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Introduction

Unfractionated heparin (UFH) is widely used to reduce

cardiac catheterization (PCC) (1). The UFH dose and its
pharmacological efficacy may differ in children owing
to differences in the maturation of the coagulation
system and faster heparin clearance (2,3). Therefore,

ABSTRACT

Purpose: This study investigated whether an activated clotting time (ACT) between 200 and 300
sec could be achieved with a100 IU/kg unfractionated heparin (UHF) loading dose in patients with
congenital heart disease (CHD) during pediatric cardiac catheferization.

Materials and Methods: We included 264 patients aged 0-18 years with CHD undergoing cardiac
catheterization between January 2022-March 2023. Data on patient characteristics, UHF doses,
and ACT values were retrospectively obtained. The patients were intravenously administered
100 IU/kg UFH after sheath placement. We aimed to obtain a value between 200 and 300 sec
according to the ACT measured atf the 5th minute. If the measured ACT value at the 5th min was <
200 sec, additional heparin doses between 20 and 50 IU/kg were administered such that the total
heparin loading dose did not exceed 150 IU/kg. Patients were divided info two groups based on
whether the ACT value was below or above 200 sec.

Results: Median age, weight, and ACT value at procedure were 6.41(IQR:2.01-32.21) months,
6.13(IQR:3.79-11.9) kg, and 212(IQR:190-240) sec, respectively. The ACT value of 170(64.4%) of the
264 patients was between 200-300 sec, which was considered the target value. The ACT value
of 86(32.6%) of the 264 patients was below the target value and that of eight (3%) patients was
above the target value. Hematoma occurred at the access site in four patients (1.5%). We did not
detect refroperitoneal hematoma, other bleedings at location, or thromboembolism in any of the
patients. No significant differences were observed in comparisons between age subgroups and
ACT distribution, or between age subgroups and ACT subgroups (p>0.05)

Conclusion: This study revealed that a 100 IU/kg UFH loading dose produced the target ACT value
in 64.4% of the patients and that the UFH loading dose should be individualized according to the
ACT value in the remaining patfients.

Keywords: Congenital heart disease,, Cardiac catheterization, Unfractionated heparin, Activated
clotfing time

oz

Amac: Calismanin amaci pediatrik kalp kateterizasyonu sirasinda konjenital kalp hastaligr (CHD)
olan hastalarda 100 IU/kg fraksiyone olmayan heparin (UHF) yUkleme dozunun 200-300 saniye
araliginda aktif pihtilasma zamani (ACT) degerine ulasilabilirligin arastinimasidir.

Gerec ve Yontemler: Ocak 2022 ve Mart 2023 tarihleri arasinda kardiyak kateterizasyon yapilan 0-18
yas arasi CHD'li 264 hasta calismaya alindi. Hasta dzellikleri, UHF dozlarn ve ACT degderleri retrospektif
olarak elde edildi. Kilif yerlestirildikten sonra hastalara 100 IU/kg intravendz UFH yUkleme yapild. 5.
dakikadaki ACT degerinin 200 ve 300 saniye araliginda olmasi hedeflendi. 5. dakikada élctlen ACT
degeri <200 saniye ise toplam heparin yikleme dozu 150 IU/kg't gecmeyecek sekilde 20-50 IU/kg
ek UFH yUkleme dozlan yapildi. Hastalar ACT degerlerinin 200 saniye alti ve Ustinde olmasina gére
iki gruba ayrild.

