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Background: The Thai ACS registry is a multi-center, prospective registration that describes the epidemiology,

management practices and in-hospital outcomes of patients with acute coronary syndromes.

Objective: Study the registry difference in hospital outcomes about cardiac death and length of stay between

low molecular weight heparin (LMWH) and un-fractionated heparin (UFH).

Material and Method: This is an observational descriptive study. The authors collected data from the database

of the Thai ACS registry.

Results: There were 233 of 3963 cases (5.9%) with cardiac death in the present study. Cardiac death in the

non-ST elevated myocardial infraction (NSTEMI) group was larger than in the UA group (7.6% vs. 2.4%,

p-value < 0.001). The heparin group had more cardiac death than the LMWH group (9.3% vs. 5.2%, p-value

< 0.001). NSTEMI with heparin treatment had more cardiac deaths than LMWH treatment (11.8% vs. 6.8%,

odd ratio 1.8). UA with heparin treatment had more cardiac deaths than LMWH treatment (4.0% vs. 2.0%, odd

ratio 2.0). NSTEMI had a longer length of stay than UA (56.9% vs. 44.7%, p-value = 0.001). The heparin

group had a longer stay than LMWH (58.8% vs. 51.7%, p-value < 0.001).

Conclusion: Low molecular weight heparin had benefit over un-fractionated heparin in reduction of hospital

mortality and length of stay in both unstable angina and non-ST elevation myocardial infarction.

Keywords: NSTEMI, UA, LMWH,UFH, ACS, Myocardial infraction, Unstable angina, Low molecular weight

heparin, Un-fractionated heparin, Heparin, Acute coronary syndromes, Non-ST elevation myocardial infraction

Acute coronary syndrome (ACS) is an impor-

tant source of morbidity and mortality. The Thai ACS

registry is established as a multi-center, prospective

registry that describes the epidemiology, management

practices and in-hospital outcomes of the patients with

the whole spectrum of ACS in Thailand. Non-ST eleva-

tion myocardial infarction (NSTEMI) and unstable

angina (UA) are some categories in these syndromes.

Anticoagulant treatment is recommended in both

groups. Low molecular weight heparin (LMWH) has

advantages over un-fractionated heparin (UFH) in

treatment and prevention of thrombotic disorders

including ACS(1-5). The present study observed dif-

ferent benefits between LMWH and UFH treatment in

NSTEMI and UA.

Material and Method

Patients

The Thai ACS registry has recruited 17 centers

from all the regions of Thailand, governmental and
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private hospitals. The enrollment of the patients is con-

secutive, prospectively covering those who presented

with chest pain or other symptoms that are suggestive

of ACS for a period of less than 14 days, and have

to have ST segment deviation or T wave changes.

The registry classified the patients into three groups,

ST elevation myocardial infarction (STEMI), non-ST

elevation myocardial infarction (NSTEMI) and un-

stable angina (UA).

In the present study, the authors compared

heparin and low molecular weight heparin (LMWH),

the cases which received both treatments or no anti-

coagulant treatment were excluded.

Regimens

This is an observational descriptive study of

cases enrolled in Thai ACS registry during August

2002 and October 2005. NSTEMI is determined by

chest pain that is compatible with ACS and abnormal

ST depression or T wave inversion with elevated bio-

chemical markers of myocardial necrosis. If cardiac

markers are normal, the patients are classified as UA.

Treatment regimen depended on the physician of each

center.

Outcomes

In the present study, the authors observed

mortality as a primary end point and length of stay as

a secondary end point.

Statistic analysis

The descriptive statistics (mean, median,

range) were applied to describe patient characteristics

and statistic analysis for primary end point is logistic

regression. The death was defined as cardiac death.

The length of stay was divided in to two groups by

one-week period of hospitalization. The analysis was

logistic regression and Chi square test and a p-value

was set at less than 0.05.

Results

There were 9,373 patients with Acute coro-

nary syndrome in the Thai ACS registry, 3548 cases

were NSTEMI and 1989 cases were UA (Table 1, 2).

The characteristics of both groups are

described in Table 3.

