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luid therapy remains an important therapeutic maneuver in managing surgical, medical, and

the critically ill intensive care patient. However, the ideal volume replacement strategy re-
mains under debate. The debate on whether patients should be managed with crystalloids,
colloids, or both has for many years been mainly a debate about effectiveness. The dispute over
crystalloids versus colloids has been enlarged to a colloid versus colloid debate because of the
varying properties of different colloids. The natural colloid albumin and artificial colloids such as
gelatin, dextran, and hydroxyethyl starch continue to enjoy widespread usage for clinical fluid mana-
gement. Colloid is an effective plasma volume expander and is able to restore the hemodynamic
profile with less total volume than crystalloid. However, colloid is associated with coagulation abnor-
malities, renal impairment, and allergic reactions. Albumin is considered to be one of the safe col-
loids. However, due to its cost, albumin cannot be recommended for hypovolemia. Gelatin and
dextran can also cause coagulation abnormalities and renal impairment. Dextran is not used any-
more due to its high anaphylactic potency. Each hydroxyethyl starch has different properties by
concentration, mean molecular weight, molar substitution, and its C,/C; ratio. New hydroxyethyl
starches with a lower mean molecular weight and molar substitution than the old hydroxyethyl
starch may be promising by improving volume management therapy with lower risks of coagulation
abnormalities and renal impairment. The selection of colloid for plasma volume expansion should
be based on the patients’ clinical conditions and the characteristics of each colloid.

Keywords: Fluid therapy; Plasma substitutes; Colloids
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$4& AT, gk kSl ol AE#Ql dfo] #2138} 2] 7] gN(lactated Ringer’s solution) % ZH5o]
A d o] 7hA glolw I Ao v, Holx] 1R Al w0l & Hrkete] g3t frakeAl wHeaL
A HolF To= Qlsf W 84 At dolpr|w gt pHE 7.4%2 9 Normosol, Plasma-Lyte, Isolyte, Plas-
(1], AHA0 S o224l A W) 84 e 7S ma solution A F©] 9tk 7ol wehre= T i §ois
= 2 o A Y S8R ] 5 S SollM A & A& o TFA7)71% gk, wEgH2 FAjefo] &
T Ut 2S5 A ArE SR st T 8o 7
3 U] 82 o] ZhaslH AAE A% ¥ 5o 72 ] AR Ao FAAA R EReeh AA ARE-E AL gl A
29| AFE ZUI7|= WaFo 2 Hgabn wybal A e} AA M= lo] glom Al ol gelatin, dextran,
Zd-ohA| o Rl e & AA7F SAdetEle] B22Z  hydroxyethyl starch (HES) o] Itk
oo W= Hhgh FAetEaL gk, o]gt WHEER Felof ARgol] Qlof AA7HA] =] HaL Sl= A =
Z7)0l= AlAle] o] A EARE Ev f 84 7Tt 38 golx o T FAE 2= Alo] F2A]ol thek A
A&H7AG AstEd F8 717} 7 5ol WA Al Ha ojch, A gl daAutS A 4 9lof 25% Frent d
A3l Aol o]27]] "ot Boldt 58 443t oo g ¥ o SR8k 75%= HEI Al 2 GAkslr] wiZell
Helx] A gmrke SApEoA FAde Y Qo] ApdS A &4& S7MAI7IE Al A} o3l 2= 4
o2 g 7P gk A lojetal A sty ] e st el 28l Fof Al Fa3 A= | SRR 221t
gt A gRo] 3= &AA 5, Wi d 9 pH 7%, N o] F7toltt, whehr] F Al 15% ofate] g5k =8
A7) B 2202 o] AR, oA E ehsEde] anHl AlolliE Z27tdo] E3t Y= E0|0A Hug HHgHS
37 ol Are] o Fol|= Z JS v} o]F% A ol FEgh 22 S BEshs s o E3 f 8-20]
gk ol gl TEA oI T3 X 5o|BE orl= 7t 7k 39E AE ¢ o2l 252 Qle] Aol
TN o] T, 54 Soll thaliA &3] sfetatar glojof gt A Zgolle AEello] S5 HIER F=5314)7] wie
o}, 2o FHARA A FES A DI fAR o AIE 8] FZHE A5 A= 7 A= B E8H ) AME-
Al AE 23l ol2nf 440 wd-g-H o] whrjo] o ol o frelsitt. T4 el dsre A+ 1L 7o & 8%
ek, ofell k= dA ARSHAL Sl ol visf iR 2o 275 mL, ZZ7kle 875 mL F7IshH, AAHos
O % golR a1 I FolX e gl o] 57 Bl Bahgof| of 1,100 mLe] A4 275 HERATHA4], o714 27+ 100 mL
3 202 dolr izt gt o] AL AIE Yollx] A E 9] FZFO R A|H o] o]Fo] i
A AR, o= T4 Ael2 e galo] A|Z o] olof v]
sofo| ot £ 3 AH7Sto] o o} A Holck

