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Summary

Colloid solutions have been developed and used over the past 70 years as
expanders of the intravascular space, based on an understanding of Starling’s law.
Increasing osmotic pressure with colloidal products has remained an attractive
theoretical premise for volume resuscitation. Indeed, colloids have been shown
to increase osmotic pressure in clinical practice; however, the effects are short-
lived. Lower molecular weight colloids exert a larger initial osmotic effect, but
are rapidly cleared from the circulation. Larger molecules exert a smaller osmotic
pressure that is sustained longer.

The main drawback to colloid therapy lies in pathological states with endo-
thelial injury and capillary leak, precisely the clinical scenario where colloids are
commonly given. The colloid solution may leak into the interstitium and remain
there exerting an osmotic gradient, pulling additional water into the interstitium.

There are 4 general types of colloid products available for clinical use. Albu-
min is the predominant plasma protein and remains the standard against which
other colloids are compared. Albumin, pooled from human donors, is in short
supply and remains expensive. Dextrans have been used to prevent deep venous
thrombosis and to lower blood viscosity during surgery. Hetastarch has been
widely used as a plasma volume expander. It provides equivalent plasma volume
expansion to albumin, but has been shown to alter clotting parameters in studies
(prolonging the activated partial thromboplastin time and prothrombin time).
Although severe coagulopathies have been reported in sporadic cases, hetastarch
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has not been shown to increase postoperative bleeding compared with albumin
therapy, even in large doses (3 L/day).

Despite some theoretical advantages compared with crystalloid therapy, col-
loid administration has not been shown to decrease the risk of acute lung injury
or to improve survival. Specific indications for colloid products include
hypoproteinaemic or malnourished states, patients who require plasma volume
expansion who are unable to tolerate larger amounts of fluid, orthopaedic and
reconstructive procedures requiring prevention of thrombus formation and
leukapheresis.

Intravascular volume resuscitation can be es- 2. Colloid Osmotic Pressure
sential in critically ill patients. Debate over the
merits of crystalloid versus colloid solutions has The osmotic pressure of a solution is due to the
continued for decades without a clear resolutionfumber of particles in solution. Each particle, re-
Advocates for colloid administration maintain thatgardless of its mass, exerts on average the same
smaller volumes of these agents can be used fag¥essure because they have approximately the
intravascular resuscitation, avoiding large volumes$ame kinetic energy. Larger particles move at
of crystalloid administration. slower velocities, while smaller particles move
Colloids are expensive, and have allergic riskgn0re quickly. Thus, on average, each particle has
and coagulopathic adverse effects that are not se@pProximately equal kinetic energy.
with crystalloids. Furthermore, many critical ill-  The proteins are the only dissolved substances
nesses lead to increased vascular permeability the plasma that do not diffuse readily through
which limits the ability of colloid solutions to re- Capillary membranes. Because of this, the dis-
main in the vascular space and exert additional os$olved proteins in the interstitium and plasma exert
motic pressure (table 1). Capillary leak can thenthe ‘colloid’ osmotic pressure at the capillary mem-
increase the colloid in the interstitial space leadind’rane. Colloid osmotic pressure is most commonly
to increased oedema formation. measured by a membrane transducer system, which

Several colloid solutions have been developed€tects volume of flow across a semipermeable
and used in clinical practice worldwide. Wise useMembrane. The pore size of the membrane, the mo-
of colloid solutions requires an understanding off€cular weight of the colloid and the surface area

both the chemical properties of colloids and thePf the venous capillary bed affect the volume of
unique features of each solution. flow across the capillary membrahel

Starlind® noted that, under normal circumstan-
ces, the fluid filtered in the arterioles was nearly
equal to the fluid reabsorbed in the venules. The
fluid exchange across a capillary membrane is
given by the Starling Equatidfi:

1. Ideal Colloid Solution

The ideal colloid fluid for intravascular fluid re-
suscitation would be free of antigenic or allergic
properties, exert a sustained intravascular osmotig = ks, — R) — g(M¢ ;)]
pressure and pose no infectious risks. It would not
require cross-matching, would have a long shelfwhere Q is the flow of fluid, k is the hydraulic
life with simple storage requirements and, ofconductivity of the endothelium, S is the surface
course, be very inexpensive. Needless to say, theegea, P is the hydrostatic pressure of the capillary
is no colloid fluid that fulfils all these criteria. (Py) and interstitium (B, o is the Staverman re-
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flection coefficient and1 is the osmotic pressure If a colloid has a net charge, then an electrical
of the capillary 1) and interstitium ;). The  potential will occur across the membrane. The
Staverman coefficient ranges from 0 to 1 and repDonnan equation requires that the sum of the

resents the transfer of colloid across the membrané&harges on each side of the membrane be equal. To
Zero indicates free passage, while 1 is totally im-achieve this there must be an imbalance of electro-

permeable to colloid transfer. The pulmonary Ca_lytes across thg membrgr_le, which gener.ates an
electrical potential in addition to the osmotic gra-

p|||§r|e§ have.a value of 0.7, while most of the Sys'dient, exerted by the nondiffusing colloid.
temic circulation has a value of 0.95.

The major contribution to the osmotic gradient Furthermorg, the p_redigted_osmotic pressure is
. ) . _ ) based on solutions of infinite dilution. When a new
Is the @fference in protein o.n each side _Of .the €N%olloid solution is added to an existing solution, the
dothelium. The concentration of protein in the concentration of the original colloid is decreased
plasma is approximately 7.3 g/dl, while the figure jess than would be expected. This excluded volume
for the interstitial fluid is 2 to 3 g/dl. In healthy effect is because the new total solute volume is less
volunteers the colloid concentration in the inter-than the solute volume of the 2 independent solu-
stitium is about one-third the plasma concentrations.

tion; however, when the capillary permeability is  Albumin, globulins and fibrinogen are the pri-
increased in some pathological states, the osmotigary plasma proteins. Normal concentrations of
gradient between the capillary and interstitium isthese proteins are 4.5 g/dl, 2.5 g/dl and 0.3 g/d|,
decreased and the net flux of fluid into the inter-réSpectively. Because albumin has a relatively
stitium increased. Measured colloid osmotic presSmall molecular weight (69 000D) compared with

sure deviates from calculated pressure. The caICL}—he globulins, 1g of albumin contains more mole_
. . : cules and thus exerts a greater colloid osmotic
lated colloid osmotic pressure of plasma is 15mm : .
ressure. A normal colloid osmotic pressure of hu-

Hg, while the measured pressure ranges from 25t an plasma is 28mm Hg and the partial pressure

30mm Hg®) These differences can be explained ingye to albumin is 21.8mm Hg, while the pressure
part by both the Donnan equation and the excludeg e to the globulins is only 6mm Hg.
volume effect.

3. Colloid Solution Molecular Weight

Table I. Conditions associated with increased capillary leak and Size

Acute respiratory distress syndrome

: Colloids are described by both molecular
Anaphylaxis

Aspiration pneumonia

Bacterial or viral pneumonia

Burns

Cardiopulmonary bypass

Disseminated intravascular coagulation
Drug overdose (salicylates, cocaine, opioids)
Inhalation injury

Head injury

Massive blood transfusion

Near drowning

Pancreatitis

Sepsis

Thromboembolism

Trauma

Venom exposures

[ Adis International Limited. All rights reserved.

weight and size. In monodisperse solutions all the
molecules have the same molecular weight and
size, while in polydisperse solutions there is a wide
range of molecular size and shape. The number
averaged molecular weights is the arithmetic mean
of the weights of all the molecules, while the

weighted average molecular weight is the sum of
the number of molecules at each molecular weight
divided by the total weight of all the molecules.