The patients in the NSTEMI group were

slightly older than patients in the UA group. In NSTEMI,

the patients had more severe presenting symptoms

than in UA such as shock (129 vs. 12), post cardiac

arrest (57 vs. 11) and dyspnea (1187 vs. 355). Diabetes

Heparin LMWH Total

NSTEMI    423   2,230 2,653

UA    199   1,111 1,310

Total    622   3,341 3,963

Table 2. Number of cases

Characteristics    NSTEMI         UA

  (n = 2653)    (n = 1310)

Male (%) 1,452 (54.7)    679 (51.8)

Age, Mean + SD      67.8+11.5      65.8+10.9

Age Median      68.7      66.6

(min-max)     (26-104.8)     (33-102.2)

Refer    775 (30.4%)    922 (25.3%)

Angina 2,305 (86.9%) 1,269 (96.9%)

Shock    129 (4.9%)      12 (0.9%)

Post cardiac arrest      57 (2.2%)      11 (0.8%)

Dyspnea 1,187 (44.7%)    355 (27.1%)

Diabetes mellitus 1,330 (50.6%)    611 (46.9%)

Hypertension 1,892 (71.8%)    983 (75.3%)

Smoking    653 (25.1%)    307 (23.9%)

Dyslipidemia 1,909 (77%)    994 (79.4%)

Table 3. Characteristics of patients with non-ST elevation

myocardial infarction (NSTEMI) and unstable

angina (UA)

Heparin LMWH Both  Null Total

NSTEMI    423   2,230  331    564 3,548

UA    199   1,111  128    551 1,989

Total    622   3,341  459 1,115 5,537

Table 1. Number of cases received anticoagulants

was higher in NSTEMI but in hypertension UA was

higher. Smoking and dyslipidemia were not signifi-

cantly different (Table 4, 5).

The medication during hospitalization is

shown in Table 4. There was no difference in both

NSTEMI and UA in antiplatelet usage (ASA and ADP

inhibitor) except glycoprotein IIb/IIIa inhibitor that

was different (NSTEMI = 118 (4.5%) vs. UA = 45 (3.4%)).

The usage of glycoprotein IIb/IIIa inhibitor was higher

in NSTEMI because it was so expensive and only avail-

able in centers with a cardiac catheterization facility.

Beta-blocker and calcium-blocker usage were

more in the UA group. Other medications were approxi-

mate in both groups.
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The hospital outcomes and complications,

the authors observed, were mortality, length of stay,

heart failure, arrhythmia, cerebrovascular complications

and bleeding. All of them were significantly higher in

NSTEMI than that of the UA group (p < 0.05) (Table 6).

There was a difference between un-frac-

tionated heparin and low molecular weight heparin

in shock, post cardiac arrest, glycoprotein IIb/IIIa

inhibitor usage and major bleeding that favored the

LMWH group.

There were 233 of 3963 cases (5.9%) with car-

diac death in the present study (Table 7). The number

of cardiac deaths in the NSTEMI group was larger

than the UA group (7.6% vs. 2.4%, p-value < 0.001).

The UFH group had more cardiac deaths than the

LMWH group (9.3% vs. 5.2%, p-value <0.001). In detail,

NSTEMI cases which received UFH treatment had

more cardiac deaths than LMWH treatment (11.8% vs.

6.8%). UA cases which received UFH treatment had

more cardiac deaths than LMWH treatment (4.0% vs.

2.0%) (Table 8). The odds ratio of treatment between

UFH and LMWH in each diagnosis was not statisti-

cally significant (p-value = 0.9). Regardless of diagno-

sis, the adjusted odd ratio of total treatment between

heparin and LMWH has shown that UFH had more

cardiac deaths 1.7 times than LMWH (p-value = 0.009,

95%CI 1.1-2.5).

The secondary outcome is length of stay

(LOS). The authors divided the patients into 2 groups,

more than 1 week (>1week) and not more than 1 week

(< 1 week). NSTEMI had more cases with LOS > 1week

than UA (56.9% vs. 44.7%, p-value = 0.001). UFH had

more cases with LOS > 1 week than LMWH (58.8% vs.

51.7%, p-value < 0.001).

