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The evaluations of frequency distribution heparin resistance
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Abstract

Background: Heparin is one of the most important medication that is used in coronary artery bypass graft
(CABG) operations, but some patients demonstrate heparin resistance (HR) during CABG. Heparin resistance
was defined as at least one activated clothing time <400 seconds after heparinization and/or the need for
purified antithrombin III (AT-11I) administration. The goal of this study was the investigation of HR prevalence
in our country and relation between HR and post-operative CABG complications.

Materials and Methods: One hundred patients that candidate for CABG were selected and surveyed for
HR and complications. The data entered to computer and analyzed by SPSS soft ware. The Chi-square and
student t-tests were used for data analysis.

Results: The prevalence of heparin resistance in our study was 3%. There was no relation among bleeding,
cardiac arrest and HR. Bleeding happened in 13 patients of which 1 person was in HR group (33.3%) and
12 in non HR group (12.4%) (P = 0.34). Cardiac arrest happened in 8 patients, 1 person was in HR group
(33.3%) and 7 in non HR group (7.2%) (P = 0.22). According our data there were no relation among HR and
gender and ventilator dependency time.

Conclusions: HR is a nearly prevalent complication among patients that undergone CABG that may led to
some complications such as bleeding and cardiac arrest. In our study, we did not find significant relation
among them, but in frequency these complications were higher in HR group.
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INTRODUCTION The word bypass means by-way, since in the bypass

One of the greatest advances in the angina treatment
is coronary artery bypass graft (CABG) surgery.

surgery, surgeon removes the legs or chest arteries
and use them as a bypass for blocked coronary
artery, so the surgery has been named as bypass.!?

Transfusion of patient blood circulation to heart-lung
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Access this article online pump or cardiopulmonary bypass circuit (CPB circuit)
Website: in coronary bypass surgery is an essential component
www.advbiores.net of operation. To address this pump, blood is likely to

increase coagulation. Heparin has been used to avoid
DOI: increasing of the coagulability during the surgery.
10.4103/2277-9175.125798 Heparin is a Glykouzamino Glykan Sulfathast that
has been used as an injectable anticoagulant drug.
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Heparin is a natural biological molecule and it also
has been made artificially. Heparin has been known
as the great negative charge density between the
others biological molecules. Heparin plays its blood
anticoagulant role by the effect of inhibitory on the
blood coagulation factors and increases the domestic
anti-thrombin III (AT III). Heparin tolerance has
been reported in a lot of patients undergoing CABG
and statistics shows that the incidence of this event is
increasing.*® Heparin resistance was defined as ACT <
400 seconds after heparinization or need to purified
AT IIL.®' Complication of heparin tolerance is varied
from the effects of sub clinical disorders to severe
coagulation and catastrophic in the CPB circuit.!*"
The causes of heparin tolerance can be multi-factorial,
such as AT III deficiency due to preoperative use of
heparin, thrombocytopenia and increased activity
of Factor VIII, and it should be previous history of
endocarditic and IABP."2/ Due to increasing the
cardiopulmonary disease and therefore statistical
increases of CABG requiring, the importance of
heparin tolerance is more visible in CABG. On the
other hand by determining the heparin tolerance in
a patient, we will be able to be ready for dealing with
the consequences of HR. Heparin tolerance outcomes
included death, arrhythmias, bleeding, cardiac
arrest, requiring intubation, increasing duration of
staying in ICU, increasing the duration of mechanical
ventilation.™ The overall objective of this study was
to determine the frequency distribution of heparin
tolerance during coronary bypass surgery during the
year 2011.

MATERIALS AND METHODS

This is a cross sectional study that was done at
Chamran hospital in the year 2011. The study
population consisted of patient’s candidates for
CABG (coronary artery bypass graft surgery) who
had operated during the year 2011. Entry criteria
included the patients who underwent CABG, without
aortic balloon pumping before operation and no need
emergency surgeries. Exclusion criteria included the
patient who died during or before ICU admission.
The sample size for this study was estimated to
96 person, for more sure 100 patients undergoing
bypass surgery were evaluated. The sampling method
was easy and the patients undergoing CABG who
had frequently qualified were elected to enter the
study sample, so the size number reached sufficient
level. After selecting the patients, their age, sex and
weight were determined and PT, aPTT, INR and the
Plt (platelet) count factors was checked, and then
general anesthesia was performe. Before connecting
patients to the CPB pump a dose of heparin (400 U/Kg)
was injected. Five minutes later, ACT was measured
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with the device, if ACT was more than 400-ACT
>400-the patient was proceeding on CPB pump but if
ACT was less than 400- ACT < 400-it was considered as
resistant to heparin and second dose of heparin would
be injected. Five minutes later, ACT was checked again
and if it was less than 400-ACT <400-FFP or purified
AT III was used to overcome HR. At the end of the
CABG, heparin neutralize with protamine sulfate at
a ratio of one to one was done. Patients in the study
were studied of other variants such as complications
of heparin resistance, mortality, length of stay in ICU
and the duration of receiving mechanical ventilation
and the obtained information was recorded in a specific
checklist that were prepared for this purpose. Finally,
the obtained data was entered in the computer and
analysis was performed by SPSS,; software. For the
information analysis, student ¢-test and Chi-square
test statistic were used.

