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Abstract

Background Given the increasing number of patients who require dual antiplatelet (DAP) therapy and electrophysiological device
(EPD) placement, perioperative antiplatelet management is a current challenge. In this study, we investigated the incidence of pocket hema-
toma formation after EPD placement in patients undergoing DAP therapy or an alternative low-molecular-weight heparin (LMWH) regimen.
Methods This clinical observational study was performed from July 2010 to July 2012. In total, 171 patients were enrolled in the analysis
after meeting the inclusion criteria. These patients were divided into two groups: 86 patients were treated with DAP therapy at the time of
device implantation, and the DAP therapy was discontinued for 5 to 7 days and replaced with enoxaparin before device implantation in the
other 85 patients. Adenosine phosphate (ADP)-mediated platelet aggregation and arachidonic acid-induced platelet aggregation were tested
preoperatively. We compared the incidence of pocket hematoma between the two groups and the association of pocket hematoma develop-
ment with ADP-mediated platelet aggregation and arachidonic acid-induced platelet aggregation. Results The incidence of pocket hema-
toma in the patients who continued DAP was lower than that in the patients who replaced the dual antiplatelet regimen with LMWH (3.49%
Vs 16.47%, respectively; X2 = 6.66, P < 0.01). Among the patients who continued DAP therapies, the rate of ADP-mediated platelet aggre-
gation inhibition in patients with pocket hematomas was higher than that in patients without pocket hematomas. None of the patients under-
going DAP or enoxaparin therapy developed pocket infection, thromboembolic events, or other serious complications. Multiple logistic re-
gression analysis revealed that LMWH therapy was an independent risk factor for the development of pocket hematoma (RR = 0.054, 95%CI =
0.012-0.251). Furthermore, patients undergoing LMWH therapy were 5.1-fold more likely to develop pocket hematomas than were
DAP-treated individuals. Conclusion Continuance of DAP therapy does not increase the risk of pocket hematoma formation after EPD
placement.
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apy drugs are acetylsalicylic acid and clopidogrel, both of
which are recommended to be continued for at least one

1 Introduction

With technical developments in the treatment of cardio- year in patients undergoing drug-eluting stent placement.'*”!
vascular disease, increasingly more patients are undergoing The perioperative management of antiplatelet therapy in
electrophysiological device (EPD) placement. In addition, patients undergoing EPD implantation remains a controver-
the number of cardiovascular events increases along with sial issue, and the effects of platelet aggregation indices on
the number of patients who undergo long-term dual anti- the development of pocket hematomas have not been pro-
platelet (DAP) therapy for secondary prevention of cere- spectively analyzed on a large scale."! Retrospective inves-
brovascular events.!"* The most common antiplatelet ther- tigations have shown that 90% of surgeons favor DAP

therapy discontinuation with alternative low-molecular-
weight heparin (LMWH) therapy,”* because even
; ] ) short-term withdrawal of DAP medications is associated
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always be delayed to allow for adjustments in antiplatelet
treatment.!"'*! Perioperative antithrombotic treatment stra-
tegies vary among different heart centers, and there is little
consensus regarding the perioperative management of DAP
therapy. The development of suitable therapeutic strategies
to simultaneously avoid pocket hematoma formation and
reduce thrombosis after device implantation is becoming
increasingly more important.”) The purpose of our study
was to explore whether the continuation of DAP therapy
increases the risk of pocket hematoma in patients undergo-
ing EPD.

2 Methods

2.1 Patient characteristics

Only patients who underwent surgery involving an elec-
trophysiological device, including placement of a permanent
pacemaker or implantable cardioverter defibrillator, cardiac
resynchronization therapy device placement, or generator
replacement and who received a DAP medication were en-
rolled in this analysis during the 2-year period from July
2010 to July 2012. The inclusion criteria were: (1) an indi-
cation for DAP therapy because of recent drug-eluting stent
placement, secondary prevention of coronary heart disease
or stroke, or recent transcatheter aortic valve implantation;
and (2) EPD procedures including new implants, generator
replacements, and upgrading. The control group comprised
patients not undergoing antiplatelet or anticoagulant therapy
and individually matched 1: 1 with respect to age (+ 5
years), sex, device, type of procedure, and number of leads
implanted.”"! The exclusion criteria included a recent history
of bleeding, LMWH drug allergy, hepatic dysfunction, and
renal failure.