Medication  (%)    NSTEMI         UA

   n = 2,653    n = 1,310

        (%)         (%)

ASA 2,562 (96.6%) 1,263 (96.4%)

ADP inhibitor 1,561 (58.8%)    733 (56.0%)

ACEI 1,556 (58.7%)    781 (59.6%)

B-blocker 1,625 (61.3%)    946 (72.2%)

Nitrate 2,366 (89.2%) 1,243 (94.9%)

Glycoprotein IIb/IIIa    118 (4.5%)      45 (3.4%)

  inhibitor

LMWH 2,230 (84.1%) 1,111 (84.8%)

Angiotensin receptor    240 (9.1%)    155 (11.8%)

  blocker

Lipid lowering agent    105 (4.0%)      76 (5.8%)

Statin 2,211 (83.3%) 1,123 (85.7%)

Calcium blocker    646 (24.4%)    430 (32.8%)

Table 4. Medication during hospitalization in NSTEMI

and UA groups

Characteristics    NSTEMI         UA

   n = 2,653    n = 1,310

Mortality (%)    202 (7.6)      31 (2.4)

Length of stay,        11.5 + 11.9        9.0 + 8.6

  Mean + SD

Heart failure (%) 1,494 (56.3)    394 (30.1)

Arrhythmia (%)    262 (9.9)      34 (2.6)

CVA (%)      48 (1.8)        9 (0.7)

Major bleeding (%)    136 (5.1)      26 (2.0)

Table 5. Hospital outcomes and complications of NSTEMI

and UA

Characteristics     LMWH    Heparin
(n = 3341) % (n = 622) %

Male       51.3       54.2
Age

<45         3.7         3.1
45-54        9.0       12.7
55-64       27.2       23.4
65-74       35.0       35.1
> 75       25.1       25.7

Refer       18.8       30.5
Angina       91.3       90.0
Shock         5.5         3.2
Post cardiac arrest         2.6         1.6
Dyspnea       40.7       38.6
Diabetes mellitus       49.2       49.4
Hypertension       73.6       72.8
Smoking       21.7       25.3
Dyslidemia       73.5       78.6
Medication

ASA       94.9       96.8
ADP inhibitor       59.8       57.5
ACEI       53.7       60.0
B-blocker       65.3       64.8
Nitrate       88.8       91.5
Glycoprotein IIb/IIIa         5.5         3.9
  inhibitor
Angiotensin receptor         9.2       10.1
  blocker
Lipid lowering agent         4.2         4.6
Statin       80.1       84.9
Calcium blocker       27.8       27.0
Heart failure       51.8       46.9
Arrhythmia         8.5         7.3
CVA         1.5         1.4

Major bleeding         6.3         3.7

Table 6. Characteristics of patients with LMWH and un-

fractionated heparin treatment
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Final diagnosis Anticoagulant Total (n) Cardiac death (n) Cardiac death (%)

NSTEMI    LMWH   2,230           152   6.8

   Heparin      423             50 11.8

UA    LMWH   1,111             23   2.0

   Heparin      199               8   4.0

Total    NSTEMI   2,653           202   7.6

Final diagnosis    UA   1,310             31   2.4

Total    LMWH   3,341           175   5.2

Anticoagulant    Heparin      622             58   9.3

Total   3,963           233   5.9

Table 7. Cardiac death outcome

Total Cardiac death p-value

   n        n (%)

NSTEMI 2,653    202 (7.6) <0.001

UA 1,310      31 (2.4)

LMWH 3,341    175 (5.2) <0.001

Heparin    622      58 (9.3)

Table 8. Relation of cardiac death outcome with diagnosis

and treatment

Discussion

The anticoagulant heparin was the recom-

mended treatment of both NSTEMI and UA. LMWH

had advantages over un-fractionated heparin (UFH)

including a predictable pharmacokinetic profile, high

bioavailability, long plasma half life and effective level

of anticoagulant effect without laboratory monitor-

ing(1). Gurfinkel et al(2) demonstrated that LMWH was

superior to UFH in the treatment patients with UA.

FRAXIS(3) and FRIC(4) trial failed to demonstrate an

advantage of LMWH over UFH. However, ESSENCE(5)

and TIMI11B(6) trial confirmed the benefit of LMWH

over UFH in the treatment of UA or NSTEMI. Now the

authors can use LMWH as a treatment of UA and

NSTEMI instead of UFH treatment.

