٖ ؽغً ِؼًّ

3) Estimation of GFR by Renal scintigraphy (  special imaging technique )  

 اٌّغر اٌزسٜ ٚدٖ ؽغً اؽؼٗ

1) Equations 

  ٚهجؼب لاثذ ٠ىْٛ ف١ُٙ اٌىش٠بر١ٕ١ٓ parameter ٚدٚي ِؼزّذ٠ٓ ػٍٝ وزا GFR ِؼبدلاد ٌسغبة ل١ّخ اي ٠ٕ٘بن 

 Cockroft-Gault Equation  

 

Estimated Creatinine clearence  

= (140 - Age) × weight (kg) × 0.85 if female / 72 × plasma creatinine (mg/dl) 

 

 MDRD Equation  

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

Use serum Cr in mg/dL for this formula. 

 

 CKD -EPI Equation  

ػٍٝ اٌّٛثب٠ً اٚ ع إٌذ ،  application ١ش٘ب ثززسغت ػٓ هش٠ك ايٚدٜ ادق ِؼبدٌٗ زب١ٌب ٚوزبثزٙب فؼجٗ ٚدٜ أٚ غ

  eGFR ٠ٚزذخً اٌذارب ٚ٘ٛ ٠سغجٍه اي

  CKD-EPI 2021 ٍِسٛظٗ اعزخذَ اخش ِؼبدٌٗ

N.B: 

The National Kidney Foundation (NKF) in the USA recommends using the CKD-EPI equation 

to estimate GFR.  

٪ ٌٚىٓ لش٠جٗ ِٓ اٌشلُ اٌّظجٛه ،، ٠٣٣ٚث١ذٜ ٔز١دخ ١ٌغذ دل١مٗ ثٕغجخ  CKD-EPI ٌّؼبدلاد ُِٙ ٚثبٌزسذ٠ذهجؼب اعزخذاَ ا

ٚالاعزخذاَ اٌشعّٝ ٚاٌؾبئغ ١ٌٙب ٌّب ١ٔدٝ ٔىزت اد٠ٚٗ أٚ ٔغزخذَ اد٠ٚٗ فٝ ِش٠ل ػٕذٖ لقٛس فٝ ٚظبئف اٌىٍٝ ،، ٌنجو 

  اٌدشػٗ

Adjustment of the doses of drugs according to eGFR by EPI-CKD 2021  
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2) Creatinine Clearance Crcl 

عبػٗ ٚل١بط ٔغجخ اٌىش٠بر١ٕ١ٓ فٝ اٌذَ ٚػٓ هش٠ك  ٤٢زغبة اعزخلاؿ اٌىش٠بر١ٕ١ٓ ٚدٖ ث١زُ ػٓ هش٠ك رد١ّغ ثٛي  -

  ثبعزخذاَ اعزخلاؿ اٌىش٠بر١ٕ١ٓ eGFR زغجٗ ِؼ١ٕٗ ٠مَٛ دوزٛس اٌّؼًّ ثسغبة

  ٪ ثغجت٠٣٣ ٚاٌطش٠مخ دٜ سخ١قٗ ٔغج١ب ٚ دلزٙب ١ٌغذ -

Excessive secretion of Cr by tubules 

 إٌٝ خبٔت اٌخطأ اٌٛاسد فٝ رد١ّغ اٌجٛي ٔفغٗ ،، 

 فٝ اٌّشك اٌّقبث١ٓ ثبٌمقٛس اٌّضِٓ فٝ ٚظبئف اٌىٍٝ ٌزسذ٠ذ اي eGFR ٌٚىٓ ِب صاٌذ ثزغزخذَ ٌسغبة اي 

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) 

 .Crcl ٌٚىٕٗ غبٌٝ ِمبسٔخ ثبي eGFR اٌّغر اٌزسٜ ػٍٝ اٌى١ٍز١ٓ ثبٌٕظبئش اٌّؾؼٗ ٘ٛ ادق هش٠مخ ٌسغبة اي -

 

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 

 ؟!! eGFR   طب ْم يًكٍ َصُف درجت قصٕر انكهٗ يٍ خلال رقى ال

  الاجابّ :

ٌٛزذٖ ِب ٠مذسػ ٠سذد  Cr هجؼب ٚ٘ٛ دٖ الأعبط ث١ّٕب اي

 دسخخ لقٛس اٌى١ٍز١ٓ
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What are the stages of chronic kidney disease (CKD)? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  : تيهحٕظّ ْااااي 

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

signs of kidney disease. 

 لا ٠ذي ػٍٝ اٜ لقٛس فٝ ٚظبئف اٌى١ٍز١ٓ الا إرا وبْ ٕ٘بن ٠٠٣ؼٕٝ اٌشلُ اوزش ِٓ أٚ ٠غبٜٚ 

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. 