Bulgular: Islem srasinda medyan yas, agirlik ve 5. dakikadaki ACT degeri sirastyla 6.41 (interquartile
rcn?e (IQR): 2.01-32.21) ay, 6.13(IQR: 3.79-11.9) kg ve 212(IQR: 190-240) saniye belirlendi. 264
hastanin 170'inde (%64,4) ACT degeri hedef deger olarak kabul edilen 200-300 saniye araliginda
OlcUldU. 264 hastanin 86'sinda (%32,6) ACT degeri hedef degerin (<200 sn) altinda ve sekiz (%3)
hastada ise hedef degerin (>300 sn) Uzerinde 6lcUldU. Dort hastada (%1,5) giris yerinde hematom
belirlendi. Retroperitoneal hematom, kanama ve tromboembolizm hicbir hastada belilenmedi.
Yas alt gruplar ile ACT dagilimi ve yas alt gruplar ile ACT alt gruplan arasindaki karsilastirmalarda
gruplar arasinda anlamli fark belilenmedi (p>0,05).

Sonug: Bu ¢alisma, kardiyak kateterizasyon sirasinda 100 IU/kg UFH yUkleme dozunun CHD'li
hastalann %64,4'Unde hedef ACT deger araligini saglayabildigini ve geri kalan hastalarda UFH
yUkleme dozunun 5. dakikada &élgllen ACT degerine gdére ek UHF dozlan ile bireysellestiriimesi
gerektigini gosterdi.

Anahtar Kelimeler: Konjenital kalp hastaligi, Kalp kateterizasyonu, Fraksiyone olmayan heparin,
Aktif pihtlasma zamani
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determining the optimal dose and monitoring the
thromboembolic complications during pediatric effects of UFH is necessary to reduce thromboembolism
and bleeding complications (4). Although intravenous
UFH loading doses between 50 and 150 IU/kg are
recommended during PCC after sheath placement
(2,5-9), the commonly administered loading dose is 100


https://dergipark.org.tr/tr/pub/geneltip


mailto:geneltip%40selcuk.edu.tr?subject=
https://orcid.org/0000-0002-5676-2747
https://orcid.org/0000-0001-8544-0125
https://doi.org/10.54005/geneltip.1330759

Monitoring of Unfractionated Heparin During Pediatric Cardiac Catheterization - Gokdemir & Cindik.

Genel Tip Dergisi

IU/kg (1,2,4,10-17). The activated clotting time (ACT)
(1), activated partial thromboplastin fime (aPTT) (9).
anfi-factor Xa (anti-FXa) (1,2,15), anfi-factor lla (anti-
Flla) (18), fibrinopeptide-A (2), and prothrombinase-
induced clotting time (?) were used to monitor the
degree of heparinization (1,3,4,6,7,10,11,13,14,16,17,1
9).

Many studies have recommended that the ACT
should be > 200 sec and maintained as an indicator of
adequate anticoagulation during PCC (2,10,11,13,18).
Data indicating whether a 100 IU/kg UFH loading dose
is sufficient after sheath placement are limited to the
PCC. Hence, we hypothesized that the UFH loading
dose to achieve and maintain an adequate ACT
value may differ on an individual basis.

The primary aim of this novel study was to investigate
whether ACT levels of 200 and 300 sec could be
achieved at aloading dose of 100 IU/kg UFH in patients
with CHD during PCC. The secondary aim of this study
was to determine the UFH loading dose required fo
provide an ACT value between 200 and 300 sec in
patients with an ACT value <200 sec affter a loading
dose of 100 IU/kg UFH.

Material and Methods

We recruited 264 patients aged 0-18 years with CHD
who underwent PCC at our institution between
January 2022 and March 2023. The following data
were extracted retrospectively from our preformed
pediatric cardiology digital database for each patient;
sex, age, weight at procedure, cardiac diagnosis,
UFH dose, ACT value, whole blood parameters,
duration of cannulation, duration of hemostasis,
and complications at the access site. The exclusion
criteria included patients with prematurity, syndromic,
thrombocytopenia, liver failure, hematocrit values
< 25% and > 55%, antiaggregant and anticoagulant
drugs, and indwelling central catheters. We converted
our first ACT values, which were obtained 5th minute
after infravenous UFH loading dose administration, to
a dichotomous variable using 200 sec as the cut-off
point. Patients were divided into two groups based on
whether the ACT value was < or > 200 sec Accordingly,
the two-group comparison statistics were used. The
procedures were performed under general anesthesia
or deep sedation provided by an anesthesiologist.

