Western Health
/) and Social Care Trust

Policy for Prescribing and
Administering Intravenous Fluids
to Children



Western Health & Social Care Trust
Policy for Prescribing Intravenous Fluids to Children

Policy for Prescribing Intravenous Fluids to Children

Policy Reference Number MED 08/001
Implementation date March 2008
Revised Date February 2012
Date of Review December 2016 (or sooner if guidance
changes)
Name of Responsible officer Dr Anne Kilgallen
Page 2 of 19

Revised February 2012




Western Health & Social Care Trust
Policy for Prescribing Intravenous Fluids to Children

1.0 INTRODUCTION

Intravenous fluids play a key role when caring for children who are ill. Many
aspects of the way fluids are used must be considered if their use is to be
beneficial.

This Policy sets out recommended practice for everyone who looks after children

aged one month up to their 16" birthday receiving intravenous fluids. It is based on

regional and national guidance, ongoing clinical audit and the published literature.

It should be consideredal ongsi de the Trust Algorithm fP:
Therapyo (Appendi x 1) based on the NPSA Pat
and Department of Health, Social Services and Public Safety (NI) Parenteral Fluid

Therapy Guidance, September 2007. Further information can be obtained from

CMO Update 31 on http://www.dhsspsni.gov.uk.

2.0 POLICY STATEMENT

The Trust is committed to providing safe, high quality care to all patients, including
children admitted to its acute facilities. The Trust will ensure that registered nurses,
midwives and medical practitioners are supported in delivering safe and effective
care to children through the implementation of recommendations as set out in the
NPSA/2007/22 alert and the DHSSPS Parenteral Fluid Therapy Guidance,
September 2007.

The Trust will support registered nurses, midwives and medical practitioners by:-

- Providing access to evidenced-based practice relating to intravenous infusion
therapy;

- Providing necessary training and updates to ensure all staff are appropriately
trained in undertaking this clinical procedure;

- Clarifying the roles and responsibilities of those involved in the prescription,
administration, monitoring and review of intravenous infusions to children; and

- Setting in place clinical governance arrangements to provide assurance on
safe, high quality practice.

3.0 PROFESSIONAL RESPONSIBILITIES

The minimum responsibilities that professionals are required to adhere are
as follows:

1 All professionals involved in treating children who are on IV fluids have a
responsibility to ensure that their practice meets the knowledge and
competency framework set out regionally and within the Trust.

91 Clinical Directors, Clinical Leads and Clinical Tutors have a responsibility to
ensure medical training and governance requirements are met as set out
above.
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All registered Nurses and Midwives involved in caring for children aged one
month up to their 16th birthday must attend the IV Fluid Management,
Children and Young People session provided by the Trust and complete
their competency record.

Pharmacy will not procure or stock sodium chloride 0.18% with glucose 4%
intravenous infusions within the trust.

All professionals involved in the prescribing, monitoring and reviewing of
Paediatric 1V Infusions must be compliant with the Parenteral Fluid Therapy
Guidance and clinical incident triggers (Appendix 4).

All professionals involved in the prescribing, monitoring and reviewing of
Paediatric IV Infusions must be aware of and adhere to appropriate
documentation including the Western Trust paediatric fluid prescription and
balance chart (Appendix 3).

All professionals involved in the prescribing, monitoring and reviewing of
paediatric 1V Infusions will facilitate and participate in relevant audit and
learning about acquired hyponatraemia.

STANDARD PROCEDURE

An accurate weight must be obtained prior to the administration of any fluid to
any child. This must be cross-r ef er enced wi t h minimiee the
risk of error. In exceptional cases e.g. resuscitation weight can be estimated
from a suitable source e.g. APLS Algorithms.

Children must not receive intravenous fluids unnecessarily. Intravenous fluids
should not be commenced or continued if a child can tolerate enteral
hydration.

Shocked or collapsed children must receive fluid boluses as outlined on the
resuscitation guidelines. There are separate |V fluid guidance for children with
certain conditions e.g. burns / diabetic ketoacidosis.

All other children must have prospective electrolyte monitoring before
intravenous maintenance fluids are started. It is the responsibility of the
prescriber to ensure that this is undertaken fully and recorded on the
prescription sheet. Fluids will not be administered unless this has been
completed. Electrolyte results must be clearly documented on the relevant
fluids prescribing chart. This must be repeated at least 24 hourly, more often if
clinically indicated. Where electrolyte results are not available treatment
should continue as per clinical judgement. If there is a significant delay in
receiving these results this should constitute as a clinical incident.