2.2 Laboratory assays

All patients underwent preoperative analysis of routine
blood parameters, liver and renal function, the adenosine
phosphate (ADP)-mediated platelet aggregation inhibition
index, and rate of platelet aggregation induced by arachi-
donic acid. The last two parameters were analyzed by
thromboelastography.

2.3 Therapeutic strategies

Patients undergoing EPD procedures were classified into
two groups according to their perioperative management
regimen: In the DAP therapy group, patients underwent
continuing DAP therapy (aspirin 100 mg/d + thienopyridine
75 mg/d), whereas in the LMWH group, the DAP therapy
was discontinued and temporary replaced by LMWH
(enoxaparin, 1 mg/kg per 12 h) 5 to 7 days before implanta-

tion. Enoxaparin was withdrawn 12 h before the procedure
and usually restarted 24 h after the implantation, then con-
tinued for 48 h.

2.4 Surgical technique

All procedures were performed by experienced surgeons
(> 100 implants per year) under local anesthesia. In each
patient, the device was implanted in a subcutaneous pre-
pectoral pocket. The pocket was then pressed with 20 layers
of sterile surgical gauze and one kilogram of sandbags for 8 h.
Finally, the wound was covered with sterile gauze for 24 h
and the patient was monitored for 48 h by the treating phy-
sician. The study investigators examined the pocket daily
for hematoma development.

2.5 Pocket hematoma

The development of pocket hematoma was determined
by the operators. We monitored the occurrence of pocket
hematoma with a standardized form throughout the study
course. A pocket hematoma was defined as a palpable mass
protruding > 2 cm past the anterior margin of the pulse
generator. The criteria for surgical drainage were progres-
sive enlargement that could not be resolved with conserva-
tive treatment and the presence of tense swelling that caused

poor capillary perfusion and/or severe pain.!'*'”!

2.6 Definition of thromboembolic events

Thromboembolic events were defined as stent thrombo-
sis, myocardial infarction, cerebral thrombosis, deep venous
thrombosis, and pulmonary embolism.

2.7 Clinical follow-up

Follow-up interviews were performed six months after
discharge, and procedure-related complications were re-
corded by the same operators and investigators via tele-
phone calls and outpatient clinic visits.

2.8 Statigtical analysis

SPSS 17.0 software (SPSS, Inc., Chicago, IL, USA) was
applied by a professional statistician to complete the analy-
ses. Continuous variables are expressed as mean + SD.
Comparisons between continuous variables were performed
using the t test or one-way analysis of variance (ANOVA)
as appropriate. Categorical variables are expressed as fre-
quency and percentage. Comparisons between categorical
variables were performed using the X* test or Fisher’s exact
test. Multiple logistic regression analysis identified risk fac-
tors for pocket hematoma. P < 0.05 was considered statisti-
cally significant.
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3 Reaults

A total of 171 patients met the inclusion criteria and were
enrolled in the study; 86 patients comprised the DAP ther-
apy continuation group at the time of device implantation,
and 85 patients with interrupted DAP therapy and tempo-
rary replacement of DAP therapy by enoxaparin therapy
five to seven days before device implantation comprised the
LMWH therapy group. Only three pocket hematomas were
documented among the 86 patients [3.49% (3/86)] of the
DAP continuation therapy group, whereas 14 pocket hema-
tomas developed in the 85 patients [16.47% (14/85)] of the
LMWH therapy group. The incidence of pocket hematomas
in patients who were not taking antiplatelet or anticoagulant
agents (control group) was 1.17% (2/171). The incidence of
pocket hematomas was not similar between patients on
DAP therapy and those in the control group (P = 0.338).
The incidence of pocket hematomas in the LMWH therapy
group was significantly higher than that in the DAP con-
tinuation therapy group (16.47% vs. 3.49%, respectively; P
= 0.010). The baseline characteristics of the study groups
are presented in Table 1. There were no significant differ-
ences between the groups.