The present study was the first multicenter

report in Thailand about comparison in hospital out-

comes of patients with NSTEMI or UA who were treated

with LMWH or UFH. Unfortunately, the present report

was an observational descriptive study but outcome

results were similar to previous reports from others

that were randomized trials(1-4).

First, the present report showed that NSTEMI

had more severe symptoms than UA such as shock,

post cardiac arrest and dyspnea because of more

pathology. That means NSTEMI had poorer outcomes

and complications such as mortality, heart failure,

arrhythmia, CVA and length of stay than UA. With

more aggressive treatment with anticoagulant and

antiplatelet, NSTEMI had more bleeding complication

and prolonged length of stay than the UA group.

Comparison between groups of treatment,

LMWH had more shock, post cardiac arrest, heart

failure and bleeding than heparin. The UFH group had

slightly more smoking and dyslipidemia.

The NSTEMI group had more cardiac deaths

than the UA group (7.6% vs. 2.4%, p-value < 0.001).

NSTEMI is more severe pathology than UA, so cardiac

death in this group was higher than UA. The UFH

group had more cardiac deaths than LMWH group

(9.3% vs. 5.2%, p-value < 0.001). Even in LMWH

group had poor clinical symptoms and more complica-

tions as shown in Table 5, LMWH has shown a better

outcome.

In the NSTEMI subgroup, the cases who

received UFH had a higher cardiac death rate than

LMWH. This result was seen in the UA subgroup

also. The odds ratios in both NSTEMI and UA were

no significantly different. The cardiac death outcome

did not depend on diagnosis but depended on type of

anticoagulant.

Cases with NSTEMI will prolong the length

of stay because of severity. The authors found that

NSTEMI had a longer stay than UA (56.9% vs. 44.7%,

p-value = 0.001). In the treatment group, the authors

found that UFH had a longer stay than LMWH (58.8%

vs. 51.7%, p-value < 0.001). This may be from efficacy

of LMWH over UFH but a randomized control trial

needs to be conducted.

When the authors used UFH the level of PTT

(partial thromboplastin time) was monitored and the

level was fluctuated by several factors such as the

patient’s body weight, protein binding rate and level
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of thrombinIII. The duration to check PTT was too

long (every 6 hours), so the time to get effective level

may alter. Therefore, this difficulty may alter the effi-

cacy of the treatment. When the authors used LMWH,

blood monitoring was not required and difficulty to

adjust the anticoagulant level disappeared. This was

an advantage of LMWH over UFH.

At the present time, physicians in many

hospitals have switched treatment of UA and NSTEMI

from UFH to LMWH because of the advantages in

pharmacokinetics, need no blood monitoring, ease to

use and some clinical benefit (reduce ischemic event

and revascularization from ESSENCE(5)). Some patients

have received UFH because of economic status, hos-

pital policy and their physicians.

Limitation of the study

As mentioned above this report was an ob-

servational descriptive study so level of confidence

was lower than a randomized control trial. However,

the present report has shown the same result as a

previous study with anticoagulant treatment in

NSTEMI or UA. A randomized control trial should be

conducted.

Conclusions

The recommended treatment of unstable

angina and non ST elevated myocardial infarction

is anticoagulant, UFH or LMWH was used. Some

previous trials showed LMWH had benefit over UFH

in reduction of recurrent ischemia and revasculariza-

tion. The present report has shown that LMWH may

have more benefit than UFH in reduction in hospital

mortality and length of stay. However, the present

study is an observational descriptive study, a good

randomized control trial has a more confident result.
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º≈°“√√—°…“„π‚√ßæ¬“∫“≈ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥·∫∫ non-ST elevation ·≈– unstable

angina ¥â«¬ low molecular weight heparin ‡∑’¬∫°—∫ un-fractionated heparin

°‘µ‘æ√ Õ—ß§– ÿ«æ≈“, ‡°…¡ √—µπ ÿ¡“«ß»å, ∏—™æß»å ß“¡Õÿ‚¶…, «‘√—µπå ‡§À– ÿ¢‡®√‘≠, «—≤π“ ∫ÿ≠ ¡, »‘√‘æ√ §” –Õ“¥

¿Ÿ¡‘À≈—ß: ¿“«–°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π (acute coronary syndromes) ¡’§«“¡√ÿπ·√ß∂÷ß‡ ’¬™’«‘µ °“√√—°…“