 

  ؟ BUN ايّ ْٕ ال

- 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 

 2.1ثزمغُ ػٍٝ  mg/dl ثبي BUN إٌٝ mg/dl ثبي Urea ػؾبْ وذٖ ٌٛ ػب٠ض رسٛي اي

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  احُا يحخاجيٍ َحسبٓا طانًا احُا عُذَا ال ْٔم ؟ BUN ايّ فائذة يعرفت قيًت ال

 صٜ ِب وً اٌؼبٌُ ث١ؼًّ ،،  BUN أٚ Urea اٌّفشٚك ازٕب ثٕم١ظ زبخٗ ِٓ ار١ٕٓ ٠ب اِب ٠ٛس٠ب -

 ث١ف١ذٔب خذااا فٝ زبلاد اي BUN ٌٚىٓ  زغبة اي

Acute kidney injury AKI 

 ػؾبْ اػشف ٘ٛ عججٗ

Pre-renal cause 

 ا رُ لغّخ ايٚلا لا ،، ز١ث أٔٗ إر

BUN / Creatinine (in mg/dl) 

 If > 20 

 pre-renal  ٠جمٝ

 ثزغزخذَ ٔظبَ اي ١ٌٕب لإٔٔب ِٕبعت ٚدٖ ★  

Conventional /traditional units 

 فٝ اٌم١بط

 

  فقط يع انكرياحيُيٍ بيعًهٕا ايّ ؟ Urea أيال انذٔل انهٗ بخقيس ال

 الاخبثٗ : 

  ٚدٜ اسلبَ ِخزٍفٗ خبٌـ ،، ٚث١سغجٛا umol/L ثبي Cr ٚاي m.mol /L ثبي Urea ّ٘ب ث١م١غٛا اي

Urea /Creatinine ratio 

 If > 100 

--> Pre-renal cause 

 mg/dlهجؼب دٖ ِؼ ِٕبعت ٌٕظبَ اٌم١بط ػٕذٔب ،، ػؾبْ ازٕب ثٕم١ظ ثبي 
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  ١ز١ٓ ،، ِٚب صاٌذ رغزخذَ إٌٝ الاْ٘ٝ ِقطٍسبد لذ٠ّٗ رذي ػٍٝ لقٛس ٚظبئف اٌىٍ

- 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  

  ٚػبدح ٠طٍك ػٍٝ اٌمقٛس اٌسبد فٝ ٚظبئف اٌى١ٍز١ٓ ٚخقٛفب اي

 Pre-renal cause  

 Pre-renal Azotemia  ٚ٘ٛ ِؾٙٛس ثبعُ

 ِمبثً اٌىش٠بر١ٕ١ٓ ،، BUN ٚرٌه لاسرفبع ل١ّخ اي

   Azotemia   لاْ اي

 ثزذي ػٍٝ اسرفبع اي

Nitrogenous wastes products 

 BUN ٚثبٌزسذ٠ذ اي

- It is typical feature of both acute and chronic kidney injury (early CKD)  

 

 Clinical features  

 lab diagnosis   ِب رذي ػٍٝ Azotemia ػبدح اي

 non specific   ك أٚ ٚخٛد أػشاكثذْٚ اػشا BUN & Creatinine ثّؼٕٝ اسرفبع اي

    ...AKI ٚثّب أٔٙب غبٌجب ِب رغزخذَ ٌٛفف اي

  ٔفغٗ   AKI فبلأػشاك اٌٍٝ ث١ؾزىٝ ِٕٙب اٌّش٠ل ١٘ب غبٌجب اػشاك اي

 ٚوّبْ الأػشاك اٌّقبزجٗ ٌىً ٔٛع ،، 

   ٌٚىٓ رأث١شُ٘ اٌغبَ ػٍٝ اي Urea ٚاي creatinine ٚاي BUN ٚسغُ ػٍٛ اي

    Body organs 

 Uremia  ٌغٗ ث١ىْٛ ِؼ ظب٘ش ثؼىظ اي
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 AZOTEMIA :  

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

Nonspecific symptoms)  

- It is 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  

  ،، urea ٚ creatinine عػبدح ِب رطٍك ػٍٝ اٌفؾً اٌىٍٜٛ اٌّضِٓ ِٚؼ ثظ اسرفب

  toxic effects     ٚأػشاك اي لاثذ ٠ىْٛ اسرفبػُٙ ِقبزت ثؼلاِبد 

 Urea )    فٝ اٌذَ خقٛفب رأث١ش اٌج١ٌٕٛب ) ا١ٌٛس٠ب  urine ٌزٛاخذ اي

 10أٚ  15ألً ِٓ  GFR ٚث١ىْٛ ايESRD    ٠ٚطٍك ػ١ٍٗ CKD ٚدٖ دائّب ث١سقً فٝ اٌّشازً اٌّزبخشٖ ِٓ اي

 Uremia :  Severe Symptomatic condition + lab abnormality  

 Clinical features  

- Nausea 

- Vomiting 

- Hiccup 

- Fatigue 

- Anorexia 

- Weight loss 

- Muscle cramps 

- Pruritus 

- Mental status changes 

 

 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 



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

45 
 

 Complications 

================ 

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

death.  