Tablel. Baselinedemographic characteristics of the patients.

Table 2 shows the correlation between pocket hematoma
development and the type of implanted device in the two
groups. There was no statistical difference in the risk of
pocket hematoma development between the groups.

Table 3 shows the relationship between platelet function
indices on pocket hematoma development in the two groups.
In the DAP therapy group, the ADP-mediated platelet ag-
gregation inhibition rates in patients with pocket hematomas
were significantly different from those of patients without
pocket hematomas (P < 0.01), indicating an association
between ADP values and pocket hematomas in patients on
DAP therapy. In contrast, the occurrence of pocket hema-
tomas was not associated with ADP values in the LMWH
group (P =0.139). In both the DAP and the LMWH groups,
the arachidonic acid-mediated platelet aggregation inhibi-
tion rates were not associated with the development of
pocket hematomas (P = 0.634 and 0.527, respectively).

The risk factors for pocket hematoma development and
their significance are listed in Table 4. Multiple logistic re-
gression analysis using a forward stepwise (conditional) me-
thod revealed that LMWH therapy is an independent risk
factor for the development of pocket hematoma (RR = 0.054,
95% CI = 0.012-0.251). Patients on LMWH treatment were

Variables Dual antiplatelet group (n = 86) LMWH group (n =85) Control group (n = 171) P value
Age, yrs 69.81 +8.57 70.38 +7.36 71.74 +7.99 0.372
Male 47 (54.65) 36 (42.35) 83 (48.54) 0.274
BMLI, kg/m’ 24.04 +2.59 24.09 +2.56 23.99+2.38 0.091
Smoking 67 (77.91) 64 (75.29) 128 (74.85) 0.860
Alcohol 39 (45.35) 41 (48.24) 81 (47.37) 0.926
Hypertension 76 (88.37) 73 (85.88) 143 (83.63) 0.590
Hemorrhagic/ischemic stroke 23 (26.74) 27 (31.76) 51(29.82) 0.950
COPD 26 (30.23) 21 (24.71) 43 (25.15) 0.633
Diabetes 43 (50.00) 31(36.47) 69 (40.35) 0.172
CRE, pmol/L 67.71 £15.90 69.32 + 14.51 68.07 + 15.06 0.339
HGB, g/L 1253 +9.8 123.7+10.3 120.64 £ 13.83 0.576
ALT, p/L 22.32+7.16 22.31+7.08 22.30+7.05 0.452
PLT, x10°/L 233.13+£30.42 230.23 £30.01 232.75+43.01 0.538
EF 55.96% £ 6.20% 55.74% £ 6.01% 55.87% + 5.98% 0.739
LDL-C, mmol/L 2.77+0.34 2.68 +0.33 2.76 £0.39 0.079
Device 0.846

PM 79 (91.86) 80 (94.12) 159 (92.98)

CRT/ICD 7 (8.14) 5(5.88) 12 (7.02)

Data are presented as mean = SD or n (%). ALT: alanine aminotransferase; BMI: body mass index; COPD: chronic obstructive pulmonary disease; CRE: se-

rum creatinine; CRT/ICD: cardiac resynchronization therapy device/implantable cardioverter defibrillator; EF: left ventricular ejection fraction; HGB: hemo-

globin; LDL-C: low-density lipoprotein-cholesterol; LMWH: low-molecular-weight heparin; PLT: platelets; PM: permanent pacemaker.
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Table 2. Correlation between pocket hematoma formation
and type of implanted device.

Variables Pocket hematoma No pocket hematoma

Dual antiplatelet group, n= 86

PM 1(1.63) 78 (90.7.)

