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Pamonsinlapatham P, Thungwilai J, Nimitpornchai W, Nompannopas N, Tulapan S. Evaluation

of Fast Track System for Patient with Acute Myocardial Infarction STEMI Type. Thai Journal

of Hospital Pharmacy 2014; 24(2): 75-84.

Aim of the study was to evaluate the fast track system for acute myocardial infarction -
STEMI (ST elevation myocardial infarction) type, implemented at Sawanpracharak general
hospital, Nakornsawan Province. Patient records were reviewed retrospectively during October 1,
2011- January 31, 2013. Twenty-four patients were included in pre-implementation group, and
56 patients were included in post-implementation group. Data were analysed by descriptive
statistics. The difference between 2 groups was compared by Fisherûs exact test with significance
level at p<0.05. Results showed the general data of the two groups were similar. Most patients
were male and old. They had at least one medical problem and/or one risk factor. Number of patients
who received streptokinase within 30 minutes in the post - implementation group were significantly
higher than the pre - implementation group (4.17% and 48.21% in the pre - and post - implementation
group, respectively; p<0.01). Average time from the admission to hospital until the administration
of streptokinase was significantly decreased (p<0.01) from 89 minutes in the pre - implementation
group to 39 minutes in the post - implementation group. Number of patients with chest pain who
receive streptokinase within 3 hours were increased in the post - implementation group compared
to the pre - implementation group (20.83% and 37.50%, in the pre - and post - implementation
group, respectively). Therapeutic success of streptokinase, evaluated from ECG showing at
least 50% decrease in ST elevation during 60-90 minutes, was higher in the post - implementation
group than in the pre - implementation group (33.33% and 44.64%, in the pre - and post - imple-
mentation group, respectively). In terms of mortality and adverse drug reaction, the two groups
showed differenf results.

It is concluded that the implementation of fast track system for acute myocardial infarction -
STEMI type was able to significantly increase number of patients who received streptokinase
within 30 minutes.

Key words: Fast track system, acute myocardial infarction, thrombolytic agent
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°«à“ 20 π“∑’1,2 ‚√§π’È®—¥‡ªìπªí≠À“∑“ß “∏“√≥ ÿ¢„π

ª√–‡∑»‰∑¬·≈–¢Õß‚≈° ‚¥¬„πªï æ.». 2553 æ∫

ºŸâ‡ ’¬™’«‘µ®“°‚√§À≈Õ¥‡≈◊Õ¥À—«„®∑—Ë«‚≈°∂÷ß 7.2 ≈â“π

§πÀ√◊Õ√âÕ¬≈– 12.2 ¢Õß “‡Àµÿ°“√µ“¬∑—ÈßÀ¡¥1

„πª√–‡∑»‰∑¬ Õ—µ√“µ“¬®“°‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥

§«“¡¥—π‚≈À‘µ Ÿß·≈–À≈Õ¥‡≈◊Õ¥ ¡Õß „π™à«ßªï æ.».

2548-2552 æ∫ªï≈– 37,000 √“¬ §π‰∑¬ªÉ«¬‡ªìπ

‚√§°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥ª√–¡“≥ 470 √“¬µàÕ«—π

‡ ’¬™’«‘µ™—Ë«‚¡ß≈– 2 §π °“√‡ ’¬™’«‘µ‡©’¬∫æ≈—π®“°

‚√§À—«„® æ∫‰¥â√âÕ¬≈– 50 ‚¥¬§‘¥®“°°“√‡ ’¬™’«‘µ

∑’Ë‡°‘¥¢÷Èπ¿“¬„π 1 ™—Ë«‚¡ßÀ≈—ß‡°‘¥Õ“°“√¢Õß‚√§À—«„®
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‡™àπ Õ“°“√·πàπÀπâ“Õ° ÀÕ∫‡Àπ◊ËÕ¬ „® —Ëπ2

‚√§°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π  “¡“√∂

®”·π°°≈ÿà¡µ“¡º≈°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„® ‰¥â‡ªìπ

2 ≈—°…≥– ‰¥â·°à ·∫∫ Non-ST Elevation Myo-

cardial Infarction (NSTEMI) ‚¥¬°“√µ√«®§≈◊Ëπ

‰øøÑ“À—«„®®–µ√«®‰¡àæ∫°“√¬°¢÷Èπ¢Õß ST segment

·≈–·∫∫ ST Elevation Myocardial Infarction

(STEMI) ÷́Ëß°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„®®–æ∫ ST

segment ¬°¢÷ÈπÕ¬à“ßπâÕ¬ 2 lead µàÕ‡π◊ËÕß°—π1,2

ºŸâªÉ«¬∑’Ë¡’‚√§°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π

·∫∫ STEMI ®–¡’‚Õ°“ ‡ ’¬™’«‘µ Ÿß ‚¥¬ ∂‘µ‘°“√‡ ’¬

™’«‘µ¢ÕßºŸâªÉ«¬°≈ÿà¡¥—ß°≈à“«„πªï æ.». 2550, 2551

·≈– 2552  Ÿß∂÷ß√âÕ¬≈– 16.95, 17.87 ·≈– 16.68

µ“¡≈”¥—∫2  “‡Àµÿ ”§—≠¢Õß°“√‡ ’¬™’«‘µ‡π◊ËÕß¡“®“°

¡’°“√Õÿ¥µ—π¢ÕßÀ≈Õ¥‡≈◊Õ¥À—«„®·∫∫‡©’¬∫æ≈—π´÷Ëß∂â“

‰¥â√—∫°“√«‘π‘®©—¬·≈–°“√√—°…“∑’Ë∂Ÿ°µâÕß·≈–√«¥‡√Á«

‚¥¬°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥ ¿“¬„π‡«≈“‰¡à‡°‘π 6

™—Ë«‚¡ßÀ√◊Õ™â“ ÿ¥‰¡à‡°‘π 12 ™—Ë«‚¡ßÀ≈—ß¡’Õ“°“√‡®Á∫

·πàπÀπâ“Õ°‚¥¬°“√‰¥â√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥¿“¬„π

30 π“∑’À≈—ß®“°ºŸâªÉ«¬¡“∂÷ß‚√ßæ¬“∫“≈ “¡“√∂≈¥

Õ—µ√“°“√‡ ’¬™’«‘µ≈ß‰¥âÕ¬à“ß¡’π—¬ ”§—≠2-4

‚√ßæ¬“∫“≈ «√√§åª√–™“√—°…å ®—ßÀ«—¥π§√-

 «√√§å‰¥â√—∫°“√ π—∫ πÿπ®“°§≥–°√√¡°“√ª√–°—π

 ÿ¢¿“æ·Ààß™“µ‘  ”π—°ß“πÀ≈—°ª√–°—π ÿ¢¿“æ·Ààß

™“µ‘ ( ª ™.) „Àâ¡’°“√æ—≤π“√–∫∫·≈–¥”‡π‘π°“√

 àßµàÕºŸâªÉ«¬ ‚¥¬æ—≤π“√–∫∫∫√‘°“√‡√àß¥à«π„π°“√

¥Ÿ·≈ºŸâªÉ«¬‚√§°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π (√–∫∫

fast track STEMI) ∑’Ë¡’§«“¡√à«¡¡◊Õ¢Õß°≈ÿà¡ß“π

µà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß ∑—Èß‡¿ —™°√ ·æ∑¬å æ¬“∫“≈ ·≈–

∫ÿ§≈“°√¥â“πÕ◊ËπÊ °“√«‘®—¬π’È®÷ß‡°‘¥¢÷Èπ‡æ◊ËÕ√«∫√«¡

¢âÕ¡Ÿ≈°“√„Àâ∫√‘°“√ºŸâªÉ«¬°àÕπ·≈–À≈—ß°“√«“ß√–∫∫

fast track STEMI ‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“‡©≈’Ë¬„π

°“√‡¢â“∂÷ß¬“ streptokinase ÷́Ëß‡ªìπ¬“≈–≈“¬≈‘Ë¡

‡≈◊Õ¥ µ≈Õ¥®π‡ª√’¬∫‡∑’¬∫®”π«πºŸâªÉ«¬∑’Ë‡¢â“∂÷ß¬“

streptokinase ¿“¬„π 30 π“∑’°àÕπ·≈–À≈—ß°“√

«“ß√–∫∫ fast track STEMI ·≈–π”¡“«‘‡§√“–Àå‡æ◊ËÕ

ª√–‚¬™πå„π°“√æ—≤π“·≈–ª√—∫ª√ÿß°“√„Àâ∫√‘°“√

‡¿ —™°√√¡ µ≈Õ¥®π°“√¥Ÿ·≈ºŸâªÉ«¬µàÕ‰ª

«‘∏’«‘®—¬

‡ªìπ°“√«‘®—¬·∫∫¬âÕπÀ≈—ß (retrospective

study) ‚¥¬‡≈◊Õ°™à«ß‡«≈“ °àÕπ«“ß√–∫∫ ·≈–À≈—ß

«“ß√–∫∫∫√‘°“√‡√àß¥à«π (fast track system) ‚¥¬

‡≈◊Õ°™à«ß‡«≈“°àÕπ«“ß√–∫∫ 7 ‡¥◊Õπ‡√‘Ë¡µ—Èß·µà«—π∑’Ë 1

µÿ≈“§¡ æ.». 2554 ∂÷ß 30 ‡¡…“¬π æ.». 2555 ·≈–

™à«ß‡«≈“À≈—ß«“ß√–∫∫ 7 ‡¥◊Õπ ‡√‘Ë¡µ—Èß·µà«—π∑’Ë 1

°√°Æ“§¡ æ.». 2555 ∂÷ß 31 ¡°√“§¡ æ.». 2556

‚¥¬™à«ß√–À«à“ß¥”‡π‘π°“√·≈–ª√—∫ª√ÿß√–∫∫ 2 ‡¥◊Õπ

(æƒ…¿“§¡·≈–¡‘∂ÿπ“¬π æ.». 2555) µ“¡·ºπ¿Ÿ¡‘ 1

‰¡àπ”¢âÕ¡Ÿ≈¡“«‘‡§√“–Àåº≈

ºŸâ«‘®—¬‰¥â¢ÕÕπÿ¡—µ‘°“√«‘®—¬®“°§≥–°√√¡°“√

æ‘®“√≥“®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ¢Õß‚√ßæ¬“∫“≈

 «√√§åª√–™“√—°…å ®—ßÀ«—¥π§√ «√√§å ·≈–¥”‡π‘π°“√

√«∫√«¡¢Õ∫‡¢µ¢Õßµ—«·ª√∑’Ë»÷°…“ ¥—ßµàÕ‰ªπ’È

1. ¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâªÉ«¬ STEMI ‰¥â·°à

Õ“¬ÿ ‡æ» ªí®®—¬‡ ’Ë¬ß

2. √–¬–‡«≈“‡©≈’Ë¬„π°“√√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥

streptokinase ·≈–®”π«πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ strep-

tokinase À≈—ß‡¢â“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈¿“¬„π

‡«≈“‰¡à‡°‘π 30 π“∑’

3. √–¬–‡«≈“‡©≈’Ë¬„π°“√√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥

streptokinase À≈—ß‡°‘¥Õ“°“√‡®Á∫·πàπÀπâ“Õ°·≈–

®”π«πºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ streptokinase À≈—ß‡°‘¥

Õ“°“√¿“¬„π‡«≈“‰¡à‡°‘π 6 ™—Ë«‚¡ß

4. Õ“°“√∑“ß§≈‘π‘° ·≈– ECG ¢ÕßºŸâªÉ«¬

°àÕπ·≈–À≈—ß‰¥â√—∫¬“ streptokinase
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5. Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë‡°‘¥¢÷ÈπÀ≈—ß‰¥â√—∫¬“

streptokinase

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâªÉ«¬°≈ÿà¡ STEMI,

Õ“°“√∑“ß§≈‘π‘°·≈– ECG ¢ÕßºŸâªÉ«¬ ·≈–Õ“°“√

‰¡àæ÷ßª√– ß§å∑’Ë‡°‘¥¢÷ÈπÀ≈—ß‰¥â√—∫¬“ streptokinase

¥â«¬ ∂‘µ‘‡™‘ßæ√√≥π“ ‚¥¬· ¥ßº≈„π√Ÿª·∫∫§«“¡∂’Ë

·≈–√âÕ¬≈– πÕ°®“°π’È∑”°“√«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫

√–¬–‡«≈“‡©≈’Ë¬„π°“√√Õ√—∫¬“¢ÕßºŸâªÉ«¬∑—Èß Õß°≈ÿà¡

(°≈ÿà¡°àÕπ·≈–À≈—ß«“ß√–∫∫) ¥â«¬ ∂‘µ‘‡™‘ß«‘‡§√“–Àå

Fisherûs exact test °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘„™â

‚ª√·°√¡ ”‡√Á®√Ÿª Stata version 11.0

º≈°“√«‘®—¬

1. ¢âÕ¡Ÿ≈∑—Ë«‰ª

¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâªÉ«¬· ¥ß„πµ“√“ß 1

®”·π°‡ªìπ°≈ÿà¡ºŸâªÉ«¬°àÕπ«“ß√–∫∫ ®”π«π 24 √“¬

·≈–°≈ÿà¡ºŸâªÉ«¬À≈—ß«“ß√–∫∫ ®”π«π 56 √“¬ ¡’‡æ»

™“¬¡“°°«à“‡æ»À≠‘ß (‡æ»™“¬√âÕ¬≈– 83.33 ·≈–

71.43 „π°≈ÿà¡ºŸâªÉ«¬°àÕπ·≈–À≈—ß«“ß√–∫∫ µ“¡≈”¥—∫)

Õ¬Ÿà„π«—¬ ŸßÕ“¬ÿ‡ªìπ à«π„À≠à ¡’Õ“¬ÿ‡©≈’Ë¬ 57.33 ·≈–

62.1 ªï „π°≈ÿà¡ºŸâªÉ«¬°àÕπ·≈–À≈—ß«“ß√–∫∫ µ“¡≈”¥—∫

ªí®®—¬‡ ’Ë¬ß Ÿß ÿ¥¢ÕßºŸâªÉ«¬ STEMI ∑—Èß°àÕπ·≈–

À≈—ß«“ß√–∫∫ §◊Õ °“√ Ÿ∫∫ÿÀ√’Ë §‘¥‡ªìπ√âÕ¬≈– 45.58

·≈– 57.14 µ“¡≈”¥—∫ √Õß≈ß¡“‡ªìπ‚√§ª√–®”µ—«

µà“ßÊ ºŸâªÉ«¬ à«π„À≠à¡’ªí®®—¬‡ ’Ë¬ßÕ¬à“ßπâÕ¬ 1 ¢âÕ

À√◊Õ 2 ¢âÕ¢÷Èπ‰ª (√âÕ¬≈– 91.67 ·≈– 85.72 „π°≈ÿà¡

ºŸâªÉ«¬°àÕπ·≈–À≈—ß«“ß√–∫∫ µ“¡≈”¥—∫)

2. √–¬–‡«≈“√Õ√—∫¬“¢Õß√–∫∫∫√‘°“√‡√àß

¥à«π

®“°°“√¥”‡π‘π°“√«“ß√–∫∫∫√‘°“√‡√àß¥à«π

·ºπ¿Ÿ¡‘ 1 ¢—ÈπµÕπ°“√¥”‡π‘π°“√¢Õß√–∫∫°“√„Àâ∫√‘°“√‡√àß¥à«π „π°“√¥Ÿ·≈ºŸâªÉ«¬‚√§°≈â“¡‡π◊ÈÕÀ—«„®µ“¬

‡©’¬∫æ≈—π ‡ª√’¬∫‡∑’¬∫°—∫√–∫∫°“√„Àâ∫√‘°“√·∫∫‡¥‘¡
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¢âÕ¡Ÿ≈ºŸâªÉ«¬
                                    ®”π«π§π (√âÕ¬≈–)

°àÕπ«“ß√–∫∫ À≈—ß«“ß√–∫∫

‡æ»
™“¬ 20 (83.33) 40 (71.43)
À≠‘ß 4 (16.67) 16 (28.57)

Õ“¬ÿ
<60 ªï 15 (62.50) 26 (46.43)
> 60 ªï 9 (37.75) 30 (53.57)
Õ“¬ÿ‡©≈’Ë¬ 57.3 ªï 62.1 ªï

‚√§ª√–®”µ—«
‰¡à¡’ 8 (33.33) 19 (33.93)
§«“¡¥—π‚≈À‘µ Ÿß 6 (25.00) 22 (39.29)
‡∫“À«“π 2 (8.34) 17 (30.36)
‰¢¡—π„π‡≈◊Õ¥ Ÿß 6 (25.00) 23 (41.1)
‚√§À—«„® 1 (4.17) 3 (5.36)
Õ◊ËπÊ 4 (16.67) 5 (8.93)

¿“«–‡ ’Ë¬ß
-  Ÿ∫∫ÿÀ√’Ë 15 (45.58) 32 (57.14)
- ¡’ª√–«—µ‘‚√§À≈Õ¥‡≈◊Õ¥À—«„® ¢Õß∫ÿ§§≈„π§√Õ∫§√—« 1 (4.17) 0 (0.00)

®”π«πªí®®—¬‡ ’Ë¬ß
‰¡à¡’ 2 (8.33) 8 (14.28)
1 ¢âÕ 15 (62.5) 17(30.36)
2 ¢âÕ¢÷Èπ‰ª 7 (29.17) 31 (55.36)

µ“√“ß 1 ¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâªÉ«¬„π°≈ÿà¡°àÕπ·≈–À≈—ß«“ß√–∫∫∫√‘°“√‡√àß¥à«π

æ∫«à“ ºŸâªÉ«¬ STEMI ∑’Ë‰¥â√—∫¬“ streptokinase

¿“¬„π‡«≈“πâÕ¬°«à“ 30 π“∑’À≈—ß®“°∑’ËºŸâªÉ«¬¡“

‚√ßæ¬“∫“≈ ¡’ —¥ à«π‡æ‘Ë¡¡“°¢÷Èπ®“°√âÕ¬≈– 4.17 „π

°≈ÿà¡°àÕπ«“ß√–∫∫‡ªìπ√âÕ¬≈– 48.21 „π°≈ÿà¡À≈—ß«“ß

√–∫∫‚¥¬√–¬–‡«≈“‡©≈’Ë¬∑’ËºŸâªÉ«¬¡“∂÷ß‚√ßæ¬“∫“≈

®π‰¥â√—∫¬“ streptokinase ‡ªìπ 89 π“∑’ „π°≈ÿà¡

°àÕπ«“ß√–∫∫≈¥≈ß‡À≈◊Õ 39 π“∑’„π°≈ÿà¡À≈—ß«“ß

√–∫∫πÕ°®“°π’È°≈ÿà¡ºŸâªÉ«¬ STEMI ∑’Ë‡°‘¥Õ“°“√‡®Á∫

·πàπÀπâ“Õ°®π‰¥â√—∫¬“ streptokinase ¿“¬„π 3

™—Ë«‚¡ß §‘¥‡ªìπ®”π«π¡“°¢÷Èπ ®“°√âÕ¬≈– 20.83 ‡ªìπ

√âÕ¬≈– 37.50 ¡’√–¬–‡«≈“‡©≈’Ë¬∑’Ë‡°‘¥Õ“°“√‡®Á∫·πàπ

Àπâ“Õ°®π‰¥â√—∫¬“ streptokinase ‡ªìπ 316 π“∑’

„π°≈ÿà¡°àÕπ«“ß√–∫∫ ≈¥≈ß‡À≈◊Õ‡«≈“‡©≈’Ë¬ 89 π“∑’

„π°≈ÿà¡À≈—ß«“ß√–∫∫ (µ“√“ß 2)

3. ª√– ‘∑∏‘¿“æ¢Õß°“√‰¥â√—∫¬“ strep-

tokinase „π°≈ÿà¡ºŸâªÉ«¬°àÕπ·≈–À≈—ß«“ß√–∫∫

3.1 º≈°“√‡¢â“√—°…“µ—«„π‚√ßæ¬“∫“≈

®“°µ“√“ß 3 °“√ª√–‡¡‘πÕ“°“√ºŸâªÉ«¬‚¥¬¥Ÿ®“°º≈

°“√«‘π‘®©—¬Õ“°“√‡®Á∫·πàπÀπâ“Õ° æ∫«à“ Õ“°“√‡®Á∫

·πàπÀπâ“Õ°À“¬‰ª¢Õß∑—Èß 2 °≈ÿà¡ ¡’§«“¡„°≈â‡§’¬ß

°—π§◊Õ √âÕ¬≈– 25.00 ·≈– 28.57 ¡’Õ“°“√∑ÿ‡≈“

√âÕ¬≈– 58.33 ·≈– 67.86 „π°≈ÿà¡°àÕπ·≈–À≈—ß«“ß

√–∫∫µ“¡≈”¥—∫ ª√– ‘∑∏‘¿“æ¢Õß°“√„Àâ¬“ strep-

tokinase ‚¥¬ª√–‡¡‘π®“° ECG ·≈–°√“ø ST

elevation ≈¥≈ß¡“°°«à“√âÕ¬≈– 50 „π‡«≈“ 60-90

π“∑’æ∫º≈ ”‡√Á®§‘¥‡ªìπ√âÕ¬≈– 33.33 ·≈–√âÕ¬≈–
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44.64 „π°≈ÿà¡°àÕπ·≈–À≈—ß«“ß√–∫∫ µ“¡≈”¥—∫ º≈

°“√√—°…“¢≥–®”Àπà“¬ºŸâªÉ«¬ÕÕ°®“°‚√ßæ¬“∫“≈

¥’¢÷Èπ ‡ªìπ√âÕ¬≈– 87.5 ·≈– 92.86 µ“¡≈”¥—∫  à«π

Õ—µ√“°“√‡ ’¬™’«‘µ≈¥≈ß®“°√âÕ¬≈– 12.5 „π°≈ÿà¡°àÕπ

«“ß√–∫∫ ‡ªìπ√âÕ¬≈– 5.36 „π°≈ÿà¡À≈—ß«“ß√–∫∫

3.2 Õ—µ√“°“√‡ ’¬™’«‘µ·≈–√Õ¥™’«‘µ

®“°°“√‰¥â√—∫¬“∑—π‡«≈“ ‡¡◊ËÕπ”¢âÕ¡Ÿ≈ºŸâªÉ«¬∑ÿ°

√“¬∑—Èß°àÕπ·≈–À≈—ß«“ß√–∫∫®”π«π 80 √“¬ ¡“

»÷°…“æ∫«à“™à«ß‡«≈“∑’Ë‰¥â√—∫¬“ streptokinase À≈—ß

‡°‘¥Õ“°“√ ¡’º≈µàÕÕ—µ√“°“√‡ ’¬™’«‘µÀ√◊Õ°“√√Õ¥™’«‘µ

¢ÕßºŸâªÉ«¬ (µ“√“ß 4) πÕ°®“°π’È ¬—ßæ∫«à“ ºŸâªÉ«¬∑’Ë

‰¥â√—∫¬“ streptokinase ¿“¬„π 6 ™—Ë«‚¡ßÀ≈—ß‡°‘¥

Õ“°“√ ¡’Õ—µ√“°“√‡ ’¬™’«‘µ πâÕ¬°«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“

streptokinase À≈—ß‡°‘¥Õ“°“√‡°‘π 6 ™—Ë«‚¡ß (Õ—µ√“

°“√‡ ’¬™’«‘µ √âÕ¬≈– 4.69 ·≈– 18.75 µ“¡≈”¥—∫)

∑—Èßπ’Èªí®®—¬‡ √‘¡¢Õß°“√‡ ’¬™’«‘µ„πºŸâªÉ«¬ §«√µâÕß

»÷°…“¢âÕ¡Ÿ≈‡™‘ß≈÷°µàÕ‰ª

4. Õ“°“√‰¡àæ÷ßª√– ß§å®“°°“√„™â¬“

streptokinase  °àÕπ«“ß√–∫∫ ¡’¿“«–‡≈◊Õ¥ÕÕ°

·≈–§«“¡¥—π‚≈À‘µµË” Õ¬à“ß≈– 5 ‡Àµÿ°“√≥å ·≈–

‰¡à “¡“√∂ª√–‡¡‘π‰¥â 3 ‡Àµÿ°“√≥å À≈—ß«“ß√–∫∫

æ∫‡Àµÿ°“√≥å‰¡àæ÷ßª√– ß§å®“°°“√„™â¬“‡æ‘Ë¡¢÷Èπ

Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ ¿“«–‡≈◊Õ¥ÕÕ°

18 ‡Àµÿ°“√≥å √Õß≈ß¡“‡ªìπ¿“«–À—«„®‡µâπ™â“ 15

‡Àµÿ°“√≥å (µ“√“ß 5)

 √ÿª·≈–«‘®“√≥åº≈

¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâªÉ«¬∑—Èß°àÕπ·≈–À≈—ß«“ß√–∫∫

‡√àß¥à«π‡ªìπ‰ªµ“¡∏√√¡™“µ‘¢Õß°“√‡°‘¥‚√§À≈Õ¥

‡≈◊Õ¥À—«„®Õÿ¥µ—π‡©’¬∫æ≈—π∑’Ëæ∫Õÿ∫—µ‘°“√≥å°“√‡°‘¥

‚√§„π‡æ»™“¬¡“°°«à“‡æ»À≠‘ß „πß“π«‘®—¬π’Èæ∫

ºŸâªÉ«¬ STEMI ‡æ»™“¬¡“°°«à“‡æ»À≠‘ß 3-4 ‡∑à“

™à«ßÕ“¬ÿ∑’Ëæ∫‚√§ §◊Õ¡“°°«à“ 60 ªï¢÷Èπ‰ª ·≈–ªí®®—¬

‡ ’Ë¬ß∑’Ë ”§—≠∑’Ëæ∫„π°≈ÿà¡ºŸâªÉ«¬§◊Õ °“√ Ÿ∫∫ÿÀ√’Ë √Õß

≈ß¡“‡ªìπ¿“«–¢Õß‚√§ª√–®”µ—« §◊Õ ‚√§§«“¡¥—π

‚≈À‘µ Ÿß ‚√§‰¢¡—π„π‡≈◊Õ¥ Ÿß ‚√§‡∫“À«“π ·≈–‚√§

™à«ß√–¬–‡«≈“
                              ®”π«π (√âÕ¬≈–) §à“∑¥ Õ∫

°àÕπ«“ß√–∫∫ À≈—ß«“ß√–∫∫ ∑“ß ∂‘µ‘

‡«≈“∑’ËºŸâªÉ«¬¡“∂÷ß‚√ßæ¬“∫“≈®π‰¥â√—∫¬“ streptokinase
≤ 30 π“∑’ 1 (4.17) 27 (48.21)
> 30 π“∑’ 23 (95.83) 29 (51.79)

§à“‡©≈’Ë¬¢Õß√–¬–‡«≈“µ—Èß·µàºŸâªÉ«¬¡“∂÷ß‚√ßæ¬“∫“≈®π‰¥â 89 π“∑’ 39 π“∑’ * p< 0.01
√—∫¬“ streptokinase

√«¡‡«≈“µ—Èß·µàºŸâªÉ«¬‡°‘¥Õ“°“√‡®Á∫·πàπÀπâ“Õ°®π‰¥â√—∫
¬“ streptokinase
≤  3 ™—Ë«‚¡ß 5 (20.83) 21 (37.50)
3-<6 ™—Ë«‚¡ß 10 (41.67) 28 (50.00)
6-12 ™—Ë«‚¡ß 8 (33.33) 7 (12.5)
>12™—Ë«‚¡ß 1 (4.17) 0 (0.00)

§à“‡©≈’Ë¬¢Õß√–¬–‡«≈“∑’ËºŸâªÉ«¬‡°‘¥Õ“°“√‡®Á∫·πàπÀπâ“Õ°®π 316 π“∑’ 89 π“∑’ * p< 0.01
‰¥â√—∫¬“ streptokinase

µ“√“ß 2 √–¬–‡«≈“∑’ËºŸâªÉ«¬‰¥â√—∫¬“ Streptokinase °àÕπ ·≈–À≈—ß«“ß√–∫∫‡√àß¥à«π
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µ—«™’È«—¥º≈°“√√—°…“
                                     ®”π«π§π (√âÕ¬≈–)

°àÕπ«“ß√–∫∫ À≈—ß«“ß√–∫∫

º≈°“√ª√–‡¡‘πÕ“°“√‡®Á∫Àπâ“Õ°À≈—ß®“°‰¥â√—∫¬“·≈â« 60 π“∑’
‰¡à¡’Õ“°“√‡®Á∫·πàπÀπâ“Õ° 6 (25.00) 16 (28.57)
∑ÿ‡≈“ 14 (58.33) 38 (67.86)
¡’Õ“°“√‡®Á∫·πàπÀπâ“Õ°‡À¡◊Õπ‡¥‘¡ 1 (4.17) 0 (0.00)
ª√–‡¡‘π‰¡à‰¥â 3 (12.50) 2 (3.57)

