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Currently, normal saline lock or normal saline containing heparin lock are routinely used after IVH or intermittent periph-
eral infusion in the clinical setting. Up till now, however, there has been no evidence for the optimal concentration of hepa-
rin in the lock solution for preventing thrombus formation in peripheral vein catheters and central venous catheters.

The purpose of this study was to evaluate the effectiveness of normal saline against normal saline containing 10 U/mL or
100 U/mL heparin for preventing blood clotting in peripheral vein catheters. Patients (N=60) in Kanazawa University Hos-
pital were randomized to 3 groups (saline lock group, 10 U/mL heparin lock group and 100 U/mL heparin lock group : N
=20 for each). We evaluated the rates of thrombus formation and thrombus protein content after 24 hours of lock in pe-
ripheral vein catheters.

Our results indicated that when the 100 U/mL heparin lock solution was used, both thrombus formation rates catheters
and protein contents were significantly lower than for the other 2 groups. However, at 100 U/mL, the heparin lock solution
caused most pain at the insertion site, though the reason for this was not clearly known.

In conclusion, as compared with the normal saline solution and the 10 U/mL heparin lock solution, the 100 U/mL hepa-
rin lock solution was more effective in preventing the thrombus formation in the peripheral vein catheter.

Key words saline lock, 10 U/mL heparin lock, 100 U/mL heparin’ lock, thrombus, protein content, peripheral vein

catheter

Fd AN v EMZERBOIT, ~o%) YEAEHR
CHET)YERFIET AFEI TV, B, AR
" WIS AIERET Y 7, AN VERTE V2

B0 —ER R KA B IR B R 1S, MLV & B i) yay 7 EIBERTWA,
IELREIOHEMEL — F 2FERT A2 ENT, MENICEE AR vy 7319704 IR E TR & hY, R
ENTA T =T VPICEREIER(OT, ERRET) EOEAEEHRETTH T — T VOBRER L HERT L &

(]

L AR 4R 5 BET ; Kakuma-machi, Kanazawa-shi, Ishikawa, 920-1192 Japan
= HNEAIRATER13-1 ; 13- 1, Takara-machi, Kanazawa-shi, Ishikawa, 920-0934 Japan



88

EEESF Vol. 32, No. 2 (2006)

Hafel e orz, ~8)vay 7 DERIZEY, 4R %R
o3 AHE D EIF O BB CERIER IS BT 2 BEED
HEMHERZ L, BEOAMIZE R L QOL(Quality of
Life) 3 E L7z, BRICBWCS, BE EEay 7 L &
bz~ rvay 73RS EEASCHEH I N TV 5,

H AR AR ATI9974E 6 A5 7 A2 CEH
L7k = (JHINRT8%) IC L B &, ~Y vy 7
DAY YRR OEE X, KA IR CL084/
ml, B4 12— 108 /mL, 100847 /mL 7°%
, 1Houy 7BEOFHAEIZRHEHERRKE TIE5
mL, 10mL, &% 7Y —&# Tid 5mL % 520mL A%
Mol Z0XHIE, NN VEREOBEREARE
FEBRBS OB 2 ERERICED X, B4 OERKE
WKEoTHRE - EREINTBY, vy 7 HEICHET HE
R RIRES L VOBSHERTH 5.

EAETy 7 AN a7 ORBREBIZET AR

¥ CORBRBEE, 77— T VOB L HERRCHIR
KOFHIZL BFHMAHEICEDTLDDOTHS. #1LoD
MEIZBVWTEfTONL T F— T VOHEDOER
THAHIMBTRICE L TEEMITHRET L7-.