ICD 2(2.33) 3(3.49)

CRT 0(0.00) 2(2.33)
LMWH bridging group, n= 85

PM 13 (15.29) 67 (78.82)

ICD 0 (0.00) 2(2.35)

CRT 1(1.18) 2(2.35)
Control group, n= 171

PM 2(1.17) 157 (91.81)

ICD 0(0.00) 9(5.26)

CRT 0 (0.00) 3(1.75)

Data are presented as N (%). CRT: cardiac resynchronization therapy; ICD:
implantable cardioverter defibrillator; LMWH: low-molecular-weight hepa-

rin; PM: permanent pacemaker;

Table3. Correation between incidence of pocket hematomas
and ADP/AA-mediated platelet aggregation inhibition indices.

Variables Pocket hematoma No pocket hematoma P value
ADP
Dual antiplatelet 83.33+2.11 54.01 +10.96 0.000
LMWH bridging 28.16 +11.28 33.14+11.41 0.139
AA
Dual antiplatelet 67.47 +3.54 70.23 +£9.95 0.634
LMWH bridging 68.21 +£6.93 66.76 + 10.81 0.527

Data are presented as mean £ SD. AA: arachidonic acid; ADP: adenosine

phosphate; LMWH: low-molecular-weight heparin.

Table4. Risk factorsfor pocket hematoma formation.

Variables P RR 95%Cl

Age 0.672 1.253 0.442-3.547
Sex 0.275 1.795 0.628-5.134
Obesity 0.832 1.118 0.400-3.121
Hypertension 0.252 0.294 0.036-2.387
Dyslipidemia 0.129 2.389 0.776-7.358
Smoking 0.499 0.622 0.157-2.467
Alcohol 0.580 0.746 0.263-2.111
Diabetes 0.224 0.527 0.188-1.479
Dual antiplatelet therapy 0217 0.316 0.051-1.968
LMWH therapy 0.000 0.054 0.012-0.251

LMWH: low-molecular-weight heparin.

5-fold (3.49% vs. 16.47%) more likely to develop pocket
hematomas than were patients on continuing DAP therapy.

Pocket hematomas were not associated with age, sex, dia-
betes, obesity, hypertension, hyperlipidemia, smoking, al-
cohol, or diabetes.

4 Discussion

Pocket hematoma is a common complication after im-
plantation of permanent pacemakers, cardiac resynchroniza-
tion therapy devices, and implantable cardioverter defibril-
lators and can cause local discomfort, pocket infection, and
extended hospitalization. We have addressed potential stra-
tegies for minimizing the risk of pocket hematoma and
thrombosis events. Neither cephalic vein cutdown nor direct
subclavian puncture for perioperative device implantation has
a significant influence on the risk of pocket hematoma forma-
tion.">'! Additionally, the type of implanted device does not
affect the incidence of pocket hematoma.!'*!”!

Among patients undergoing interventional surgical pro-
cedures, those with indications for the use of antiplatelet
agents will require interruption of antiplatelet therapy and
replacement with LMWH.!"® However, in the present study,
we maintained DAP therapy in 86 patients, and only three
developed pocket hematomas [(3/86), 3.49%]. In contrast,
the incidence rate of pocket hematomas among patients
medicated with a LMWH regimen [(14/85), 16.47%] was
5-fold higher than that of patients receiving DAP. At present,
the reported occurrence of pocket hematoma formation in
patients undergoing a heparin strategy ranges from 7.5% to
25.0%,11+13192%which is in agreement with our data in the
LMWH group of patients. In contrast, the incidence of
pocket hematoma formation after EPD implantation in our
patients undergoing DAP continuation therapy was lower
than the 25.0%, 15.0%, and 7.2% previously reported in the
literature.!""**" In our study, the proportion of pocket he-
matomas was effectively reduced by strengthening ban-
dages, and our perioperative therapy management regimen
was simple, convenient, and feasible. Lockhart, et al.*
pointed out that once an initial clot has formed, the event of
bleeding is unlikely to occur. The mechanisms involved in
the more frequent occurrence of pocket hematomas in the
LMWH group are unclear. A possible explanation for this
may be associated with the potent inhibition of one or more
elements of the coagulation cascade and the prevention of a
clot/thrombus from the synergistic action of LMWH.*’!
Activation of thrombosis is a major factor involved in the
development of thrombosis; LWMH with a significant
amount of antithrombin factor Xa cannot only inhibit the
activation of thrombin and aggregation of blood platelets,
but also decrease the transformation of permanent plate-
let—fibrin clots from temporary platelet clots and change the
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hemorheology properties. With the exception of the effect
of antithrombin factor Xa and antithrombin factor 2a,
LWMH has some non-anticoagulant properties including
the release of tissue factor pathway inhibitor and tissue-type
plasminogen activator. Medium that promotes fibrinolytic
and antithrombotic activity could limit the release of von
Willebrand factor and pro-inflammatory cytokines from the
vessel wall, and even affect the hemorheology properties
and interaction between platelets and leukocytes. The me-
chanism of action is usually more complicated than that of
antiplatelet drugs.***"!