HhH w28l o] 739 wAAEN(colloid oncotic pres-

e I7] FHENI} wdEN 0T hm F ek A sure)S P EAbFol vl & 84S Tokskal 9l
A3} e FEL 1861'd Thomas Grahamol| &)a}e] w} o], AEgA7 g AHE AFEA o)F3A] FZ3tE=
O & FRHE T e £ of Pl wpet Hx g iy G Yol ol 725 o} mo2H IS ST
A=t 4E2 R 22 YALE 4A T3k v o}, 5% YR gl 1 LE Fofshd E7 842 700 mL 5
WHL FHEHA] Seghrh 2], A A8 ko] AL ) 7¥etaL 7R 822300 mL 7= AL & 4 2]
dgolloln 7|2 o AshEF-S F3tekaL ot A oj} o] Wi} JHgole] T A5 Hl sy
Aol x] ARSH AL Sl A A Gl e A (g, B wEgHo] FHgNrr} of 3u] A o] A4S
S, Aot D vlsg el 78S 2| v & Qlvk 2elnE wHEgoe AgEgd njg) s
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Table 1. Characteristics of normal saline and colloids 2 3ajoAE E35) —?—11]7 = = 9lt}
Mean  Colloid ,, = Duration Lok wEgNe] A dR ) 84 F
molecular oncotic - of volume . w
weight  pressure PN Spangon  Sideeffects ol 3 Sl ] v 4
kD H h
(D) {mmg) (hr) o831 Aol A7 54, L2 ]oh
Normal saline NA NA 20-25 1-3 Hyperchloremic 1o Hho =o =
metabolic %t‘ jl}'?__ o © ‘/] _I‘Z}%OH EHD‘]' ‘14
acidosis o] QlkaL delA Qlof ARg-ell =wte]
5% Albumin 69 20 90-150 12-24  Allergic reaction, =
transmitted AT
infection
o) H _ _ . .
25% Albumin 69 70 300-500 12-24  Allergic reaction, I]_?él_go_h{ gl _7.C§__§|_9|_ %)g
transmitted
infection
Gelatin 30-35 25-29 70-80 1-3 Allergic reaction, ARG Fuks 47| 3514
hypercalcemia e B
Z3le olHux]a Haake] 2 4.7
6% Dextran 70 70 20-60 80-140 8 Allergic reaction, Rk DRI Akl 2 84
coagulopathy S ¥&s}T Qo] wAAEQS A
10% Dextran 40 40 40 175-200 6 Allergic reaction, = ol Ay Y o o=
coagulopathy 317] Wil @ ] 28 Aol
6% HES 450/0.7 450 26 100 56  Renaldysfuncton, ol @ W & I/ 1 &
(Hespan) coagulopathy = AAZF GAAAZT 20043
6% HES 130/0.4 130 36 100 3-4 Renal dysfunction,
(Voluven) coagulopathy el TN AR-E Q%Q‘q

kD, kilodalton; HES, hydroxyethy! starch; NA, not applicable.

