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Fluid Therapy



Fluid therapy

The goal of fluid therapy is to preserve the 
normal volume and electrolyte composition 
of body fluids. Fluid therapy is usually 
divided into two components:

●Maintenance therapy

●Repletion therapy



Maintenance therapy

 Maintenance therapy replaces the ongoing daily losses of 
water and electrolytes occurring via physiologic processes 
(urine, sweat, respiration, and stool), which normally 
preserve homeostasis

 Maintenance requirements vary depending on the patient's 
underlying clinical status and setting especially in 
postoperative or hospitalized children due to changes in 
their physiologic responses (eg, excess antidiuretic hormone 
[ADH] secretion).





Water requirements

Directly derived in relationship to caloric 
energy expenditures

Daily water needs replace insensible water 
losses from the respiratory tract and skin, 
and sensible water losses in urine and stool 
output



Daily insensible losses

 In patients greater than 10 kg, the insensible needs are also often 

calculated based upon body surface area at a rate of about 300 to 

400 mL/m2/day.

 Skin losses, due to evaporation from convection and conduction, 

account for two-thirds of the insensible losses (25 mL per 100 

kcal). Infants and small children have a proportionally greater 

body surface area per unit of body weight than larger children 

and adults resulting in a relatively higher insensible skin loss of 

water.

 Respiratory losses, due to the warming and humidification of 

inspired air, account for one-third of insensible losses (10 mL 

per 100 kcal).



Daily sensible water losses

Account for approximately 60 mL per 100 kcal 
of energy expenditure. Since water loss from 
stool is negligible in healthy children, sensible 
water loss is primarily due to the daily urinary 
water losses required to excrete the solute load 
generated from typical dietary intake and 
cellular metabolism





Methods for calculation

 Method 1 – Maintenance fluid needed on an hourly basis:

 •Weight less than 10 kg − 4 mL/kg per hour

 •Weight >10 kg to 20 kg − 40 mL/hour for first 10 kg of body 
weight plus 2 mL/kg per hour for any increment of weight 
over 10 kg

 •Weight >20 kg− 60 mL/hour for first 20 kg of body weight 
plus 1 mL/kg per hour for any increment of weight over 20 
kg, to a maximum of 100 mL/hour (up to a maximum of 2400 
mL daily)



Methods for calculation

 Method 2 – Maintenance fluid volume for a 24-hour 
period :

 •Weight less than 10 kg − 100 mL/kg

 •Weight >10 kg to 20 kg − 1000 mL for first 10 kg of 
body weight plus 50 mL/kg for any increment of weight 
over 10 kg

 •Weight >20 kg- 1500 ml for first 20 kg plus 20 mL/kg 
for any increment of weight over 10 kg 



The total daily volume of water prescribed 

by the hourly format is a bit lower than the 

daily format, but the difference is almost 

always of no clinical significance



Example:

The maintenance water needs for a 12 

kg child using both methods



Example:

Utilizing the hourly method, the maintenance 
needs would be 44 mL per hour or 1056 mL for 
24 hours (40 mL/hour for the first 10 kg of body 
weight, plus 4 mL/hour for the next 2 kg [2 
mL/kg per hour for each kg of body weight 
between 10 and 20 kg]).

44×24=1056



Example:

Utilizing the 24-hour method, the 

maintenance needs would be slightly higher 

at 1100 mL for 24 hours (1000 mL for the 

first 10 kg, plus 100 mL for the next 2 kg [50 

mL/kg per day for each kg of body weight 

between 10 and 20 kg]).



Maintenance electrolyte requirements

 In children, the daily sodium, chloride, and potassium requirements 

can be related to daily water needs as follows:

 ●Sodium and chloride − 2 to 3 mEq/100 mL of water per day

 ●Potassium − 1 to 2 mEq/100 mL of water per day

 sodium and potassium intake may need to be reduced in patients 

with oliguric renal failure to prevent volume expansion and 

hyperkalemia; conversely, their intake may need to be increased in 

patients with diarrhea or burns to prevent volume depletion and 

hypokalemia.



