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(Õ—ß°ƒ…)  ................................................................................................................................................................

.....................................................................................................................................................................................

§” ”§—≠ (Key words)................................................................................................................................................

ºŸâπ‘æπ∏å (‰∑¬)   ......................................................................................................................................................

..................................................................................................................................................................................

(Õ—ß°ƒ…) ..................................................................................................................................................................

..................................................................................................................................................................................

 ∂“π¿“æ ¡“™‘°¢ÕßºŸâπ‘æπ∏å™◊ËÕ·√°               (   ) ‡ªìπ                  (   ) ‰¡à‡ªìπ

∑’ËÕ¬Ÿà∑’Ë “¡“√∂µ‘¥µàÕ‰¥â –¥«°..................................................................................................................................

...................................................................................................................................................................................

‚∑√»—æ∑å.....................................................................................‚∑√ “√...................................................................

e-mail address .......................................................................................................................................................

¢â“æ‡®â“¢Õ√—∫√Õß«à“ ∫∑§«“¡π’È (    ) ‡ªìπº≈ß“π¢Õß¢â“æ‡®â“·µà‡æ’¬ßºŸâ‡¥’¬«

(    ) ‡ªìπº≈ß“π¢Õß¢â“æ‡®â“·≈–ºŸâ√à«¡ß“πµ“¡™◊ËÕ∑’Ë√–∫ÿ„π∫∑§«“¡®√‘ß

‚¥¬∫∑§«“¡π’È‰¡à‡§¬≈ßµ’æ‘¡æå„π«“√ “√„¥¡“°àÕπ ·≈–®–‰¡àπ” àß‰ª‡æ◊ËÕæ‘®“√≥“≈ßµ’æ‘¡æå„π«“√ “√

Õ◊Ëπ¿“¬„π 60 «—ππ—∫®“°«—π∑’Ë¢â“æ‡®â“‰¥â àß∫∑§«“¡©∫—∫π’È  ·≈–‰¥â®—¥ àßµâπ©∫—∫∫∑§«“¡∑’Ë¡’√Ÿª·∫∫°“√‡¢’¬π

µ“¡¢âÕ°”Àπ¥∑’Ë™’È·®ß‰«â„π«“√ “√¡“æ√âÕ¡°—ππ’È

≈ßπ“¡ ................................................................

(                                                   )

«—π/‡¥◊Õπ/ªï .......................................................

*∫∑§«“¡∑’Ë¡’√Ÿª·∫∫·≈–§ÿ≥ ¡∫—µ‘§√∫∂â«πµ“¡¢âÕ°”Àπ¥ ®–‰¥â√—∫°“√µÕ∫√—∫¢—Èπµâπ¿“¬„π 14 «—π*✄



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

¢â“æ‡®â“ ¿°./¿≠. (¬»)..................................................π“¡ °ÿ≈..............................................................................................

À¡“¬‡≈¢∫—µ√ª√–™“™π................................................................................................................................................................

‡°‘¥«—π∑’Ë..................‡¥◊Õπ.................................................ªï æ.».....................    Õ“¬ÿ......................ªï

®∫°“√»÷°…“‡¿ —™»“ µ√å∫—≥±‘µ æ.». ...........................®“°¡À“«‘∑¬“≈—¬..................................................................................

ª√–‡∑»............................................................................‡≈¢∑’Ë„∫ª√–°Õ∫‚√§»‘≈ªá......................................................................

∑’ËÕ¬Ÿàªí®®ÿ∫—π‡≈¢∑’Ë.........................µ√Õ°/´Õ¬.......................................................... ∂ππ..............................................................

µ”∫≈/·¢«ß.................................Õ”‡¿Õ/‡¢µ........................................................ ®—ßÀ«—¥..........................................................

√À— ‰ª√…≥’¬å.................................‚∑√»—æ∑å................................................................ ‚∑√»—æ∑å¡◊Õ∂◊Õ.................................................

∑’Ë∑”ß“π/ —ß°—¥..............................................................................................................................................................................

‡≈¢∑’Ë............................................µ√Õ°/´Õ¬.......................................................... ∂ππ ............................................................

µ”∫≈/·¢«ß................................Õ”‡¿Õ/‡¢µ......................................................... ®—ßÀ«—¥ .........................................................

√À— ‰ª√…≥’¬å............................. ‚∑√»—æ∑å............................................................. ‚∑√ “√.........................................................

E-mail address........................................................................................................................................................................

µ”·Àπàßªí®®ÿ∫—π.............................................................................. ß“π«‘™“™’æ∑’Ë π„®/∂π—¥ ......................................................

µâÕß°“√„Àâ àß‡Õ° “√∑’Ë ❑ ∫â“π ❑ ∑’Ë∑”ß“π

¢Õ ¡—§√‡ªìπ ¡“™‘° ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) µ—Èß·µà«—π∑’Ë ..........................................................................

( ¡“™‘°µ≈Õ¥™’æ‡ ’¬§à“∫”√ÿß§√—Èß‡¥’¬« 1,000.- ∫“∑ Àπ÷Ëßæ—π∫“∑∂â«π)

æ√âÕ¡°—ππ’È‰¥â™”√–§à“∫”√ÿß ¡“™‘°‡ªìπ ❑ ‡ß‘π ¥

❑ ‚Õπ‡ß‘π ‡¢â“∫—≠™’ÕÕ¡∑√—æ¬å ∏π“§“√° ‘°√‰∑¬  “¢“ ÿ¢ÿ¡«‘∑ 57

‡≈¢∑’Ë 046-2-73779-3 ™◊ËÕ∫—≠™’ ç ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬)é

❑ ‚Õπ‡ß‘π ‡¢â“∫—≠™’ÕÕ¡∑√—æ¬å ∏π“§“√°√ÿß‡∑æ  “¢“≈ÿ¡æ‘π’

‡≈¢∑’Ë 124-4-32953-6 ™◊ËÕ∫—≠™’ ç ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬)é

¢â“æ‡®â“¢Õ√—∫√Õß«à“ ®–ªØ‘∫—µ‘µ“¡√–‡∫’¬∫¢âÕ∫—ß§—∫¢Õß ¡“§¡œ ∑’Ë¡’Õ¬Ÿà·≈â«À√◊Õ∑’Ë®–¡’µàÕ‰ª ·≈–®–ªØ‘∫—µ‘‡æ◊ËÕª√–‚¬™πå

 à«π√«¡·Ààß§«“¡‡®√‘≠°â“«Àπâ“¢Õß ¡“§¡‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬) ∑ÿ°ª√–°“√

≈ß™◊ËÕ....................................................................... ºŸâ ¡—§√

(...............................................................) µ—«∫√√®ß

«—π∑’Ë............................................................................

À¡“¬‡Àµÿ : ∂â“¡’°“√‡ª≈’Ë¬π·ª≈ß™◊ËÕ/∑’ËÕ¬Ÿà¢Õß ¡“™‘° ‚ª√¥·®âß ¡“§¡œ ‚∑√. 0-2249-9333 Fax. 0-2249-9331

✄
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Measuring The Performance of Assistant Personnel of The Inpa-

tient Pharmacy Service

 ÿ¿“«¥’ »√’ ÿ¢»‘√‘æ—π∏å, ¿.∫., °».¡.*

π‘æπ∏åµâπ©∫—∫ : °“√∫√‘∫“≈∑“ß‡¿ —™°√√¡

85

°“√«—¥º≈°“√ªØ‘∫—µ‘ß“π¢Õß‡®â“Àπâ“∑’ËºŸâ™à«¬„πß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π. «“√ “√‡¿ —™°√√¡

‚√ßæ¬“∫“≈ 2558; 25(3): 85-91.

°“√„Àâ∫√‘°“√®à“¬¬“ºŸâªÉ«¬µâÕßµ√–Àπ—°∂÷ß§«“¡∂Ÿ°µâÕß„π°“√ªØ‘∫—µ‘ß“π¢Õß∫ÿ§≈“°√ °“√»÷°…“π’È

‡ªìπß“π«‘®—¬·∫∫¬âÕπÀ≈—ß ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ«—¥º≈°“√ªØ‘∫—µ‘ß“π¢Õß‡®â“Àπâ“∑’ËºŸâ™à«¬„πß“π∫√‘°“√®à“¬¬“

ºŸâªÉ«¬„π °≈ÿà¡ß“π‡¿ —™°√√¡ ‚√ßæ¬“∫“≈»√’ —ß«√ ÿ‚¢∑—¬ ®”π«π 8 §π ‚¥¬‡°Á∫¢âÕ¡Ÿ≈§«“¡§≈“¥‡§≈◊ËÕπ

°àÕπ®à“¬¬“„π¢—ÈπµÕπ°“√√—∫§” —Ëß°“√„™â¬“ (§’¬å) ·≈– °“√®—¥¬“ π”¡“‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥ß“π°“√

√—∫§” —Ëß°“√„™â¬“ ·≈–ª√‘¡“≥ß“π°“√®—¥¬“¢Õß‡®â“Àπâ“∑’ËºŸâ™à«¬„πß“π∫√‘°“√®à“¬¬“ªÉ«¬„π ∑’Ë‰¥â¢âÕ¡Ÿ≈

®“°√“¬ß“π§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ®à“¬¬“ √“¬ß“π°“√®à“¬§à“µÕ∫·∑πµ“¡º≈°“√ªØ‘∫—µ‘ß“π °“√√—∫

§” —Ëß°“√„™â¬“ ·≈– √“¬ß“π √ÿªª√‘¡“≥ß“πÀ≈—°¢Õß·µà≈–∫ÿ§§≈ „π√–À«à“ß«—π∑’Ë 1 µÿ≈“§¡ 2556 ∂÷ß 30

°—π¬“¬π 2557 «‘‡§√“–Àåº≈¥â«¬ ∂‘µ‘‡™‘ßæ√√≥π“ º≈°“√»÷°…“ æ∫«à“ „π¢—ÈπµÕπ°“√§’¬å√—∫§” —Ëß°“√„™â¬“

‡®â“Àπâ“∑’Ë§π∑’Ë 4 ¡’§«“¡§≈“¥‡§≈◊ËÕππâÕ¬∑’Ë ÿ¥ (√âÕ¬≈– 1.62) ∂—¥‰ª‡ªìπ ‡®â“Àπâ“∑’Ë§π∑’Ë 3 (√âÕ¬≈– 1.65),

§π∑’Ë 5 (√âÕ¬≈– 1.72), §π∑’Ë 6 (√âÕ¬≈– 1.81), ·≈–‡®â“Àπâ“∑’Ë §π∑’Ë 1 ¡’§«“¡§≈“¥‡§≈◊ËÕπ¡“°∑’Ë ÿ¥

(√âÕ¬≈– 7.16)  à«π¢—ÈπµÕπ°“√®—¥¬“ æ∫«à“‡®â“Àπâ“∑’Ë§π∑’Ë 7 ¡’§«“¡§≈“¥‡§≈◊ËÕππâÕ¬∑’Ë ÿ¥ (√âÕ¬≈– 0.26)

∂—¥‰ª‡ªìπ ‡®â“Àπâ“∑’Ë§π∑’Ë 4 (√âÕ¬≈– 0.29), §π∑’Ë 3 (√âÕ¬≈– 0.35), §π∑’Ë 2 (√âÕ¬≈– 0.38) ·≈–‡®â“Àπâ“∑’Ë

§π∑’Ë 1 ¡’§«“¡§≈“¥‡§≈◊ËÕπ¡“°∑’Ë ÿ¥ (√âÕ¬≈– 0.83) ‚¥¬¿“æ√«¡  ‡®â“Àπâ“∑’Ë§π∑’Ë 4 ¡’ª√– ‘∑∏‘¿“æ¡“°

∑’Ë ÿ¥ (¡’§«“¡§≈“¥‡§≈◊ËÕπ√âÕ¬≈– 0.48) ·µà‡®â“Àπâ“∑’Ë§π∑’Ë 1 ¡’ª√– ‘∑∏‘¿“æπâÕ¬∑’Ë ÿ¥ (¡’§«“¡§≈“¥‡§≈◊ËÕπ

√âÕ¬≈– 1.41)  „π√–À«à“ß°“√»÷°…“ ‰¥âπ”¢âÕ¡Ÿ≈¬âÕπ°≈—∫„Àâ‡®â“µ—«·≈–∑’¡√—∫∑√“∫ ∑”„Àâ‡°‘¥°“√∑∫∑«π

ªí≠À“·≈– √â“ß°√–∫«π°“√‡√’¬π√Ÿâ√à«¡°—π ‡°‘¥·√ß°√–µÿâπ„π∑“ß∫«°µàÕ°“√ªØ‘∫—µ‘ß“π ·≈–™à«¬„Àâ‡°‘¥°“√

™à«¬‡À≈◊Õ‡°◊ÈÕ°Ÿ≈°—π„π≈—°…≥–ºŸâ∑’Ë™”π“≠°«à“™à«¬‡À≈◊ÕºŸâ∑’Ë™”π“≠πâÕ¬°«à“ º≈∑’Ë‡°‘¥µ“¡¡“®–™à«¬„Àâ°“√

µ√«® Õ∫¬“‚¥¬‡¿ —™°√ ¡’¢âÕº‘¥æ≈“¥πâÕ¬≈ß ·≈–ºŸâªÉ«¬‰¥â√—∫¬“∑’Ë∂Ÿ°µâÕß‡À¡“– ¡ ·≈–¡’ª√– ‘∑∏‘¿“æ

* °≈ÿà¡ß“π‡¿ —™°√√¡ ‚√ßæ¬“∫“≈»√’ —ß«√ ÿ‚¢∑—¬

§” ”§—≠: °“√«—¥º≈°“√ªØ‘∫—µ‘ß“π  ‡®â“Àπâ“∑’ËºŸâ™à«¬  ß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π
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Measuring The Performance of Assistant Personnel of The Inpatient Pharmacy Service.

Thai Journal of Hospital Pharmacy 2015; 25(3): 85-91.

Medication dispensing service must involve the right performance of personnel. This

study was conducted retrospectively to determine the performance of assistant personnel

(n = 8) at The Inpatient Pharmacy Service, Srisangwornsukhothai Hospital. Data of

pre-dispensing errors occurred during October 1, 2013 to September 30, 2014 were collected.

The pre-dispensing errors occurred in the processes of keying doctorûs order and preparing

medication were collected and compared to the number of prescriptions and the preparation

workload of each assistant personnel. All data came from the reports of pre-dispensing

errors, pay for performance (P4P) of work with prescriptions, and workload of each

assistant personnel. Data were analysed by descriptive statistics. The result showed that in

the key order processing, personnel No.4 performed error with the lowest frequency

(1.62%), followed in a higher frequency by personnel No.3 (1.65%), No. 5 (1.72%),

No.6 (1.81%), and No.1 had the highest frequency (7.16%). In the preparing medication

process, personnel No.7 performed error with the lowest frequency (0.26%), followed in

a higher frequency by personnel No.4 (0.29%), No. 3 (0.35%), No.2 (0.38%), and No.1

had the highest frequency (error rate at 0.83%). Overall, personnel No.4 had the highest

performance (error rate at 0.48%) while personnel No.1 had the lowest performance (1.41%).

During the study, the result was feedback to each personnel and team. The error was

re-assessed and all personnel had knowledge sharing. This resulted in positive attitude for

performance and there was an atmosphere of helping from the more experienced personnel

to less experienced one. The checking process performed by pharmacist will then be conducted

with less error, and finally patients will receive right, appropriate, and effective medications.

Keyword: Performance measuring, assistant personnel, inpatient pharmacy service

∫∑π”

ß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π ‚√ßæ¬“∫“≈

»√’ —ß«√ ÿ‚¢∑—¬ ¡’√–∫∫°“√°√–®“¬¬“·∫∫ One Day

Dose §◊Õ√–∫∫°“√°√–®“¬¬“·∫∫Àπ÷ËßÀπà«¬ ‚¥¬¡’

¢π“¥°“√®à“¬¬“§√—Èß≈–Àπ÷Ëß«—π ‚¥¬∫√√®ÿ„π´Õß¬“∑’Ë

¡’©≈“°°”°—∫¬“∑’Ë·®°·®ß√“¬≈–‡Õ’¬¥°“√„™â¬“√“¬

«—πµàÕºŸâªÉ«¬·µà≈–√“¬Õ¬à“ß™—¥‡®π ‚¥¬„™â‚ª√·°√¡

Hos-Xp ™à«¬„π°“√ªØ‘∫—µ‘ß“π ∑—Èßπ’È√–∫∫°“√∑”ß“π

ª√–°Õ∫¥â«¬ 4 ¢—ÈπµÕπ ¥—ßπ’È

1. °“√√—∫§” —Ëß°“√„™â¬“ π” ”‡π“„∫§” —Ëß

·æ∑¬å (copy doctor order sheet) ¡“ª√–°∫§Ÿà°—∫

‡Õ° “√°“√„™â¬“¢ÕßºŸâªÉ«¬·µà≈–√“¬ (patient drug

profile) ≈ß∫—π∑÷°¢âÕ¡Ÿ≈„π§Õ¡æ‘«‡µÕ√å

2. µ‘¥©≈“°¬“ ‚¥¬®—∫§Ÿà„∫ —Ëß¬“ „∫∫—π∑÷°
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°“√„Àâ¬“ (MAR: Medication Administration

Record) ·≈–µ‘¥©≈“°¬“µ“¡¢π“¥´Õß∑’Ë‡À¡“– ¡

3. °“√®—¥¬“ ∫√√®ÿ„ à´ÕßÀ√◊Õ¿“™π–µ“¡

·π«ªØ‘∫—µ‘„π°“√®—¥¬“

4. °“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß ‡¿ —™°√µ√«®

 Õ∫§«“¡∂Ÿ°µâÕß°àÕπ àß¡Õ∫„ÀâºŸâ√—∫∫√‘°“√æ∫«à“

°‘®°√√¡À≈—°¢Õß‡®â“Àπâ“∑’ËÀâÕß¬“µ—Èß·µà°“√√—∫§” —Ëß

·æ∑¬å·≈–°“√®—¥¬“ ¡’‚Õ°“ ‡°‘¥§«“¡§≈“¥‡§≈◊ËÕπ

°àÕπ®à“¬¬“‰¥âµ“¡ª√‘¡“≥ß“π∑’Ë∑”·≈–ª√– ‘∑∏‘¿“æ

¢Õß‡®â“Àπâ“∑’Ë·µà≈–∫ÿ§§≈

°≈ÿà¡ß“π‡¿ —™°√√¡‰¥âªØ‘∫—µ‘ß“πµ“¡π‚¬∫“¬

°“√§”π«≥¿“√–ß“πµ“¡·π«∑“ß°“√®à “¬§à “

µÕ∫·∑πµ“¡º≈°“√ªØ‘∫—µ‘ß“π (Pay for Perfor-

mance:P4P) µ—Èß·µà ‡¡…“¬π 2556 ß“π∫√‘°“√®à“¬

¬“ºŸâªÉ«¬„π ‰¥â‡√‘Ë¡°“√§”π«≥¿“√–ß“π¢Õß‡®â“Àπâ“∑’Ë

‚¥¬®—¥∑”·øÑ¡°‘®°√√¡ß“π·µà≈–∫ÿ§§≈ µ“¡Àπâ“∑’Ë√—∫

º‘¥™Õ∫ (job description) ∑¥≈Õß°“√ªØ‘∫—µ‘ß“π

‡æ◊ËÕ„Àâ‰¥â‡«≈“¡“µ√∞“π¢Õß°‘®°√√¡π—ÈπÊ ·≈–‡°Á∫

º≈ß“π¢Õß·µà≈–§π ÷́Ëß°“√∑”ß“π∑’Ë¡’ª√– ‘∑∏‘¿“æ

π—Èπ§«√‰¥âª√‘¡“≥∑’Ë¡“°·≈–¡’§ÿ≥¿“æ ¥—ßπ—Èπ ®÷ß¡’