The We st er n Heal t h and Soci al Car e
Childrenaged1mont h to 16 yearso® must be
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6. Calculation of overall fluid deficit and the prescription of deficit replacement
should not be undertaken by an occasional paediatric practitioner. If a
prescription for a deficit is required the help of a senior paediatric colleague
should be obtained.

7. Apart from boluses for shocked patients and children undergoing surgery,
fluids may only be administered by way of an infusion device and a buretrol.
The Trust recommends that the details of the pump must be recorded on the
fluids observations sheet. A buretrol MUST ALWAYS BE USED to prevent
the risk of volume overload.

8.  Nothing may be added to fluids for use in the ward setting. Where additional
electrolytes are required, they should only be administered as supplied by
the manufacturer and in line with guidance. In exceptional circumstances
modifications can be made under the direct guidance of a senior doctor. If
this happens it will constitute as a clinical incident.

9.  All professionals caring for children must be able to diagnose and manage
acute hypoglycaemia.

10. All professionals caring for children must be familiar with the signs of
hyponatraemia and its emergency management.

Equality and Human Rights

EQUALITY AND HUMAN RIGHTS STATEMENT: The Western Health and Social
Care Trustdés equality and human rights stat.
during the development of this policy.
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APPENDIX 17 Trust Algorithm
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APPENDIX 2 i NPSA Alert 22: Reducing the Risk of Hyponatraemia when
Administering Intravenous Infusions to Children

http://www.nrls.npsa.nhs.uk/resources/?Entryld45=59809

National Patient Safety Agency

Patient safety alert 22

Reducing the risk of hyponatraemia
when administering intravenous
infusions to children

The Mational Patient Safety Agency (NPSA) is issuing advice to healthcare
organisations on how to minimise the risks associated with administering
infusions fo children.

The developmeant of fluid-induced hyponatraegmiz in the previously well child
undergoing elective surgery or with mild illness may not be well recognised by
clinicians. To date, the MPS&s National Reporting and Learning System (MRLS)
has received only one incident report (that resulted in no harm), but it is likely
that incidents have gone unreported in the UK.

A I e r t Since 2000, there have been four child deaths (and one near miss) following
neurclogical injury from hospital-acqguired hyponatraemia (see definition on

page 7) reportad in the UK -3 International literature cites more than 50 cases

of serious injury or child death from the same cause, and associzted with the

28 March 2007 administration of hypotonic infusions 4

Action for the NHS and the independent sector
The MPSA recommends that MHS and independent sector organisations in

availlable. Restrict availability of these intravencus infusions to critical care and
specialist wards such as renal, liver and cardiac units.

Immediate action ] England and Wales take the following actions by 30 September 2007 to
] minimise the risk of hyponatraemiza in children:
Action 1 i . ) . . .
1 Remove sodium chloride 0.18% with glucose 4% intravenous infusions from
Update ] stock and general use in areas that treat children. Suitable alternatives must be
Ul

Information reguest

2 Produce and disseminate dinical guidelines for the fluid management of
Ref: NPSA/2007/22 paediztric pabents. These should give dear recommendations for flud
selection, and clinical and laboratory monitoring.

3 Provide adequate training and supervision for all staff involved in the
prescribing, administering and monitoring of intravenous infusions for children.

4 Reinforce safer practice by reviewing and improving the design of existing
intravenous fluid prescriptions and fluid balance charts for children.

5 Promote the reporting of hospital-acguired hyponatraemia incdents via local
risk. management reporting systems. Implement an audit programme to ensure
MPSA recommendations and local procedures are being adhered to.