Dextrose

 Dextrose is added to maintenance fluids when the clinician decides 

to provide an additional source of glucose to the patient. Under 

normal circumstances, 5 to 10 percent dextrose solution 

administered at a maintenance rate is safe, as this amount of 

dextrose is taken up rapidly by cells and does not remain in the 

intravascular space. As a result, dextrose is not a relevant factor 

when considering tonicity of intravenous (IV) fluid compared to 

sodium

 Dextrose should not be used in patients with uncontrolled diabetes, 

which may increase glucose levels, or hypokalemia



Changes in maintenance needs:

Changes in water loss : Prematurity, Burns, Fever, 

Mechanical ventilation , Gastrointestinal illness, 

Oliguria, Sweating 

 Impaired ADH action





(SIADH)

(CDI)

(NDI)



Isotonic versus hypotonic solution

 Systematic reviews of clinical trials showed that 

hospitalized children who received hypotonic fluids had 

an increased risk of hyponatremia compared with those 

who received isotonic fluids . 

 This was illustrated in one meta-analysis in which of the 

risk of hyponatremia was greater in children who received 

hypotonic solutions compared to those who received 

isotonic solution (34 versus 17 percent, relative risk [RR] 

2.08, 95% CI 1.67-2.63)









Example:

The maintenance water needs for a 12 kg:

Utilizing the hourly method, the maintenance 

needs would be 44 mL per hour or 1056 mL for 24 

hours

Utilizing the 24-hour method, the maintenance 

needs would be slightly higher at 1100 mL for 24 

hours



How do you prescribe?

 Serum DW5% Half saline 1100 ml % +11 ml Kcl 15%

 Serum DW5% 1100 ml +22 ml Nacl 20% +11 ml Kcl 15%

 Serum DW5% 1100 ml +88 ml Nacl 5% +11 ml Kcl 15

 1ml Nacl 20%=3.4mEq Na

 1ml Nacl 5%=0.85mEq Na

 1ml Kcl 20%=2mEq K



Calculation of  water

The required water= {IWL (20-45 

cc/kg/day) or 400cc/m2 or 1/3 or 25-40% of 

M + Uvol}+ Replacement water (ongoing 

loss) +Deficit (%DH×BW×10)











Plasma Na< 130 mmol/lM. Plasma osmolality
High: Factitious

Manitol, BS

IVP, Eth. Glycole

Normal:

pseudohyponatremia

What is hydration state?

Decreased

UNa, FENa, U. color, U. SG

<20

<1-2%

Extra-renal

losses

>20

>1-2%

Renal Losses

Cerebral salt wasting

Normal

SIADH

Gc def.

Hypothyroidism

Reset osmostate

UNa ≥20 mEq/L

Increased

UNa, FENa, U. color, U. SG

<20

<1-2%

NS, cirhosis, CHF

>20

>1-2%

ARF, CRF

Low
(Rule out W. Intox. USG)







Hyponatremia

 Na < 135

 Important symptoms do not appear until < 120

 Sx result from CNS water intoxication

Types 

 Dilutional

 Depletion

 Factitious



Signs and symptoms of Hyponatremia

 Increase in intracranial pressure can cause brainstem herniation and apnea

 Anorexia, nausea, emesis, malaise, lethargy, confusion, agitation, headache, 

seizures, coma, and decreased reflexes. Patients may have hypothermia and 

Cheyne-Stokes respirations. Hyponatremia can cause muscle cramps and 

weakness; rhabdomyolysis can occur with water intoxication.

 Brain swelling can be significantly obviated if the hyponatremia develops 

gradually.



Effects of Hyponatremia on the brain and Adaptive   

responses





Cerebral Salt Wasting Syndrome (CSWS)

 Clinical Presentation: Acute CNS lesion specially SAH presenting with hyponatremia 

and high urinary sodium

 Key difference CSWS salt loss in face of hypovolemic 

 Serum UA is normal in CSWS and low in SIADH

 Natriuretic Peptides (ANP, BNP)

Ntriuretic peptides are the cause of persistent hyponatremia in CSW

 Oubain like materials



Chronic symptomatic Hyponatremia

Hyponatremia present for more than 

48 hrs

If symptoms mild correct at rate of 0.5 

mEq/L/hr

Correction should be slow

Treat underlying disease if possible



Osmotic Demylinating syndrome

 Often occurs 1-7 day after  correction of hyponatremia

 Demyelination includes extrapontine area

 Clin.: pseudobulbar palsy, quadriparesis, movement 

disorders, locked in synd. Cerebellar ataxia

 At risk: malnutrition, alcoholism, elderly women on 

thiazide

 Mechanism: Disruption of BBB due to failure to rapidly 

adapt to change in osmolality

 Mortality: relatively low with supportive care. Majority 

however remain with significant morbidity

 Effect of reversal of osmolality?



