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“Dehydration is an important cause of death in patients with Ebola virus disease (EVD).
Parenteral fluids are often required in patients with fluid requirements in excess of their
oral intake. The peripheral intravenous route is the most commonly used method of
parenteral access, but inserting and maintaining an intravenous line can be challenging in
the context of EVD” Ker et al (2015).
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Abstract:
BACKGROUND: Dehydration is an important cause of death in patients with Ebola virus
disease (EVD). Parenteral fluids are often required in patients with fluid requirements in
excess of their oral intake. The peripheral intravenous route is the most commonly used
method of parenteral access, but inserting and maintaining an intravenous line can be
challenging in the context of EVD. Therefore it is important to consider the advantages and
disadvantages of different routes for achieving parenteral access (e.g. intravenous,
intraosseous, subcutaneous and intraperitoneal).
OBJECTIVES: To compare the reliability, ease of use and speed of insertion of different
parenteral access methods.
SEARCH METHODS: We ran the search on 17 November 2014. We searched the Cochrane
Injuries Group’s Specialised Register, Cochrane Central Register of Controlled Trials
(CENTRAL, The Cochrane Library), Ovid MEDLINE(R) In-Process & Other Non-Indexed
Citations, Ovid MEDLINE(R) Daily, Ovid MEDLINE(R) and Ovid OLDMEDLINE(R), Embase
Classic + Embase (OvidSP), CINAHL (EBSCOhost), clinicaltrials.gov and screened reference
lists.
SELECTION CRITERIA: Randomised controlled trials comparing different parenteral routes
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for the infusion of fluids or medication.
DATA COLLECTION AND ANALYSIS: Two review authors examined the titles and abstracts
of records obtained by searching the electronic databases to determine eligibility. Two
review authors extracted data from the included trials and assessed the risk of bias.
Outcome measures of interest were success of insertion; time required for insertion;
number of insertion attempts; number of dislodgements; time period with functional access;
local site reactions; clinicians’ perception of ease of administration; needlestick injury to
healthcare workers; patients’ discomfort; and mortality. For trials involving the
administration of fluids we also collected data on the volume of fluid infused, changes in
serum electrolytes and markers of renal function. We rated the quality of the evidence as
‘high’, ‘moderate’, ‘low’ or ‘very low’ according to the GRADE approach for the following
outcomes: success of insertion, time required for insertion, number of dislodgements,
volume of fluid infused and needlestick injuries.
MAIN RESULTS: We included 17 trials involving 885 participants. Parenteral access was
used to infuse fluids in 11 trials and medications in six trials. None of the trials involved
patients with EVD. Intravenous and intraosseous access was compared in four trials;
intravenous and subcutaneous access in 11; peripheral intravenous and intraperitoneal
access in one; saphenous vein cutdown and intraosseous access in one; and intraperitoneal
with subcutaneous access in one. All of the trials assessing the intravenous method involved
peripheral intravenous access.We judged few trials to be at low risk of bias for any of the
assessed domains.Compared to the intraosseous group, patients in the intravenous group
were more likely to experience an insertion failure (risk ratio (RR) 3.89, 95% confidence
interval (CI) 2.39 to 6.33; n = 242; GRADE rating: low). We did not pool data for time to
insertion but estimates from the trials suggest that inserting intravenous access takes
longer (GRADE rating: moderate). Clinicians judged the intravenous route to be easier to
insert (RR 0.15, 95% CI 0.04 to 0.61; n = 182). A larger volume of fluids was infused via the
intravenous route (GRADE rating: moderate). There was no evidence of a difference
between the two routes for any other outcomes, including adverse events.Compared to the
subcutaneous group, patients in the intravenous group were more likely to experience an
insertion failure (RR 14.79, 95% CI 2.87 to 76.08; n = 238; GRADE rating: moderate) and
dislodgement of the device (RR 3.78, 95% CI 1.16 to 12.34; n = 67; GRADE rating: low).
Clinicians also judged the intravenous route as being more difficult to insert and patients
were more likely to be agitated in the intravenous group. Patients in the intravenous group
were more likely to develop a local infection and phlebitis, but were less likely to develop
erythema, oedema or swelling than those in the subcutaneous group. A larger volume of
fluids was infused into patients via the intravenous route. There was no evidence of a
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difference between the two routes for any other outcome.There were insufficient data to
reliably determine if the risk of insertion failure differed between the saphenous vein
cutdown (SVC) and intraosseous method (RR 4.00, 95% CI 0.51 to 31.13; GRADE rating:
low). Insertion using SVC took longer than the intraosseous method (MD 219.60 seconds,
95% CI 135.44 to 303.76; GRADE rating: moderate). There were no data and therefore there
was no evidence of a difference between the two routes for any other outcome.There were
insufficient data to reliably determine the relative effects of intraperitoneal or central
intravenous access relative to any other parenteral access method.
AUTHORS’ CONCLUSIONS: There are several different ways of achieving parenteral access
in patients who are unable meet their fluid requirements with oral intake alone. The quality
of the evidence, as assessed using the GRADE criteria, is somewhat limited because of the
lack of adequately powered trials at low risk of bias. However, we believe that there is
sufficient evidence to draw the following conclusions: if peripheral intravenous access can
be achieved easily, this allows infusion of larger volumes of fluid than other routes; but if
this is not possible, the intraosseous and subcutaneous routes are viable alternatives. The
subcutaneous route may be suitable for patients who are not severely dehydrated but in
whom ongoing fluid losses cannot be met by oral intake.
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