·π«§‘¥«à“∂â“π”§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ®à“¬¬“¢Õß

‡®â“Àπâ“∑’ËºŸâ™à«¬·µà≈–§π ¡“‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥

ß“πÀ≈—°∑’Ë·µà≈–∫ÿ§§≈∑”‰¥â ·≈â«π”¡“«‘‡§√“–ÀåÀ“

ª√– ‘∑∏‘¿“æ„π°“√∑”ß“π¢Õß‡®â“Àπâ“∑’ËºŸâ™à«¬ ‡æ◊ËÕ

„Àâ‡°‘¥§«“¡ ”‡√Á®„πß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π ‰¥âº≈

ß“π∑’Ë¡’§ÿ≥¿“æ ºŸâ√—∫∫√‘°“√ ‰¥â√—∫¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ

ª≈Õ¥¿—¬ ∂Ÿ°µâÕß √«¥‡√Á« µ“¡¡“µ√∞“π«‘™“™’æ

‡¿ —™°√√¡·≈–π‚¬∫“¬‚√ßæ¬“∫“≈

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬

‡æ◊ËÕ«—¥º≈°“√ªØ‘∫—µ‘ß“π¢Õß‡®â“Àπâ“∑’ËºŸâ™à«¬

„πß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π °≈ÿà¡ß“π‡¿ —™°√√¡

‚√ßæ¬“∫“≈»√’ —ß«√ ÿ‚¢∑—¬

π‘¬“¡»—æ∑å

1. ‡®â“Àπâ“∑’Ë À¡“¬∂÷ß ‡®â“Àπâ“∑’ËºŸâ™à«¬∑’Ë

ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π ∑”Àπâ“∑’Ë

√—∫§” —Ëß°“√„™â¬“ (§’¬å) ·≈–®—¥¬“

2. §«“¡§≈“¥‡§≈◊ËÕπ°àÕπ®à“¬¬“ (pre-dis-

pensing error) À¡“¬∂÷ß ‡Àµÿ°“√≥å À√◊Õ°“√ªØ‘∫—µ‘

„¥Ê ∑’Ë¡’º≈∑”„Àâ¬“À√◊Õ©≈“°¬“∑’ËºŸâªÉ«¬‰¥â√—∫π—Èπ¡’

§«“¡§≈“¥‡§≈◊ËÕπ‰ª®“°§” —Ëß„™â¬“¢Õß·æ∑¬å´÷Ëß

‡¿ —™°√µ√«®æ∫ ·≈–·°â‰¢„Àâ∂Ÿ°µâÕß°àÕπ®à“¬¬“ ·∫àß

ª√–‡¿∑ ‡ªìπ °“√√—∫§” —Ëß°“√„™â¬“¢Õß·æ∑¬å (§’¬å)

·≈–°“√®—¥¬“

3. °“√«—¥º≈°“√ªØ‘∫—µ‘ß“π À¡“¬∂÷ß °“√«—¥

§à“√âÕ¬≈–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ®à“¬¬“ ‡∑’¬∫°—∫

ª√‘¡“≥ß“πÀ≈—°„πß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π¢Õß‡®â“

Àπâ“∑’Ë·µà≈–∫ÿ§§≈

«‘∏’«‘®—¬

1. √Ÿª·∫∫°“√«‘®—¬: °“√«‘®—¬·∫∫¬âÕπÀ≈—ß

2. ª√–™“°√∑’Ë∑”°“√»÷°…“: ‡®â“Àπâ“∑’ËºŸâ

™à«¬„πß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π °≈ÿà¡ß“π‡¿ —™°√√¡

‚√ßæ¬“∫“≈»√’ —ß«√ ÿ‚¢∑—¬ ªØ‘∫—µ‘ß“π„π«—π·≈–‡«≈“

√“™°“√ 8.30 - 16.30 π. √–À«à“ß «—π∑’Ë 1 µÿ≈“§¡

2556 ∂÷ß 30 °—π¬“¬π 2557 ®”π«π 8 §π

3. ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬: ·∫∫‡°Á∫

¢âÕ¡Ÿ≈ √“¬ß“π§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ®à“¬¬“ºŸâªÉ«¬„π

√“¬ß“π°“√®à“¬§à“µÕ∫·∑πµ“¡º≈°“√ªØ‘∫—µ‘ß“π

°“√√—∫§” —Ëß°“√„™â¬“ (P4P) ·≈– √“¬ß“π √ÿª

ª√‘¡“≥ß“πÀ≈—°¢Õß·µà≈–∫ÿ§§≈ª√–®”‡¥◊Õπ

4. «‘∏’¥”‡π‘π°“√«‘®—¬

π”‡Àµÿ°“√≥å°“√‡°‘¥§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ

®à“¬¬“∑’Ë∫—π∑÷°„π·∫∫∫—π∑÷°¢âÕ¡Ÿ≈§«“¡§≈“¥‡§≈◊ËÕπ

°àÕπ®à“¬¬“ºŸâªÉ«¬„π¢Õßß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π

‚√ßæ¬“∫“≈»√’ —ß«√ ÿ‚¢∑—¬ ·≈–ª√‘¡“≥ß“π°“√√—∫



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

§” —Ëß°“√„™â¬“ ·≈–ª√‘¡“≥ß“π°“√®—¥¬“¢Õß

‡®â“Àπâ“∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π ∑’Ë‰¥â¢âÕ¡Ÿ≈®“°

√“¬ß“π P4P ·≈–ª√‘¡“≥ß“π∑’Ë‰¥â®“°√“¬ß“π √ÿª

ª√‘¡“≥ß“πÀ≈—°¢Õß·µà≈–∫ÿ§§≈ª√–®”‡¥◊Õπ „π‡¥◊Õπ

µÿ≈“§¡ 2556 ∂÷ß‡¥◊Õπ °—π¬“¬π 2557 π”¡“«‘‡§√“–Àå

·≈–· ¥ßº≈‡ªìπ√âÕ¬≈–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ

®à“¬¬“„π¢—ÈπµÕπ°“√√—∫§” —Ëß°“√„™â¬“·≈–°“√®—¥¬“

µàÕª√‘¡“≥°“√√—∫§” —Ëß°“√„™â¬“·≈–®—¥¬“ ‡ª√’¬∫

‡∑’¬∫°—π¢Õß‡®â“Àπâ“∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâ¬“„π ®”π«π

8 §π

5. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈·≈– ∂‘µ‘∑’Ë„™â «‘‡§√“–Àå

º≈‚¥¬„™â‚ª√·°√¡ Microsoft Excel  ∂‘µ‘∑’Ë„™â„π

°“√»÷°…“π’È §◊Õ  ∂‘µ‘‡™‘ßæ√√≥π“ √“¬ß“πº≈‡ªìπ

®”π«π√âÕ¬≈–

º≈°“√«‘®—¬

1. ¢âÕ¡Ÿ≈∑—Ë«‰ª¢Õß‡®â“Àπâ“∑’ËºŸâ™à«¬„πß“π

∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π ªïß∫ª√–¡“≥ 2557 ¡’

‡®â“Àπâ“∑’ËºŸâ™à«¬„πß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π ®”π«π

∑—ÈßÀ¡¥ 8 §π ¡’Õ“¬ÿ√–À«à“ß 26 - 55 ªï ®∫°“√

»÷°…“√–¥—∫ª√‘≠≠“µ√’·≈– Ÿß°«à“®”π«π 3 §π ·≈–

¡’ª√– ∫°“√≥å°“√„™â‚ª√·°√¡ Hos-Xp ‰¡àπâÕ¬

°«à“ 6 ªï ¥—ß· ¥ß„πµ“√“ß 1

2. §«“¡§≈“¥‡§≈◊ËÕπ°àÕπ®à“¬¬“„π¢—ÈπµÕπ

°“√√—∫§” —Ëß°“√„™â¬“ (§’¬å) ·≈– ®—¥¬“

µ“√“ß 2 · ¥ß√âÕ¬≈–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ

°àÕπ®à“¬¬“„π¢—ÈπµÕπ°“√√—∫§” —Ëß°“√„™â¬“ (§’¬å)

‡∑’¬∫°—∫®”π«π„∫ —Ëß¬“ ÷́Ëß‡¡◊ËÕ¥Ÿ∑—Èßªïß∫ª√–¡“≥

2557 æ∫«à“ ‡®â“Àπâ“∑’Ë§π∑’Ë 4 ¡’§«“¡§≈“¥‡§≈◊ËÕπ

√âÕ¬≈– 1.62 ´÷ËßπâÕ¬∑’Ë ÿ¥„π°≈ÿà¡ ·≈–‡®â“Àπâ“∑’Ë§π

∑’Ë 1 ¡’§«“¡§≈“¥‡§≈◊ËÕπ√âÕ¬≈– 7.16 ÷́Ëß¡“°∑’Ë ÿ¥„π

°≈ÿà¡

µ“√“ß 3 · ¥ß√âÕ¬≈–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ

°àÕπ®à“¬¬“„π¢—ÈπµÕπ°“√®—¥¬“‡∑’¬∫°—∫°—∫ª√‘¡“≥

°“√®—¥¬“ (®”π«π√“¬°“√¬“„π„∫ —Ëß¬“∑—ÈßÀ¡¥) ´÷Ëß

‡¡◊ËÕ¥Ÿ∑—Èßªïß∫ª√–¡“≥ 2557 æ∫«à“ ‡®â“Àπâ“∑’Ë§π∑’Ë 7

¡’§«“¡§≈“¥‡§≈◊ËÕπ√âÕ¬≈– 0.26 ´÷ËßπâÕ¬∑’Ë ÿ¥„π°≈ÿà¡

·≈–‡®â“Àπâ“∑’Ë§π∑’Ë 1 ¡’§«“¡§≈“¥‡§≈◊ËÕπ√âÕ¬≈– 0.83

´÷Ëß¡“°∑’Ë ÿ¥„π°≈ÿà¡

‡¡◊ËÕ«‘‡§√“–Àå§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ®à“¬¬“„π

¿“æ√«¡¢Õß∑—Èß Õß¢—ÈπµÕπ æ∫«à“ ‡®â“Àπâ“∑’Ë§π∑’Ë

4 ¡’§«“¡§≈“¥‡§≈◊ËÕπ√âÕ¬≈– 0.48 ´÷ËßπâÕ¬∑’Ë ÿ¥„π

°≈ÿà¡ ·≈–‡®â“Àπâ“∑’Ë§π∑’Ë 1 ¡’§«“¡§≈“¥‡§≈◊ËÕπ√âÕ¬≈–

1.41 ´÷Ëß¡“°∑’Ë ÿ¥„π°≈ÿà¡ (µ“√“ß 4)

‡®â“Àπâ“∑’Ë µ”·Àπàß «ÿ≤‘°“√»÷°…“ Õ“¬ÿ (ªï)
ª√– ∫°“√≥å°“√„™â‚ª√·°√¡

Hos-Xp (ªï)

§π∑’Ë 1 æπ—°ß“π‡¿ —™°√√¡ ¡—∏¬¡»÷°…“ªï∑’Ë 6 55 7
§π∑’Ë 2 æπ—°ß“πª√–®”ÀâÕß¬“ ¡—∏¬¡»÷°…“ªï∑’Ë 6 45 7
§π∑’Ë 3 æπ—°ß“πª√–®”ÀâÕß¬“ ¡—∏¬¡»÷°…“ªï∑’Ë 6 43 7
§π∑’Ë 4 æπ—°ß“πª√–®”ÀâÕß¬“ ¡—∏¬¡»÷°…“ªï∑’Ë 6 42 7
§π∑’Ë 5 ‡®â“æπ—°ß“π‡¿ —™°√√¡ ª√–°“»π’¬∫—µ√ 38 7

‡®â“æπ—°ß“π‡¿ —™°√√¡
§π∑’Ë 6 ‡®â“æπ—°ß“π‡¿ —™°√√¡ ª√‘≠≠“µ√’ 36 7
§π∑’Ë 7 æπ—°ß“πª√–®”ÀâÕß¬“ ª√‘≠≠“µ√’ 29 7
§π∑’Ë 8 ‡®â“æπ—°ß“π‡¿ —™°√√¡ ª√‘≠≠“‚∑ 26 6

À¡“¬‡Àµÿ ß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π‡√‘Ë¡„™â ‚ª√·°√¡ Hos-Xp ‡¡◊ËÕ ‡¡…“¬π 2550

µ“√“ß 1 ¢âÕ¡Ÿ≈∑—Ë«‰ª¢Õß‡®â“Àπâ“∑’ËºŸâ™à«¬„πß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π (n = 8)



89Vol 25  No 3 September - December 2015 °“√«—¥º≈°“√ªØ‘∫—µ‘ß“π¢Õß‡®â“Àπâ“∑’ËºŸâ™à«¬

„πß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π

æ.».2556 æ.».2557 ¿“æ√«¡

‡®â“Àπâ“∑’Ë
µ.§. æ.¬. ∏.§. ¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬. °.§.  .§. °.¬.

ªïß∫ª√–¡“≥

2557

§π∑’Ë 1 5.78 9.29 10.31 8.76 5.66 8.72 7.73 7.90 5.07 - 2.87 6.69 7.16
§π∑’Ë 2 5.57 3.09 1.60 2.58 2.88 2.39 2.84 1.50 3.15 - 0.56 1.57 2.52
§π∑’Ë 3 1.99 2.23 1.75 2.95 2.52 1.76 2.25 - 0.46 0.95 0.73 0.56 1.65
§π∑’Ë 4 1.29 2.11 2.07 2.19 2.63 1.19 1.70 0.81 0.68 2.07 - 1.12 1.62
§π∑’Ë 5 1.27 2.15 1.34 2.32 3.10 1.61 3.08 - 1.62 1.15 0.56 0.79 1.72
§π∑’Ë 6 1.72 1.53 1.72 3.10 3.08 1.33 2.31 0.84 0.86 2.10 - 1.40 1.81
§π∑’Ë 7 2.09 2.79 2.41 3.14 3.19 1.24 1.35 2.31 - 1.25 1.58 1.61 2.08
§π∑’Ë 8 3.87 2.95 4.53 3.02 2.18 2.73 3.66 2.77 - 2.76 1.28 1.83 2.87

À¡“¬‡Àµÿ ‡¥◊Õπæƒ…¿“§¡ 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 3, 5 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°
‡¥◊Õπ¡‘∂ÿπ“¬π 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 7, 8 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°
‡¥◊Õπ°√°Æ“§¡ 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 1, 2 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°
‡¥◊Õπ ‘ßÀ“§¡ 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 4, 6 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°

µ“√“ß 2 √âÕ¬≈–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ®à“¬¬“„π¢—ÈπµÕπ°“√√—∫§” —Ëß°“√„™â¬“ (§’¬å) ‡∑’¬∫°—∫®”π«π„∫

 —Ëß¬“ (n = 8)

æ.».2556 æ.».2557 ¿“æ√«¡

‡®â“Àπâ“∑’Ë
µ.§. æ.¬. ∏.§. ¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬. °.§.  .§. °.¬.

ªïß∫ª√–¡“≥

2557

§π∑’Ë 1 1.15 1.04 1.29 1.53 1.22 0.52 0.57 0.64 0.48 - 0.37 0.40 0.83
§π∑’Ë 2 0.50 0.44 0.64 0.42 0.52 0.42 0.28 0.37 0.15 - 0.19 0.22 0.38
§π∑’Ë 3 0.42 0.33 0.31 0.50 0.52 0.20 0.26 - 0.30 0.31 0.28 0.44 0.35
§π∑’Ë 4 0.18 0.45 0.19 0.39 0.27 0.20 0.36 0.43 0.30 0.16 - 0.24 0.29
§π∑’Ë 5 0.68 0.55 0.69 0.69 0.49 0.42 0.47 - 0.40 0.17 0.35 0.33 0.47
§π∑’Ë 6 0.88 0.87 0.78 0.76 0.76 0.47 0.38 0.16 0.26 0.18 - 0.35 0.53
§π∑’Ë 7 0.20 0.43 0.22 0.45 0.41 0.20 0.30 0.26 - 0.12 0.14 0.08 0.26
§π∑’Ë 8 0.66 0.49 0.66 1.00 1.24 0.65 0.29 0.39 - 0.59 0.39 0.58 0.63

À¡“¬‡Àµÿ ‡¥◊Õπæƒ…¿“§¡ 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 3, 5 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°
‡¥◊Õπ¡‘∂ÿπ“¬π 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 7, 8 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°
‡¥◊Õπ°√°Æ“§¡ 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 1, 2 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°
‡¥◊Õπ ‘ßÀ“§¡ 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 4, 6 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°

µ“√“ß 3 √âÕ¬≈–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ®à“¬¬“„π¢—ÈπµÕπ°“√®—¥¬“‡∑’¬∫°—∫ª√‘¡“≥°“√®—¥¬“ (®”π«π

√“¬°“√¬“„π„∫ —Ëß¬“∑—ÈßÀ¡¥) (n = 8)



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

æ.».2556 æ.».2557 ¿“æ√«¡

‡®â“Àπâ“∑’Ë
µ.§. æ.¬. ∏.§. ¡.§. °.æ. ¡’.§. ‡¡.¬. æ.§. ¡‘.¬. °.§.  .§. °.¬.

