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ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å

Hotline: 1367 (30 ¤ÙèÊÒÂ)

â·ÃÊÒÃ: 0-2201-1084 ¡´ 1

Email: poisrequest@gmail.com

Website: PoisonCenter.mahidol.ac.th

LINE ID: poisrequest

¡Ô¨¡ÃÃÁ¢Í§ÈÙ¹ÂìÏ
(à»Ô´ºÃÔ¡ÒÃ 24 ªÑèÇâÁ§)

1. ãËéºÃÔ¡ÒÃ·Ò§¡ÒÃá¾·Âìà¡Õ èÂÇ¡Ñº¢éÍÁÙÅ·Ò§

´éÒ¹¾ÔÉÇÔ·ÂÒáÅÐàÀÊÑªÇÔ·ÂÒ¤ÅÔ¹Ô¡ ÇÔ¸ÕÇÔ¹Ô¨©ÑÂ ÃÑ¡ÉÒ

¼Ùé»èÇÂ·ÕèÁÕÀÒÇÐà»ç¹¾ÔÉ¨Ò¡ÂÒáÅÐÊÒÃà¤ÁÕ á¡èá¾·Âì

ºØ¤ÅÒ¡Ã·Ò§¡ÒÃá¾·ÂìáÅÐ»ÃÐªÒª¹·ÑèÇä» ·Ñé§·Ò§

â·ÃÈÑ¾·ì  â·ÃÊÒÃ  ¨´ËÁÒÂ áÅÐ Internet

2. ãËéºÃÔ¡ÒÃ¤é¹¢éÍÁÙÅà¡ÕèÂÇ¡ÑºÂÒ ÊÒÃà¤ÁÕ·Õèãªéã¹

âÃ§§Ò¹ÍØµÊÒË¡ÃÃÁ  ÊÔè§áÇ´ÅéÍÁ áÅÐã¹ºéÒ¹àÃ×Í¹  ̈ Ò¡

°Ò¹¢éÍÁÙÅ·ÕèÁÕÍÂÙè     ÊÓËÃÑºÃÒÂÅÐàÍÕÂ´¢Í§°Ò¹¢éÍÁÙÅ·ÕèÁÕ

µÔ´µèÍä´é¡Ñºà¨éÒË¹éÒ·Õè¢Í§ÈÙ¹ÂìÏ

3. ãËé¤Óá¹Ð¹ÓµÃÇ¨ÇÔà¤ÃÒÐËì·Ò§ËéÍ§»¯ÔºÑµÔ¡ÒÃ

µÃÇ¨ËÒÊÒÃ¾ÔÉ âÅËÐË¹Ñ¡ ÃÇÁ·Ñé§¡ÒÃÇÑ́ ÃÐ Ñ́ºÂÒã¹àÅ×Í´

4. ãËé¡ÒÃÃÑ¡ÉÒáÅÐÃÑºâÍ¹ÂéÒÂ¼Ùé»èÇÂÀÒÇÐà»ç¹¾ÔÉ

·ÕèÁÕÍÒ¡ÒÃË¹Ñ¡ ËÃ×ÍÁÕ»ÑËÒ«Ñº«éÍ¹ ËÃ×ÍµéÍ§ä´éÃÑº

ÂÒµéÒ¹¾ÔÉ

5. ¨Ñ´·Ó¨ØÅÊÒÃ¾ÔÉÇÔ·ÂÒ (Poison and Drug

Information Bulletin) à¾×èÍà¼Âá¾Ãè¢éÍÁÙÅ·Ò§´éÒ¹

¾ÔÉÇÔ·ÂÒáÅÐàÀÊÑªÇÔ·ÂÒ·Ø¡ 3 à ×́Í¹  ·èÒ¹·ÕèÊ¹ã¨ÊÁÑ¤Ã

ÊÁÒªÔ¡ µỐ µèÍä é́·ÕèÈÙ¹ÂìÏ

ºÃÃ³Ò¸Ô¡ÒÃ
ÈÒÊµÃÒ¨ÒÃÂì¹ÒÂá¾·ÂìÇÔ¹ÑÂ  Ç¹Ò¹Ø¡ÙÅ

¡Í§ºÃÃ³Ò¸Ô¡ÒÃ
¼ÙéªèÇÂÈÒÊµÃÒ¨ÒÃÂì¹ÒÂá¾·ÂìÊØªÑÂ  ÊØà·¾ÒÃÑ¡Éì

¼ÙéªèÇÂÈÒÊµÃÒ¨ÒÃÂìá¾·ÂìËÔ§ÊÒ·ÃÔÂÒ  µÃÐ¡ÙÅÈÃÕªÑÂ
ÍÒ¨ÒÃÂì¹ÒÂá¾·ÂìÊËÀÙÁÔ  ÈÃÕÊØÁÐ

¾Ñ¹µÃÕ¹ÒÂá¾·Âì¡ÔµÔÈÑ¡ Ốì  áÊ¹»ÃÐàÊÃÔ°

¨ÒÃØÇÃÃ³  ÈÃÕÍÒÀÒ
ÍÑ̈ ©ÃÒ  ·Í§ÀÙ

ÊØ¹Ñ¹·ì  Ç§ÈìÇÔÈÇÐ¡Ã

ÀÒ³Õ  Ä·¸ÔàÅÔÈ
àÍÁÍÃ  »ÃÐ Ù́è

ÃÔµÃÒÀÃ³ì  ¨Ñ¹à¢ÕÂÇ