& ZIt 2, ol Algk o] AU ATl A
FAET o] A& I 84 S7PL Had Aol v

avboleka & 4 ok 2t mAge] A4S
2717k Aol Afolrk i), o= 2t 2
ARGk Afolol sl wAste] U e il AHRRHE ol
wRgMe) g2 22 =71 g3y} IA SIR=RC
o] PgellN] 3-4 L obge] 5ol sl Bad H9l

gt AAgRe 130) Mg P Fefshe slo] U

E
)
-
=

e

A Bk, et w0 gole] el PEe] @40l ¢
£ Aol ohym, 55 Quule] 3% ek vhut ohe} &
Ailog fEEel B HUT 5 . 45 W
oLt £ ol ofste] Beke] Fahilo] Z7HE Aol b
4 2502 WA} KB, 28e] A H ol
]3] T 29 ARbo] deloe 2 Eahe QP 2 Sag

H

Z5el gk 2AE B HES7} 58%,
gelatin®] 35% 12|31 albumin®] 5%
A2 AREE A, 1 Wl AR AS HH HES7}
25%, gelatin®| 34%, 18]1 albumino] 22%E ARE-E
1, dextran 2] 7-oll= AAAH 0= 3-5% H=7T AR
AL FEH5). wEgeS sk e &) 540
7} wA-gnict vh27] witel 3 i 84 571 & 4
A& ARE, F24E 5o] Y27 Uehdtt, Table 12 2] 2
Aok 2t wEgH o] 5442 A ejgh Aol

—_
()
-

SRS 4919 ZhollA] R oF 10-15 g FHEIA]

chil 2 o] 50-6005 XFAIFR=H], 778k A9l

3 2 thek 3.5-5 g/dLAgwoluH6,7]. dwl
O

o
5.:

>
1o ek
o,

W

>,

o
STAFFLS Foeked] 7old ol gow 2
R e L DERL L
B}, o] 8 ARLe AelH o A ol EASH: @
ul o7 whiel 0.8 717 52k fhajel 71 A FL%.%
oo AR Sie}. R o 6007) Ao opvlste
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Fofege] 3-4ulol Eoh= @7 S G945 Btk 25% &
Bl g9 100 mLE FofshH 350 mLe] 7HA oL} A E
s A *ﬂi Folgole A7t o] d& i
22 % 450 mL F7FH ©oHOl. el o] Al AklE
A& BZ3= Aolehy] Hep gt FHelA th2 7Pz
AN olEA7I= Aol BB ER F4 Aot g
gk ol QW 0 2= AR HA] Rt 25% YR B
HugdZo 2 Qs 7H F7kogo] A9 o)Fo]
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Plasma volume expanders
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FaLe] A= e A erkal el ok
282 ‘?M HJ S wilg- sobA] oF 7,000¢] o] T8kt
o2 b sk Sy B8 A
HhFolu bt AaE B SITH13).
§- HIR7] wol] ARg-of] Algke] wh2 a1 gl

%
r&& 2 )

rd 1 o gt 8oox (d

6

ru& =
et
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Aol SRt A AR HE HH 0 TP A Az
P wdgd Fo] shprt gelatino 2 S Y

ol ARg-H o] sttt 1915 gelat1n°1 A RS
wl= Akl AX aFEstellM e e BIE 1Y

U A=7 AUAA gol 2 Aol A HAE],

T ghEo)zl RAFS U AlAlE At vhol 2 AR

SRl AFF Z8o] oA HdT AA AR

H11 Q5= gelatin A|A= cross-linked gelatin(e]l: Gelo-

Gelatin&

o & Oln Eo(' oiN

o

e B or

flo

gul

fundiol), urea-cross-linked gelatin(¢]: Haemacel), 18]
1 succinylated gelatin(ef]: Gelofusine) 5¢] Jt}. Gela-
tin®] FARFE 5,000014 50,000 dalton HE=2] H£lo|H,
YA AFRE AL QI gelatin®] et BEAEES 30,000004]
35,000 dalton H=olt}, FoJH gelatine W27 7Hd=2

ol FTtL, A Tl A3 v d wa, A9 A (retic-
uloendothelial system)ollA] Tl Baj g4 o5 ¢
ZE AR o FalEe A uhitel ¢ i 84 STt

