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ABSTRACT:

Background: Albumin is a human

blood product associated with risks

to patients and subject to supply

shortfalls. It is expensive compared

with synthetic colloid and crystalloid

alternatives. An audit performed in

2003 found that albumin was being

used for a wide variety of indications

in British Columbia, many of which

were not supported by the literature.

Based on these results, evidence-

based guidelines for albumin use

were developed and released in Oct -

ober 2007. The guidelines specified

“Indications for which albumin may

be used” and “Indications for which

albumin should not be used.” The

audit was repeated in 2009 to deter-

mine if the introduction of guidelines

had any effect on albumin prescrib-

ing practices in BC. 

Methods: Nine of the 13 hospitals

audited in 2003 were audited again

in 2009. Transfusion medicine tech-

nologists in participating hospitals

recorded the specialty of the order-

ing physician and the indication for

albumin use for each order filled 

during both audit periods. 

Results: The three most common

clinical entities requiring albumin

reported in 2009 are listed as ap -

propriate indications for this blood

product in the provincial guidelines.

In stark contrast, the most common

clinical entities requiring albumin

reported in 2003 are listed as inap-

propriate in the guidelines. Howev-

er, along with this improvement in

prescribing practice, the 2009 audit

also shows that many clinicians are

still using albumin for indications

that are not supported by the litera-

ture. The major users of albumin con-

tinue to be cardiac surgery and inter-

nal medicine, particularly hema tology

and nephrology. 

Conclusions: While some progress

has been made, continuing education

is required to encourage clinicians

to follow evidence-based guidelines

and ensure that albumin is prescrib -

ed for patients who are most likely 

to benefit.

Background
Albumin has historically been used

for a wide variety of indications. How-

ever, prescribing albumin for many of

these indications is not supported by

current evidence or is controversial or
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only weakly supported by the available

literature.1-4 Standardized use of al bu-

min is necessary to ensure maximal

benefit to patients while minimizing

unnecessary exposure to blood prod-

ucts and their associated risks (allergic

reactions, circulatory overload, and

transmission of bloodborne infectious

agents). At $2.60 per gram (Can adian

dollars),5 albumin is substantial ly

more expensive than the alternatives,

which include crystalloids (such as

normal saline or Ringer lactate) and

synthetic colloids (such as the hydrox-

yethyl starches), entailing a signifi-

cant financial burden for a product of

questionable clinical benefit. 

In 2003, the BC Transfusion Med-

icine Advisory Group (TMAG) audit-

ed albumin prescribing practices in

British Columbia and found that albu-

min was being used for indications

that were considered unsupportable

by literature-based guidelines in other

jurisdictions.6 In 2004, the SAFE

study,7 a randomized controlled trial

of albumin versus normal saline for

fluid resuscitation in critical care pa -

tients, found no significant difference

between the two groups with respect

to 28-day mortality, duration of mech -

anical ventilation, or hospital length

of stay. These studies provided the

stimulus for the development of the

Guidelines for Albumin Use in Adults

in British Columbia, a joint effort of

the BC Provincial Blood Coordin -

ating Office, TMAG, and a group of

acute care physicians. The guidelines8

were released in October 2007 and are

available online at www.pbco.ca. 

Given that numerous studies have

shown that albumin is used inappro-

priately most of the time,9-11 it was

hoped that the introduction of locally

developed guidelines would result in

a change in prescribing practices.

There were early indications that this

might be the case: in the calendar year

following release of the guidelines,

men’s Health Centre of BC was ex -

cluded because the 2007 guidelines

are for adult patients only, and most of

the albumin at that site is used for pedi-

atric patients. 

The hospital transfusion services

at all sites were asked to complete a

form for each albumin order filled dur-

ing the study period: 1 October to 1

December 2009. The form included

fields for the hospital, the type and

amount of albumin ordered, the spe-

cialty of the ordering physician or

service, and the clinical indication for

the product. To participate, hospitals

were required to collect data for at

least 1 month, and were then asked to

collect data for a full 2 months. 

At the end of the study period, 

the anonymized completed forms

were returned to the Provincial Blood

Coordinating Office for entry into a

database and further analysis. The

specialty of the ordering physician

and in  dications for use were then com-

pared with data from the 2003 audit,

which were reorganized to include

only the hospitals that participated in

both audits. 

Finally, transfusion medicine direc-

 tors and chief technologists at each
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the amount of albumin issued to BC

hospitals by the Canadian Blood Serv-

ices decreased by 9.7%, while albu-

min use across Canada (excluding

Quebec) rose by 3.6% (oral commu-

nication with J. Unrau, hospital liai-

son specialist, Canadian Blood Serv-

ices BC and Yukon, 2 December 2011).

In order to examine the effect that

the introduction of guidelines for the

use of albumin has had on BC prescrib-

ing practices, we performed another

province-wide audit of albumin use in

2009. We hypothesized that the pro-

portion of albumin used inappropri-

ately (i.e., for indications not named

in the guidelines or those categorized

in the guidelines as “Indications for

which albumin should not be used”)

would decrease compared with the

baseline established in 2003.