EKG ST elevate ≈¥≈ß >√âÕ¬≈– 50
 ”‡√Á® 8 (33.33) 25 (44.64)
‰¡à ”‡√Á® 12 (50.00) 29 (51.79)
ª√–‡¡‘π‰¡à‰¥â 4 (16.67) 2 (3.57)

º≈°“√√—°…“¢≥–®”Àπà“¬ºŸâªÉ«¬ÕÕ°®“°‚√ßæ¬“∫“≈
¥’¢÷Èπ 21 (87.5) 52 (92.86)
‰¡à¥’¢÷Èπ 0 (0.00) 1 (1.79)
‡ ’¬™’«‘µ 3 (12.5) 3 (5.36)

µ“√“ß 3 µ—«™’È«—¥º≈°“√√—°…“„πºŸâªÉ«¬ °àÕπ·≈–À≈—ß«“ß√–∫∫

‡«≈“∑’Ë‰¥â√—∫¬“ ®”π«πºŸâªÉ«¬∑’Ë‡ ’¬™’«‘µ (√âÕ¬≈–) ®”π«πºŸâªÉ«¬∑’Ë√Õ¥™’«‘µ (√âÕ¬≈–)

0-6 ™—Ë«‚¡ß 3 (4.69) 61 (95.31)

> 6 ™—Ë«‚¡ß 3 (18.75) 13 (81.25)

µ“√“ß 4 Õ—µ√“°“√‡ ’¬™’«‘µ·≈–√Õ¥™’«‘µ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫¬“streptokinase ¿“¬„π‡«≈“ 6 ™—Ë«‚¡ß·≈–¡“°

°«à“ 6 ™—Ë«‚¡ß

µ“√“ß 5 ®”π«π‡Àµÿ°“√≥åÕ“°“√‰¡àæ÷ßª√– ß§å∑’Ë‡°‘¥®“°°“√„™â¬“ streptokinase „πºŸâªÉ«¬°àÕπ·≈–À≈—ß

«“ß√–∫∫∫√‘°“√‡√àß¥à«π

Õ“°“√‰¡àæ÷ßª√– ß§å
                                    ®”π«π‡Àµÿ°“√≥å

°àÕπ«“ß√–∫∫ À≈—ß«“ß√–∫∫

¡’Õ“°“√‰¡àæ÷ßª√– ß§å®“°¬“ streptokinase
¿“«–‡≈◊Õ¥ÕÕ° 5 18
À—«„®‡µâπ™â“ 1 15
À—«„®‡µâπ‡√Á« 0 7
§≈◊Ëπ‰ â/Õ“‡®’¬π 0 6
§«“¡¥—π‚≈À‘µµË” 0 5
Anaphylaxis 0 2
ª√–‡¡‘π‰¡à‰¥â 3 2
Hemorrhagic stroke 0 0

√«¡‡Àµÿ°“√≥å ‰¡àæ÷ßª√– ß§å®“°¬“ streptokinase 14 55



82  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

À—«„® µ“¡≈”¥—∫  ”À√—∫ªí®®—¬¥â“π¿“«–Õâ«π≈ßæÿß

ªí®®—¬¥â“πæ—π∏ÿ°√√¡·≈–ª√–«—µ‘°“√‡ ’¬™’«‘µ®“°‚√§

À—«„®¢Õß∫ÿ§§≈„π§√Õ∫§√—« ‰¡à‰¥â∂Ÿ°π”¡“«‘‡§√“–Àå

„πß“π«‘®—¬π’È‡π◊ËÕß®“°‡ªìπ¢âÕ¡Ÿ≈∑’Ë‰¡à‰¥â∫—π∑÷°‰«â„π

‡«™√–‡∫’¬π¢ÕßºŸâªÉ«¬„π‚√ßæ¬“∫“≈ Õ¬à“ß‰√°Áµ“¡

°“√»÷°…“„πÕπ“§µÕ“®∑”·∫∫ Õ∫∂“¡¢âÕ¡Ÿ≈ ”À√—∫

ºŸâªÉ«¬À√◊Õ≠“µ‘‡æ‘Ë¡‡µ‘¡‡æ◊ËÕπ”¡“«‘‡§√“–Àå·≈–»÷°…“

∂÷ßº≈¢Õßªí®®—¬¥—ß°≈à“«‰¥â

º≈°“√¥”‡π‘π°“√√–∫∫°“√„Àâ∫√‘°“√‡√àß¥à«π

„π°≈ÿà¡ºŸâªÉ«¬‚√§°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π·∫∫

STEMI ≥ ‚√ßæ¬“∫“≈ «√√§åª√–™“√—°…å ®—ßÀ«—¥

π§√ «√√§å æ∫«à“ ‡«≈“‡©≈’Ë¬µ—Èß·µàºŸâªÉ«¬¡“∂÷ß‚√ß-

æ¬“∫“≈®π‰¥â√—∫¬“ streptokinase À≈—ß«“ß√–∫∫

≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠  Õ¥§≈âÕßµ“¡¡“µ√∞“π¢Õß

·π«∑“ß°“√√—°…“∑’Ë°”Àπ¥«à“ºŸâªÉ«¬§«√‰¥â√—∫¬“¿“¬

„π 30 π“∑’À≈—ß®“°¡“∂÷ß‚√ßæ¬“∫“≈3 (µ“√“ß 2)

‚¥¬ªí®®—¬ π—∫ πÿπ∑’Ë ”§—≠§◊Õ √–∫∫‰¥â¡’°“√¥”‡π‘π

°“√Õ¬à“ß™—¥‡®π ·≈–¡’°“√°”Àπ¥‡ß◊ËÕπ‰¢°“√„Àâ

∫√‘°“√‰«â √à«¡°—∫°“√‰¥â√—∫§«“¡√à«¡¡◊Õ®“°∑ÿ°ΩÉ“¬

∑’Ë‡°’Ë¬«¢âÕß ∑—Èß·æ∑¬å ‡¿ —™°√ æ¬“∫“≈ ·≈–‡®â“

Àπâ“∑’Ë·ºπ°Õ◊ËπÊ ∑”„Àâ°“√¥”‡π‘π°“√ ”‡√Á®·≈–≈¥

‡«≈“‡©≈’Ë¬µ—Èß·µàºŸâªÉ«¬¡’Õ“°“√‡®Á∫Àπâ“Õ° ®π‰¥â√—∫

¬“∑’Ë‚√ßæ¬“∫“≈∑”„Àâ¡’‚Õ°“ √Õ¥™’«‘µ®“°¿“«–‚√§

°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π‰¥â  Õ¥§≈âÕß°—∫ß“π

«‘®—¬¢Õß·ºπ°Õÿ∫—µ‘‡Àµÿ©ÿ°‡©‘π ‚√ßæ¬“∫“≈√âÕ¬‡ÕÁ¥

∑’Ëæ∫«à“ §à“‡©≈’Ë¬√–¬–‡«≈“√Õ√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥

41.08 π“∑’ ¡’Õ—µ√“µ“¬µË”∑’Ë ÿ¥‡∑à“°—∫ √âÕ¬≈– 7.7

 à«π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“∑’ËÀÕºŸâªÉ«¬«‘°ƒµ ¡’√–¬–

‡«≈“√Õ√—∫¬“‡∑à“°—∫ 81.40 π“∑’5 Õ’°°“√»÷°…“∑’Ë

‚√ßæ¬“∫“≈¢Õπ·°àπ æ∫«à“§à“‡©≈’Ë¬√–¬–‡«≈“π—∫

·µàºŸâªÉ«¬¡“∂÷ß‚√ßæ¬“∫“≈®π‰¥â√—∫°“√√—°…“¥â«¬

streptokinase ≈¥≈ß®“° 126 π“∑’ ‡ªìπ 29 π“∑’

°“√¡’√–∫∫°“√‡¢â“∂÷ß¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥Õ¬à“ß√«¥‡√Á«

∑”„Àâ‡«≈“„π°“√√—∫¬“≈¥≈ß  àßº≈µàÕÕ—µ√“°“√‡ ’¬

™’«‘µ∑’Ë≈¥≈ß6 πÕ°®“°π’È‡«≈“‡©≈’Ë¬∑’ËºŸâªÉ«¬‡°‘¥Õ“°“√

‡®Á∫·πàπÀπâ“Õ°®π‰¥â√—∫¬“ streptokinase À≈—ß

°“√«“ß√–∫∫¡’§à“‡©≈’Ë¬≈¥≈ß ¡’®”π«πºŸâªÉ«¬∑’Ë‰¥â√—∫

¬“¿“¬„π 6 ™—Ë«‚¡ß‡æ‘Ë¡¢÷Èπ (µ“√“ß 2) ‚¥¬Õâ“ßÕ‘ß

®“°¡“µ√∞“πß“π«‘®—¬∑’Ëæ∫«à“ ∂â“ºŸâªÉ«¬‰¥â√—∫¬“¿“¬„π

12 ™—Ë«‚¡ß®–¡’ª√–‚¬™πå ·≈–∂â“‰¥â√—∫¬“¿“¬„π 6

™—Ë«‚¡ß®–≈¥Õ—µ√“°“√µ“¬À√◊Õ∑ÿæ≈¿“æ‰¥â¡“°7

ª√– ‘∑∏‘º≈¢Õß°“√√—°…“¥â«¬¬“ strep-

tokinase ®“°°“√ª√–‡¡‘π‚¥¬·æ∑¬åºŸâ∑”°“√√—°…“

„π‡«™√–‡∫’¬πºŸâªÉ«¬ (µ“√“ß 3) æ∫«à“ ºŸâªÉ«¬°àÕπ

«“ß√–∫∫  à«π„À≠à¡’º≈°“√√—°…“∑ÿ‡≈“≈ßÀ√◊Õ‰¡à¡’

Õ“°“√·πàπÀπâ“Õ° ¡’ºŸâªÉ«¬ 1 √“¬∑’ËÕ“°“√‰¡à¥’¢÷Èπ

´÷ËßÕ“®‡°‘¥®“°¿“«–¢ÕßºŸâªÉ«¬‡Õß ·≈– 3 √“¬ª√–‡¡‘π

‰¡à‰¥â À≈—ß°“√«“ß√–∫∫æ∫«à“ºŸâªÉ«¬ à«π„À≠à¡’Õ“°“√

¥’¢÷Èπ ∑—Èßπ’È®“°°“√µ‘¥µ“¡º≈°“√√—°…“¥â«¬¬“·≈–

«—¥º≈°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„® ECG ‚¥¬¥Ÿº≈°“√

≈¥≈ß¢Õß°√“ø ST elevation ∑’Ë≈¥≈ß¡“°°«à“

√âÕ¬≈– 50 æ∫«à“ Õ¥§≈âÕß°—∫Õ“°“√¢ÕßºŸâªÉ«¬∑’Ë¡’

Õ“°“√‡®Á∫·πàπÀπâ“Õ° ∑ÿ‡≈“·≈–¥’¢÷ÈπÕ¬à“ß‰√°Áµ“¡

°“√«—¥º≈°“√µ√«®§≈◊Ëπ‰øøÑ“À—«„® ¬—ßæ∫«à“°“√

≈¥≈ß¢Õß°√“ø ‰¡à ”‡√Á®À√◊ÕπâÕ¬°«à“√âÕ¬≈– 50

æ∫‰¥â„π°≈ÿà¡ºŸâªÉ«¬∑—Èß°àÕπ·≈–À≈—ß«“ß√–∫∫ ∑—Èßπ’È

Õ“®‡π◊ËÕß¡“®“°°“√«—¥¥—ß°≈à“«‡ªìπ°“√«—¥°“√

∑”ß“π¢Õß°≈â“¡‡π◊ÈÕÀ—«„®‚¥¬µ√ß °“√„Àâ¬“ strep-

tokinase ‰¡à‰¥â¡’º≈µàÕ°“√‡µâπ¢ÕßÀ—«„®‡æ’¬ß·µà

‡ªìπ°“√∑”„Àâ≈‘Ë¡‡≈◊Õ¥À√◊Õ ‘Ëß∑’ËÕÿ¥µ—π„πÀ≈Õ¥‡≈◊Õ¥

‚¥¬‡©æ“–∫√‘‡«≥À—«„®À“¬‰ª ¥—ßπ—Èπ°“√‡µâπ¢Õß§≈◊Ëπ

‰øøÑ“À—«„®®÷ßÕ“®®–‰¡à‰¥â¡’º≈‡ª≈’Ë¬π·ª≈ß∑—π∑’8

·≈–¿“¬À≈—ß∑’Ë¡’°“√®”Àπà“¬ºŸâªÉ«¬ÕÕ°®“°‚√ßæ¬“∫“≈

æ∫«à“ ºŸâªÉ«¬ à«π„À≠à¥’¢÷Èπ ¡’Õ—µ√“°“√‡ ’¬™’«‘µ∑’Ë≈¥

≈ß

‡¡◊ËÕπ”¢âÕ¡Ÿ≈√–À«à“ß°“√√Õ¥™’«‘µ·≈–°“√‰¥â
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√—∫¬“√—°…“ (µ“√“ß 4) æ∫«à“πà“®–¡’§«“¡‡°’Ë¬«¢âÕß

°—π ∑—Èßπ’È§«√ π—∫ πÿπÀ√◊Õ®—¥‚§√ß°“√„ÀâºŸâªÉ«¬°≈ÿà¡

¥—ß°≈à“« ‡¢â“„®∂÷ß ¿“«–¢Õß‚√§·≈–À≈’°‡≈’Ë¬ß¿“«–

‡ ’Ë¬ßµà“ßÊ ‡™àπ °“√ Ÿ∫∫ÿÀ√’Ë ¿“«–‚√§ª√–®”µ—« °“√

§«∫§ÿ¡‚√§ª√–®”µ—«„ÀâÕ¬Ÿà„π¿“«–ª°µ‘ ·≈–°“√‡¢â“

∂÷ß¬“√—°…“ ÷́Ëß®–™à«¬ àßº≈µàÕ°“√√—°…“‚√§„π°√≥’

‡°‘¥Õ“°“√°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π ‡™àπ °“√

®—¥√Ÿª·∫∫°“√æ¬“∫“≈ ‚√ßæ¬“∫“≈¢Õπ·°àπ „π

√Ÿª·∫∫√“¬°√≥’ ¡’√–∫∫°“√¥Ÿ·≈ºŸâªÉ«¬Õ¬à“ßµàÕ‡π◊ËÕß

·≈–¡’°“√ª√– “πß“π¢Õß∑’¡ À “¢“«‘™“™’æ∑’Ë¥Ÿ·≈

ºŸâªÉ«¬√à«¡°—π·≈–™à«¬‡À≈◊Õ·°â‰¢ªí≠À“„ÀâºŸâªÉ«¬‰¥â

√—∫°“√¥Ÿ·≈√—°…“Õ¬à“ßµàÕ‡π◊ËÕß√«¥‡√Á« ¡’°“√µ‘¥µàÕ

 ◊ËÕ “√Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ √«¡∑—Èß¡’°“√ª√–‡¡‘π ·≈–

µ‘¥µ“¡º≈≈—æ∏åÕ¬à“ßµàÕ‡π◊ËÕß7

Õ“°“√‰¡àæ÷ßª√– ß§å®“°°“√‰¥â√—∫¬“ strep-

tokinase À≈—ß«“ß√–∫∫∫√‘°“√‡√àß¥à«πæ∫¡“°¢÷Èπ

‡π◊ËÕß®“°¡’¢âÕ°”Àπ¥Õ¬à“ß™—¥‡®π„Àâæ¬“∫“≈‡ΩÑ“√–«—ß

·≈–µ‘¥µ“¡Õ“°“√‰¡àæ÷ßª√– ß§å®“°¬“  àßº≈„Àâ°“√

∫—π∑÷°Õ“°“√‰¡àæ÷ßª√– ß§å®“°¬“¡’¢âÕ¡Ÿ≈§√∫∂â«π

¡“°¢÷Èπ  àßº≈¥’µàÕºŸâªÉ«¬∑’Ë®–‰¥â√—∫°“√·°â‰¢Õ“°“√‰¡à

æ÷ßª√– ß§å®“°·æ∑¬å‰¥â∑—π‡«≈“ ‚¥¬Õ“°“√‰¡àæ÷ß

ª√– ß§å∑’Ëæ∫¡“°∑’Ë ÿ¥‡ªìπ ¿“«–‡≈◊Õ¥ÕÕ° ÷́Ëß‡ªìπ

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“4 ‚¥¬∑“ß‚√ßæ¬“∫“≈µâÕß

µ‘¥µ“¡¿“«–‡≈◊Õ¥ÕÕ°À√◊Õ¡’‡§√◊ËÕß¡◊Õ„π°“√ —ß‡°µ

À√◊Õ«—¥¢≥–ºŸâªÉ«¬‰¥â√—∫¬“„π‚√ßæ¬“∫“≈ Õ“°“√

‰¡àæ÷ßª√– ß§å∑’Ëæ∫√Õß≈ß¡“‡ªìπ¿“«–À—«„®‡µâπ™â“

§≈◊Ëπ‰ âÕ“‡®’¬π ·≈–§«“¡¥—π‚≈À‘µµË” ‡ªìπµâπ

°“√æ—≤π“√–∫∫∫√‘°“√‡√àß¥à«π„π°≈ÿà¡ºŸâªÉ«¬

‚√§°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π·∫∫ STEMI

≥ ‚√ßæ¬“∫“≈ «√√§åª√–™“√—°…å ∑”„ÀâºŸâªÉ«¬‰¥â√—∫

¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥Õ¬à“ß‡À¡“– ¡ ≈¥Õ—µ√“°“√‡ ’¬

™’«‘µ¢ÕßºŸâªÉ«¬‰¥â ‡¿ —™°√¡’∫∑∫“∑„π°“√¥Ÿ·≈·≈–

µ‘¥µ“¡„Àâ¡’°“√„™â¬“Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ ·≈–ª≈Õ¥¿—¬

πÕ°®“°π’È °“√¡’ à«π√à«¡¢Õß∫ÿ§≈“°√ “¢“«‘™“™’æ

µà“ßÊ ∑—Èß·æ∑¬å ‡¿ —™°√ æ¬“∫“≈ π—°«‘™“°“√

 “∏“√≥ ÿ¢ ·≈–Õ◊ËπÊ ®–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√

¥Ÿ·≈ºŸâªÉ«¬·∫∫Õß§å√«¡ ·≈–ºŸâªÉ«¬®–‰¥â√—∫ª√–‚¬™πå

 Ÿß ÿ¥

‡Õ° “√Õâ“ßÕ‘ß

1. Oû Gara PT, Kushner FG, Ascheim DD, et al. 2013
Guideline for the management of ST-elevation
myocardial infarction.A report of the American
College Foundation/American Heart Association
task force on practice guidelines Circulation
2013;127:e362-e425.

2. ‡°√’¬ß‰°√ ‡Œß√—»¡’.  ∂“π°“√≥åºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®
¢“¥‡≈◊Õ¥À√◊Õµ“¬™π‘¥∑’Ë¡’ ST elevation „πª√–‡∑»
‰∑¬. ¡“µ√∞“π°“√√—°…“ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥
‡©’¬∫æ≈—π. ππ∑∫ÿ√’:°≈ÿà¡ß“πÕ“¬ÿ√»“ µ√åÀ—«„®  ∂“∫—π
‚√§∑√«ßÕ° °√–∑√«ß “∏“√≥ ÿ¢,2556:1- 3.

3. ∫ÿ≠®ß ·´à®÷ß ·≈– ÿ√æ—π∏å  ‘∑∏‘ ÿ¢. °“√„Àâ¬“≈–≈“¬≈‘Ë¡
‡≈◊Õ¥ (thrombolytic therapy) „π¿“«– STEMI.
¡“µ√∞“π°“√√—°…“ºŸâªÉ«¬°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥
‡©’¬∫æ≈—π. ππ∑∫ÿ√’:°≈ÿà¡ß“πÕ“¬ÿ√»“ µ√åÀ—«„®  ∂“∫—π

‚√§∑√«ßÕ° °√–∑√«ß “∏“√≥ ÿ¢, 2556: 11-8.
4. Lacy CF, Armstrong LL, Goldman MP, et al.

Drug information handbook. Ohio: Lexi-comp,
2012-2013.

5. »‘‚√µπå  ‘π∏ÿåπ—π∑å °ÿ≈, «√√≥¿√≥å æ—≤π‘∫Ÿ≈¬å, ∫ÿ…∫“
«ß§åæ‘¡≈. º≈≈—æ∏å¢Õß°“√„Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥„πºŸâªÉ«¬
‚√§À—«„®¢“¥‡≈◊Õ¥™π‘¥ STEMI ∑’Ë·ºπ°Õÿ∫—µ‘‡°µÿ
©ÿ°‡©‘π ‚√ßæ¬“∫“≈√âÕ¬‡ÕÁ¥. «“√ “√ ¡“§¡æ¬“∫“≈œ
 “¢“¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 2555;30 (4):59-66.

6.  ÿ«π‘µ¬å ‚æ∏‘Ï®—π∑√å. °“√æ—≤π“√–∫∫°“√¥Ÿ·≈ºŸâªÉ«¬‚√§
°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π™π‘¥ STEMI „π
‚√ßæ¬“∫“≈¢Õπ·°àπ. «“√ “√ ¡“§¡æ¬“∫“≈œ  “¢“
¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ 2554;29 (1):22-9.

7. √–¥¡ ‡®◊Õ°‚«âπ. º≈≈—æ∏å¢Õß°“√√—°…“ºŸâªÉ«¬°≈â“¡‡π◊ÈÕ
À—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π™π‘¥ ST segment ¬° Ÿß ∑’Ë‰¥â
√—∫°“√√—°…“¥â«¬ streptokinase ‚¥¬∑’¡ À “¢“«‘™“™’æ



84  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

„π‚√ßæ¬“∫“≈™ÿ¡™π. «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈
2553;20 (1):9-24.

8. Sultana R, Sultana N, Rasheed A, et al. Door to
needle time of streptokinase an ST segment

resolution assessing the efficacy of reperfusion
therapy at Karachi institute of heart diseases.
J Ayub Med Coll Abbottabad 2010;22(1):150-
3.



Vol 24  No 2  May - August  2014 °“√æ—≤π“√–∫∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å„π°≈ÿà¡ºŸâ„Àâ∫√‘°“√

∑“ß°“√·æ∑¬å¢Õß‡§√◊Õ¢à“¬§Ÿà —≠≠“∫√‘°“√√–¥—∫ª∞¡¿Ÿ¡‘

85

°“√æ—≤π“√–∫∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å„π°≈ÿà¡ºŸâ„Àâ∫√‘°“√

∑“ß°“√·æ∑¬å¢Õß‡§√◊Õ¢à“¬§Ÿà —≠≠“∫√‘°“√√–¥—∫ª∞¡¿Ÿ¡‘

Development of Medical Information Exchange System among

Healthcare Providers in Contracting Unit for Primary Care Network

∫ÿ≥±√‘°“ ‰∑¬°≈â“, ¿.¡.*;  °π∏å  ÿ¿“°ÿ≈, ª√.¥.**
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ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕæ—≤π“√–∫∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å„π°≈ÿà¡ºŸâ„Àâ∫√‘°“√∑“ß°“√·æ∑¬å¢Õß
‡§√◊Õ¢à“¬§Ÿà —≠≠“∫√‘°“√√–¥—∫ª∞¡¿Ÿ¡‘ (À√◊Õ‡√’¬°™◊ËÕ¬àÕ«à“ CUP) „πÕ”‡¿Õ·¡à Õ¥ ®—ßÀ«—¥µ“° „Àâ¡’ª√– ‘∑∏‘¿“æ ‡æ◊ËÕπ”
¡“®—¥µ—Èß‚§√ß √â“ßß“π∫√‘°“√∑“ß°“√·æ∑¬å¡“µ√∞“π∑’Ë¡’§«“¡‡ªìπ‡Õ°¿“æ ≈¥§«“¡ È́”´âÕπ„π°√–∫«π°“√∑”ß“π ·≈–°“√
 àßµàÕ¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å¿“¬„π CUP ¥”‡π‘π°“√«‘®—¬‡ªìπ 2 √–¬– √–¬–∑’ËÀπ÷Ëß ‡ªìπ°“√«‘®—¬‡™‘ßæ√√≥π“ »÷°…“¢âÕ¡Ÿ≈
∫√‘∫∑¢Õß°“√ªØ‘∫—µ‘ß“π®√‘ß·≈– ¿“æªí≠À“¢Õß√–∫∫ àßµàÕ¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å ¥â«¬°“√‡¢â“°≈ÿà¡æŸ¥§ÿ¬ ·≈–≈ßæ◊Èπ∑’Ë
 ”√«®°√–∫«π°“√ªØ‘∫—µ‘ß“π®√‘ß„πß“π∫√‘°“√ºŸâªÉ«¬πÕ°¢Õß‚√ßæ¬“∫“≈·¡à Õ¥ ·≈–Àπà«¬∫√‘°“√ª∞¡¿Ÿ¡‘·¡à Õ¥ æ√âÕ¡
∑—Èß»÷°…“°“√∑”ß“π¢Õß√–∫∫ªØ‘∫—µ‘°“√¥â«¬‚ª√·°√¡ HosXP ·≈– JHCIS Õ¬à“ß≈–‡Õ’¬¥ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√æ—≤π“
‚ª√·°√¡√–∫∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å„Àâ¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ √–¬–∑’Ë Õß ‡ªìπ°“√«‘®—¬√–∫∫∫√‘°“√ “∏“√≥ ÿ¢
·∫∫°÷Ëß∑¥≈Õß‚¥¬‡≈◊Õ°·∫∫‡©æ“–‡®“–®ß®“°°≈ÿà¡ºŸâ„Àâ∫√‘°“√∑“ß°“√·æ∑¬å¢Õß‚√ßæ¬“∫“≈·¡à Õ¥ ·≈–Àπà«¬∫√‘°“√
ª∞¡¿Ÿ¡‘·¡à Õ¥ ®”π«π 14 §π „Àâ∑¥≈Õß„™â‚ª√·°√¡√–∫∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å∑’ËºŸâ«‘®—¬æ—≤π“¢÷Èπ ·≈â«ª√–‡¡‘π
§«“¡æ÷ßæÕ„®À≈—ß®“°°“√∑¥≈Õß„™âß“π

º≈°“√«‘®—¬√–¬–∑’ËÀπ÷Ëß æ∫«à“¡’ªí≠À“°“√ àßµàÕ¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬·µà≈–æ◊Èπ∑’Ë∑’Ë§≈â“¬§≈÷ß°—π §◊Õ ¢âÕ¡Ÿ≈ Ÿ≠À“¬√–À«à“ß
∑“ß ∑”„Àâ‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ§«“¡‰¡àª≈Õ¥¿—¬„π°“√„Àâ°“√√—°…“ºŸâªÉ«¬ ºŸâªØ‘∫—µ‘ß“π à«π„À≠àµâÕß°“√„Àâ¡’°“√æ—≤π“√–∫∫
 àßµàÕ¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å∑’Ë¡’ª√– ‘∑∏‘¿“æ  à«πº≈°“√ ”√«®∞“π¢âÕ¡Ÿ≈®“° HosXP ·≈– JHCIS æ∫«à“√–∫∫∞“π¢âÕ¡Ÿ≈¡’
µ“√“ß¢âÕ¡Ÿ≈®”‡ªìπ§√∫∂â«π ·µà¢âÕ¡Ÿ≈ºŸâªÉ«¬‰¡à ¡∫Ÿ√≥å ´÷Ëß¢âÕ¡Ÿ≈∑’ËµâÕß°“√„™â ‰¥â·°à ª√–«—µ‘∑—Ë«‰ª ·≈–ª√–«—µ‘°“√√—°…“¢Õß
ºŸâªÉ«¬ π”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥∑’Ë√«∫√«¡‰¥â¡“æ—≤π“‡ªìπ‚ª√·°√¡√–∫∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å (À√◊Õ‡√’¬°™◊ËÕ¬àÕ«à“
hEX) º≈°“√«‘®—¬√–¬–∑’Ë Õß ª√–‡¡‘π§«“¡æ÷ßæÕ„®¢Õß°“√„™â‚ª√·°√¡ hEX ¥â«¬°“√„Àâ§–·ππµ—Èß·µà 1 ∂÷ß 5 ‰¥â§–·ππ
‡©≈’Ë¬¥â“πµà“ßÊ √«¡ 3 ¥â“π ‰¥â·°à ¥â“π«‘∏’°“√„™âß“π (§«“¡ßà“¬µàÕ°“√„™âß“π 4.00 §–·ππ, °“√ÕÕ°·∫∫Àπâ“®Õ¥Ÿ¥’
‡À¡“– ¡ 3.93 §–·ππ, ‚ª√·°√¡¡’§«“¡‡ ∂’¬√ 3.86 §–·ππ, ¢âÕ¡Ÿ≈∑’Ë‰¥â¡’§«“¡∂Ÿ°µâÕß §√∫∂â«π 3.86 §–·ππ, ¿“…“∑’Ë
„™âµ√ß·≈–ßà“¬µàÕ°“√„™âß“π 4.14 §–·ππ, ¡’°“√®—¥°“√¢âÕ¡Ÿ≈„Àâ‡ªìπªí®®ÿ∫—πÕ¬Ÿà‡ ¡Õ 4.14 §–·ππ) ¥â“π§«“¡ª≈Õ¥¿—¬
(¡’°“√°”Àπ¥√À— ºŸâ„™â·≈–√À— ºà“π 4.36 §–·ππ, ¡’°“√µ√«® Õ∫ ‘∑∏‘°àÕπ°“√„™âß“π 4.29 §–·ππ) ·≈–¥â“π
ª√– ‘∑∏‘¿“æ·≈–º≈≈—æ∏å (‚ª√·°√¡∑”„Àâ°“√∑”ß“π¡’ª√– ‘∑∏‘¿“æ 4.43 §–·ππ, ‚ª√·°√¡ “¡“√∂™à«¬·°âªí≠À“‡√◊ËÕß
°“√ àßµàÕ¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å¢ÕßºŸâªÉ«¬ 4.36 §–·ππ)  √ÿª‰¥â«à“ ‚ª√·°√¡ hEX  “¡“√∂‡™◊ËÕ¡µàÕ‰¥â°—∫√–∫∫∞“π¢âÕ¡Ÿ≈∑’Ë
‚√ßæ¬“∫“≈„™âÕ¬Ÿà ‚¥¬‰¡à®”‡ªìπµâÕß‡ª≈’Ë¬π√–∫∫∞“π¢âÕ¡Ÿ≈‡¥‘¡ ·≈–°≈ÿà¡µ—«Õ¬à“ß¡’§«“¡æ÷ßæÕ„®„π°“√„™âß“π‚ª√·°√¡
hEX ∑”„Àâ°“√ àßµàÕ¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å√–À«à“ß CUP ¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ ºŸâ«‘®—¬À«—ß«à“‚ª√·°√¡ hEX ®–‡ªìπµâπ·∫∫
„π°“√æ—≤π“√–∫∫°“√·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å„π√–¥—∫¿Ÿ¡‘¿“§·≈–ª√–‡∑»µàÕ‰ª

§” ”§—≠: hEX, √–∫∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å, health information exchange, data exchange
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Thaikla B, Supakul S. Development of Medical Information Exchange System among Healthcare Providers

in Contracting Unit for Primary Care Network. Thai Journal of Hospital Pharmacy 2014; 24(2): 85-96.

