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Traditional IV Fluid Guidelines

� Guidelines still in use originated with 
Holliday and Segar in 1957 



Traditional IV Fluid Guidelines

� These result in IV fluids – especially for 
the “maintenance” component - that 
are:

� Relatively generous in volume

� Hypotonic with respect to serum



Risks of Traditional IV Fluid 
Guidelines

� Growing concerns about risks from 
traditional IV fluid prescribing

� Numerous reports of death or 
permanent brain damage – when serum 
sodium falls rapidly, causing brain 
swelling – due to inappropriate IV fluids



Risks of Traditional IV Fluid 
Guidelines – Why?

� “SIADH” – Secretion of Inappropriate 
Anti Diuretic Hormone 

� Occurs in most conditions that lead to a 
requirement for IV fluids

� Reduces body’s ability to excrete free 
water

� Serum sodium falls by dilution



Reducing Risks of IV Fluids –
How?

� Most agree that “isotonic” solutions 
(sodium content close to serum) are 
best for “bolus” therapy and 
perioperative fluids

� Some controversies remain about 
“maintenance” requirements and what 
fluids are best



International Perspective 

� UK National Patient 
Safety Agency 
issued nationwide 
“ALERT” March 2007



NPSA Alert 

� Alert was very prescriptive about types
of IV fluids



NPSA Alert 

� Recommended limiting availability of 
“hypotonic” solutions to special units 
such as ICUs.  

� Specifically they limited the UK 
approximate equivalent to our “D5 ¼
normal saline”



NPSA Alert 

� Recommended isotonic IV fluids for 
most circumstances (Normal saline or 
equivalent of Ringer’s Lactate)

� Allowed D5 0.45% NS (a mildly 
hypotonic solution) if child’s serum 
sodium is normal, and child not at high 
risk of SIADH 



NPSA Alert 

� Other parts of the guidelines were more 
general, e.g. appropriate

� Training of staff

� Monitoring of children

� Audits of hospital practice



International Perspective - US 

� Harriet Lane Handbook notes 
controversy, but continues to 
recommend traditional approach

� Anecdotally practice has changed much 
less in the US than elsewhere 



International Perspective -
Canada 

� Nova Scotia inquest of a death > 20 
years ago! 

� In April 2007 the Ontario Pediatric 
Death Review Committee (OPDRC) 
reported six deaths associated with 
hypotonic intravenous (IV) fluids. 



International Perspective -
Canada 

� Report circulated to Chiefs of Pediatrics 
in major hospitals

� Report referred to guidelines from the 
Hospital for Sick Children 



International Perspective -
Canada 

� The Canadian Medical Protective 
Association included case reports and 
an alert in its December 2008 
newsletter 



International Perspective -
Canada 

� ISMP Canada Safety Bulletin (October 
27 2009) 

� Hospital-Acquired Acute Hyponatremia:  
Two Reports of Pediatric Deaths 



ISMP Canada 
Recommendations

� “Ensure that guidelines for fluid and 
electrolyte therapy are aligned with the 
regional pediatric referral centre within 
the province or territory”



ISMP Canada Recommends 
these Guidelines Include:  

� the optimal choices for parenteral
solutions and rates of administration;

� the circumstances under which 
hypotonic solutions may be used;



ISMP Canada Recommends 
these Guidelines Include:  

� the minimum requirements and 
frequency for:

� monitoring serum electrolytes,

� accurate measurement of all sources of 
intake and output (during every shift, and 
with an ongoing cumulative balance) 



ISMP Canada Recommends 
these Guidelines Include:  

� early involvement of the most 
responsible physician in cases where 
fluid intake greatly exceeds urine output;

� how to identify, treat, and monitor 
patients with electrolyte disorders such 
as hyponatremia
� (e.g., specify when additional monitoring 

such as measurement of urine osmolarity
and urine electrolytes are required);

� criteria for expert consultation.



What is the role for CAPHC 
Patient Safety Collaborative?

� Monitoring patient safety risks from IV 
fluids 

� Addressing ISMP Canada’s 
recommendations that small hospitals 
get guidelines from major regional 
centres?  