FO
113

tistearExl 927
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et &= 2] =24 ook 8a ) 84 S Ame R
 gelatin g4 o] FoHT}H Hom of wliol 25 dF
S FAE7] Y vk Fofr) D adl 7397} Ht o
23k e gelatin®] wjo]7| % P, whde] Aufol
SHHA] AL A7l gaFo] o] ALg--ggel| Algko] ATt
= Helxl g ol7) % siet,

Gelating 29 ia}L WA o|A =259t st
Hiwo] o HEEEE glo] ARgal] ol golatal BE
A7} Z7kE 0] A ‘%oﬂg F2oA oF 3bﬂﬂ B 7V
35 BEYE Holuth, a9 gelatin®] 7% gL

aL %‘E%X% govt, Ho 04%1011 e

] EHG} oﬂ?ﬂ:o] ) x
gelatino] 3 SAA B vhg-S ¢lo 7]
the 2avk 8l 3} gelatin®] Alguj o s Al

32 AL 714 Thil

of ofgk Ao eQlet & glomw Fofaljof grH15].
Gelatin AH§} Bste] =831 alAT Lol27] whgo]
Upehd 5 it 28kt gelating AFEE}R

FEA ] ukgo] YeRFTH= B 317} QIth16],

(A% H-/‘Ol:— ]O]E./\]X]-Xl'

—|~
o>
N
o

3. Dextran

Dextran< sucrose-24 oA Bjo¥sl Leuconostoc me-
senteroidesZl= Mol IAdE x=F STEA ot I
oA AF& == dextrandlE 10% dextran 403} 6%

dextran 700] i), Foll B 407 70 FAFS BA
& Ao g 747} 40,000, 70,000 daltong om|gHc}, Dex-

tran®] WAAEQ | 3t E = ZFEsA] 10% dextran
40 1 g2 2F 30 mLe] E-& To|590]|L 6% dextran 70 1 g

£ 0k20-25 mLY E-& TolE9| ] E]- Ao y2 3449
dextrang 23] ¥7} 7HAF 02 o]Fsl/|= A%
OF 5-8AI7F FF 3t Holl mEA Hr AV Fal v
of chAbEI}, oleleh dexiane] e LA e
Yolo] Heg ol v AH &3k 7HAA 23
o2 o] ARE WAL Bt B2 Zg-S wot
(17], 28 A Q1 F2p&E o] WA A dextran®] AR 7

ut

Dextrang ARE3HH G| 27] vk 3 300489 3 4

lo

HIe 2 WA=, ofu Uehh= 782 the wd-g-ollo
ofgt At Aztelctar i}, ofi= dextranol] ¥hgsh= 3
A7} B3 AL o] Aol ofef A FEE S| EH] =7 ol
Lotk Dextran T2 Q1§ 21747155 A3} 9] ol
Uk, of= 71l 2 Agko] AV &7 sk o] A
o] AU dJghA o g BobAsl A4 tieke] dextrang

Fod A o Y 7hsdo] AAA Fok. Dextrang
v S Ast, dA-ZarA} VI 74 B A4 88
A& et A-gael ZAlE doA 8 IS F
HRA 7| 7] g, e ¢ItollA] dextran 1.5 g/kg o) d-S
FolaH HH = & 8ol T7HEIL o] Wolxlth
3L W 3kar 9lo], 10% dextran 402 7|0 2 S uj] At

251,500 mLE A3} QJeH18], o] 23t B2-LE )
Fo dextran & A3 47 Z71= Bz o 2 AM8E= A
o A3 o5 gon AAE T2 gAse A 8

