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 AIM AND SCOPE of the guideline

Fluid prescribing in clinical practice frequently varies from best practice.  A number of recent studies have cast doubt on some established practices, and a confusing series of guidelines have been issued that conflict with current teaching and practice.  This has led us to propose this guidance for first-line prescribing of fluids in Warrington and Halton Hospitals NHS Foundation Trust. 

any corporate or local ANY DEVIATION from national guidance 

The guideline is specific for Warrington and Halton Hospital NHS Foundation Trust and does not deviate from AAGBI recommendations.

designated ROLES AND RESPONSIBILITIES  
Medical and nursing staff managing and caring for adult patients will ensure compliance with the guideline. It is expected that deviation from the guideline will be documented in the case records with a rationale.

DOCUMENTED PROCESS FOR implementation

Guidelines for basic intravenous fluid and electrolyte prescription in adults
Prescribing the wrong type or amount of fluid can do serious harm. Assessing fluid needs requires care and attention, with adjustment for the individual patient. This is as important as safe drug prescribing.
The evidence base for fluid prescribing is changing. Recent analyses have highlighted risks of over-replacement as well as under-treatment, and questioned our choice of replacement fluids. 
This document guides fluid and electrolyte management in ADULT patients but does not apply to obstetric patients. For others:  
· Diabetic patients: use diabetic fluid protocol for maintenance

· Head injury: avoid fluids containing glucose

· Renal failure: consult senior doctor.
In sick patients it is easy to give excess salt and water but very difficult to remove them. In sick patients with leaky capillaries fluid retention contributes to complications such as ileus, nausea and vomiting, pressure sores, poor mobility, pulmonary oedema, and wound and anastomotic breakdown.    A low serum sodium is commonly caused by excess water, not by too little sodium.

· Urine output is usually less during illness or after trauma such as surgery because the kidney conserves both salt and water. Too much intravenous fluid makes this worse. Cellular dysfunction and potassium loss result. Excess chloride leads to renal vasoconstriction and increased sodium and water retention.

· Urine output is an unreliable guide to fluid requirements in sick patients.  Oliguria does not always require fluid therapy.  It is vital that sick patients receive the right amount of the right fluid at the right time
Questions to ask before prescribing fluid:
Is my patient euvolaemic, hypovolaemic or hypervolaemic?
· Euvolaemic: veins are well filled, extremities are warm, blood pressure and heart rate are normal (depending on other pathology).

· Hypovolaemic: The patient may have cold hands and feet, absent veins, hypotension, tachycardia, oliguria and confusion. History of fluid loss or low intake.

· Hypervolaemic: Patient is oedematous, may have inspiratory crackles; history of poor urine output or fluid overload.

Does my patient need IV fluid? Why?
NO: he may be drinking adequately, may be receiving adequate fluid via NG feed or TPN, or may be receiving large volumes with drugs or drug infusions (or a combination of these). Allow patients to drink if at all possible.
YES: not drinking, has lost or is losing fluid

So WHY does the patient need fluid?
· Maintenance fluid only – patient does not have excess losses above insensible loss. If no other intake the patient needs approximately 30ml/kg/24hrs. They may only need part of this if receiving other fluid. Patients fasting for over 6 hours for any reason should be started on IV maintenance fluid.

· Replacement of losses, either previous or current. If losses are likely it is best to replace these later rather than give extra fluid in anticipation of losses which may not occur. This fluid is in addition to maintenance fluid.

· Resuscitation: The patient is hypovolaemic as a result of dehydration, blood loss or sepsis and requires urgent correction of intravascular depletion to correct the deficit.

How much?
· Obtain weight (estimate if required). Maintenance fluid requirement is approximately 30ml/kg/24h (Table 1). Consider prescribing less fluid (for example, 20 –25 ml/kg/day fluid) for patients who: are older or frail, have renal impairment or cardiac failure or are malnourished and at risk of refeeding syndrome. Obese patients (BMI > 40 kg/m2) use ideal body weight,
· Review recent U&E, other electrolytes and Hb.

· Recent events – e.g. fasting, losses, sepsis, operations – check patient’s fluid balance chart for losses.

Calculate how much loss has to be replaced and work out which type of fluid has been lost: e.g. Gastro-Intestinal (GI) secretions, blood, inflammatory losses.