FIT, AT ET, SRKZEFDHERRE
(BT, RBREEBET)ICABFPOEZONEZNR L LT,
D~ VERWE (AT T v ¥ 2 @104 /mL, 100
HAZ/mL(7 VE®R)) ZHWT, Ay oy s bAER
Uy s DRBRBEELL, #7—F VEEOER T
Al EEEMIZHET 2720, MO & Ik
EHBREPWETAZLICED, Ay ryoy 2 oa%%
EREMWIZOWTHRE L7,

;] P 3
1. £BOvy v EaAnyL Oy I ORBHER

T A .
REANFHRR (E1LER - WAOWAED I AR o2& %
MEE L, EEU Y ZE, ~%) VAERRIORA /mL
BE(LLT, ~8) »ay 7 (10)B), FI100HAL/mL B (A~
%) a7 (100)8F) @ 3 B (B 820N, FH60N) 24k
BICE DT HREBFROREIX, 5% E2BBDHE
BHEICH L, HEAREES %, HHTI80% LIRE LILER
RO a2 W L, E 2R e
R BEREER L KB0ER & HE Lz, KRB
F =TT RVIEREREBRTH Y, BT ITIEARRORER
REEHL Y ¥ —THEMBL 2.

KFZETIE, ZHOFBEMIEG 2720, KRR
AR (200342108 ) & MG 6 7 Bia o 2 1], AREE/LRHER
(TH1L2F - WAL OB &M 2 5 RSB 2 4 3
L, ay s &E, 77—7MVkEHE TiELZPEYD
@WECTO Y yEHMRTED Y 2 FE), R EORBERT

EDHFE—Ab % 1x o 72 (LT OEBFIEIR L),
< FE TN >
Ou v s HiEE

KRSV — PN T TEE LT, v—
MEED2fEEE L.
@u v 7 EEOFH

V= MANOHBEIMER 2012, BED Y 7 FiE
(Oy 7 WEEAL-FEIORBETCEHEREBLS.)
rERTALIE LT
@uy s EE, vv 7 HERRORLR

BEEC, uy L0y ZEESEOESEE T4
kel
@7 5 —F ViREH T iE

BRI T (4R T v 78 TH)IC, BEMICED A
T—TIVERIRE LI T =T NS =ZFERTE TOL— b
FENNT B & & L7,

AREEE, KRIEO KR %A B 4 (Institutional Re-
view Board | IRB) IC L D ARSI N THBY, [~V F
HE | OB (R mEEst | 28T L CEBKL,
ERFEBILHE LA TRBARICOW T3
T, BEARANOEREBICL 2RAEZ XEICTHE.
KRBT EBE IR TS0 v 7L, 0 Ay ERSEH
HERATAZEEL, By Edh T — T VIR
BEHEMIZ L o TEBS L.

RWFFIC BT 2 SRERIART 245 R & L, FRYERIR S
OHTHRPLREBHMGE L, REBEETH(T Y 72450
BICIREE, 72 b BT TV ERIPRL 72
(Fig. 1).

2. BEOBRIRE LURRIIEE

ARABRIIARES R E L2 - WO ER I ABE
D20 OB T, KEEIRICH T — TV ERES,
bLARBHETAFEDHLERZ L LT,

BRAbErE & L Cid, ABRHAR Y chURER], mARE R
#, BEHAKZERAFOEZD L IMFERAPFESNT
WBHRBE, ~N) VIGBBIED S H B, HikT - B
HFHLIRIEL WA RO S 2 EE L L, 20
EETORIRTIC X D xbd & L O & HW Sz BEi
Brah L 7-. ‘

3. HEBREH

ABREH (T 7)1, AR CERT Y 2 BE), A8
) VAERWIOEAL/mL (A8 7 5 v ¥ 2®108A7/mL ; N
Ny vay 7 (10)8), F100EA,/mL(~$7 5 v 3 a®
100 A7/ mL ; A% 0y 7 (100)#) % H Wiz, 7
B, REBREANL 7 VERASH L VG5 S h.



EFEFEF Vol. 32, No. 2 (2006)

89

Screening
<—— Randomization

A—

} Treatment period

P

Duration of trial

Fig. 1. Study Design.
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Insertion of catheter (22 G or 20G)

(Continuous IV administration or Intermittent infusion)

Start of 24 hr lock (S lock, H10 lock or H100 lock)

S=Saline, H10=Heparin 10U/mL, H100=

Heparin 100U/mL
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Table 1. Patient’ s Baseline Characteristics.