This study was approved by the Baskent University
Institutional Review Board (Project no: KA23/188) and
was supported by the Baskent University Research
Fund.

Anticoagulant Protocol with UFH

Unfractionated heparin (Biemparin, 25000 [U/5 mlL,
Biem llac San.ve Tic.AS. Tandogdan, Ankara) was
administered to the patients at an initial loading
dose of 100 IU/kg UFH (maximum dose: 5000 IU)
through the peripheral vein immediately after sheath
placement. The sheaths and catheters were flushed
with heparinized saline (1U/mL) before usage. During
catheterization, we aimed to obtain an ACT between
200 and 300 sec and to maintain this value. We
planned our maintenance dose and ACT controls
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according to the ACT value at the 5th minute after
the UFH loading dose. According to our institutional
protocol, no additionalloading dose was administered
when the ACT value was measured over 200 sec If the
measured ACT value at the 5th minute was < 200 sec,
additional heparin doses were administered so that
the total heparin loading dose did not exceed 150 IU/
kg. Additional UFH loading doses were given to 20 IU/
kg for ACT value between 180-199 sec, 30 IU/kg for
170-179 sec, 40 IU/kg for 160-169 sec, and 50 IU/kg for
<160 sec Control ACT measurements were routinely
performed 5 minutes after each additional and
maintenance dose. ACT control was performed 30
minutes later when the ACT value was between 200-
250 sec When the ACT value was measured between
250-300 sec, ACT value was assessed after 60 min and
maintenance doses were administered according to
the measured values. To determine the effect of 100
IU/kg UFH on ACT values in different age groups, we
categorized our patients into five main groups: 0-28
days, 29-90 days, 9?1 days-1 years, 1.01 years-5 years
and > 5.01 years. Hemostasis was achieved by manual
compression after the sheath was removed. The
duration of hemostasis was defined as the time from
sheath removal to bleeding control. If arterial and
venous access were performed simultaneously in the
same patient, the hemostasis duration was accepted
as the average arterial and venous bleeding control
fime

Measurement of Activated Clotting Time

Approximately 4-5 ml of whole blood was drawn from
the catheter or sheath five minutes after infravenous
UFH administration to avoid contamination from the
flush solutfion. Subsequently, 0.6 ml blood samples
were drawn info non-heparinized syringes for ACT
measurements and immediately placed in a standby
ACT device using a double-chambered cartridge
(Medtronic ACT Plus, Medtronic Inc. Minneapolis, MN
55432 USA) in the catheterization laboratory. Blood
samples were collected from catheters or sheaths
to avoid contamination and were reinfused info the
patients after sampling. The average double count
was considered as the final ACT value.

Statistical Analyses

Continuous variables were expressed as medians with
interquartile ranges (IQR) (25th-75th) and categorical
variables were expressed as numbers (percentages).
The Kolmogorov-Smirnov test was used to assess the
normality of the distribution of continuous variables.
The Kruskal-Wallis and Mann-Whitney U tests were used
to compare variables between independent groups
as continuous variables did not exhibit a normal
distribution. Stafistical comparisons of categorical
variables were performed using Chi-square or Fisher's
exact tests. Statistical significance was set at p <0.05.
Statistical analyses were performed using BM SPSS
statistical software (version 25.0: IBM Corp. 25.0,
Armonk, NY, USA).