Note urine does not need to be replaced unless excessive (diabetes insipidus, recovering renal failure). Post-op: high urine output may be due to excess fluid; low urine output is common and may be normal due to anti-diuretic hormone release.

Assess fully before giving extra fluid.

1. What type(s) of fluid does my patient need?       Lothian and Fife NHS (2003). Fluid Therapy. www.eemec.med.ed.ac.uk/pages/fluid-therapy 
MAINTENANCE FLUID
IV fluid should be given via volumetric pump if a patient is on fluids for over 6 hours. Always prescribe as ml/hr not as ‘x hourly bags’. Never give maintenance fluids at more than 100ml/hour.
Table 1 - Maintenance fluid volumes and rates
	Weight kg
	Fluid, ml/day (25 - 30ml/kg/24hrs)
	Fluid, ml/h

	35-44
	1200
	50

	45-54
	1500
	65

	55-64
	1800
	75

	65-74
	2100
	85

	>75
	2400
	100 (max)


Possible maintenance fluids: 
· 0.18% sodium chloride / 4%glucose with or without added potassium (10 or 20 mmol) in 500ml. Given at the correct rate (Table 1) this fluid provides all of the patient’s water and Na+/K+ requirements until the patient can eat and drink or be fed. Excess volumes of this or any fluid may cause hyponatraemia.

· 5% glucose 500ml and 0.9% sodium chloride may be used in a ratio of 2 bags of 5% glucose to 1 bag of 0.9% sodium chloride. Prescribe each bag with potassium 20mmol added if patient has normal or low potassium.

Patients with renal failure: Consult a senior doctor for fluid advice. If the serum potassium is above 5mmol/l or rising quickly do not give potassium containing fluids.
Electrolyte requirements
	Sodium
	1 mmol/kg/24hrs (approx. 1x500ml 0.9%sodium chloride)

	Potassium
	1 mmol/kg/24hrs (give 20mmol in each 500ml bag)

	Glucose
	1g/kg/24hrs to minimize starvation ketosis (1L 4% glucose contains 40g glucose; 1L glucose 5% contains 50g glucose)


Magnesium, calcium and phosphate may fall in sick patients – monitor and replace as required.

REPLACEMENT FLUID

Fluid losses are commonly caused by diarrhoea, vomiting, fistulae, drain output, bile leaks, high stoma output, ileus, blood loss or excessive sweating. Inflammatory losses in the tissues are hard to quantify and are common in pancreatitis, sepsis, burns and abdominal emergencies.

It is vital to replace large gastro-intestinal (GI) losses. Patients may otherwise develop severe metabolic derangement with acidosis or alkalosis and hypokalaemia. Hypochloraemia occurs with upper GI losses.

Urinary and insensible losses are met by the maintenance part of the prescription. In the recovery phase of acute kidney injury patients may start to pass more urine as they mobilise excess fluid.

Hyponatraemia is common: in the absence of large GI losses the causes are almost always too much fluid, SIADH, or chronic diuretic use.

Potassium replacement: A potassium value in the normal range does not mean that there is no total body potassium deficit. 20 mmol may be given in 500ml 0.9% sodium chloride at 125ml/hr, or up to 40mmol in 100ml bags via a central line at 25ml/hr in critical care only. Ensure IV cannulae work; extravasation of potassium is harmful. Potassium-containing fluids must be given via a volumetric pump. Supplementation may be given orally.

Calculate replacement fluid requirements by adding up all the losses over the previous 24 hours and give this volume as Plasma-Lyte 148 (PL148) or 0.9% sodium chloride with potassium in addition to the calculated maintenance requirement.
Table 2 - Electrolyte content and volume of body fluids (mmol/l)
	Fluid
	Na+
	K+
	Cl-
	Normal vol / 24hr

	Gastric fluid
	50
	15
	140
	2-3 litres

	Bile
	145
	5
	100
	500ml- 1 litre

	Small bowel
	140
	11
	70-130
	varies

	Ileostomy
	50
	4
	25
	500ml

	Colostomy
	60
	15
	40
	100 – 200mls

	Diarrhoea
	30-140
	30-70
	-
	0


RESUSCITATION FLUID 

For severe dehydration, sepsis or haemorrhage leading to hypovolaemia and hypotension.