 

II. 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. 

 

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

hyperkalemia, metabolic acidosis, or hypocalcemia.  

 

IV. 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  

 

VI. Kidney failure–associated bone disease (renal osteodystrophy) may lead to an 

increased risk of osteoporosis or bone fracture with trauma. 

 

 

 ال انًٓى ٔانهٗ بيطرح َفسّ دائًا فٗ الانسؤ clinical practice  ،، 

  انشٓير انهٗ كهُا شٕفُاِ ٔكم يٕو يًكٍ َشٕفّ presentation ٔال

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

How would you assess such condition? 

 الاخبثٗ ثجغبهٗ

ل دٖ ػٕذًٖ٘ اٌّش٠  

Acute kidney injury 

Or 

CKD 



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

46 
 

You have to ask the patient important questions?  

ً٘ دٜ اٚي ِشٖ رىزؾف أْ ٚظب٠ف اٌىٍٝ ثزبػزه ػب١ٌٗ ؟ ٚلا وبْ ػٕذن ربس٠خ ِشمٝ ثمقٛس فٝ ٚظبئف اٌىٍٝ ِٓ   (0)

  ؟!! ؽٙٛس ٠فزشٖ أص٠ذ ِٓ 

 

 ؽٙٛس ،، فبوش اخش سلُ وبْ وبَ !!  ٠فزشٖ رؼذد اي  ٌٛ وبْ فٝ ربس٠خ ِشمٝ ثبسرفبع ٚظب٠ف اٌىٍٝ ِٓ  (2)

 ػؾبْ رؾٛف ً٘ اٌشلُ صاد ،، فزم١ُ ً٘ دٖ

Deterioration of pre-existing CDK 

Or 

Acute on top of chronic 

 ٌٛ ِقبزت ثأػشاك زذ٠ثٗ

 

ٚاوزؾف أٔٙب ثزؼٍٝ  ٌٛ دٜ اٚي ِشٖ ٠ىزؾف أْ ٚظب٠ف اٌىٍٝ ػٕذٖ ػب١ٌٗ ً٘ ػٍّٙب اوزش ِٓ ِشٖ خلاي عبػبد أٚ أ٠بَ (3)

  ِغ اٌٛلذ ٚعبػزٙب غبٌجب ِب ١٘ىْٛ

Acute kidney injury = rapid rising creatinine 

 

  اٚرِٛبر١ه ٘زغأٌٗ ػٓ الارٝ AKI ٌٛ اٌٙغزٛسٜ ٚاٌلاة هٍغ ِبؽٝ ِغ (4)

 و١ّخ اٌجٛي لٍذ ٚلا لا ً٘ 

 AKI اٌجٛي ٘زمً، فٝ وً أٔٛاع اي و١ّخ

 acute interstitial nephritis ِب ػذا اي

  ،، ٘بعبي وّبْ ػٓ ٌْٛ اٌجٛي 

 ٚدٖ ُِٙ خذااا لاْ ٌٛ أْ ف١ٗ

Hematuria   

 أٚ

 Dark urine (tea or cola colored)   

 اززّبي وج١ش رىْٛ

Acute severe Nephritic Syndrome (RPGN) 

 ٘بعأي ػٓ اي   risk factors  ثزبػذ اي  

Pre-renal AKI 

 ،، إٌض٠ف ثد١ّغ أٔٛاػٗ ،، ِشك اٌمٍت ،، ِشك اٌىجذ ، صٜ اٌمئ اٌّغزّش ،، الاعٙبي ،، اٌدفبف
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 وّبْ ػٓ اعزخذاَ اٜ اد٠ٚٗ ِؼشٚف أٙب ْاسال 

