
Dr. Reem Lecture note + illustrated (no slide) 
Regarding lecture the doctor mentioned illustrated as reference book as well as the important (example) for •
calculation.

……………………………………………………………………………………………………………… 
What is the definition of polyuria? it is increases in amount (volume). It is not Increased in the number of time in 
urination (frequency).

2L/m2/day. (Stander) based on BSA not age.•

First part: Diabetes Mellitus (DM1)
Case: 2 y/o child have frequent urination and drinking water•

What further Questions in history you want to obtain? Please focus on age◦
HPI: onset (2 week), water drinking habits, increases appetite, urinary symptoms, breathing smells, ‣
how many times you change the diaper (full or not, change the bed)....   

what is your DDx? ◦
DM1, DM2، Central and nephrogenic Diabetes Insipidus (DI). Psychogenicpolydipsia‣
Chronic renal failure and Acuterenal failure (early phase presentationis oliguria, later phase is ‣
polyuria), called polyuric phase of acute renal failure 
UTI, RTA and Fanconi Syndrome ‣
Medications (Diuretics)‣
Electrolytes abnormalities (hypercalcemia and hypokalemia) ‣

 Type of Diabetes: •
DM1, DM2◦
Maturity onset diabetes of young(MODY)◦
Gestational diabetes, mitochondrial diabetes◦
diabetes secondary to medication (steroids)◦
Diabetes secondary to  endocrine disorders (Cushing’s, acromegaly)◦

Pathophysiology of DM1 (in basic to explain it to parent):  •
◦واحد أكل بیروح الأكل من الفم للمعدة بینھضم ویتكسر لجزیئات بسیطة في المعدة ثم یروح للأمعاء الدقیقة عشان یمتص، طیب ایش ھي ھذي الجزیئات 
البسیطة ؟ الجزیئات الصغیرة من البروتین ، السكریات و الدھون تمتص ھذه الجزیئات وتروح للدم عشان یغذون الخلایا، طیب ایش ھو غذاء الخلایا 
الوحید؟ السكر وحتى لو حرمت نفسك من السكر الجسم بیكسر البروتین و الدھون ویحولھا لسكر لأنھ غذائھا الوحید عشان كذا علاج مرض السكر مو 
بایقاف تناول السكر!، طیب بیطلع السكر عشان یغذي الخلیة في كل خلیة فیھ بوابات تدخل السكر للداخل ھذي البوابات ما تفتح إلا بوجود الانسولین نسمیھ 
مفتاح الخلایا یجي الانسولین من البنكریاس لكن في حال قل الانسولین او ما صار البنكریاس یطلعھ بكمیة كافیة (مرض السكر) ھنا نواجھ ارتفاع في 
السكر بسبب تراكم السكر في الدم وعدم القدرة للدخول للخلایا لان البوابات مقفلة و المفاتیح غیر موجودة او قلیلة، في ھذه الحالة الخلیة مو جالسة تتغذى 
بتصیر عندھا مجاعة، فیقوم الجسم یكسر البروتین و الدھون (ینحف الطفل) عشان یجیب جلكوز و كیتون ویدخل الجسم في اعراض الكیتونیة 
(الحمضیة)بسیب ارتفاع الكیتون في الجسم وكمان بسبب ارتفاع السكر اللي مو قادر یدخل لاخلایا وھي جوعانة و الشخص ھذا باقي یاكل لان الخلایا 
جوعانة (بولیفیجیا) فیزید السكر كمان طیب فین یروح؟ یطلع مع البول (بولییوریا) لان الكلى سلیمة فتحاول تطلع السكر من الدم لانھا ما تقدر تمتصھ 
عندھا حد (ثریشولد) كم ھذا الحد؟ ١٨٠-١٧٥ طبعا بعد كثرة التبول اللي حاصلة الجسم بیفقد سوائل ویبدأ یجیھ جفاف عشان كذا تلاقي عندھم (بولیدیبسیا) 
یشربون مویھ كثیر تعویض للي یطلع  وتستمر ھذه الدائرة (یعطش یجوع ویتبول كثیر) لما یدخل في مرحلة الكیتونیة تستغرق قرابة الاسبوعین بالأخیر 

یجي الطفل للطوارئ بسكر مرتفع وحموضة في الدم.       
Renal threshold for glucoses? 175-180 mg/dl. For all ages.◦
The typical story of DM1 2 week of symptoms( polyuria, polydipsia and polyphagia) present with DKA. If ◦
someone came with same symptoms but duration is month or year this is not any more DM1, think for 
other ddx such as DI (without polyphagia)or DM2.