No. of Participants(%)
Characteristic
S Lock H10 Lock H100 Lock

Age, mean+SD (year) 52.9+13.1 57.4£14.5 56.7+9.1
Male/Fe male 5/13 4/15 6/8
Primary desease

Breast cancer 8(44.4) 13(68.4) 6(42.9)

Thyroid cancer 3(16.7) 421.1) 8(57.1)

Cholelithiasis ™ * 5(27.8) 0 0

Inguinal hernia 1(5.6) 1(5.3) 0

Others 1(5.6) 1(5.3) 0

S=Saline, H10=Heparin 10 U/mL, H100=Heparin 100 U/mL
*p=.035:comparison of 3groups **p=.004:comparison of 3groups

[ 60 Patients randomized —l

! !

20 Assigned to receive 20 Assigned to receive 20 Assigned to receive

S lock H10 lock H100 lock
2 Excluded 1 Excluded 6 Excluded
1 ADR 1 ADR 5 ADR
1 Other 1 Other

18 Included in analysis

S lock

19 Included in analysis

H10 lock

14 Included in analysis

H100 lock

Fig. 2. Trial Profile.
S=Saline, H10=Heparin 10U/mL,
H100=Heparin 100U/mL
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Table 2. Laboratory Data of Patients at Baseline.

Laboratory data S Lock H10 Lock __ H100 Lock
Platelet<10°/uL 241+59.8 2254762  229+63.9
Prothrombin time(sec) 10.9+0.56 11.0+0.63 10.8+0.47
Activated partial

thromboplastin time(sec) 34.6+4.0 34.943.3 35.542.0

S=Saline, H10=Heparin 10 U/mL, H100=Heparin 100 U/mL

Table 3. Size of Catheter Applied to Patients and
Injection Volume of Look Solution.

Catheter
22 gauge
20 gauge
Catheter volume,mean+SD (mL)
Injection volume of lock solution
Injection volume,mean+SD (mL)

S Lock H10 Lock H100 Lock
7 3 4
11 16 10
52+1.5 5.9+1.0 5.5+1.3
8.78+2.18 9.58+1.43 9.14+1.70

S=Saline, H10=Heparin 10 U/mL, H100=Heparin 100 U/mL
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Fig. 3. Indwelling Time, Number of Locks Until Start of Trial.
I SLock, B = 10U Lock, [__HI100 Lock
S=Saline, HI0=Heparin 10U/mL, H100=Heparin 100U/mL

Peripheral vein catheter

S lock H10 lock H100 lock

Catheter

Thrombus

Fig.4. Catheter and Thrombus after Outtake.
S=Saline, H10=Heparin 10U/mL,
H100=Heparin 100U/mL
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Table 4. Comparison of Thrombus Among 3 Groups.

Thrombus SLock  H10 Lock H100 Lock
Number of patients with thrombus 17 15 4
Thrombus per number of patients(%)" 17/18(94%) 15/19(79%) 4/14(29%)

S=Saline, H10=Heparin 10 U/mL, H100=Heparin 100 U/mL
*p<0.001 :comparison of 3 groups
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«
>
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T T T
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Fig.5. Protein Contents of Thrombus.
S=Saline, H1I0=Heparin 10U/mL,
H100=Heparin 100U/mL
*p<0.01 v.s. S Lock

Table 5. Comparison of Thrombus Among 3 Groups.

Adverse Drug Reaction S Lock H10 Lock H100 Lock

Pain at insertion site 1 1 6
Pruritus 0 1 1
Nausea 0 0 1
Total 1 2 8

S=Saline, H10=Heparin 10 U/mL, H100=Heparin 100 U/mL
*P=0.039 :comparison of 3 groups **P=0.019 :comparison of 3 groups

Table 6. Comparison of Platelet Value between Pre of
Trial and Post of Trial.