In our study, DAP did not increase the risk of pocket
hematoma development. Thus, we suggest that operators do
not choose a DAP discontinuation therapy for the following
reasons: (1) Compared with aspirin alone or aspirin plus
warfarin, DAP therapy with aspirin and thienopyridine
dramatically decreases the risk of stent thrombosis, myocar-
dial infarction, and death after stent placement. Spertus, et
al.® reported that suspending DAP after positioning of
drug-eluting stents may endanger patients with antiarrhyth-
mic devices because of in-stent thrombosis. (2) Drug-eluting
stents can lead to late stent thrombosis, even after years of
stent implantation.”**! As an independent predictive factor
of stent thrombosis, even temporarily, premature cessation
of thienopyridine obviously increases the occurrence of
stent thrombosis.'"! (3) DAP should not be withdrawn for
minor surgery,” and compared with major surgery such as
cardiac surgery, EPD implantation is a minor operation and
we can take local measures during the operation to decrease
pocket bleeding.

Otherwise, in the current literature, some studies have
reported that pocket hematoma formation in patients on
DAP therapy was related to clopidogrel.™) Clopidogrel
prevents platelet activation by inhibiting ADP receptors.
The ADP-mediated platelet aggregation index is a common
indicator for the evaluation of platelet aggregation in clini-
cal practice and an important indicator in assessing the ef-
fect of clopidogrel. Clinically, whether the ADP-mediated
platelet aggregation rate decreases by > 50% is one of the
most important indices with which to evaluate the platelet
aggregation efficiency of clopidogrel.”” The use of throm-
boelastography to test the ADP-mediated platelet aggrega-
tion rate has important practical value in the clinical envi-
ronment because it is simple to perform, easy to develop,
and inexpensive.’' **! In our study, in the patients undergo-
ing continued DAP therapy, the ADP-mediated platelet
value in patients with pocket hematomas was higher than
that in patients without pocket hematomas. This finding
indicates that a higher ADP-mediated platelet aggregation
inhibition rate leads to pocket hemorrhage, which may ex-
plain the variability in pocket hematoma formation among

patients undergoing DAP therapy because of different
ADP-mediated platelet aggregation rates. We suggest that
the risk of pocket hemorrhage in patients on DAP therapy
might be estimated by ADP-mediated platelet aggregation
rate analysis and might be adjusted to values beyond the
critical range before EPD implantation.

In conclusion, continuing DAP therapy does not increase
the risk of pocket hematoma formation in patients undergo-
ing EPD placement. Within six months of follow-up, we
found no major bleeding events in the two patient groups.
None of the patients undergoing DAP or enoxaparin therapy
developed pocket infections, stent thrombosis, myocardial
infarction, cerebral thrombosis, deep venous thrombosis,
pulmonary embolism, or other complications. Continuing
pre-established DAP therapy is superior to perioperative
LMWH treatment in terms of reducing pocket hematoma
formation after anti-arrhythmic device placement.

Acknowledgements

This study was supported by a grant from the Beijing
Municipal Science & Technology Commission (No.
Z11110705).

References

1 Cano O, Osca J, Sancho-Tello MJ, et al. Morbidity associated
with three different antiplatelet regimens in patients undergo-
ing implantation of cardiac thythm management devices. Eu-
ropace2011; 13: 395-401.