Methods
After the study design was approved

by the research ethics board and insti-

tutional review board of each partici-

pating site, the audit began.

Twelve of the thirteen hospitals

that participated in the original 2003

audit were asked to participate in the

2009 audit. The Children’s and Wo -

Albumin has been shown to 

have uncertain or no benefit over

conventional intravenous fluids for many

of the indications for which it is most

commonly used, yet the overall use of

albumin continues to rise in Canada. 
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site were asked to describe how the

Guidelines for Albumin Use in Adults

in British Columbia document was dis -

tributed within their respective hospi-

tals and whether additional education

about the Guidelines was provided. 

Results
Nine hospitals in four of BC’s five

health regions agreed to participate in

the study. All hospitals began data col-

lection on 1 October 2009. Eight hos-

pitals collected data for 2 months, and

one hospital collected data for 1 month.

A total of 315 forms were re ceived.

Eight of the hospitals reported a cap-

ture rate of 90% to 100% of their albu-

min use; one hospital reported capture

of approximately 50% of use. As this

hospital accounted for less than 2% of

provincial albumin use and for only

1% of the albumin used in the study,

the incomplete data capture does not

affect the conclusions.

The total amount of albumin

or der ed during the 2009 audit was

67 277.5 grams versus 47 032.3 grams

for the same hospitals during the 2003

audit. Because hos pitals collected for

different lengths of time in the first

study, these amounts are not directly

comparable. The amounts can, how-

ever, be used as denominators for

determining the proportion of appro-

priate albumin use in each year.

Use by indication
The indications for albumin use ac -

cording to the guidelines are shown in

. The 2003 values have been

reformulated to include only the hos-

pitals that participated in both studies.

Indications have been divided into

three categories: (1) Appropriate use

(i.e., indications are listed in the 2007

guidelines under the heading “Indica-

tions for which albumin may be

used”); (2) Inappropriate use—speci-

fied (i.e., indications are listed in the

guidelines under the heading “Indica-

tions for which albumin should not be

used”); (3) Inappropriate use—not

specified (i.e., indications are not

specifically mentioned in the guide-

lines because no evidence supporting

the use of albumin for them exists). 

The amount of albumin used in

2009 considered to be appropriate

according to the 2007 guidelines in -

creased by nearly 35% when com-

pared with the amount used in 2003.

Indeed, the top three indications in

2009 were all considered appropriate:

Table 1
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Table 1. Appropriateness of albumin use by indication according to guidelines, 2003 vs 2009.

Indication

2003 2009
2003 vs

2009
%

difference

2009

% of total
albumin

used

% of total
albumin

used

Number of
orders

Appropriate use

Cardiac surgery: postoperative 
volume expansion 8.37 16.85 +8.48 11

Hepatic resection 1.57 8.68 +7.11 16

Nephrotic syndrome 0.69 1.74 +1.04 10

Paracentesis and ascites 2.60 13.26 +10.66 26

Plasmapheresis 7.12 15.76 +8.64 10

Thermal injury 1.44 0.07 -1.36 1

Total 21.79 56.36 +34.57 74 
(23.5%)

Inappropriate use—specified

Cardiac surgery: pump prime 6.17 0 -6.17 0

Cerebral ischemia/closed head
injury/subarachnoid hemorrhage 3.64 1.13 -2.51 5

Hypoalbuminemia 10.95 2.34 -8.61 18

Hypoalbuminemia and malabsorption 0.53 1.69 +1.16 6

Hypotension in hemodialysis 10.37 6.43 -3.94 26

Nutritional intervention 0.05 0.76 +0.71 2

Volume replacement/expansion 16.35 11.13 -5.22 67

Total 41.89 23.58 -18.41 124
(39.4%)

Inappropriate use—not specified

Diuretic resistant peripheral edema/ascites 1.54 1.06 -0.48 7

Hepatorenal syndrome 0.43 0.59 +0.17 1

Organ transplantation 3.22 2.68 -0.54 6

Other 22.71 5.40 -23.48 42

Pancreatitis 0.53 0.52 -0.01 2

Prevention of peripheral edema/ascites 1.46 8.86 +7.40 50

Renal failure 0.27 1.04 +0.77 9

Total 36.33 20.15 -16.18 117
(37.1%)
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(1) postoperative volume expansion

for cardiac surgery; (2) plasmaphere-

sis; and (3) paracentesis and ascites.

However, the majority of orders sub-

mitted for albumin in 2009 were still

for “inappropriate” indications and

only 23.5% of all orders in 2009 were

for appropriate indications. 

Use by specialty
The specialties of the physicians who

ordered albumin are shown in .