ªïß∫ª√–¡“≥

2557

§π∑’Ë 1 1.55 2.23 2.34 2.24 1.58 1.07 1.06 1.32 0.85 - 0.49 0.80 1.41
§π∑’Ë 2 1.16 0.79 0.78 0.79 0.84 0.74 0.82 0.55 0.52 - 0.24 0.45 0.69
§π∑’Ë 3 0.72 0.64 0.52 0.95 0.88 0.42 0.59 - 0.33 0.44 0.37 0.46 0.57
§π∑’Ë 4 0.42 0.72 0.50 0.64 0.54 0.36 0.55 0.51 0.36 0.39 - 0.33 0.48
§π∑’Ë 5 0.99 0.89 0.82 0.98 1.01 0.68 1.10 - 0.78 0.40 0.43 0.43 0.77
§π∑’Ë 6 1.03 1.01 0.93 1.12 1.17 0.61 0.61 0.32 0.37 0.52 - 0.48 0.74
§π∑’Ë 7 0.41 0.73 0.48 0.79 0.79 0.28 0.40 0.65 - 0.25 0.37 0.29 0.49
§π∑’Ë 8 1.08 0.76 1.50 1.32 1.31 1.09 0.67 0.71 - 0.97 0.63 0.88 0.99

À¡“¬‡Àµÿ ‡¥◊Õπæƒ…¿“§¡ 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 3, 5 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°
‡¥◊Õπ¡‘∂ÿπ“¬π 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 7, 8 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°
‡¥◊Õπ°√°Æ“§¡ 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 1, 2 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°
‡¥◊Õπ ‘ßÀ“§¡ 2557 ‡®â“Àπâ“∑’Ë §π∑’Ë 4, 6 ªØ‘∫—µ‘ß“π∑’Ëß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬πÕ°

µ“√“ß 4 √âÕ¬≈–¢Õß§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ®à“¬¬“„π¢—ÈπµÕπ°“√√—∫§” —Ëß„™â¬“·≈–°“√®—¥¬“‡∑’¬∫°—∫®”π«π

„∫ —Ëß¬“·≈–√“¬°“√¬“ (n = 8)

Õ¿‘ª√“¬º≈

°“√‡ª√’¬∫‡∑’¬∫§«“¡§≈“¥‡§≈◊ËÕπ°àÕπ°“√

®à“¬¬“¢Õß‡®â“Àπâ“∑’Ë·µà≈–§π‚¥¬§‘¥‡ªìπ√âÕ¬≈–

§«“¡§≈“¥‡§≈◊ËÕπ‡∑’¬∫°—∫ª√‘¡“≥ß“π∑’Ë∑”‰¥â æ∫«à“

„π¢—ÈπµÕπ°“√√—∫§” —Ëß°“√„™â¬“ (§’¬å) ‡®â“Àπâ“∑’Ë§π

∑’Ë 4 ¡’§«“¡§≈“¥‡§≈◊ËÕππâÕ¬∑’Ë ÿ¥ (√âÕ¬≈– 1.62)

∂—¥‰ª‡ªìπ‡®â“Àπâ“∑’Ë§π∑’Ë 3 (√âÕ¬≈– 1.65), §π∑’Ë 5

(√âÕ¬≈– 1.72), §π∑’Ë 6 (√âÕ¬≈– 1.81) ·≈–‡®â“Àπâ“∑’Ë

§π∑’Ë 1 ¡’§«“¡§≈“¥‡§≈◊ËÕπ¡“°∑’Ë ÿ¥ (√âÕ¬≈– 7.16)

„π¢—ÈπµÕπ°“√®—¥¬“ æ∫«à“‡®â“Àπâ“∑’Ë §π∑’Ë 7 ¡’§«“¡

§≈“¥‡§≈◊ËÕππâÕ¬∑’Ë ÿ¥ (√âÕ¬≈– 0.26) ∂—¥‰ª‡ªìπ

‡®â“Àπâ“∑’Ë§π∑’Ë 4 (√âÕ¬≈– 0.29), §π∑’Ë 3 (√âÕ¬≈–

0.35), §π∑’Ë 2 (√âÕ¬≈– 0.38) ·≈–‡®â“Àπâ“∑’Ë§π∑’Ë 1

¡’§«“¡§≈“¥‡§≈◊ËÕπ¡“°∑’Ë ÿ¥ (√âÕ¬≈– 0.83)  √ÿª

¿“æ√«¡∑—Èß Õß¢—ÈπµÕπ°“√ªØ‘∫—µ‘ß“π æ∫«à“‡®â“Àπâ“

∑’Ë§π∑’Ë 4 ¡’ª√– ‘∑∏‘¿“æ¡“°∑’Ë ÿ¥ (¡’§«“¡§≈“¥‡§≈◊ËÕπ

√âÕ¬≈– 0.48) ·≈– ‡®â“Àπâ“∑’Ë§π∑’Ë 1 ¡’ª√– ‘∑∏‘¿“æ

πâÕ¬∑’Ë ÿ¥ (¡’§«“¡§≈“¥‡§≈◊ËÕπ√âÕ¬≈– 1.41) ‚¥¬∑’Ë

§«“¡§≈“¥‡§≈◊ËÕπ„π¢—ÈπµÕπ°“√§’¬å√—∫§” —Ëß°“√

„™â¬“ ‡°‘¥¡“°°«à“„π¢—ÈπµÕπ°“√®—¥¬“ ÷́ËßÕ“®‡ªìπ

‡æ√“–°“√√—∫§” —Ëß°“√„™â¬“ ∑’Ë‡ªìπ°“√§’¬å¢âÕ¡Ÿ≈„π

‚ª√·°√¡ Hos-Xp π—Èπ¡’§«“¡≈–‡Õ’¬¥ —́∫´âÕπ

´÷Ë ß·¡â ‡®â“Àπâ“∑’Ë∑ÿ°§π®–¡’ª√– ∫°“√≥å°“√„™â

‚ª√·°√¡ Hos-Xp „°≈â‡§’¬ß°—π ·µà°“√‡√’¬π√ŸâÕ“®‰¡à

‡∑à“°—π ´÷Ëß‡®â“Àπâ“∑’Ë§π∑’Ë 1 ¡’Õ“¬ÿ¡“°∑’Ë ÿ¥ 55 ªï Õ“®

®–¡’º≈µàÕª√– ‘∑∏‘¿“æ„π°“√ªØ‘∫—µ‘ß“π ·≈–§«“¡

 “¡“√∂„π°“√Õà“π≈“¬¡◊Õ·æ∑¬å¢Õß‡®â“Àπâ“∑’Ë·µà≈–

§πÕ“®·µ°µà“ß°—π  à«πµ”·Àπàß¢Õß‡®â“Àπâ“∑’Ë ´÷Ëß

¡’∑—Èß‡®â“æπ—°ß“π‡¿ —™°√√¡ (n = 3) æπ—°ß“π

‡¿ —™°√√¡ (n = 1) ·≈– æπ—°ß“πª√–®”ÀâÕß¬“ (n =

4) Õ“®®–‰¡à¡’º≈µàÕª√– ‘∑∏‘¿“æ„π°“√ªØ‘∫—µ‘ß“π

‡π◊ËÕß®“°¡’°“√ªØ‘∫—µ‘ß“π∑’Ë§≈â“¬§≈÷ß°—π ®π‡°‘¥‡ªìπ

∑—°…–„π°“√ªØ‘∫—µ‘ß“π∑’Ë„°≈â‡§’¬ß°—π

πÕ°®“°π’È ¬— ßæ∫«à “°“√ªØ‘∫— µ‘ ß “π¢Õß

‡®â“Àπâ“∑’Ë·µà≈–§πµ—Èß·µà‡¥◊Õπ∑’ËÀâ“¢Õß°“√‡°Á∫¢âÕ¡Ÿ≈

‰ª®π∂÷ß‡¥◊Õπ ÿ¥∑â“¬¡’§à“§«“¡§≈“¥‡§≈◊ËÕππâÕ¬°«à“
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„πß“π∫√‘°“√®à“¬¬“ºŸâªÉ«¬„π

„π™à«ß 4 ‡¥◊Õπ·√° ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–„π√–À«à“ß

°“√»÷°…“ ºŸâ«‘®—¬‰¥âπ”º≈‰ª –∑âÕπ°≈—∫„Àâ·µà≈–

∫ÿ§§≈·≈–∑’¡√—∫∑√“∫ ‡°‘¥°“√∑∫∑«π·≈– √â“ß

°√–∫«π°“√‡√’¬π√Ÿâ√à«¡°—π ∑”„Àâ‡°‘¥°“√™à«¬‡À≈◊Õ

‡°◊ÈÕ°Ÿ≈°—π„π≈—°…≥–ºŸâ∑’Ë™”π“≠°«à“™à«¬‡À≈◊ÕºŸâ∑’Ë

™”π“≠πâÕ¬°«à“

 √ÿªº≈·≈–¢âÕ‡ πÕ·π–

§«“¡§≈“¥‡§≈◊ËÕπ‡°‘¥„π¢—ÈπµÕπ°“√§’¬å√—∫

§” —Ëß°“√„™â¬“ ¡“°°«à“„π¢—ÈπµÕπ°“√®—¥¬“ ‚¥¬

Õ“¬ÿ ·≈–µ”·Àπàßß“π‰¡à¡’º≈µàÕª√– ‘∑∏‘¿“æ¢Õß

‡®â“Àπâ“∑’Ë ·≈– §«“¡§≈“¥‡§≈◊ËÕπ„π°“√ªØ‘∫—µ‘ß“π

¢Õß‡®â“Àπâ“∑’Ë·µà≈–§π¡’·π«‚πâ¡≈¥≈ß´÷Ëß‡√‘Ë¡‡ÀÁπ‡¡◊ËÕ

ºà“π 4 ‡¥◊Õπ·√°‰ª·≈â« ‚¥¬°“√¥”‡π‘π°“√„Àâ¡’°“√

∑∫∑«π·≈– √â“ß°√–∫«π°“√‡√’¬π√Ÿâ√à«¡°—π ®–‡°‘¥

·√ß°√–µÿâπ„π∑“ß∫«°µàÕ°“√ªØ‘∫—µ‘ß“π ·≈–®– àßº≈

„Àâ°“√µ√«® Õ∫¬“‚¥¬‡¿ —™°√ ¡’§«“¡§≈“¥‡§≈◊ËÕπ

πâÕ¬≈ß ºŸâªÉ«¬‰¥â√—∫¬“∑’Ë∂Ÿ°µâÕß‡À¡“– ¡ ·≈–¡’

ª√– ‘∑∏‘¿“æ Õπ÷Ëß À“°∑”°“√‡°Á∫¢âÕ¡Ÿ≈‰ª¢â“ßÀπâ“

·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈‡ªìπ√“¬‡¥◊Õπ®–‡ªìπª√–‚¬™πå¡“°

¢÷Èπ‡æ√“–®– “¡“√∂·°â‰¢ “‡Àµÿ¢Õß§«“¡§≈“¥

‡§≈◊ËÕπ∑’Ë‡°‘¥¢÷Èπ‰¥â∑—π∑’

°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬ ¢Õ¢Õ∫§ÿ≥ ‡¿ —™°√ √—µπå ∫√√≈ÿæ—π∏ÿπ“∂

À—«Àπâ“°≈ÿà¡ß“π‡¿ —™°√√¡ ∑’Ë π—∫ πÿπ„Àâ‡°‘¥ß“π

«‘®—¬  ‡¿ —™°√ æ—∑¬“  ÿà¡·°â«, ‡¿ —™°√À≠‘ß °¡≈æ—™√

‡Õ◊ÈÕ°ÿ»≈ ¡∫Ÿ√≥å ·≈–‡®â“Àπâ“∑’Ëß“π∫√‘°“√®à“¬¬“

ºŸâªÉ«¬„π °≈ÿà¡ß“π‡¿ —™°√√¡‚√ßæ¬“∫“≈»√’ —ß«√

 ÿ‚¢∑—¬ „π°“√™à«¬‡°Á∫¢âÕ¡Ÿ≈·≈–√«∫√«¡¢âÕ¡Ÿ≈°“√«‘®—¬

‡Õ° “√Õâ“ßÕ‘ß

1. ¡—ß°√ ª√–æ—π∏å«—≤π–. °“√∫√‘À“√§«“¡‡ ’Ë¬ß„πß“π
‡¿ —™°√√¡ (Risk management in Pharmacy). „π:∏‘¥“
π‘ß “ππ∑å, °‘µµ‘ æ‘∑—°…åπ‘µ‘π—π∑å, ª√¡‘π∑√å «’√–Õπ—πµ
«—≤πå, ¡—ß°√ ª√–æ—π∏å«—≤π–,  “¬—≥Àå ™“µ–‡¡∏’«ß»å
(∫√√≥“∏‘°“√). ‡ âπ∑“ß Ÿà§ÿ≥¿“æ∫√‘°“√‡¿ —™°√√¡.
ππ∑∫ÿ√’:  ∂“∫—πæ—≤π“·≈–√—∫√Õß§ÿ≥¿“æ‚√ßæ¬“∫“≈,
2543:33-47.

2. ¡—ß°√ ª√–æ—π∏å«—≤π–. °“√ ◊ËÕ “√:√“°∞“π§«“¡
ª≈Õ¥¿—¬ºŸâªÉ«¬. „π:¡—ß°√ ª√–æ—π∏å«—≤π– (∫√√≥“∏‘°“√).
√–∫∫¬“‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬. °√ÿß‡∑æ¡À“π§√ :  ¡“§¡
‡¿ —™°√√¡‚√ßæ¬“∫“≈ (ª√–‡∑»‰∑¬), 2553:192-204.

3. ∏‘¥“ π‘ß “ππ∑å. °“√„Àâ∫√‘°“√‡¿ —™°√√¡ºŸâªÉ«¬„π. „π:

∏‘¥“ π‘ß “ππ∑å, °‘µµ‘ æ‘∑—°…åπ‘µ‘π—π∑å, ¡—ß°√ ª√–æ—π∏å
«—≤π–, «‘¡≈ Õπ—πµå °ÿ≈«—≤πå (∫√√≥“∏‘°“√). µ√ß
ª√–‡¥Áπ‡πâπ Ÿà§ÿ≥¿“æß“π‡¿ —™°√√¡‚√ßæ¬“∫“≈.
°√ÿß‡∑æ¡À“π§√ :  ∂“∫—πæ—≤π“·≈–√—∫√Õß§ÿ≥¿“æ
‚√ßæ¬“∫“≈, 2545;61-71.

4. ‡™‘¥™—¬  ÿπ∑√¿“ , √—™Æ“æ√  ÿπ∑√¿“ , ‡æ’¬ß‡æÁ≠
∏π“‡∑æ“°√ ·≈–§≥–. °“√«—¥ß“π‚¥¬„™â‡∑§π‘§°“√
®—∫‡«≈“„πß“π‡¿ —™°√√¡. «“√ “√‡¿ —™°√√¡‚√ßæ¬“∫“≈.
2550;17:S17-S26.

5. √®πæ√√≥ Õ¡√√ÿ®‘‚√®πå. °“√«—¥ª√– ‘∑∏‘¿“æ°“√
∑”ß“π¢Õßæπ—°ß“π IT  ∂“∫—π°“√‡ß‘π·ÀàßÀπ÷Ëß‚¥¬«‘∏’
Data envelopment analysis.  ◊∫§âπ®“° : http://
digital.library.tu.ac.th. «—π∑’Ë‡¢â“ ◊∫§âπ 3 ∏—π«“§¡, 2557.
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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

Drug-induced Hypersensitivity Syndrome ®“°¬“°—π™—°

¿—∑√“¿“ ¢ÿπ»—°¥‘‚¬¥¡ ¿.∫. (∫√‘∫“≈‡¿ —™°√√¡)*

∫∑π”

Drug-induced hypersensitivity syndrome

(DIHS) ‡ªìπ°“√·æâ¬“·∫∫‡°‘¥™â“ (delayed type

hypersensitivity) ∑’Ë¡’§«“¡√ÿπ·√ß·≈–¡’Õ—πµ√“¬∂÷ß

™’«‘µ ¡’Õ“°“√· ¥ß∑“ß§≈‘π‘° ‰¥â·°à °“√‡°‘¥º◊Ëπ ¡’‰¢â

·≈–§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–¿“¬„π1 „πªï §.». 1996

Bocquet ·≈–§≥–‰¥âπ”§”«à“ drug rash with eosi-

nophilia and systemic symptoms (DRESS)

¡“„™â·∑π DIHS2 Õ¬à“ß‰√°Áµ“¡ §”«à“ DRESS Õ“®

‰¡à§àÕ¬‡À¡“– ¡π—° ‡π◊ËÕß®“°¿“«– eosinophilia

(¿“«–∑’Ë¡’‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ eosinophil  Ÿß) ‰¡à

‰¥âæ∫√à«¡¥â«¬„πºŸâªÉ«¬∑ÿ°√“¬∑’Ë¡’Õ“°“√∑“ßº‘«Àπ—ß

À√◊ÕÕ“°“√∑“ß√–∫∫Õ◊ËπÊ3 „π∫∑§«“¡π’È®–„™â DRESS

·≈– DIHS „π§«“¡À¡“¬‡¥’¬«°—π

Õÿ∫—µ‘°“√≥å°“√‡°‘¥ DIHS „πºŸâ∑’Ë‰¥â√—∫¬“

°—π™—°Õ¬Ÿà√–À«à“ß 1:10,000 ∂÷ß 1:1,000 √“¬4 ∫“ß

°“√»÷°…“æ∫Õÿ∫—µ‘°“√≥å ª√–¡“≥ 1:500 √“¬5 ·≈–

æ∫Õ—µ√“°“√‡ ’¬™’«‘µ‰¥âª√–¡“≥√âÕ¬≈– 10 ¢ÕßºŸâªÉ«¬6

´÷Ëß¬“°—π™—°∑’Ëæ∫«à“‡ªìπ “‡Àµÿ‰¥â∫àÕ¬§◊Õ °≈ÿà¡ aro-

matic anticonvulsants ‡™àπ carbamazepine,

phenobarbital, phenytoin, lamotrigine, primidone

·≈– zonisamide7

ªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥ DIHS ‰¥â·°à ‡¥Á°Õ“¬ÿ

πâÕ¬°«à“ 10 ªï °“√µ‘¥‡™◊ÈÕ‰«√—  ‡™◊ÈÕ™“µ‘ ªØ‘°‘√‘¬“

√–À«à“ß¬“ ·≈–æ—π∏ÿ°√√¡ °“√∑’ËºŸâªÉ«¬‡¥Á°·√°‡°‘¥

®π∂÷ßÕ“¬ÿ 10 ªï (™à«ß 10.4±6.5 ªï) ‡ªìπªí®®—¬‡ ’Ë¬ß

¢Õß DIHS ‰¥âπ—Èπ ‡π◊ËÕß®“°™à«ßÕ“¬ÿ¥—ß°≈à“«æ∫

°“√™—°‰¥â∫àÕ¬8 ºŸâªÉ«¬µ‘¥‡™◊ÈÕ human immuno-

deficiency virus (HIV) ∑’Ë‰¥â√—∫¬“°—π™—° pheny-

toin ‡°‘¥°“√·æâ¬“‰¥â√âÕ¬≈– 149 ·≈–æ∫«à“°“√µ‘¥

‡™◊ÈÕ human herpesvirus 6 (HHV-6), human

herpesvirus 7 (HHV-7), Epstein-Barr virus

(EBV) ·≈– cytomegalovirus (CMV) ‡ªìπ

ªí®®—¬‡ ’Ë¬ßÀπ÷Ëß¢Õß°“√‡°‘¥ DIHS ‰¥â 10  ”À√—∫

ªí®®—¬¥â“π‡™◊ÈÕ™“µ‘ °àÕπÀπâ“π’È¡’√“¬ß“π«à“§πº‘«¥”

¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥ DIHS ¡“°°«à“‡™◊ÈÕ™“µ‘Õ◊Ëπ
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(√âÕ¬≈– 6 ¢Õßª√–™“°√)11 Õ¬à“ß‰√°Áµ“¡ Shapiro

·≈–§≥–æ∫«à“‡™◊ÈÕ™“µ‘§Õ‡§‡ ’́¬π —¡æ—π∏å°—∫°“√‡°‘¥

DIHS „π —¥ à«π Ÿß∑’Ë ÿ¥ (√âÕ¬≈– 71)12 ªØ‘°‘√‘¬“

√–À«à“ß¬“∫“ßµ—« àß‡ √‘¡„Àâ‡°‘¥ DIHS ¡“°¢÷Èπ ‚¥¬

ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“ lamotrigine √à«¡°—∫ valproic acid

¡’º≈≈¥°“√°”®—¥¬“‚¥¬√«¡≈ßª√–¡“≥√âÕ¬≈– 21

·≈–‡æ‘Ë¡§à“§√÷Ëß™’«‘µ (half-life) ¢Õß lamotrigine

·≈–∑”„ÀâªØ‘°‘√‘¬“ glucuronidation ∑’Ë„™â„π°“√

°”®—¥¬“ lamotrigine ∫°æ√àÕß‰ª13 °“√·ª√º—π

¢Õß¬’π human leukocyte antigen (HLA) (À√◊Õ

‡√’¬° major histocompatibility complex) ∑”„Àâ

√à“ß°“¬·µà≈–§π¡’°“√µÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π∑’Ë·µ°