Recommendation: use balanced electrolyte solutions. Avoid colloids. 
Controlling bleeding and treating sepsis are priorities. 
For urgent resuscitation use Plasma-Lyte 148 (PL148). This balanced electrolyte solution is  better handled by the body than 0.9% sodium chloride. Evidence for use of colloids is equivocal and under review. For severe blood loss initially use PL148 until blood/clotting factors arrive. Use O Negative blood for torrential bleeding.

Severely septic patients with circulatory collapse may need inotropic support in a critical care area. Their blood pressure may not respond to large volumes of fluid; excess volumes may be detrimental.

	Fluid
	Na+
	K+
	Cl-
	Mg2+
	Ca2+
	Osm
	Other

	0.9% sodium chloride
	154
	-
	154
	-
	-
	308
	

	0.18% sodium chloride 4% glucose
	30
	-
	30
	-
	-
	284
	224 glucose

	0.45% sodium chloride / 5% glucose
	77
	-
	77
	-
	-
	406
	278 glucose

	Plasmalyte 148
	140
	5
	98
	1.5
	-
	297
	27 Acetate

	5% glucose
	-
	-
	-
	-
	-
	278
	278 glucose


IN SUMMARY:
· Remember the four questions.
· Take time and consult senior if you are unsure.
· Patients on IV fluids need regular blood tests and daily reassessment of fluid status
· Patients should be allowed food and drink ASAP
AUDIT OF GUIDELINE
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Appendix 1 Five Fluid Facts for Foundation (Doctors) 

ONE.

Maintenance Fluid:


0.18% sodium chloride / 4% glucose
Resuscitation Fluid:


Plasma-Lyte 148.  Colloids as little as possible.

TWO.

Maintenance Fluid. Ideally via a pump and based on weight not time. 

Approx. 30ml/kg/24hrs.  That’s 50-100(max) ml/hr. For most of our patients that’s 1L / 12hr (not 8hr!). 

Prescription: 500ml 0.18%sodium chloride / 4% glucose (not dextrose!)  + 20mmol K. Rate=75ml / hr.

If K+ ≥ 5 mmol / L or patient has got AKI alter the K+ dose.

#THINKFLUIDS
In an elderly frail patient over 24hs……….Two Litres, Too much

THREE.

Replacement fluid is extra fluid and is sometimes needed on admission, especially for surgical patients and patients with diarrhoea and vomiting.
#THINKFLUIDS Adjust Fluid Prescription depending on patient’s electrolyte composition. 

Example1: If low Na+ and low K+ and clinically hypovolaemic Prescribe: 

500ml 0.9% sodium chloride  + 20mmol potassium.  Rate= 125ml/hr    (K+ max = 20mmol/4hrs)

Example2: If high Na+ and high K+ and clinically euvolaemic Prescribe:

500ml 5% glucose. Rate =75ml/hr.

FOUR.

Resuscitation
Plasma-Lyte148


Fluid challenge 250ml or 500ml stat (15 mins). Response? Repeat?

#THINKFLUIDS
In an elderly frail patient over 2 hrs…Two Litres, Too Much

FIVE

IV Fluid Management plan:  Every day for every patient! ABCDE. Assess/Monitor/ Prescribe

#THINKFLUIDS

NEWS ˃5 Reassess

The current Warrington IV Prescription chart is pink and Fluid balance chart is yellow. We will continue to use these whilst we develop a new all-in-one IV fluid management chart.

These facts are based on NICE CG174 (2013) and NICE QS 66(2014) and are incorporated into our new Trust IV Fluids Policy with all the NICE algorithms.

A NICE E-Learning module on IV Fluids is available on elearning.nice.org.uk/.
Please do a critical incident report for any incidents of fluid mismanagement so we can learn and improve quality of care for all patients. 
Appendix 2 INTRAVENOUS pRESCRIPTION CHART for adults 
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Ward/ Dept:…………………………

Consultant: ………………….……… 

Date/time: ………………………….


	 Resuscitation Algorithm
	Reassess following each fluid challenge 
	Previous 24 hours

	500mls crystalloid

REASSESS ABCDE

500mls crystalloid

REASSESS ABCDE

>2000mls given

Seek expert help
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EQUALITY IMPACT ASSESSMENT 

 To be completed and attached to any policy or procedural document when submitted to the appropriate committee for consideration and approval.
	Title: 

	Fluid Therapy

	What is being considered?


	   Policy        [   ]       Guideline                           [ x  ]            

   Decision   [   ]       Other (please state)



	Who may be affected?