For response by: We recommend you also inform The HF5& has informed: *= bdedicines and Healthcare
= &l RS and indepeandent sector = Clinicsl povernance leads = Chiel executives of scute rusts, products Regulatory Agency
arganisytiong in Engard and Wales and risk mansgers primary care organisations, armbulance * Busiress Services Centre (Wales)
For actian by = Clinical directors - paedisirics Arusts, mental health trests snd local = MHE Purchasing and Supply Apency
& The chisd p‘l—arrur_ suipharmacetics and child health heshth boards in Englarsd and VWales = Welh Health Supplies
sdvisar should lead the resporse 1o this ® Clinical directions - anassthetics * Chisl exscutivesregionsl drecton * Royal colleges and societies
slert, supported by e ok el Exmrisive ® Clinicsl directons — sungeny and dinics] gowernance leads of = MHS Direct
redical directar, nursing directar and ° = Directors of NHS laborstaries strategic health suthorities (Englard) * Relevant patient organisations and
chinical poverrance leadfisk mansger = hMedical saff and regional offices (Wakes) community health councils in Viakes
= Kursing staff = Healhcare Cammission * Independant Heakthcare Forum
= Pharmacy staff = Healthcare Inspeciorate Wales » Independent Healthcare Advisory Services
= Patient advice and lissan = Commision for Social Care Irdpectian

service $1alf in Englard
= Procurément manaoers
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Patient safety alert 22

Reducing the risk of hyponatraemia when administering
intravenous infusions to children
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Action deadlines for the Safety Alert Broadcast System (SABS)

Deadline (action underway): 2 July 2007
Action plan to be agreed and actions started

Deadline (action complete): 20 September 2007
All actions to be completed

Further information about S&BS can be found at:
www.info.doh.gov.uk/sar2/cmopatie.nsf

The recommendations made in this patient safety alert relate to paediatric patients from
one month to 16 years old. They are not intended for paediatric and neonatal intensive
care units or specialist areas such as remal, liver and cardiac units where hypotonic
soluticns have spedalist indications.

Further information on the action points

Remove sodium chloride 0.18% with glucose 4% intravenous infusions from
stock and general use in areas that treat children. Suitable alternatives must be
available. Restrict availability of these intravenous infusions to critical care and
specialist wards such as renal, liver and cardiac units.

There is evidence that there is a greater level of risk of hyponatraemia associated with
the use of hypotonic salutions In comparison to other types of solution. Within the range
of hypotonic solutions available, the use of sodium chloride 0.18% with glucose 4%
presents an even greater risk. All children are potentially at nsk. Since 2000, UK literature
has cited four deaths and one near miss following neurclogical injury assocated with the
use of sodium chloride 0.18% with glucose 4%. In two of the institutions where these
incdents took place, the solution was removed from ward stock, and no further cases of
iatrogenic hyponatraemia have been reported 1.3

In 2003, the Royal College of Anaesthetists issued a statement advising against the use
of sodium chloride 0.18% with glucose 4% due to the possibility of water overload with
severe hyponatraemia, and recommended suitable alternatives 3 This staterment was
supported by the Royal College of Paediatrics and Child Health (RCPCH). A subsequent
survey of consultant anaesthetists showed that less than half of the respondents were
aware that the statement had been issued, and this suggests that action has not been
taken in some organisations.®
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Reducing the risk of hyponatraemia when administering
intravenous infusions to children

Page 3 of 12

2 Produce and disseminate clinical guidelines for the fluid management of
paediatric patients. These should give clear recommendations for fluid selection,
and clinical and laboratory monitoring.

The NPSA has developed a template that can assist the development of local guidelines
for prescribing and monitoring infusions for children outside of critical care areas. This is
available at www.npsa.nhs.uk/health/alerts

Much of the international and UK literature on appropriate paediatric fluid management
reinforces the nead for rigorous clinical and laboratory monitoring, and raises concerns
about the frequent zbsence of baseline parameters before infusions are started 711

While there 1s much debate about the management of paediatric flud therapy in the
literature, there are some commeon principles which should be applied. These are:

* when fluids are prescribed, they must be given the same considerztion as other
medicines with reference to indications, contraindications, dose, monitoring and,
particularly, volume; 1

# prescribed fluids must be individualised;12

* whichever fluid 5 used, the optimal way of avoiding dangerous hypo- or hypernatraemia
i o calculate fluid balance and monitor the plasma sodium concentration regularly.

Carefully managed oral fluids are preferable to intravenous infusions. Howeaver, when
intravenous infusions are prescribed, local guidelines should be based on the following
dinical recommendations:

Resuscitation: intravascular volume depletion should be managed using bolus doses of
sodium chloride 0.9% (isotonic solution).

Deficit: estimate any fluid deficit and replace as sodium chlonde 0.9%6 with glucose 5%
(isotonic solution) or sodium dhloride 0.9% over & minimum of 24 hours.