Hypernatremic dehydration

 ↑ sodium conc. > 150

Symptoms

 Important Sx do not appear until Na > 160

 Mainly due to CNS dehydration

 Less symptomatic initially

 Profoundly dehydrated

 Irritable, restless, weak, and lethargic

 High pitched cry and hyperpnea

 Very thirsty, fever

 Subarachnoid, subdural, and parenchymal hemorrhages

 Seizure & Coma

 CPM and extra pontine myelinolysis

 Thrombotic complications : stroke, dural sinus thrombosis, peripheral 
thrombosis, and renal vein thrombosis



Muscle or Brain in ECF: Hypernatremia, osmoprotective molecules

ECF
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Effects of Hypernatremia on the brain and Adaptive   

responses



Plasma Na ≈   (Nae + Ke) 

———————

TBW 



PNa >150 mmol/lit

What is hydration state

Normal or  Decreased 

Gain of Na in 

Excess of water
Loss of water or

in Excess of Na

Uosm, color
Low, light yellow High, Dark yellow

Renal Loss Extrarenal Loss

Inadequate Intake



Cause Treatment

Na Excess
DW5% max+0.2N/s 

Diuretic or   Dialysis

NDI  

↑IWL or ↓Intake
WD Approach

Central DI Desmopressin

Water & Na Deficit Nelson Approach

WD



Nelson approach:

Most patients with hypernatremic dehydration 
do well with a fluid sodium concentration of 
approximately half-normal saline, but with a 
fluid rate that is only 20-30% greater than 
maintenance fluid.

Patients with pure water loss may require a more hypotonic 
fluid (DW5% or 0.2 normal saline).

Risk of hyperglycemia & hypercalcemia



Nelson approach:



WD Formula:

Water deficit = Body weight x 0.6 (1-
145/[current sodium))

This calculation is equivalent to 3-4 
mL of water per kg for each 1 mEq 
that the current sodium level 
exceeds 145 mEq.



Calculations in hypernatremia:

Water  = Maintenance     +      Deficit       +Ongoing loss

={IWL  +   UO}   +{WD+N/S D}  +Ongoing loss

Na = Maintenance Na (30meq/L)+

{0+150meq/Lit  Isonatremic deficit fluid} +Ongoing loss



M:   0-10 kg    100 ml/kg

10-20 kg    50 ml/kg

>20 kg      20 ml/kg

M= IWL +UO

IWL = 400cc/m2 or 1/3 of M

Deficit =%DH×BW×10

Deficit= WD + Isonatremic deficit 

(150meq/L Na)



CORRECTION :

 Is hypernatremia associated with severe hypovolemia? Isotonic saline

 Does the patient have severe symptoms or is asymptomatic? patients 

can develop severe neurologic manifestations, including seizures, 

impaired mental status or coma, and death . These patients are 

typically treated initially with 4-6 ml/kg hypertonic saline 3%.  

 Is the hypernatremia acute or chronic? hypernatremia developing 

over two or more days should be considered "chronic."  

 What is the optimal rate of correction? Avoid overly rapid correction 

that can lead to a severe neurologic disorder



Urine electrolyte free water 

clearance


UNa + UK
Urine electrolyte free water clearance = UV x (1 - -------------
---) 
(ongoing free water  loss) SNa

As an example, the excretion of 100 mL/h of urine with a 
sodium plus potassium concentration one-half that of the 
serum sodium concentration (eg, 84 meq/L in the patient 
whose serum sodium is 168 meq/L) is roughly equivalent to 
losing 50 mL/h of electrolyte free water, regardless of the urine 
osmolality. 



 UNa + UK
Urine electrolyte free water clearance = UV x (1 - -------------
---) 
(ongoing free water loss)                                                  S Na

84
Urine electrolyte free water clearance = 100 x (1 - ------------
----) 

168

=50 ml/h



Treatment of Hypernatremia

rate of correction should be maximum 0.5 

meq/l/h→ correction time=2*( s Na-140)

In chronic  hypernatremia rate of correction 

should be about 10 mEq/L/day

Use oral routs as much as possible

IV: 0.45% saline, 0.25% saline, D5W, pure 

water



Correction of hypernatremia 

 STEP ONE: ESTIMATE THE WATER DEFICIT 

 STEP TWO: CHOOSE A RATE OF CORRECTION 

 STEP THREE: DESIGN A FLUID REPLETION 
REGIMEN 

WD+isosmotic fluid deficit+ ongoing 
water losses 

Concurrent electrolyte replacement 



Case study 1:

A 10 kg child (TBW 0.6 times body 
weight) is estimated to have a 10 
percent hypovolemic loss (about 1 
liter of fluid) and a serum/plasma 
sodium concentration of 156 mEq/L 
from 24h ago due to GE. 