The weighted average molecular weight is more
affected by the small proportion of very heavy mol-

ecules than the number averaged molecular
weight. An index of polydispersity is given by the

ratio of the weighted average and the number

Drugs 1998 May; 55 (5)
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Table Il. Comparison of colloid solutions

Albumin Dextran in normal saline Hetastarch Pentastarch ~ Gelofusine
5% 25% Dextran 40  Dextran 70
Average molecular weight (D) 70 000 70 000 40 000 70 000 450 000 260 000 30 000
Sodium level (mEg/L) 130-160 130-160 154 154 154 154 154
Osmolality (mOsm/L) 300 1500 308 308 310 326 NA
Plasma volume expansion 500 1700 500-1000 500-700 500-700 600-800 500
(ml/500ml infused)
Duration of volume expansion <24h <24h <6h <24h <36h <12h <4h
Dose limitation <2 g/kg/day 20 ml/kg/day 20 ml/kg/day
Approximate cost per litre in US* 360 400 200 150 130 150 NA
(3US)
Incidence of allergic reaction (%) 0.011 NA 0.007 0.069 0.085 NA 0.066

a Drug Topics Red Book. Montvale (NJ): Medical Economics Co., Inc., 1996.
Abbreviation: NA = not available.

averaged molecular weighfs.The number aver- sure, and about 50 to 60% of plasma protein. The
aged molecular weight is lower than the weightednormal transcapillary leak rate of protein is about
average molecular weight for polydisperse col-5% per hour but increases up to 60-fold during sep-
loids. sisl”l Approximately 10% of the albumin in the
Solutions with small size or low molecular pody is broken down daily; however, the site of

weight particles will be retained in the circulation metabolism is uncertain but is probably the reti-
for a relatively shorter time than larger particles. cyloendothelial systerfll

Particles are lost from the circulation by both renal  commercially available albumin is prepared

clearance and losses into the interstitium. For &om pooled human plasma, then heated for 10
given concentration of colloid, solutions with poyrs at 60°C for sterilisation. It can be stored at
small particles will exert a greater oncotic effect for , 5rmal room temperature (not to exceed 30°C).
a shorter period than larger particles. Similarly, forCurrentIy, a worldwide shortage of albumin exists

a given concc_antration .(weight/volume).of alargeryng the average wholesale price is $US360 per litre
molecular weight colloid there are relatively fewer J¢ o4 albumin (table I1). Given as a 5% solution,

p_arUcIes, SO t_he osmotic ef_fect Is less but the duraé\lbumin has colloid oncotic pressure of 19mm Hg,
tion of effect is more sustained.

providing an increase in intravascular volume

equal to the volume infused. 25% albumin solution
contains 12.5g albumin in 50ml of buffered normal

saline, with an oncotic pressure of 100mm Hg, pro-
ducing an increase of 300 to 500ml in intravascular
The function of albumin in the blood is to main- volume for 100ml of infused solutid¥. The effect

tain normal oncotic pressure and act as a carrier dif infused albumin on plasma volume is variable,
various metabolites. Its use as the first natural coldepending on volume deficits, initial oncotic pres-
loid product dates back to World War I, and it hassSure, vascular permeability and the adequacy of the
remained the standard colloidal agent for comparivolume resuscitation. The expansion of the plasma
son. Albumin is a monodisperse solution, has arvolume primarily depends on the amount of albu-
average molecular weight of 69 000D and at physmin given, not on the concentration of the solu-
iological pH has a net charge of —17. Albumin istion.[0]

the predominant protein in human plasma and com- Although albumin has been used safely for de-
prises 75 to 80% of the normal colloid oncotic pres-cades as a volume expander, many studies have

4. Colloid Solutions

4.1 Albumin

[ Adis International Limited. All rights reserved. Drugs 1998 May; 55 (5)



Colloid Volume Expanders 625

demonstrated possible complications with its usesaline, while dextran 70 is available as a 6% solu-
Albumin, a derivative of blood, may cause adverseion in normal saline. They can be stored at room
reactions similar to other transfusion reactionstemperature between 15 and 30°C. The average
such as chills, urticaria, fever and vasodilatationyholesale price for 1L of dextran 40 is $US200,

with a 0.011% incidence of allergic reactid. | hile the same amount of dextran 70 costs
Another important complication is hypocalcaemia.$U3150_