Platelet,mean+SD
1 0 /uL) S Lock H10 Lock H100 Lock
Pre trial 223.3+46.0 229.4+85.0 247.1+69.0
Post trial 231.6+48.9 239.8492.2 257.7490.0

S=Saline, H10=Heparin 10 U/mL, H100=Heparin 100 U/mL



94

EHEZS Vol. 32, No. 2 (2006)

Z =

19964F 1238 FK & 172 CDC  Guideline” T, [HERRIC
IHRMEENR ST 7 — T VORGEHEZ MR L, #BIREDREA
2T B DAY v EFERORIRS B SH | LS
NTw5b, Ashton 51, 77— T VHEL#HIREBE
WCBWTAERR E AN VERRIORA/mL ORhF 12
2TV E LY, Epperson & b R &~ AR
DORRIEEBVERELTWEY, $72, Uy 7ilik

RS NABEHAEOASY Y ThoTh, ~8Y v
FERE I MGEAE % 5] &k 2 3l geEsS i S hvtw
BOW TN EHDI & X, Asthon % Epperson 5 @ £
ICEERIIA) VERREFRISOMEIRON, 4
HERICE 20y 2 THATHDLEREINTNWBEY,
Lo L, 20024E1258F 72 CDC  Guideline® Tl [
BRI IEREIR Y 7 — F VOB L, HIRA
DOFEFIHIT L DI~ Y L RO EEH L] &
DOFRETAHIBRIN TV 525, BIREEEZHSHICL TV
2y,

FREOWFRTIRERRE A~V VERBICBI 2585
WEEEEE & LT, 77— F VO (—EBRMT v
7 L7ctk, BOMEDS 2 CBERSTET 5 0B 2IC Lo T
M) CEFIR RS AERICE L TR SN TBY, 57—
TVHAERERO—>TH S IMEOEIIET 5 RaHE4TH
NTWipolz, £I2T, A CIIMEEAER L M
DEEZIRE L RBRET o 28R, ART Y 7EEL AU
ooy 7 (100) BB A EHEZANR) YOy
7 (100)HTHEIKMETH Y, £ET Y 7 LA/
vay 7 10 BETIE~%) vy 7 10) BTV Em A
FERE NIz, ~AxXxy oy 7 (10)#EE~I)N) Oy 7
(10 BETEHEELREEALN P - 7208, A1)~
2y 7 (100) BB W TIRME & 72 A A 7z, i
BRIEROFETIE, ATy 2 BICBWTIIZITEES

ICTHARAFERR S, ~/3) oy 7 (100) B cliinig ik
Doz,
BT — T VAWM DTER T 5 B BEAT—7

VOSSO L b MEAsh 7 — Twm g LT
WHOEEL, METLIEENTVWE., IF—FILVHAD
WAL i, Oy ZEEFEATABIZH T —FIVA
EHEICERT Ao E(HBET Yy 72 FE)PH D,
ZOBET Yy 7 FEFH VLI EICLY, MEDHERE
FFIEd USRI E 20y 2 THHRICHF—TF LD
BZEEPIETRECH 2 LV BRI H AL, F72, K
BRPRERERFERGRTICAT » 7o R Br o0 v 7 I 584
DIERTIE, W 7EORMTHRED v 7 FHEITERE N
TEY, BEO Yy 7 PEEEBRTLILICLDAERRT
bHT—FVORELHILTE S L) BRI
CHhb7. UL, BB TF— 7 VOt Bk

BilZoTBY, BEETROZLIIRHETH L EEbR
B ABRICBNTY, 77— 7 VANOHMIZAERD
SBE, AN YTy 2 BCED ST, 1RIZAFITHED S
N, EEETHANY VERETH AT — T IVANDM
MASHERR S L7z,

v bOSMERIL, REBRENTERER, ~3) VA&
FWEI0EAL/mL, 1008 AL/mL % H v TIRERIEH %
FEEEL7-3RBECld, £2ME0%IRE L7 SERETIE
6 B, ~/%) U AEAEIOREA/mL Tl324FF R £ 12
M EEE AR S5, [FI100B AL/ mL T 13728 %8 14
bIMEEE RO S v e EE SN TWS (7 IVER
HPER). T2, HESICIARREHVRERTIX
AW, ~/%) VAR WI0EAL/mL, [F1008A4A7/mL &
WTFRIZBWTH, RRICEE LA T —F VANOM
MAEED SN, EEFHICBVWTAREHEFEEILE
Mol DMENH LY. T, KFETL, hF—F
VANOMIMIEIZIZEFITRD Hh, MEEHEICBW
TEAS) vy 7 (100) B EEDT v 7 BRI K fE
THholz. ZOZ XD, I F—F AT -
TH, ~Xy oy 7 (100)HICB W TIkme % b
IETE, A7 —-TVHEOWREIKL A LEZ LN
AR