ÍÑÃÔ¹·Ãì  ÇÕÃÇÑ²¹ì¸ÕÃÐ

ÊÁÑ¤ÃÊÁÒªÔ¡̈ ØÅÊÒÃ

ÍÍ¡·Ø¡ 3 à́ ×Í¹  100 ºÒ·/»Õ, 150 ºÒ·/2 »Õ

ËÃ×Í 250 ºÒ·/3 »Õ

ª×èÍ....................................................................................................
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â·ÃÈÑ¾·ì.........................................................................................

µÓáË¹è§/Ë¹éÒ·ÕèÃÑº¼Ố ªÍº........................................................

µÑé§áµè©ºÑº·Õè........................................»Õ·Õè.....................................

à»ç¹àÇÅÒ:

¡ 1 »Õ   100 ºÒ·

¡ 2 »Õ   150 ºÒ·

¡ 3 »Õ   250 ºÒ·

¨èÒÂâ´Â âÍ¹à¢éÒºÑªÕÍÍÁ·ÃÑ¾Âì

ª×èÍºÑªÕ  à¾×èÍ¨ØÅÊÒÃ¾ÔÉÇÔ·ÂÒ

àÅ¢·ÕèºÑªÕ  026-445887-5

¸¹Ò¤ÒÃä·Â¾Ò³ÔªÂì ÊÒ¢ÒÃÒÁÒ Ô̧º Ṍ

à»ç¹à§Ô¹................ ºÒ·

(¡ÃØ³ÒÊè§ÊÓà¹Ò¡ÒÃâÍ¹á¹ºÁÒ é́ÇÂ)
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¾..à¡ÉÈÔÃÔ¹·Ãì  ¾Ø²ÔâªµÔ *
* á¾·Âì»ÃÐ¨ÓºéÒ¹µèÍÂÍ´ÊÒ¢ÒàÀÊÑªÇÔ·ÂÒáÅÐ¾ÔÉÇÔ·ÂÒ¤ÅÔ¹Ô¡ âÃ§¾ÂÒºÒÅÃÒÁÒ Ô̧º Ṍ
¼È.¾..ÊÒ·ÃÔÂÒ µÃÐ¡ÙÅÈÃÕªÑÂ

Tramadol Toxicity

·ÃÒÁÒ´ÍÅ (tramadol) à»ç¹ÂÒá¡é»Ç´ÊÑ§à¤ÃÒÐËì  ÍÍ¡Ä· Ô̧ì·Õè
ÃÐºº»ÃÐÊÒ·ÊèÇ¹¡ÅÒ§ (central nervous system; CNS)
ãªéÊÓËÃÑººÃÃà·ÒÍÒ¡ÒÃ»Ç´·Õ èÁÕ¤ÇÒÁÃØ¹áÃ§»Ò¹¡ÅÒ§¶Ö§ÁÒ¡
(moderate to severe pain) ·ÃÒÁÒ´ÍÅÁÕÊÙµÃâ¤Ã§ÊÃéÒ§¤ÅéÒÂÁÍÃì¿Õ¹
(morphine) áÅÐâ¤à´ÍÕ¹ (codeine)  ¶Ù¡¼ÅÔµ¢Öé¹ÁÒ¤ÃÑé§áÃ¡ã¹
»Õ¤.È.1970  ·ÃÒÁÒ´ÍÅÍÍ¡Ä· Ô̧ì¼èÒ¹¡Åä¡·Ñé§ opioid áÅÐ nonopioid
·ÓãËéÍÒ¡ÒÃ¢Í§¼Ùé»èÇÂàÁ×èÍä´éÃÑº¾ÔÉ¨Ò¡·ÃÒÁÒ´ÍÅÍÒ¨áµ¡µèÒ§
¨Ò¡ÂÒá¡é»Ç´¡ÅØèÁ opioid µÑÇÍ×è¹æºéÒ§1,2