This research aims to develop an effective medical information exchange system among the health
care provider network for contracting unit for primary care (CUP) in Mae Sot district; Tak province, and
to consequently set the medical services structure that is standard and have unity, less duplication of work
processes and forwarding medical information within the CUP. The study was conducted into two phases.
A descriptive study was conducted in phase one and composed of investigating the context of the actual work
and the problems of the medical information exchange system, using the focus group discussion technique and
the field explore of the actual work at the outpatient services of the Mae Sot hospital and the primary care units
(PCU). In addition, the working process of HosXP and JHCIS program were thoroughly investigated to be used
as a basis to develop an effective program for medical information exchange system. In phase two study,
a semi-experimental research on health services system was conducted. Fourteen staffs working in Mae
Sot Hospital and PCU were purposive sampled and assigned to test the program for medical information
exchange system developed by the researcher. The satisfaction was evaluated thereafter.

In phase one study, the problems in the medical information exchange within CUP were found. These
problems were similar and included the loss of patient data during transfer which consequently increased
the risk of patient care.  Most of the staffs need the development of an efficient medical information system.
Although the process of the outpatient services of the Mae Sot hospital and PCU had similar characteristics,
but they still needed to adapt the process to suit the context of the practical work. The survey of the database
system from HosXP and JHCIS revealed that the database systems have all necessary tables but patient data
were not perfect. The required data would be general history and treatment history. All collected data were used
as a basis to develop program for the medical exchange information system (Health Information Exchange;
hEX). Phase two study showed that the satisfaction of using the hEX program, with the satisfaction scale of 1
to 5 in 3 domains, i.e., using domain (easy to use 4.00 point, screen design looks appropriate 3.93 point,
stability of program 3.85 point, accuracy and complete of the data 3.85 point, language was clear and easy to
use 4.14 point, data was up to date 4.14 point), security domain (assigning user ID and password 4.36 point,
userÕs right was checked before use 4.29 point), and performance and outcomes domain (effective program and
reduce work process 4.43 point, solve the problem of forwarding the medical information 4.36 point). It
is concluded that hEX program could be connected with a database system used at the hospital without the need
to change the existing database of the hospital. The sample group is satisfied of using the hEX program. This
enabled the transfer of medical information between CUP more efficiently. The researcher hopes that the
hEX program will be used as a prototype to develop a medical information exchange system in regional and
country level.

Key words: hEX, health information exchange, medical information exchange, data exchange
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ΩÉ“¬µà“ß‡ªìπ‡®â“¢Õß¢âÕ¡Ÿ≈ ∑”„Àâπ”¢âÕ¡Ÿ≈¡“„™âß“π

√à«¡°—π¥â«¬§«“¡¬“°≈”∫“° ‡π◊ËÕß®“°‰¡à¡’»Ÿπ¬å°≈“ß

„π°“√∫√‘À“√®—¥°“√¢âÕ¡Ÿ≈Õ¬à“ß‡ªìπ√Ÿª∏√√¡ ·≈– ‰¡à

 “¡“√∂√«¡°—π‡ªìπ¿“æ„À≠à√–¥—∫ª√–‡∑»‰¥â ºŸâ«‘®—¬

µ√–Àπ—°∂÷ßªí≠À“‡√◊ËÕß¢Õß°“√ àßµàÕ¢âÕ¡Ÿ≈∑“ß°“√

·æ∑¬å ´÷Ëß§«√®–‰¥â√—∫°“√·°â‰¢Õ¬à“ß∑—π∑à«ß∑’„π

æ◊Èπ∑’ËªØ‘∫—µ‘ß“π ‰¡à “¡“√∂√Õ√–∫∫∞“π¢âÕ¡Ÿ≈ ÿ¢¿“æ

·Ààß™“µ‘ (National Health Information System;

NHIS)5 À√◊Õ√–∫∫§≈—ß¢âÕ¡Ÿ≈ ÿ¢¿“æ√–¥—∫®—ßÀ«—¥6

∑’ËµâÕß„™â√–¬–‡«≈“„π°“√æ—≤π“π“π ®÷ß¡’§«“¡§‘¥∑’Ë

®–æ—≤π“√–∫∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å ‚¥¬

‡√‘Ë¡®“°®ÿ¥∑’Ë‡≈Á°¢Õß√–∫∫ ÿ¢¿“æ §◊Õ Àπà«¬∫√‘°“√

 ÿ¢¿“æ√–¥—∫ª∞¡¿Ÿ¡‘ (primary care unit; PCU)

„π°≈ÿà¡ºŸâ„Àâ∫√‘°“√∑“ß°“√·æ∑¬å¢Õß‡§√◊Õ¢à“¬§Ÿà —≠≠“

∫√‘°“√√–¥—∫ª∞¡¿Ÿ¡‘ (contracting unit for pri-

mary care; CUP) „πÕ”‡¿Õ·¡à Õ¥ ®—ßÀ«—¥µ“°

«—µ∂ÿª√– ß§å

‡æ◊ËÕæ—≤π“√–∫∫°“√·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√

·æ∑¬å„π°≈ÿà¡ºŸâ„Àâ∫√‘°“√∑“ß°“√·æ∑¬å¢Õß‡§√◊Õ¢à“¬

§Ÿà —≠≠“∫√‘°“√√–¥—∫ª∞¡¿Ÿ¡‘„πÕ”‡¿Õ·¡à Õ¥ ·≈–

‚√ßæ¬“∫“≈·¡à Õ¥ ®—ßÀ«—¥µ“° ∑’Ë¡’ª√– ‘∑∏‘¿“æ

«‘∏’«‘®—¬

√Ÿª·∫∫°“√«‘®—¬

‡ªìπ°“√«‘®—¬√–∫∫∫√‘°“√ “∏“√≥ ÿ¢ ‚¥¬·∫àß

°“√«‘®—¬‡ªìπ 2 √–¬– √–¬–∑’ËÀπ÷Ëß‡ªìπ°“√«‘®—¬‡™‘ß

æ√√≥π“ ‡æ◊ËÕ»÷°…“¢âÕ¡Ÿ≈∫√‘∫∑¢Õß°“√ªØ‘∫—µ‘ß“π

®√‘ß·≈– ¿“æªí≠À“¢Õß√–∫∫ àßµàÕ¢âÕ¡Ÿ≈∑“ß°“√

·æ∑¬å ·≈–‡æ◊ËÕ»÷°…“¢âÕ¡Ÿ≈°“√„™â‚ª√·°√¡ HosXP

·≈– JHCIS  ”À√—∫„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√

æ—≤π“‚ª√·°√¡„À¡à √–¬–∑’Ë Õß‡ªìπ°“√«‘®—¬√–∫∫

 “∏“√≥ ÿ¢·∫∫°÷Ëß∑¥≈Õß ‡æ◊ËÕ∑¥≈Õß„™â‚ª√·°√¡

§Õ¡æ‘«‡µÕ√å∑’Ëæ—≤π“¢÷Èπ ·≈–‡æ◊ËÕª√–‡¡‘π°“√∑¥≈Õß

„™â

ª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ß

ª√–™“°√:  ‡®â“Àπâ“∑’Ë∑’ËªØ‘∫—µ‘ß“π∑’Ë‚√ßæ¬“∫“≈

·¡à Õ¥ ·≈–∑’ËÀπà«¬∫√‘°“√ ÿ¢¿“æ√–¥—∫ª∞¡¿Ÿ¡‘

(PCU) ‚¥¬‡ªìπÀπà«¬∫√‘°“√ª∞¡¿Ÿ¡‘ 6 ·Ààß ·≈–

‚√ßæ¬“∫“≈ àß‡ √‘¡ ÿ¢¿“æµ”∫≈ (√æ. µ.) „π‡¢µ

Õ”‡¿Õ·¡à Õ¥ ®”π«π 22 ·Ààß

°≈ÿà¡µ—«Õ¬à“ß: ‡ªìπ°“√‡≈◊Õ°·∫∫‡©æ“–

‡®“–®ß ‚¥¬‡≈◊Õ°‡®â“Àπâ“∑’Ë∑’ËªØ‘∫—µ‘ß“π∑’Ë‚√ßæ¬“∫“≈

·¡à Õ¥ 11 §π ·≈– PCU ·¡à Õ¥ ÷́Ëß‡ªìπ PCU

µâπ·∫∫ 3 §π √«¡®”π«π 14 §π

¢—ÈπµÕπ°“√¥”‡π‘π°“√«‘®—¬

°“√¥”‡π‘πß“π«‘®—¬√–¬–∑’ËÀπ÷Ëß ¡’¢—ÈπµÕπ¥—ßπ’È

1. ‡°Á∫√«¡√«¡·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈§«“¡µâÕß

°“√„™â¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å ·≈–¢—ÈπµÕπ°“√ªØ‘∫—µ‘

ß“π®√‘ß¢Õß‡®â“Àπâ“∑’Ë ‚¥¬°“√‡¢â“°≈ÿà¡æŸ¥§ÿ¬ ”√«®

§«“¡µâÕß°“√„™â¢âÕ¡Ÿ≈ ·≈– —¡¿“…≥å‡°’Ë¬«°—∫ ¿“æ

ªí≠À“„π°“√ª√–™ÿ¡ª√–®”‡¥◊Õπ¢Õß‡§√◊Õ¢à“¬œ ∑’Ë

‚√ßæ¬“∫“≈·¡à Õ¥ ·≈–°“√≈ßæ◊Èπ∑’Ë ”√«®¢—ÈπµÕπ

°“√ªØ‘∫—µ‘ß“π®√‘ß¢Õß‚√ßæ¬“∫“≈·¡à Õ¥ ·≈– PCU

·¡à Õ¥

2. ‡°Á∫√«∫√«¡·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈√–∫∫

ªØ‘∫—µ‘ß“π¢Õß‚ª√·°√¡ HosXP ·≈– JHCIS

3. ºŸâ«‘®—¬ÕÕ°·∫∫‚§√ß √â“ßæ◊Èπ∞“π (network

infrastructure)7-9 ·≈–‚ª√·°√¡§Õ¡æ‘«‡µÕ√å‡™◊ËÕ¡

µàÕ¢âÕ¡Ÿ≈°—∫‚ª√·°√¡ HosXP ·≈– JHCIS ‡æ◊ËÕ

æ—≤π“‚ª√·°√¡·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å

(Health Information Exchange; hEX)

°“√¥”‡π‘πß“π«‘®—¬√–¬–∑’Ë Õß ¡’¢—ÈπµÕπ¥—ßπ’È

1. ®“°‚ª√·°√¡ hEX ∑’Ë‰¥â ∑”°“√∂à“¬‚Õπ

¢âÕ¡Ÿ≈®“°√–∫∫ HosXP ·≈– JHCIS ‡¢â“ Ÿà§≈—ß
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¢âÕ¡Ÿ≈ (data warehouse)10,11 „À¡à

2.  √â“ß·∫∫ Õ∫∂“¡∑’Ëª√–°Õ∫¥â«¬·∫∫

 Õ∫∂“¡¢âÕ¡Ÿ≈∑—Ë«‰ª¢ÕßºŸâ„™âß“π√–∫∫ ·∫∫ Õ∫∂“¡

«—¥∑—°…–„π°“√„™â ◊ËÕ‡∑§‚π‚≈¬’·≈– “√ π‡∑»

·∫∫ Õ∫∂“¡«—¥√–¥—∫§«“¡æ÷ßæÕ„®„π°“√„™âß“π

√–∫∫ ·≈–·∫∫ Õ∫∂“¡ª≈“¬‡ªî¥‡°’Ë¬«°—∫¢âÕ‡ πÕ

·π–‡æ◊ËÕ°“√æ—≤π“√–∫∫ ·≈–§«“¡æ÷ßæÕ„®„π°“√

∑¥≈Õß„™âß“π√–∫∫

3. „Àâ°≈ÿà¡µ—«Õ¬à“ß∑’Ë‰¥â√—∫°“√§—¥‡≈◊Õ° ®”π«π

14 §π ∑¥≈Õß„™â‚ª√·°√¡§Õ¡æ‘«‡µÕ√å∑’Ëæ—≤π“¢÷Èπ

·≈–µÕ∫·∫∫ Õ∫∂“¡

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

√–¬–∑’ËÀπ÷Ëß «‘‡§√“–Àå¢âÕ¡Ÿ≈‡æ◊ËÕ°“√æ—≤π“

√–∫∫ ‚¥¬°“√π”‡ πÕ¢âÕ¡Ÿ≈·∫∫∫√√¬“¬ √ÿª®“°

¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√‡¢â“°≈ÿà¡æŸ¥§ÿ¬ ·≈–·ºπº—ß

°√–∫«π°“√ªØ‘∫—µ‘ß“π∫√‘°“√ºŸâªÉ«¬πÕ°¢Õß ‚√ß-

æ¬“∫“≈·¡à Õ¥ ·≈– PCU ·¡à Õ¥

√–¬–∑’Ë Õß «‘‡§√“–Àå¢âÕ¡Ÿ≈®“°·∫∫ Õ∫∂“¡

«—¥√–¥—∫§«“¡æ÷ßæÕ„®„π°“√„™âß“π√–∫∫ ‚¥¬„Àâ

ºŸâ∑¥≈Õß„™âß“π√–∫∫„Àâ§–·ππ«à“¡’§«“¡æ÷ßæÕ„®„π

°“√„™âß“π√–∫∫„π√–¥—∫„¥ ‚¥¬°”Àπ¥„Àâ«—¥√–¥—∫µ—Èß

·µà 1 (πâÕ¬∑’Ë ÿ¥) ∂÷ß 5 (¡“°∑’Ë ÿ¥) ·≈–„™â‚ª√·°√¡

SPSS for Window version 16.0 π”‡ πÕ¢âÕ¡Ÿ≈

¥â«¬ ∂‘µ‘‡™‘ßæ√√≥π“

º≈°“√«‘®—¬

º≈°“√«‘®—¬√–¬–∑’ËÀπ÷Ëß

1. ¢âÕ¡Ÿ≈§«“¡µâÕß°“√„™â¢âÕ¡Ÿ≈∑“ß°“√

·æ∑¬å ‚¥¬«‘∏’°“√‡¢â“°≈ÿà¡æŸ¥§ÿ¬ æ∫«à“∫ÿ§≈“°√

∑“ß°“√·æ∑¬å “¢“µà“ßÊ ∑’ËªØ‘∫—µ‘ß“π„π‚√ßæ¬“∫“≈

·¡à Õ¥ ·≈– PCU ·¡à Õ¥ ‡™àπ ·æ∑¬å ∑—πµ·æ∑¬å

‡¿ —™°√ æ¬“∫“≈ π—°«‘™“°“√ “∏“√≥ ÿ¢ µâÕß°“√

µ√«® Õ∫ª√–«—µ‘°“√√—°…“¢ÕßºŸâªÉ«¬∑’ËÕ¬Ÿà„π§«“¡

√—∫º‘¥™Õ∫‰¥â‡Õß ‡æ◊ËÕ®–‰¥â –¥«°µàÕ°“√‡µ‘¡¬“„Àâ·°à

ºŸâªÉ«¬ „π°√≥’¢ÕßºŸâªÉ«¬∑’Ë¡’Õ“°“√∑“ß§≈‘π‘°§ß∑’Ë

µ“¡·π«∑“ßªØ‘∫—µ‘°“√§—¥°√Õß√–¥—∫‚√§‡√◊ÈÕ√—ß¢Õß

ºŸâªÉ«¬∑’Ëµ°≈ß°—π¿“¬„π CUP ·¡à Õ¥ ‡æ◊ËÕ≈¥§«“¡

·ÕÕ—¥¢ÕßºŸâªÉ«¬∑’Ë®–‡¢â“¡“√—°…“„π‚√ßæ¬“∫“≈·¡à Õ¥

·≈–‡æ‘Ë¡»—°¬¿“æ„π°“√ªØ‘∫—µ‘ß“π„Àâ·°àÀπà«¬ª∞¡¿Ÿ¡‘

µà“ßÊ ‚¥¬¢âÕ¡Ÿ≈∑’ËµâÕß°“√∑√“∫‡¡◊ËÕµâÕß„Àâ∫√‘°“√

°“√√—°…“·°àºŸâªÉ«¬∑’ËÀπà«¬ª∞¡¿Ÿ¡‘ ‰¥â·°à ª√–«—µ‘

∑—Ë«‰ª¢ÕßºŸâªÉ«¬ (‰¥â·°à ¢âÕ¡Ÿ≈ºŸâªÉ«¬ ¢âÕ¡Ÿ≈≠“µ‘/

ºŸâ∑’Ë„Àâµ‘¥µàÕ ª√–«—µ‘§√Õ∫§√—« ·≈–ª√–«—µ‘∑“ß —ß§¡

¢ÕßºŸâªÉ«¬„π·øÑ¡ª√–«—µ‘§√Õ∫§√—«) ·≈–ª√–«—µ‘°“√

√—°…“¢ÕßºŸâªÉ«¬ (‰¥â·°à º≈°“√«‘π‘®©—¬‚√§¢Õß·æ∑¬å

º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ª√–«—µ‘°“√„™â¬“·≈–

ª√–«—µ‘°“√·æâ¬“¢ÕßºŸâªÉ«¬)

2. ¢âÕ¡Ÿ≈¢—ÈπµÕπ°“√ªØ‘∫—µ‘ß“π∫√‘°“√ºŸâ

ªÉ«¬πÕ° ‚√ßæ¬“∫“≈·¡à Õ¥

2.1 ºŸâªÉ«¬¡“¬◊Ëπ∫—µ√π—¥∑’Ë®ÿ¥§—¥°√Õß

- ¡’π—¥µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√≈à«ß

Àπâ“ àß‰ªµ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√

- ‰¡à¡’π—¥µ√«®  àß‰ª√Õ´—°ª√–«—µ‘∑’Ë

ÀâÕßµ√«®

- √“¬„À¡à  àß‰ª∑”ª√–«—µ‘¢âÕ¡Ÿ≈

∑—Ë«‰ª∑’ËÀâÕß‡«™√–‡∫’¬π

2.2 ‡®â“Àπâ“∑’Ëª√–®”ÀâÕßµ√«®∑”°“√

µ√«® —≠≠“≥™’æ¢ÕßºŸâªÉ«¬ ®“°π—Èπæ¬“∫“≈ª√–®”

ÀâÕßµ√«®·µà≈–∑’Ë®–∑”°“√´—°ª√–«—µ‘ §—¥°√Õß ·≈–

∫—π∑÷°º≈°“√µ√«® —≠≠“≥™’æ ·≈–º≈°“√ —́°ª√–«—µ‘

„π√–∫∫ HosXP

2.3 ·æ∑¬å ∑”°“√µ√«®√—°…“ºŸâªÉ«¬ ·≈–

∫—π∑÷°º≈°“√«‘π‘®©—¬‚√§„π·øÑ¡ª√–«—µ‘ºŸâªÉ«¬·µà≈–√“¬

·≈–√–∫∫ HosXP ´÷Ëß®– “¡“√∂¥Ÿª√–«—µ‘°“√√—°…“

‡¥‘¡°àÕπµ—¥ ‘π„®∑”°“√√—°…“„π§√—Èßπ’È ®“°π—Èπ∑”°“√
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 —Ëß®à“¬¬“„π√–∫∫ HosXP ·≈–æ‘¡æå„∫ —Ëß¬“„Àâ·°à

ºŸâªÉ«¬

2.4 æ¬“∫“≈∑”°“√π—¥ºŸâªÉ«¬„π√–∫∫

HosXP

2.5 ºŸâªÉ«¬π”„∫ —Ëß¬“¡“¬◊Ëπ∑’ËÀâÕß®à“¬¬“

‡®â“æπ—°ß“π‡¿ —™°√√¡§—¥°√Õß„∫ —Ëß¬“‡∫◊ÈÕßµâπ

·≈–∫—π∑÷°¢âÕ¡Ÿ≈„∫ —Ëß¬“„Àâ ¡∫Ÿ√≥åµ“¡∑’Ë·æ∑¬å —Ëß

°√≥’∑’Ë„∫ —Ëß¬“‰¡à™—¥‡®πÀ√◊Õ‰¡à ¡∫Ÿ√≥å ®–ª√÷°…“

‡¿ —™°√ ‡æ◊ËÕ∑”°“√ª√÷°…“·æ∑¬åµ“¡≈”¥—∫ ®“°π—Èπ

®–æ‘¡æå©≈“°¬“„Àâ§√∫√“¬°“√

2.6 æπ—°ß“πª√–®”ÀâÕß¬“∑”°“√®—¥¬“

µ“¡©≈“°¬“

2.7 ‡¿ —™°√®ÿ¥µ√«® Õ∫¬“µ√«® Õ∫

¬“·≈–„∫ —Ëß¬“„Àâ∂Ÿ°µâÕß √Õ∫∑’Ë 1 À“°„∫ —Ëß¬“¡’

ªí≠À“®–µâÕßª√÷°…“·æ∑¬å À√◊Õ ·°â‰¢ªí≠À“„Àâ

‡√’¬∫√âÕ¬°àÕπ àßÕÕ°‰ª¬—ß®ÿ¥®à“¬¬“

2.8 ‡¿ —™°√®ÿ¥®à“¬¬“µ√«® Õ∫¬“·≈–

„∫ —Ëß¬“„Àâ∂Ÿ°µâÕß √Õ∫∑’Ë 2 À“°‰¡à¡’ªí≠À“®–∑”°“√

 àß¡Õ∫¬“·≈–„Àâ§”·π–π”·°àºŸâªÉ«¬∑ÿ°√“¬

3. ¢—ÈπµÕπ°“√ªØ‘∫—µ‘ß“π„πÀπà«¬∫√‘°“√

ª∞¡¿Ÿ¡‘

3.1 ºŸâªÉ«¬¡“¬◊Ëπ∫—µ√π—¥∑’Ë®ÿ¥§—¥°√Õß

- ºŸâªÉ«¬√“¬‡¥‘¡∑’Ë¡’°“√π—¥µ‘¥µ“¡

º≈°“√√—°…“„Àâ√Õ´—°ª√–«—µ‘∑’ËÀâÕßµ√«®

- ºŸâªÉ«¬√“¬„À¡à  àß‰ª∑”ª√–«—µ‘

¢âÕ¡Ÿ≈∑—Ë«‰ª„À¡à∑’ËÀâÕß‡«™√–‡∫’¬π

3.2 ºŸâªÉ«¬°≈—∫¡“√Õ´—°ª√–«—µ‘∑’ËÀâÕßµ√«®

®“°π—Èπ®–¥”‡π‘π°“√µ“¡¢âÕ 2.2-2.8 ·µà®–∫—π∑÷°

¢âÕ¡Ÿ≈≈ß„π‚ª√·°√¡ JHCIS

3.3 π—°«‘™“°“√ “∏“√≥ ÿ¢ª√–®”

Àπà«¬∫√‘°“√ª∞¡¿Ÿ¡‘·µà≈–·Ààß π”„∫ —Ëß¬“·≈–º≈°“√

µ√«®µà“ßÊ ∑’Ë∫—π∑÷°„π family folder ¡“≈ß¢âÕ¡Ÿ≈

°“√µ√«®„π√–∫∫ JHCIS

3.4 °√≥’°“√ÕÕ°‡¬’Ë¬¡∫â“π¢Õß‡®â“Àπâ“∑’Ë

PCU ·¡à Õ¥ ®–¥”‡π‘π°“√¥—ßπ’È

- §—¥‡≈◊Õ°ºŸâªÉ«¬∑’Ë®–∑”°“√ÕÕ°‡¬’Ë¬¡

∫â“π´÷Ëß à«π„À≠à‡ªìπºŸâªÉ«¬‚√§‡√◊ÈÕ√—ßµ“¡‡°≥±å∑’Ë

PCU °”Àπ¥

- ‡µ√’¬¡·øÑ¡ª√–«—µ‘§√Õ∫§√—«¢Õß

ºŸâªÉ«¬∑ÿ°√“¬ ‡æ◊ËÕπ”‰ª‡ªìπ¢âÕ¡Ÿ≈„π°“√¥Ÿ·≈ºŸâªÉ«¬

∑’Ë∫â“π

4. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈°“√∑”ß“π¢Õß

√–∫∫ªØ‘∫—µ‘°“√‚ª√·°√¡ HosXP ·≈– JHCIS

æ∫«à“∑—Èß 2 √–∫∫ ¡’°“√≈ß¢âÕ¡Ÿ≈ª√–«—µ‘°“√√—°…“

∑’Ë ”§—≠ ·≈– “¡“√∂π”¢âÕ¡Ÿ≈¡“‡™◊ËÕ¡‚¬ß°—π‰¥â¥—ßµàÕ

‰ªπ’È

4.1 ª√–«—µ‘∑—Ë«‰ª¢ÕßºŸâªÉ«¬

- ¢âÕ¡Ÿ≈ºŸâªÉ«¬: ™◊ËÕ- °ÿ≈ ‡æ» Õ“¬ÿ

«—π‡¥◊Õπªï‡°‘¥ ‡≈¢ª√–®”µ—«ª√–™“™π ∑’ËÕ¬Ÿàªí®®ÿ∫—π

- ¢âÕ¡Ÿ≈≠“µ‘/ºŸâ∑’Ë„Àâµ‘¥µàÕ: ™◊ËÕ-

 °ÿ≈ §«“¡ —¡æ—π∏å°—∫ºŸâªÉ«¬ ∑’ËÕ¬Ÿà∑’Ëµ‘¥µàÕ‰¥â

À¡“¬‡≈¢‚∑√»—æ∑å

- ¢âÕ¡Ÿ≈‚√ßæ¬“∫“≈: ™◊ËÕ‚√ßæ¬“∫“≈,

‡≈¢∑’Ë¢ÕßºŸâªÉ«¬∑—Èß hospital number ·≈– admis-

sion number, «—π‡¥◊Õπªï∑’Ë√—∫‡¢â“πÕπ‚√ßæ¬“∫“≈

«—π‡¥◊Õπªï∑’Ë®”Àπà“¬ÕÕ° ·≈–®”π«π«—ππÕπ

4.2 ª√–«—µ‘°“√√—°…“¢ÕßºŸâªÉ«¬ ‰¥â·°à

Õ“°“√ ”§—≠∑’ËºŸâªÉ«¬¡“‚√ßæ¬“∫“≈ º≈°“√µ√«®√à“ß

°“¬º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ º≈°“√µ√«®∑“ß

√—ß ’«‘∑¬“ °“√«‘π‘®©—¬¢Õß·æ∑¬å∑—Èß‚√§À≈—°·≈–‚√§

√à«¡ ª√–«—µ‘°“√√—°…“¥â«¬¬“ ª√–«—µ‘°“√·æâ¬“ °“√

π—¥µ‘¥µ“¡º≈°“√√—°…“

5. √Ÿª·∫∫·≈–°“√„™âß“π‚ª√·°√¡ hEX

‡ªìπ ¥—ßπ’È

5.1  “¡“√∂‡¢â“ Ÿà‚ª√·°√¡ hEX ‰¥â

®“°§Õ¡æ‘«‡µÕ√åµ—Èß‚µä– À√◊Õ§Õ¡æ‘«‡µÕ√åæ°æ“
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‚¥¬„™âß“πºà“π‡«ª‡∫√“‡´Õ√å ‡™àπ Internet Explorer