Results

The patients’ median age and weight of the patient
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at procedure were 6.41(IQR:2.01-32.21) months and
6.13(IQR:3.79-11.90) kg, respectively. Of the 264
patients, 53(20%) were newborns and 101(38.3%) were
between one and 12 months old. Thirty-two (12.1%)
patients were <3 kg, 67(25.4%) patients were between
3.01-5 kg, 88(33.4%) patients were between 5.01-10
kg and 77(29.1%) patients were > 10.01 kg. Before
catheterization, 40(15.2%) patients were intubated
for respiratory and/or heart failure. The median
cannulation time was 22 min (IQR:15-37) in all patients,
>30 min in 79(29.9%) of the 264 patients, and >60 min
in 27(10.2%) patients. The demographic, clinical, and
laboratory data of patients with CHD who underwent
ACT monitoring during cardiac catheterization are
summarized in Table I.

The median ACT value was 212(IQR:190-240) sec
at the 5th minute for all patients. The ACT value of
170(64.4%) of the 264 patients was between 200-300
sec, which is considered the target value. The ACT
value of 86(32.6%) of the 264 patients was < the target
value (<200 sec) and required an additional UFH
loading dose. The ACT values of eight (3%) of the 264
patients were above the target value (>301 sec). The
ACT values of these 86 patients were measured at <
160 sec in 14 patients, 161-170 sec in eight patients,
between 171-180 sec in 19 patients, and between
181-200 sec in 45 patients. The relationship between
age subgroups and the distribution of the ACT values
is depicted in detail in Figure 1, and the relationship
between the age subgroup and the ACT subgroup is
summarized in Table 2. No significant differences were
observed in comparisons between age subgroups
and ACT distribution, or between age subgroups and
ACT subgroups (p=0.217 and p=0.209, respectively)

According to these ACT values, additional doses of
50 IU/kg for 14 patients with ACT values <160 sec, 40
IU/kg for eight patients with ACT values between 161-

170 sec, 30 IU/kg for 19 patients with ACT values 171-
180 sec, 20 IU/kg for 45 patients with 181-200 sec were
administered. In addition, three patients with ACT
values of 170, 185, and 194 required second additional
doses, and their total doses were completed at 150
IU/kg. Consequently, 17 patients required a 150 U/
kg UFH loading dose. In two of the 17 patfients who
received 150 IU/kg loading as the fotal dose, the ACT
values were measured less than 200 sec and could
not be failed to reach the target ACT value. The ACT
values of 83 among the 86 patients who received
additional UFH loading doses were 200-300 sec. Only
one patient who received an additional UFH loading
dose exhibited an ACT value > 300 sec (ACT value was
384 sec). Additionally, the patient was administrated
protamine sulfate to prevent prolonged bleeding.

After catheterization, temporary femoral artery
occlusion developed in 26(9.8%) patients and
permanent femoral artery occlusion in five patients
(1.9%). Hematoma occurred at the access site in
four patients (1.5%). No significant differences were
observed between the groups (p>0.05). We did not
detect retroperitoneal hematoma, other bleedings
at location, pseudoaneurysm, arteriovenous fistula,
or thromboembolism in any of the patients. In the
univariate analysis, no statistical difference was
noted between the two groups, except for bleeding
control time. As statistically significant variables were
not obtained between the groups in the univariate
analysis, appropriate modeling for logistic regression
analysis could not be established in the patient
group whose ACT value was below the target value,
therefore, independent risk factor analysis was not
performed in our patient group with ACT value of <
200 sec.

Table 1: Demographic, clinical and laboratory of patients with CHD who underwent ACT monitoring during cardiac catheterization.

Characteristics of the patients All patients n: 264
Gender, female / male (n) 123/141

Age at procedure (month) 6.41(2.01-32.21)
Weight at procedure (kg) 6.13(3.79-11.90)
Cyanotfic heart disease, n(%) 79(29.9)
Intubation before procedure, n(%) 40(15.2)
Interventional procedure, n(%) 81(30.7)
Activated clotting time (sec) 212(190-240)
Hemoglobulin (g/dL) 12.4(10.8-13.0)
Hematocrit (%) 37.7(32.6-42.1)
Platelet count (107/L) 287(231-358)

White blood cell (10°/L)

9515(7560-1260)