»Ñ¨¨ØºÑ¹·ÃÒÁÒ´ÍÅä´é¶Ù¡¹ÓÁÒãªéà¾× èÍÊÑ¹·¹Ò¡ÒÃÍÂèÒ§¼Ô´
ÇÑµ¶Ø»ÃÐÊ§¤ì â´Âà©¾ÒÐã¹¡ÅØèÁÇÑÂÃØè¹·Õè¹ÔÂÁ¹ÓÁÒ¼ÊÁ¡ÑºÂÒá¡éäÍ
áÅÐ¹éÓÍÑ́ ÅÁ1,3 ·ÓãËé¾ºÇèÒÁÕ¼Ùé»èÇÂ·ÕèÁÒ é́ÇÂÍÒ¡ÒÃ¾ÔÉà¾ÔèÁ¢Öé¹àÃ×èÍÂæ
¨Ò¡¡ÒÃàÊ¾à¡Ô¹¢¹Ò´ ¡ÒÃ¤Ó¹Ö§¶Ö§áÅÐ¡ÒÃÃÑ¡ÉÒ·Õè¶Ù¡µéÍ§¨Ö§¨Óà»ç¹
ÊÓËÃÑºá¾·ÂìáÅÐºØ¤ÅÒ¡Ã·Ò§ÊÒ¸ÒÃ³ÊØ¢

ÊÙµÃâ¤Ã§ÊÃéÒ§¢Í§·ÃÒÁÒ´ÍÅ ÁÍÃì¿Õ¹ áÅÐâ¤à´ÍÕ¹4 Ñ́§µèÍä»¹Õé

àÀÊÑª¨Å¹ÈÒÊµÃì (Pharmacokinetics)1,4

·ÃÒÁÒ´ÍÅÍÍ¡Ä·¸Ôìà»ç¹ opioid agonist â´Â¡ÃÐµØé¹ µ-
receptors áÅÐÂÑ§¡ÃÐµØé¹ κ-áÅÐ δ-receptors áººÍèÍ¹´éÇÂ
·ÓãËéÁÕ¼ÅÅ´¤ÇÒÁà¨çº»Ç´ ÃÇÁ·Ñ é§¡´¡ÒÃ·Ó§Ò¹¢Í§ CNS
áÅÐÁÕ¼Å·ÓãËéà¡Ố ÍÒ¡ÒÃ euphoria ä é́́ éÇÂ  ¡ÒÃÍÍ¡Ä· Ô̧ì¹ÕéàËÁ×Í¹¡Ñº
¡ÒÃÍÍ¡Ä· Ô̧ì¢Í§ÂÒÁÍÃì¿Õ¹

¹Í¡¨Ò¡ÍÍ¡Ä· Ô̧ì¼èÒ¹ opioid receptor ·ÃÒÁÒ´ÍÅÂÑ§ÍÍ¡Ä· Ô̧ì
¼èÒ¹¡Åä¡¢Í§ non-opioid â´ÂÂÑºÂÑé§¡ÒÃ Ù́́ ¡ÅÑº (reuptake) ¢Í§
serotonin áÅÐ norepinephrine «Öè§ÊÒÃÊÍ§µÑÇ¹ÕéàÁ×èÍÁÕ»ÃÔÁÒ³
à¾ÔèÁ¢Öé¹ã¹ CNS ¨ÐÁÕ¼ÅÅ´¤ÇÒÁà¨çº»Ç´ä´é  áµè¡ÒÃà¾ÔèÁ¢Öé¹¢Í§
serotonin ¨Ò¡¡ÒÃãªéÂÒ·ÃÒÁÒ´ÍÅà¡Ô¹¢¹Ò´ÍÒ¨Êè§¼ÅãËéà¡Ô´
serotonin syndrome ÃÇÁ·Ñé§ÍÒ¨à¡Ố  extrapyramidal effect àªè¹
Á×ÍÊÑ è¹ ÁÕä¢é ¡ÅéÒÁà¹× éÍà¡Ãç§µÑÇÍÂèÒ§ÁÒ¡ ËÃ×ÍÍÒ¨ÁÕÍÒ¡ÒÃ·Ò§
ÃÐºº»ÃÐÊÒ· àªè¹ ÊÑºÊ¹  ÊèÇ¹¡ÒÃà¾ÔèÁ¢Öé¹¢Í§ norepinephrine
ÍÒ¨·ÓãËéã¨ÊÑè¹ »Ç´ÈÕÃÉÐ ¡ÃÐµØé¹ÃÐºº»ÃÐÊÒ· áÅÐ·ÓãËéªÑ¡ä é́4