	   Patients  [ x ]            Staff                                              [   ]                        

   Public     [   ]            Council / PCT/ Other agency      [   ]    


	Is there potential for an adverse impact against the protected groups below?

· Age 

· Disability 

· Gender Reassignment 

· Marriage and Civil Partnership 

· Pregnancy and Maternity 

· Race  

· Religion and Belief 

· Sex (Gender) 

· Sexual Orientation

· Human Rights articles


	    Yes   [   ]                 No   [ x ]    


If you are unsure, please contact the Equality & Diversity Specialist - 5229
	On what basis was this decision made? 
National Guidelines e.g. NICE / NSPA / HSE / DH (other)    
Committee / Other meeting            
Previous Equality screening                                                                                                                                                                            
	[   ]   

[ x ]   
[   ]

	With regard to the general duty of the Equality Act 2010, the above function is deemed to have no equality relevance.

Equality relevance decision  by                                                               Title / Committee                                                            Date




The Equality Act 2010 has brought a new equality duty to all public authorities which replaced the race, disability and gender equality duties.  This Equality Relevance Assessment provides assurance of the steps Warrington and Halton Hospitals NHS Foundation Trust is taking in meeting its statutory obligation to pay due regard to:

· Eliminate unlawful discrimination, harassment and victimisation and other conduct prohibited by the Act.

· Advance equality of opportunity between people who share a protected characteristic and those who do not. 

· Foster good relations between people who share a protected characteristic and those who do not. 

For further information or guidance please contact - Joe O’Grady, Equality & Diversity Specialist x5229                                                                                  Joe.ogrady@whh.nhs.uk 
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Maintenance fluid requirement is approximately 30ml/kg/24hours (See Table below)


Always prescribe as ml/hr not ‘x hourly’ bags. 


Never give maintenance fluids at more than 100ml/hour.


For the frail, elderly, patients with renal impairment or cardiac failure and patients who are malnourished consider giving less fluid: 20-25ml/kg/day


Obese – (BMI > 40 kg /m2) use ideal body weight


Electrolyte and Calories requirements


Sodium: 1 mmol/kg/24hrs, Potassium: 1 mmol/kg/24hrs 


Magnesium, calcium and phosphate: monitor and replace as required


Calories: 50-100g glucose in 24 hours to prevent starvation ketosis.





Preferred maintenance fluids: 0.18%Sodium Chloride /4% glucose with or without added potassium (20 mmol) in 500ml. This fluid if given at the correct rate (see table below) provides all water and Na+/K+ requirements until the patient can eat and drink or be fed. Excess volumes of this fluid (or any fluid) may cause hyponatraemia.


If serum sodium is ≤132 mmol/l use PlasmaLyte 148 (PL 148)


If the serum potassium is above 5mmol/l or rising quickly do not give extra potassium.





Replacement fluid should be used to correct any obvious fluid deficit and ongoing fluid losses (diarrhoea, vomiting, fistulae, drain and high stoma output, bile leak, ileus, blood loss, sepsis, pancreatitis and excessive urine output)


Preferred Replacement fluid: Plasma-Lyte 148 (PL 148)


Use 0.9% sodium chloride with potassium chloride for upper GI losses including bile loss





Resuscitation fluid should be used for severe dehydration, sepsis or haemorrhage leading to hypovoleamia and hypotension


Use Plasma-Lyte 148 (PL 148) - See Fluid Challenge Algorithm 


Priorities: Stop the bleeding: consider surgery/endoscopy. Use Major Haemorrhage Protocol. Treat sepsis.  Call for help





Weight  kg�
Fluid Requirement mls/24hrs�
Rate ml/hr �
�
35-44�
1200 (500ml '10 hourly')�
50�
�
45-54�
1500 (500ml '8 hourly')�
65�
�
55-64�
1800 (500ml '7 hourly') �
75�
�
65-74�
2100 (500ml '6 hourly') �
85�
�
≥75�
2400 (500ml '5 hourly')�
100 (max)�
�
		





Ward/ Dept: ………………………..





Consultant: …………………………





Weight:………………………………





Allergies:……………………………………………………………………………………………………………..……





Initial assessment (ABCDE)


……………………………………………………………………………………………………………………………………………….


Signs of shock? Y/N





Seek expert help? Y/N (FY2/SPR  med/surg) 


Signature: ………………….……………


Grade: …………………………….……..


Date/ time





Bloods results:





U&E


+/- chloride


Date
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