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ABSTRACT
Intravenous (IV) fluid administration is one of the most common interventions in
the hospital setting. The associated complication rate is higher than previously
believed, with adverse effects impacting recovery, length of stay, cost, patient
safety, and survival. Several patient populations are at increased risk, and there are
substantial data implicating inappropriate fluid administration as a contributing
factor to increased morbidity and mortality. Related complications are largely
preventable, and unmet educational needs are well-documented. An increase in
evidence-based management has the potential to improve outcomes related to a
number of quality indicators.
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Nurse practitioners play a vital role in the
national campaign to achieve better
quality control in the health care sector.

The inpatient setting is a particularly high-risk
environment for iatrogenic complications, which
occur at an unacceptably high frequency. Conse-
quently, hospitals and providers are under intense
pressure to improve patient safety, length of stay,
readmission rates, surgical outcomes, sepsis survival,
and hospital-acquired complications. Overlooking
best practices in any area of care can have an
immense negative impact on these important
indicators.

There is a growing body of evidence identifying
inappropriate management of intravenous (IV)
fluids as problematic.1 Adverse effects are more
prevalent than previously known, and despite
compelling evidence to guide practice,
management has not changed significantly. The
purpose of this evidence-based literature review is
to highlight the associated risks of fluid adminis-
tration, promote more judicious prescriptive prac-
tice and oversight, differentiate between surgical

and medical issues, and expand on common
inpatient conditions.

BACKGROUND
During hospitalization, IV fluid administration is one
of the most common interventions provided.
Approximately 90% of patients receive IV therapy,
the majority of which are continuous infusions.2

Although the usefulness of this potentially lifesaving
intervention is undisputed, insufficiently less emphasis
has been placed on the associated risks. It is estimated
that 1 in 5 patients will experience a complication
related to IV fluid therapy during the course of their
hospital stay.3 Clinical manifestations are often
insidious and may preclude providers from
recognizing a causal relationship. Although
pulmonary edema secondary to fluid overload is
frequently observed, detrimental effects extend
beyond the cardiopulmonary system, often without
recognition. Clinical manifestations range from mild
to severe with extended stays in critical care, need for
intubation, infected surgical sites, and increased
transfusion requirements being among the more
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serious consequences.1 Importantly, recent studies
have implicated positive fluid balances as an
independent prognostic indicator for mortality in a
variety of patient cohorts.4 Although there are several
populations that require a more conservative
approach and closer monitoring to mitigate risk,
adverse effects are not isolated to high-risk groups
alone. Superfluous administration can affect uncom-
plicated patients as well, who have shown difficulty
excreting sodium, chloride, and fluid loads delivered
in high-volume infusions. Prescribing guidelines for
fluid administration are historically based on ongoing
losses and physiologic needs. However, these are
difficult to estimate, resulting in wide variations in
management that typically err on the side of over-
hydration.1 The answer to iatrogenic fluid overload is
usually diuretic administration, imposing an
additional risk related to the untoward effects of the
pharmaceutical agents.

HIGH-RISK POPULATIONS
Surgical Patients
Surgical outcomes are a robust indicator of institu-
tional quality, carrying significant market implica-
tions in the current health care environment. A
landmark trial5 examining the effects of IV fluid on
postoperative complications provided early insight.
The study randomized 172 patients from 4 hospital
centers undergoing elective colon resection to
receive either standard IV therapy or a targeted,
more restrictive regimen. The standard protocol
resembled common practice for colorectal surgery,
whereas the restrictive regimen was directed at
maintaining preoperative weight. Targeted therapy
reduced the average volume administered by 1 L
over each 24-hour period, resulting in a complica-
tion rate of 30% for the restrictive regimen
compared with 56% for those receiving the more
liberal regimen (P ¼ .003). Larger fluid volumes
were associated with a higher incidence of surgical
site infections, bleeding, sepsis, stroke, anastomotic
leaks (2 of which required surgical intervention),
and pulmonary edema requiring ventilator assis-
tance. Additionally, although there were no deaths
in the fluid-restricted group, 4 occurred in the
standard group, yielding a 4.7% mortality rate for

patients undergoing elective surgery. The deaths
occurred in 4 different centers, minimizing a sus-
pected effect related to variation in surgical tech-
nique or postoperative care. Between the groups, no
difference in the incidence of hypotension
was noted.

The findings challenged the traditional view of
IV fluids as a largely benign intervention in surgical
patients. Subsequent randomized controlled trials,
retrospective studies, meta-analyses, and systematic
reviews evaluating a variety of surgical interventions
have produced similar findings, revealing improved
outcomes when IV fluids were restricted.6 Several
studies examined major abdominal surgeries in
which anastomotic leaks, gastrointestinal
complications, and surgical site infections are a
significant concern.

Clinical trials evaluating the effects of intra-
operative fluid management have provided further
insight. Although liberal fluid administration is still
widely used during surgical procedures, many
believe this practice should be modified in favor of
more conservative regimens. The American Asso-
ciation of Anesthesiologists has shared this view for
several years now,7 but changes in clinical practice
have been slow to evolve. Theories that
recommend liberal intraoperative fluid
administration date back to the 1960s and are
largely rooted in the presumed amount of third
spacing occurring during surgery. Recent studies
have refuted this claim, maintaining that
intraoperative third spacing has been grossly
overstated throughout the years.8 A recent
systematic review and meta-analysis7 analyzing
1,397 elective surgical cases enrolled in 12
randomized controlled trials examined the effect of
fluid management on outcomes in a variety of
surgical procedures. Of 1,397 subjects, 693 were
randomized to receive a restrictive intraoperative
fluid regimen and 704 to a liberal regimen.
Although the terms liberal and restrictive were not
quantitatively defined, the mean difference in the
intraoperative volume was substantial (4,048 vs
2,019 mL). Statistical analysis revealed an
astounding 35% reduction in complication rates for
those randomized to restrictive regimens. Patients
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