Maintenance: do not use sodium chloride 0.18% with glucose 436,

The low sodium content of sodium chlonde 0.18% with glucose 4% infusion increases
the nsk of the patient developing hyponatraemia, particularly in the absence of
individuzlised prescribing and robust on-going monitoring.

The majority of children may be safely administered sodium chloride 0.45% with glucose
5% (hypotonic solution), or sodium chlonde 0.45%6 with glucose 2.5% (hypotonic
solution). There is currently little evidence to recommend a particular strength of glucose.

Some children at high nisk of hyponatraemia should only recerve isotonic solutions
(see Table 1). These include children who are per- and post-operative, require the
replacement of ongoing losses or have:

# plasma sodium at the lower normal reference range and definitely if less than 135mmaol/L;

* intravascular volume depletion;
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hypotension;

central nervous system (CH5) infection;

head injury;

bronchiolitis;

sepsis;

excessive gasiric or diarrhoeal losses;

salt-wasting syndromes;

chronic conditions such as diabetes, cystic fibrosis and pituitary deficits.

Some examples of sotonic solutions incdude sodium chloride 0.9% with glucose 5%,
sodium chloride 0.9% and compound sodium lactate solution (Hartmann's solution/
Ringer-Lactate solution). The choice should be determinad by the individuzal patient's
circumstances.

Sodium chlonide 0.18% with glucose 4% should be restricted to specialist areas o
replace ongoing losses of hypotonic fluids. These areas include high dependency, renal,
liver and intensive care units.

Children reguiring both maintenance fluids and the replacement of ongoing losses should
receive 2 single isotonic fluid such as sodium chloride 0.9% with glucose 5% or sodium
chlonde 0.9%.

While most children wall tolerate standard fluid reguirements, some acutely ill children
with increased anti-diuretic hormone (ADH) secretion may benefit from their maintenance
fluid reguirement being restricted to two-thirds of the normal recommended volume.
Such children include post-operative patients and those with intracranial infections or
head injuries.

Children found to have significant hypernatraemia with a plasma sodium greater than
160mmal/L should receive only isotonic solutions o reduce the risk of neurclogical injury
associzted with a rapid fall in plasma sodium concentration. Where hypernatraemia
exists, plasma sodium should be reduced at a maximum rate of 0.5mmol/L/fMour, or more
slowly if it has prevailed for more than five days13

Children in the pen-operative penod should recaive isotonic intravencous fluids. Thesa
should contain glucose to avoid the risk of hypoglycaemiz. If glucose-free solutions are
used during anaesthesia and surgery then plasma glucose levels should be monitored.

Consider adding potassium chloride up to 40mmal/L to maintenance fluids once plasma
potassium levels are known.
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intravenous infusions to children
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Losses

Cngoing losses should be assessed every four hours. Fluids used to replace ongoing losses
should reflect the electrolyte composition of the fluid being lost. In most arcumstances
an isotonic solution is the safest choice, for example, sodium chloride 0.9%, or compound
sodium lactate solution (Hartmann's solution/Ringer-Lactate solution) with or without the
addition of potassium. In this way, for example, gastro-intestinal losses should be replaced
with sodium chloride 0.9%.

Monitoring

Hyponatraemia can develop within a short timescale and a robust monitoring regime is
essential. Weight should be measured, if possible, prior to commencing fluid therapy,
and daily thereafter. Fluid balance including oral intake should be recorded using a fluid
balance chart.

Plasma sodium, potassium, urea and/or creatinine should be measured at baseline and
at least once a2 day. Consider measuring every four to six hours if an abnormal reading is
found. This should definitely be done if the plasma sodium is below 130 mmol/L. Check
plasma electrolytes immediately if clinical features suggest hyponatraemiz is developing.
Symptoms include increased headaches, vomiting, nausea, irritability, altered levels of
CONsCiousness, seizures and apnoea.

Ideally, use the same sample techrnigue, either capillary or venous blood sampling, and
analytical method on each occasion. This can avoid potentially misleading changes in serial
sodium measurements 14

Urine chemistry may be useful in 2 small number of high-risk cases.1s
Acute hyponatraemic encephalopathy

This medical emergency should be treated under senior medical supervision with
hypertonic sodium chloride and should never be managed with fluid restriction alone 1.4

Provide adequate training and supervision for all staff involved in the
prescribing, administering and monitoring of intravenous infusions for children.