Cannulation duration (min) 22(15-37)
Haemostasis duration (min) 8:00(6:07-13:45)
Hematoma at access site, n(%) 4(1.5)
Temporary arterial occlusion, n(%) 26(9.8)
Permanent arterial occlusion, n(%) 5(1.9)

Patients with ACT < 200 Patients with ACT =200 sec, n:

sec, n: 86(32.6%) 178(67.4%) Pl
37/49 86/92 0.419
7.80(2.76-42.89) 5.63(1.75-27.76) 0.122
6.08(3.85-13.65) 6.28(3.69-11.45) 0.465
25(29.1) 54(30.3) 0.833
10(11.6) 30(18.9) 0.267
23(26.7) 58(32.6) 0.335
181(170-190) 225(212-252) <0.001
12.3(10.8-14.0) 12.4(10.8-14.0) 0.938
37.2(32.5-41.8) 37.8(32.7-42.2) 0.991
280(237-372) 290(230-358) 0.706
10200(7550-13200) 9250(7570-12200) 0.461
21(17:25-39:45) 22:00(15:22-36:50) 0.575
8:30(5:30-10:00) 10(6:00-14:30) 0.045
101.2) 3(1.7) 1.000
11(12.8) 15(8.4) 0.265
2(2.3) 3(1.7) 0.662

Numerical variables were presented as median with IQR. ACT: Activated clotting time
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Table 2: Relationship between the age groups and ACT subgroups according to the ACT value at the 5th minute.

Age group distribution of patients

Distribution of the ACT 0-28 days, n(%) 29-90 days, n(%)

groups

<1é0sec, n 0 3(12) 7(9.2)
161-170 sec, n 2(3.7) 1(4) 1(1.3)
171-180 sec, n 3(5.7) 1(4) 6(7.9)
181-200 sec, n 8(15.1) 4(16) 13(17.1)
201-300 sec, n 37(69.8) 16(64) 46(60.5)
301-350 sec, n 1(1.9) 0 3(40)
>351 sec, n 2(3.7) 0 0

All patients, n(%) 53(20) 25(9.5) 76(28.8)

P0.209. ACT: Activated clotting time

3.01-12 months, n(%)

1.01-5 years, n(%) >5.01 years, n(%) All patients, n(%)

3(4) 1(2.9) 14(5.3)
2(2.6) 2(5.9) 8(3)
5(6.6) 4(11.8) 19(7.2)
12(15.8) 8(23.5) 45(17)
52(68.4) 19(55.9) 170(64.4)
1(1.3) 0 5(1.9)
1(1.3) o 3(1.2)
76(28.8) 34(12.9) 264(100)

Table 3: Relationship between the age groups and UFH requirement of patients according to the ACT value at the 5th minute.

Age group disfribution of patients

Patients’ UFH requirements 0-28 days, n(%) 29-90 days, n(%)

100 IU/kg, n 40(75.5) 16(64) 49(64.5)
120 1U/kg, n 8(15) 4(16) 12(15.8)
130 1U/kg, n 2(3.8) 1(4) 5(6.6)
140 1U/kg, n 3(5.7) 1(4) 2(2.6)
150 1U/kg, n 0 3(12) 8(10.5)
All patients, n(%) 53(20) 25(9.5) 76(28.8)

P:0.271. UFH: Unfractionated heparin

uuuuuu

Activated clotting time (Sec)

112

&

0-20 days 29-90 days 91 days-1 year 1.01-5 years ~5.01years

Age groups

Figure 1: Relationship between age subgroups and distribution of the
ACT value.