µà“ß°—π °“√µ√«®æ∫¬’π HLA ∫“ß™π‘¥®÷ß‡ªìπªí®®—¬

‡ ’Ë¬ßÀπ÷Ëß¢Õß°“√‡°‘¥°“√·æâ¬“·∫∫√ÿπ·√ß‰¥â  ”À√—∫

√“¬ß“π DIHS/DRESS æ∫«à“ HLA-A*3101 ∑’Ë

∑”°“√»÷°…“„π°≈ÿà¡ª√–™“°√‡™◊ÈÕ™“µ‘¬ÿ‚√ªµÕπ‡Àπ◊Õ

≠’ËªÿÉπ ·≈–‡°“À≈’  —¡æ—π∏å°—∫ DIHS/DRESS ®“°¬“

carbamazepine14-16

æ¬“∏‘«‘∑¬“°“√‡°‘¥ DIHS

æ¬“∏‘«‘∑¬“„π°“√‡°‘¥ DIHS ¢≥–π’È¬—ß‰¡à

 “¡“√∂Õ∏‘∫“¬‰¥â™—¥‡®π ·µà§“¥«à“Õ“®‡°‘¥®“°

ªØ‘°‘√‘¬“Õ—π —́∫ ấÕπ√–À«à“ß ¡¡µ‘∞“π„π 2 ¢âÕ À√◊Õ

¡“°°«à“ 2 ¢âÕ17 ¥—ßµàÕ‰ªπ’È

1. °“√ – ¡¢Õß toxic metabolite

æ—π∏ÿ°√√¡¢ÕßºŸâ∑’Ëæ√àÕß‡Õπ‰´¡å∑’Ë„™â‡ª≈’Ë¬π

 ¿“æ “√∫“ß™π‘¥∑”„Àâ‡°‘¥°“√ – ¡¢Õß‡¡·∑∫Õ‰≈µå

∑’Ë‡ªìπæ‘…µàÕ√à“ß°“¬ (toxic metabolite)  ”À√—∫

¬“°≈ÿà¡ aromatic anticonvulsants ‡™àπ pheny-

toin, phenobarbital, carbamazepine, primi-

done (À≈—ß metabolism ®–‰¥â¬“ phenobarbital)

·≈– oxcarbazepine (¡’‚§√ß √â“ß§≈â“¬ carba-

mazepine) ‡¡◊ËÕ‡¢â“ Ÿà√à“ß°“¬®–∂Ÿ°‡ª≈’Ë¬π ¿“æ∑’Ëµ—∫

‚¥¬‡Õπ‰´¡å cytocrome P450 (CYP450) ‰¥â‡ªìπ

‡¡·∑∫Õ‰≈µå∑’Ë‡ªìπæ‘…™◊ËÕ arene oxide ´÷Ëß ®–∂Ÿ°

‡ª≈’Ë¬π ¿“æµàÕ‰ª‰¥â‡ªìπ “√∑’Ë‰√â§«“¡‡ªìπæ‘…

‚¥¬‡Õπ‰´¡å epoxide hydrolase ÷́ËßÀ“°¡’§«“¡

∫°æ√àÕß¢Õß‡Õπ‰´¡å¥—ß°≈à“« arene oxide ∑’Ë∂Ÿ°

°”®—¥‰¡àÀ¡¥Õ“®‰ª°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß√à“ß°“¬

∑”„Àâ‡°‘¥°“√∑”≈“¬‡´≈≈åµàÕ‰ª17-18 ¡’°“√»÷°…“∑’Ë

µ√«®æ∫ antibody µàÕ CYP450 3A1 „πºŸâªÉ«¬

DIHS ´÷Ëß§“¥«à“ arene oxide ®–®—∫°—∫ CYP450

¥â«¬æ—π∏–‚§«“‡≈π∑å ·≈–‡ª≈’Ë¬π√Ÿª·∫∫‡ ¡◊Õπ

‡ªìπ neoantigen ·≈â«°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π „Àâ‡°‘¥

°“√ √â“ß antibody19 Õ¬à“ß‰√°Áµ“¡ ¡¡µ‘∞“π¥—ß

°≈à“«‰¡à “¡“√∂Õ∏‘∫“¬ DIHS „π lamotrigine

‰¥â ‡π◊ËÕß®“° à«π„À≠à¬“®–‡°‘¥°“√ conjugation

·≈–¡’¬“‡æ’¬ß à«ππâÕ¬‡∑à“π—Èπ∑’Ë®–‡¢â“ Ÿà phase I

metabolism ®÷ß‰¡à∑√“∫·πà™—¥«à“º≈º≈‘µ∑’Ë‰¥â®“°

phase I metabolism ®–°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π„Àâ‡°‘¥

DIHS À√◊Õ‰¡à20 Õ¬à“ß‰√°Áµ“¡æ∫√“¬ß“π°“√»÷°…“

¬“ lamotrigine „π‡´≈≈åµ—∫ÀπŸæ∫«à“ ¡’°“√‡æ‘Ë¡¢÷Èπ

¢Õß arene oxide ‰¥â 21  à«π¬“°—π™—°„π°≈ÿà¡ non

aromatic anticonvulsants æ∫°√≥’»÷°…“ 1 √“¬

„π¬“ valproic acid ∑’Ë¬“ à«π„À≠à®–ºà“π°“√ con-

jugation ‰¥â glucuronic acid ´÷Ëß‡ªìπ toxic meta-

bolite ∑’Ë°√–µÿâπ„Àâ‡°‘¥ DIHS22

2. °“√µ‘¥‡™◊ÈÕ‰«√— 

 ”À√—∫°≈‰°°“√‡°‘¥¬—ß‰¡à·πà™—¥ §“¥«à“°“√

µ‘¥‡™◊ÈÕ‰«√— Õ“®‡ª≈’Ë¬π·ª≈ß°√–∫«π°“√‡ª≈’Ë¬π

 ¿“æ¬“ À√◊Õ‡Àπ’Ë¬«π”„Àâ¡’°“√ àß danger signal π”

‰ª Ÿà°“√°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π23

2.1 Human herpesvirus 6 (HHV-6) ·≈–

Human herpesvirus 7 (HHV-7)

¡’À≈“¬°“√»÷°…“∑’Ëæ∫§«“¡‡™◊ËÕ¡‚¬ß

√–À«à“ß°“√°”‡√‘∫ (reactivation) ¢Õß‰«√—  HHV-6
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µàÕ°“√‡°‘¥ DIHS/DRESS ·µà°Á¬—ß‰¡à∑√“∫°≈‰°

°“√‡°‘¥Õ¬à“ß™—¥‡®π

¡’°“√»÷°…“·∫∫ in vivo „πª√–‡∑»≠’ËªÿÉπ

· ¥ß„Àâ‡ÀÁπ∂÷ß°“√°“√°”‡√‘∫¢Õß‰«√—  HHV-6 π”

‰ª Ÿà°“√ √â“ß proinflammatory cytokines ‚¥¬

‡©æ“– tumor necrosis factor (TNF)-α ·≈–

interleukin (IL)-6 ÷́ËßÕ“®π”‰ª Ÿà°“√‡°‘¥Õ“°“√

· ¥ß∑“ß§≈‘π‘°24  ”À√—∫°“√»÷°…“„πª√–‡∑»

Ω√—Ëß‡»  æ∫«à“°“√µÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π¢ÕßºŸâªÉ«¬

DRESS ‡ªìπ°“√µàÕµâ“π‡™◊ÈÕ HHV ‚¥¬µ√ß ‚¥¬

‡©æ“– HHV-625 °“√»÷°…“·∫∫¬âÕπÀ≈—ß„π

ºŸâªÉ«¬™π™“µ‘≠’ËªÿÉπ 118 √“¬ æ∫«à“√âÕ¬≈– 63 ¢Õß

ºŸâªÉ«¬∑’Ëæ∫ DIHS ®“°¬“°—π™—° ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß

HHV-6 IgG ·≈–/À√◊Õ ‡æ‘Ë¡¢÷Èπ¢Õß HHV-6 DNA

„π‡≈◊Õ¥∂÷ß√âÕ¬≈– 83.926  à«π Oskay ·≈–§≥–27

∑”°“√»÷°…“·∫∫‰ª¢â“ßÀπâ“„πºŸâªÉ«¬™π™“µ‘µÿ√°’∑’Ë‰¥â

√—∫¬“°—π™—°∑’Ë‡°‘¥ DIHS 23 √“¬ ‡ª√’¬∫‡∑’¬∫°—∫

°≈ÿà¡§«∫§ÿ¡ 2 °≈ÿà¡ §◊Õ°≈ÿà¡‰¡à‡°‘¥Õ“°“√‰¡àæ÷ß

ª√– ß§å®“°¬“ ·≈–°≈ÿà¡∑’Ë‡°‘¥º◊Ëπ‡≈Á°πâÕ¬‚¥¬‰¡à¡’‰¢â

À√◊Õ§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–¿“¬„π æ∫«à“°≈ÿà¡∑’Ë‡°‘¥

DIHS ¡’°“√°√–µÿâπ¢Õß‰«√— √âÕ¬≈– 30 ‚¥¬µ√«®

æ∫ DNA ¢Õß HHV-6 ·≈– HHV-7 „π‡≈◊Õ¥‚¥¬

‰¡àæ∫°“√°√–µÿâπ¢Õß‰«√— „π°≈ÿà¡§«∫§ÿ¡∑—Èß 2 °≈ÿà¡

®“°§«“¡ —¡æ—π∏å¥—ß°≈à“« Japanese consensus

group ‰¥â·π–π”„Àâ°“√µ√«® HHV-6 ‡ªìπ gold

standard test „πºŸâªÉ«¬∑’Ë¡’¿“«– DIHS ·≈–°“√

µ√«®æ∫ HHV-6 °Á∂Ÿ°∫√√®ÿ‡ªìπÀπ÷Ëß„π‡°≥±å°“√

«‘π‘®©—¬¿“«– DIHS ¥â«¬‡™àπ°—π

2.2 Epstein-Barr virus (EBV)

√“¬ß“π°√≥’»÷°…“ºŸâªÉ«¬™π™“µ‘Õ‘µ“≈’√“¬

Àπ÷Ëß∑’Ë¡’¿“«– DIHS ·≈–æ∫µ—∫ÕàÕπÕ—°‡ ∫ µ√«®

æ∫ anti-EBV early antigen (EA), IgM anti-

body ·≈– anti-EBV EA IgG antibody „π‡≈◊Õ¥

‡æ‘Ë¡¢÷Èπ28  —ππ‘…∞“π«à“Õ“®‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ EBV

µàÕ B-cell ‡Àπ’Ë¬«π”„Àâ¡’°“√· ¥ßÕÕ°¢Õß host-

encoded superantigen ∑”„Àâ‡°‘¥°“√°√–µÿâπ T-cell

¡“°¢÷Èπ®“°µ—«¬“‡ÕßÀ√◊Õ®“°‡¡·∑∫Õ‰≈µå¢Õß¬“29

2.3 Hepatitis A (HAV) ·≈– Hepatitis E

virus (HEV)

√“¬ß“π°√≥’»÷°…“ºŸâªÉ«¬™π™“µ‘ŒàÕß°ß√“¬

Àπ÷Ëß∑’Ë¡’¿“«– DIHS ®“° phenobarbital µ√«®æ∫

HAV-specific IgM ·≈–Õ’°√“¬µ√«®æ∫ HEV-

specific IgM ÷́Ëßµ√«®æ∫„π —ª¥“Àå·√°¢Õß°“√

‡°‘¥Õ“°“√„πºŸâªÉ«¬∑—Èß Õß√“¬30

2.4 Cytomegalovirus (CMV)

Seishima ·≈–§≥– æ∫°“√°√–µÿâπ¢Õß

CMV „πºŸâªÉ«¬∑’Ë‡°‘¥ DIHS 7 √“¬ ‚¥¬µ√«®æ∫„π

«—π∑’Ë 32-51 À≈—ß‡√‘Ë¡‡°‘¥Õ“°“√ ·≈–¡—°‡°‘¥¿“¬„π

10-21 «—πÀ≈—ßæ∫°“√°√–µÿâπ¢Õß HHV-610 ´÷Ëß

 Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈¢Õß Asano ·≈–§≥– ´÷Ëßæ∫

°“√°√–µÿâπ¢Õß CMV À≈—ß®“°¡’°“√°√–µÿâπ¢Õß

HHV-6 „πºŸâªÉ«¬™π™“µ‘≠’ËªÿÉπ„πºŸâªÉ«¬®”π«π 18

√“¬·≈–„π°√≥’»÷°…“ 2 √“¬∑’Ë‡°‘¥ DIHS ‡™àπ°—π31

3. æ—π∏ÿ°√√¡∑’Ë‡°’Ë¬«¢âÕß°—∫¬’π HLA

¡’À≈“¬°“√»÷°…“æ∫§«“¡ —¡æ—π∏å¢Õßæ—π∏ÿ-

°√√¡∑’Ë‡°’Ë¬«¢âÕß°—∫¬’π HLA ∫“ß™π‘¥∑’Ëæ∫®“°°“√

µ√«®‡≈◊Õ¥¡’§«“¡®”‡æ“–µàÕ°“√·æâ¬“™π‘¥√ÿπ·√ß

‡™àπ HLA-B*1502  —¡æ—π∏å°—∫¬“ carbamazepine

µàÕ°“√‡°‘¥ Stevens-Johnson syndrome (SJS)

·≈– toxic epidermal necrolysis (TEN) „πºŸâªÉ«¬

™π™“µ‘®’π32  ”À√—∫Õ“°“√ DIHS/DRESS æ∫«à“

HLA-A*3101 °Á¡’§«“¡ —¡æ—π∏å°—∫¬“ carbama-

zepine „π∫“ß‡™◊ÈÕ™“µ‘¥—ß∑’Ë°≈à“«¡“·≈â«14-16

4. Graft-versus-host disease (GVHD)

GVHD ¡’Õ“°“√∑“ß§≈‘π‘°§≈â“¬§≈÷ß°—∫ DIHS

®÷ß§“¥«à“¬“°—π™—°®–‡ª≈’Ë¬π·ª≈ß‡¡Á¥‡≈◊Õ¥¢“« lym-
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phocyte ‡ªìπ≈—°…≥–∑’Ë∑”„Àâ®¥®”‡π◊ÈÕ‡¬◊ËÕ¢Õß host

«à“‡ªìπ ‘Ëß·ª≈°ª≈Õ¡33

Õ“°“√· ¥ß∑“ß§≈‘π‘°¢Õß DIHS/DRESS

DIHS/DRESS  “¡“√∂‡°‘¥‰¥âµ—Èß·µà 1  —ª¥“Àå

®π∂÷ß 3 ‡¥◊ÕπÀ≈—ß‰¥â√—∫¬“34 ≈—°…≥–Õ“°“√· ¥ß

®–ª√–°Õ∫¥â«¬ 3 Õ“°“√ ‰¥â·°à º◊Ëπº‘«Àπ—ß ‰¢â

·≈–§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–¿“¬„π ‚¥¬Õ«—¬«–∑’Ëæ∫

«à“º‘¥ª°µ‘¡“°∑’Ë ÿ¥ §◊Õ µ—∫ ‰µ πÕ°®“°π—Èπ¬—ßæ∫

Õ“°“√„π√–∫∫Õ◊Ëπ‰¥â ‡™àπ √–∫∫‡≈◊Õ¥ µàÕ¡‰∑√Õ¬¥å

ªÕ¥ °≈â“¡‡π◊ÈÕ ¡â“¡ µ“ ‡ªìπµâπ34-37 ´÷Ëßæ∫√“¬ß“π

Õÿ∫—µ‘°“√≥å¥—ß· ¥ß„πµ“√“ß 1

°“√«‘π‘®©—¬·¬°‚√§

 ”À√—∫°“√«‘π‘®©—¬·¬°‚√§ °≈ÿà¡Õ“°“√ DIHS/

DRESS ®–¡’≈—°…≥–Õ“°“√§≈â“¬§≈÷ß°—∫‚√§Õ◊Ëπ ‰¥â

·°à °“√µ‘¥‡™◊ÈÕ‰«√— µà“ßÊ (EBV, CMV ·≈– µ—∫

Õ—°‡ ∫®“°‡™◊ÈÕ‰«√— ), collagen vascular disease,

¡–‡√ÁßµàÕ¡πÈ”‡À≈◊Õß, Kawasaki disease ·≈–§≈â“¬

°—∫Õ“°“√·æâ¬“∑“ßº‘«Àπ—ß∑’Ë√ÿπ·√ß∫“ß™π‘¥ ‡™àπ

SJS/TEN, AGEP À√◊Õ erythroderma33-34

°“√«‘π‘®©—¬

°“√«‘π‘®©—¬¿“«– DIHS/DRESS ®”‡ªìπµâÕß

„™â‡§√◊ËÕß¡◊ÕÀ√◊Õ‡°≥±å°“√«‘π‘®©—¬µà“ßÊ ‡æ◊ËÕ√à«¡

ª√–‡¡‘π‡π◊ËÕß®“° “¡“√∂·¬°Õ“°“√‰¥â¬“°®“°‚√§Õ◊Ëπ

ªí®®ÿ∫—π¡’‡°≥±å°“√«‘π‘®©—¬∑’Ë®—¥∑”¢÷Èπ®“°À≈“¬§≥–

‰¥â·°à Bocquet ·≈–§≥–2, Japanese consensus

group3, RegiSCAR study group38 ·≈– Son-

theimer ·≈– Houpt39 ´÷Ëß à«π„À≠à¡’§«“¡§≈â“¬§≈÷ß

°—π„π‡√◊ËÕß°“√æ‘®“√≥“‡√◊ËÕß‰¢â º◊Ëπ §«“¡º‘¥ª°µ‘

¢ÕßÕ«—¬«–¿“¬„π µàÕ¡πÈ”‡À≈◊Õß‚µ ·≈–º≈µ√«®

‡≈◊Õ¥ ·µà Japan consensus group ®–¡’§«“¡·µ°

µà“ß®“°‡°≥±å°“√«‘π‘®©—¬Õ◊Ëπ‚¥¬π”¿“«–∑’Ë¡’°“√

°√–µÿâπ¢Õß‰«√—  HHV-6 ¡“√à«¡æ‘®“√≥“¥â«¬ (¥—ß

µ“√“ß 2)

πÕ°®“°π’È°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∑’Ë¬◊π

¬—π ‰¥â·°à lymphocyte toxicity assay (LTA) ‡ªìπ

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√·∫∫ in vitro ‡æ◊ËÕµ√«®

À“‡¡·∑∫Õ‰≈µå∑’Ë‰ª°√–µÿâπ„Àâ‡°‘¥°“√·æâ  à«π¬“

°—π™—°°≈ÿà¡ aromatic anticonvulsants ®–µ√«®

À“ arene oxide ·∑π ∑—Èßπ’Èæ∫«à“ LTA ¡’§«“¡‰«

 Ÿß∂÷ß√âÕ¬≈– 85-10040

Õ“°“√· ¥ß √“¬ß“πÕÿ∫—µ‘°“√≥å (√âÕ¬≈–)

‰¢â 90-10035-37

Õ“°“√∑“ßº‘«Àπ—ß 9035-37

µàÕ¡πÈ”‡À≈◊Õß‚µ 70-9035-37

µ—∫ 50-6035-37

√–∫∫‡≈◊Õ¥ (Leucocytosis with eosinophilia) 50-6035-37

Àπâ“∫«¡ À√◊Õµ“∫«¡ 2535-37

ª«¥¢âÕ ª«¥°≈â“¡‡π◊ÈÕ 2037

‰µÕ—°‡ ∫ 1137

‡¬◊ËÕ∫ÿµ“Õ—°‡ ∫ (conjunctivitis) À√◊Õ§ÕÀÕ¬Õ—°‡ ∫ (pharyngitis) 1035-37

ªÕ¥º‘¥ª°µ‘ 937

¡â“¡‚µ ¡’√“¬ß“π‰¥â (‰¡à√–∫ÿ√âÕ¬≈–)35-36

µ“√“ß 1 √“¬ß“πÕÿ∫—µ‘°“√≥å¢ÕßÕ“°“√· ¥ß∑“ß§≈‘π‘°„πºŸâªÉ«¬ DIHS/DRESS
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 ”À√—∫ patch test ‡ªìπ°“√∑¥ Õ∫‡æ◊ËÕ™à«¬