Toxic for Tubules 

  amphotericin B ٚ اي aminoglycosides صٜ اي

  PPI ٚ وّبْ اٌّنبداد اٌس٠ٛ١ٗ ٚاٌّغىٕبد ٚاي

 ػؾبْ

 Acute interstitial nephritis   

 ث١بخذ٘ب ػِّٛبٚػٓ اٜ اد٠ٚٗ اٌّش٠ل 

  اٌنغو فٝ٘بعبي وّبْ ً٘ اٌّش٠ل ػٕذٖ اسرفبع فٝ دسخخ اٌسشاسٖ ِغ ٔٙدبْ ٚأخفبك 

 اٌٛػٝ ِغزٜٛ فٝ ٚخًٍ 

 sepsis اي لاعزجؼبد

  اي وً ػٓ ٘بعبي اٌٛلذ ٔفظ ٚفٝ

Septic foci  

 اٌخ اٌجٛي ِدشٜ ٚاٌزٙبة اٌشئٜٛ الاٌزٙبة صٜ

 اٜ أٚ اٌؼنلاد ٚآلاَ اٌجٕٝ اٌجٛي ٌْٛ ػٓ ٘بعبي 

Risk for Myoglobinuria 

 لٍت لغطشٖ ػًّ أٚ اؽؼٗ ػًّ ِغ  اٌٛس٠ذ فٝ ٌقجغٗ رؼشك اٌّش٠ل ً٘ ٘بعبي 

اي ػؾبْ خذااا ُِٙ ٚدٖ  

Contrast nephropathy 

 ثبي ٚث١مٗ ػلالٗ ١ٌٙب ِؼ١ٕٗ أِشاك ٚخٛد ػٓ ٘بعبي AKI 

 اي لاعزجؼبد و١ّبٜٚ ػلاج أخز ِغ ١ٌّفبٜٚ ٚسَ ٚخٛد صٜ

Tumor Lysis Syndrome 

 اي ِشك ٌٛخٛد ِشمٝ ربس٠خ ػٓ ٘بعبي 

Multiple myeloma 

 ْاي صٜ إٌّبػ١خ الأِشاك ٚوّب 

SLE and vasculitis 

 اي ػٍٝ رذي أػشاك ٚخٛد ػٓ ٘بعبي obstruction 

 Anuria اي صٜ

 ِشك ثأٜ ِشمٝ ربس٠خ ٚوّبْ ِزنخّٗ ثشٚعزبرب ػٕذٖ ٚوبْ اٌغٓ فٝ وج١ش ِش٠ل فٝ ٍٍِٝ ٠٣٣ ِٓ ألً 

 اٌّغبٌه ِٕٚبظ١ش اٌسب١١ٌٓ ٚم١ك اٌسقٛاد ٚخقٛفب اٌّغبٌه فٝ
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  CKD ٌٛ ِف١ؼ أٜ أػشاك رزوش اهلالب ،، غبٌجب ِب ١٘طٍغ (5)

  ٚخقٛفب ٌٛ وبْ اٌّش٠ل ػٕذٖ ِشك ِضِٓ صٜ اٌغىش ٚاٌنغو أٚ

Past History of GN 

 أٚ

Past History of polycystic kidney disease 

 أٚ

Past History of cardiac disease 

 أٚ

Past History of chronic analgesic abuse 

 

  ACUTE ٘زسزبج رؼًّ الارٝ ٌٍزفش٠ك ث١ٕٙب ٚث١ٓ اي CHRONICITY ٌٛ ػب٠ض رزأوذ ِٓ اي (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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 نٕ طهع Acute ٔأ chronic ٗلازو حسأل عٍ الاح ،،  

o Uremic features  

- Nausea ْغث١ب  

- Vomiting لٝء 

- anorexia ٗفمذاْ اٌؾ١ٙ  

- Hiccup( ِّٗٙ( ٗاٌضغط) 

- bleeding ( hematemesis , melena , any bleeding  

- Epigastric pain. 

- cramps  

- decreased urine output  

- disturbed conscious level 

 ٍلازو حسأل كًاٌ ع  

o Symptoms of Volume overload  

- LL edema  

- Dyspnea  

- Orthopnea  

- Hypertension 

 ِفٗ انًريض انهٗ عُذ CKD ٗأعٗ حُسٗ حسأل عٍ الاح  

 

- Recurrent or persistent itching ( hyperphosphatemia) 

- Pain /tingling /numbness in UL or LL to exclude Uremia induced peripheral neuropathy 
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ِانًريض انهٗ داخم أ يحجٕز ححج بُذ انخشخيص د  

 

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  

 In 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 

************************************* 

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 

c) 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  

- Sp gravity : 1008  

- RBC's & leucocyes : nil  

- Eosinophils : +  

- Protein in urine : 700 mg  

 CBC : normal  

 ABG  

PH: 7.38  

HCO3: 14  

PaCO2: 23  

 Normal electrolytes  

 Autoimmune profile  

      ANA, AntidsDNA, and ANCA: all negative   

 

What might be the cause of renal INSUFFICIENCY? 

Definitively drug induced Acute interstitial nephritis  

( likely Rifampicin) 

3 clues  

1) Eosinophils  

2) tubular proteinuria  

3) low specific gravity 

 ( dilute urine that indicates tubular dysfunction ) 