Case study 1(Nelson Approach):

 In this case, administration of 20 ml/kg (200 ml) 
N/S ,then one-quarter or one-half isotonic saline 
at 62.5 mL/hour(1.25-1.5*1000/24 h) would 
provide adequate replacement of 
maintenance needs and remaining isotonic 
deficit, and would provide free water at a rate 
lower than the maximum threshold rate of 0.5 
mEq/L per hour. 



Case study 1  (WD Approach):

 The patient received a 20 mL/kg bolus of normal saline 

(200 mL) 

 Total fluid deficit: 10 percent of 10 kg = 1000 mL 

Free water deficit: 6 L [(156/140 mEq/L) - 1] =0.686 L= 686 

mL 

 Isotonic loss: Total fluid deficit - water deficit = 314 mL 

314-200=114ml ( Remained isotonic loss)=17 meq Na



Case study 1:

 The water deficit should be replaced over at 32-36(156-140*2) hours so 

that the sodium is lowered at a rate below 0.5 mEq/L per hour. 

 Over the first 24 hours, the fluid regimen, which does not include ongoing 

losses, would entail: 

 Free water deficit (two-thirds of total water deficit) = 686*2/3 ~460 mL 

Remaining isotonic deficit = 114 mL of water and 17 mEq of sodium 

Maintenance needs = 1000 mL of water and 30 mEq of sodium 

 Totally:1000+114+460 mL of water and 30+17 mEq of sodium 

=1574 mL of water and 47 mEq of sodium 



Case Study 2

 A six year old (20 kg) boy has admitted due to 
polydipsia and polyuria following a bipolar disorder 
and lithium treatment since one month ago . He has 
about 10% DH.

 Over the last two hours, his urine output was about 
130-150 ml/hour (~7ml/kg/hr).

What is your differential diagnosis?

What test would you order?



Case Study #2

Laboratory studies
Serum studies

Sodium 155 mEq/L BUN 34 mg/dL

Chloride 104 mEq/L Creatinine 0.6 mg/dL

Potassium 4.2 mEq/L Glucose 86 mg/dL

Bicarbonate 24 mEq/L Serum osmolality: 320 mosmol/kg

Other

Urine specific gravity 1.005, no glucose.     U Na=  50  mEq/L 

Urine osmolality: 175 mosmol/kg                U K = 20mEq/L

What are the main abnormalities? 



Case Study #2

Nephrogenic Diabetes Insipidus

Diagnosis
Nephrogenic Diabetes insipidus

1) Polyuria
2) Inappropriately dilute urine

(urine osmolality < serum osmolality) 
How do you treat this child?



Case Study 2

IV THERAPY:

 Time of treatment=2* (155-140) =30 h

 Fluid=M (IWL+UO) + D (WD +Iso D)

= (400*0.8 *24/30 +140*30) +10*10*20

= (320* 24/30 +4200) +2000 =6456 ml

 WD = 0.6*BW (1- 145/155) =0.6*20*0.065=0.78  Liter =780 
ml

or =3-4 ml/kg (155-145)=3 -4*20*10 =600 -800 ml

 Na = M +D = M + (WD +Iso D) =  (I WL+UO) +0 + Iso D

= 0 +50*4.2 +0 + (2000 -780) 0.15

=210 +183 = 393 mEq Na

~ 215 ml/h   ~60mEq Na/L



 UNa + UK
Urine electrolyte free water clearance = UV x (1 - ----------------) 
(ongoing free water  loss) S Na 

 50 + 20
Urine electrolyte free water clearance = 140 x (1 - ------------
----) 

155 

=77   ml/h



Case Study 2

IV THERAPY:

 Time of treatment=2* (155-140) =30 h

 Fluid=M + D (WD +Iso D) + ongoing water loss

= 1500 * 24/30 +10*10*20 +77*30

= 1200+2000+2310=5510 ml

 WD = 0.6*BW (1- 145/155) =0.6*20*0.065=0.78  Liter =780 
ml

or =3-4 ml/kg (155-145)=3 -4*20*10 =600 -800 ml

 Na = M +D = M + (WD +Iso D) =  M+0 + Iso D

= 1 2*3+0 + (2000 -780) 0.15

=36+183 = 219 mEq Na

~ 184 ml/h   ~40mEq Na/L











Fredrick V. Osorio and Stuart L. Linus

Approach to Hypokalemia (1)



Fredrick V. Osorio and Stuart L. Linus

Approach to Hypokalemia (2)



Fredrick V. Osorio and Stuart L. Linus

Treatment of Hypokalemia





Fredrick V. Osorio and Stuart L. Linus

Approach To Hyperkalemia (1)



Fredrick V. Osorio and Stuart L. Linus

Approach To Hyperkalemia (2)



Fredrick V. Osorio and Stuart L. Linus

Approach To Hyperkalemia (3)



Fredrick V. Osorio and Stuart L. Linus

Approach To Hyperkalemia (4)



Fredrick V. Osorio and Stuart L. Linus

Treatment of Hyperkalemia 



Hypocalcemia

Low Ionized Ca

PTH

low High 

Hypoparathyroidism

Hypomagnesemia

Low phosphorus High phosphorus

Vita min D

Pancreatitis

Antiepileptics

Bisphosphanate

Blood transfusion

ARF

Rhabdomyolysis

Pseudohypoparathyroidism

Massive tumor

lysis syndrome















Treatment Of Hypocalcemia

 Asymptomatic and mild (ionized calcium concentrations above 3.2 mg/dL)

increasing dietary calcium intake, treat   

hyperphosphatemia

 Symptomatic (ionized calcium concentration is less than 2.8 mg/dL)

Intravenous calcium, Infusion

Vitamin D, Calcitriol

Treat hyperphosphatemia

Treat Hypomagnesemia



Calcium salt Content of elemental Ca comments 

Calcium carbonate 10.2 ( 400 mg)/ 1000 mg Preferred because least No 

of tablets needed 

Ca lactate 1.5 mmol (60 mg) / 300mg  

Ca gluceptate 2.2 mmol (80 mg)/ 1000 mg  

Ca gluconate 2.3 mmol ( 90 mg)/ 1000mg Liq form of lactate and 

carbonate salts are sued for 

pts with achlohydria or 

H2anatgonist therapy 

because tablet dissolution 

will be incomplete without 

gastric acid 

 







Hypercalcemia

Correct Dehydration

Confirm with ionized Ca

+

Presence of renal failure
-

PTH

High or normalLow

Malignancies

Hyperthyroidism

Adrenal Insufficiency

Acromegaly

Urine 24 Ca

Low

Familial hypocalciuria

hypercalcemia

High or Nl

Hyperparathyroidism

Review Medication





Hyperphosphatemia

UPO4 >1500 mg/day UPO4 <1500 mg/day

Clcr<25 ml/min

ARF, CRF

Clcr > 25 ml/min

Ca<8.5

Normocalcemia

PTH:

Pseudohypopara.

AbNl PTH

PTH: Hyperpara.

Hyperthyroidism, acromegaly

Volume contraction, Mg deficiency, Hyperthermia, Tumor calcinosis



Hyperphosphatemia

UPO4 >1500 mg/day UPO4 <1500 mg/day

Increased phosphate load

Cell Destruction: 

Rhabdomyolysis

Hemolysis

Hyperparexia

Neoplastic

Tumor lysis syndrome

Parentral, Entral eg; Vit D toxicity

Check HCO3

<22

High anion gap acidosis

Respiratory acidosis

>22

Cortical Hyperostosis

Familial Hyperphosphatemia







Treatment of Hyperphosphatemia

 Acute Hyperphosphatemia

Ph restriction, phosphate binders, Dialysis, 

Intravenous fluid

 Chronic Hyperphosphatemia

Ph restriction, phosphate binders (not aluminium), Dialysis



Hypophosphatemia

UPO4 >100 mg/day

FEPO4>10%

UPO4 <100 mg/day

FEPO4 <10%

Hyperparathyroidism

Hypokalemia

Ketoacidosis

Tubular Defect

Acquired: 

fanconi, volume depletion, diuretics

Congenital (VitDRR)