A study of trauma patients resuscitated with albu-

ind trated | lbumi d total Both dextrans initially produce intravascular
min demonstrated normal serum albumin and tota . : !
. L S volume expansion due to increased osmotic load,
calcium levels but significantly reduced ionised

calcium levels. Such a reduction, due to binding bybUt the effect is temporary. Smaller glucose poly-

albumin, may depress myocardial functi&hA mers rapidly escape from the vascular compart-
study in trauma patients receiving albumin for ment into the interstitial space or are excreted by

fluid resuscitation reported that intravascularthe kidney. The plasma volume is usually increased
volume requirements were higher, urine outputl- to 2-fold over the volume of dextran 40 infused;

lower and renal function decreased comparediowever, 50% of the dextran is lost after 3 hours,
with patients who received crystalloid resuscita-60% within 6 hour$?! The remaining large glucose

tion 113! polymers are slowly eliminated by enzymatic deg-
Other studies have also shown a paradoxical efradation. Dextran 70, with a preponderance of
fect on urine output with albumin theral§l. In- |arger polymers, is less rapidly lost from the intra-

vestigation of glomerular filtration rates (GFR) in yascular space; within 12 hours, 35% of the poly-
burn patients given 25% albumin found a substany,ers are cleared.

tial decrease in GFR, despite a 40% increase in an aqditional characteristic of dextran solu-
plasma volume. These findings suggested that th

- . o 'fions with clinical implications is their haemato-
anticipated increase in urine output usually associx

ated with colloid expansion of the intravascularIOglcal effects. The dextrans alter blood viscosity.

space did not occur because of a decrease in gl "he changes in viscosity depend on the molecular

merular filtration. Although the mechanism for the Weight of the dextran. Above 60 000D the dextrans
decreased glomerular filtration is not clearly t€nd to aggregate red cilisvitro; however, below

known, it may be caused by increased oncotic preghis weight, the tendency is to disaggregate them.
sure within the peritubular vessels, causing a deThe main advantage of the dextrans over other col-

crease in excretion of sodium and watdrAlbu-  loids is their proven benefit of deep venous throm-
min solutions contain small amounts of aluminiumbosis prevention and lowering of blood viscos-
and in the past some have been contaminated wiiy.[17] Dextran administration is associated with a
greater amounts. Premature infants and patients retijutional coagulopathy as well as decreased fi-
ceiving long term parenteral nutrition are at risk for yrin clot formation and reduced factor VIII acti-
aluminium toxicity!16! vity.[18.19]
Allergic reactions to dextrans include an ana-

4.2 Dextrans phylactoid reaction to high molecular weight dex-

Dextrans are glucose polymers of varioustrans, With.multiple branchgs ar.1d a t.rue allergic
lengths, produced by bacteria grown on sucroséeacnor_‘ with prt_eformed antibodies. Risk for ana-
media. The solutions are polydisperse. Dextran 4@nylactic reaction can be decreased by pre-
and dextran 70 are commercially available in thelféatment with monovalent hapten-dextran which
US and differ according to the weighted averagé)inds the antibodied% Pretreatment with hapten-
molecular weight (40 000 and 70 000D, respec-dextran reduces the rate of allergic reaction from
tively). Dextran 40 is a 10% solution in normal 1.1% to 0.19%420

[ Adis International Limited. All rights reserved. Drugs 1998 May; 55 (5)
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4.3 Starches surgery2’l Accumulation of hetastarch, demon-
strated by liver biopsy, has been reported in renal
Hetastarch (hydroxyethyl starch, HES), is afailure patients who developed ascites after heta-
very polydisperse solution of ethoxylated amylo- starch infusions. The role of hetastarch in develop-
pectin. Itis produced by partial hydrolysis of insol- ment of ascites on the basis of morphological hepa-
uble amylopectin, followed by substitution of tjc changes is unclear, but should be consid@féd.
hydroxyethyl groups at the C2, C3 and C6 posi- pentastarch [‘Pentaspan’, DuPont Merck Phar-
tions on the gluc_osg molecules. The greater thenaceuticals, Wilmington (DE), US] is another
number of substitutions, the more soluble hetayg|ydisperse formulation of hydroxyethyl starch
starch becomes. The molar substitution is th&yith a lower weighted average molecular weight
number of substitutions per glucose moIecuIe.(264 000D). Its molecular weight distribution
Although the maximum possible is 3, the molar 5465 from 10 000 to 1 000 000D. The average US
substitution of hetastarch used in clinical praCticewholesale price per litre of pentastarch is $US150.