2 Kushner FG, Hand M, Smith SC, et al. 2009 Focused Updates:
ACC/AHA Guidelines for the Management of Patients With
ST-Elevation Myocardial Infarction (updating the 2004
Guideline and 2007 Focused Update) and ACC/AHA/SCAI
Guidelines on Percutaneous Coronary Intervention (updating
the 2005 Guideline and 2007 Focused Update): a report of the
American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines. Circulation
2009; 120: 2271-2306.

3 Wright RS, Anderson JL, Adams CD, et al. 2011 ACCF/AHA
Focused Update of the Guidelines for the Management of Pa-
tients With Unstable Angina/ Non-ST-Elevation Myocardial
Infarction (Updating the 2007 Guideline): a report of the
American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines. Circulation
2011; 123: 2022-2060.

4  Boule S, Marquie C, Vanesson-Bricout C, et al. Clopidogrel
increases bleeding complications in patients undergoing heart
rhythm device procedures. Pacing Clin Electrophysiol 2012;
135: 605-611.

5 Kutinsky IB, Jarandilla R, Jewett M, et al. Risk of hematoma
complications after device implant in the clopidogrel era. Circ
Arrhythm Electrophysiol 2010; 3: 312-318.

Journal of Geriatric Cardiology | jgc@jgc301.com; http://www.jgc301.com



CHEN Y, et al. Incidence of pocket hematoma after electrophysiological device placement

205

10

11

12

13

14

15

16

17

18

19

Llau JV, Lopez-Forte C, Sapena L, et al. Perioperative man-
agement of antiplatelet agents in noncardiac surgery. Eur J
Anaesthesiol 2009; 26: 181-187.

Mollmann H, Nef HM, Hamm CW, et a. How to manage
patients with need for antiplatelet therapy in the setting of
(un-)planned surgery. Clin Res Cardiol 2009; 98, 8-15.
Riddell J W, Chiche L, Plaud B, et al. Coronary stents and
noncardiac surgery. Circulation 2007; 116: ¢378—¢382.
Thachil J, Gatt A, Martlew V. Management of surgical pa-
tients receiving anticoagulation and antiplatelet agents. Br J
rg 2008; 95: 1437-1448.

Grines CL, Bonow RO, Casey DE Jr, et al. Prevention of
premature discontinuation of dual antiplatelet therapy in pa-
tients with coronary artery stents: a science advisory from the
American Heart Association, American College of Cardiology,
Society for Cardiovascular Angiography and Interventions,
American College of Surgeons, and American Dental Asso-
ciation, with representation from the American College of
Physicians. J Am Dent Assoc 2007; 138: 652—-655.
Korantzopoulos P, Letsas KP, Liu T, et al. Anticoagulation
and antiplatelet therapy in implantation of electrophysiologi-
cal devices. Europace 2011; 13: 1669—-1680.

Klug D, Balde M, Pavin D, et al. Risk factors related to infec-
tions of implanted pacemakers and cardioverter-defibrillators:
results of a large prospective study. Circulation 2007; 116:
1349-1355.

Wiegand UK, LeJeune D, Boguschewski F, et al. Pocket he-
matoma after pacemaker or implantable cardioverter defibril-
lator surgery: influence of patient morbidity, operation strat-
egy, and perioperative antiplatelet/anticoagulation therapy.
Chest 2004; 126: 1177-1186.

Michaud GF, Pelosi F Jr, Noble MD, €t al. A randomized trial
comparing heparin initiation 6 h or 24 h after pacemaker or
defibrillator implantation. J Am Coll Cardiol 2000; 35:
1915-1918.

Tolosana J M, Berne P, Mont L, et al. Preparation for pace-
maker or implantable cardiac defibrillator implants in patients
with high risk of thrombo-embolic events: oral anticoagula-
tion or bridging with intravenous heparin? A prospective ran-
domized trial. Eur Heart J 2009; 30: 1880—1884.

Dreger H, Grohmann A, Bondke H, €t al. Is antiarrhythmia
device implantation safe under dual antiplatelet therapy? Pac-
ing Clin Electrophysiol 2010; 33: 394-399.