µ—Èß·µà‡«Õ√å™—π 7 ¢÷Èπ‰ª À√◊Õ Google Chrome À√◊Õ

Safari

5.2 „π°“√‡¢â“„™âß“π‚ª√·°√¡„π§√—Èß·√°

ºŸâ„™â®–µâÕß≈ß∑–‡∫’¬π‡¢â“„™âß“π°àÕπ ·≈–√Õ°“√

µÕ∫√—∫®“°‚ª√·°√¡ ‚¥¬®–¡’°“√µ√«® Õ∫·≈–

®—∫§Ÿà§«“¡ —¡æ—π∏å√–À«à“ßºŸâ„™â «‘™“™’æ ·≈– ∂“π

æ¬“∫“≈∑’ËµâÕß°“√„™âß“π ‡æ◊ËÕ®”°—¥ ‘∑∏‘°“√‡¢â“∂÷ß

¢âÕ¡Ÿ≈¢ÕßºŸâ„™âµ“¡§«“¡‡À¡“– ¡°—∫°“√„™âß“π·≈–

°“√√—°…“§«“¡≈—∫¢ÕßºŸâªÉ«¬

5.3 „π°“√‡¢â“„™âß“π·µà≈–§√—Èß ºŸâ„™â®–

µâÕß≈ß∑–‡∫’¬π‡¢â“ Ÿà√–∫∫‚¥¬°“√°√Õ°™◊ËÕºŸâ„™â ·≈–

√À— ºà“π

5.4 ®“°π—Èπ®–‡¢â“ ŸàÀπâ“®Õ§âπÀ“ºŸâªÉ«¬

‚¥¬®– “¡“√∂§âπÀ“‰¥â 3 «‘∏’ §◊Õ §âπÀ“®“°‡≈¢∫—µ√

ª√–™“™π ™◊ËÕ- °ÿ≈ ‡≈¢∑’Ë¢ÕßºŸâªÉ«¬¢Õß‚√ßæ¬“∫“≈

·¡à Õ¥

5.5 √–∫∫®–· ¥ßº≈°“√§âπÀ“µ“¡§”

 ”§—≠π—ÈπÊ ‚¥¬®–· ¥ß√“¬°“√§âπÀ“ ·≈–√“¬

≈–‡Õ’¬¥¢Õß¢âÕ¡Ÿ≈‡æ◊ËÕ„ÀâºŸâ„™â‡≈◊Õ°ºŸâªÉ«¬∑’ËµâÕß°“√„™â

¢âÕ¡Ÿ≈‚¥¬∑’Ë

5.5.1 ‡¡◊ËÕ‡≈◊Õ° çPatient Infor-

mationé ®–‡ªìπ°“√· ¥ßº≈¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßºŸâªÉ«¬

¢âÕ¡Ÿ≈≠“µ‘∑’Ëµ‘¥µàÕ‰¥â·≈–‡«™√–‡∫’¬πÕâ“ßÕ‘ß∑’Ëπ”

¢âÕ¡Ÿ≈¡“· ¥ß

5.5.2 ‡¡◊ËÕ‡≈◊Õ° çPatient Historyé

®–‡ªìπ°“√· ¥ßº≈ª√–«—µ‘°“√√—°…“¢ÕßºŸâªÉ«¬ ‡√’¬ß

≈”¥—∫µ“¡«—π∑’Ë¡“‚√ßæ¬“∫“≈ ®“°«—π∑’Ë≈à“ ÿ¥‰ª

®π∂÷ß«—π∑’Ë§√—Èß·√° ‡¡◊ËÕ‡≈◊Õ°‡¢â“‰ª„π·µà≈–·∂∫ ’®–

· ¥ßª√–«—µ‘°“√√—°…“„π«—ππ—ÈπÊ ·≈–‡¡◊ËÕ‡≈◊Õ°‡¢â“‰ª

„π·µà≈–·∂∫√‘∫∫‘Èπ ®–· ¥ßº≈µ“¡¿“æµàÕ‰ªπ’È

- Àπâ“®Õ°“√ —́°ª√–«—µ‘§—¥°√ÕßºŸâªÉ«¬

·≈–°“√«‘π‘®©—¬ çScreen & Diagnosisé

- Àπâ“®Õº≈°“√µ√«®√—ß ’«‘∑¬“

- Àπâ “®Õº≈°“√µ√«®∑“ßÀâ Õß

ªØ‘∫—µ‘°“√

- Àπâ“®Õª√–«—µ‘°“√øóôπøŸ ¡√√∂¿“æ

·≈–°“¬¿“æ∫”∫—¥

- Àπâ“®Õª√–«—µ‘°“√∑”À—µ∂°“√/

ºà“µ—¥

- Àπâ“®Õª√–«—µ‘°“√ —Ëß„™â¬“

- Àπâ“®Õ°“√π—¥À¡“¬„ÀâºŸâªÉ«¬¡“

µ√«®µ‘¥µ“¡º≈„π§√—Èßπ—ÈπÊ

5.5.3 ‡¡◊ËÕ‡≈◊Õ° çDrug Allergyé ®–

· ¥ßº≈ª√–«—µ‘°“√·æâ¬“¢ÕßºŸâªÉ«¬ ‚¥¬®–· ¥ß√“¬

≈–‡Õ’¬¥¢Õß°“√ª√–‡¡‘π°“√·æâ¬“·≈–Õ“°“√·æâ¬“

5.5.4 ‡¡◊ËÕ‡≈◊Õ° çAppointmenté ®–

· ¥ßº≈ª√–«—µ‘°“√π—¥À¡“¬∑—ÈßÀ¡¥¢ÕßºŸâªÉ«¬ ‚¥¬

®–· ¥ß ∂“π–¥—ßπ’È

- Passed À¡“¬∂÷ß √Õ∫°“√π—¥∑’Ë

ºà“π‰ª·≈â«

- Pending À¡“¬∂÷ß √Õ∫°“√π—¥∑’Ë

¬—ß‰¡à∂÷ß

º≈°“√«‘®—¬√–¬–∑’Ë Õß

„Àâ°≈ÿà¡µ—«Õ¬à“ß 14 §π ∑¥≈Õß„™â‚ª√·°√¡

hEX ‚¥¬‡√‘Ë¡∑¥≈Õß„™â¿“¬À≈—ß®“°°“√®—¥∑”·≈–

∂à“¬‚Õπ¢âÕ¡Ÿ≈®“°√–∫∫ HosXP ·≈– JHCIS ‡¢â“ Ÿà

§≈—ß¢âÕ¡Ÿ≈„À¡à‡ √Á® ‘Èπ ∑—Èßπ’È Õ“®„™â‚ª√·°√¡ hEX

®“°§Õ¡æ‘«‡µÕ√åµ—Èß‚µä– À√◊Õ§Õ¡æ‘«‡µÕ√åæ°æ“ ‚¥¬

≈—°…≥–∑—Ë«‰ª¢Õß°≈ÿà¡µ—«Õ¬à“ß· ¥ßº≈„πµ“√“ß 1

·≈–¡’∑—°…–„π°“√„™â§Õ¡æ‘«‡µÕ√å™π‘¥µ—Èß‚µä– ·≈–

Õÿª°√≥åæ◊Èπ∞“π ‡™àπ ‡¡“ å ·ªÑπæ‘¡æå ‡§√◊ËÕßæ‘¡æå

‚¥¬¡’§à“‡©≈’Ë¬ 3.29 §–·ππ Õ¬Ÿà„π√–¥—∫ “¡“√∂„™â‰¥â

¥’À√◊Õ¡’§«“¡‡¢â“„®‡ªìπÕ¬à“ß¥’ ∑—°…–„π°“√„™â

Õÿª°√≥å§Õ¡æ‘«‡µÕ√å™π‘¥æ°æ“µà“ßÊ ‡™àπ ·∑Á∫‡≈Áµ

™π‘¥µà“ßÊ  ¡“√å∑‚øπµà“ßÊ ‡ªìπµâπ ¡’§à“‡©≈’Ë¬

3.07 §–·ππ Õ¬Ÿà„π√–¥—∫ “¡“√∂„™â‰¥â¥’À√◊Õ¡’§«“¡

‡¢â“„®‡ªìπÕ¬à“ß¥’ ∑—°…–„π°“√„™â‚ª√·°√¡ HosXP
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≈—°…≥–¢âÕ¡Ÿ≈ ®”π«π (14 §π) √âÕ¬≈–

‡æ»
- ™“¬ 3 21.4
- À≠‘ß 11 78.6

Õ“¬ÿ
- 20-30 ªï 8 57.1
- 31-40 ªï 5 35.7
- 41-50 ªï 1 7.1

√–¥—∫°“√»÷°…“
- ª√‘≠≠“µ√’ 10 71.4
- ª√‘≠≠“‚∑ 4 28.6

Õ“™’æ
- ·æ∑¬å 1 7.1
- ‡¿ —™°√ 9 64.3
- æ¬“∫“≈ 2 14.3
- ‡®â“æπ—°ß“π‡¿ —™°√√¡ 1 7.1
- π—°«‘™“°“√ “∏“√≥ ÿ¢ 1 7.1

 ∂“π∑’ËªØ‘∫—µ‘ß“π
- ‚√ßæ¬“∫“≈·¡à Õ¥ 11 78.6
- Àπà«¬∫√‘°“√ª∞¡¿Ÿ¡‘·¡à Õ¥ 3 21.4

√–¬–‡«≈“∑’ËªØ‘∫—µ‘ß“π
- πâÕ¬°«à“ 1 ªï 1 7.1
- 1-5 ªï 6 42.9
- 6-10 ªï 3 21.4
- 11-15 ªï 3 21.4
- ¡“°°«à“ 15 ªï 1 7.1

µ“√“ß 1 ¢âÕ¡Ÿ≈∑—Ë«‰ª¢Õß°≈ÿà¡µ—«Õ¬à“ß∑’Ë‡¢â“√à«¡°“√»÷°…“

´÷Ëß‡ªìπ‚ª√·°√¡∞“π¢âÕ¡Ÿ≈∑’Ë„™â„π‚√ßæ¬“∫“≈·¡à Õ¥

¡’§à“‡©≈’Ë¬ 2.64 §–·ππ Õ¬Ÿà„π√–¥—∫æÕ„™â‰¥âÀ√◊Õ

æÕ‡¢â“„® ∑—°…–„π°“√„™â‚ª√·°√¡ JHCIS ÷́Ëß‡ªìπ

‚ª√·°√¡∞“π¢âÕ¡Ÿ≈∑’Ë „™â„πÀπà«¬∫√‘°“√ª∞¡¿Ÿ¡‘

µà“ßÊ ¡’§à“‡©≈’Ë¬ 1.93 §–·ππ Õ¬Ÿà„π√–¥—∫„™â‰¥â‡æ’¬ß

‡≈Á°πâÕ¬À√◊Õ‡¢â“„®‡æ’¬ß‡≈Á°πâÕ¬ ∑—°…–„π°“√„™âß“π

Õ‘π‡∑Õ√å‡πÁµ ‡™àπ °“√„™âÕ’‡¡≈≈å °“√À“¢âÕ¡Ÿ≈®“°

‡«ª‡∫√“‡´Õ√åµà“ßÊ „πÕ‘π‡∑Õ√å‡πÁµ ¡’§à“‡©≈’Ë¬ 3.57

§–·ππ Õ¬Ÿà„π√–¥—∫ “¡“√∂„™â‰¥â¥’À√◊Õ¡’§«“¡‡¢â“„®

‡ªìπÕ¬à“ß¥’ (µ“√“ß 2)

º≈°“√ Õ∫∂“¡°≈ÿà¡µ—«Õ¬à“ß∂÷ß§«“¡æ÷ßæÕ„®

„π°“√„™âß“π‚ª√·°√¡ hEX ·∫àß‡ªìπ 3 ¥â“π ¥—ßπ’È

1. ¥â“π«‘∏’°“√„™âß“π4,12 §◊Õ §«“¡æ÷ßæÕ„®

‡°’Ë¬«°—∫√Ÿª·∫∫¢Õß‚ª√·°√¡·≈–«‘∏’°“√‡¢â“„™âß“π

‚ª√·°√¡ æ∫«à“§«“¡ßà“¬µàÕ°“√„™âß“π ‰¥â§à“‡©≈’Ë¬

4.00 §–·ππÕ¬Ÿà„π√–¥—∫¡“° °“√ÕÕ°·∫∫Àπâ“®Õ¥Ÿ¥’

‡À¡“– ¡ ‰¥â§à“‡©≈’Ë¬ 3.93 §–·ππÕ¬Ÿà„π√–¥—∫¡“°

‚ª√·°√¡¡’§«“¡‡ ∂’¬√‡¢â“„™âß“π‰¥âµ≈Õ¥ ‰¥â§à“‡©≈’Ë¬

3.86 §–·ππÕ¬Ÿà„π√–¥—∫¡“° ¢âÕ¡Ÿ≈∑’Ë‰¥â¡’§«“¡∂Ÿ°

µâÕß§√∫∂â«π ‰¥â§à“‡©≈’Ë¬ 3.86 §–·ππÕ¬Ÿà„π√–¥—∫

¡“° ¿“…“∑’Ë„™âµ√ß·≈–ßà“¬µàÕ°“√„™âß“π‰¥â§à“‡©≈’Ë¬

4.14 §–·ππÕ¬Ÿà„π√–¥—∫¡“°∑’Ë ÿ¥ ¡’°“√®—¥°“√¢âÕ¡Ÿ≈
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ª√–‡¿∑¢Õß∑—°…–
®”π«π §–·ππ §–·ππ §à“‡©≈’Ë¬±

(§π) µË” ÿ¥  Ÿß ÿ¥  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

1. °“√„™â§Õ¡æ‘«‡µÕ√åµ—Èß‚µä–+Õÿª°√≥åæ◊Èπ∞“πµà“ßÊ 14 2 5 3.29±0.91
2. °“√„™âÕÿª°√≥å§Õ¡æ‘«‡µÕ√åæ°æ“µà“ßÊ 14 2 4 3.07±0.83
3. °“√„™â‚ª√·°√¡ HosXP 14 0 4 2.64±1.01
4. °“√„™â‚ª√·°√¡ JHCIS 14 0 4 1.93±1.49
5. °“√„™âß“πÕ‘π‡∑Õ√å‡πÁµ 14 3 4 3.57±0.51

µ“√“ß 2 §–·ππ∑—°…–„π°“√„™âß“π§Õ¡æ‘«‡µÕ√å‡∫◊ÈÕßµâπ

„Àâ‡ªìπªí®®ÿ∫—πÕ¬Ÿà‡ ¡Õ ‰¥â§à“‡©≈’Ë¬ 4.14 §–·ππ Õ¬Ÿà

„π√–¥—∫¡“°∑’Ë ÿ¥ (µ“√“ß 3)

2. ¥â“π§«“¡ª≈Õ¥¿—¬¢Õß¢âÕ¡Ÿ≈§«“¡≈—∫¢Õß

ºŸâªÉ«¬7-9 §◊Õ §«“¡æ÷ßæÕ„®‡°’Ë¬«°—∫§«“¡ª≈Õ¥¿—¬

¢Õß¢âÕ¡Ÿ≈§«“¡≈—∫¢ÕßºŸâªÉ«¬·≈–√–¥—∫°“√‡¢â“∂÷ß

¢âÕ¡Ÿ≈¢Õß«‘™“™’æµà“ßÊ æ∫«à“¡’°“√°”Àπ¥√À— ºŸâ

„™â·≈–√À— ºà“π ‰¥â§à“‡©≈’Ë¬ 4.36 §–·ππ Õ¬Ÿà„π

√–¥—∫¡“°∑’Ë ÿ¥ ¡’°“√µ√«® Õ∫ ‘∑∏‘°àÕπ°“√„™âß“π

‰¥â§à“‡©≈’Ë¬ 4.29 §–·ππ Õ¬Ÿà„π√–¥—∫¡“°∑’Ë ÿ¥ (µ“√“ß

4)

3. ¥â“πª√– ‘∑∏‘¿“æÀ√◊Õº≈≈—æ∏å12-15 §◊Õ §«“¡

æ÷ßæÕ„®‡°’Ë¬«°—∫ª√– ‘∑∏‘¿“æ°“√∑”ß“π °“√·°â‰¢

ªí≠À“‡√◊ËÕß°“√ àßµàÕ¢âÕ¡Ÿ≈√–À«à“ßºŸâ„Àâ∫√‘°“√∑“ß

°“√·æ∑¬å¿“¬„π CUP ·¡à Õ¥ ¿“¬À≈—ß®“°°“√

∑¥≈Õß„™âß“πæ∫«à“ ‚ª√·°√¡ hEX ∑”„Àâ°“√

∑”ß“π¡’ª√– ‘∑∏‘¿“æ ·≈–≈¥¢—ÈπµÕπ„π°“√ªØ‘∫—µ‘

ß“π ‰¥â§à“‡©≈’Ë¬ 4.43 §–·ππ Õ¬Ÿà„π√–¥—∫¡“°∑’Ë ÿ¥

‚ª√·°√¡ hEX  “¡“√∂™à«¬·°âªí≠À“‡√◊ËÕß°“√ àß

µàÕ¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å¢ÕßºŸâªÉ«¬ ‰¥â§à“‡©≈’Ë¬ 4.36

§–·ππ Õ¬Ÿà„π√–¥—∫¡“°∑’Ë ÿ¥ (µ“√“ß 5)

ª√–‡¿∑§«“¡æ÷ßæÕ„®¥â“π«‘∏’°“√„™âß“π
®”π«π §–·ππ §–·ππ §à“‡©≈’Ë¬±

(§π) µË” ÿ¥  Ÿß ÿ¥  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

1. §«“¡ßà“¬µàÕ°“√„™âß“π‰¡à´—∫´âÕπ 14 3 5 4.00±0.39
2. °“√ÕÕ°·∫∫Àπâ“®Õ¥Ÿ¥’ ‡À¡“– ¡ 14 3 5 3.93±0.47
3. ¡’§«“¡‡ ∂’¬√ ‡¢â“„™âß“π‰¥âµ≈Õ¥ 14 3 4 3.86±0.36
4. ¢âÕ¡Ÿ≈∑’Ë‰¥â¡’§«“¡∂Ÿ°µâÕß §√∫∂â«π 14 3 5 3.86±0.53
5. ¿“…“∑’Ë„™âµ√ß·≈–ßà“¬µàÕ°“√„™âß“π 14 3 5 4.14±0.53
6. ¡’°“√®—¥°“√¢âÕ¡Ÿ≈„Àâ‡ªìπªí®®ÿ∫—πÕ¬Ÿà‡ ¡Õ 14 3 5 4.14±0.53

µ“√“ß 3 §–·ππª√–‡¡‘π§«“¡æ÷ßæÕ„®®“°°“√∑¥≈Õß„™â‚ª√·°√¡ hEX ¥â“π«‘∏’°“√„™âß“π

ª√–‡¿∑§«“¡æ÷ßæÕ„®¥â“π§«“¡ª≈Õ¥¿—¬ ®”π«π §–·ππ §–·ππ §à“‡©≈’Ë¬±

¢Õß¢âÕ¡Ÿ≈§«“¡≈—∫¢ÕßºŸâªÉ«¬ (§π) µË” ÿ¥  Ÿß ÿ¥  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

1. ¡’°“√°”Àπ¥√À— ºŸâ„™â·≈–√À— ºà“π 14 3 5 4.36±0.74
2. ¡’°“√µ√«® Õ∫ ‘∑∏‘°àÕπ°“√„™âß“π 14 3 5 4.29±0.61

µ“√“ß 4 §–·ππª√–‡¡‘π§«“¡æ÷ßæÕ„®®“°°“√∑¥≈Õß„™â‚ª√·°√¡ hEX ¥â“π§«“¡ª≈Õ¥¿—¬¢Õß¢âÕ¡Ÿ≈§«“¡≈—∫

¢ÕßºŸâªÉ«¬

À¡“¬‡Àµÿ ç ‘∑∏‘é À¡“¬∂÷ß  ‘∑∏‘„π√–¥—∫°“√‡¢â“∂÷ß¢âÕ¡Ÿ≈µ“¡∑’ËºŸâ¥Ÿ·≈√–∫∫®—¥≈”¥—∫‰«â
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πÕ°®“°π’È°≈ÿà¡µ—«Õ¬à“ß¬—ß„Àâ¢âÕ‡ πÕ·π–‡æ◊ËÕ

æ—≤π“‚ª√·°√¡ hEX ÷́Ëß·∫àßÕÕ°‡ªìπª√–‡¥Áπµà“ßÊ

¥—ßπ’È

1. √Ÿª·∫∫‚ª√·°√¡ ºŸâ„™â‡ πÕ·π–«à“ ™◊ËÕ

weblink „π°“√‡¢â“„™â‚ª√·°√¡®¥®”¬“° ®÷ßÕ¬“°

„Àâª√—∫‡ªìπ™◊ËÕ∑’Ëßà“¬µàÕ°“√®¥®” ·≈–¡’ªÿÉ¡¬âÕπ°≈—∫

‰ªÀπâ“·√° §«√¡’°“√· ¥ßº≈°“√ scan OPD card

¥â«¬

2. °“√„™â‚ª√·°√¡§âπÀ“ºŸâªÉ«¬ ºŸâ„™â‡ πÕ

·π–„Àâ “¡“√∂æ‘¡æå™◊ËÕ À√◊Õπ“¡ °ÿ≈ æ√âÕ¡∑—Èß¡’°“√

· ¥ßº≈™◊ËÕ-π“¡ °ÿ≈„°≈â‡§’¬ß„Àâ‡≈◊Õ°‰¥â ‡π◊ËÕß®“°

‚ª√·°√¡∑’Ë √â“ß¢÷Èπ¡“®–µâÕß„ à¢âÕ¡Ÿ≈§âπÀ“„Àâ∂Ÿ°µâÕß

‡∑à“π—Èπ®÷ß®– “¡“√∂· ¥ßº≈‰¥â ‡æ√“–„π°“√ªØ‘∫—µ‘

ß“π®√‘ßÕ“®¡’°“√ –°¥™◊ËÕºŸâªÉ«¬º‘¥‰¥â

3. °“√®—¥°“√¢âÕ¡Ÿ≈„π patient history ¡’

°“√·¬°µ“¡‚√§¢ÕßºŸâªÉ«¬∑’Ë¡“µ√«®„π 1 «—π ´÷ËßÕ“®

¡’À≈“¬‚√§ ∑”„Àâ¢âÕ¡Ÿ≈°√–®“¬ °“√§âπÀ“¢âÕ¡Ÿ≈

∑”‰¥â¬“° ®÷ß§«√ª√—∫ª√ÿß„Àâ√«∫¢âÕ¡Ÿ≈‚√§À≈—° ‚√§

√à«¡‡¢â“¥â«¬°—π ·≈–§âπÀ“®“°«—π∑’Ë¡“√—°…“ ‡æ◊ËÕ

§«“¡√«¥‡√Á«„π°“√À“¢âÕ¡Ÿ≈

4. §«“¡§√∫∂â«π¢Õß¢âÕ¡Ÿ≈ ºŸâ„™â‡ πÕ„Àâ¡’

°“√‡æ‘Ë¡ª√–«—µ‘°“√„™â¬“„π¢≥–∑’ËºŸâªÉ«¬πÕπ‚√ß-

æ¬“∫“≈ ·≈–°“√πÕπ‚√ßæ¬“∫“≈‡æ◊ËÕ„Àâ¡’¢âÕ¡Ÿ≈

§√∫∂â«π¬‘Ëß¢÷Èπ ·≈–§«√¡’°“√¥÷ß¢âÕ¡Ÿ≈®“°∞“π¢âÕ¡Ÿ≈

À≈“¬Ê ·Ààß®–∑”„Àâ§≈Õ∫§≈ÿ¡ª√–«—µ‘°“√„™â¬“¢Õß

ºŸâªÉ«¬‰¥â§√∫∂â«π¡“°∑’Ë ÿ¥ ‡™àπ Õ“®®–§√Õ∫§≈ÿ¡∑—Èß

CUP ®—ßÀ«—¥µ“°

Õ¬à“ß‰√°Áµ“¡°≈ÿà¡µ—«Õ¬à“ß à«π„À≠à¡’§«“¡

æ÷ßæÕ„®„π°“√„™âß“π „Àâ§«“¡‡ÀÁπ«à“‡ªìπ‚ª√·°√¡

∑’Ë¥’ ·≈– “¡“√∂π”¡“„™â„π‚√ßæ¬“∫“≈ À√◊ÕÀπà«¬

∫√‘°“√ª∞¡¿Ÿ¡‘ ‡æ◊ËÕ¥Ÿª√–«—µ‘°“√√—°…“ºŸâªÉ«¬‰¥âßà“¬

µàÕ‡π◊ËÕß √«¥‡√Á« ‡ªìπª√–‚¬™πåµàÕ°“√√—°…“ ≈¥°“√

®à“¬¬“ È́”´âÕπ ·≈–‡ πÕ«à“§«√‡º¬·æ√à„Àâ∫ÿ§≈“°√

 ÿ¢¿“æ√Ÿâ®—°·≈–„™âÕ¬à“ß·æ√àÀ≈“¬

«‘®“√≥åº≈

®“°º≈°“√«‘®—¬√–¬–∑’ËÀπ÷Ëß æ∫«à“ ªí≠À“®“°

°“√ àßµàÕ¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬„π·µà≈–æ◊Èπ∑’Ë„π‡§√◊Õ¢à“¬

Àπà«¬∫√‘°“√ª∞¡¿Ÿ¡‘ §≈â“¬§≈÷ß°—π §◊Õ¢âÕ¡Ÿ≈ Ÿ≠À“¬

√–À«à“ß∑“ß¥â«¬‡Àµÿº≈µà“ßÊ ∑”„ÀâºŸâ„Àâ∫√‘°“√‰¡à

∑√“∫ª√–«—µ‘°“√√—°…“¢ÕßºŸâªÉ«¬  àßº≈„Àâ‡°‘¥ªí≠À“

„π°“√„Àâ∫√‘°“√√—°…“ºŸâªÉ«¬‰¡àµàÕ‡π◊ËÕß ·≈–∑”„Àâ‡æ‘Ë¡

§«“¡‡ ’Ë¬ß„π‡√◊ËÕß§«“¡ª≈Õ¥¿—¬„π°“√„Àâ°“√√—°…“

ºŸâªÉ«¬ ´÷Ëß‡®â“Àπâ“∑’Ë “∏“√≥ ÿ¢ à«π„À≠àµâÕß°“√„Àâ

¡’°“√æ—≤π“√–∫∫ àßµàÕ¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å¢Õß

ºŸâªÉ«¬∑’Ë¡’ª√– ‘∑∏‘¿“æ ‡æ◊ËÕ‡æ‘Ë¡»—°¬¿“æ„π°“√

ªØ‘∫—µ‘ß“π„πÀπà«¬ß“π∑’Ë√—∫º‘¥™Õ∫

‡¡◊ËÕ∑”°“√ ”√«®°√–∫«π°“√ªØ‘∫—µ‘ß“π

æ∫«à“ °√–∫«π°“√ªØ‘∫—µ‘ß“π‚¥¬√«¡¢Õßß“π∫√‘°“√

ºŸâªÉ«¬πÕ°¢Õß‚√ßæ¬“∫“≈·¡à Õ¥ ·≈–Àπà«¬∫√‘°“√

ª∞¡¿Ÿ¡‘µà“ßÊ ¡’≈—°…≥–§≈â“¬§≈÷ß°—π ·µ°µà“ß°—π

∑’Ë®”π«π∫ÿ§≈“°√®÷ß∑”„ÀâµâÕß¡’°“√ª√—∫‡ª≈’Ë¬π

°√–∫«π°“√∑”ß“π„Àâ‡À¡“– ¡°—∫∫√‘∫∑¢ÕßÀπà«¬

ªØ‘∫—µ‘ß“ππ—ÈπÊ ·≈–®“°°“√‡¢â“‰ª»÷°…“¢âÕ¡Ÿ≈

ª√–‡¿∑§«“¡æ÷ßæÕ„®¥â“πª√– ‘∑∏‘¿“æ ®”π«π §–·ππ §–·ππ §à“‡©≈’Ë¬±

À√◊Õº≈≈—æ∏å®“°°“√„™âß“π (§π) µË” ÿ¥  Ÿß ÿ¥  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π