RESULTS

In this study, 100 patients undergone coronary artery
bypass surgery were evaluated. The average age of
them was 60.8 £ 9.4 years with the range of 37-79 years,
52 patients were women and 48 of them were men.
The average age of women was 60.4 = 9.7 and for
men was 61.2 + 9.2 years, according to ¢-test, there
was no significant difference between two genders
[Table 3]. In this study, the patient’s occupations were:
11 workers, one crew, 22 employees, 14 retired and
52 housewives. According to the results in 3 patients
heparin tolerance was observed (ACT levels were less
than 400), two of them were woman and one in men
group (3.8% vs. 2.1%). Furthermore, there was no
significant difference between two genders base on
the Fisher exact test (P = 0.99) [Table 3]. The results
are shown in Table 1. Table 2 shows the frequency
of complications in terms of the resistance and
no resistance to heparin. According to this table,
31 cases of undergoing studies had arrhythmia and
also among two groups, resistant and non-resistant
to heparin, respectively, 2 and 29 cases arrhythmia
was observed (66.7% vs. 29.9%), but statistical
Fisher Test showed no significant relation between
arrhythmia and heparin resistance (P = 0.23). The
bleeding was occurred in 13 patients and one of
them had heparin resistant and 12 of them were

Table 1: Distribution of resistance to heparin in terms of gender

HR Sex
Male Female Total
Percent Number Percent Number Percent Number
Yes 2.1 1 3.8 2 3 3
No 97.9 47 96.2 50 97 97
Total 100 48 100 52 100 100

HR: Heparin resistance, P= 0.99
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from non-resistant heparin group (12.4% vs. 33.3%),
and according to the Fisher exact test, there was no
significant correlation between resistance to heparin
and bleeding (P = 0.34). Cardiopulmonary arrest also
occurred in 8 patients, arrest occurred in both resistant
and non-resistant to heparin, respectively, there were
1 and 7 (33.3% and 7.2%) and according to the Fisher
exact test, there was no significant correlation between
the heparin-resistant and arrest incidence, (P = 0.22),
although these complications were slightly higher in
HR group. The mean total dose of heparin administered
to patients was 34899 + 17108 units. Minimum and
maximum injected dose of heparin were 16800 and
120000 units. The mean injected of heparin dose in

Table 2: Frequency distribution in terms of gender on the
resistance to heparin

Complication Resistance

Has not Has P

heparin Percent Number Percent Number
levels
Arrhythmia  Yes 29.9 29 66.7 2 0.23
No 70.1 68 33.3 1
Bleeding Yes 12.4 12 33.3 1 0.34
No 87.6 85 66.7 2
Arrest Yes 7.2 7 33.3 1 0.22
No 92.8 90 66.7 2
Table 3: Patient characteristics
Patient HR Non HR P value
characteristics (ACT<400) (ACT>400)
Age (year) 62.3+10 60.719.4 0.77
% sex
Male 1(33.3) 47 (48.5) 0.99
Female 2 (66.7) 50 (51.5)
Weight (kg) 71.7+14 71.7+11.5 0.99
PT (s) 1410 13.8+1.57 0.83
PTT (s) 3042 31.847.7 0.69
INR 1.17+0.06 1.11£0.17 0.56
Plt (before operation) 268000428618  194072+63493 0.05
Plt (after operation) 16750019192 158777194728 0.89
ICU staying time 2.3t£1.5 2.4+0.92 0.89
Ventilation time 5.7£1.5 8.945.9 0.34
HR: Heparin resistance
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Figure 1: The median, range, percentile 25% and 75% ACT on sex
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men 36085 £ 16515 and in women were 33804 £ 17726
unit, and in the test there was no significant difference
between sexes (P = 0.51) by ¢-test. Average dose of
heparin used in both resistant and non-resistant
to heparin were 52200 + 23705 and 34363 + 16747.
According ¢-test, the average dose of heparin-resistant
and non-durable consumption in the two groups, had
no significant difference (P = 0.08). Mean of ACT in
the patients was 599.3 + 145, respectively. Minimum
and maximum amounts of ACT in these patients were
350 and 940, respectively. Also index mean, in the men
and women were 617.7 £ 146.7 and 582.3 £ 142.7 and
according to #-test, there was no significant differences
between sexes (P = 0.23). In the Figure 1, the ACT
distribution has been shown to in two sexes.