Ghanbari H, Feldman D, Schmidt M, et al. Cardiac resyn-
chronization therapy device implantation in patients with
therapeutic international normalized ratios. Pacing Clin
Electrophysiol 2010; 33: 400-406.

Nowak-Gottl U, Langer F, Limperger V, et al. [Bridging:
Perioperative management of chronic anticoagulation or anti-
platelet therapy]. Dtsch Med Wochenschr 2014; 139:
1301-1307. [Article in German].

Robinson M, Healey JS, Eikelboom J, et al. Postoperative
low-molecular-weight heparin bridging is associated with an
increase in wound hematoma following surgery for pacemak-
ers and implantable defibrillators. Pacing Clin Electrophysiol

20

21

22

23

24

25

26

27

28

29

30

31

32

33

2009; 32: 378-382.

Tischenko A, Gula LJ, Yee R, et al. Implantation of cardiac
rhythm devices without interruption of oral anticoagulation
compared with perioperative bridging with low-molecular
weight heparin. Am Heart J 2009; 158: 252-256.

Tompkins C, Cheng A, Dalal D, et al. Dual antiplatelet ther-
apy and heparin "bridging" significantly increase the risk of
bleeding complications after pacemaker or implantable car-
dioverter-defibrillator device implantation. J Am Coll Cardiol
2010; 55: 2376-2382.

Lockhart PB, Gibson J, Pond SH, et al. Dental management
considerations for the patient with an acquired coagulopathy.
Part 2: Coagulopathies from drugs. Br Dent J 2003; 195:
495-501.

Hong CHI, Napefias JJ, Brennan MT, et al. Frequency of
bleeding following invasive dental procedures in patients on
low-molecular-weight heparin therapy. J Oral Maxillofac
urg 2010; 68: 975-979.

Cavender MA, Rao SV. Bleeding associated with current
therapies for acute coronary syndrome: What are the mecha-
nisms? J Thromb Thrombolysis2010; 30: 332-339.

Hish J, Raschke R. Heparin and low-molecular-weight. Chest
2004; 126: 188S-203S.

Spertus JA, Kettelkamp R, Vance C, et al. Prevalence, pre-
dictors, and outcomes of premature discontinuation of thie-
nopyridine therapy after drug-eluting stent placement: results
from the PREMIER registry. Circulation 2006; 113:
2803-2809.

Eisenstein EL, Anstrom KJ, Kong DF, et al. Clopidogrel use
and long-term clinical outcomes after drug-eluting stent im-
plantation. JAMA 2007; 297: 159-168.

Pfisterer M, Brunner-La Rocca HP, Buser PT, et al. Late clin-
ical events after clopidogrel discontinuation may limit the
benefit of drug-eluting stents: an observational study of
drug-eluting versus bare-metal stents. J Am Coll Cardiol 2006;
48:2584-2591.

Savonitto S, Caracciolo M, Cattaneo M, et al. Management of
patients with recently implanted coronary stents on dual anti-
platelet therapy who need to undergo major surgery. J Thromb
Haemost 2011; 9: 2133-2142.

Breet N J, van Werkum JW, Bouman HJ, et al. Comparison of
platelet function tests in predicting clinical outcome in patients
undergoing coronary stent implantation. JAMA 2010; 303:
754-762.

Li L, Li HY, Qiao R, et al. Predictive value of antiplatelet
resistance on early stent thrombosis in patients with acute co-
ronary syndrome. Chin Med J (Engl) 2013; 4: 626-633.
Gaudiani JL, Kashuk JL, Chu ES, et al. The use of thrombe-
lastography to determine coagulation status in severe anorexia
nervosa: a case series. Int J Eat Disord 2010; 43: 382-385.
Meng K, Lii SZ, Zhu HG, et al. Use of tailored loading-dose
clopidogrel in patients undergoing selected percutaneous
coronary intervention based on adenosine diphos-
phate-mediated platelet aggregation. Chin Med J (Engl) 2010;
123: 3578-3582.

http://Iwww.jgc301.com; jgc@mail.sciencep.com | Journal of Geriatric Cardiology