Monitoring Risks - Canadian 
Paediatric Trigger Tool

� Current lab module includes Na < 120 
as a trigger

� Standard definition for acute 
hyponatremia: fall from normal (135-
145) to <130 within 48 hours or less

� <120 is typical for patients who have 
died – too severe to be helpful as a 
“trigger”



Canadian Paediatric Trigger Tool

� Can definition for hyponatremia be 
changed at this stage?

� Need to consider trigger for 
hypernatremia as well

� Concerns remain about isotonic solutions 
leading to hypernatremia

� Neonates are most susceptible to this –
most guidelines don’t address this well



� “Regional pediatric referral centres ≈
CAPHC centres

� Addressing ISMP Canada’s 
recommendations seems an appropriate 
task for the CAPHC Patient Safety 
Collaborative

Role for Collaborative re ISMP 
Canada Recommendations



Role for Collaborative re ISMP 
Canada Recommendations

� Do all “regional pediatric referral 
centres” have guidelines?

� Do those guidelines match ISMP’s
criteria?

� Are those guidelines in a form useful for 
smaller centres?  



Possible content for “uniform”
guidelines

� Suggestions are adapted from the 
Hospital for Sick Children guidelines as 
published in 2009 Handbook, and web 
site



Possible content for “uniform”
guidelines

� Very close monitoring of patients 
receiving intravenous fluids, to include, 
prior to start of IV therapy, and at least 
daily thereafter: electrolytes, “ins and 
outs,” and weight. 



Possible content for “uniform”
guidelines

� Individualized prescribing of amounts 
and types of solutions depending on a 
detailed review of patient hydration 
status, ongoing losses, and other 
factors. 



Possible (partial) content for 
“uniform” guidelines

Types of fluids (if > 1 months gestational age):

� Use of isotonic solutions for most  
circumstances

� Use of solutions with 0.45% normal saline 
acceptable for maintenance fluids 

� if serum sodium is ≥138

� clinical condition has relatively low risk of SIADH

� Limit very hypotonic solutions (D5 ¼, or “2/3 –
1/3,”) to specific circumstances (e.g. renal loss 
of free water), with appropriate consultation



Possible content for “uniform”
guidelines

� Guidelines for amounts of fluids are 
clearly important

� Available guidelines address this in 
background discussion, but not always in 
the formal “guideline” section 

� “Amount” guidelines are harder to 
specify because prescribing is so 
individual



Possible content for “uniform”
guidelines

However, consider: 

� Requiring a maximum total fluid intake 
order on all patients receiving IV fluids, 
to address risks due to combined IV plus 
enteral fluids, or multiple IV fluids for 
different purposes.  

� Defining limits for 12 hour positive or 
negative fluid balances to ensure a 
physician is called to reconsider fluid and 
electrolyte management. 



Possible content for “uniform”
guidelines

Define when monitoring is not necessary, 
to prevent guidelines from being too 
burdensome:

� Day surgery if IV discontinued at end of 
the case 

� Minimal IV fluids (e.g. for medication)

� HSC suggests if IV < ½ “maintenance”

� However, ½ maintenance may be maximum 
tolerated fluid if severe SIADH



Possible content for “uniform”
guidelines

� Guidelines stating “not applicable in the 
Neonatal Care Unit” are not helpful

� Need age criteria

� NPSA suggests one month

� Presumably this should be corrected for 
gestation! 

� This needs more work – perhaps 
intermediate criteria from one to two 
months corrected age?    



Other considerations for 
“uniform” guidelines

� How are guidelines “enforced”?

� Limiting availability of specific fluid types 
relatively simple

� Defining which fluids should be used when –
and amounts – not so straightforward    



Where to start?

� Is there interest?  If yes, 

� Which CAPHC centres have formal 
guidelines?

� On what points do these agree

� On what points do they differ?



Where to start?

� Are guidelines audited or enforced in 
some way?

� How does this occur?



Where to start?

� For centres without existing guidelines -
don’t reinvent the wheel!

� Consider role of CAPHC centres with 
respect to local hospitals in their regions



THANK YOU!

� Comments or questions? 