The NPSA has developed a proposed work competence statement for the prescribing and
monitoring of intravenous infusions in the format developed by Skills for Health
wwwi.skillsforhealth.org.uk). It is available at www.npsa.nhs.uk/health/alerts

The MNPSA will work with Skills for Health to develop these proposed competences as
national workforce competences in the future.

The NPSA has developed an e-learning module to enable practitioners to assess their
current level of competence and knowledge. The module also provides training materials
to improve knowledge and understanding of the safe prescribing and use of infusion
fluids in children. The e-learning maodule is availzble 2t www.npsa.nhs.uk/health/alerts

Doctors in training are responsible for prescribing 80 to 90 per cent of intravenous fluids
on general wards.%.18 A research study tested pre-registration and senior house officers’
knowledge of fluid prescribing practices. This study showed significant gaps in knowledge.
Conclusions from the survey induded the need to review the fluid and electrolyte
prescribing of doctors-in-training and also supervision arrangements. It recommended that
under- and post-graduate medical training puts an emphasis on practical application. 18
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The 1999 report of the Mational Confidential Enguiry into Perioperative Deaths recorded
20 per cent of patients sampled had erther poor documentation of fluid balance or
unrecognised/untreated fluic imbalance. The report recommended that prescribing fluids
be accorded the same status as other medicines. It also recommended that medical

and nursing statf should receive fraining o rase their awareness of risks with infusion
therapy and spread good practice of prescrbing, monitoring and completion of
healthcare documentation.??

Reinforce safer practice by reviewing and improving the design of existing
intravenous fluid prescriptions and fluid balance charts for children.

A suggested template for an infusion fluid prescription chart that can be adapted for
local use is available at www.npsa.nhs.uk/health/alerts

The design of the intravencus fluid prescription and fluid balance chart can reinforce
safer practice by including quidelines for infusion fluid selection; methods for calculating
infusion fluid reguiremeants, and a record of essential monitoring data such as a patient's
weight and blood electrolyte levels.

Promote the reporting of hospital-acquired hyponatraemia incidents via local
risk management reporting systems. Implement an audit programme to ensure
NPSA recommendations and local procedures are being adhered to.

The incidence of moderate and severe hyponatraemia and associzted harm resulting from
hospital fluid treatment regimes is difficult to guantify because prospective studies have
not been done and, it is suggested, inadents are not recognised or reported 4

All NHS staff should report incidents via their local nisk management reporting system.
This will enable both local and national monitoring of the incidents of hospital-acquired

hyponatraemia, and can inform future understanding of the issues.

The NPSA recommends that healthcare organisations should audit infusion therapy in
children as part of their annual medicines management audit. This will help to ensure
that MPSA recommendations and local procedures are being adhered to. Audit results
should be reviewed alongside local patient safety incdent data concerning infusion
therapy in children. The NPSA has developed a template audit form and this is available
at www.npsa.nhs.uk/health/alerts
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Background information

Further information about the content of this patient safety alert can be found at
www.npsa.nhs.uk/health/alerts

Table 1: features of commonly used intravenous fluids in the UK?

Solution Osmaolarity Sodium osmaolality Tonicity [with
{mosmaoliL) content {compared referance
{mequiv/L) to plasma)l to cell
membrane)
Sodium chloride 0.5% 308 154 lsosmalar Isotomic
Sodium chloride 0.45% 154 77 Hyposmaolar Hypotonic

Sodium chloride 0.45%

with glucose 5% 432 75 Hyperosmolar Hypotonic
Glucose 5% 278 - lzosmolar Hypotonic
Glucose 10% 555 - Hyperosmolar Hypotonic
Sodium chloride 0.9% - .

26 150 Hy pero I st
with glucose 5% 5 yperosmolar sotonic
Sodium chloride 0.45% . ) .
wiith glucnse 2 5% 293 L Izosmoiar Hypotonic
Sodium chloride 0.18% ) .
with glucose 4% 284 R Isosmodar Hypotonic
Hartmamn's solution 278 121 Isosmodar Isctomic
4.5% human 275 100-160 lsosmolar Isctonic

albumin sohution

Definition of hyponatraemia

The normal range for plasma sodium vanes between different laboratories but is often
quoted a5 135-145mmol/L. Hyponatraemiz is defined as a plasma sodium of less than
135mmel/L. Severe hyponatraemia is defined as a plasma sodium of less than 130mmaol/L.
Severe acute hyponatraemia is defined as 2 decrease In plasma sodium from normal to
less than 130mmoliL in less than 48 hours.
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Mechanism of hyponatraemia