ranges fro_m 015 t0 0.7. The weighted averageé Mopantastarch has a greater colloid osmotic pressure
lecular weight is 450 000D. The molecular weights 40mm Hg) than hetastarch. This leads to greater
range from 1000 to 3 000 000D. Hetastarch can b xpansion of the intravascular space, nearly twice

stored at room temperatures up to 40°C. The avelpat of the volume infused. However, the average

age wholesale price in the US for 1L of hetaStard]qalf-Iife is only 2.5 hours. 60% of an administered

is $US130. The 6% solution commonly in use . ) S
(‘Hespan’, Du Pont Merck Pharmaceuticals) er‘_dose is excreted in the urine in 24 hours and blood
pan, 9 oncentrations are undetectable within 96 hBurs.

erates an osmotic pressure of 28mm Hg. Hetastar :
hus, pentastarch may provide greater plasma vol-

closely resembles 5% albumin; both are isotonic me expansion for the volume infused. with faster
and increase the intravascular volume by about thdM€ €xpansion forthe volume intused, aste

amount infused. The half-life of hetastarch in the®"Set @nd more rapid elimination, than albumin or
plasma space is longer, decreasing after 24 to 3getastarcﬂ\2.9] Pentastarch administration is associ-
hours both by renal excretion of smaller moleculec?t€d With haemodllut|or%0a]nd decreased factor VIII
and by the action of amyla&a] The added alcohol V0N Willebrand complex:

groups prevent enzymatic degradation, so products .Pentastarch .increases the erythrocyte sedimen-
vary in half-life, depending on the number of alco-tation rate and is used to enhance white cell sepa-
hol moieties. ration by centrifugal means during leukapheresis.

Hetastarch administration has been associateli IS @pproved only for leukapheresis in the US, but
with rare allergic reactions (0.085% incideri&g) has been used in other countries as a plasma vol-
and alteration of haemosta&24 Increases in UMe expander. .
prothrombin time, partial thromboplastin time and A new hydroxyethyl starch, pentrafraction,
bleeding time, and decreased levels of factordvhich has been divested of most of the highest and
VIII:C and VIII:Ag, have been reported in patients lowest molecular weight components present in
receiving hetastarch. Hetastarch primarily altersother starch preparations, provides a medium mo-
coagulation by haemodilutid®! and it acceler- lecular weight range starch that has been used in
ates the conversion of fibrin to fibrinogen causinganimal studie§¥-32 Pentrafraction has a number
less stable thrombus formation, reduces factor Vll[averaged molecular weight of 110 000D, but the
activity and alters platelet adhesiven83g® A range of molecular weights is less than in the case
maximum daily adult dosage of 1500ml is recom-of hetastarch or pentastarch (100 000 to 500
mended, and the maximum daily dosage recom@00D). Elimination of the very low molecular
mended for children is 20 mlI/Kéf! Excessive weight molecules provides a more sustained col-
bleeding has been reported in elderly patients reloid osmotic effect, and should reduce fluid flux
ceiving conventional doses of hetastarch after headnd oedema formation compared with pentastarch.

[ Adis International Limited. All rights reserved. Drugs 1998 May; 55 (5)
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4.4 Gelatins will restore haemodynamic stability with the least
contribution to extravascular lung water?