ZARA F RS A3 HH o2 AR gl

Hd

ﬂlﬂ

=

4 Hydroxyethyl starch

HESE S} 70l 555 o] uhsolgle.
1 7270 2= polysaccharideE HEAZ] Fe| 2 gly-
cogen} FABITH19), Ao 22 Qo) e o
FSEA R ARSHA| et 2 ol el EAfehs of
detA|ol] ofa) wh2A| 7Rl =7] vieolt, e =
9] hydroxyl7]Z hydroxyethyl7|2 X|&A)H TH= o]
HESo|H, of:= opdetA|ol &3k 7123 & A 9AA 27
Ylell 2o} &) W& 4= A 3 Zlo|th20]. Hydroxyl?]7}¢
hydroxyethyl 7|2 2]|3+E= 9X]= C,, C;, 1L C.0lH
E3] C, 9|x|olA] hydroxyethyl7|2 |2 73-$ &3 o}
kAo ofgt T35 v A3l "3t Yo HES 7} o
Q&) & 5 A Erh0], HESE e opdakA)
o sl FHrpelslol e oo ek, ol 27
=2 AFo 2 HAd D) HESS AA 8L 7)7to] A=
Shou; mAHERE ks ohRw At HESE
, H3t 2415 & 23k (molar substitution) 12|l
gk A| C/Cq B “soll whet -7 n] Zz}e] 52372 Afo
et

O

>
ror

ﬂ

e 1-r\

My > off

J Korean Med Assoc 2013 October; 56(10): 924-932



)

Plasma volume expanders @Eotﬂ
=41y

Table 2. Characteristics of HES 2 GRS A, 0.79] o

. Mean Classification _ E e AL Qo] & A AR

Generation Products v%%i?“jg) MS acco'r\ﬁlsng to C2/Cs ratio o BAJste] Wemape)] EkHololo

Ist 6% HES 450/0.7 450 0.7  Hetastarch  5:1 M & AP A xot 53] A&7
(Hespan) Zholl o] ik et B

2nd 6°(/E|I(-)IE§S)ZOO/O.62 200 0.62  Hexastarch  9:1 T10] Be o2 Zeshe Thdo] lo]

10% HES 260/0.45 260 0.45  Pentastarch  Primary at 24|t) hexastarch (¢]: 6% HES

P

(Pentaspan) C 200/0.62, Elohes) % pentastarch

3rd 6% HES 130/0.4 130 0.4 Tetrastarch 6:1
(Voluven) (ll: 10% HES 260/0.45, Pentaspan),
4th 6% HES 670/0.75 670 0.75 Hetastarch 4.5:1 3A|t] tetrastarch (o 6% HES
(balanced) (Hextend) 130/0.4, Vol 2 uhS A ARl

6% HES 130/0.4 130 04  Tetrastarch 611 3 oluven)= i1= =

(Volulyte) 2 3o ZruzjEko|wA] B X3 r)
HES, hydroxyethyl starch; kD, kilodalton; MS, molar substitution. A e ek 2 HelAA it
[21-24], HESE 802 s uf= &
HES§h2 HESE 544 2ol 3lAA WE 30, vl %xovg o142 AMgateT] A9 ol ol sl g

6%, 10% &Ho] glom, Pt EA ko] whe} A Eaek Fohs TP BAS vl 2 ARS8l RS HESE 44
(70,000 dalton), Z7HEA}2K(130,000-270,000 dalton), I HESZ}L du} 4At) HES o= 78 A gullol] 14t HES
EARF(450,000 dalton) 2 2 Useth, 7] 22642 JLE 670/0.75% 52l balanced 6% HES 670/0.75 (Hextend)
Apeko] HES &S 714 7ah maAAEers: dAste] 8% ¢} 341t HES 130/0.4Z ¢ balanced 6% HES 130/0.4
=2 g} IR 28 S| Bg o] 93w 7pF I} (Volulyte)7} A|#E]o] ARRE L Q). Table 32 8%, 5