«‘π‘®©—¬ ‚¥¬°“√‡®◊Õ®“ß¬“„Àâ¡’§«“¡‡¢â¡¢âππâÕ¬ ·≈–

„Àâ¬“ —¡º— ∫πº‘«Àπ—ßºà“π‡®≈À√◊Õ·ºàπ·ª– ·¡â¡’

¢âÕ¡Ÿ≈«à“¡’ positive predictive value  Ÿß√âÕ¬≈–

80-90 ·µà°Á¡’∫“ß°“√»÷°…“∑’Ëæ∫«à“¡’ positive pre-

dictive value ‡æ’¬ß√âÕ¬≈– 10-20 ¥—ßπ—Èπ®÷ß‡ªìπ

°“√∑¥ Õ∫∑’Ë™à«¬„π°“√µ—¥ ‘π„®‡∑à“π—Èπ ‰¡à„™à°“√

«‘π‘®©—¬À≈—°41

°“√®—¥°“√ºŸâªÉ«¬

·π«∑“ß°“√®—¥°“√Õ“°“√·æâ¬“‚¥¬∑—Ë«‰ª §◊Õ

§âπÀ“¬“∑’Ë‡ªìπ “‡Àµÿ À¬ÿ¥¬“∑’Ë ß —¬ ·≈–„Àâ°“√

√—°…“·∫∫ª√–§—∫ª√–§Õß ́ ÷Ëß°“√®—¥°“√∑’Ë‡À¡“– ¡π—Èπ

µâÕßºà“π°“√«‘π‘®©—¬‚√§Õ¬à“ß∂Ÿ°µâÕß‡À¡“– ¡ Õ¬à“ß‰√

°Áµ“¡°“√ªÑÕß°—π°“√·æâ¬“´È”„πÕπ“§µ°Á‡ªìπ‡√◊ËÕß∑’Ë

 ”§—≠‡™àπ°—π ¥—ßπ—Èπ∫ÿ§≈“°√∑“ß°“√·æ∑¬å§«√„Àâ§”

·π–π”·°àºŸâªÉ«¬∑ÿ°√“¬  ”À√—∫·π«∑“ß°“√®—¥°“√

¿“«– DIHS/DRESS · ¥ß„πµ“√“ß 3

≈—°…≥–ºŸâªÉ«¬ DIHS/DRESS ∑’Ë¡’√“¬ß“π„π‚√ß

æ¬“∫“≈»‘√‘√“™

º≈®“°°“√√«∫√«¡¢âÕ¡Ÿ≈„π∞“π¢âÕ¡Ÿ≈¢Õß

Àπà«¬·æâ¬“„π™à«ß 5 ªï¬âÕπÀ≈—ß (¡°√“§¡ 2553-

æƒ»®‘°“¬π 2557) „π‚√ßæ¬“∫“≈»‘√‘√“™ æ∫

√“¬ß“πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬¥â«¬ DIHS/DRESS

‚¥¬·æ∑¬åºŸâ‡™’Ë¬«™“≠¥â“πº‘«Àπ—ß ®”π«π∑—Èß ‘Èπ 14

√“¬  à«π„À≠à¡’™à«ßÕ“¬ÿ√–À«à“ß 18-59 ªï (7 √“¬À√◊Õ

√âÕ¬≈– 50.0) ‡ªìπ‡æ»™“¬¡“°°«à“‡æ»À≠‘ß (8 √“¬

°“√®—¥°“√ §”·π–π”

À¬ÿ¥¬“∑’Ë ß —¬ ·π–π”À¬ÿ¥¬“„πºŸâªÉ«¬∑ÿ°√“¬42

°“√√—°…“¥â«¬¬“ - corticosteroids„πºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–¿“¬„πÕ¬à“ß¡’π—¬ ”§—≠
‚¥¬„™â methylprednisolone 1 ¡‘≈≈‘°√—¡/°‘‚≈°√—¡À√◊Õ prednisone 1-2
¡‘≈≈‘°√—¡/°‘‚≈°√—¡/«—π À√◊Õ corticosteroids ™π‘¥∑“¿“¬πÕ°42 πÕ°®“°π—Èπ
¡’¬“Õ◊Ëπ‰¥â·°à immunoglobulin, cyclosporine ·≈–¬“°≈ÿà¡ antihistamines34

§«√√—∫°“√√—°…“„π‚√ßæ¬“∫“≈ -  ”À√—∫ºŸâªÉ«¬∑’ËÕ“®‡°‘¥§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–¿“¬„πÀ≈“¬Õ¬à“ß Õ“°“√√ÿπ·√ß
À√◊Õ‰¡à “¡“√∂§«∫§ÿ¡Õ“°“√™—°‰¥âÀ≈—ßÀ¬ÿ¥¬“43

- ºŸâªÉ«¬∑’Ë¡’ DRESS √à«¡°—∫ exfoliative dermatitis42 √—∫°“√√—°…“„πÀπà«¬
‡©æ“–∑“ß ÀÕÕ¿‘∫“≈ºŸâªÉ«¬Àπ—°‰ø‰À¡âπÈ”√âÕπ≈«° À√◊Õ ICU

§«√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ - µ√«®§«“¡ ¡∫Ÿ√≥å¢Õß‡≈◊Õ¥ (complete blood count), °“√∑”ß“π¢Õßµ—∫
(liver function test), µ√«®ªí  “«– (urine analysis), serum creatinine,
°“√∑”ß“π¢Õß‰∑√Õ¬¥å (thyroid function test), À√◊Õµ√«®Õ◊ËπÊ µ“¡≈—°…≥–
∑’Ëæ∫„πºŸâªÉ«¬ À“°¡’µÿà¡πÈ”À√◊Õµÿà¡ÀπÕß§«√µ√«®™‘Èπ‡π◊ÈÕ (skin biopsy)34

°“√„Àâ‚¿™π“°“√·≈– “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥ - Õ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥®–„™â„πºŸâªÉ«¬∑’Ë¡’·º≈∑’Ë‡¬◊ËÕ∫ÿ∑“ß‡¥‘πÕ“À“√‡ªìπ‡«≈“À≈“¬
«—π ¡’°“√∑”≈“¬Õ«—¬«–¿“¬„π À√◊Õ ÿ¢¿“æ‚¥¬√«¡‰¡à¥’

-  “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥ §«√„Àâ„πºŸâªÉ«¬∑’Ë¡’°“√ Ÿ≠‡ ’¬πÈ”∑“ßº‘«Àπ—ß/¡’·º≈8

°“√„Àâ§«“¡√Ÿâ·°àºŸâªÉ«¬ - „Àâ§”·π–π”‡√◊ËÕß°“√·æâ¬“¢â“¡°—πÀ√◊Õ¬“∑’Ë§«√À≈’°‡≈’Ë¬ß·≈–ªí®®—¬‡ ’Ë¬ßµàÕ
°“√‡°‘¥Õ“°“√34

°“√‡≈◊Õ°„™â¬“°—π™—°Õ◊Ëπ - DIHS √–¬–‡©’¬∫æ≈—π‰¡à·π–π”„Àâ„™â valproic acid ‡π◊ËÕß®“°¬“ àß‡ √‘¡„Àâµ—∫
º‘¥ª°µ‘¡“°¢÷Èπ ¬“∑’ËÕ“®„™â‰¥âÕ¬à“ßª≈Õ¥¿—¬ ‰¥â·°à diazepam  à«π„π√–¬–¬“«
¬“∑’Ë “¡“√∂„™â‰¥âÕ¬à“ßª≈Õ¥¿—¬ ‰¥â·°à valproic acid ·≈– gabapentin8

µ“√“ß 3 ·π«∑“ß°“√®—¥°“√ºŸâªÉ«¬∑’Ë¡’¿“«– DIHS/DRESS



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

À√◊Õ√âÕ¬≈– 57.1) ¢âÕ∫àß„™âÀ√◊Õ‚√§∑’ËµâÕß∑”„Àâ‰¥â√—∫

¬“°—π™—° à«π„À≠à §◊Õ ‡π◊ÈÕßÕ°‡¬◊ËÕÀÿâ¡ ¡Õß (menin-

gioma) (4 √“¬À√◊Õ√âÕ¬≈– 28.6) ¬“°—π™—°∑’Ë‡ªìπ

 “‡Àµÿ„πºŸâªÉ«¬‡°◊Õ∫∑ÿ°√“¬§◊Õ phenytoin (13 √“¬

À√◊Õ√âÕ¬≈– 92.9) ¡’‡æ’¬ß 1 √“¬∑’Ë‡°‘¥®“°¬“ phe-

nobarbital (¥—ßµ“√“ß 4 ·≈– 5)

®”π«πºŸâªÉ«¬ (√âÕ¬≈–)

Õ“¬ÿ(ªï)
<18 1 (7.1)
18-59 7 (50.0)
>60 6 (42.9)

‡æ»
™“¬ 8 (57.1)
À≠‘ß 6 (42.9)

‚√§ (ºŸâªÉ«¬ 1 √“¬Õ“®¡’¡“°°«à“ 1 ‚√§)
Meningioma 4 (28.6)
Epilepsy 2 (14.3)
SAH 2 (14.3)
Õ◊ËπÊ 8 (57.1)

≈—°…≥–Õ“°“√∑“ßº‘«Àπ—ß
Maculopapular rash 11 (78.6)
Erythematous rash 2 (14.3)
Exfoliative dermatitis 1 (7.1)

Õÿ≥À¿Ÿ¡‘√à“ß°“¬
< 38.5 Õß»“‡´≈‡´’¬  3 (21.4)
≥ 38.5 Õß»“‡´≈‡ ’́¬  11 (78.6)

eosinophilia (>700 ‡´≈≈åµàÕ≈Ÿ°∫“»°å¡‘≈≈‘‡¡µ√)
<700 11 (78.6)
700-1,499 1 (7.1)
>1,500 2 (14.3)

Atypical lymphocyte  Ÿß¢÷Èπ
¡’ 5 (35.7)
‰¡à¡’ 9 (64.3)

Liver enzyme  Ÿß¢÷Èπ (ALT)
< 3 ‡∑à“¢Õß Upper normal limit 5 (35.7)
> 3 ‡∑à“¢Õß Upper normal limit 9 (64.3)

°“√√—°…“
Corticosteroids Õ¬à“ß‡¥’¬« 1 (7.1)
Antihistamines Õ¬à“ß‡¥’¬« 2 (14.3)
Corticosteroids+Antihistamines 11 (78.6)

µ“√“ß 4 ¢âÕ¡Ÿ≈∑—Ë«‰ª Õ“°“√· ¥ß ·≈–°“√√—°…“¢ÕßºŸâªÉ«¬ 14 √“¬∑’Ë¡’√“¬ß“π DIHS/DRESS
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°“√ª√–‡¡‘π§«“¡ —¡æ—π∏å¢Õß¬“°—∫‡Àµÿ°“√≥å‰¡à

æ÷ßª√– ß§å (causality assessment)

ºŸâªÉ«¬∑ÿ°√“¬¡’º≈°“√ª√–‡¡‘π§«“¡ —¡æ—π∏å

¢Õß¬“·≈–Õ“°“√ DIHS/DRESS ‚¥¬„™â Naranjo

algorithm ∑’Ëª√–‡¡‘π‚¥¬‡¿ —™°√„π√–¥—∫ çπà“®–„™à

(probable)é (§–·ππ 5-8) ´÷Ëßº≈°“√ª√–‡¡‘π Õ¥

§≈âÕß°—∫º≈°“√ª√–‡¡‘π‚¥¬·æ∑¬å‡©æ“–∑“ß¥â“π

º‘«Àπ—ß‚¥¬„™â RegiSCAR criteria ºŸâªÉ«¬∑ÿ°√“¬¡’

Õ“°“√∑“ß§≈‘π‘°∑’Ë¥’¢÷ÈπÀ≈—ß®“°À¬ÿ¥¬“∑’Ë ß —¬ ·µà‰¡à

‰¥â¡’°“√„Àâ¬“´È” ‡π◊ËÕß®“°¡’°“√„™â¬“∑“ß‡≈◊Õ°Õ◊Ëπ

·≈â« “¡“√∂§«∫§ÿ¡À√◊ÕªÑÕß°—π°“√™—°‰¥â·≈–‡Àµÿº≈

∑“ß®√‘¬∏√√¡ ¥—ßπ—Èπ ®“°°“√√«∫√«¡¢âÕ¡Ÿ≈®÷ß¬—ß‰¡à

æ∫§«“¡ —¡æ—π∏å„π√–¥—∫ ç„™à·πàπÕπ (definite)é

Õ“°“√· ¥ß

Õ“°“√· ¥ß¢Õß DIHS/DRESS ª√–°Õ∫

¥â«¬º◊Ëπº‘«Àπ—ß ‰¢â ¡’§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–¿“¬„π

·≈–Õ“®æ∫ eosinophilia

Õ“°“√· ¥ß∑“ßº‘«Àπ—ß

ºŸâªÉ«¬ à«π„À≠à®”π«π 11 √“¬ (√âÕ¬≈– 78.6)

¡’º◊Ëπ≈—°…≥– maculopapular rash ·≈–æ∫º◊Ëπ

™π‘¥Õ◊Ëπ‰¥â ‰¥â·°à º◊Ëπ™π‘¥ erythematous rash ·≈–

exfoliative dermatitis ·≈–∫“ß√“¬æ∫ mucosal

involvement (ºŸâªÉ«¬√“¬∑’Ë 2 ·≈– 6 æ∫·º≈∑’Ë

ª“°À√◊ÕÕ«—¬«–‡æ») √–¬–‡«≈“°“√‡°‘¥º◊Ëπº‘«Àπ—ß

‡©≈’Ë¬ 19.4 «—π (™à«ß 7-32 «—π) ·≈–√–¬–‡«≈“∑’Ëº◊Ëπ¥’

¢÷Èπ‡©≈’Ë¬ 7.4 «—π (™à«ß 5-12 «—π)

‰¢â

ºŸâªÉ«¬‡°◊Õ∫∑ÿ°√“¬¡’¿“«–‰¢â §◊Õ Õÿ≥À¿Ÿ¡‘

√à“ß°“¬¡“°°«à“ 37.5 Õß»“‡´≈‡ ’́¬  ¬°‡«âπºŸâªÉ«¬

√“¬∑’Ë 1 æ∫ 36.8 Õß»“‡´≈‡´’¬   à«π„À≠à¡’‰¢â

 Ÿß¡“°°«à“ 38.5 Õß»“‡´≈‡ ’́¬  ‚¥¬æ∫„πºŸâªÉ«¬ 11

√“¬ (√âÕ¬≈– 78.6) √–¬–‡«≈“¢Õß°“√‡°‘¥‰¢â‡©≈’Ë¬

19.2 «—π (™à«ß 6-33 «—π)  à«π√–¬–‡«≈“µ—Èß·µà‡√‘Ë¡

¡’‰¢â®π°√–∑—Ëß‰¢â≈¥≈ß®π‡ªìπª°µ‘‡©≈’Ë¬ 6.1 «—π (™à«ß

4-8 «—π) ( √ÿªº≈‚¥¬‰¡à√«¡ºŸâªÉ«¬ 6 √“¬ ‰¥â·°à

√“¬∑’Ë 1, 4, 5, 6, 7 ·≈– 13 ‡π◊ËÕß®“°‰¡à¡’º≈∫—π∑÷°

Õÿ≥À¿Ÿ¡‘√à“ß°“¬µàÕ À√◊ÕÕÿ≥À¿Ÿ¡‘√à“ß°“¬‰¡à¡’°“√

‡ª≈’Ë¬π·ª≈ß®“°‡¥‘¡)

§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–¿“¬„π

º≈‡ª√’¬∫‡∑’¬∫√–À«à“ß§à“°“√∑”ß“π¢Õßµ—∫

‡¥‘¡ ·≈– À≈—ß®“°¡’º◊Ëπ√à«¡°—∫‰¢â·≈â«µ√«®°“√∑”ß“π

¢Õßµ—∫‡æ‘Ë¡‡µ‘¡ æ∫«à“∑ÿ°√“¬¡’°“√∑”ß“π¢Õßµ—∫

∑’Ëº‘¥ª°µ‘ (¡’ AST, ALT ·≈– AP ‡æ‘Ë¡) „πºŸâªÉ«¬

®”π«π 9 √“¬ (√âÕ¬≈– 64.3) ¡’ AST, ALT ‡æ‘Ë¡

¡“°°«à“ 3 ‡∑à“¢Õß upper normal limit ·≈–√–¬–

‡«≈“¢Õß°“√‡°‘¥§«“¡º‘¥ª°µ‘¢Õßµ—∫ ‡©≈’Ë¬ 23.1

«—π (™à«ß 10-48 «—π) √–¬–‡«≈“∑’Ë§«“¡º‘¥ª°µ‘¢Õß

µ—∫¥’¢÷Èπ‡©≈’Ë¬ 32.4 «—π (™à«ß 10-57 «—π) πÕ°®“°

π—Èπ¬—ßæ∫ºŸâªÉ«¬∫“ß√“¬∑’Ëµ√«®æ∫µ—∫‚µ (ºŸâªÉ«¬√“¬

∑’Ë 6) ( √ÿªº≈‚¥¬‰¡à√«¡ºŸâªÉ«¬ 4 √“¬ ‰¥â·°à √“¬∑’Ë 1,

4, 13 ·≈– 14 ‡π◊ËÕß®“°¡’°“√µ√«®°“√∑”ß“π¢Õßµ—∫

‡æ’¬ß§√—Èß‡¥’¬«À≈—ß‡°‘¥º◊Ëπ ·µà‰¡à¡’°“√µ√«®‡æ‘Ë¡‡µ‘¡

®÷ß‰¡à “¡“√∂ √ÿª‰¥â«à“¡’§«“¡º‘¥ª°µ‘µ—Èß·µà°àÕπ‡°‘¥

Õ“°“√· ¥ß
√–¬–‡«≈“‡°‘¥Õ“°“√ («—π) √–¬–‡«≈“∑’ËÕ“°“√¥’¢÷Èπ («—π)

mean±SD (™à«ß) mean±SD (™à«ß)

º◊Ëπº‘«Àπ—ß 19.4±8.8 (7-32) 7.4±2.2 (5-12)
‰¢â 19.2±10.3 (6-33) 6.1±1.3 (4-8)*
LFT ¢÷Èπ Ÿß°«à“§à“ª°µ‘ 23.1±11.3 (10-48) 32.4±15.0(10-57)**

À¡“¬‡Àµÿ *°“√ª√–‡¡‘πº≈‰¡à√«¡ºŸâªÉ«¬ 6 √“¬ (√“¬∑’Ë 1, 4, 5, 6, 7 ·≈– 13)
** °“√ª√–‡¡‘πº≈‰¡à√«¡ºŸâªÉ«¬ 4 √“¬ (√“¬∑’Ë 1, 4, 13 ·≈– 14)

µ“√“ß 5 √–¬–‡«≈“‡°‘¥Õ“°“√· ¥ß∑“ß§≈‘π‘° ·≈–√–¬–‡«≈“∑’ËÕ“°“√¥’¢÷Èπ
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º◊ËπÀ√◊Õ‰¡à À√◊ÕÀ≈—ßÀ¬ÿ¥¬“·≈â«¡’°“√∑”ß“π¢Õßµ—∫