Currently 2 types of gelatins are produced from In studies of shock patients with intact micro-
bovine collagen. Both are initially treated with al- vascular permeability, no increase in intravascular
kali which causes the collagen to swell and hydrodung water has been demonstrated after fluid load-
lyses ester and peptide links, followed by suspening, even after massive crystalloid infusién.On
sion in aqueous solution. The urea-linked gelatinghe other hand, in shock patients with increased
(e.g. ‘Haemaccel’, Braun Ltd, Aylesbury, Bucks, microvascular permeability (from various insults,
UK) are prepared by cross-linking polypeptide including trauma, sepsis, burns or anaphylaxis),
chains with hexamethyl di-isocyanate, resulting inmost studies have demonstrated increased amounts
a weighted average molecular weight of 35 000D .of serum proteins, primarily albumin, in the lung
The succinylated gelatins (e.g. ‘Gelofusine’, Haus-interstitium[36-38l In contrast, one study demon-
mann Laboratories, Switzerland) use slightly strated no increase in lung water with colloid ad-
higher weight polypeptide chains which are treatethinistration compared with crystalloid as long as
with succinic acid anhydrase, which replacespuimonary vascular pressures were not elevated in
amino groups with a negatively charged COO-patients with increased microvascular permeabil-
group. The increased negative charge results in rety.[39 In general, most studies suggest that smaller
duced coiling and increased size of the moleculegmounts of colloid are required for fluid resuscita-
The weighted average molecular weight of ‘Gelo-tion compared with crystalloid therapy; however,
fusine’ is 30 000D and the number averaged MOthe colloid can leak into the interstitium where it is
lecular wgght is 22 600D. The colloid osmotic ot reabsorbed well, potentially causing a more
pressure is 465mmAD. prolonged increase in extravascular lung water.

Both types of solutions are polydisperse. Thecareful monitoring of haemodynamic parameters
small particles exert a large initial osmotic effect,during fluid resuscitation is prudent in patients

but are rapidly lost from the circulation by glomer- \,ith shock or lung injury with either fluid ther-
ular filtration. The volume expanding effect lasts ;5 140]

approximately 3 hours in a healthy circulation but
is shortened during sep$tgl Urea-linked gelatin

(‘Haemaccel’) has much higher calcium (6.26
mmol/L) and potassium (5.1mmol/L) levels than
succinylated gelatin (‘Gelofusine’) — 0.4 mmol/L
for both elements. This higher calcium level can
lead to clotting if the urea-linked gelatin is infused

An interesting stud§!! evaluated the clearance
of fluid from the lung airspaces in animals who had
resuscitation fluid and plasma given through an
endotracheal tube. Saline and dextran 70 were
cleared the most rapidly. The clearance of hetast-
arch was approximately half the rate of saline and
with blood!®3l The modified gelatins have no ef- dextran 70. The study was remarkable in that es-

sentially no plasma was cleared within the 3-hour

fect on coagulation other than haemodilutih, . . .
g study period. Colloid osmotic forces are clearly not

but are associated with allergic reactions, with ar}h i cant dient drivi b .
incidence of 0.066% for ‘Gelofusine’ and 0.146% '€ 9N |mpor ant gradient driving reabsorp |op
because saline and dextran 70 were cleared at sim-

for ‘Haemaccelil1l ) ;
ilar rates. The clearance mechanism for alveolar
fluid is most likely one involving active sodium
5. Pulmonary Oedema transporf#2.43]
Despite many studies comparing resuscitation
Two major points of contention in the debate solutions, there are no clear data which suggest
over fluid choice for intravascular volume expan-improved survival when colloid therapy is com-
sion are the volume of fluid required and the con-pared with crystalloid therag$#! A meta-analysis
sequent risk of pulmonary oedema. Which fluid of clinical studies that compared mortality based

[ Adis International Limited. All rights reserved. Drugs 1998 May; 55 (5)
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on crystalloid or colloid fluid resuscitation demon- but no increased risk of bleeding in patients who
strated no statistically significant differences. Thereceived hetastard#! Although the recom-
meta-analysis showed a 5.7% relative improve-mended daily dose of hetastarch is 1500ml for an
ment in mortality with crystalloid therapy across adult, some studies have evaluated doses up to
all patient groups. The improvement increased t@000ml and did not report increased blood loss
12.3% when only trauma patients were consideredcompared with 5% albumi?.50!