¿“«–π’È¢÷ÈπÕ¬Ÿà°—∫ª√–‡¿∑¢Õß¿“«–°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π „π°“√»÷°…“π’È®ÿ¥ª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫

º≈°“√√—°…“¢≥–Õ¬Ÿà„π‚√ßæ¬“∫“≈¢Õß°≈ÿà¡ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫ ST ‰¡à¬° ·≈–·∫∫‡®Á∫Õ°

‰¡à§ß∑’Ë ¥â«¬°“√„Àâ¬“°—π‡≈◊Õ¥·¢Áß 2 ™π‘¥§◊Õ low molecular weight heparin ·≈– un-fractionted heparin

«— ¥ÿ·≈–«‘∏’°“√: ‡ªìπ°“√»÷°…“«‘‡§√“–Àå‡™‘ßæ√√≥π“ ‚¥¬‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈®“°°“√≈ß∑–‡∫’¬π¿“«–°≈â“¡‡π◊ÈÕÀ—«„®

¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π„π 17  ∂“∫—π ‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√µ“¬®“°‚√§À—«„®·≈–√–¬–‡«≈“«—ππÕπ„π‚√ßæ¬“∫“≈¢Õß

ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫ ST ‰¡à¬° ·≈– ·∫∫‡®Á∫Õ°‰¡à§ß∑’Ë

º≈°“√»÷°…“: ºŸâªÉ«¬∑—ÈßÀ¡¥ 9,373 √“¬‡ªìπºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫ ST ‰¡à¬° 3,548 √“¬ ‡ªìπ

ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫‡®Á∫Õ°‰¡à§ß∑’Ë 1,989 √“¬ ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫

ST ‰¡à¬°‰¥â√—∫ un-fractionted heparin 423 √“¬, ‰¥â low molecular weight heparin 2,230 √“¬, ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®

¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫‡®Á∫Õ°‰¡à§ß∑’Ë‰¥â√—∫ un-fractionted heparin 199 √“¬, ‰¥â low molecular weight heparin 1,111

√“¬ ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫ ST ‰¡à¬° ¡’Õ—µ√“ µ“¬ Ÿß°«à“ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥

‡©’¬∫æ≈—π·∫∫‡®Á∫Õ°‰¡à§ß∑’Ë (7.6% vs. 2.4%, p-value < 0.001), ºŸâªÉ«¬∑’Ë‰¥â√—∫ un-fractionted heparin ¡’Õ—µ√“µ“¬

 Ÿß°«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫ low molecular weight heparin (9.3% vs. 5.2%, p-value < 0.001), ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®

¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫ ST ‰¡à¬°∑’Ë‰¥â√—∫ un-fractionted heparin ¡’Õ—µ√“µ“¬ Ÿß°«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫ low molecular

weight heparin (11.8% vs. 6.8%, odds ratio 1.8), ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫‡®Á∫Õ°‰¡à§ß∑’Ë

‰¥â√—∫ unfractionted heparin ¡’Õ—µ√“µ“¬ Ÿß°«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫ low molecular weight heparin (4.0% vs. 2.0%, odd ratio

2.0) ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫ ST ‰¡à¬° ¡’√–¬–‡«≈“«—ππÕπ„π‚√ßæ¬“∫“≈π“π°«à“

ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫‡®Á∫Õ°‰¡à§ß∑’Ë (56.9% vs. 44.7%, p-value = 0.001), ºŸâªÉ«¬∑’Ë‰¥â√—∫

un-fractionated heparin ¡’√–¬–‡«≈“«—ππÕπ„π‚√ßæ¬“∫“≈π“π°«à“ ºŸâªÉ«¬∑’Ë‰¥â√—∫ low molecular weight heparin

(58.8% vs. 51.7%, p-value < 0.001)

 √ÿª: Low molecular weight heparin „Àâº≈°“√√—°…“„π·ßà≈¥Õ—µ√“µ“¬„π‚√ßæ¬“∫“≈ ·≈–√–¬–‡«≈“«—ππÕπ

 —Èπ°«à“ un-fractionated heparin „π°≈ÿà¡ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π·∫∫ ST ‰¡à¬°·≈–·∫∫‡®Á∫Õ°

‰¡à§ß∑’Ë
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