‡ªìπª°µ‘À√◊Õ‰¡à)

§«“¡º‘¥ª°µ‘¢Õß√–∫∫‡≈◊Õ¥

ºŸâªÉ«¬ à«π„À≠à 11 √“¬À√◊Õ√âÕ¬≈– 78.6 ‰¡à¡’

¿“«– eosinophilia (eosinophil > 700 ‡´≈≈åµàÕ

≈Ÿ°∫“»°å¡‘≈≈‘‡¡µ√) ¡’‡æ’¬ß 2 √“¬∑’Ë¡’ eosinophilia

>1,500 ‡´≈≈åµàÕ≈Ÿ°∫“»°å¡‘≈≈‘‡¡µ√ ·≈–Õ’° 5 √“¬

(ºŸâªÉ«¬√“¬∑’Ë 6, 8, 10, 12 ·≈–13) æ∫ atypical

lymphocyte  Ÿß¢÷Èπ (√âÕ¬≈– 35.7)

µàÕ¡πÈ”‡À≈◊Õß

æ∫‡æ’¬ß 2 √“¬®“° 14 √“¬∑’Ë¡’µàÕ¡πÈ”‡À≈◊Õß

‚µ

Õ¿‘ª√“¬º≈

DIHS/DRESS ¡’Õ“°“√· ¥ß∑“ß§≈‘π‘°

ª√–°Õ∫¥â«¬ ‰¢â º◊Ëπº‘«Àπ—ß ¡’§«“¡º‘¥ª°µ‘¢Õß

Õ«—¬«–¿“¬„π √à«¡°—∫Õ“®æ∫§«“¡º‘¥ª°µ‘¢Õß√–∫∫

‡≈◊Õ¥ ‡™àπ ¡’¿“«–‡¡Á¥‡≈◊Õ¥¢“« eosinophil À√◊Õ

atypical lymphocyte  Ÿß º◊Ëπº‘«Àπ—ßæ∫‰¥âÀ≈“¬

√Ÿª·∫∫ ‡™àπ urticarial, maculopapular rash, ¡’

µÿà¡πÈ” (vesicles À√◊Õ bullae), µÿà¡ÀπÕß (pustules),

º◊Ëπ ’¡à«ß (purpura), º◊Ëπ§≈â“¬‡ªÑ“∏πŸ (target lesions),

Àπâ“∫«¡ √‘¡Ωïª“°Õ—°‡ ∫ (cheilitis), erythro-

derma, erythema multiforme ·≈– SJS/TEN

‡ªìπµâπ17,38,44 ®“°°“√√«∫√«¡¢âÕ¡Ÿ≈æ∫«à“ºŸâªÉ«¬∑ÿ°

√“¬¡’º◊Ëπº‘«Àπ—ß  à«π„À≠à√âÕ¬≈– 78.5 ‡ªìπº◊Ëπ

≈—°…≥– maculopapular rash ·≈–æ∫º◊Ëπ™π‘¥Õ◊Ëπ

‰¥â·°à exfoliative dermatitis ·≈– erythematous

rash ∑ÿ°√“¬¡’‡Õπ‰´¡åµ—∫¢÷Èπ·≈– à«π„À≠à√âÕ¬≈– 64

æ∫«à“‡Õπ‰´¡åµ—∫ Ÿß°«à“ 3 ‡∑à“¢Õß upper normal

limit  ”À√—∫‰¢âæ∫‰¥â√âÕ¬≈– 90 ·µàæ∫ºŸâªÉ«¬∑’Ë¡’

eosinophil  Ÿß‡ªìπ à«ππâÕ¬‡æ’¬ß√âÕ¬≈– 14 ÷́Ëß

√“¬ß“πÕÿ∫—µ‘°“√≥å§àÕπ¢â“ß„°≈â‡§’¬ß°—∫°“√»÷°…“

°àÕπÀπâ“π’È 35-37

ªí®®ÿ∫—π°≈‰°°“√·æâ¬“·∫∫ hapten À√◊Õ

prohapten hypothesis ∂◊Õ«à“‰¥â√—∫°“√¬Õ¡√—∫Õ¬à“ß

·æ√àÀ≈“¬¡“°∑’Ë ÿ¥ °≈ÿà¡Õ“°“√ DIHS/DRESS ®—¥

‡ªìπ°“√·æâ¬“™π‘¥æ÷Ëß T-cell ∑’Ë¡’À≈—°∞“π«à“Õ“®‡°‘¥

°“√·æâ¬“ºà“π°≈‰°¢â“ßµâπ‰¥â ‚¥¬Õ∏‘∫“¬«à“‚¡‡≈°ÿ≈

¢Õß¬“‚¥¬∑—Ë«‰ª®–¡’¢π“¥¡“°®π‰¡à “¡“√∂°√–µÿâπ

¿Ÿ¡‘§ÿâ¡°—π‰¥â ‚¥¬‡©æ“–¬“∑’Ë¢π“¥‡≈Á°°«à“ 1,000

daltans ®–µâÕß®—∫°—∫‚ª√µ’πÀ√◊Õ‡ªª‰∑¥å„π°√–· 

‡≈◊Õ¥‡æ◊ËÕ„Àâ°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π‰¥â ‡√’¬°«à“ hapten

hypothesis  à«π prohapten hypothesis §◊Õ ¬“®–

∂Ÿ° metabolize °àÕπ·≈â«®÷ß®–∑”µ—«‡ªìπ reactive

metabolite (hapten) ‰ª®—∫°—∫‚ª√µ’π„π°√–· 

‡≈◊Õ¥‡æ◊ËÕ∑”„Àâ‚¡‡≈°ÿ≈„À≠à¢÷Èπ (hapten-carrier

complexes) ‡æ◊ËÕ°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—πµàÕ‰ª45

°√–∫«π°“√°√–µÿâπ¿Ÿ¡‘°—πµâÕßÕ“»—¬√–¬–‡«≈“π“π

™à«ßÀπ÷Ëß°«à“®–· ¥ßÕ“°“√∑“ß§≈‘π‘° „π°√≥’∑’Ë‰¥â√—∫

¬“‡ªìπ§√—Èß·√° (primary sensitization) Õ“°“√

®–‡°‘¥™â“ ¡—°æ∫„π 1  —ª¥“Àå®π∂÷ß 3 ‡¥◊ÕπÀ≈—ß‡√‘Ë¡

¬“34 ·µàÀ“°‡§¬‰¥â√—∫¬“¡“°àÕπ (secondary sen-

sitization)  “¡“√∂‡°‘¥Õ“°“√· ¥ß∑“ß§≈‘π‘°

‰¥â¿“¬„π 1 «—π46 æ¬“∏‘«‘∑¬“¢Õß°“√‡°‘¥ DIHS/

DRESS ·¡â‰¡à∑√“∫·πà™—¥·µà§“¥«à“¡’ªí®®—¬µ—Èß·µà 2

™π‘¥À√◊Õ¡“°°«à“∑’Ë°√–µÿâπ°“√‡°‘¥Õ“°“√ ‡™àπ °“√

 – ¡¢Õß toxic metabolite, °“√°”‡√‘∫¢Õß‡™◊ÈÕ

‰«√— ∑’ËÕ¬Ÿà„π√à“ß°“¬‚¥¬‡©æ“– HHV-6, °“√·ª√º—π

¢Õß¬’π HLA À√◊Õ¿“«– GVHD17  ”À√—∫¬“°—π™—°

°≈ÿà¡ aromatic anticonvulsants ‡™àπ carbama-

zepine, phenobarbital, phenytoin ‡ªìπµâπ  à«π

Àπ÷Ëß‡™◊ËÕ«à“‡°‘¥°“√·æâ¬“ºà“π°≈‰° prohapten hy-

pothesis ‚¥¬Õ∏‘∫“¬®“°°“√ – ¡¢Õß toxic meta-

bolite ™◊ËÕ arene oxide ∑’Ë‡ªìπº≈º≈‘µ®“°°“√‡ª≈’Ë¬π

 ¿“æ‚¥¬‡Õπ‰´¡å CYP450 ‰ª®—∫°—∫‚ª√µ’π·≈–

°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π45-46  ”À√—∫ºŸâªÉ«¬∑ÿ°√“¬®“°

°“√»÷°…“π’È§“¥«à“°≈‰°Àπ÷Ëßπà“®–‡°‘¥ºà“π pro-
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hapten hypothesis ‡™àπ°—π ‡π◊ËÕß®“°√–¬–‡«≈“

°“√‡°‘¥Õ“°“√∑“ß§≈‘π‘°æ∫µ—Èß·µà 7-48 «—π ºŸâªÉ«¬

∑ÿ°√“¬‰¡à‡§¬‰¥â√—∫¬“°—π™—°„¥Ê ¡“°àÕπ ®÷ß Õ¥

§≈âÕß°—∫√–¬–‡«≈“¢Õß°“√·æâ¬“°√≥’ primary sen-

sitization „π°“√»÷°…“Õ◊Ëπæ∫«à“√–¬–‡«≈“∑’Ëæ∫

Õ“°“√· ¥ß ”À√—∫ phenytoin §à“‡©≈’Ë¬√–À«à“ß

17-21 «—π ·≈– carbamazepine 21-28 «—π47 ‡¡◊ËÕ

æ‘®“√≥“√–¬–‡«≈“∑’Ë· ¥ßÕ“°“√¢ÕßºŸâªÉ«¬„π°“√

»÷°…“π’Èæ∫«à“‡ªìπ√–¬–‡«≈“∑’Ëæ∫‰¥â„πºŸâªÉ«¬∑’Ë·æâ¬“

DIHS/DRESS ∑—Ë«‰ª °≈‰°°“√·æâ¬“Õ◊Ëπ¬—ß‰¡à

 “¡“√∂√–∫ÿ‰¥â·πà™—¥‡π◊ËÕß®“°‰¡à‰¥â¡’°“√µ√«®∑“ß

ÀâÕßªØ‘∫—µ‘°“√‡æ‘Ë¡‡µ‘¡ ‡™àπ µ√«®‡≈◊Õ¥‡æ◊ËÕÀ“¬’π

HLA À√◊Õµ√«®À“ HHV-6 ‡ªìπµâπ  ”À√—∫√–¬–

‡«≈“∑’ËÕ“°“√¥’¢÷Èπ ºŸâªÉ«¬„π°“√»÷°…“π’Èº◊Ëπ·≈–‰¢â®–

¥’¢÷Èπ„π√–¬–‡«≈“‡©≈’Ë¬ 7 «—π „π¢≥–∑’Ë§à“‡Õπ‰´¡å

µ—∫µâÕß„™â√–¬–‡«≈“π“π‡©≈’Ë¬ 31 «—π ®÷ß®–°≈—∫ Ÿà§à“

ª°µ‘

‡°≥±å°“√«‘π‘®©—¬∑’Ëæ—≤π“¢÷Èπ®“°À≈“¬§≥–

µà“ß°Á¡’ª√–‚¬™πå„π°“√ª√–‡¡‘π§«“¡ —¡æ—π∏å√–À«à“ß

DIHS/DRESS ·≈–¬“∑’Ë ß —¬ ·µà¬—ß‰¡à¡’‡°≥±å°“√

«‘π‘®©—¬„¥∑’Ë‰¥â√—∫°“√√—∫√Õß«à“‡ªìπ gold standard

Kim ·≈– Koh48 ∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫§«“¡·µ°

µà“ß‡°≥±å°“√«‘π‘®©—¬¢Õß 3 §≥– ‚¥¬§—¥‡≈◊Õ°ºŸâªÉ«¬

∑’Ë‰¥â√—∫°“√ª√–‡¡‘π¥â«¬ RegiSCAR criteria „π

√–¥—∫µ—Èß·µà possible ¢÷Èπ‰ª π”¡“ª√–‡¡‘πµàÕ¥â«¬

‡°≥±å¢Õß Japanese consensus group ·≈–

Bocquet criteria æ∫«à“ºŸâªÉ«¬„π°≈ÿà¡∑’Ëª√–‡¡‘π‰¥â

definite ®“° RegiSCAR criteria ∑ÿ°§π®–‰¥â

º≈°“√ª√–‡¡‘π«à“‡ªìπ¿“«– DIHS/DRESS ®“°

Bocquet criteria ¥â«¬‡™àπ°—π ∑“ßºŸâ«‘®—¬‰¥â·π–π”«à“

Bocquet criteria ‡ªìπ‡°≥±å∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–

ßà“¬µàÕ°“√«‘π‘®©—¬¿“«– DIHS/DRESS48 „π°“√

»÷°…“π’È„™â RegiSCAR criteria ·≈–ºŸâªÉ«¬∑ÿ°√“¬

Õ¬Ÿà„π√–¥—∫ probable Õ¬à“ß‰√°Áµ“¡ ·¡â®–„™â

‡°≥±å°“√ª√–‡¡‘π„¥·≈–‰¥âº≈°“√ª√–‡¡‘π∑’Ë·µ°

µà“ß°—π ·µàÀ“°æ∫§«“¡ —¡æ—π∏å°—∫¬“µ—Èß·µà√–¥—∫

possible ¢÷Èπ‰ª „π°“√®—¥°“√∑“ß§≈‘π‘°°Á¡‘‰¥â¡’

§«“¡·µ°µà“ß°—π ‡π◊ËÕß®“° DIHS/DRESS ®—¥‡ªìπ

º◊Ëπ·æâ∑’Ë√ÿπ·√ßµ“¡§”π‘¬“¡¢Õß severe cutaneous

adverse reactions (SCAR) ¥—ßπ—Èπ ®”‡ªìπµâÕß

À¬ÿ¥¬“∑’Ë ß —¬ ‡ΩÑ“√–«—ßÕ“°“√·∑√° ấÕπ ·≈–√—°…“

∫√√‡∑“Õ“°“√ πÕ°®“°π—Èπªí®®ÿ∫—π¬—ß¡’°“√µ√«®∑“ß

ÀâÕßªØ‘∫—µ‘°“√Õ◊Ëπ∑’Ë™à«¬

¢âÕ®”°—¥„π°“√»÷°…“π’È§◊Õ ‡ªìπ°“√ √ÿª “‡Àµÿ

°“√·æâ¬“µ“¡‡°≥±å«‘π‘®©—¬µà“ßÊ ´÷ËßÕ“®·ª√º—π„π

·µà≈–∫ÿ§§≈ ·µà‰¡à‰¥â√—∫°“√µ√«®¬◊π¬—πÕ¬à“ß™—¥‡®π

´÷Ëß°“√«‘π‘®©—¬∑’Ëº‘¥æ≈“¥Õ“® àßº≈„ÀâºŸâªÉ«¬‡ ’¬‚Õ°“ 

„π°“√„™â¬“„πÕπ“§µ ¥—ßπ—ÈπÀ“°ºŸâªÉ«¬‰¥â√—∫°“√

«‘π‘®©—¬‡æ◊ËÕ¬◊π¬—π°“√·æâ¬“¥â«¬«‘∏’∑’Ë‡À¡“– ¡ ‡™àπ

«‘∏’ LTA πà“®–™à«¬ àß‡ √‘¡§«“¡·¡àπ¬”„π°“√

«‘π‘®©—¬‰¥â ·≈–„πÕπ“§µÀ“°¡’¢âÕ¡Ÿ≈°“√»÷°…“∑“ß

æ—π∏ÿ°√√¡∑’Ë‡°’Ë¬«¢âÕß°—∫°“√·æâ¬“∑’Ë¡’§«“¡™—¥‡®π

°«â“ß¢«“ß¡“°¢÷Èππà“®– “¡“√∂™à«¬§—¥°√Õß‰¡à„Àâ

ºŸâªÉ«¬‰¥â√—∫¬“∑’ËÕ“®°àÕ„Àâ‡°‘¥°“√·æâ·≈–™à«¬„Àâ¡’

§«“¡ª≈Õ¥¿—¬„π°“√„™â¬“¡“°¬‘Ëß¢÷Èπ

 √ÿª

DIHS/DRESS ®“°¬“°—π™—°æ∫‰¥â∫àÕ¬„π

¬“°—π™—°°≈ÿà¡ aromatic anticonvulsants ®—¥

‡ªìπ°“√·æâ¬“™π‘¥√ÿπ·√ß √–¬–‡«≈“∑’Ë· ¥ßÕ“°“√

∑“ß§≈‘π‘°æ∫‰¥âµ—Èß·µà 1  —ª¥“Àå®π∂÷ß 3 ‡¥◊Õπ ‚¥¬

¡’Õ“°“√∑’Ë ”§—≠§◊Õ ‰¢â º◊Ëπº‘«Àπ—ß ·≈–¡’§«“¡º‘¥

ª°µ‘¢ÕßÕ«—¬«–¿“¬„π ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“°≈ÿà¡¥—ß°≈à“«

§«√‰¥â√—∫§”·π–π”‚¥¬ À “¢“«‘™“™’æ‡°’Ë¬«°—∫

Õ“°“√·æâ¬“‡∫◊ÈÕßµâπ ‡æ◊ËÕ„Àâ “¡“√∂µ√«®®—∫Õ“°“√

‰¡àæ÷ßª√– ß§å ·≈–™à«¬≈¥§«“¡√ÿπ·√ß¢ÕßÕ“°“√‰¥â
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∫∑π”

 “√°”®—¥ÀπŸ·≈– —µ«åøíπ·∑– (rodenti-

cides) À¡“¬∂÷ß  “√∑’Ë„™â„π°“√°”®—¥ÀπŸ·≈– —µ«å

øíπ·∑–Õ◊Ëπ Ê ‡™àπ °√–√Õ° °√–·µ ·≈–·æ√’Ë¥ÁÕ°

(Prairie dog) ‡ªìπµâπ ∫ÿ§§≈∑—Ë«‰ªπ‘¬¡‡√’¬° “√

°≈ÿà¡π’È«à“ ç¬“‡∫◊ËÕÀπŸé ªí®®ÿ∫—π¡’°“√„™â “√°≈ÿà¡π’ÈÕ¬à“ß

·æ√àÀ≈“¬∑—Èß„πÕÿµ “À°√√¡  ”π—°ß“π √â“π§â“ ·≈–

∫â“π‡√◊Õπ∑—Ë«‰ª  “√°≈ÿà¡π’È¡’°“√®”Àπà“¬·æ√àÀ≈“¬„π

∑âÕßµ≈“¥  “√∫“ß™π‘¥‡ªìπ “√∑’ËÀπà«¬ß“π√“™°“√

√–∫ÿ«à“‡ªìπ “√∑’ËÀâ“¡„™â ·µà¬—ßæ∫«à“¡’°“√„™âÀ√◊Õ

ª≈Õ¡ªπ„πº≈‘µ¿—≥±å∑’Ë«“ß®”Àπà“¬„π∑âÕßµ≈“¥  “√

°”®—¥ÀπŸ·≈– —µ«åøíπ·∑–¡’°≈‰°°“√‡°‘¥æ‘…µàÕÀπŸ

·≈– —µ«åøíπ·∑–∑’ËÀ≈“°À≈“¬ ‡™àπ ∑”„Àâ‡°‘¥§«“¡º‘¥

ª°µ‘„π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ °“√‡°‘¥æ‘…µàÕÀ—«„® °“√