Discussion

The UFH loading dose at the initiation of the procedure
and the maintenance dose required for prolonged
procedures should be based on anficoagulation
monitoring to prevent thromboembolism and
bleeding during PCC in patients with CHD. As the UFH
dose and its pharmacological efficacy may differ
in children due to variations seen in the maturation
of the coagulation system (2,3), a fixed UFH loading
dose may not be suitable in the pediatric population.
However, we believe that a fixed UFH dose canresultin
over and under coagulation. Hence, the UFH loading
dose should be individualized and carefully monitored
for each patient. In 264 patients included in our study,
the ACT value was measured in the range of the
target value of 200-300 in 170(64.4%) patients, below
the target value (<200 sec) in 86(32.6%) patients,
and above the target value (>300 sec) in eight (3%)
patients.
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3.01-12 months, n(%)

1.01-5 years, n(%) >5.01 years, n(%) All patients, n(%)

54(71.1) 19(55.9) 178 (67.4)
10(13.2) 8(23.5) 42(15.9)
5(6.5) 4(11.8) 17(6.5)
101.3) 2(5.9) 9(3.4)
6(7.9) 1(2.9) 18(6.8)
76(28.8) 34(12.9) 264(100)

As the ACT allows point-of-care testing compared with
other tests, it has been widely used as a whole-blood
coagulation test during PCC (1,3,4,6,7,10,11,13,14,16,1
7.19). The aPTT, ant-FXa, ACT + and ACT-LR tfests were
performed in the PCC and congenital heart surgery
settings. This study indicated that ACT plus (+) was more
reliable than ACT-LR and was strongly correlated with
anfi-FXa (r=0.89, p = 0.001) (1). We used ACT +, which
is more reliable at moderate and high UFH doses,
has a high correlation with anti-FXa, and allows post-
care in our catheterization laboratory. Since anti-Flia,
which provides important complementary information
for monitoring UFH levels, especially in infants and
at high UFH loading doses, was not available at our
institution (18), the data on monitoring anti-Flla were
not measured.

A previous study reported that a 50 IU/kg UFH loading
dose was similarly effective in preventing arterial
thrombosis as 100 IU/kg. Though the study included
366 children, it did not follow ACT measurement and
the incidence of arterial thrombosis was reported as
9.8% and 9.3%, respectively, between the groups.
Furthermore, no bleeding or hematoma were
observed at the arterial access site (5). In a similar
study comparing 50 and 100 IU/kg UFH loading doses,
thromboembolism, and bleeding risks were similar,
and a 50 IU/kg UFH loading dose was sufficient for
thromboembolism during PCC (8). In another study
in which 60 patients weighing <10 kg was included,
loading doses of 100 and 150 IU/kg were compared
and the mean ACT value was observed as 199 + 53
and 259 = 113 sec, respectively at the 20th minute
after UFH administration. Hence, it is safe to administer
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a loading dose of 100 IU/kg or more and to maintain
the ACT level for over 200 sec (6). Although different
doses were administered in two studies, the reason for
the similar clinical results may be that no significant
difference could be detected. In these studies, the
percentage of patients in whom the target ACT level
was achieved after the UFH loading dose of different
regimens during PCC was not reported.

In three different studies with a loading dose of 100
IU/kg UFH, the ACT control was performed for 30 min.
for anficoagulation monitoring. The target ACT level
was accepted as > 250 sec, and a 50 IU/kg UFH bolus
was repeated in procedures lasting longer than 1h
(13,14,19). In addition, in two studies with a UFH loading
dose of 100 IU/kg, ACT was measured at 30-60 min
intervals to maintain the target ACT value between
200 and 300 sec for anticoagulation monitoring and
during the procedure (11,17). However, these studies
did not report whether a loading dose of 100 IU/kg of
UFH at the beginning of the procedure was sufficient
to achieve the target ACT value. They focused on the
need for repeated UFH loading doses in long-term
procedures.

In a study conducted by Kim et al., in which ACT control
was performed at the 5th minute afterintravenous UFH,
the age group and the presence of CDH did not affect
the ACT value (1). In another study, in which a100 U/
kg UFH loading dose was administered and factors
affecting the final ACT value were investigated, it was
reported that patient age, interventional procedure,
and cardiac diagnosis did not affect the ACT value.
In our study, the patients were divided into five main
groups based on their age at the procedure, two
groups according to the presence of cyanotic heart
disease, and two groups based on the interventional
procedure There was no difference between age sub-
groups, interventional procedures, and cyanotic and
acyanotic patients (all P > 0.05).