Hyponatraemia has been documented in otherwise healthy children on intravenous

fluids and can be due to too much water or too little sodium in extracellular fluid. Most
commonly, it indicates an expanded extracellular fluid volume and 15 rarely caused by
sodium (or salt) depletion. The infusion of hypotonic fluids together with the non-osmotic
secretion of ADH may result in hyponatraemia. Non-osmotic secretion of ADH can be
induced in a variety of cinical situations, including pain, anxety, the post-operative state,
nausea, vomiting, certain drugs, pyrexia, sepsis, reduced crculating volume, respiratory
disorders, CNS infections, and metabolic and endocrine disorders.18

Mechanism of hyponatraemic encephalopathy

& major consequence of hyponatrasmiz is an influx of water into the intracellular space
resulting in cellular swelling, which can cause cerebral cedema, seizures and brain stem
herniation. Hyponatraemic encephalopathy is a senous complication and children are a
group of patients particularly susceptible to developing neurclogical complications.

This Is due to the reduced space for brain swelling in the skull and impairad ability of
the paediatric brain to adapt to hyponatraemia compared 1o adulis. Acute symptomatic
hyponatraemic encephalopathy is considered a medical emergency.

Hospital-acquired hyponatraemic encephalopathy is most often seen in patients with
excess ADH secretion, freguently in the post-operative period. Mortality direcily
attnbuted to encephalopathy in children with post-operative hyponatraemia is
estimated as eight per cent. The most important contributing factors are the failure to
recognise that the patient’s ability to manage free water may be compromised, and the
administration of hypotonic solutions in such situations 19-22
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Prevention of hyponatraemia

The practice of prescribing hypotonic solutions dates back to the work of Holliday and
Segar Iin the 1950s and hypotonic solutions are still in common use today. Therr approach
recormmmended a simple methodology for calculating fluid and energy requirements and
the use of an "ideal’ hypotonic solution, glucose 5% and sodium chloride 0.2% (sodium
chlonde 0.18% and glucose 4% in the UK).23 These recommendations do not take info
account deficts, losses, unusual metabolic demands or the secretion of excess ADH
during illness and particularly in the per-operative period. A number of investigators,
including Holliday, have since concurred that the administration of hypotonic parenteral
fluids can result in dangerous hyponatraemia 1.2.23-28

There Is much debate in recent literature about the preferred approach to paediatric fluid
management and the prevention of hyponatraemia. However, there are no reports of
clinical trizls. The literature emphasises that, where possible, oral adminisiration remains
the preferred route of choice but it must be remembered that injudicious use of oral
fluids can also be life-threatening.# In relation to parenteral fluid choice, the differing
clinical opinions for prevention include: continued use of hypotonic solutions with fluid
restriction, 29 isotonic solutions with fluid restriction, 3 the use of only 1sotonic solutions22
or the use of isotonic and hypotonic solutions in specific clinical situations. 1.12

Whilst there is evidence of harm assocated with the use of hypotonic solutions, there
15 2n absence of definitive ewidence for clinicans that can help them when choosing

a solution. It is against this backdrop that the NPSA is making the recommendations
outlined in this patient safety alert.
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Further details
For further information about this patient safety alert, please contact:

Linda Matthew, Semor Pharmadst, Safe Medication Practice
Mational Patient Safety Agency

4-8 Maple Street

London WA1T SHD

Tel: 020 7927 8500

Emazil: paediatric-infusions@npsa.nhs.uk

For more information on the NPSA, visit www.npsa.nhs.uk

Page 15 of 19
Revised February 2012




Western Health & Social Care Trust
Policy for Prescribing Intravenous Fluids to Children

L

20

21

22

23
24

25

26
27

28

29
30

Patient safety alert 22

Reducing the risk of hyponatraemia when administering
intravenous infusions to children

Page 10 of 12

References

Flayfor 5D. Hypotonic intravenous solutions in children. Expert Opinion on Drug Safety. 2004; 3: 67-73

Jenkins J and Taylor B. Frevention of hyponatraemia. Arch Ois Child. 2004; B9-533

Cosgrove b amd Wardhaugh A. Latrogenic hyponatraemia. Arch Dis Child. Online [e-letter] (27 June 2003)