Etiology for DM1: •
Autoimmune (not infection, not high sugar intake and not emotional stress):◦

Genetic predisposition in HLA and trigger (unfortunately trigger are hypothetic not proven).‣
T cell start to attach the pancreatic beta cell (months and years before) then it dies once it is die there ‣
is no more insulin then develop diabetes type 1 (insulin dependent). When symptoms appear then 
90-95% of the beta cell are destroyed.  
please don’t ask the parents about recent infection, they will feel that is the cause and they will blame ‣
themself. Ok infection can trigger but not cause. كمان السؤال عن التریقر غیر منطقي لأن المناعة انضربت من شھور او 
 سنین ما راح یصیر الھجوم قبل اسبوع من المرض لازم نفرق تماما بین وقت ظھور الاعراض الى الدخول في الحمضیة اللي تستغرق اسبوعین
.تقریبا وبین بدایة الھجوم المناعي و ظھور الاعراض اللي تستغرق شھور وسنین



Stages: for all the stage you can detect antibodies (AB) in blood عشان كذا الحین ھم یشتغلون انھم یعالجون الشخص قبل یوصل •
  .المرحلة الثالثة انھم یسوون سكریینینق یلقطون منھا وجود الانتیبودیز بس لسى تحت الدراسات

Stage 1: normal blood sugar but you can detect the AB in blood. ◦
Stage 2: Abnormal blood sugar and AB without symptoms. ◦
Stage 3: symptoms start clinical diagnosis and AB  ◦
Post dx: chronic long term phase.◦

Symptoms: •
Classical: polyuria, polydipsia, polyphagia  and weight loss ◦

Diagnosis:•
Hx and PE, ◦
Lab test To confirm diabetes: ◦

OGTT (=>200 mg/dl)‣
Random (=>200) + symptoms.‣
Hb A1c (=>6.5)‣
Fasting plasma glucose (=>126 mg/dl)‣

Management:•
Education and counseling: check blood glucose at least 3 times daily before meal, Exercise and food. ◦
Blood glucose measurements. How? ◦

Glucometer (most accurate) ‣
Continuous glucose monitoring device دقتھ اقل لانھ یقیس الجلكوز في الانترستیشیوم یتاخر تقریبا خمس دقایق لكنھا مره تساعد ‣
    كل خمس دقایق تعطي قراءة وتنبیھ لو ارتفع او انخفض

Replace the insulin. How? ◦
Subcutaneous injection, Insulin pen, Insulin pump (ultra short only) and Inhaled insulin.‣
Where to inject? Any area with subcutaneous fat.  ‣
Type: Rapid, Short, Intermediateالعكر, Mix (short and intermediate) and ‣
Long (3 types):

Detemir insulin (Levimer)  for 18h.◦
Lantus insulin (Glargin) for 24h.◦
New one tresiba insulin (Degludec) for 72h.  ◦

Complication: •
hypoglycemia: know the s/s.◦

Diabetic: less than 70 mg/dl or <4 mmol/l  ‣
Non diabetic: less than 55 or 2,2 mmol/l ‣
How to treat: simply give glucose لما یكون صاحي معك اعطیھ ملعقة عسل او ثلاث حبات تمر او ‣
 كوب عصیر لا تعطون تشوكلت ولا حلیب ولا مشروبات غازیة ، لكن لما یفقد الوعي اعطیھ قلوكاجون او لو عندي اي في اكسس اعطیھ محلول
سكري على طول
Complication: affected brain function, seizures, hypoglycemia unawareness. ‣

DKA: ◦
Risk factor: new onset DM, acute illness, skip insulin or meal and pump malfunction.‣
Clinical manifestation: classical DM symptoms + abdominal pain , lethargic, acetone breath, ‣
confusion, drowsiness, LOC, and N/V. If present late the presentation will be worse even may die! 
Diagnosis: ‣

Hyperglycemia >200 or >11  •
Ketonemia and ketonuria •
Low blood pH < 7.3 (every change in pH by 0.1 will change •
the severity ) or HCO3 < 15  ( change by 5 in severity) 

Management: ABC Then know the severity of DKA to measure ‣
fluid

Fluid replacement: deficit + maintenance•
Fluid deficit = 10 x weight x degree of dehydration%◦

Degree of dehydration (severity of DKA): لما ‣
 یصیر فیھ اختلاف بین الحمضیة والبایكارب ناخذ الاسوأ نحدد منھا
  السیفرتي

Mild = 5% (24h) , pH = 7.2, HCO3 <15 •
Moderate = 7% (48h), pH = 7.1, HCO3<10 •
Sever = 10% (48h-72h) , pH<7.1 ,HCO3<5  •

Maintenance = (100,50,20 per day or 4,2,1 per hour) ◦
Starting fluid: (first hour)•

Mild and Moderate: no bolus ◦
Sever: bolus if in shock  ◦



Example for fluid replacement: 10 year old girl with 2 week history of polyuria, polydipsia and •
vomiting for 1 day. Glucose ( 30mmol/l), urine ketones +4, gas (pH =7.1, HCO3 = 4 , Co2 = 12) 
and weight = 30 kg. calculate the require fluid in 24h.