In a study, in which 3859 patients who underwent
femoral artery catheterization were included, patients
were administered 100 IU/kg UFH loading dose, and
the target ACT value was accepted as > 250 sec. Final
ACT value <250 sec [Odds ratfio: 1.9 (1.4-2.7), p=0.04]
was stated as a risk factor for postprocedural acute
occlusive arterial injury (10). In contrast, in another
study in which 2388 femoral arterial catheterizations
were performed, a 50-100 IU/kg UFH loading dose was
administered, and the target ACT value was accepted
as > 250 sec, it was reported that a final ACT value of >
250 sec did not prevent femoral arterial occlusion (7).
Hence, the final ACT for UFH monitoring is important
in planning the treatment of postprocedural femoral
arterial occlusion after procedure (4).

Different studies have reported that initial UFH loading
doses of 50-150 IU/kg are sufficient in pediatric
cardiology practice (5-9,15). In a study by Grandy et
al., in which bolus doses of 50 and 100 IU/kg UFH were
compared between patients with CHD, basal and
for two-hour fibrinopeptide A and ACT values were
measured to monitor the heparin antficoagulation
effect. A bolus dose of 100 IU/kg UFH resulted in a
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consistent >200 sec ACT level and trended toward
lower fibrinopeptide A levels. As a result of this
study, it is recommended to use a bolus of 100 U/
kg UFH and maintain the ACT for > 200 sec during
PCC (2). As in this and previously reported studies
(4,7,10,11,13,14,16,17,19), we administered an initial
infravenous loading dose of 100 IU/kg UFH to our
patients.

To our knowledge, it has not been investigated
whether each patient requires a different UFH loading
dose. In this novel study, we focused on determining
the optimal UFH loading dose to achieve the target
ACT value range. We administered initial UFH loading
doses between 100 and 150 IU/kg to our patients,
based on our predetermined clinical protocol and
ACT values measured at the 5th minute after the 100
IU/kg UFH loading dose and the confrols. Although 264
patients received an initial UFH loading dose of 100
IU/kg, 86 (32.6%) had an ACT value < 200 sec. Of the
86 patients, 45 required 120 IU/kg, 17 required 130 IU/
kg, ? required 140 IU/kg, and 18 required a total UFH
loading dose of 150 IU/kg. While the target ACT value
was not obtained in three of the 86 patients, the ACT
value was measured for 384 sec in only one patient.
In our study, no difference was observed in terms of
bleeding, hematoma at site access, and femoral
artery occlusion between patients requiring additional
UFH loading doses and those requiring single dose
loading according to the target ACT value (all p>0.05).

This study has main several limitations. First, this was a
single-center, retrospective study. Second, at baseline,
the prothrombin time, aPPT, and fibrinogen levels were
notroutinely measured before cardiac catheterization,
except in patients with decompensated heart failure.
Third, the factors affecting heparin resistance, mainly
anfithrombin, and activation of the infrinsic coagulation
pathway were not investigated in patients who were
administered a100 IU/kg UFH loading dose, but whose
target ACT level could not be achieved and required
additional UFH loading doses of 20-50 1U//kg.

Conclusion

In conclusion, this study revealed that an initial dose
of 100 IU/kg of UFH produced the target ACT value in
64.4% of the patients, and 32.4% required additional
loading doses of UFH in the range of 20-50 IU/kg. In
patients who received a 100 IU/kg UFH loading dose
and whose ACT is < 200 sec, the additional UFH
loading dose should be individualized according to
the measured ACT value. Hence, we believe that
multicenter prospective randomized controlled trials
are needed to investigate the clinical efficacy and
safety of the ACT measurement measured in patients
with CHD.
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