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FLUID AND ELECTROLYTE MANAGEMENT- Overview 
Practice points

References- Bell at al (2001), Modi (2004), Hartnoll (2003)


Optimum Fluid management aims to maintain hydration and meet basic electrolyte and metabolic needs whilst minimising complications of oedema, patent ductus arteriosus, chronic lung disease and necrotising enterocolitis.  

Basic fluid regimes - As a general guide, neonates admitted to the neonatal unit should receive the following amounts of fluids per day, calculated on their birth weight.  These volumes are the total volumes of fluid including all infusions and /or enteral feeds, but not including bolus drugs or intravascular volume:    

	
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5
	Day 6
	Day 7
	

	All premature infants
	60
	90
	120
	120
	150
	180
	180
	ml/kg/day

	Term infants
	50
	70
	90
	110
	130
	150
	150
	ml/kg/day



Days refer to periods of 24 hours after birth


Tailoring fluids to individual needs

For preterm neonates, the aim is to achieve a 5-10% weight loss from birth weight (BW), before they start to regain weight.  Neonates receiving IV fluids usually have weight and serum electrolytes measured daily.  In those ≤28 weeks gestation, electrolytes are measured regularly until stable.  

Glucose and electrolytes

Glucose: On the first day of life, intravenous fluids and infusions should be started as 10% dextrose.  However, for certain conditions, more glucose may be required on the first day: e.g. hypoglycaemic neonates and in those where fluids are restricted; higher concentration of dextrose which will be required. 
Calcium: In extremely premature infants, calcium may be needed on the first day of life.  
Sodium: Should not normally be given on the first day of life, and is only needed once the neonate develops a natriuresis (as evidenced by increased urine output, falling weight and sometimes falling serum sodium). Amounts needed may vary between 2-4mmol/kg/day baseline up to 10 mmol/kg/day in preterm neonates with large urinary losses.
Potassium: Should not normally be given on the first day of life.  Should only be started once there is good urine output, serum potassium <5mmol/l and satisfactory creatinine. 
Replacement of GI losses: these should be replaced with normal saline or 0.45% saline, with 10mmol potassium added to each 500mls of fluid

Arterial lines
All arterial lines should have a solution (for example; 5% Dextrose or 0.45% saline) containing 1 unit/ml of heparin, with the infusion rate usually set at 0.5 ml/hr.  On the first day of life, arterial catheters should have a continuous infusion with heparin. 


Calculating fluids and daily allowances

· Multiply the required volume per day by the weight and divide by 24 hours to obtain hourly input.
· It may be necessary for particular cases (e.g. hypoglycaemia) to receive higher volume
· Neonates with birth asphyxia usually receive 40 mls / kg / day total (restricted)
· Neonates under 28 weeks gestation should be nursed in a 50-80% humidified environment to limit trans-epidermal water loss, until skin has keratinised (see E ENVIRONMENT section on temperature control



Expected weight gain and fluid balance

· Plot weight on centile chart according to gestation
· All newborns lose 10 - 15% birthweight in the 5-7 days with weight gain commencing by 7-10 days. Weight is usually regained by 3 weeks 
· Fluids and drugs are calculated on birthweight until this has been regained – then, generally, calculations are on current weight. 
· Normal intrauterine growth is 10-15 grammes / kg / day although preterm neonates rarely achieve this
· Neonates should be weighed every 24 hours if possible. Length and head circumference are also important to measure once weekly in conjunction with weight as these are indices of skeletal and organ growth whereas weight can be influenced by fluid changes and fat deposition 
* Supplementation with multivitamins / folic acid / iron (or by breast milk fortifier / added low-birthweight formula) is required in the neonate born preterm when they are on full feeds and TPN has been discontinued 
* Urine output should be minimum of 1ml/kg/day on day 1, then 2-3 mls / kg / day thereafter.


Urinalysis checklist


PH	The average urine is slightly acidic and usually 5-6 but can vary from 4.8 – 8.5. Urine pH can be helpful in the diagnosis of renal problems / competency, metabolic disturbances, blood gas compensation.

Specific gravity 	A quick and convenient test for monitoring the concentrating and diluting power of the kidney, recognising dehydration and fluid overload. Range = 1.000 to 1.030. Low concentration (nearer 1.000) may be caused by high fluid intake. High concentration (nearer 1.030) may be caused by inadequate fluid intake

Bilirubin	Presence of bilirubin is indicative of hepatic disease. Should be negative. 

Urobilinogen	Normally present in urine at 0.1 – 1.9 EU / dl. 

Protein	Urine can contain a very small amount of protein (trace) but high levels can indicate infection, renal disease, immature kidneys. Should be negative or no more than a trace.

Blood 	Presence of blood suggests renal disease and/or infection or bleeding disorders. Should be negative

Ketones 	Breakdown products of fatty acid metabolism caused by inadequate nutrition. Should be negative

Glucose	Presence of glucose is indicative of Hyperglycaemia, stress, metabolic disorders, renal incompetency. Should be negative
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