1. °“√∑”ß“π¡’ª√– ‘∑∏‘¿“æ ·≈–≈¥¢—ÈπµÕπ„π°“√ªØ‘∫—µ‘ß“π 14 4 5 4.43±0.51
2. ™à«¬·°âªí≠À“‡√◊ËÕß°“√ àßµàÕ¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬ 14 3 5 4.36±0.63

µ“√“ß 5 §–·ππª√–‡¡‘π§«“¡æ÷ßæÕ„®®“°°“√∑¥≈Õß„™â‚ª√·°√¡ hEX ¥â“πª√– ‘∑∏‘¿“æÀ√◊Õº≈≈—æ∏å®“°

°“√„™âß“π√–∫∫



94  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

∑’Ë∑”°“√∫—π∑÷°„π√–∫∫ æ∫«à“ √–∫∫ HosXP ¢Õß

‚√ßæ¬“∫“≈·¡à Õ¥ ¡’≈—°…≥–¢âÕ¡Ÿ≈∑’Ë§àÕπ¢â“ß

≈–‡Õ’¬¥ ·≈–¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈∑’Ë®”‡ªìπ§àÕπ¢â“ß§√∫

∂â«π  à«π„π√–∫∫ JHCIS ¢Õß PCU ·¡à Õ¥ ¡’

≈—°…≥–¢âÕ¡Ÿ≈∑’Ë‰¡à§àÕ¬≈–‡Õ’¬¥ ·µà°Á¡’µ“√“ß¢âÕ¡Ÿ≈

®”‡ªìπ§√∫∂â«π ·µà‡π◊ËÕß®“°ºŸâ∑’ËªØ‘∫—µ‘ß“π‰¡à‰¥â‡ªìπºŸâ

∫—π∑÷°¢âÕ¡Ÿ≈‡Õß Õ’°∑—Èß¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈„π‡Õ° “√

‡ªìπ à«π„À≠à ÷́Ëß∂◊Õ‡ªìπ°√–∫«π°“√∑”ß“π∑’Ë´È” ấÕπ

·≈–‡æ‘Ë¡¿“√–ß“π ∑”„Àâ¢âÕ¡Ÿ≈„π√–∫∫¢“¥À“¬ ‰¡à

§√∫∂â«πÕ¬à“ß∑’Ë§«√®–‡ªìπ ®“°°“√»÷°…“°“√„™â

¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å¥—ß°≈à“«¢â“ßµâπ æ∫«à“¢âÕ¡Ÿ≈∑’Ë

µâÕß„™â §◊Õ ª√–«—µ‘∑—Ë«‰ª¢ÕßºŸâªÉ«¬ ·≈–ª√–«—µ‘°“√

√—°…“¢ÕßºŸâªÉ«¬

ºŸâ«‘®—¬®÷ß‰¥â∑”°“√æ—≤π“‚ª√·°√¡·≈°‡ª≈’Ë¬π

¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å (Health Information Ex-

change: hEX) ¢÷Èπ ‚¥¬„™â¿“…“¡“µ√∞“π “°≈

∑“ß§Õ¡æ‘«‡µÕ√å ”À√—∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈√–À«à“ß

·À≈àß¢âÕ¡Ÿ≈µà“ßÊ ∑’Ë¡’§«“¡·µ°µà“ß°—π ‡æ◊ËÕ·ª≈ß

¿“…“„Àâ∞“π¢âÕ¡Ÿ≈ “¡“√∂Õà“π¢âÕ¡Ÿ≈·≈–‡°Á∫¢âÕ¡Ÿ≈

‡¢â“§≈—ß¢âÕ¡Ÿ≈‰¥â ´÷Ëß¿“…“¡“µ√∞“π¥—ß°≈à“« “¡“√∂

‡™◊ËÕ¡µàÕ‰¥â°—∫‚ª√·°√¡√–∫∫∞“π¢âÕ¡Ÿ≈∑’Ë‚√ßæ¬“∫“≈

µà“ßÊ „™âÕ¬Ÿà ‚¥¬‰¡à®”‡ªìπµâÕß‡ª≈’Ë¬π√–∫∫∞“π

¢âÕ¡Ÿ≈‡¥‘¡¢Õß‚√ßæ¬“∫“≈ ´÷Ëß®–„™â‡™◊ËÕ¡µàÕ√–À«à“ß

‚ª√·°√¡ HosXP ·≈– JHCIS ‚¥¬¢âÕ¡Ÿ≈∑’Ë¡’°“√

·≈°‡ª≈’Ë¬π°—π ‰¥â·°à ¢âÕ¡Ÿ≈ª√–«—µ‘∑—Ë«‰ª ·≈–¢âÕ¡Ÿ≈

ª√–«—µ‘°“√√—°…“∑’Ë ”§—≠¢ÕßºŸâªÉ«¬  à«πºŸâ∑’Ë„™âß“π

‚ª√·°√¡π’È ‰¥â·°à ∫ÿ§≈“°√∑“ß°“√·æ∑¬å “¢“

µà“ßÊ ∑’ËªØ‘∫—µ‘ß“π„π‚√ßæ¬“∫“≈·¡à Õ¥ ·≈– PCU

·¡à Õ¥ ‡™àπ ·æ∑¬å ‡¿ —™°√ æ¬“∫“≈ ‡®â“æπ—°ß“π

‡¿ —™°√√¡ ·≈–π—°«‘™“°“√ “∏“√≥ ÿ¢ ‡ªìπµâπ

‡¡◊ËÕπ”‚ª√·°√¡ hEX ‰ª„Àâ°≈ÿà¡µ—«Õ¬à“ß

´÷Ëßª√–°Õ∫¥â«¬ ·æ∑¬å ‡¿ —™°√ æ¬“∫“≈ ‡®â“æπ—°

ß“π‡¿ —™°√√¡ ·≈–π—°«‘™“°“√ “∏“√≥ ÿ¢ ∑¥≈Õß

„™â´÷Ëß‡ªìπ°“√«‘®—¬√–¬–∑’Ë Õß æ∫«à“ °≈ÿà¡µ—«Õ¬à“ß

 à«π„À≠à‡ªìπ‡æ»À≠‘ß ·≈–¡’∑—°…–„π°“√„™âÕÿª°√≥å

‡∑§‚π‚≈¬’ “√ π‡∑»µà“ßÊ „π√–¥—∫¥’ À√◊Õ¡’§«“¡

‡¢â“„®‡ªìπÕ¬à“ß¥’  à«π∑—°…–„π°“√„™â‚ª√·°√¡

HosXP ·≈– JHCIS ‰¥â‡æ’¬ß√–¥—∫æÕ„™â À√◊Õ„™â‰¥â

‡æ’¬ß‡≈Á°πâÕ¬ ´÷ËßºŸâ«‘®—¬µâÕß°“√‡°Á∫¢âÕ¡Ÿ≈ à«ππ’È

‡π◊ËÕß®“°µâÕß°“√· ¥ß„Àâ‡ÀÁπ«à“ ºŸâ„™â “¡“√∂„™â

‚ª√·°√¡ hEX π’È‰¥â ·¡â«à“®–¡’§«“¡·µ°µà“ß¢Õß

‡æ» À√◊Õ∑—°…–„π°“√„™â‡∑§‚π‚≈¬’ “√ π‡∑»µà“ßÊ

¥—ßπ—Èπ‡¡◊ËÕ„Àâ°≈ÿà¡µ—«Õ¬à“ß∑¥≈Õß„™â‚ª√·°√¡ hEX π’È

·≈â«ª√–‡¡‘π§«“¡æ÷ßæÕ„®„π°“√„™âß“π√–∫∫ æ∫«à“

¥â“π«‘∏’°“√„™âß“π °≈ÿà¡µ—«Õ¬à“ß¡’§«“¡æ÷ßæÕ„®¡“°

∑’Ë ÿ¥ „π‡√◊ËÕß§«“¡ßà“¬„π°“√„™âß“π ‰¡à´—∫´âÕπ ¿“…“

∑’Ë„™âµ√ß·≈–ßà“¬µàÕ°“√„™âß“π ¡’°“√®—¥°“√¢âÕ¡Ÿ≈„Àâ

‡ªìπªí®®ÿ∫—πÕ¬Ÿà‡ ¡Õ ·≈–¡’§«“¡æ÷ßæÕ„®¡“°„π

‡√◊ËÕß °“√ÕÕ°·∫∫Àπâ“®Õ¥Ÿ¥’ ‡À¡“– ¡ ‚ª√·°√¡¡’

§«“¡‡ ∂’¬√ ‡¢â“„™âß“π‰¥âµ≈Õ¥ ·≈–¢âÕ¡Ÿ≈∑’Ë‰¥â¡’

§«“¡∂Ÿ°µâÕß §√∫∂â«π „π¥â“π§«“¡ª≈Õ¥¿—¬ °≈ÿà¡

µ—«Õ¬à“ß¡’§«“¡æ÷ßæÕ„®¡“°∑’Ë ÿ¥„π‡√◊ËÕß ¡’°“√

°”Àπ¥√À— ºŸâ„™â·≈–√À— ºà“π ·≈–¡’°“√µ√«® Õ∫

 ‘∑∏‘°àÕπ°“√„™âß“π  à«π¥â“πª√– ‘∑∏‘¿“æ·≈–

º≈≈—æ∏å °≈ÿà¡µ—«Õ¬à“ß¡’§«“¡æ÷ßæÕ„®¡“°∑’Ë ÿ¥ „π‡√◊ËÕß

‚ª√·°√¡∑”„Àâ°“√∑”ß“π¡’ª√– ‘∑∏‘¿“æ ·≈–≈¥

¢—ÈπµÕπ„π°“√ªØ‘∫—µ‘ß“π‰¥â πÕ°®“°π’È¬—ß™à«¬·°â

ªí≠À“‡√◊ËÕß°“√ àßµàÕ¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬‰¥â °≈ÿà¡µ—«Õ¬à“ß

¡’¢âÕ‡ πÕ·π–‡æ‘Ë¡‡µ‘¡‡æ◊ËÕ°“√æ—≤π“√–∫∫„π‡√◊ËÕß

‡°’Ë¬«°—∫°“√°√Õ°¢âÕ¡Ÿ≈ª√–«—µ‘°“√√—°…“¢ÕßºŸâªÉ«¬

´÷ËßºŸâ«‘®—¬∑”°“√·¬°µ“¡‚√§¢ÕßºŸâªÉ«¬∑’Ë∑”„Àâ¢âÕ¡Ÿ≈

¥Ÿ¬“° ºŸâ«‘®—¬‰¥â«“ß·ºπ®–π”‰ªª√—∫ª√ÿß„Àâ¥Ÿßà“¬¢÷Èπ

‚¥¬·¬°µ“¡«—π∑’ËºŸâªÉ«¬¡“√—∫°“√√—°…“  à«π¢âÕ¡Ÿ≈

°“√πÕπ‚√ßæ¬“∫“≈¢ÕßºŸâªÉ«¬π—Èπ ºŸâ«‘®—¬‡ÀÁπ«à“¬—ß

‰¡à¡’§«“¡®”‡ªìπ„π√–∫∫°“√ àßµàÕºŸâªÉ«¬ ®÷ß„Àâ· ¥ß

‡æ’¬ß¢âÕ¡Ÿ≈ √ÿª·≈–¢âÕ¡Ÿ≈¬“°≈—∫∫â“π¢ÕßºŸâªÉ«¬ ´÷Ëß
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πà“®–‡æ’¬ßæÕµàÕ°“√√—°…“ºŸâªÉ«¬µàÕ‡π◊ËÕß‰¥â Õ’°∑—Èß„π

‡∫◊ÈÕßµâπ¢Õß°“√«‘®—¬π’È ºŸâ«‘®—¬ª√–‡¡‘π«à“‡§√◊ËÕß·¡à¢à“¬

(server) ∑’Ë„™â‡ªìπ§≈—ß¢âÕ¡Ÿ≈π—ÈπÕ“®¡’¢π“¥§«“¡®ÿ

‰¡à‡æ’¬ßæÕÀ“°µâÕß„ à¢âÕ¡Ÿ≈ºŸâªÉ«¬„π∑—ÈßÀ¡¥ ´÷Ëß

À“°∑“ß CUP µâÕß°“√π”√–∫∫‰ª„™â Õ“®µâÕß¡’°“√

«“ß·ºπ√–¬–¬“«‡æ◊ËÕ‡æ‘Ë¡¢π“¥§«“¡®ÿ¢Õß§≈—ß¢âÕ¡Ÿ≈

‡æ◊ËÕ„Àâ‡æ’¬ßæÕ„π°“√®—¥‡°Á∫¢âÕ¡Ÿ≈¢ÕßºŸâªÉ«¬∑—Èß CUP

µàÕ‰ª  à«π∑’ËÕ¬Ÿà„π°“√‡¢â“„™âß“π‡π◊ËÕß®“°‡ªìπ¢âÕ¡Ÿ≈∑’Ë

¥÷ß¡“®“°‡§√◊ËÕß·¡à¢à“¬„π‚√ßæ¬“∫“≈ ∑”„Àâ®”‡ªìπ

µâÕß„™â∑’ËÕ¬Ÿà∑’Ë “¡“√∂‡™◊ËÕ¡µàÕ°—∫‡§√◊ËÕß·¡à¢à“¬‰¥â

‚¥¬µ√ß ‡æ◊ËÕ§«“¡ –¥«°„π°“√∑¥≈Õß„™â

 √ÿªº≈

‚ª√·°√¡√–∫∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√

·æ∑¬å (hEX) ∑’Ëæ—≤π“¢÷Èππ’È „™â¿“…“¡“µ√∞“π

 “°≈∑“ß§Õ¡æ‘«‡µÕ√å  ”À√—∫·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈

√–À«à“ß·À≈àß¢âÕ¡Ÿ≈µà“ßÊ ∑’Ë¡’§«“¡·µ°µà“ß°—π ∑”„Àâ

 “¡“√∂‡™◊ËÕ¡µàÕ‰¥â°—∫‚ª√·°√¡√–∫∫∞“π¢âÕ¡Ÿ≈

∑’Ë‚√ßæ¬“∫“≈„™âÕ¬Ÿà ‚¥¬‰¡à®”‡ªìπµâÕß‡ª≈’Ë¬π√–∫∫

∞“π¢âÕ¡Ÿ≈‡¥‘¡¢Õß‚√ßæ¬“∫“≈ ÷́Ëß®–„™â‡™◊ËÕ¡µàÕ

√–À«à“ß‚ª√·°√¡ HosXP ¢Õß‚√ßæ¬“∫“≈·¡à Õ¥

·≈– JHCIS ¢Õß PCU ·¡à Õ¥ °≈ÿà¡µ—«Õ¬à“ß¡’

§«“¡æ÷ßæÕ„®„π°“√„™â‚ª√·°√¡ hEX ∑’Ëæ—≤π“

¢÷Èππ’È ´÷Ëß –¥«°µàÕ°“√„™âß“π ∑”„Àâ°“√ àßµàÕ¢âÕ¡Ÿ≈

∑“ß°“√·æ∑¬å√–À«à“ß‡§√◊Õ¢à“¬§Ÿà —≠≠“∫√‘°“√√–¥—∫

ª∞¡¿Ÿ¡‘¡’ª√– ‘∑∏‘¿“æ¡“°¬‘Ëß¢÷Èπ ≈¥°“√∑”ß“π È́”

´âÕπ¢Õß‡®â“Àπâ“∑’Ë ∑”„Àâ‰¥â¢âÕ¡Ÿ≈∑’Ë¡’§ÿ≥¿“æ¡“°¢÷Èπ

 “¡“√∂π”¢âÕ¡Ÿ≈∑’Ë‡°Á∫‰¥â¡“«‘‡§√“–Àåº≈°“√ªØ‘∫—µ‘

ß“π·≈–π”‰ª„™âª√–‚¬™πå„π°“√ àß√“¬ß“π‡¢â“ Ÿà à«π

°≈“ß‰¥â

ºŸâ«‘®—¬§“¥À«—ß«à“À“°π”‚ª√·°√¡ hEX ∑’Ë

æ—≤π“¢÷Èππ’È¡“‡ªìπµâπ·∫∫„π°“√æ—≤π“„Àâ‡ªìπ√–∫∫

°“√·≈°‡ª≈’Ë¬π¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å„π√–¥—∫∑’Ë„À≠à

¢÷Èπ®–∑”„ÀâºŸâ°”Àπ¥π‚¬∫“¬√–¥—∫µà“ßÊ  “¡“√∂π”

¢âÕ¡Ÿ≈∑’Ë‰¥â‰ª«‘‡§√“–Àå·≈–ª√–¬ÿ°µå„™â„π°“√ √â“ß

π‚¬∫“¬∑’ËµÕ∫ πÕßµàÕ§«“¡µâÕß°“√∑’Ë·∑â®√‘ß¢Õß

ª√–™“™πµàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥ §ÿ≥ªî¬≥—∞ ∏π– ¡∫—µ‘

∑’Ë°√ÿ≥“„Àâ§«“¡√Ÿâ·≈–§”·π–π”µà“ßÊ ‡°’Ë¬«°—∫√–∫∫

ªØ‘∫—µ‘°“√µà“ßÊ „π§Õ¡æ‘«‡µÕ√å ·≈–°“√«‘‡§√“–Àå

¢âÕ¡Ÿ≈„π√–∫∫ “√ π‡∑»∑“ß°“√·æ∑¬å √«¡∑—Èß°√ÿ≥“

 ≈–‡«≈“¡“™à«¬‡¢’¬π‚ª√·°√¡√–∫∫°“√·≈°‡ª≈’Ë¬π

¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å ®π ”‡√Á®≈ÿ≈à«ß‰ª‰¥â¥â«¬¥’ ·≈–

¢Õ¢Õ∫æ√–§ÿ≥ §≥–·æ∑¬å ‡¿ —™°√ æ¬“∫“≈ ·≈–

‡®â“Àπâ“∑’Ë¢Õß‚√ßæ¬“∫“≈·¡à Õ¥·≈–Àπà«¬∫√‘°“√

ª∞¡¿Ÿ¡‘·¡à Õ¥ ∑’Ë°√ÿ≥“‡ ’¬ ≈–‡«≈“„π°“√„Àâ¢âÕ¡Ÿ≈

ª√–°Õ∫°“√«‘®—¬ √«¡∑—Èß°√ÿ≥“„Àâ§«“¡√à«¡¡◊Õ‡¢â“

√à«¡ªØ‘∫—µ‘°“√„π°“√«‘®—¬π’È
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Medication Safety

§Õ≈—¡πåπ’Èπ”‡ πÕ∫∑§«“¡®“°ª√– ∫°“√≥å·≈–§«“¡√Ÿâ∑’ËΩÉ“¬‡¿ —™°√√¡ ‚√ßæ¬“∫“≈»‘√‘√“™ π”¡“

·∫àßªíπ·°à‡¿ —™°√‚√ßæ¬“∫“≈·≈–∫ÿ§≈“°√∑’Ë π„® ‡æ◊ËÕ„Àâ‡°‘¥°“√¢¬“¬§«“¡√Ÿâ¥â“πµà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß

°—∫†Medication Safety ·≈–¬‘π¥’‡ªî¥√—∫∫∑§«“¡®“°‡¿ —™°√‚√ßæ¬“∫“≈Õ◊ËπÊ ∑’Ë π„® àß‡¢â“√à«¡

·∫àßªíπ¥â«¬††‚¥¬¡ÿàßÀ«—ß∑’Ë®– àß‡ √‘¡„Àâ‡¿ —™°√¡’∫∑∫“∑„π°“√∑”„Àâ‡°‘¥§«“¡ª≈Õ¥¿—¬®“°°“√„™â¬“‰¥â

°«â“ß¢«“ß¬‘Ëß¢÷Èπ

∫∑π”

Asparaginase (ASNase) ‡ªìπ¬“µâ“π¡–‡√Áß

∑’Ë„™â„π°“√√—°…“¡–‡√Áß‡¡Á¥‡≈◊Õ¥¢“«∑—Èß„π√–¬–™—°π”

„Àâ‚√§ ß∫ (induction of remission) ´÷Ëß‡ªìπ°“√„Àâ

¬“‡§¡’∫”∫—¥Õ¬à“ß‡µÁ¡∑’Ë  ‡æ◊ËÕ∑”≈“¬‡´≈≈å¡–‡√Áß„Àâ¡“°

∑’Ë ÿ¥„π‡«≈“Õ—π√«¥‡√Á«∑’Ë ÿ¥ ‡æ◊ËÕ„Àâ‰¢°√–¥Ÿ° “¡“√∂

°≈—∫¡“ √â“ß‡´≈≈å‡¡Á¥‡≈◊Õ¥ª°µ‘‰¥â‡À¡◊Õπ‡¥‘¡ ·≈–

√–¬–√—°…“‡¢â¡¢âπ (intensification or consolidation

therapy) ∑’Ë‡ªìπ°“√„Àâ¬“‡§¡’∫”∫—¥Õ¬à“ß‡¢â¡¢âπ

À≈—ß®“°°“√„Àâ¬“‡§¡’∫”∫—¥„π√–¬–·√°√à«¡°—∫°“√„Àâ

¬“‡§¡’∫”∫—¥™π‘¥Õ◊ËπÊ ‡æ◊ËÕ¶à“‡´≈≈å¡–‡√Áßµ—«ÕàÕπ∑’Ë¬—ß

‡À≈◊ÕÕ¬Ÿà·≈–ªÑÕß°—π°“√‡æ‘Ë¡®”π«π¢Õß‡´≈≈å¡–‡√Áß

‡¡Á¥‡≈◊Õ¥¢“«∑’Ë¥◊ÈÕµàÕ¬“‡§¡’∫”∫—¥ ¡’°“√»÷°…“æ∫«à“

°“√„™â¬“ ASNase ‡ªìπ¬“‡¥’Ë¬«„π°“√√—°…“ “¡“√∂

∑”„Àâ‚√§ ß∫ (remission rate) ‰¥â√âÕ¬≈– 40-

60 ·≈–‡æ‘Ë¡™à«ß√–¬–‡«≈“∑’Ë‚√§ ß∫ (duration of

remission) ‰¥â1,2,3

¬“ ASNase ÕÕ°ƒ∑∏‘Ï‚¥¬°“√ ≈“¬°√¥

Õ–¡‘‚π·Õ æ“√“®’π (asparagine, ASN) „Àâ‡ªìπ

°√¥·Õ æ“µ‘° (aspartic acid) ·≈–·Õ¡‚¡‡π’¬ ‡´≈≈å

¡–‡√Áß·≈–‡´≈≈å‰¢°√–¥Ÿ°´÷Ëßª°µ‘ √â“ß ASN „π

ª√‘¡“≥πâÕ¬¡“° ‡¡◊ËÕ ASN ∂Ÿ° ≈“¬·≈–‰¡à “¡“√∂

 √â“ß∑¥·∑π‰¥â∑—π ®÷ß‰¡à “¡“√∂ √â“ß‚ª√µ’π‰¥â ¡’º≈

¬—∫¬—Èß°“√ √â“ß RNA ·≈– DNA  àßº≈„Àâ‡´≈≈å

¡–‡√Áßµ“¬À√◊ÕÀ¬ÿ¥°“√‡®√‘≠‡µ‘∫‚µ4

º≈‘µ¿—≥±å¬“ ASNase ∑’Ë¡’®”Àπà“¬„πªí®®ÿ∫—π

¡’ 3 ·∫∫ §◊Õ native Escherichia coliaspara-

ginase (L-ASNase), pegaspargase ·≈– Erwinia

asparaginase ‚¥¬¡’§à“§√÷Ëß™’«‘µ¢Õß¬“ ¢π“¥·≈–

§«“¡∂’Ë„π°“√„Àâ¬“∑’Ë·µ°µà“ß°—π5,6 ¥—ß· ¥ß„πµ“√“ß 1

Õÿ∫—µ‘°“√≥å„π°“√‡°‘¥°“√·æâ¬“  ASNase ∑—Èß 3 ·∫∫

æ∫«à“ L-ASNase ·≈– pegaspargase ¡’Õÿ∫—µ‘°“√≥å

„°≈â‡§’¬ß°—π  à«π Erwinia asparaginase ¡’Õÿ∫—µ‘-

°“√≥å°“√·æâπâÕ¬°«à“ ‡π◊ËÕß®“°¡’°“√»÷°…“ π—∫ πÿπ

«à“√Ÿª·∫∫¬“∑’Ë‰¥â®“°·∫§∑’‡√’¬™π‘¥ E. Coli °√–µÿâπ

hypersensitivity reaction (HSRs) ¡“°°«à“6

°√≥’»÷°…“ : Õ“°“√‰¡àæ÷ßª√– ß§åÕ¬à“ß√ÿπ·√ß®“° L-asparaginase

L-asparaginase Induced Anaphylaxis: Case Report

°¡≈«√√≥ æ—¥»√’‡√◊Õß, ¿.∫.*



98  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

Õ“°“√‰¡àæ÷ßª√– ß§å¢Õß ASNase ¡’∑—Èß∑’Ë‡°‘¥

ºà“π√–∫∫¿Ÿ¡‘§ÿâ¡°—π·≈–‰¡àºà“π√–∫∫¿Ÿ¡‘§ÿâ¡°—π ¥—ß

· ¥ß„πµ“√“ß 2 Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë‰¡àºà“π√–∫∫

¿Ÿ¡‘§ÿâ¡°—πÀ√◊Õº≈¢â“ß‡§’¬ß®“°¬“π—Èπ ‰¥â·°à Õ“°“√

ª«¥∫«¡∫√‘‡«≥∑’Ë©’¥ ª«¥∑âÕß ∑âÕß‡ ’¬ ™“ª≈“¬π‘È«¡◊Õ

·π«∑“ß„π°“√®—¥°“√ §◊Õ √—°…“µ“¡Õ“°“√·≈–

 “¡“√∂„Àâ¬“µàÕ‰¥â®π§√∫ ‰¡à®”‡ªìπµâÕßÀ¬ÿ¥¬“  à«π

Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë∑”„Àâ‰¡à “¡“√∂„™â¬“µàÕ‰¥â §◊Õ

°“√‡°‘¥¿“«–¿Ÿ¡‘§ÿâ¡°—π‰«‡°‘π HSRs ‡π◊ËÕß®“°Õ“°“√

®–√ÿπ·√ß·≈–∑”„ÀâºŸâªÉ«¬¡’Õ—πµ√“¬∂÷ß·°à™’«‘µ‰¥â

°“√‡°‘¥ HSRs ®“°¬“ ASNase æ∫Õÿ∫—µ‘-

°“√≥å Ÿß∂÷ß√âÕ¬≈– 25 - 357 ‚¥¬¡’°≈‰°°“√·æâºà“π

B cell °√–µÿâπ·Õπµ‘∫Õ¥’™π‘¥ IgG ‡ªìπÀ≈—° ·µà

∫“ß°“√»÷°…“æ∫«à“°√–µÿâπ·Õπµ‘∫Õ¥’™π‘¥ IgE ·≈–

µ“√“ß 1 ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õßº≈‘µ¿—≥±å¬“ asparaginase (ASNase) ∑’Ë¡’®”Àπà“¬

a „πª√–‡∑»‰∑¬¡’™◊ËÕ°“√§â“ §◊Õ Leunase
b ‰¡à¡’„πª√–‡∑»‰∑¬
c Õπÿ¡—µ‘‚¥¬Õß§å°“√Õ“À“√·≈–¬“·Ààßª√–‡∑» À√—∞Õ‡¡√‘°“
ALL = acute lymphoblastic leukemia; IU = international unit; m2 = square meter

™◊ËÕ “¡—≠ L-Asparaginase (native Pegaspargase (Pegylated Asparaginase
Escherichia coliasparaginase) Escherichia coliasparaginase) Erwinia chrysanthemi

™◊ËÕ°“√§â“ Elspara Oncasparb Erwinazeb

 à«πª√–°Õ∫ ª√–°Õ∫¥â«¬‡Õπ‰´¡å L-ASNase ª√–°Õ∫¥â«¬ L-ASNase ∑’Ë®—∫°—∫ ª√–°Õ∫¥â«¬‡Õπ‰´¡å L-ASNase
monomethoxypolyethylene
glycol ¥â«¬æ—π∏–‚§«“‡≈πµå

™π‘¥¢Õß Escherichia coli Escherichia coli Erwinia chrysanthemi
·∫§∑’‡√’¬ (E. coli) (formerly Erwinia carotovora)
∑’Ëº≈‘µ

§à“§√÷Ëß™’«‘µ 1.28±0.35 5.73±3.24 0.65±0.13
(«—π±§à“

‡∫’Ë¬ß‡∫π

¡“µ√∞“π)