The only major change from 2003 was

a large increase in use by internal med-

icine. However, this is almost com-

pletely offset by a large decrease in

use by nephrology, and the changes

may be the result of coding the same

practitioners differently. As in 2003,

the major users of albumin were inter-

nal medicine, cardiac surgery, general

surgery, and hematology. However, it

is important to note that cardiac sur-

gery use moved from primarily inap-

propriate use in 2003 (cardiac surgery:

pump prime) to appropriate use in

2009.

Educational survey
Seven of the nine hospitals completed

the survey about disseminating the

2007 albumin guidelines and provid-

ing additional education. Five sites

distributed the guidelines via hard

copy, one site distributed the guide-

lines via e-mail, and one site distrib-

uted the guidelines via multiple meth-

ods (e-mail, hard copy, posted on

intranet, and integrated into a preprint-

ed order form). Two hospitals distrib-

uted the guidelines to all physicians,

three hospitals distributed only to the

specialties that typically use albumin,

one hospital only to nephrologists and

intensivists, and another hospital only

to nephrologists. Two hospitals pro-

vided additional education about the

guidelines: one held grand rounds for

all physicians and the other held resi-

dent rounds.

Table 2

Conclusions
Albumin has been shown to have

uncertain or no benefit over conven-

tional intravenous fluids for many of

the indications for which it is most

commonly used, yet the overall use of

albumin continues to rise in Canada.

The amount of albumin issued to

Canadian hospitals (excluding Que-

bec) grew 51.8% between 2003 and

2009 (oral communication with J. Un -

rau, hospital liaison specialist, Cana-

dian Blood Services BC and Yukon, 2

December 2011).

Two years after the introduction of

evidence-based guidelines for albu-

min use in BC, the results are both

heartening and discouraging. On the

positive side, the total amount of albu-

min being used for appropriate indi-

cations has risen dramatically, from

22% to 56%. The top three indications

are now in the appropriate category, in

contrast to 2003 when the top three

indications were in the inappropriate

category. This could be interpreted as

evidence that practice is changing

toward more evidence-based use of

albumin. 

However, looking at the number

of orders received for each indication

in the 2009 audit, it is discouraging 
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Table 2. Comparison of albumin use by specialty, 2003 vs 2009.

Specialty 2003 2009
2003 vs 2009
% difference% of total

albumin used
% of total

albumin used

Anesthesiology 10.90 2.27 -8.63

Cardiac surgery 14.78 20.25 +5.47

Cardiology 0.16 0.06 -0.10

Critical care 3.24 2.24 -1.00

Emergency medicine 2.18 0.07 -2.10

Gastroenterology 5.05 2.12 -2.93

General practice 0.74 1.86 +1.12

General surgery 14.51 18.01 +3.50

Hematology 6.30 13.58 +7.28

Infectious diseases 0.05 0.15 +0.10

Internal medicine 11.67 31.44 +19.77

Nephrology 17.28 3.05 -14.23

Neurology 7.95 1.10 -6.85

Neurosurgery 1.62 1.04 -0.58

Obstetrics and gynecology 0.37 0.52 +0.15

Oncology 0.01 0.07 +0.06

Orthopaedics 0.05 0.07 +0.02

Other 1.76 0.15 -1.61

Resident* 0.85 0.15 -0.70

Respiratory 0.05 1.25 +1.19

Vascular 0.48 0.56 +0.08

Total 100.00 100.00

*This category contains physicians-in-training whose specialty is unclear.
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to see that 39.4% of orders were for

indications specifically listed in the

guidelines as “Indications for which

albumin should not be used” and an

additional 37.1% of orders were for

indications that were inappropriate,

although they were not specifically

named in the guidelines. It should be

noted that this is a “best-case sce-

nario,” as the ordering clinicians were

given the benefit of the doubt when

the data were analyzed. For example,

the indication “hepatic resection” was

considered appropriate even though

the actual indication in the guidelines

is “post-operative liver resection pa -

tients with concomitant ascites.”

The apparently suboptimal impact

of the albumin guidelines may have

been due to ineffective strategies for

implementation or dissemination of

the information. The delay between

the 2007 release of the guidelines and

the 2009 audit may mean that a tem-

porary improvement in albumin use

was not captured: there are hints of

this in a 9.7% decrease in the amount

of albumin issued to BC hospitals in

2008 followed by a 0.8% increase in

2009 (oral communication with J. Un -

rau, hospital liaison specialist, Cana-

dian Blood Services BC and Yukon, 2

December 2011). It is known that clin-

ical education strategies require fre-

quent reinforcement to continue alter-

ing practice.12

In summary, the introduction of

evidence-based guidelines in British

Columbia has led to mixed results.

Although the amount of albumin be -

ing used for appropriate indications

has increased since the introduction of

provincial guidelines, the majority of

orders for albumin continue to be for

inappropriate indications, thus high-

lighting the importance of continuing

education regarding the costs and risks

of albumin use and the need to follow

evidence-based guidelines.
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