‡°‘¥Õ“°“√™—° ·≈–·§≈‡ ’́¬¡„π‡≈◊Õ¥ Ÿß ‡ªìπµâπ

°“√®”·π°ª√–‡¿∑¢Õß “√°”®—¥ÀπŸ·≈– —µ«åøíπ

·∑–

„πª√–‡∑» À√—∞Õ‡¡√‘°“‰¥âª√–°“» the US

Federal Insecticide, Fungicide, and Roden-

ticide Act (FIFRA) ‡æ◊ËÕ°”°—∫°“√„™â “√°”®—¥

»—µ√Ÿæ◊™ ¡’°“√·∫àßª√–‡¿∑¢Õß “√°”®—¥ÀπŸ·≈– —µ«å

øíπ·∑– ‡ªìπ 3 √–¥—∫ µ“¡√–¥—∫§«“¡√ÿπ·√ß„π°“√

‡°‘¥æ‘… ∑’Ë· ¥ß¥â«¬§à“ LD
50
 (median lethal dose)

„πÀπŸ (rat) ´÷Ëß‡ªìπª√‘¡“≥¢Õß “√∑’Ë∑”„ÀâÀπŸµ“¬

®”π«π√âÕ¬≈– 50 ¥—ßπ’È 1

1.  “√°”®—¥ÀπŸ·≈– —µ«åøíπ·∑–∑’Ë¡’æ‘…√ÿπ·√ß

¡“° (highly toxic rodenticides) À¡“¬∂÷ß

 “√°”®—¥ÀπŸ·≈– —µ«åøíπ·∑–∑’Ë¡’§à“ LD
50
 µË”°«à“ 50

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ‰¥â·°à thallium, sodium

monofluoroacetate ·≈– fluoroacetamide, strych-

nine, zinc phosphide, elemental phosphorus,

arsenic, barium carbonate ·≈– Vacor® (N-

3-pyridylmethyl-Nû-p-nitrophenyl-urea)

2.  “√°”®—¥ÀπŸ·≈– —µ«åøíπ·∑–∑’Ë¡’æ‘…√ÿπ·√ß

ª“π°≈“ß (moderately toxic rodenticides)

À¡“¬∂÷ß  “√°”®—¥ÀπŸ·≈– —µ«åøíπ·∑–∑’Ë¡’§à“ LD
50

‡∑à“°—∫ 50 - 500 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ‰¥â·°à α-

naphthyl-thiourea (ANTU) ·≈– cholecalciferol

(vitamin D
3
)

3.  “√°”®—¥ÀπŸ·≈– —µ«åøíπ·∑–∑’Ë¡’æ‘…√ÿπ·√ß

πâÕ¬ (low toxic rodenticides) À¡“¬∂÷ß  “√°”®—¥

ÀπŸ·≈– —µ«åøíπ·∑–∑’Ë¡’§à“ LD
50
 ¡“°°«à“ 500-5,000

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ‰¥â·°à red squill (Urginea

maritima), µâπ¬’Ë‚∂ (Nerium oleander L.) ·≈– “√

µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ (anticoagulants)
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 “√°”®—¥ÀπŸ·≈– —µ«åøíπ·∑–∑’Ëæ∫„πª√–‡∑»‰∑¬

®“°µ“√“ß 1 ®–‡ÀÁπ«à“ “√°”®—¥ÀπŸ·≈– —µ«å

øíπ·∑–¡’À≈“¬™π‘¥  ”À√—∫∫∑§«“¡π’È®–°≈à“«∂÷ß√“¬

≈–‡Õ’¬¥‡©æ“– “√°”®—¥ÀπŸ·≈– —µ«åøíπ·∑–∑’Ëæ∫‰¥â

„πª√–‡∑»‰∑¬ ·≈–∑”„Àâ‡°‘¥Õ—πµ√“¬µàÕ¡πÿ…¬å ‰¥â·°à

 “√µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥, zinc phosphide,  “√

°≈ÿà¡ cardiac glycosides, strychnine ·≈– “√Õ◊Ëπ

∑’Ë¡’°“√π”¡“„™âº‘¥ª√–‡¿∑

1.  “√µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥

 “√°”®—¥ÀπŸ·≈– —µ«åøíπ·∑–∑’ËÕÕ°ƒ∑∏‘Ïµâ“π

°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ ‰¥â·°à warfarin ·≈– super-

warfarins (À√◊Õ long acting warfarins) ‚¥¬

superwarfarins ®–¡’ƒ∑∏‘Ï¬“«π“π°«à“ warfarin

µ—«Õ¬à“ß¢Õß superwarfarins ‰¥â·°à brodifacoum,

diphacinone, bromadiolone, chlorophaci-

none, coumatetralyl, difenacoum, pindone ·≈–

valone2,3  “√°≈ÿà¡π’È à«π„À≠à¡’≈—°…≥–‡ªìπºß ‡¡Á¥

À√◊Õ‡°≈Á¥ ’‡¢’¬«  ’™¡æŸ À√◊Õ ’øÑ“4

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß “√°≈ÿà¡π’È §◊Õ ¬—∫¬—Èß

°“√∑”ß“π¢Õß‡Õπ‰´¡å vitamin K 2,3-epoxide

reductase ·≈– vitamin K quinone reductase

´÷Ëß‡ªìπ‡Õπ‰´¡å∑’Ë¡’∫∑∫“∑ ”§—≠„π°√–∫«π°“√

‡ª≈’Ë¬π vitamin K „ÀâÕ¬Ÿà„π√Ÿª active form  àßº≈

„Àâ√∫°«π°“√ —ß‡§√“–Àå coagulation factors II,

VII, IX ·≈– X ‚¥¬‰¡à¡’º≈µàÕ coagulation factors

∑’Ë¡’Õ¬Ÿà·≈â«„π√à“ß°“¬ (√Ÿª 1) ¥—ßπ—ÈπºŸâªÉ«¬®–‡√‘Ë¡¡’

Õ“°“√À≈—ß®“° coagulation factors ∑’Ë¡’Õ¬Ÿà‡¥‘¡„π

√à“ß°“¬∂Ÿ°∑”≈“¬≈ßµ“¡ª°µ‘ (24 - 60 ™—Ë«‚¡ß)2-6

Õ“°“√· ¥ß®“°¿“«–æ‘…¢Õß “√°≈ÿà¡π’È §◊Õ

Õ“°“√‡≈◊Õ¥ÕÕ°∑’ËÕ«—¬«–µà“ß Ê ‰¥â·°à ®È”‡≈◊Õ¥„µâº‘«Àπ—ß

‡≈◊Õ¥ÕÕ°„µâµ“¢“« ‡≈◊Õ¥ÕÕ°µ“¡‰√øíπ Õ“‡®’¬π‡ªìπ

‡≈◊Õ¥ Õÿ®®“√–¥” Õÿ®®“√–‡ªìπ‡≈◊Õ¥ ¥ √–¥Ÿ¡“°°«à“

ª°µ‘ ·≈–ªí  “«–‡ªìπ‡≈◊Õ¥2,4

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ”À√—∫ “√°≈ÿà¡π’È

§◊Õ „πºŸâªÉ«¬∑’Ë√—∫ª√–∑“π “√°≈ÿà¡π’È‡æ’¬ß§√—Èß‡¥’¬«

·π–π”„Àâµ√«® prothrombin time (PT/INR) ∑’Ë

‡«≈“ 24 ™—Ë«‚¡ß ·≈– 48 ™—Ë«‚¡ß À≈—ß®“°‡«≈“∑’ËºŸâªÉ«¬

√—∫ª√–∑“π “√π—Èπ À“°º≈µ√«®∑—Èß Õß§√—Èß‰¡àæ∫

§«“¡º‘¥ª°µ‘ · ¥ß«à“ºŸâªÉ«¬‰¡à¡’ªí≠À“‡°’Ë¬«°—∫°“√

·¢Áßµ—«¢Õß‡≈◊Õ¥ ‰¡à®”‡ªìπµâÕßπ—¥µ√«®‡æ‘Ë¡‡µ‘¡

πÕ°®“°π’È‰¡à®”‡ªìπµâÕßµ√«® prothrombin time

°àÕπ 24 ™—Ë«‚¡ß ¬°‡«âπ„π°√≥’∑’Ë ß —¬«à“ºŸâªÉ«¬√—∫

ª√–∑“π “√°≈ÿà¡π’È¡“°°«à“ 1 §√—Èß À√◊Õ√—∫ª√–∑“π

µ‘¥µàÕ°—π‡ªìπ‡«≈“π“π4

√Ÿª 1 °“√ÕÕ°ƒ∑∏‘Ï¢Õß warfarin ·≈– superwarfarin4
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°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬∑’Ë‰¥â√—∫æ‘…®“° “√°≈ÿà¡π’È

°√≥’ºŸâªÉ«¬¡“¥â«¬¿“«–‡≈◊Õ¥ÕÕ° ·π–π”„Àâµ√«®

complete blood count (CBC), PT ·≈– INR À≈—ß

®“°π—Èπ§«√‡√‘Ë¡„Àâ “√∑’Ë™à«¬∑¥·∑π coagulation

factors ¥â«¬ fresh frozen plasma (FFP) „π¢π“¥

15 - 20 ¡‘≈≈‘≈‘µ√µàÕ°‘‚≈°√—¡ À√◊Õ„Àâ¬“Õ◊Ëπ ‡™àπ

prothrombin complex concentrate (PCC),

factor VIII inhibitor bypassing activity

(FEIBA®), recombinant factor VIIa (Novo-

seven®) ·≈–Õ“®æ‘®“√≥“„Àâ vitamin K
1
 10

¡‘≈≈‘°√—¡ À¬¥¬“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”™â“Ê Õ¬à“ßπâÕ¬

10 π“∑’ √à«¡¥â«¬  ”À√—∫°√≥’ºŸâªÉ«¬‰¡à¡’¿“«–‡≈◊Õ¥

ÕÕ°·µàµ√«®æ∫«à“ PT/INR ¬“«π“π°«à“ª°µ‘ ®÷ß®–

„Àâ√—∫ª√–∑“π vitamin K
1
4 ‚¥¬À“° “√∑’ËºŸâªÉ«¬√—∫

ª√–∑“π‡ªìπ warfarin „ÀâªØ‘∫—µ‘µ“¡·π«∑“ß°“√

√—°…“¥â«¬°“√„Àâ vitamin K
1
  ”À√—∫ warfarin (µ“√“ß

2)7

 ”À√—∫ºŸâªÉ«¬√—∫ª√–∑“π superwarfarin

´÷Ëß‰¡à¡’¿“«–‡≈◊Õ¥ÕÕ°·µàµ√«®æ∫«à“ PT/INR ¬“«

π“π°«à“ª°µ‘  “¡“√∂„Àâ√—∫ª√–∑“π vitamin K
1

§√—Èß≈– 25 - 50 ¡‘≈≈‘°√—¡ «—π≈– 3 - 4 §√—Èß ·≈–µ√«®

INR ∑ÿ° 8 - 12 ™—Ë«‚¡ß ®π°«à“√–¥—∫ INR ®–‡ªìπ

ª°µ‘ À≈—ß®“°π—Èπ„Àâ√—∫ª√–∑“π vitamin K
1
 µàÕ

‡π◊ËÕß∑ÿ°«—π·≈–ª√—∫¢π“¥¬“≈ß∑ÿ° 2 - 3  —ª¥“Àå

®π°«à“®– “¡“√∂À¬ÿ¥¬“ vitamin K
1
 ‰¥â ´÷ËßÕ“®

µâÕß„™â√–¬–‡«≈“π“πÀ≈“¬‡¥◊Õπ4

2. Zinc phosphide

Zinc phosphide (Zn
3
P

2
) ‡ªìπ “√°”®—¥ÀπŸ

·≈– —µ«åøíπ·∑–„π°≈ÿà¡ phosphides ¡’≈—°…≥–‡ªìπ

ºß ’¥” À√◊Õ ’‡∑“-¥” π‘¬¡„™âº ¡°—∫Õ“À“√‡æ◊ËÕ≈àÕ

„ÀâÀπŸ¡“√—∫ª√–∑“π4

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß zinc phosphide

§◊Õ ∑”„Àâ‡°‘¥·°ä  phosphine ‡¡◊ËÕ zinc phosphide

 —¡º— °—∫πÈ”À√◊Õ¢Õß‡À≈«„π∑“ß‡¥‘πÕ“À“√ æ‘…∑’Ë‡°‘¥

¢÷Èπ®÷ß‡°‘¥®“°·°ä  phosphine ÷́Ëß‡ªìπ·°ä ∑’Ë¡’æ‘…

√ÿπ·√ßµàÕªÕ¥  ¡Õß ‰µ À—«„® ·≈–µ—∫ πÕ°®“°π’È

·°ä  phosphine ¬—ß “¡“√∂¥Ÿ¥´÷¡‰¥â®“°√–∫∫∑“ß

‡¥‘πÕ“À“√·≈–√–∫∫∑“ß‡¥‘πÀ“¬„® ¡’º≈√∫°«π°“√

∑”ß“π¢Õß cytochrome oxidase „π≈Ÿ°‚´à¢Õß

°“√¢π àßÕ‘‡≈Á°µ√Õπ (electron transport chain)3,8

Õ“°“√· ¥ß®“°¿“«–æ‘…¢Õß “√°≈ÿà¡π’È §◊Õ

°√≥’ —¡º— ·°ä  phosphine ∑“ß°“√À“¬„® ºŸâªÉ«¬

INR §”·π–π”

INR < 5 √à«¡°—∫‰¡à¡’¿“«– À¬ÿ¥¬“ warfarin
‡≈◊Õ¥ÕÕ°º‘¥ª°µ‘√ÿπ·√ß
INR > 5 ·µà < 9 √à«¡°—∫‰¡à¡’ À¬ÿ¥¬“ warfarin √à«¡°—∫„Àâ√—∫ª√–∑“π vitamin K

1
 ¢π“¥ 1 - 2.5 ¡‘≈≈‘°√—¡ ∂â“µâÕß°“√

¿“«–‡≈◊Õ¥ÕÕ°º‘¥ª°µ‘√ÿπ·√ß „Àâ√–¥—∫ INR ≈¥≈ß„π√–¬–‡«≈“‡√Á«¢÷Èπ  “¡“√∂‡æ‘Ë¡¢π“¥ vitamin K
1
 ‰¥â∂÷ß 5 ¡‘≈≈‘°√—¡

À≈—ß®“°π—Èπ„Àâµ√«® INR È́”∑’Ë 24 ™—Ë«‚¡ß À“°¬—ß‰¡à¥’¢÷Èπ “¡“√∂„Àâ√—∫ª√–∑“π vitamin K
1

‡æ‘Ë¡Õ’° 1 - 2 ¡‘≈≈‘°√—¡
INR > 9 √à«¡°—∫‰¡à¡’¿“«– À¬ÿ¥¬“ warfarin √à«¡°—∫„Àâ√—∫ª√–∑“π vitamin K

1
 ¢π“¥ 2.5 - 5 ¡‘≈≈‘°√—¡ À≈—ß®“°π—Èπ

‡≈◊Õ¥ÕÕ°º‘¥ª°µ‘√ÿπ·√ß µ√«® INR È́”∑’Ë 24 ™—Ë«‚¡ß  À“°¬—ß‰¡à¥’¢÷Èπ “¡“√∂„Àâ√—∫ª√–∑“π vitamin K
1
 ‡æ‘Ë¡‰¥â

¡’¿“«–‡≈◊Õ¥ÕÕ°º‘¥ª°µ‘√ÿπ·√ß À¬ÿ¥¬“ warfarin √à«¡°—∫°“√„Àâ FFP, PCC, recombinant factor VIIa √à«¡°—∫°“√„Àâ
‚¥¬‰¡à π„®√–¥—∫ INR vitamin K

1
 ¢π“¥ 10 ¡‘≈≈‘°√—¡ „π‡«≈“¡“°°«à“ 10 π“∑’  “¡“√∂„Àâ´È”‰¥â∑ÿ° 12 ™—Ë«‚¡ß

INR = international normalized ratio, FFP = fresh frozen plasma, PCC = prothrombin complex concentrate

µ“√“ß 2 ·π«∑“ß°“√√—°…“¥â«¬°“√„Àâ vitamin K
1
  ”À√—∫ warfarin7



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

®–¡’Õ“°“√‰Õ À“¬„®≈”∫“° ª«¥»’√…– ‡«’¬π»’√…–

·≈–Õ“‡®’¬π °√≥’ —¡º— ‚¥¬°“√√—∫ª√–∑“π ºŸâªÉ«¬

¡—°¡’Õ“°“√§≈◊Ëπ‰ â Õ“‡®’¬π ∂à“¬‡À≈« §«“¡¥—π

‚≈À‘µµË” ≈¡À“¬„®¡’°≈‘Ëπ§≈â“¬ª≈“‡πà“ (rotten fish

odor) À√◊Õ°≈‘Ëπ§≈â“¬°√–‡∑’¬¡ (garlic odor) „π

√“¬∑’Ë¡’Õ“°“√√ÿπ·√ßÕ“®‡°‘¥¿“«– adult respiratory

distress syndrome (ARDS) ‰µ«“¬‡©’¬∫æ≈—π

µ—∫Õ—°‡ ∫ Õ“°“√™—° ™’æ®√‡µâπº‘¥®—ßÀ«–3,8

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ”À√—∫ “√°≈ÿà¡π’È

‰¡à¡’°“√µ√«®∑’Ë®”‡æ“– ·µà·π–π”„Àâµ√«®§à“ blood

urea nitrogen (BUN), creatinine, Õ‘‡≈Á°‚∑√‰≈µå,

aminotransferase, arterial blood gas, §≈◊Ëπ‰øøÑ“

À—«„® ·≈–¿“æ∂à“¬ X ray ∑√«ßÕ°3,8

°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬∑’Ë‰¥â√—∫æ‘…®“° “√°≈ÿà¡π’È

‡ªìπ°“√√—°…“µ“¡Õ“°“√ ‰¡à¡’§”·π–π”„π°“√„Àâ

¬“µâ“πæ‘…∑’Ë®”‡æ“– Õ¬à“ß‰√°Áµ“¡·π–π”„Àâ —ß‡°µ

Õ“°“√ºŸâªÉ«¬∑’Ë‚√ßæ¬“∫“≈‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 48 - 72

™—Ë«‚¡ß ‡π◊ËÕß®“°Õ“®‡°‘¥¿“«– ARDS ·≈–¿“«–µ—∫

«“¬Õ¬à“ß√ÿπ·√ß (fulminant hepatic failure)3,8

3.  “√°≈ÿà¡ cardiac glycosides

 “√°≈ÿà¡ cardiac glycosides ‡ªìπ “√ ”§—≠

∑’Ëæ∫„π¬’Ë‚∂ ‚¥¬ “¡“√∂æ∫‰¥â„π à«πª√–°Õ∫∑ÿ°

 à«π¢Õß¬’Ë‚∂ ·µà à«π∑’Ëπ‘¬¡„™â ”À√—∫‰≈àÀπŸ §◊Õ ≈”µâπ

π‘¬¡π”¡“µ—¥‡ªìπ∑àÕπ —Èπ Ê ·≈â«π”¡“µ“°·¥¥®π·Àâß

∫“ß∑âÕß∂‘Ëπ‡√’¬°«à“ ç‰¡â‰≈àÀπŸé ‚¥¬∑—Ë«‰ªæ∫«à“¡’°“√

®”Àπà“¬µ“¡µ≈“¥π—¥„π∑âÕß∂‘Ëπµà“ßÊ ∑—Ë«ª√–‡∑»