√Ÿª·∫∫¬“ ºß¬“√–‡À‘¥·Àâß  “√≈–≈“¬ ºß¬“√–‡À‘¥·Àâß

¢âÕ∫àß„™â c ‡ªìπ à«πÀπ÷Ëß¢Õß°“√„Àâ‡§¡’∫”∫—¥ ‡ªìπ à«πÀπ÷Ëß¢Õß°“√„Àâ‡§¡’∫”∫—¥ ‡ªìπ à«πÀπ÷Ëß¢Õß°“√„Àâ‡§¡’∫”∫—¥
„π°“√√—°…“ºŸâªÉ«¬ ALL „π°“√√—°…“ºŸâªÉ«¬ ALL ‚¥¬Õ“® „π°“√√—°…“ºŸâªÉ«¬ ALL ∑’Ë·æâ

„™â‡ªìπ∑“ß‡≈◊Õ°·√°„π°“√√—°…“ L-ASNase ∑’Ë∑”®“° E. coli
·≈–„™â„πºŸâªÉ«¬∑’Ë·æâ L-ASNase

¢π“¥¬“
 c ©’¥‡¢â“°≈â“¡‡π◊ÈÕÀ√◊Õ©’¥‡¢â“À≈Õ¥ ©’¥‡¢â“°≈â“¡‡π◊ÈÕÀ√◊Õ©’¥‡¢â“À≈Õ¥ - „™â·∑π L-ASNase:

‡≈◊Õ¥¥” 6,000 IU/m2 3 §√—Èß/ ‡≈◊Õ¥¥” 2,500 IU/m2 3 §√—Èß ©’¥‡¢â“°≈â“¡‡π◊ÈÕ 25,000 IU/m2

 —ª¥“Àå ∑ÿ° 2  —ª¥“Àå ‚¥¬„Àâ·∑π L-ASNase ∑’Ë
«“ß·ºπ„π°“√√—°…“

- „™â·∑π pegaspargase:
©’¥‡¢â“°≈â“¡‡π◊ÈÕ 25,000 IU/m2

3 §√—Èß/ —ª¥“Àå·≈–„Àâ 6 §√—Èß
·∑π°“√„Àâ pegaspargase
∑’Ë«“ß·ºπ„π·µà≈–§√—Èß
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Õ¬à“ß√ÿπ·√ß®“° L-asparaginase

                                        Grade (√–¥—∫§«“¡√ÿπ·√ß)

         1          2              3       4     5

Õ“°“√·æâ -†Àπâ“·¥ß - º◊Ëπ -†À≈Õ¥≈¡À¥ Õ“®¡’/ anaphylaxis ‡ ’¬™’«‘µ
(allergic reaction or -†º◊Ëπ -†Àπâ“·¥ß    ‰¡à¡’º◊Ëπ≈¡æ‘…√à«¡¥â«¬
hypersensitivity) -†‰¢â < 38 Ì´ -†º◊Ëπ≈¡æ‘… -†∫«¡

-†À“¬„®≈”∫“° -†§«“¡¥—πµË”
-†‰¢â ≥ 38 Ì´

µ“√“ß 3 Õ“°“√· ¥ß·∫àß§«“¡√ÿπ·√ßµ“¡ NCI Common Terminology Criteria for Adverse Events v3.0

NCI = National Cancer Institute

µ“√“ß 2 Õ“°“√‰¡àæ÷ßª√– ß§å®“°°“√„Àâ¬“ L-ASNase (¢âÕ¡Ÿ≈‰¥â®“°√“¬ß“π°“√»÷°…“∑’Ë∑”„πºŸâªÉ«¬‡¥Á°‰∑¬

®”π«π 33 √“¬)4

Õ“°“√‰¡àæ÷ßª√– ß§å
                ºŸâªÉ«¬          

°“√¥”‡π‘π°“√·°â‰¢·≈–ªÑÕß°—π
®”π«π (√“¬) √âÕ¬≈–

º◊Ëπ≈¡æ‘… 6 18.19 À¬ÿ¥°“√„Àâ¬“ 3 √“¬·≈–ÕÕ°∫—µ√·æâ¬“
„Àâ¬“µàÕ®π§√∫ 3 √“¬ („Àâ premedication 1 √“¬)

∑âÕß‡ ’¬ 5 15.16 √—°…“µ“¡Õ“°“√·≈–„Àâ¬“µàÕ®π§√∫
ª«¥∫«¡·¥ß∫√‘‡«≥∑’Ë©’¥ 5 15.16 √—°…“µ“¡Õ“°“√·≈–„Àâ¬“µàÕ®π§√∫
ª«¥∑âÕß 5 15.16 √—°…“µ“¡Õ“°“√·≈–„Àâ¬“µàÕ®π§√∫
anaphylaxis 3 9.09 À¬ÿ¥°“√„Àâ¬“·≈–ÕÕ°∫—µ√·æâ¬“
µ—∫ÕàÕπÕ—° ∫ 3 9.09 À¬ÿ¥°“√„Àâ¬“·≈–ÕÕ°∫—µ√·æâ¬“
º◊ËπÀ“¬‡Õß„π 15 π“∑’ 2 6.06 √—°…“µ“¡Õ“°“√·≈–„Àâ¬“µàÕ®π§√∫
™“ª≈“¬π‘È«¡◊Õ 1 3.03 √—°…“µ“¡Õ“°“√·≈–„Àâ¬“µàÕ®π§√∫
left hemipariasis 1 3.03 √—°…“µ“¡Õ“°“√·≈–À¬ÿ¥°“√„Àâ¬“
º◊Ëπ·≈– neutropenia 1 3.03 √—°…“µ“¡Õ“°“√·≈–À¬ÿ¥°“√„Àâ¬“
Àπâ“ µ“ ª“°∫«¡ 1 3.03 À¬ÿ¥°“√„Àâ¬“·≈–ÕÕ°∫—µ√·æâ¬“
√«¡ 33 100

IgM ¥â«¬ ‚¥¬Õ“°“√· ¥ß¢Õß°“√·æâ ‰¥â·°à º◊Ëπ

≈¡æ‘… Àπâ“ µ“ ª“°∫«¡ ·πàπÀπâ“Õ° À“¬„®≈”∫“°

§«“¡¥—π‡≈◊Õ¥µ° ·≈–Õ“®√ÿπ·√ß∂÷ß anaphylaxis

·≈–¡—°æ∫«à“ anaphylaxis  —¡æ—π∏å°—∫°“√°√–µÿâπ

·Õπµ‘∫Õ¥’™π‘¥ IgE5 ®“°π—Èπ‡¡◊ËÕ‡Àπ’Ë¬«π”„Àâ‡°‘¥

IgE-mediated ®–°√–µÿâπ mast cell „Àâ¡’°“√À≈—Ëß

histamine ·≈–· ¥ßÕ“°“√·æâ  Õ¥§≈âÕß°—∫º≈°“√

»÷°…“¢Õß°≈ÿà¡ß“π‡¿ —™°√√¡  ∂“∫—π ÿ¢¿“æ‡¥Á°

·Ààß™“µ‘¡À“√“™‘π’ ∑’Ëæ∫«à“ºŸâªÉ«¬‡¥Á°‰∑¬®”π«π 33

√“¬∑’Ë‰¥â√—∫ L-ASNase ‚¥¬°“√©’¥‡¢â“°≈â“¡‡π◊ÈÕ ‡°‘¥

HSRs √«¡ 10 √“¬ (√âÕ¬≈– 30.31) ‚¥¬¡’º◊Ëπ≈¡æ‘…

6 √“¬, anaphylaxis 3 √“¬ ·≈– Àπâ“ µ“ ª“°∫«¡ 1

√“¬8 ‚¥¬§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥°“√·æâµ“¡°“√»÷°…“

¢Õß Woo ·≈–§≥– æ∫«à“¡—°Õ¬Ÿà„π√–¬–√—°…“‡æ◊ËÕ

§«∫§ÿ¡„Àâ‚√§ ß∫µ≈Õ¥‰ª (maintenance therapy)

·≈–√–¬–°“√™—°π”„Àâ‚√§ ß∫Õ’°§√—Èß (reinduction of

remission) ‚¥¬®–·æâ‡æ‘Ë¡¢÷ÈπÀ≈—ßÀ¬ÿ¥„Àâ¬“Õ¬à“ßπâÕ¬

1 ‡¥◊Õπ ·≈â«°≈—∫¡“„Àâ´È”Õ’°„πºŸâªÉ«¬ relapse ALL

·≈–„π°“√»÷°…“æ∫«à“¡—°‡°‘¥À≈—ß°“√„Àâ¬“§√—Èß∑’Ë 12

‡ªìπµâπ‰ª9  ”À√—∫Õ“°“√· ¥ßÕ“®·∫àß§«“¡√ÿπ·√ß

µ“¡ NCI Common Terminology Criteria for

Adverse Events v3.0 ¥—ß√“¬≈–‡Õ’¬¥„πµ“√“ß 3



100  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

·π«∑“ß°“√®—¥°“√‡¡◊ËÕ‡°‘¥ HSRs §◊Õ À¬ÿ¥

°“√„Àâ¬“·≈–„Àâ¬“√—°…“µ“¡Õ“°“√¢ÕßºŸâªÉ«¬ ¡’

¢âÕ¡Ÿ≈°“√„Àâ antihistamine À√◊Õ steroid ‡ªìπ

premedication  ”À√—∫°“√„Àâ¬“§√—Èß∂—¥‰ª„πºŸâªÉ«¬

∑’Ë‡°‘¥ HSRs ∑’Ë¡’√–¥—∫Õ“°“√√ÿπ·√ßπâÕ¬ æ∫«à“

 “¡“√∂„Àâ¬“‰¥â‚¥¬‰¡à‡°‘¥ HSRs ·µà¡’∫“ß°“√

»÷°…“‰¡à·π–π”„Àâ antihistamine À√◊Õ steroid ‡ªìπ

premedication ‡π◊ËÕß®“°¬“‡À≈à“π’È®–‰ª∫¥∫—ß°“√

∑”ß“π¢Õß antibodies ´÷Ëß≈¥ª√– ‘∑∏‘¿“æ¢Õß¬“

·µà„πºŸâªÉ«¬∑’Ë¡’Õ“°“√√ÿπ·√ß°“√„Àâ premedication

°ÁÕ“®¬—ß‡°‘¥ HSRs ¥—ßπ—Èπ °“√∑” desensitization

À√◊Õ°“√„Àâ pegaspargase ·≈– Erwinia asparagi-

nase ‡ªìπ∑“ß‡≈◊Õ°„π°√≥’∑’ËºŸâªÉ«¬·æâ L-ASNase

®÷ßÕ“®ª≈Õ¥¿—¬ ”À√—∫ºŸâªÉ«¬¡“°°«à“5,6

°√≥’»÷°…“µàÕ‰ªπ’È®–°≈à“«∂÷ßÕ“°“√‰¡àæ÷ß

ª√– ß§å∑’Ë‡°‘¥ºà“π√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß¬“ L-ASNase

·≈–·π«∑“ß„π°“√®—¥°“√ºŸâªÉ«¬‡æ◊ËÕ‡ªìπ·π«ªØ‘∫—µ‘

µàÕ‰ª

√“¬ß“πºŸâªÉ«¬

ºŸâªÉ«¬À≠‘ß‰∑¬‚ ¥ Õ“¬ÿ 22 ªï √Ÿâ ÷°µ—«¥’

Õ“°“√ ”§—≠: ºŸâªÉ«¬¡’ urticarial rash ∑’ËΩÉ“¡◊Õ

ª“° „∫ÀŸ µâπ§Õ ·≈–¢“ ¡’µ“∫«¡ ¡’·πàπ§Õ ®ÿ°·πàπ

Àπâ“Õ° À“¬„®‰¡àÕÕ°

ª√–«—µ‘°“√‡®Á∫ªÉ«¬·≈–°“√„™â¬“„πÕ¥’µ: 5 ªï

°àÕπ ºŸâªÉ«¬¡’‰¢â Ÿß ÕàÕπ‡æ≈’¬ ‡Àπ◊ËÕ¬ßà“¬‡«≈“ÕÕ°

·√ß ’́¥ µ√«®æ∫ pancytopenia, ‰¥â√—∫°“√∑”

bone marrow biopsy æ∫ extensively involved

by acute leukemia ·≈–‰¥â√—∫°“√√—°…“‡√‘Ë¡¥â«¬

ALL protocol induction phase (doxorubicin,

vincristine, L-ASNase, prednisolone) µ“¡¥â«¬

consolidation phase 2 ‡ªìπ‡«≈“ 1 ªï À≈—ß®“°π—Èπ

‰¥â∑” allogenic stem cell transplantation ·≈â«

Õ“°“√¥’¢÷Èπ ®“°π—ÈπÕ’° 3 ªï ¡“µ√«®æ∫ relapse

acute leukemia ®÷ßπ—¥¡“√—∫¬“‡§¡’∫”∫—¥µàÕ ‚¥¬„Àâ

 Ÿµ√ Hyper-CVAD ®π§√∫ ·µà¬—ßæ∫ relapse

acute leukemia Õ’° ®÷ß„Àâ Ÿµ√ FLAG-IDA ·µà

º≈°“√√—°…“‰¡àµÕ∫ πÕßµàÕ Ÿµ√¬“‡§¡’∫”∫—¥∑’Ë„Àâ

®÷ß‡ª≈’Ë¬π¡“„Àâ cyclophosphamide, vincristine,

L-ASNase, dexamethasone º≈°“√„Àâ¬“„π cycle

∑’Ë 1 ‰¡àæ∫Õ“°“√¢â“ß‡§’¬ß„¥Ê

ª√–«—µ‘°“√‡®Á∫ªÉ«¬·≈–°“√√—°…“„πªí®®ÿ∫—π: ºŸâªÉ«¬

¡’ relapse ALL ¡“√—∫¬“‡§¡’∫”∫—¥µ“¡·æ∑¬åπ—¥

„Àâ‡ªìπ palliative chemotherapy §√—Èßπ’ÈºŸâªÉ«¬¡“

√—∫¬“ cycle ∑’Ë 2 ¬“∑’Ë‰¥â√—∫ §◊Õ cyclophospha-

mide, vincristine ·≈– L-ASNase ‚¥¬„Àâ dexa-

methasone ‡ªìπ premedication

ª√–«—µ‘§√Õ∫§√—«: ªØ‘‡ ∏ª√–«—µ‘°“√‡®Á∫ªÉ«¬¢Õß

§π„π§√Õ∫§√—«

ª√–«—µ‘∑“ß —ß§¡: ªØ‘‡ ∏ª√–«—µ‘°“√¥◊Ë¡ ÿ√“·≈– Ÿ∫

∫ÿÀ√’Ë

ª√–«—µ‘°“√·æâ: ªØ‘‡ ∏°“√·æâÕ“À“√·≈–ª√–«—µ‘

¿Ÿ¡‘·æâÕ◊ËπÊ ·µà¡’ª√–«—µ‘·æâ¬“ vancomycin ¡’Õ“°“√

maculopapular rash

º≈°“√µ√«®√à“ß°“¬

Vital sign: BP 128/70 mmHg, P 100/

min, O
2
 sat 100%

GA: Good consciousness, dyspnea

Respiratory system: Clear both lung

Skin: Urticarial rash around mouth

Hospital course

¢≥–‰¥â L-ASNase 20 ¬Ÿπ‘µ/¡‘≈≈‘≈‘µ√ ‡«≈“

„π°“√„Àâ¬“ 6 ™—Ë«‚¡ß À≈—ß„Àâ¬“‰¥â 45 π“∑’ æ∫«à“

ºŸâªÉ«¬¡’º◊Ëπ≈¡æ‘…∑’ËΩÉ“¡◊Õ ª“° „∫ÀŸ µâπ§Õ ·≈–¢“

¡’µ“∫«¡ ¡’·πàπ§Õ ®ÿ°·πàπÀπâ“Õ° À“¬„®‰¡àÕÕ°

·æ∑¬å„Àâ chlorpheniramine 10 ¡‘≈≈‘°√—¡æ√âÕ¡°—∫

À¬ÿ¥°“√„Àâ¬“ L-ASNase ®“°π—Èπ 1 ™—Ë«‚¡ß º◊Ëπ¬ÿ∫

≈ß Õ“°“√‚¥¬√«¡¥’¢÷Èπ
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Õ¬à“ß√ÿπ·√ß®“° L-asparaginase

µ“√“ß 4 º≈°“√ª√–‡¡‘π§«“¡πà“®–‡ªìπ¢Õß°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å°—∫¬“ L-ASNase ‚¥¬„™â Naranjoûs

algorithm ∑’Ë¥”‡π‘π°“√‚¥¬‡¿ —™°√

√–¥—∫§–·ππ >9 = „™à·πàπÕπ, 5-8 = πà“®–„™à,1-4= Õ“®®–„™à, 0 = πà“ ß —¬

§”∂“¡ „™à ‰¡à„™à ‰¡à∑√“∫ L-ASNase

1. ‡§¬¡’ √ÿªÀ√◊Õ√“¬ß“π°“√‡°‘¥ªØ‘°‘√‘¬“π’È°—∫¬“™π‘¥π’È¡“·≈â«À√◊Õ‰¡à +1 0 0 +1
2. Õ“°“√‰¡àæ÷ßª√– ß§åπ’È‡°‘¥¢÷Èπ¿“¬À≈—ß®“°°“√‰¥â√—∫¬“∑’Ë ß —¬«à“‡ªìπ +2 -1 0 +2

 “‡ÀµÿÀ√◊Õ‰¡à
3. Õ“°“√‰¡àæ÷ßª√– ß§å¥’¢÷Èπ‡¡◊ËÕÀ¬ÿ¥¬“∑’Ë ß —¬À√◊Õ‡¡◊ËÕ„Àâ¬“µâ“π∑’Ë®”‡æ“–‡®“–®ß +1 0 0 +1
4. Õ“°“√‰¡àæ÷ßª√– ß§å‡°‘¥¢÷ÈπÕ’°‡¡◊ËÕ„Àâ¬“∑’Ë ß —¬‡¢â“‰ª„À¡àÀ√◊Õ‰¡à +2 -1 0 +2
5. ªØ‘°‘√‘¬“∑’Ë‡°‘¥¢÷Èπ “¡“√∂‡°‘¥®“° “‡ÀµÿÕ◊ËππÕ°‡Àπ◊Õ®“°¬“∑’Ë ß —¬ -1 +2 0 +2
6. ªØ‘°‘√‘¬“¥—ß°≈à“«‡°‘¥¢÷Èπ‰¥âÕ’°‡¡◊ËÕ„Àâ¬“À≈Õ° -1 +1 0 0
7.  “¡“√∂µ√«®«—¥√–¥—∫¬“„π‡≈◊Õ¥À√◊Õ¢Õß‡À≈«Õ◊Ëπ‰¥â§«“¡‡¢â¡¢âπ¢Õß¬“„π√–¥—∫ +1 0 0 0

∑’Ë‡ªìπæ‘…
8. ªØ‘°‘√‘¬“√ÿπ·√ß¢÷Èπ‡¡◊ËÕ‡æ‘Ë¡¢π“¥¬“À√◊Õ≈¥≈ß‡¡◊ËÕ≈¥¢π“¥¢Õß¬“ +1 0 0 0
9. ºŸâªÉ«¬‡§¬¡’ªØ‘°‘√‘¬“∑’Ë‡À¡◊ÕπÀ√◊Õ§≈â“¬§≈÷ß°—ππ’È¡“°àÕπ‡¡◊ËÕ‰¥â√—∫¬“π’È„π§√—Èß°àÕπ +1 0 0 0

10. Õ“°“√Õ—π‰¡àæ÷ßª√– ß§å‰¥â√—∫°“√¬◊π¬—π‚¥¬À≈—°∞“π∑’Ë‡ªìπ√Ÿª∏√√¡ +1 0 0 +1
(objective evidence) À√◊Õ‰¡à
√«¡§–·ππ 9

2 ™—Ë«‚¡ßµàÕ¡“ ·æ∑¬åæ‘®“√≥“„Àâ∫√‘À“√

¬“ L-ASNase §«“¡‡¢â¡¢âπ‡¥‘¡∑“ß‡ âπ‡≈◊Õ¥¥”µàÕ

15 π“∑’À≈—ß„Àâ¬“ ºŸâªÉ«¬¡’º◊Ëπ·¥ß‡ªìπªóôπµ“¡√à“ß°“¬

≈—°…≥–§≈â“¬Õ“°“√§√—Èß·√°∑’Ë‰¥â√—∫¬“ ·æ∑¬å®÷ß„Àâ

dexamethasone 5 ¡‘≈≈‘°√—¡·≈–À¬ÿ¥¬“ L-ASNase

®“°π—Èπª√–¡“≥ 2 ™—Ë«‚¡ß Õ“°“√¢ÕßºŸâªÉ«¬À“¬‡ªìπ

ª°µ‘ º◊Ëπ¬ÿ∫≈ß·≈– “¡“√∂À“¬„®ª°µ‘ ‰¡à¡’·πàπ

Àπâ“Õ° ·æ∑¬åª√÷°…“Àπà«¬·æâ¬“

«—π√ÿàß¢÷Èπ·æ∑¬åæ‘®“√≥“„Àâ¬“ L-ASNase

§«“¡‡¢â¡¢âπ·≈–§«“¡‡√Á«„π°“√„Àâ¬“‡À¡◊Õπ§√—Èß·√°

·µà„Àâ premedication ‡ªìπ hydrocortisone 100

¡‘≈≈‘°√—¡ À≈—ß„Àâ¬“‰¥â 30 π“∑’ ºŸâªÉ«¬¡’º◊Ëπ≈¡æ‘…∑’Ë

ΩÉ“¡◊Õ ª“° „∫ÀŸ µâπ§Õ ¡’·πàπ§Õ ®ÿ°·πàπÀπâ“Õ°

µ√«® —≠≠“≥™’ææ∫ lung clear, O
2
 sat 100%

·æ∑¬å«‘π‘®©—¬Õ“°“√·æâ‡ªìπ anaphylaxis Õ¬Ÿà„π

√–¥—∫§«“¡√ÿπ·√ß∑’Ë 4 À“°®—¥√–¥—∫§«“¡√ÿπ·√ßµ“¡

NCI Common Terminology Criteria for Adverse

Events v3.0 æ‘®“√≥“À¬ÿ¥¬“ L-ASNase ·≈–„Àâ

©’¥¬“ chlorpheniramine 10 ¡‘≈≈‘°√—¡ Õ“°“√º◊Ëπ

·¥ß ®ÿ°·πàπÀπâ“Õ°À“¬‰ª ·≈–ª√÷°…“Àπà«¬·æâ¬“

‡¿ —™°√Àπà«¬·æâ¬“ª√–‡¡‘π§«“¡ —¡æ—π∏å¢Õß

Õ“°“√‰¡àæ÷ßª√– ß§å∑’Ë‡°‘¥¢÷Èπ°—∫¬“∑’ËºŸâªÉ«¬‰¥â√—∫´÷Ëß

¬“∑’Ë¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å

§◊Õ L-ASNase ‚¥¬¡’Õ“°“√¢≥–„Àâ¬“·≈–‰¡à¡’¬“Õ◊Ëπ

∑’Ë„Àâ√à«¡¥â«¬ À≈—ß„Àâ antihistamine Õ“°“√¥’¢÷Èπ

À“¬‡ªìπª°µ‘ ·≈–À≈—ß‰¥â√—∫¬“ L-ASNase Õ’°§√—Èß

ºŸâªÉ«¬‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å‡™àπ‡¥‘¡·≈–¡’Õ“°“√

√ÿπ·√ß¢÷Èπ ‡¡◊ËÕª√–‡¡‘π√–¥—∫§«“¡πà“®–‡ªìπ¢Õß°“√

‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å¥—ß°≈à“«¥â«¬ Naranjoûs

algorithm ‚¥¬ª√–‡¡‘π‡Àµÿ°“√≥å„π§√—Èß·√°∑’ËºŸâªÉ«¬

‡°‘¥Õ“°“√·≈–·æ∑¬å„Àâ¬“Õ’°§√—Èß‰¥â§–·ππ‡∑à“°—∫ 9

‚¥¬ √ÿª §◊Õ ¬“ L-ASNase ‡ªìπ “‡Àµÿ¢Õß°“√‡°‘¥

Õ“°“√‰¡àæ÷ßª√– ß§åπ’È·πàπÕπ (definite) ¥—ß· ¥ß„π

µ“√“ß 4
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§«“¡‡¢â¡¢âπ                §«“¡‡√Á«„π°“√„Àâ¬“ ‡«≈“„π ¢π“¥¬“

≈”¥—∫¢Õß (¬Ÿπ‘µ/ ª√‘¡“µ√ (¬Ÿπ‘µ/ (¡‘≈≈‘≈‘µ√/ °“√„Àâ¬“ √«¡∑—ÈßÀ¡¥

∂ÿß∑’Ë„Àâ¬“ ¡‘≈≈‘≈‘µ√) (¡‘≈≈‘≈‘µ√) ™—Ë«‚¡ß) ™—Ë«‚¡ß) (™—Ë«‚¡ß) (¬Ÿπ‘µ)

·π«∑“ß∑’Ë 1 1 0.02 250 1.2 60 4.2 5
2 0.2 225 12 60 3.8 50
3 2 225 120 60 3.8 500
4 20 225 1,200 60 3.8 5,000

·π«∑“ß∑’Ë 2 1 0.2 250 12 60 4.2 50
2 2 225 120 60 3.8 500
3 20 225 120 60 1 620

240 12 1 860
500 25 1 1,360

1,000 50 3.6 5,000

µ“√“ß 5 ·π«∑“ß„π°“√∑” desensitization ¢Õß L-ASNase10

ºŸâªÉ«¬√“¬π’È¡’§«“¡®”‡ªìπµâÕß„Àâ¬“ L-

ASNase ‡π◊ËÕß®“°¿“«–‚√§µÕ∫ πÕßµàÕ°“√√—°…“

¥â«¬¬“π’È‰¥â¥’ ‡¿ —™°√Àπà«¬·æâ¬“®÷ß‡ πÕ„Àâª√÷°…“

·æ∑¬å “¢“‚√§¿Ÿ¡‘·æâ·≈–¿Ÿ¡‘§ÿâ¡°—π∑“ß§≈‘π‘°‡æ◊ËÕ∑”

L-ASNase desensitization ‚¥¬‡¿ —™°√Àπà«¬

·æâ¬“√à«¡°—∫·æ∑¬å ◊∫§âπ¢âÕ¡Ÿ≈°“√∑” desensiti-

zation ÷́Ëß¡’·π«∑“ß°“√„Àâ¬“¥—ß· ¥ß„πµ“√“ß 5

‚¥¬‡µ√’¬¡ premedication ‡ªìπ chlorpheniramine

10 ¡‘≈≈‘°√—¡ ∑ÿ° 8 ™—Ë«‚¡ß √à«¡°—∫¬“ dexame-

thasone 5 ¡‘≈≈‘°√—¡ ∑ÿ° 6 ™—Ë«‚¡ß „Àâ∑“ßÀ≈Õ¥‡≈◊Õ¥

¥” ·≈–¡’°“√µ‘¥µ“¡§à“ —≠≠“≥™’æ·≈–Õ“°“√¢Õß

ºŸâªÉ«¬Õ¬à“ß„°≈â™‘¥∑ÿ° 1 ™—Ë«‚¡ß µ≈Õ¥ 4 ™—Ë«‚¡ß∑’Ë„Àâ

¬“ ·≈–‡µ√’¬¡¬“™à«¬™’«‘µ‡ªìπ chlorpheniramine

·≈– adrenaline

·æ∑¬å„Àâ L-ASNase desensitization ¥—ß

µ“√“ß 6 ‚¥¬„Àâ premedication 1 ™—Ë«‚¡ß °àÕπ°“√

∑” desensitization ·≈–„Àâ¬“µàÕ‡π◊ËÕßµ“¡≈”¥—∫®π

§√∫ 5 ∂ÿß‡ªìπ‡«≈“ 10 «—πµ“¡·ºπ°“√√—°…“ ¡’°“√

µ‘¥µ“¡§à“ —≠≠“≥™’æ∑ÿ° 1 ™—Ë«‚¡ßµ≈Õ¥°“√„Àâ¬“

·≈–‡µ√’¬¡¬“™à«¬™’«‘µ‡æ◊ËÕ√—°…“À“°ºŸâªÉ«¬¡’Õ“°“√‰¡à

æ÷ßª√– ß§å‡°‘¥¢÷Èπ

„π«—π·√°√–À«à“ß°“√∑” L-ASNase desen-

sitization ‚¥¬„Àâ premedication ‡ªìπ chlor-

pheniramine 10 ¡‘≈≈‘°√—¡ ∑ÿ° 8 ™—Ë«‚¡ß √à«¡°—∫¬“

dexamethasone 5 ¡‘≈≈‘°√—¡ ∑ÿ° 6 ™—Ë«‚¡ß „Àâ∑“ß

À≈Õ¥‡≈◊Õ¥¥”¢≥–„Àâ¬“ L-ASNase ∑’Ë§«“¡‡¢â¡¢âπ

20 ¬Ÿπ‘µ/¡‘≈≈‘≈‘µ√ (§«“¡‡¢âπ¢âπ¢Õß¬“„π∂ÿß∑’Ë 4)