During this study, 4 patients died, 4 of which were
non-resistant to heparin (0% vs. 4.1%) but according
to Fisher’s exact test, depending on the frequency
of resistance to heparin, there was no significant
difference (P = 0.99). The total duration of staying in
ICU was 2.4 + 0.93 days. Minimum and maximum
length of staying in ICU respectively was 1 and 8 days.
Duration of ICU staying at two groups of resistant
and non-resistant to heparin, respectively were
2.33£1.53 and 2.41 £ 0.92 days, according the ¢-test,
no significant differences were observed between
groups (P = 0.89) [Figure 2].

The mean duration of mechanical ventilation in
patients under the study was 8.82 + 5.8 h with a range
of 1-50 h. The mean duration of mechanical ventilation
in patients with non-resistant and also resistant to
heparin, respectively were 8.92+5.9and 5.67+1.53 h
and ¢-test showed no significant differences between
groups (P =0.34) [Table 3].

DISCUSSIONS

General objective of this study was to determine the
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Figure 2: The median, range, percentile 25% and 75 of ICU staying%
at two groups
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frequency distribution of heparin resistance during
coronary bypass surgery at Chamran Medical Center
during the year 2011. The results of this study
among 100 cases of CABG surgery showed were 3%
to heparin resistance. However, heparin resistance
was investigated at several studies and its incidence
has been reported in different studies. At a study
conducted in 2003 by Mark, heparin resistance was
reported in 22% of patients, this report in compared
with our study is much higher.™ In contrast, another
study conducted in 2003 by Esposito, the incidence
of heparin-resistant patients has been reported at
8%, which is closer to our study.™ As it was stated
previously, heparin resistance is a problem that exists
in all societies and several factors involved in that
are hereditary and genetic such as AT III deficiency.
Furthermore, disease and other problems such as
thrombocytopenia and increased activity of factor 8,
and previous history of endocarditic IABP and can also
cause resistance to heparin. However, the main issue
at this case is that the incidence of heparin resistance
to multiple causes, which was mentioned, some of
them had been increased” and this is important at
CABG surgery. Complications associated with heparin
resistance, such as arrhythmia, bleeding, arrest and
death was items that we examined in our study. In our
study, arrhythmias had occurred in 31 cases (31%),
that 66.7% patients were in heparin resistant
group and 29.9% in non-resistant to heparin group,
although there was no difference between the two
groups, its occurrence at heparin-resistant patients
was more than 2 times vs. non-resistant. Therefore,
arrhythmias are considered the most important cases
in heparin resistant patients. As it is mentioned
above, in Esposito study cardiac arrhythmia had
occurred among 19% undergoing CABG patients.™!
The other complication was bleeding that occurred in
13 patients (13%). Its incidence was higher than the
heparin resistant to patients, but with not significant
differences (33.3% vs. 12.4%), and this is a normal
finding in the patients because the incidence of
heparin resistance on patients provide coagulation
disorders and also if the preventative actions do not
happen, bleeding is a common occurrence for such
patients.”® Other complications were the
cardiopulmonary arrest, which occurred in 8% of
our patients and the difference was no significant
in heparin resistant patients and non-resistant
to heparin. In our study, 33.3% patients who
were in resistant to heparin group suffering from
cardiopulmonary arrest, whereas the incidence of
this complication was 7.2% in non heparin resistant
patients. In a study conducted in 2000 by Soloway
11.5% patients undergoing CABG were suffering from
arrest which is close to our study. In that study, the
arrhythmia was higher in patients with of heparin
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resistant.” During our study, 4 patients died and all
of them were in non-resistant to heparin (0% vs. 1.4%)
and the frequency of death, depending on resistance
to heparin, had no significant differences. At Dietrich
study, the incidence of mortality on undergoing
bypass operation patients has been reported about
3%."" There are multiple causes of mortality in
these patients, and maybe resistance to heparin is
one of the factors that either directly or indirectly
could cause death in patients. Increasing ICU
staying time is also another case that is dependent
on resistance to heparin. Although in our study,
duration of ICU staying in both group patients had
no significant differences. However, most of heparin
resistant patients should stay longer in ICU, due to
complication incidences and there is a need for more
caring.” Furthermore, the duration of mechanical
ventilation as it is mentioned before is higher in
heparin resistance patients as in our study.

General conclusion that can be found of this study
is that heparin resistance is an important issue for
patients who undergoing CABG and if no precautions
and preventative actions have performed, it can lead
to serious complication, mortality and increasing
duration of staying at hospital for patients. On the
other hand, heparin resistance has a relatively high
prevalence. This is necessary in CABG surgery centers
to provide facilities and required supplies to cope with
related complications.
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