L, MEPEBRINTD, §XTOHF—F I
TEHET H2DITTELRL, T —FVRIZBEE»D
ISR 2 kB35 2 L IdTRECTH 5. ThFE TOER
Ty 2eA)X) By 70OhF—FVOBEMICET S
PR TIIAEREE ~N) YAERRICBWTEET R W EH
HERSINTBYBRIU0 ~OX) v AEAHI0EN/mL &
100BA7/mL & 7 57— FIVOBREEIZER 2w & ofE
bRENTWwBEY, —FT, Randolph H 12L& 5 &3
v HEAI00HAL/mL (37 7 — T VO RE L BIREDFE

WKHRTH D EOMENTINTNELEY, F e
FZELTWARLTY, MBEBRINTEY, B
R ICBHE ORISR T S REE S RS N5,
EIFFEORER LY, BT —F VA TOMETEER I IZE
LCEANY) VRS y 7 E LTHBETSZ L8
EinsLEbhs.

AREFFEIZ BT, A% VAEEIORAL/mL & [7100
BAT/mL TG R Do 7255, ~%Y v B A I008 AT/
mL Ti&, MBREHAEFDL2VEBMIA O, et
DTN/ V EAHI00HEAT /mL 12 X % 5 & 54
DFEEICEL T, AT XFRLERETIIRES L
TELT, FIIS OMETIEAN) Y EATRIOEN/
mL CIESTERAIE AR L7248, 16I(1/57)DATH o
7z L LA, ARFZECIEEEERALREA%30% (6 A/
20 )IZRED LN e, ~s5) v AERHI00H A/
mL 2T 52 BIIRETMNOT 5o E BB g s LT
SNha.



E&EES Vol. 32, No. 2 (2006)

95

COREBEHMEOEK & LTI, —BHICERHORE
E, pH, %A EEOREME, 7213, #5F—FVOH
BREECEEIRE, A4 X 2EOFHRENERE LT
EZzoNhb, EEWRDOpHB L R EF L, pH4.5~
8.0, BEEIX1THY, ZRIx LAY Y AEREI0
HA7/mL B & UF1008 17/mL T id pH5.5~8.0, {&EE
1THAHY, HAMIIBWT, pHREBEELIZEIT RS
BB LEWEEZ NS, T, KFERIZBWTIE,
EEASMENEERL THDL20, 77 —T VD&M
(B, EEIRE, T4 X) PTG EI A REE
DREEEEFEZ I,

BHREESCEHBEOANNY) Y OREL EIXARHTH S
S, AXY TR R ARASY VALY LEHICB
W, TR ARER R AT O BRI O F AT E
ENTHBY, MENRER EOWREEL GO T, EEL
MROFBICH LEMIRET 2L E0NH L L EZ LN
5.

Pl Z & Xy, MR IERIRICE L Tid, ~/3%
U v AERRI00HAL/mL KRR TH B L Ex LT,
LU, HEBVEOFHOEKIIRFTH 505, ~/3
) ray 27 (1000 BBV TEEMBO RIS W E
MBRD LNz &b, &1k, LIRS
EThYy, EFRCERTHERT 2B, BEHIOB
BhHHIAT) ZEDEE LV EBEDID, |

F 7, KWER S 7 — T VT Che O EIR Y T —
7 )V (Central Venous Catheter . CVC) IZBWT L ERKR T
ORETRe, W7 —TIVOBERL EEEREDMHBEMEIC
DVTORFTDLETHELLEEZLNS,

51 B X &

1) R.C. Stern, S. Pittman, C.F. Doershuk, L.W. Matthews,
Use of a “Heparin Lock” in the Intermittent Administra-
tion of Intravenous Drugs A technical advance in intra-
venous therapy, Clin. Pediatr, 11, 521-523 (1972).