Maoritz ML and Ayus JC. Review. Preventing neurological complications from dysnatraemias in children. Peedistr Wephrol
2005; 147: 273-274

Royal College of Anaesthetists. News: Possibility of water overfoad with severs hyponatraemia developing after the use of
giucose 43 and sodium chionide 0.18%. (November 2003).

wWay C et al. Perioperative fluid in children - a survey of curment practice. & J Ansesth. 2006; 97: 371-378

Royal College of Faediatrics and Child Health, and the Meonatal and Faediatric PFharmacists Growp. Medicine for Children.
(20031

Fhillips €. ktonitorimg when prescribing intravenous fluids in children s essential. Pharmacy in Practice. 2005; 15 158-160
Walsh SR and wWalsh CJ. Intravenous assooated morbidity on postoperative patients. Ann & Coll Sung Engl 20035; 87: 126-
130

Lobo DM et al. Peri-operative fluid and electrolyte management: a survey of consultant surgeons in the UK. Anmnn & Goll
Sung Eng. 2002; 34 156-160

stern RH amd Silver SM. 5alt and water: read the package insert. 4 J Med 2003; 96: 545-552

shafiee MAS et 8l How to select optmal maintenance intravenous fluid therapy. Q@ J Adfed. 2003; 96: 60 1-510

Royal Children's Hospital, Melbowrne. Clinical Fractice Guidelines. Available at

wowewe rchoorg_ausclinicalguidescpgcfm?doc_id=8347

Loughray ChA &t al. Sodium measuremeant effact of differing sampfng and analytical methods. Ann Oin Siochem 2006;
£3: 485-483

Reynolds RM et al. Disorders of sodium balance. 8A4. 2006; 332: 702-705

Lobo DM et al. Froblems with solutions: droeming i the brine of madequate knowledge base. Cinicsl Mutnition. 2001;
200 125-130

Calum kG and Whimster F. Extremes of age: The 1999 Report of the Confidential Enquiry into Perioperative Deaths.
mations! Sonfidential Enguiry into Penoperative Deaths. 1299

Advanced Paediatric Life support Group. Advanced paediatric life support the practical approach. Badd Fubliching Group.
1993; 224

Arieff Al et al. Hyponatraemia and death or permanent brain damage in healthy children. 2.

1582; 304: 1218-1222

Halberthal et al. Acute hyponatraemia in children admitted to hospital: retrospective analysis of factors contributing to its
development and resolution. S\l 2001; 322; 780-782

Zamaik AF et al. Management of hyponatraemic seizures in childran with hypotonic saline: & safe and effectve stratagy.
rit Care Aded 1991; 19 758-762

Moritz ML and Ayus JC. Prevention of hospital acquired hyponatraemia: a case for using isotonic saine. Pediatrcs.

Z003; 111: 227-230

Holliday MA and Segar WE. The maintenance nead for water in parenteral flusd therapy. Fediatrics. 1957; 19: 823-832
Hoorn EJ et al. Acute hyponatraemia related to intravenous fluid administration in hospitafzed children: an observationa
study. Pediatnics. 2004; 113: 1279-1284

Hanna 5 et &l. Incidence of hyponatraemia and hyponatraemic seizures in severe respiratory syncytial virus bronchiolitis.
Acta Faedistr 2003; 92 430-434

Duks T and Maolyneux En. Intravenous fluids for seriousty i children: time to reconsider. Lanost. 2003; 362: 1320-1323
Kaneko ¥ et &l Risk of exacerbation of hyponatraemia with standard maintenance fluid regimes. Fzediatr Nephrol. 2004;
15: 1185-11886

Huolliday Ma et al. Acute hospital-induced hyponatraamia in children: & physiclogic approsch. J Fediate 2004; 145
584-537

Hathendl b4, Rubbing salt irto the wound. Arch Dis Child. 2004; 39: 414-417

Taylor D and Durward A. Pouring salt on troubled waters. Anch Ois Child. 2004; 89 411-414

& A patient safety alert requires prompt action to address high risk safety problems.

This patient safety alart was writtan in the following context:

It represents the view of the National Patient Safety Agency, which was arrived at after consideration of the evidence
available. It is antidpated that healthcare staff will take it into account when designing services and delivering patient
care. This does not, however, override the individual resporsibility of healthcare staff to make decisions approgriate to
local circurmstances and the needs of patients and 1o take appropriate professional advice wiere neoessary.