¬’Ë‚∂ ¡’™◊ËÕ«‘∑¬“»“ µ√å«à“ Nerium oleander

L. ¡’™◊ËÕæâÕß§◊Õ Nerium odorum Soland., Nerium

odoratum Lam., Nerium indicum Mill. Õ¬Ÿà„π

«ß»å Apocynaceae ¡’™◊ËÕ¿“…“Õ—ß°ƒ… §◊Õ fragrant

oleander, oleander, rose bay, sweet oleander

·≈–¬—ß¡’™◊ËÕ∑âÕß∂‘ËπÕ◊Ëπ Ê Õ’° ‡™àπ ¬’Ë‚∂‰∑¬ ¬’Ë‚∂®’π

¬’Ë‚∂¥Õ°¢“« ¬’Ë‚∂¥Õ°·¥ß (¿“§°≈“ß) ·≈–Õ‘π‚∂

(¿“§‡Àπ◊Õ)  “√ ”§—≠∑’Ëæ∫„π¬’Ë‚∂ §◊Õ acetyl digi-

toxin ´÷Ëß‡ªìπ “√„π°≈ÿà¡ cardiac glycosides9

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß “√°≈ÿà¡π’È §◊Õ ¬—∫¬—Èß

°“√∑”ß“π¢Õß sodium-potassium-ATPase pump

´÷Ëßª°µ‘¡’∫∑∫“∑„π°“√∑”„Àâ‚´‡¥’¬¡∂Ÿ°¢—∫ÕÕ°®“°

‡´≈≈å ·≈–‚æ·∑ ‡ ’́¬¡‡¢â“¡“¿“¬„π‡´≈≈å „π™à«ß

repolarization  àßº≈„Àâ¿“¬„π‡´≈≈å¡’‚´‡¥’¬¡ Ÿß ·≈–

‚æ·∑ ‡´’¬¡µË” °“√∑’Ë¡’‚´‡¥’¬¡ Ÿß®– àßº≈„Àâ√∫°«π

°“√¢—∫·§≈‡´’¬¡ÕÕ°®“°‡´≈≈åºà“π∑“ß sodium-

calcium exchanger antiporter (NCX) ∑”„Àâ

ª√‘¡“≥·§≈‡ ’́¬¡„π‡´≈≈å Ÿß°«à“ª°µ‘ ÷́Ëß·§≈‡ ’́¬¡

∑’Ë Ÿß¿“¬„π‡´≈≈å®–‰ª°√–µÿâπ„Àâ sarcoplasmic

reticulum (SR) ª≈¥ª≈àÕ¬·§≈‡´’¬¡ÕÕ°¡“¿“¬„π

‡´≈≈å‡æ‘Ë¡¢÷Èπ ®÷ß àßº≈„Àâ°√–µÿâπ°“√∫’∫µ—«¢Õß°≈â“¡

‡π◊ÈÕÀ—«„®¡“°¢÷Èπ ºŸâªÉ«¬®–‡°‘¥¿“«–™’æ®√‡µâπº‘¥®—ßÀ«–

·≈–§«“¡º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕÀ—«„® (√Ÿª 2)10,11

Õ“°“√· ¥ß®“°¿“«–æ‘…¢Õß “√°≈ÿà¡π’È®–

‡À¡◊Õπ¿“«–æ‘…®“°°“√√—∫ª√–∑“π¬“ digoxin ‡°‘π

¢π“¥§√—Èß‡¥’¬« ºŸâªÉ«¬®–¡’Õ“°“√§≈◊Ëπ‰ â Õ“‡®’¬π ·≈–

™’æ®√‡µâπº‘¥®—ßÀ«–‰¥â∑—Èß·∫∫™’æ®√‡µâπ™â“°«à“ª°µ‘

(bradyarrhythmias) ‰¥â·°à sinus bradycardia,

sinoatrial arrest, AV block (2nd degree ·≈–

3rd degree) ·≈– asystole ·≈–·∫∫™’æ®√‡µâπ

‡√Á«°«à“ª°µ‘ ‰¥â·°à paroxysmal atrial tachy-

cardia (∑’Ë¡’ AV block √à«¡¥â«¬), accelerated

junctional tachycardia, ventricular bigeminy,

ventricular tachycardia, bidirectional ven-

tricular tachycardia ·≈– ventricular fibrilla-

tion10,11

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ”À√—∫ “√°≈ÿà¡π’È

§◊Õ Õ‘‡≈Á°‚∑√‰≈µå (√–¥—∫‚æ·∑ ‡´’¬¡„π‡≈◊Õ¥ “¡“√∂

„™â„π°“√§“¥°“√≥å§«“¡√ÿπ·√ß¢Õß¿“«–æ‘…‰¥â

‡©æ“–°√≥’∑’ËºŸâªÉ«¬√—∫ª√–∑“π‡°‘π¢π“¥‡æ’¬ß§√—Èß
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‡¥’¬«) ·≈–°“√µ√«®√–¥—∫¬“ digoxin „π‡≈◊Õ¥

( “¡“√∂„™â·ª≈º≈‡™‘ß§ÿ≥¿“æ‰¥â‡∑à“π—Èπ ‡π◊ËÕß®“°

 “√ ”§—≠ §◊Õ acetyl digitoxin ¡’ cross reactivity

°—∫°“√µ√«®√–¥—∫¬“ digoxin ‰¥â) °“√µ√«®∑“ßÀâÕß

ªØ‘∫—µ‘°“√Õ◊ËπÊ ‰¥â·°à BUN ·≈– serum creatinine

πÕ°®“°π’È§«√µ√«®§≈◊Ëπ‰øøÑ“À—«„®„πºŸâªÉ«¬∑ÿ°√“¬3

 °“√¥Ÿ·≈√—°…“ºŸâªÉ«¬∑’Ë‰¥â√—∫æ‘…®“° “√°≈ÿà¡π’È

À“°ºŸâªÉ«¬¡’™’æ®√‡µâπº‘¥®—ßÀ«–Õ¬à“ß√ÿπ·√ß ÷́Ëß‰¡à

µÕ∫ πÕßµàÕ°“√√—°…“¥â«¬ atropine À√◊Õ¡’√–¥—∫

‚æ·∑ ‡´’¬¡„π‡≈◊Õ¥ Ÿß°«à“ 5.5 ¡‘≈≈‘Õ‘§«‘«“‡≈π´åµàÕ

≈‘µ√ §«√æ‘®“√≥“„Àâ digitalis Fab fragment √Ÿª

·∫∫¬“©’¥‡¢â“À≈Õ¥‡≈◊Õ¥¥” (∫√√®ÿ 40 ¡‘≈≈‘°√—¡µàÕ

À≈Õ¥) ®”π«π 10 - 20 À≈Õ¥  “¡“√∂„Àâ¬“‡æ‘Ë¡‰¥â

µ“¡¥ÿ≈¬æ‘π‘®·æ∑¬å ‡π◊ËÕß®“°‰¡à∑√“∫ª√‘¡“≥∑’Ë

™—¥‡®π¢Õß “√ acetyl digitoxin „π “√°”®—¥ÀπŸ·≈–

 —µ«åøíπ·∑–∑’ËºŸâªÉ«¬‰¥â√—∫ °“√∫√‘À“√¬“π’È§«√ªØ‘∫—µ‘

µ“¡‡Õ° “√°”°—∫¬“À√◊ÕÕ“®≈–≈“¬¬“ 1 À≈Õ¥ ¥â«¬

πÈ”°≈—Ëπª√“»®“°‡™◊ÈÕ 4 ¡‘≈≈‘≈‘µ√ ·≈â«π”¡“‡®◊Õ®“ß

µàÕ¥â«¬πÈ”‡°≈◊Õª√“»®“°‡™◊ÈÕµ“¡ª√‘¡“≥∑’ËµâÕß°“√

À¬¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”ºà“πµ—«°√Õß¢π“¥ 0.22

‰¡§√Õπ „π√–¬–‡«≈“ 30 π“∑’12,13

√Ÿª 2 °≈‰°°“√‡°‘¥æ‘…®“° “√°≈ÿà¡ cardiac glycosides11

(SR = sarcoplasmic reticulum, Na-K ATPase = sodium-potassium-ATPase)

4. Strychnine

Strychnine ‡ªìπ “√°≈ÿà¡ alkaloids ∑’Ëæ∫‰¥â

®“°‡¡≈Á¥¢Õßµâπ· ≈ß„® ÷́Ëß¡’™◊ËÕ«‘∑¬“»“ µ√å §◊Õ

Strychnos nux-vomica L. ·≈–¡’™◊ËÕ∑âÕß∂‘ËπÕ◊Ëπ Ê

‰¥â·°à °√–®’È °–°≈‘Èß µŸ¡°“·¥ß · ≈ß∑¡ · ≈ß‡∫◊ËÕ

·≈–· ≈ß‡∫◊Õ π‘¬¡„™â„π°“√‡∫◊ËÕ ÿπ—¢·≈–ÀπŸ14 ‡¡◊ËÕ

≈–≈“¬ strychnine „ππÈ”®–‰¥â “√≈–≈“¬„  ‰¡à¡’ ’

‰¡à¡’°≈‘Ëπ ¡’√ ™“µ‘¢¡, strychnine  “¡“√∂∂Ÿ°¥Ÿ¥´÷¡

ºà“π∑“ß√–∫∫∑“ß‡¥‘πÕ“À“√·≈–‡¬◊ËÕ‡¡◊Õ°Õ¬à“ß

√«¥‡√Á«15

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï¢Õß “√°≈ÿà¡π’È §◊Õ strych-

nine ®–‡¢â“‰ª·¬àß®—∫°—∫ glycine ∑’Ë presynaptic

inhibitory neurons ÷́Ëß‡ªìπ chloride ion channels

∑’Ë‰¢ —πÀ≈—ß ∑”„Àâ‡´≈≈åª√– “∑¡’§«“¡‰«µàÕ°“√

°√–µÿâπ¡“°°«à“ª°µ‘ ºŸâªÉ«¬®÷ß‡°‘¥¿“«–°≈â“¡‡π◊ÈÕÀ¥

‡°√Áß§≈â“¬Õ“°“√™—°15,16

Õ“°“√· ¥ß®“°¿“«–æ‘…¢Õß “√°≈ÿà¡π’È §◊Õ ºŸâ

ªÉ«¬®–‡√‘Ë¡¡’Õ“°“√™—°‡°√Áß¿“¬„π‡«≈“ 15 - 30 π“∑’

·µàºŸâªÉ«¬∫“ß√“¬Õ“®‡√‘Ë¡¡’Õ“°“√™—°‡°√Áß∑’Ë‡«≈“ 12 -

24 ™—Ë«‚¡ß À≈—ß®“°√—∫ª√–∑“π “√π’È ‚¥¬ºŸâªÉ«¬¡’ µ‘

µ≈Õ¥‡«≈“∑’Ë‡°‘¥Õ“°“√™—°‡°√Áß Õ“°“√™—°‡°√Áß∑’Ë‡°‘¥
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¢÷Èπ®–‡°‘¥‡ªìπ™à«ßÊ ‚¥¬Õ“°“√™—°‡°√Áß®–‡°‘¥¢÷Èπ‡¡◊ËÕ

ºŸâªÉ«¬∂Ÿ°°√–µÿâπ¥â«¬ ‘Ëß‡√â“µà“ß Ê ‡™àπ ‡ ’¬ß  —¡º— ∑—Ë«‰ª

(‡™àπ · ß «à“ß®“°°“√‡ªî¥‚§¡‰ø) ·≈–°“√‡ª≈’Ë¬π

·ª≈ßÕ“√¡≥å °“√∑’ËºŸâªÉ«¬¡’Õ“°“√™—°‡°√Áß´È”Ê µàÕ

‡π◊ËÕß‡ªìπ‡«≈“π“π®– àßº≈„Àâ ‡°‘¥¿“«–‡≈◊Õ¥¡’

ÕÕ°´‘‡®ππâÕ¬ (hypoxia) ¿“«–µ—«√âÕπ‡°‘π (hy-

perthermia) °≈â“¡‡π◊ÈÕ ≈“¬ (rhabdomyolysis)

ªí  “«–¡’‚ª√µ’π®“°°≈â“¡‡π◊ÈÕ (myoglobinuria) ·≈–

‰µ«“¬3,15,16

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ ”À√—∫ “√°≈ÿà¡π’È

§◊Õ Õ‘‡≈Á°‚∑√‰≈µå, BUN, creatinine, aminotrans-

ferase, phosphocreatine kinase (CPK), arterial

blood gas ·≈– urinalysis3,15,16

°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬∑’Ë‰¥â√—∫æ‘…®“° “√°≈ÿà¡π’È

·π–π”„ÀâºŸâªÉ«¬æ—°„πÀâÕß‡¥’Ë¬«∑’Ë‡ß’¬∫ ß∫ °“√√—°…“

‡ªìπ°“√√—°…“µ“¡Õ“°“√ ‡™àπ „Àâ¬“ diazepam ¢π“¥

0.1 - 0.2 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡∑“ßÀ≈Õ¥‡≈◊Õ¥¥” À√◊Õ

midazolam ¢π“¥ 0.05 - 0.1 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡

∑“ßÀ≈Õ¥‡≈◊Õ¥¥”‡æ◊ËÕ√—°…“Õ“°“√™—°‡°√Áß „πºŸâªÉ«¬∑’Ë

¡’Õ“°“√™—°‡°√ÁßÕ¬à“ß√ÿπ·√ß “¡“√∂„Àâ¬“ vecuronium

¢π“¥ 0.08 - 0.1 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡∑“ßÀ≈Õ¥

‡≈◊Õ¥¥” À√◊Õ¬“°≈ÿà¡ nondepolarizing neuromus-

cular blocker Õ◊ËπÊ ‰¥â·°à rocuronium ·≈– pan-

curonium πÕ°®“°π’ÈÀ“°ºŸâªÉ«¬¡’¿“«– neuromus-

cular paralysis ·π–π”„Àâ„ à∑àÕ™à«¬À“¬„® ‡π◊ËÕß®“°

ºŸâªÉ«¬¡’‚Õ°“ ‡°‘¥¿“«–°“√À“¬„®≈â¡‡À≈«‰¥â 3,15,16

5.  “√Õ◊Ëπ Ê ∑’Ë¡’°“√π”¡“„™âº‘¥ª√–‡¿∑

 “√Õ◊Ëπ Ê ∑’Ë¡’°“√π”¡“„™âº‘¥«—µ∂ÿª√– ß§å ‡™àπ

¬“¶à“·¡≈ß°≈ÿà¡ carbamates4 ‡ªìπµâπ

°√≥’»÷°…“

ºŸâªÉ«¬™“¬‰∑¬§Ÿà Õ“¬ÿ 45 ªï πÈ”Àπ—° 70 °‘‚≈°√—¡

∂Ÿ°¿√√¬“∫Õ°‡≈‘° ®÷ß‰ª´◊ÈÕ¬“‡∫◊ËÕÀπŸ®“°√â“π¢“¬

¢Õß™”„πÀ¡Ÿà∫â“π¡“√—∫ª√–∑“π ≈—°…≥–‡ªìπ‡¡Á¥√Ÿª

∑√ß√’ ¡’ ’™¡æŸ ∫√√®ÿÕ¬Ÿà¿“¬„π∂ÿßæ≈“ µ‘°„  ∂ÿß≈–

ª√–¡“≥ 30 ‡¡Á¥ ‰¡à¡’©≈“°º≈‘µ¿—≥±å ‰¡à¡’™◊ËÕºŸâº≈‘µ

ºŸâªÉ«¬√—∫ª√–∑“π‚¥¬π”¬“‡∫◊ËÕÀπŸ§√÷Ëß∂ÿß¡“∫¥º ¡

 ÿ√“·≈â«¥◊Ë¡®πÀ¡¥ ¿√√¬“‡ÀÁπ‡Àµÿ°“√≥å∑—ÈßÀ¡¥®÷ß

√’∫æ“ºŸâªÉ«¬¡“ àß‚√ßæ¬“∫“≈

°“√√—°…“∑’Ë‰¥â√—∫ ·√°√—∫·æ∑¬åµ√«®√à“ß°“¬

‰¡àæ∫Õ“°“√º‘¥ª°µ‘ ‰¡à¡’®ÿ¥‡≈◊Õ¥ÕÕ°„µâº‘«Àπ—ß ‰¡à¡’

Õ“‡®’¬π‡ªìπ‡≈◊Õ¥ ºŸâªÉ«¬·®âß·æ∑¬å«à“¡’Õ“°“√§≈◊Ëπ‰ â

‡«’¬π»’√…– ·æ∑¬å Õ∫∂“¡‡«≈“∑’ËºŸâªÉ«¬√—∫ª√–∑“π

‰¥â¢âÕ¡Ÿ≈«à“√—∫ª√–∑“π‰ª‡¡◊ËÕ‡«≈“ 45 π“∑’°àÕπ¡“∂÷ß

‚√ßæ¬“∫“≈ ·æ∑¬å®÷ß∑”°“√≈â“ß∑âÕß ·≈–„Àâºß∂à“π

°—¡¡—πµå¢π“¥ 50 °√—¡ ∑“ß nasogastric tube „Àâ

µ√«®§à“ INR ∑—π∑’ ·≈–„Àâ°“√√—°…“µ“¡Õ“°“√ ‚¥¬

„Àâµ‘¥µ“¡§à“ INR ´È”∑ÿ°«—πµàÕ‡π◊ËÕß°—π 3 «—π æ∫

«à“§à“ INR ∑’Ë‡«≈“ 24, 48 ·≈– 72 ™—Ë«‚¡ßÀ≈—ß

√—∫ª√–∑“π‡∑à“°—∫ 1.2, 3.4 ·≈– 2.6 µ“¡≈”¥—∫ „π

«—π∑’Ë 3 À≈—ß√—∫ª√–∑“π ‰¡àæ∫¿“«–‡≈◊Õ¥ÕÕ° ·æ∑¬å

®÷ßÕπÿ≠“µ„ÀâºŸâªÉ«¬°≈—∫∫â“πÀ≈—ß®“°ª√÷°…“∑“ß®‘µ

‡«™‡√’¬∫√âÕ¬·≈â«

°“√Õ¿‘ª√“¬·π«∑“ß°“√√—°…“ °√≥’»÷°…“π’È

‡ªìπµ—«Õ¬à“ß∑’Ëæ∫∫àÕ¬ §◊Õ ‰¡à∑√“∫«à“¬“‡∫◊ËÕÀπŸ∑’Ë

ºŸâªÉ«¬√—∫ª√–∑“π‡ªìπ “√™π‘¥„¥ ·µà®“°≈—°…≥–¢Õß

¬“‡∫◊ËÕÀπŸ∑’Ë‡ªìπ‡¡Á¥√Ÿª∑√ß√’ ¡’ ’™¡æŸ ®÷ß§“¥°“√≥å«à“

¬“‡∫◊ËÕÀπŸ¥—ß°≈à“«§«√‡ªìπ°≈ÿà¡ “√µâ“π°“√·¢Áßµ—«

¢Õß‡≈◊Õ¥ Õ“®‡ªìπ warfarin À√◊Õ superwarfarin

°“√√—°…“∑’Ë„Àâ°—∫ºŸâªÉ«¬‡À¡“– ¡·≈â« §◊Õ ‰¡à¡’°“√„Àâ

vitamin K
1
 ‡æ◊ËÕªÑÕß°—π¿“«–‡≈◊Õ¥ÕÕ° ‡π◊ËÕß®“°

ºŸâªÉ«¬¡’º≈°“√µ√«® INR < 5 ·≈–‰¡à¡’¿“«–‡≈◊Õ¥

ÕÕ° °“√„Àâ vitamin K
1
 ‚¥¬‰¡à¡’¢âÕ∫àß™’È®–∫¥∫—ß

Õ“°“√æ‘…®“° “√µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ ·≈–∑”„Àâ

µâÕßµ‘¥µ“¡ºŸâªÉ«¬‡ªìπ‡«≈“π“π°«à“ª°µ‘
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