2) R.L. Hanson, A.M. Grant and K.R. Majors, Heparin-
Lock maintenance with ten units of sodium heparin in
one milliliter of normal saline solution, Surg Gynecol
Obetet, 142, 373-376 (1976).

3) AR, MR, BUGEIER, AHFK, B
g, MEEMA, &S, AN, G5R8=,
FER, AL, BID/MEH (2B § 5 ERE A —,
A8 VR -, AR, 4, 1-8 (1999).

4) K. Sato, T. Kawasaki, N. Hisamichi, Y. Taniuchi, F.
Hirayama, H. Koshio, M. Ichihara, Y. Matsumoto, An-
tithrombotic effects of YM-60828 in three thrombosis
models in guinea pigs, Europ. J. Pharmcaol, 350, 87—
91 (1998).

5)

6)
7

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

HbEX, WHL, BTHE-ZE, #IRY 7 — 7 VI
FTHEAN)ray s bAEET Y 7 ORBE-RELH
W EBRIIRET —, SRR AUEE - SR, 38, 83-90
(2004).

AR o B ) ATEFHRIS SCE

M.L. Pearson, Guidelines for the prevention of In-
travascular Catheter-Related Infections. Intravascular
device-related infections An overview, Am. J. Infect.
Control, 24, 262-293 (1996).

J. Ashton, V. Gibson, S. Summers, Effects of heparin
versus saline solution on intermittent infusion device ir-
rigation, HEART & LUNG , 19, 608-612 (1990).

E.L. Epperson, Efficacy of 0.9% sodium chloride injec-
tion with and without heparin for maintaining indwell-
ing intermittent injection sites, Clin. Pharm., 3, 626~
629 (1984).

D. Silver, D.N. Kapsch, E.K.M. Tsoi, Heparin-Induced
thrombocytopenia thrombosis, and Hemorrhage, Ann
Surg, 198, 301-306 (1983).

JR. Doty, J.M. Alving, D.E. McDonnell, S.L.. Ondra,
Heparin-associated Thrombocytophenia in the Neuro-
surgical Patient, Neurosurgery, 19, 69-72 (1986).

K. LeDuc, Efficacy of normal saline solution versus
heparin solution for maintaining patency of peripheral
intaravenous catheters in children, Journal of emer-
gency nurcing, 23, 306-309 (1997).

Guidelines for the Prevention of Intravascular Catheter-
Related Infections, MMWR , 51(RR—-10), 1-29 (2002).
KERFR, ~x)ray 7 EEET Y 7ICETAL
YrF YA, BHEFAN, 48, 952-955 (2002).
BAEAF, WHET, £EU Y 7 OFH, FER
7, 48, 956959 (2002).

BAEMT-, WHKF, WA, REHE, ~
Sy rnay 7pLERARRICE A7y vany
Z\ZZEH LT, INFECTION CONTROL, 11, 90-92
(2002).

Frillgx, WOBAR, mmEEcE, o, L%
i, SR, BOFME, BARK, BT, &
BES, RN, MOYH, MUREER, EHEEE,
EIKFIHE, A fnmk, BRZE, HIlRZ, RERMZ,
BlHEES, ~o81) VAR Y FRFAIORRHER,
JJPEN, 4, 381-390 (2002).

A.G. Randolph, D.J. Cook, C.A. Gonzales, M. Andrew,
Benefit of heparin in peripheral venous and arterial
catheters : systematic review and meta analysis of ran-
domized controlled trials, BMJ, 316, 969—975 (1998).
B.A. Meyer, CJ. Little, J.A. Throp, G.R. Cohen, J.D.
Yeast, Heparin versus normal saline as a peripheral line
flush in maintenance of intermittent intravenous lines in
obstetric patients, Obstet Gynecol, 85, 433-436 (1995).
N7 Ty v 2108 AL/mL, 1008 A7/mL 4 > %
Va—74—2A