À≈—ß®“°‰¥â√—∫‰ª 35 ¡‘≈≈‘≈‘µ√ ºŸâªÉ«¬‡√‘Ë¡¡’Õ“°“√§—π

µ“¡≈”µ—« ΩÉ“¡◊Õ∑—Èß 2 ¢â“ß·¥ß ·µà‰¡à¡’·πàπÀπâ“Õ°

·æ∑¬å©’¥ chlorpheniramine 10 ¡‘≈≈‘°√—¡∑“ßÀ≈Õ¥

‡≈◊Õ¥¥”∑—π∑’ ®“°π—ÈπÕ“°“√§—π·≈–º◊Ëπ·¥ß≈¥≈ß ®÷ß

æ‘®“√≥“„Àâ¬“µàÕ À≈—ß®“°π—ÈπºŸâªÉ«¬¡’º◊Ëπ∑’Ëª“°·≈–

·¢π∑—Èß Õß¢â“ß ¡’Àπ—ßµ“∫«¡ „∫Àπâ“·¥ß¡“°¢÷Èπ

·µà —≠≠“≥™’æª°µ‘ ¡’§à“ O
2
 sat 100% ·æ∑¬å®÷ß

æ‘®“√≥“À¬ÿ¥¬“

·æ∑¬å‡ª≈’Ë¬π·π«∑“ß°“√∑” L-ASNase

desensitization ¥—ß· ¥ß„πµ“√“ß 7 ‚¥¬„Àâ¬“µàÕ

‡π◊ËÕß°—πµ“¡≈”¥—∫§«“¡‡¢â¡¢âπ®π§√∫ 3 §«“¡

‡¢â¡¢âπ·≈–„Àâ√–¬–‡«≈“µ‘¥µàÕ°—π∑ÿ°«—π®π§√∫ 7 «—π

¢≥–„Àâ¬“¡’°“√µ‘¥µ“¡§à“ —≠≠“≥™’æ·≈–Õ“°“√

¢ÕßºŸâªÉ«¬Õ¬à“ß„°≈â™‘¥ ‚¥¬®–µ‘¥µ“¡∑ÿ° 1 ™—Ë«‚¡ß®π

§√∫ 4 ™—Ë«‚¡ß¢Õß°“√„Àâ¬“ ·≈–¡’°“√‡µ√’¬¡¬“™à«¬



Vol 24  No 2  May - August  2014 103°√≥’»÷°…“ : Õ“°“√‰¡àæ÷ßª√– ß§å

Õ¬à“ß√ÿπ·√ß®“° L-asparaginase

§«“¡‡¢â¡¢âπ             §«“¡‡√Á«„π°“√„Àâ¬“‡«≈“„π ¢π“¥¬“

≈”¥—∫¢Õß (¬Ÿπ‘µ/ ª√‘¡“µ√ (¬Ÿπ‘µ/ (¡‘≈≈‘≈‘µ√/ °“√„Àâ¬“ √«¡∑—ÈßÀ¡¥

∂ÿß∑’Ë„Àâ¬“ ¡‘≈≈‘≈‘µ√) (¡‘≈≈‘≈‘µ√) ™—Ë«‚¡ß) ™—Ë«‚¡ß) (™—Ë«‚¡ß) (¬Ÿπ‘µ)

1 0.02 250 1.25 62.5 4 5
2 0.2 250 12.5 62.5 4 50
3 2 250 125 62.5 4 500
4 20 250 1,250 62.5 4 5,000
5 17.78 250 1,111.25 62.5 4 4,445

µ“√“ß 6 ·ºπ°“√∑” L-ASNase desensitization ∑’Ë·æ∑¬å„Àâ·°àºŸâªÉ«¬√“¬π’È

§«“¡‡¢â¡¢âπ             §«“¡‡√Á«„π°“√„Àâ¬“‡«≈“„π ¢π“¥¬“

≈”¥—∫¢Õß (¬Ÿπ‘µ/ ª√‘¡“µ√ (¬Ÿπ‘µ/ (¡‘≈≈‘≈‘µ√/ °“√„Àâ¬“ √«¡∑—ÈßÀ¡¥

∂ÿß∑’Ë„Àâ¬“ ¡‘≈≈‘≈‘µ√) (¡‘≈≈‘≈‘µ√) ™—Ë«‚¡ß) ™—Ë«‚¡ß) (™—Ë«‚¡ß) (¬Ÿπ‘µ)

1 2 250 1.25 62.5 4 500
2 10 250 12.5 62.5 4 2,500
3 10 250 125 62.5 4 2,500

µ“√“ß 7 ·ºπ°“√∑” L-ASNase desensitization ∑’Ë·æ∑¬å„Àâ·°àºŸâªÉ«¬„π§√—Èß∑’Ë 2

™’«‘µ‡ªìπ chlorpheniramine ·≈– adrenaline‰«â

¥â«¬ ÷́Ëß„π√–À«à“ß∑’Ë¡’°“√∑” desensitization ¬“

L-ASNase ‡¿ —™°√Àπà«¬·æâ¬“®–¢÷Èπ‰ªµ‘¥µ“¡

Õ“°“√¢ÕßºŸâªÉ«¬‡ªìπ√–¬–¥â«¬°“√ Õ∫∂“¡Õ“°“√

ºŸâªÉ«¬‚¥¬µ√ß¢≥–∑” desensitization ·≈–µ‘¥µ“¡

¢âÕ¡Ÿ≈®“°∫—π∑÷°°“√µ√«®¢Õß·æ∑¬å·≈–æ¬“∫“≈

À≈—ß®“°°“√∑” desensitization ¬“ L-

ASNase §√∫∑—Èß “¡§«“¡‡¢â¡¢âπµ“¡·ºπ°“√„Àâ

¬“§√—Èß∑’Ë 2 §√∫ 7 «—π æ∫«à“ºŸâªÉ«¬‰¡à¡’Õ“°“√º‘¥

ª°µ‘„¥Ê ·≈– “¡“√∂„Àâ¬“µàÕ‰¥â ‡¿ —™°√Àπà«¬·æâ

¬“‡æ‘Ë¡¢âÕ¡Ÿ≈§«“¡ ”‡√Á®„π°“√∑” desensitization

„π∫—µ√‡µ◊Õπ·æâ¬“·≈–·®âßºŸâªÉ«¬‡°’Ë¬«°—∫§«“¡®”‡ªìπ

„π°“√∑” desensitization „À¡à„π°√≥’∑’Ë¡’§«“¡

®”‡ªìπµâÕß‰¥â√—∫¬“ L-ASNase Õ’°„π§√—ÈßÀπâ“ √«¡

∑—Èß·π–π”Õ“°“√‰¡àæ÷ßª√– ß§å∑’ËÕ“®‡°‘¥¢÷Èπ‰¥âÕ’° ‡æ◊ËÕ

„ÀâºŸâªÉ«¬√–¡—¥√–«—ß·≈– —ß‡°µÕ“°“√Õ¬à“ß„°≈â™‘¥„π

¢≥–„Àâ¬“

∫∑ √ÿª

Õ“°“√‰¡àæ÷ßª√– ß§å®“°¬“ ASNase æ∫∑—Èß

™π‘¥‰¡à√ÿπ·√ß·≈–√ÿπ·√ß®πÕ“®¡’Õ—πµ√“¬∂÷ß™’«‘µ

 àßº≈„Àâ®”‡ªìπµâÕßÀ¬ÿ¥„™â¬“ °√≥’»÷°…“π’È‡ªìπ

µ—«Õ¬à“ßÀπ÷Ëß¢Õß°“√‡°‘¥ HSRs ®“°¬“ native E. coli

ASNase (L-ASNase) ¡’°≈‰°°“√·æâ‡°‘¥ºà“π

IgE-mediated °√–µÿâπ„ÀâÀ≈—Ëß histamine ¥—ßπ—Èπ

°“√√—°…“‡∫◊ÈÕßµâπ §◊Õ °“√„Àâ antihistamine ´÷Ëß„π

ºŸâªÉ«¬√“¬π’ÈÀ≈—ß‰¥â antihistamine Õ“°“√¢ÕßºŸâªÉ«¬

¥’¢÷Èπ ·µàÀ≈—ß„Àâ¬“°≈—∫‡¢â“‰ª„À¡à°Á‡°‘¥Õ“°“√‡™àπ

‡¥‘¡·≈–√ÿπ·√ß¢÷Èπ ¥â«¬¢âÕ®”°—¥∑’Ëª√–‡∑»‰∑¬‰¡à¡’

º≈‘µ¿—≥±å¬“ ASNase √Ÿª·∫∫Õ◊Ëπ∑’Ë “¡“√∂„Àâ·∑π

‰¥â ·≈–ºŸâªÉ«¬¡’§«“¡®”‡ªìπµâÕß„™â¬“ ASNase ‡æ√“–

 “¡“√∂§«∫§ÿ¡‚√§„Àâ ß∫‰¥â ·æ∑¬å®÷ßµâÕß°“√„Àâ

¬“µàÕ·≈–ª√÷°…“‡¿ —™°√Àπà«¬·æâ¬“ ‡æ◊ËÕ ◊∫§âπ

¢âÕ¡Ÿ≈°“√„Àâ¬“µàÕ„πºŸâªÉ«¬∑’Ë·æâ L-ASNase Õ¬à“ß‰√

°Áµ“¡ µâÕßæ‘®“√≥“∂÷ßª√–‚¬™πå·≈–§«“¡‡ ’Ë¬ß¢Õß
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ºŸâªÉ«¬∑’Ë®”‡ªìπµâÕß‰¥â√—∫¬“ L-ASNase ¥â«¬ ºŸâªÉ«¬

√“¬π’È‡°‘¥Õ“°“√ anaphylaxis ´÷Ëß∂◊Õ«à“¡’§«“¡

√ÿπ·√ß¡“° (√–¥—∫ 4 µ“¡ NCI Common Termi-

nology Criteria for Adverse Events) °“√„Àâ

premedication ‡æ’¬ßÕ¬à“ß‡¥’¬«π—ÈπÕ“®‰¡à‡æ’¬ßæÕ

∑”„ÀâºŸâªÉ«¬¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥Õ“°“√‰¡àæ÷ß

ª√– ß§å·≈–Õ“®¡’§«“¡√ÿπ·√ß¢ÕßÕ“°“√¡“°¢÷Èπ‰¥â

‡¿ —™°√Àπà«¬·æâ¬“®÷ß ◊∫§âπ¢âÕ¡Ÿ≈°“√„Àâ¬“µàÕ‚¥¬

«‘∏’ desensitization ´÷Ëß‡ªìπ°“√„Àâ¬“∑’ËºŸâªÉ«¬·æâ

°≈—∫‡¢â“‰ª„À¡à„π¢π“¥µË” (¢π“¥¬“πâÕ¬°«à“¢π“¥∑’Ë

„Àâº≈°“√√—°…“ 1,000 ‡∑à“À√◊ÕÕ“®πâÕ¬°«à“π—Èπ) ·≈–

tritrate dose ‡æ‘Ë¡¢÷Èπ®π∂÷ß¢π“¥∑’Ë„Àâº≈°“√√—°…“

‡æ◊ËÕ„ÀâªØ‘°‘√‘¬“¢Õß·Õπµ‘‡®π·≈–·Õπµ‘∫Õ¥’ºà“π IgE

‡°‘¥¢÷ÈπÕ¬à“ß™â“Ê ®π‰¡à “¡“√∂°√–µÿâπ°“√·µ°¢Õß

mast cell ·≈–À≈—Ëß “√ histamine ∑’Ë°àÕ„Àâ‡°‘¥

°“√·æâÕÕ°¡“‰¥â ®–æ‘®“√≥“∑”„πºŸâªÉ«¬∑’Ë¡’§«“¡

®”‡ªìπµâÕß‰¥â√—∫¬“∑’Ë·æâ·≈–µâÕßÕ¬Ÿà„π§«“¡¥Ÿ·≈¢Õß

·æ∑¬åÕ¬à“ß„°≈â™‘¥ ‚¥¬‡µ√’¬¡¬“™à«¬™’«‘µ ‡™àπ

chlorpheniramine, steroid, adrenaline, volume

resuscitation ‡æ◊ËÕ·°â‰¢Õ“°“√·æâ∑’Ë‡°‘¥¢÷ÈπÀ√◊Õ

µ—¥ ‘π„®À¬ÿ¥°“√∑” desensitization À“°‡°‘¥°“√

·æâ∑’Ë√ÿπ·√ß ·≈–¢≥–∑” ®–µâÕßµ‘¥µ“¡Õ“°“√ √«¡

∑—Èß§à“ —≠≠“≥™’æÕ¬à“ß„°≈â™‘¥ ‡æ◊ËÕ‡ΩÑ“√–«—ß·≈–

ªÑÕß°—π°“√‡°‘¥Õ“°“√‰¡àæ÷ßª√– ß§å ∑—Èßπ’È ºŸâªÉ«¬∑’Ë

ª√– ∫§«“¡ ”‡√Á®„π°“√∑” desensitization ®–‡√‘Ë¡

„™â¬“„π¢π“¥∑’Ë„Àâº≈°“√√—°…“‰¥â ·µàÀ“°®”‡ªìπµâÕß

‰¥â√—∫¬“Õ’°§√—ÈßÀ≈—ß°“√∑” desensitization ‡°‘π 72

™—Ë«‚¡ß ®–µâÕß∑” desensitization „À¡à∑ÿ°§√—Èß ‡æ√“–

ºŸâªÉ«¬¬—ß§ß·æâ¬“ L-ASNase Õ¬Ÿà ‡¿ —™°√Àπà«¬

·æâ¬“§«√„ à¢âÕ¡Ÿ≈‡æ‘Ë¡‡µ‘¡„π∫—µ√‡µ◊Õπ·æâ¬“·≈–

„π√–∫∫§Õ¡æ‘«‡µÕ√å¢Õß‚√ßæ¬“∫“≈‡°’Ë¬«°—∫¢âÕ¡Ÿ≈

‡µ◊Õπ·æâ¬“¢ÕßºŸâªÉ«¬ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈«à“ºŸâªÉ«¬ “¡“√∂

„™â¬“‰¥â‚¥¬«‘∏’ desensitization ‡æ◊ËÕª√–‚¬™πå

 Ÿß ÿ¥„π°“√„™â¬“∑’Ë®”‡ªìπ„π°“√√—°…“‚√§µàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

1. Pui CH, Robison LL, Look AT. Acute lympho-
blastic leukemia. Lancet 2008;371:1030-43.

2. Clavell LA, Gelber RD, Cohen HJ, Hitchcock-
Bryan S,Cassady JR,Tarbell NJ, et al. Four-
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for treatmentof childhood acute lymphoblastic
leukemia. N Engl J Med 1986;315:657-63.

3. Aslanian AM, Fletcher BS, Kilberg MS. Aspar-
agine synthetase expression alone is sufficient to
induce L-asparaginase resistance in MOLT-4
human leukaemia cells. Biochem J 2001;357:321-8.

4. Ho DHW, Whitecar JP Jr, Luce JK, Frei E 3rd.
L-asparaginase requirement and the effect of
L-asparaginase on the normal and leukemic
human bone marrow. Cancer Res 1970;30:466-72.

5. Shinnick SE, Browning ML, Koontz SE. Manag-
ing hypersensitivity to asparaginase in pediatrics,
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2013;30:63-77.

6. Raetz EA, Salzer WL. Tolerability and efficacy of
L-asparaginase therapy in pediatric patients with
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Oncol 2010;32:554-63.

7. Zanotti Km, Markman M. Prevention and man-
agement of antineoplastic-induced hypersensitivi-
ty reactions. Drug Saf 2001;24:767-79.

8. Ingcharoensunthorn P, Muangsri P, Ruangon M,
Maluleem M. Adverse drug reaction from
L-asparaginase therapy in pediatric cancer. Thai
Pediatric Journal 2011;18:194-8.

9. Soyer OU, Aytac S, Tuncer A, Cetin M, Yetgin S,
Sekerel BE. Alternative algorithm for L-aspara-
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¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬

(Methemoglobinemia)

∞‘µ‘æ≈ ‡¬“«≈—°…≥å, ¿.∫.*

∫∑π”

¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬ (methemoglobine-

mia) §◊Õ ¿“«–∑’Ë√à“ß°“¬¡’√–¥—∫‡¡∏Œ’‚¡‚°≈∫‘π

(methemoglobin) ¡“°°«à“ª°µ‘®πÕ“®∑”„Àâ

‡π◊ÈÕ‡¬◊ËÕ·≈–Õ«—¬«–µà“ßÊ ¢Õß√à“ß°“¬¢“¥ÕÕ°´‘‡®π

·≈–‡ªìπÕ—πµ√“¬∂÷ß™’«‘µ‰¥â  “‡Àµÿ¢Õß°“√‡°‘¥¿“«–

‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬1,2 Õ“® √ÿª‰¥â¥—ßπ’È

1. æ—π∏ÿ°√√¡ (hereditary) ‡™àπ °“√‡ªìπ

Hemoglobin M, Cytochrome b5 reductase

deficiency (homozygous and heterozygous)

2. ‡°‘¥À≈—ß°“√‰¥â√—∫ “√ (acquired)

2.1 ¬“°≈ÿà¡µàÕ‰ªπ’È

-Analgesics: phenazopyridine ·≈–

phenacetin

-Antimicrobials: chloroquine,

dapsone, primaquine, sulfonamide ·≈–

trimethoprim

-Local anesthetics: benzocaine,

lidocaine ·≈– prilocaine

-Nitrites and nitrates: amyl nitrite,

*Àπà«¬¢âÕ¡Ÿ≈¬“·≈–æ‘…«‘∑¬“ ß“π«‘™“°“√‡¿ —™°√√¡ ΩÉ“¬‡¿ —™°√√¡ ‚√ßæ¬“∫“≈»‘√‘√“™
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ammonium nitrate, nitroglycerine ·≈– nitroprus-

side

2.2  “√Õ◊ËπÊ ‰¥â·°à aniline, nitroben-

zene, naphthalene ·≈– propanil

®“°∑’Ë°≈à“«¡“®–‡ÀÁπ«à“¿“«–‡¡∏-

Œ’‚¡‚°≈∫‘ππ’‡¡’¬ ¡’‚Õ°“ æ∫‰¥â∫àÕ¬„π∑“ßæ‘…«‘∑¬“

‡π◊ËÕß®“° à«π„À≠à‡°‘¥®“°°“√∑’ËºŸâªÉ«¬‰¥â√—∫ “√∫“ß

™π‘¥∑’Ë¡’§ÿ≥ ¡∫—µ‘‡ªìπ oxidizing agent  “√‡À≈à“π’È

¡’∑—Èß∑’Ë‡ªìπ¬“  “√‡§¡’∑’Ë„™â„π∫â“π·≈–„π‚√ßß“π

Õÿµ “À°√√¡ À√◊Õ„π ‘Ëß·«¥≈âÕ¡ ¥—ßπ—Èπ ∫ÿ§≈“°√

∑“ß°“√·æ∑¬å®÷ß§«√‡¢â“„®°≈‰°°“√‡°‘¥æ‘… °“√

«‘π‘®©—¬ ·≈–°“√„Àâ°“√√—°…“∑’Ë∂Ÿ°µâÕß‡À¡“– ¡

°≈‰°°“√‡°‘¥¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬1-3

‡¡Á¥‡≈◊Õ¥·¥ß ª√–°Õ∫¥â«¬Œ’‚¡‚°≈∫‘π

(hemoglobin) ´÷Ëß¡’‚§√ß √â“ßª√–°Õ∫¥â«¬ poly-

peptide chains 4 ‡ âπ ‡™◊ËÕ¡µàÕ°—π „π·µà≈–‡ âπ

®–ª√–°Õ∫¥â«¬ heme group ÷́Ëß¡’‚¡‡≈°ÿ≈¢Õß‡À≈Á°

„π√Ÿª√’¥‘«´å §◊Õ ‡øÕ√—  (ferrous; Fe2+) ´÷Ëß‡ªìπ

√Ÿª∑’Ë “¡“√∂®—∫°—∫ÕÕ°´‘‡®π‡ªìπÕÕ°´’Œ’‚¡‚°≈∫‘π

æ‘…«‘∑¬“ : Toxicology

§Õ≈—¡πåπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕπ”‡ πÕ¢âÕ¡Ÿ≈∑“ß«‘™“°“√®“°ª√– ∫°“√≥å°“√¥”‡π‘πß“π¥â“π

æ‘…«‘∑¬“¢ÕßΩÉ“¬‡¿ —™°√√¡ ‚√ßæ¬“∫“≈»‘√‘√“™ ´÷Ëß¡’‡¿ —™°√Õ¬Ÿàª√–®”µ≈Õ¥ 24 ™—Ë«‚¡ß
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(oxyhemoglobin) ∑’Ë “¡“√∂ª≈¥ª≈àÕ¬ÕÕ° ‘́‡®π

„Àâ°—∫‡π◊ÈÕ‡¬◊ËÕµà“ßÊ ¢Õß√à“ß°“¬‰¥â  ”À√—∫¿“«–‡¡∏-

Œ’‚¡‚°≈∫‘ππ’‡¡’¬ ‡ªìπ¿“«–∑’Ë√à“ß°“¬¡’‡¡∏Œ’‚¡-

‚°≈∫‘π¡“°°«à“ª°µ‘„π°√–· ‡≈◊Õ¥ ‚¥¬‡¡∏Œ’‚¡-

‚°≈∫‘π ‡°‘¥®“°°“√∑’Ë‡À≈Á°„π√Ÿª‡øÕ√—  (Fe2+) ÷́Ëß

‡ªìπ ∂“π–ª°µ‘¢ÕßŒ’‚¡‚°≈∫‘π∂Ÿ°ÕÕ° ‘́‰¥ å®π°≈“¬

‡ªìπ√Ÿª‡øÕ√‘§ (Fe3+) ¥—ß√Ÿª 1 ∑”„ÀâŒ’‚¡‚°≈∫‘π®—∫

°—∫ÕÕ°´‘‡®π·πàπ¢÷Èπ ®π‰¡à “¡“√∂ª≈àÕ¬ÕÕ°´‘‡®π

‰¥âµ“¡ª°µ‘ ‡ªìπº≈„Àâ‡π◊ÈÕ‡¬◊ËÕ¢“¥ÕÕ°´‘‡®π‰¥â

„π§πª°µ‘ √à“ß°“¬®–¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß

‡¡∏Œ’‚¡‚°≈∫‘πª√–¡“≥√âÕ¬≈– 1 ‚¥¬‡¡∏Œ’‚¡‚°≈∫‘π

‡°‘¥¢÷Èπ®“°ªØ‘°‘√‘¬“√’¥Õ° ǻ„π°√–∫«π°“√µà“ßÊ ¢Õß

√à“ß°“¬µ“¡ª°µ‘ ·≈–√à“ß°“¬¡’°≈‰°„π°“√√—°…“

√–¥—∫‡¡∏Œ’‚¡‚°≈∫‘π„ÀâÕ¬Ÿà„π√–¥—∫ª°µ‘ (√Ÿª 2) ¥—ßπ’È

1. Embden-Meyerhof glycolytic path-

way ‚¥¬Õ“»—¬‡Õπ‰´¡å NADH methemo-globin

reductase (cytochrome b5 reductase À√◊Õ

diaphorase I) „π°“√‡ª≈’Ë¬π‡øÕ√‘§„Àâ°≈—∫‡ªìπ

‡øÕ√—  ‡ªìπ°≈‰°À≈—°∑’Ë„™â„π°“√§«∫§ÿ¡√–¥—∫‡¡∏-

Œ’‚¡‚°≈∫‘π

2. Hexose monophosphate shunt

pathway ‚¥¬Õ“»—¬‡Õπ‰´¡å NADPH methemo-

globin reductase „π¿“«–ª°µ‘ °≈‰°π’È®–‰¡à¡’º≈

‡∑à“ Embden-Meyerhof glycolytic pathway

·µà¡’§«“¡ ”§—≠µàÕ°“√ÕÕ°ƒ∑∏‘Ï¢Õß¬“µâ“πæ‘… §◊Õ

‡¡∏‘≈’π∫≈Ÿ ´÷Ëß®–°≈à“«∂÷ßµàÕ‰ª

Õ“°“√· ¥ß1,5

¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬ ∑”„ÀâŒ’‚¡‚°≈∫‘π

®—∫°—∫ÕÕ° ‘́‡®π·πàπ¢÷Èπ®π‰¡à “¡“√∂ª≈àÕ¬ÕÕ° ‘́‡®π

‰¥âµ“¡ª°µ‘  ºŸâªÉ«¬®÷ß¡’Õ“°“√ à«πÀπ÷Ëß®“°¿“«–¢“¥

ÕÕ°´‘‡®π (hypoxia) ‡™àπ ´÷¡ À¡¥ µ‘ ª«¥»’√…–

™’æ®√‡√Á« ´÷ËßÕ“°“√‡À≈à“π’È¢÷Èπ°—∫§«“¡√ÿπ·√ß¢Õß

‚√§·≈– ¿“«–¢Õß√à“ß°“¬ ‚¥¬ºŸâªÉ«¬∑’Ë¡’‚√§√à«¡

µà“ßÊ ‡™àπ ‚√§‚≈À‘µ®“ß ‚√§À—«„®≈â¡‡À≈« ·≈–‚√§

ªÕ¥Õÿ¥°—Èπ‡√◊ÈÕ√—ß Õ“®¡’Õ“°“√√ÿπ·√ß°«à“ ‡π◊ËÕß®“°

∑π¿“«–°“√¢“¥ÕÕ° ‘́‡®π‰¥âπâÕ¬°«à“ª°µ‘ ‚¥¬∑—Ë«‰ª

Õ“°“√®– —¡æ—π∏å°—∫√–¥—∫¢Õß‡¡∏Œ’‚¡‚°≈∫‘π„π‡≈◊Õ¥

(µ“√“ß 1)

·π«∑“ß°“√«‘π‘®©—¬1,2,6

1. „™âÕ“°“√· ¥ß∑“ß§≈‘π‘° (µ“√“ß 1) √à«¡

°—∫ª√–«—µ‘°“√‰¥â√—∫ “√∑’Ë‡ªìπ “‡Àµÿ¢Õß°“√‡°‘¥¿“«–

‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬

√Ÿª 1  °≈‰°°“√‡°‘¥‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬·≈–°≈‰°ªÑÕß°—π°“√‡°‘¥‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬¢Õß√à“ß°“¬4
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√–¥—∫¢Õß‡¡∏Œ’‚¡‚°≈∫‘π„π‡≈◊Õ¥ (√âÕ¬≈–) Õ“°“√·≈–Õ“°“√· ¥ß

1-3 ‰¡à¡’Õ“°“√
3-15 Õ“®‰¡à¡’Õ“°“√

√–¥—∫ÕÕ°´‘‡®π®“° pulse oximeter µË”≈ß
 ’º‘«ÕÕ° ’‡∑“ÕàÕπÊ (slate grey cutaneous coloration)

15-20 ‡≈◊Õ¥‡ª≈’Ë¬π‡ªìπ ’πÈ”µ“≈™ÁÕ°‚°·≈µ, ¿“«–µ—«‡¢’¬« (cyanosis)
20-50 ‡«’¬π»’√…–, ª«¥»’√…–, ÕàÕπ‡æ≈’¬,À“¬„®≈”∫“°, À¡¥ µ‘™—Ë«§√“«
50-70 °¥√–∫∫ª√– “∑ à«π°≈“ß, À¡¥ µ‘, À—«„®‡µâπº‘¥®—ßÀ«–, À“¬„®‡√Á«,

¿“«–‡≈◊Õ¥‡ªìπ°√¥, ™—°
> 70 ‡ ’¬™’«‘µ

µ“√“ß 1 Õ“°“√¢Õß¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬∑’Ë —¡æ—π∏å°—∫√–¥—∫¢Õß‡¡∏Œ’‚¡‚°≈∫‘π„π‡≈◊Õ¥

√Ÿª 2  °≈‰°ªÑÕß°—π°“√‡°‘¥‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬¢Õß√à“ß°“¬1

2. Õ“®æ∫ central cyanosis ‰¥â‡¡◊ËÕ¡’√–¥—∫

¢Õß‡¡∏Œ’‚¡‚°≈∫‘πª√–¡“≥√âÕ¬≈– 15 ·µàº≈µ√«®

√à“ß°“¬ √–∫∫ªÕ¥·≈–À—«„®®–¬—ßÕ¬Ÿà„π‡°≥±åª°µ‘

Õ“°“√π’È‰¡à¥’¢÷Èπ‡¡◊ËÕ„Àâ°“√√—°…“¥â«¬ÕÕ° ‘́‡®π

3. µ√«®À“√–¥—∫‡¡∏Œ’‚¡‚°≈∫‘π„π‡≈◊Õ¥ ‚¥¬«‘∏’

co-oximeter ÷́Ëß‡ªìπ«‘∏’°“√µ√«®∑’Ë®”‡æ“–∑’Ë ÿ¥ ·µà

„π∑“ßªØ‘∫—µ‘Õ“®∑”‰¥â¬“° ‡π◊ËÕß®“°¡’‡æ’¬ßÀâÕß

ªØ‘∫—µ‘°“√∫“ß·Ààß‡∑à“π—Èπ∑’Ë “¡“√∂µ√«®‰¥â

4. µ√«® arterial blood gas  À“ partial

pressure ¢ÕßÕÕ° ‘́‡®π∑’Ë≈–≈“¬„π plasma (SaO
2
)