& Aghes A Tl tigk HA| hydroxyethel7]9] 48 2 Bl 2 wd gl o] el 2dS A ek Zleltt,
& Hlo|n, 0.4, 0.5% AXFEZ 0.6, 0.7 IAF=R Fo 8 HES®AR= 89 f oo} Agste] 22 =
Besit) 2 X3 27} 19 7SS 71l A 7to 2 W3l | § 2o 2 v wed], o] A ollA] Aol
ol 2 Z& |t} Hydroxyl7]7} hydroxyethyl7] 2 Ao} opdekA] A A7} A Elo] EH o opdekA|7} 2-30)
ABEE AE C,, Cs, LT IL CeolH E3] C, HA]olA AT7A 2Fs8hs AdjobdetA| @3 (macroamylasemia)
hydroxythyl7|2 X|8H2 7-$- &7 opdtAl ol 23k Ealls < 2 5 Lo HES Fo48 SA8HH 15U Yol o}
oJAlate] A o HES7} Ul% Q. 2l w1 = QIA| gheH20]. LepA] st Ao 2 SlE-Er14,25]. D} of opdeiA]
Cy/Cs HIE &7 24| C, YX|ollA] X2k hydroxy- 27} S7HE A 2= AlA o] S 2 7] %) A] o} HTkE &)
ethyl7]¢] 528} Cg $1X|oIM A|2kE hydroxyethyl”] 42¢] 7} gl o1& 54 A ] AdoR 9 XE 4 olrt. vl
H]E e}l o] Hlgo] o 237} =2l 3 Aol L. S EEAT 4279 22 48R A 0.006%2]
i 5= Q). o]gfdt Qe A weha] gkl W2 A 4= glom 10-20 ol A §HE o WALt
g B3, A&ARE, Te]al o] B2 1 Hw Fol 2t 20 L o2 Fhig o Whe Sxtol|A Q2 A& uE vheeF
olg H3lt}, < do 9l o) ¥el27] ¥kgo] ofujg}t HES &
HES-&-4-2 7] 14tH, 2Ae, 3A|] 2 )= 22 A7t R 2 FEH o] 2 w7 whEolrt,
= 4AM7HA] 578E7 | = gieKTable 2), 14} HES?] heta- ol gaglo]

g g olg Fofshl Holo) 34
[e]

starch (6% HES 450/0.7, Hespan)+= 450,000 dalton®] o] AEF dadl L1 QIAEE A g)7| upgeld] o|2fsk
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Table 3. Electrolyte composition (mmol/L) of plasma, normal saline, and colloids

3AT HES= 14t HES-8-2)of] 1]sf

Na* K' CI' Ca® Mg” HCO3 Lac Ace Oct e A7 e A= Y Ao
Plasma 140 5 100 22 1 24 1 0 0 AL AARANE, 34 HES 4] 4
Normal saline 154 0 154 0 0 0 0 0 Lol H| Wl oJA3] 2175 &4
0 .
5% Albumin 140 0 128 O 0 0 0 0 64 o] 981 o] =t} Eoju= gaf oAl
Gelatin 154 0 126 0 0 0 0 0 0
Nege] SR 2 Sl 3
10% Dextran 40 154 0 154 0 0 0 0 0 &gl ‘r]]‘j F% skt L j
—_L ol o
6% HES 450/0.7 54 0 14 0 0 0 0 0 = AREEAL 81 3, 44 HESS| 4
(Hospan) $ e Fe MRS Tk AR
6% HES 130/0.42 154 0 154 0 0 0 0 0 0 -
(Voluven) o] gidrkaL g} 271,
Balanced 6% HES 143 3 124 25 05 0 28 0 0
670/0.75 (Hextend) z =2
Balanced 6% HES 137 4 10 0 1.5 0 0 34 0

130/0.4 (Volulyte)

Lac, lactate; Ace, acetate; Oct, octanoate; HES, hydroxyethyl starch.

Fol 3je] o o) g o sk 22 B
2 vhebd % glk, 398l 3 HESS] o) g vl
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