When the nontrauma patients were evaluated sep- Given the much lower cost and equal efficacy
arately there was a 7.8% difference in mortality of hetastarch, this agent appears to be a superior
favouring colloid usé! The lack of a consensus choice over albumin in patients who are not coagu-
confirms that there is no ideal fluid for all patients. lopathic. If large doses are needed, then bleeding
Most authors agree that crystalloid therapy for preand coagulation tests should be monitored closely.
viously healthy trauma or surgical patients is thepetastarch has also been compared with Ringer’s
best choice. The use of colloids appears to haveyciate for volume expansion during surg€hy.

more of a role in the hypoproteinaemic patient andyetastarch was superior for expansion of plasma
in those unable to withstand larger fluid volumes. \,ojume and cardiac output during surgery. Al-

_ though this superiority of performance is short-
6. ‘Best’ Colloid Therapy lived, some clinical situations require rapid intra-

. S vascular volume expansion. Similarly, dextran 60
Colloids have been used to maintain intravascus P Y

. has been compared with Ringer’s lactate for
lar volume with blood loss from surgery and from P 9

other causes of shock. Most studies have compare'[aas'.“na1 volume expansion, and provided superior
. . ) cardiac output during surgel®f! However, the im-

a single colloid versus crystalloid therapy or com- . X

pared 2 colloids, so definite recommendations orfrov_ed haemodynamic effe_:cts of colloid overcrys-

the ‘best’ colloid therapy remain elusive. Further- alloid appear to be short-lived, and colloid can in-

more, ‘best’ can be defined by haemodynamic oflrease fluid retention and weight in patients after a

fects, cost effectiveness or complications of coIIoidfeW days corrr]lpar(;ad W'thfcrys,ta”%'d mfgydﬁ@. died
administration. The incidence of allergic reaction Hetastarch and pentafraction have been studie

to a blood transfusion is greater than with any col{0" burn resuscitatiol#-># Although both colloids
loid therapyi1] reduced the initial resuscitation needs and de-

Albumin remains a very expensive colloid ther- ¢r€ased oedema in burned tissues in comparison
apy. A study of intensive care unit patients com-With crystallmd therapy, neither was superior to 5%
pared the use of 4.5% albumin and 3.5% gelatin foR/PUMin. Hetastarch has a greater volume effect
volume replacemet®! Length of stay and mortal- than 3% gelatin but was associated with increased
ity did not differ according to treatment group. Sev-bleeding after hip replaceme[ﬁil . _
eral studies have compared 5% albumin and 6% Although the ‘best’ colloid debate will continue,
hetastarch for volume resuscitation after cardiadhere are no definitive studies that demonstrate im-
surgeryl26:47.48 Hetastarch and albumin both pro- Proved survival or reduced risk of acute lung injury
vided reliable volume expansion and stableWwith a specific therapy. Certainly the cost of the
haemodynamic responses; however, hetastarch us@lutions makes the starches, dextrans and gelatins
was associated with a prolonged activated partiafompare favourably with albumin. However, crys-
thromboplastin time (PT471 and prothrombin talloid therapy remains the least expensive method
time (PT}*"1in some studies. Of note, patients whoof plasma volume expansion. Specific indications
received hetastarch did not bleed more than pafor colloid products include hypoproteinaemic or
tients who received albumin. Similarly, a study malnourished states, patients who require plasma
comparing 5% albumin and 6% hetastarch in pavolume expansion who cannot tolerate larger
tients with trauma again reported a prolonged PTTamounts of fluid, orthopaedic and reconstructive

[ Adis International Limited. All rights reserved. Drugs 1998 May; 55 (5)
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procedures requiring prevention of thrombus for- 21.

mation and leukapheresis. Colloid therapy appears

to be indicated in selected clinical situations wherez22.

the patient requires rapid plasma expansion and

does not have significant endothelial injury.

10.
11.
12.
13.
14.

15.
16.
17.
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20.
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