Sever dehydration. ◦
Fluid deficit = 10 x weight x degree of dehydration% = 10x30x10 =3000 48h = 1500 24h.◦

In this example the patient have sever DKA (HCO3=4) so the result of deficit will be ‣
in 48h so we divided by 2 for 24h. If the case is mild you 
don’t have to divide the result it is in 24h. 

Maintenance fluid  = (100,50,20 per day or 4,2,1 per hour) = ◦
(4x10)+(2x10)+(1x10) = 40+20+10= 70ml/kg/h. = 1680 ml/kg/
day  
Fluid replacement = 1500+ 1680 = 3180 ml/kg/day. ◦
Required fluid in the first 24 h = 132.5 ml/kg/h.◦

Type of fluid: depends on glucose and electrolytes (Na and K). Aim to correct the acidosis •
No insulins in first hour. ( شوفو الصورة بالصفحة السابقة)•
Monitor ketone , glucose , RFT , electrolytes and gas every 2 h. •

Risk of developing cerebral edema◦
Risk factor: >>> pic.‣
S/S + criteria >>>pic‣
Diagnosis: by criteria you have to memorize them>>> pic‣

If dx clinically you don’t have to confirm it radiologically start •
Tx! Immediately. 

Treatment >>>pic ‣
Chronic complication rare in pediatric start screening 5 years after dx ◦

Neuropathy, Retinopathy , Nephropathy and Macrovascular.  ‣

.

start
then

Insulin may be injected into the subcutaneous tissue of the anterior 
and lateral aspects of the thigh, the buttocks, and the abdomen. 
Rotation of the injection sites is essential to prevent lipohypertrophy 
or, more rarely, lipoatrophy.



Second part: Diabetes Insipidus (DI)
Type of DI: •

Central: we will talk mainly about it. ◦
Nephrogenic◦
Psychogenic ◦

Central DI•
Pathophysiology: ADH manufacture in hypothalamus and stored in posterior pituitary, ADH controlled ◦
how much water reabsorbed from renal tubules, so if you don’t have ADH you will loss water كانھا حنفیة 
 polyuria then develop polydipsia because of this loss، then the Na concentration = (uncontrolled) مفتوحة
will become high due to this loss (hypernatremia) 
Symptoms: polyuria,  polydipsia,  dehydration, weight loss, hyperthermia, irritability and FTT (if child).◦
Etiology:◦

Congenital pituitary malformation <1 year mostly  ‣
Brain Tumor >1 year ‣
Iatrogenic‣
Meningitis ‣
Idiopathic ‣

Diagnosis: ◦
Water deprivation test: stop drinking water then every hour check Na, osmolarity and urine specific ‣
gravity. (Patient fail to concentrate the urine even with fasting = ADH deficiency) then give ADH to 
differentiate between central and nephrogenic 

If central > responds ( no continues urination) •
If nephrogenic> no response  •

Na in blood and urine hypernatremia ‣
Osmolarity in blood and urine (high in blood low in urine)  ‣
urine specific gravity ‣

Management: ◦
desmopressin (ADH) replaces the missing hormone.  ‣
Free water access to prevent dehydration. ‣

How to replace fluid in DI:◦
Fluid deficit + maintenance + ongoing (urine output)‣

Deficit= 0.6 x weight x [(actual Na-target Na)/ target Na] •
For 24 hours‣
Target Na كم انا ابغى الصودیوم یوصل ‣

Third part: Syndrome of Inappropriate Antidiuretic Hormones (SIADH)
Pathophysiology: no water loss (opposites of DI) all of the fluids will reabsorbed again فیضان داخلي بالجسم as the •
excess water in body there will be low Na (diluted hyponatremia)  
Symptoms: anorexia, coma, muscle cramps, nausea, weakness, confusion, seizure •
Etiology: >>> pic •
Fluid maintenance: Fluid deficit + maintenance + ongoing (urine output)•

For fluid excess ◦
Deficit= 0.6 x weight x [(actual Na-target Na)/ target Na] ‣
Same as DI بس النتیجة بتطلع بالناقص وھي الكمیة اللي المفروض المریض یطلعھا عشان ‣
 .یرجع لتوازن السوائل الطبیعي

Diagnosis: •
Na in blood and urine: low in blood ◦
Osmolarity in blood and urine: low to normal in blood, high in urine ◦
High urine specific gravity ◦

Management: fluid restriction سھل بالكلام واصعب شيء بالتطبیق المریض بالعنایة وكلھم یبغون •
بعطونھ سوائل ونقولھم لا تعطونھ لما تطلع الزایدة
Case:>>>pic •





Bad