& Mational Patient Safety Agency 2007. Copyright and other imtelectual property rights in this material belong to
the MFSA and all mghts are reserved. The MFSA authorises healthcare organisations 1o reproduce this material for
educationz’ and non-commencal use.
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APPENDIX 37 Intravenous Fluid Prescription for Children aged from 1 Month

- 16 Years

INTRAVENOUS FLUID PRESCRIPTION FOR CHILDREN AGED FROM 1 MONTH - 16 YRS

Addressograph: Sodium __ mmoll
Potassium mmoliL
o PATIENT'S WEIGHT kgs
ELECTROLYAES Chloride mmal/L B
Urea — mmolll [ Estimated
Glucose mrmol/L [ Mreighed
A*  Prescribed by {signed, date, time) Caloulation of id Fluid Bol
SOLUTION | RAPID FLUID BOLUS "'s‘ :m":' VOLUME | SITE et b o d = o =
KEY (misfhr)]  mis) B* _Checked by (signed, date, time) 20mis/kg 0.9% sodium chloride LV orl.0
0O Sodium chloride 0.9% A (10mi/lg aliquots if trauma or DKA)
B1 STAT
Serial EXpiry__ £ B. - mls
B2 0 Sodium chloride 0.9% STAT A PRy after first bolus. May ba repeated. Get senior help.
Senal EXpiry_/___ B.
MAINTENANCE FLUIDS HRLY ADDITIVES A®  Prescribed by (sianed, date, tims) Calculation of 100% Maintenance rate;
RATE
Fheame soe oNChENT o GEsess Ak of ipponaTaemia) B* Checked by (signed, date, time) (a) First 10kg = 4misx kg = mi/hour
_ - _ _ _ (b)Second10kg = 2misx _ kg=__  mlhour
'Frm' \patierts and other patients af nsk o hyp COmpliCaions A
ucx 5288t o of e fellowo D
() Beyond 20kg = 1milsx ko= milhour
[ 1000mis 0.9 % sodium chioride B.
with glucose 5% s fior 100% maintenance rate add (a) + (bl + (€
[ s00mIls Hartmann's sclution =
with glucose 39 B. mi f hour
51 Sertal Expiry_~ A - B .
- M RATES S0milr
52 sarmal Eepty___i mifhr mwm m::ﬂﬁlmt:ﬁ
53 . o = B. cilgtot“: b ntenance sk of
= £ e S End time: o hs (Max 24 hours)
55 Serial Expiy /S Ctscontinued by. we
A
B. Notes:
1A Senat epny_c o | B.
1B — Expiy_s__s mil/hr B.
1C Senal Expiry_/__/__ B
Rl=} Serial, Expiy__A__s .
1E Seral Expiry_/__ /S B.
Ened tirme: H hrs (max 24 hours)|
CAscontinued by
Al
2
B.
3 A
B.
a A
B.
5 Al
B.
Al
6 Please use this space fior caloulations, additional blood
B. results and to detall fluid management plan. See wallchart for advice
HRLY ADD! Aw  Prescribed by (signed, date, time} Calculation of Fluid Deficit s e presise pestets
REPLACEMENT FLLIDS RATE B* Checked by (signed, date, time) Volume to be replaced = % tion X kg X 10) as misof:
sodium chicride 0.9% minus fluid bolus velume
A
[]1000mis sodium chioride 0.9% P Replacement period = 24 hours (48 hours if Na <135 or >145)
. {volume to be replaced imls)i =
Rl Serlar oy B.
R2 Senal Expiry /S B. {Replacement period (hrs) } =
R3 Serial Expiry_/___ 4 -
mirhr Beplacementrate =
R = mis / hour
VLR SCONe i isbsiar. Prisstis Seeeed Cannula #1 Cannula #2 Cannula #3

Purnp particulars

Type of pump:

Asset iD:

iiii
¥

Prasibls frud sigas of phletstn.
DESEFVE CANNULA

Date/Time of Insertion:

Date/Time of Insertion: Date/Time of Insertion:

Siza/type:

Inserted by:

Patent [] Removed []

Simitype: Sizetype:

Site: Sita:

Inserted by: Inserted by:

Patent [1  Removed [] Patent [1  Removed []

WFCTIT e TTA05
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