Ph deficiency

Ph binders

Malabsorption

Vit D deficiency

Transcellular shift

PH> 7.25

Alkalosis

Non PH related shift

Glucose, Fructose, Hyperalimentation, Hormone mediated (Insulin, androgen, glucagon)





Indications for different modes of therapy in ph
 Severe hypophosphatemia (<1.0 mg/dl [0.3 

mmol/l]) in critically ill, intubated patients or those 
with clinical sequelae of hypophosphatemia (e.g. 
hemolysis) should be managed with intravenous 
replacement therapy (0.08–0.16 mmol/kg) over 

2–6 h 
 Moderate hypophosphatemia (1.0–2.5 mg/dl 

[0.3–0.8 mmol/l]) in patients on a ventilator should 
be managed with intravenous replacement 
therapy (0.08–0.16 mmol/kg) over 2–6 h 

 Moderate hypophosphatemia (1.0–2.5 mg/dl 
[0.3–0.8 mmol/l]) in nonventilated patients should 
be managed with oral replacement therapy 
(1,000 mg/day) 

 Mild hypophosphatemia should be managed 
with oral replacement therapy (1,000 mg/day)





Diagnostic Approach to suspected Mg Deficiency

Serum Mg

Normal Low

24 UMg 24 UMg

Low Inapp. high

Normal Low

<24

No Mg Deficiency

<12-24

Mg load test

<20% retention >20-50% retention

No Mg Deficiency Mg Def. present

Mg Def. present >24 mg

Mg Def. present

Due to renal wasting







Treatment of Hypomagnesemia

 Be attentive to the ABCs  

 Treat life-threatening dysrhythmias according to ACLS protocol 

 Treat seizures with benzodiazepines

 Treat hypomagnesemia appropriately

Symptomatic (hypocalcemic tetany, 
hypokalemic ventricular arrhythmias)

Intravenous slowly over 8 to 24 hours , Mg>1   mg/dl

Asymptomatic patient

oral replacement (magnesium lactate, chloride)

The underlying disease should also be corrected



Replacement therapy

IV

 Mg sulfate 1 gm of 50% sol → 4mmol mg.

 Mg< 0.6 →0.25 mmol/kg/d
 Mg 0.7-1.2 → 0.15 mmol/kg/d
 Given over 1-4 hrs

 Levels checked in 1-2 hrs after To give time 
for IC shift

Oral:
 Oral replacement of large deficit is difficult

 Mg is a saline cathartic→ large doses 
produce diarrhea

 Up to 20 mmol/d given in divided doses
 Use Mg oxide tablets or Mg sulfate sol 





Replacement therapy

IV

 Mg sulfate 1 gm of 50% sol → 4mmol mg.

 Mg< 0.6 →0.25 mmol/kg/d
 Mg 0.7-1.2 → 0.15 mmol/kg/d
 Given over 1-4 hrs

 Levels checked in 1-2 hrs after To give time 
for IC shift

Oral:
 Oral replacement of large deficit is difficult

 Mg is a saline cathartic→ large doses 
produce diarrhea

 Up to 20 mmol/d given in divided doses
 Use Mg oxide tablets or Mg sulfate sol 



Hypermagnesemia

UMg >20 mg/day UMg <20 mg/day

Increased Mg Intake

Hypercatabolic state

Diabeticc ketoacidosis

Clcr

<15 cc/min

Oral Mgso4

Mg containing antacid

Mg containing enema

Mg in eclampsia

GI absorption

Redistribution

ARF, CRF, Hypovolemia

>15 cc/min

Hypothyroidism, Hypocalcemia, Hypoaldostronism, 

Hyperparathyroidism, Hypovolemia 



Treatment of Hypermagnesemia
✓Circulatory and respiratory support with administration of 10% Ca gluconate 0.5-1 cc/kg

IV. 

✓ IV  Furosmide

✓ Hemodialysis

✓ peritoneal dialysis (unstable hemodynamic)

✓ Exchange therapy in neonates

















.. عزیزانمان را چنان در جویبار زالل رحمتت شستشو ده که... خـــدایـــا

هر کجا تردیدی هست ایمان؛ 
هر کجا زخمی هست مرهم؛ 

هر کجا نومیدی هست امیدواری؛ 
.و هر کجا نفرتی هست عشق جای آنرا فرا گیرد

.آمیـــــن یا رب ألعالمیــــن
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