´÷Ëß‰¡à‰¥â√—∫º≈°√–∑∫®“°¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬

∑”„Àâ§à“ O
2
 saturation ‡ªìπª°µ‘ µ√ß¢â“¡°—∫

≈—°…≥–∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬

5. µ√«® O
2
 saturation ¥â«¬«‘∏’ pulse oxi-

metry ‚¥¬„™â‡§√◊ËÕß pulse oximeter (SpO
2
) ®–

æ∫«à“¡’§à“µË”≈ß ·µàµâÕß·ª≈º≈¥â«¬§«“¡√–¡—¥√–«—ß

‡æ√“–§à“∑’Ë≈¥≈ß‰¡à‰¥â‡ªìπ —¥ à«π‚¥¬µ√ß°—∫°“√‡æ‘Ë¡

¢÷Èπ¢Õß√–¥—∫‡¡∏Œ’‚¡‚°≈∫‘π ·≈–§à“∑’Ë‰¥âÕ“®®– Ÿß°«à“

§«“¡‡ªìπ®√‘ß ‡™àπ ºŸâªÉ«¬∑’Ë¡’√–¥—∫‡¡∏Œ’‚¡‚°≈∫‘π

√âÕ¬≈– 20 ®–¡’§à“ÕÕ° ‘́‡®π∑’Ë«—¥‰¥âª√–¡“≥√âÕ¬≈–

80-85 ·¡â«à“√–¥—∫‡¡∏Œ’‚¡‚°≈∫‘π∑’Ë«—¥‰¥â®– Ÿß¢÷Èπ

¡“°°«à“√âÕ¬≈– 20 Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
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§à“∑’Ë‰¥â®“°°“√µ√«® O
2
 saturation ¥â«¬«‘∏’π’È °—∫§à“

SaO
2
 ∂â“¡’ saturation gap (§«“¡·µ°µà“ß

√–À«à“ß§à“ S
a
O

2
 °—∫  S

p
O

2
) ¡“°°«à“√âÕ¬≈– 5

®–‡ªìπ¢âÕ∫àß™’È¢Õß¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬

6. ‡≈◊Õ¥‡ªìπ ’πÈ”µ“≈™ÁÕ°‚°·≈µ (chocolate

brown) ‡À¡◊Õπ¿“«– deoxyhemoglobin ´÷Ëß·¬°

°—π‰¥â‚¥¬ºà“πÕÕ°´‘‡®π≈ß‰ª À“°‡ª≈’Ë¬π ’‡ªìπ ’·¥ß

‡ªìπ¿“«– deoxyhemoglobin ·µà∂â“‰¡à‡ª≈’Ë¬π ’ ‡ªìπ

¿“«–‡¡∏Œ’‚¡‚°≈∫’ππ’‡¡’¬

°“√√—°…“1,7-10

·∫àß‰¥â‡ªìπ 2 ·π«∑“ß ¥—ßπ’È

1. Supportive treatment

1.1 ¥Ÿ·≈µ“¡À≈—° ABC (Airway-°“√

‡ªî¥∑“ß‡¥‘πÀ“¬„®„Àâ‚≈àß, Breathing - °“√™à«¬„Àâ

À“¬„®‰¥â ·≈– Circulation-°“√π«¥À—«„®‡æ◊ËÕ™à«¬

„Àâ‡°‘¥‡≈◊Õ¥‰À≈‡«’¬πÕ’°§√—Èß) ÷́Ëß„π∫“ß°√≥’Õ“®

®”‡ªìπµâÕß„ à∑àÕ™à«¬À“¬„® (intubate)

1.2 §«√„Àâ “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥¥”‡æ◊ËÕ

‡µ√’¬¡°“√„Àâ¬“√—°…“„π¿“«–©ÿ°‡©‘π

1.3 °√≥’∑’ËºŸâªÉ«¬¡’ O
2
 saturation ≈¥≈ß

À√◊Õ¡’Õ“°“√‡Àπ◊ËÕ¬  À√◊Õ¡’¿“«–µ—«‡¢’¬« (cyanosis)

§«√„ÀâÕÕ° ‘́‡®π

1.4 °√≥’∑’ËºŸâªÉ«¬¡’¿“«–§«“¡¥—π‚≈À‘µµË”

„Àâ “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥¥”À√◊Õ„Àâ¬“‡æ‘Ë¡§«“¡¥—π

‚≈À‘µµ“¡§«“¡‡À¡“– ¡

2. Specific treatment

2.1 Decontamination ¥â«¬°“√≈â“ß

∑âÕß °√≥’∑’Ë√—∫ª√–∑“π “√¡“‰¡à‡°‘π 1 ™—Ë«‚¡ß À√◊Õ

„Àâºß∂à“π°—¡¡—πµå (activated charcoal) °√≥’∑’Ë

√—∫ª√–∑“π “√¡“‰¡à‡°‘π 4 ™—Ë«‚¡ßµ“¡§«“¡‡À¡“– ¡

‡æ◊ËÕ≈¥°“√¥Ÿ¥´÷¡ “√æ‘…∑’Ë‡ªìπµâπ‡Àµÿ¢Õß°“√‡°‘¥

¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬

2.2 „Àâ¬“µâ“πæ‘… (antidote) ¬“µâ“πæ‘…

∑’Ë„™â√—°…“¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬ §◊Õ ‡¡∏‘≈’π∫≈Ÿ

(methylene blue) ‚¥¬¬“¡’°≈‰°°“√ÕÕ°ƒ∑∏‘Ï §◊Õ

‡¡◊ËÕ‡¢â“ Ÿà√à“ß°“¬ ‡¡∏‘≈’π∫≈Ÿ®–∂Ÿ°√’¥‘«´å‚¥¬ NADPH

methemoglobin reductase ·≈– nicotinamide

adenosine dinucleotide phosphate (NADPH)

‰¥â reduced form ¢Õß methylene blue ∑’Ë¡’™◊ËÕ

«à“ leukomethylene blue ´÷Ëß “√π’È®–‰ª√’¥‘«´å‡øÕ√‘§

„π‡¡∏Œ’‚¡‚°≈∫‘π„Àâ°≈“¬‡ªìπ‡øÕ√—  °≈à“«§◊Õ‡ª≈’Ë¬π

‡¡∏Œ’‚¡‚°≈∫‘π„Àâ°≈“¬‡ªìπŒ’‚¡‚°≈∫‘πª°µ‘ µ“¡

√Ÿª 3

‡π◊ËÕß®“° NADPH π’È¡“®“°°√–∫«π°“√∑’Ë„™â

‡Õπ‰´¡å Glucose-6-Phosphate-Dehydrogenase

(G6PD) ¥—ßπ—Èπ ºŸâ∑’Ë¡’¿“«–æ√àÕß G6PD °“√√—°…“

¥â«¬«‘∏’π’ÈÕ“®‰¡à‰¥âº≈

¢âÕ∫àß„™â  æ‘®“√≥“„Àâ‡¡∏‘≈’π∫≈Ÿ‡¡◊ËÕ¡’¢âÕ∫àß„™â

¢âÕ„¥¢âÕÀπ÷Ëß µàÕ‰ªπ’È

1. √–¥—∫‡¡∏Œ’‚¡‚°≈∫‘π„π‡≈◊Õ¥¡“°°«à“À√◊Õ

‡∑à“°—∫√âÕ¬≈– 30 À√◊Õ

2. √–¥—∫‡¡∏Œ’‚¡‚°≈∫‘π„π‡≈◊Õ¥¡“°°«à“À√◊Õ

‡∑à“°—∫√âÕ¬≈– 20 À√◊Õ‰¡à∑√“∫§à“ ·≈–ºŸâªÉ«¬¡’Õ“°“√

Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß ¥—ßπ’È

2.1 À“¬„®≈”∫“° (dyspnea)

2.2 ª«¥»’√…– (headache)

2.3 ¿“«–ÕàÕπ‡æ≈’¬ (fatigue)

2.4 À—«„®‡µâπ‡√Á« (tachycardia)

2.5 °¥√–∫∫ª√– “∑ à«π°≈“ß (CNS

depression)

¢âÕÀâ“¡„™â

1. ¿“«–æ√àÕß‡Õπ‰´¡å G6PD ∑’Ë√ÿπ·√ß °“√

„™â¬“‡¡∏‘≈’π∫≈Ÿ„π¿“«–¥—ß°≈à“«πÕ°®“°®–∑”„Àâ°“√

√—°…“‰¡à‰¥âº≈·≈â« ¬—ßÕ“®∑”„Àâ¿“«–‡¡∏Œ’‚¡‚°≈∫‘π

π’‡¡’¬√ÿπ·√ß¢÷Èπ ·≈–‡°‘¥Õ“°“√¢â“ß‡§’¬ß®“°‡¡∏‘≈’π∫≈Ÿ
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§◊Õ ∑”„Àâ‡°‘¥¿“«–‡¡Á¥‡≈◊Õ¥·¥ß·µ°  à«π„π°√≥’∑’Ë

¡’¿“«– G6PD ∑’Ë‰¡à√ÿπ·√ß ·≈–·æ∑¬åæ‘®“√≥“·≈â«

¡’§«“¡®”‡ªìπµâÕß„Àâ °Á„Àâ„™â¥â«¬§«“¡√–¡—¥√–«—ß

2. ¿“«–æ√àÕß‡Õπ‰´¡å NADPH methemo-

globin reductase

3. ¡’ª√–«—µ‘°“√·æâ‡¡∏‘≈’π∫≈ŸÕ¬à“ß√ÿπ·√ß

4. ¿“«–‰µ∑”ß“π∫°æ√àÕßÕ¬à“ß√ÿπ·√ß

¢π“¥∑’Ë„™â

1. ¢π“¥¬“∑’Ë„™â §◊Õ 1-2 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡

À√◊Õ§‘¥‡ªìπ 0.1-0.2 ¡‘≈≈‘≈‘µ√/°‘‚≈°√—¡¢Õß‡¡∏‘-

≈’π∫≈Ÿ‡¢â¡¢âπ√âÕ¬≈– 1 ‚¥¬©’¥‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥

¥”™â“Ê Õ¬à“ßπâÕ¬ 5 π“∑’ ·≈–§«√©’¥πÈ”‡°≈◊Õ 15-

30 ¡‘≈≈‘≈‘µ√≈â“ß “¬∑’Ë„Àâ¬“ ‡æ◊ËÕ≈¥Õ“°“√√–§“¬‡§◊Õß

∫√‘‡«≥∑’Ë©’¥¬“

2. ‡¡◊ËÕ„Àâ¬“‰ª·≈â«ª√–¡“≥ 30-60 π“∑’ „Àâ

ª√–‡¡‘π ¿“æºŸâªÉ«¬Õ’°§√—ÈßÀπ÷Ëß ∂â“Õ“°“√‰¡à¥’¢÷Èπ

 “¡“√∂„Àâ´È”‰¥â ‚¥¬¢π“¥∑’Ë·π–π” §◊Õ 1 ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡

3. ‡¡◊ËÕ„Àâ‡¡∏‘≈’π∫≈Ÿ‰ª 2 §√—Èß·≈â« ºŸâªÉ«¬

Õ“°“√‰¡à¥’¢÷Èπ §«√À“ “‡ÀµÿÕ◊ËπÊ √à«¡¥â«¬ ‡™àπ ¿“«–

´—≈øáŒ’‚¡‚°≈∫‘π (sulfhemoglobin), ¿“«–æ√àÕß

‡Õπ‰´¡å G6PD

4. ºŸâªÉ«¬‡¥Á°„Àâ„™â¢π“¥¬“‡¥’¬«°—∫ºŸâ„À≠à

5. ¿“«–æ√àÕß‡Õπ‰´¡å G6PD  ∑’Ë‰¡à√ÿπ·√ß

·≈–·æ∑¬åæ‘®“√≥“·≈â««à“¡’§«“¡®”‡ªìπµâÕß„Àâ‡¡∏‘-

≈’π∫≈Ÿ  “¡“√∂„Àâ‰¥â„π¢π“¥∑’ËπâÕ¬°«à“ª°µ‘ §◊Õ 0.3-

0.5 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡ ·≈–§«√µ‘¥µ“¡º≈°“√√—°…“

·≈–Õ“°“√‰¡àæ÷ßª√– ß§åÕ¬à“ß„°≈â™‘¥

6. √Ÿª·∫∫¬“∑’Ë¡’„™â §◊Õ  “√≈–≈“¬‡¡∏‘≈’π∫≈Ÿ

‡¢â¡¢âπ√âÕ¬≈– 1 (10 ¡‘≈≈‘°√—¡/¡‘≈≈‘≈‘µ√) „π¢π“¥∫√√®ÿ

5 ¡‘≈≈‘≈‘µ√

Õ“°“√‰¡àæ÷ßª√– ß§å

1. Õ“°“√¢â“ß‡§’¬ß∑“ß√–∫∫∑“ß‡¥‘πÕ“À“√

‡™àπ §≈◊Ëπ‰ â Õ“‡®’¬π ∂à“¬‡À≈« ª«¥∑âÕß ‡®Á∫· ∫

ª“°

2. Õ“°“√∑“ß√–∫∫º‘«Àπ—ß ‰¥â·°à √–§“¬‡§◊Õß

√Ÿª 3  °≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß‡¡∏‘≈’π∫≈Ÿ8



110  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

º‘«Àπ—ß·≈–· ∫∫√‘‡«≥∑’Ë„Àâ¬“ ‚¥¬‡©æ“–°“√√—Ë«¢Õß

¬“ÕÕ°πÕ°À≈Õ¥‡≈◊Õ¥ (extravasation) Õ“®∑”„Àâ

‡°‘¥‡π◊ÈÕµ“¬‰¥â ·≈–º‘«Àπ—ßÕ“®¡’ ’§≈È”≈ß À√◊Õ ’øÑ“

 ’‡¢’¬«‰¥â

3. Õ“°“√¢â“ß‡§’¬ßÕ◊ËπÊ ‡™àπ ªí  “«–¡’ ’‡¢’¬«

Õ¡øÑ“ √–§“¬‡§◊Õß∑“ß‡¥‘πªí  “«– ‡«’¬π»’√…– §«“¡

¥—π‚≈À‘µ Ÿß

4. ‡¡∏‘≈’π∫≈Ÿ„π¢π“¥∑’Ë¡“°°«à“À√◊Õ‡∑à“°—∫ 7

¡‘≈≈‘°√—¡/°‘‚≈°√—¡  “¡“√∂∑”„Àâ‡°‘¥¿“«–‡¡∏Œ’‚¡-

‚°≈∫‘ππ’‡¡’¬‰¥â ·≈–¢π“¥∑’Ë¡“°°«à“ 15 ¡‘≈≈‘°√—¡/

°‘‚≈°√—¡ ∑”„Àâ‡°‘¥¿“«–‡¡Á¥‡≈◊Õ¥·¥ß·µ°‰¥â

°√≥’»÷°…“11-13

ºŸâªÉ«¬™“¬ Õ“¬ÿ 16 ªï 4 ‡¥◊Õπ „Àâª√–«—µ‘

¥—ßπ’È

17.00 π. µ—Èß„®√—∫ª√–∑“π¬“¶à“À≠â“ ¬’ËÀâÕ

∫‘π≈“‡¥π  “√ ”§—≠ ‡ªìπ butachlor ·≈– propanil

19.00 π. ¡“∂÷ß‚√ßæ¬“∫“≈¡’Õ“°“√Õ“‡®’¬π

10 §√—Èß §Õ·Àâß ·≈–‡®Á∫§Õ

8.30 π. ¢Õß«—π∂—¥¡“ ºŸâª«¬¡’ oxygen satu-

ration ≈¥≈ß‡À≈◊Õ√âÕ¬≈– 87 ·≈–¡’ÀÕ∫‡Àπ◊ËÕ¬

º≈°“√µ√«®√à“ß°“¬ :

Vital sign: HR = 78 beats/min, RR = 20

times/min, BP = 130/70 mmHg

Neuro: coma score E
4
V

5
M

6
, pupil = 3

mm. RTL, O
2
 saturation √âÕ¬≈– 87 ∑’Ë room air

Impression: ¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬®“°

°“√√—∫ª√–∑“π¬“°”®—¥«—™æ◊™

°“√√—°…“ :

1. „Àâºß∂à“π°—¡¡—πµå 50 °√—¡‰¥â ‡æ√“–√—∫

ª√–∑“π¡“¬—ß‰¡à‡°‘π 4 ™—Ë«‚¡ß

2. „Àâ‡¡∏‘≈’π∫≈Ÿ

3. ¿“¬À≈—ß°“√„Àâ‡¡∏‘≈’π∫≈Ÿ‰ª 1 §√—Èß ºŸâªÉ«¬

¡’Õ“°“√¥’¢÷Èπ·≈– oxygen saturation ‡æ‘Ë¡¢÷Èπ®“°

√âÕ¬≈– 87 ‡ªìπ√âÕ¬≈– 97

°“√µ‘¥µ“¡º≈°“√√—°…“ : „π«—πµàÕ¡“ºŸâªÉ«¬

‰¡à¡’Õ“°“√º‘¥ª°µ‘ º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√

Õ¬Ÿà„π‡°≥±åª°µ‘  “¡“√∂®”Àπà“¬°≈—∫∫â“π‰¥â

Õ¿‘ª√“¬ :

ºŸâªÉ«¬√“¬π’È‰¥â√—∫¬“¶à“À≠â“∑—Èß butachlor

·≈– propanil ´÷Ëß‡ªìπ “√°”®—¥«—™æ◊™∑’Ë “¡“√∂∑”

„Àâ‡°‘¥¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬‰¥â ‚¥¬¬“°”®—¥

«—™æ◊™∑’Ë∑”„Àâ‡°‘¥¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬ Õ“®·∫àß

‰¥â‡ªìπ 2 °≈ÿà¡ §◊Õ

1. °≈ÿà¡ alachlor and related agents ‰¥â·°à

alachlor ·≈– butachlor πÕ°®“°∑”„Àâ‡°‘¥¿“«–

‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬·≈â« Õ“®∑”„Àâ‡°‘¥Õ“°“√§≈◊Ëπ‰ â

Õ“‡®’¬π «‘ß‡«’¬π»’√…–  —∫ π À—«„®‡µâπ™â“ πÈ”≈“¬‰À≈

(salivation), ‡Àß◊ËÕÕÕ°¡“° (diaphoresis) °√≥’

∑’Ë√ÿπ·√ß¡“°Õ“®‡°‘¥°“√À“¬„®≈â¡‡À≈« À—«„®‡µâπ

º‘¥®—ßÀ«– ‰µ«“¬‡©’¬∫æ≈—π ·≈–™—°

2. °≈ÿà¡ propanil ‡ªìπ “√°”®—¥«—™æ◊™„π°≈ÿà¡

acyanilide ¡’™◊ËÕ∑“ß‡§¡’ §◊Õ 3,4-dichloropro-

pionilide À√◊Õ DCPA ‡¡◊ËÕ∂Ÿ°‰Œ‚¥√‰≈ å®–‰¥â “√

3,4-dichloroaniline ÷́Ëß∂Ÿ°‡ª≈’Ë¬π·ª≈ß‰¥â “√

3,4-dichlorophenylhydroxylamine (√Ÿª 4) ÷́Ëß

‡ªìπ “√À≈—°∑’Ë “¡“√∂∑”„Àâ‡°‘¥¿“«–‡¡∏Œ’‚¡‚°≈-

∫‘ππ’‡¡’¬‰¥â‡™àπ‡¥’¬«°—∫ propanil Õ“°“√§«“¡‡ªìπ

æ‘…Õ◊ËπÊ ∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â §◊Õ §≈◊Ëπ‰ â Õ“‡®’¬π §«“¡

¥—πµË” ª«¥»’√…–  —∫ π À¡¥ µ‘™—Ë«§√“« °√≥’∑’Ë

√ÿπ·√ß¡“°Õ“®‡°‘¥¿“«–‡≈◊Õ¥‡ªìπ°√¥ ™—° À—«„®

À¬ÿ¥‡µâπ ·≈–‡ ’¬™’«‘µ‰¥â

ºŸâªÉ«¬√“¬π’È‰¡à‰¥â∑”°“√≈â“ß∑âÕß ‡π◊ËÕß®“°

ºŸâªÉ«¬√—∫ª√–∑“π¬“°”®—¥«—™æ◊™¡“π“π‡°‘π 1 ™—Ë«‚¡ß
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√Ÿª 4  «‘∂’°“√‡ª≈’Ë¬π·ª≈ß¢Õß propanil13

·µà “¡“√∂„Àâºß∂à“π°—¡¡—πµå‰¥â‡æ◊ËÕ≈¥°“√¥Ÿ¥´÷¡¬“

°”®—¥«—™æ◊™‡¢â“ Ÿà√à“ß°“¬ ‡π◊ËÕß®“°∑“ß‚√ßæ¬“∫“≈‰¡à

 “¡“√∂ àß«—¥√–¥—∫‡¡∏Œ’‚¡‚°≈∫‘π‰¥â ®÷ß®”‡ªìπµâÕß

„™â§à“ oxygen saturation √à«¡°—∫Õ“°“√· ¥ß·≈–

ª√–«—µ‘°“√ —¡º—  “√¡“™à«¬„π°“√æ‘®“√≥“„Àâ°“√

√—°…“ºŸâªÉ«¬ ºŸâªÉ«¬√“¬π’È¡’ oxygen saturation ∑’Ë

≈¥≈ß §◊Õ ‡À≈◊Õ‡æ’¬ß√âÕ¬≈– 87 √à«¡°—∫¡’Õ“°“√ÀÕ∫

‡Àπ◊ËÕ¬ ·≈–‰¡à “¡“√∂À“ “‡ÀµÿÕ◊ËπÊ ‰¥â™—¥‡®π

ª√–°Õ∫°—∫°“√‰¥â√—∫¬“°”®—¥«—™æ◊™∑’ËÕ“®‡ªìπ “‡Àµÿ

∑’Ë∑”„Àâ‡°‘¥¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬ ®÷ßæ‘®“√≥“„Àâ

‡¡∏‘≈’π∫≈Ÿ ´÷Ëß‡¡◊ËÕ„Àâ‰ª 1 §√—Èß ·≈â«µ‘¥µ“¡«—¥§à“

oxygen saturation  æ∫«à“‡æ‘Ë¡¢÷Èπ®“°√âÕ¬≈– 87

‡ªìπ√âÕ¬≈– 97 ·≈–ºŸâªÉ«¬Õ“°“√¥’¢÷Èπµ“¡≈”¥—∫®π

 “¡“√∂®”Àπà“¬°≈—∫∫â“π‰¥â„π«—π∂—¥‰ª

∫∑ √ÿª

®“°∑’Ë°≈à“«¡“∑—ÈßÀ¡¥®–‡ÀÁπ«à“ “√∑’Ë ‡ªìπ

 “‡Àµÿ¢Õß¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬ “¡“√∂æ∫‰¥â

ßà“¬„π™’«‘µª√–®”«—π À“°√—∫ª√–∑“π‡¢â“‰ª “¡“√∂

‡°‘¥Õ“°“√‰¥âÀ≈“¬√–∫∫¢Õß√à“ß°“¬ ÷́Ëß∂â“‰¥â√—∫°“√

√—°…“‰¡à∑—πÕ“®‡ªìπÕ—πµ√“¬∂÷ß·°à™’«‘µ‰¥â ¥—ßπ—Èπ °“√

ªÑÕß°—π®÷ß‡ªìπ‡√◊ËÕß ”§—≠ ‚¥¬‡©æ“–°—∫‡¥Á°∑’Ë¡—°√Ÿâ‡∑à“

‰¡à∂÷ß°“√≥å ºŸâª°§√Õß∑’Ë¡’ “√∑’Ë‡ªìπ “‡Àµÿ¢Õß¿“«–

‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬§«√‡°Á∫„Àâ¡‘¥™‘¥ æâπ¡◊Õ‡¥Á°

 ”À√—∫ºŸâ„À≠à‡Õß‡¡◊ËÕ¡’°“√ —¡º—  “√∑’Ë‡ªìπ “‡Àµÿ

¢Õß¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬ §«√∑”§«“¡ –Õ“¥

√à“ß°“¬∑ÿ°§√—Èß ‡™àπ ≈â“ß¡◊Õ„Àâ –Õ“¥ ·≈–À“° ß —¬

«à“µπ‡Õß‰¥â√—∫ “√∑’Ë‡ªìπ “‡Àµÿ¢Õß¿“«–‡¡∏Œ’‚¡-

‚°≈∫‘ππ’‡¡’¬§«√¡“æ∫·æ∑¬å‚¥¬‡√Á«∑’Ë ÿ¥

‡Õ° “√Õâ“ßÕ‘ß

1. Price DP. Methemoglobin inducer. In: Nelson
LS, Hoffman RS, Lewin NA, Goldfrank LR,
Howland MA, Flomenbaum NE, eds. Goldfrankûs
toxicologic emergencies. 9th ed. New York:
McGraw-Hill; 2011: 1698-707.

2. Blanc PD. Methemoglobinemia. In: Olson KR,
eds. Poisoning & drug overdose. 6th ed. San
Francisco: McGraw-Hill; 2012:280-2.

3. Denshaw-Burke M, DelGiacco E, Curran AL,
Savior DC, Kumar M. Methemoglobinemia 2014.

Available from: http://emedicine.medscape.com/
article/204178. Accessed June 6, 2014.

4. Kane GC, Hoehn SM, Behrenbeck TR, Mulvagh
SL. Benzocaine-induced methemoglobinemia based
on the Mayo clinic experience from 28,478 trans
esophageal echocardiograms. Arch Intern Med
2007;167:1977-82.

5. «‘π—¬ «π“πÿ°Ÿ≈. ¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬. „π: ®“√ÿ«√√≥
»√’Õ“¿“, ∫√√≥“∏‘°“√. ¬“µâ“πæ‘…1. æ‘¡æå§√—Èß∑’Ë 1.
°√ÿß‡∑æ¡À“π§√: »√’‡¡◊Õß°“√æ‘¡æå; 2554:39-42.

6.  —¡¡π ‚©¡©“¬. ¿“«–‡¡∏Œ’‚¡‚°≈∫‘ππ’‡¡’¬®“°æ‘…¢Õß



112  ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈

 “√°”®—¥«—™æ◊™. „π: ®“√ÿ«√√≥ »√’Õ“¿“, ∫√√≥“∏‘°“√.
¬“µâ“πæ‘…4. æ‘¡æå§√—Èß∑’Ë 1, °√ÿß‡∑æ¡À“π§√:  ·°π
·Õπ¥å æ√‘Èπ∑å; 2557:68-74.

7. Garza F, Kearney TE. Methylene blue. In: Olson
KR, eds. Poisoning & drug overdose. 6th ed. San
Francisco: McGraw-Hill; 2012:510-1.

8. Causes and mechanisms of methaemoglobinaemia.
Available from: http://www.derangedphysio-
logy.com/php/Arterial-blood-gases/causes-
of methaemoglobinaemia.php. Accessed June 6,
2014.

9.  ÿ™—¬  ÿ‡∑æ“√—°…å. ‡¡∏‘≈’π∫≈Ÿ „π: ®“√ÿ«√√≥ »√’Õ“¿“,
∫√√≥“∏‘°“√. ¬“µâ“πæ‘…1. æ‘¡æå§√—Èß∑’Ë 1. °√ÿß‡∑æ-
¡À“π§√: »√’‡¡◊Õß°“√æ‘¡æå; 2554:15-7.

10. Taketomo CK, Hodding JH, Kraus DM, et al, eds.
Pediatric and neonatal dosage handbook. 21st
ed. Hudson, OH: Lexi-Comp; 2014: 1379.

11. Klasco RK. DRUGDEX® System. Truven Health
Analytics, Greenwood Village, Colorado (Edition
expires [06/2014]).

12. Roberts D. Propanil. Available from: http://
curriculum.toxicology.wikispaces.net/2.2.7.3.2+
Propanil#discussion. Accessed June 6, 2014.

13. Roberts DM. Herbicides. In: Nelson LS, Hoffman
RS, Lewin NA, Goldfrank LR, Howland MA,
Flomenbaum NE, eds. Goldfrankûs toxicologic
emergencies. 9th ed. New York: McGraw-Hill;
2011:1494-515.


	Vol24No2_P067-074
	Vol24No2_P075-084
	Vol24No2_P085-096
	Vol24No2_P097-104
	Vol24No2_P105-112


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