O-desmethyl (M1) à»ç¹ metabolite ¢Í§ÂÒ·ÃÒÁÒ´ÍÅ à»ç¹
active metabolite ÁÕÄ· Ô̧ì¡ÃÐµØé¹ µ-receptor ÁÒ¡¡ÇèÒ·ÃÒÁÒ´ÍÅ¶Ö§
200 à·èÒ «Öè§à¡Ố ¨Ò¡¡ÒÃàÁµÒºÍÅÔ«ÖÁâ´ÂàÍ¹ä«Áì cytochrome (CYP)
2D6 ¾ºÇèÒã¹»ÃÐªÒ¡Ã·Õè¢Ò´àÍ¹ä«Áì 2D6 (»ÃÐÁÒ³ÃéÍÂÅÐ 8 ¢Í§ªÒÇ
Caucasian) ·ÓãËéÄ· Ô̧ìá¡é»Ç´¢Í§·ÃÒÁÒ´ÍÅÅ´Å§4

àÀÊÑª¾ÅÈÒÊµÃì (Pharmacodynamics)
¡ÒÃ Ù́́ «ÖÁÂÒ (Absorption)

·ÃÒÁÒ´ÍÅ¶Ù¡´Ù´«ÖÁã¹·Ò§à´Ô¹ÍÒËÒÃä´é´ÕÁÒ¡ â´ÂÁÕ mean

bioavailability 67.9% áÅÐà¾ÔèÁà»ç¹ÁÒ¡¡ÇèÒ 90% ¶éÒ¡Ô¹ËÅÒÂ¤ÃÑé§

µỐ µèÍ¡Ñ¹à»ç¹»ÃÐ¨Ó ËÃ×Í¨Ò¡¡ÒÃ©Ṍ à¢éÒ¡ÅéÒÁà¹×éÍ  ¡ÒÃ¡Ô¹ÂÒ¾ÃéÍÁ
ÍÒËÒÃ¨ÐªèÇÂà¾ÔèÁ¡ÒÃ Ù́́ «ÖÁ·ÃÒÁÒ´ÍÅ  peak effect ÍÂÙè·Õè 1-4 ªÑèÇâÁ§
ËÅÑ§¡Ô¹ áÅÐÄ·¸ÔìÅ´ÍÒ¡ÒÃ»Ç´¤§ÍÂÙè¹Ò¹ 3-6 ªÑèÇâÁ§ËÅÑ§ onset
¢Í§ÂÒ4,5

ËÅÑ§ Ù́́ «ÖÁ·Õè·Ò§à Ố¹ÍÒËÒÃ ·ÃÒÁÒ´ÍÅ¨Ð¶Ù¡àÁµÒºÍÅÔ«ÖÁ·ÕèµÑº
é́ÇÂ¡ÃÐºÇ¹¡ÒÃ demethylation â´ÂàÍ¹ä«Áì CYP2D6 à»ç¹ M1

metabolize «Öè§ÁÕÄ· Ô̧ìÁÒ¡¡ÇèÒ·ÃÒÁÒ´ÍÅ Ñ́§·Õè¡ÅèÒÇä»4

¡ÒÃ¡ÃÐ¨ÒÂµÑÇ¢Í§ÂÒ (Distribution) 5

·ÃÒÁÒ´ÍÅÁÕ large volume of distribution (Vd)  ·Ò§¡ÒÃ¡Ô¹
ËÃ×Í¡ÒÃãËé·Ò§ËÅÍ´àÅ×Í´´Óã¹¤¹»¡µÔ̈ ÐÁÕ¤èÒ»ÃÐÁÒ³ 306 áÅÐ 203
ÅÔµÃµÒÁÅÓ´Ñº áÅÐ»ÃÐÁÒ³ÃéÍÂÅÐ 20 ¨Ñº¡Ñºâ»ÃµÕ¹ã¹¾ÅÒÊÁÒ
·ÃÒÁÒ´ÍÅÊÒÁÒÃ¶¼èÒ¹Ã¡ä é́  ̈ Ò¡¡ÒÃÇÑ́ ÃÐ Ñ́ºÂÒã¹ umbilical vein
¾ºÁÕ»ÃÐÁÒ³ÃéÍÂÅÐ 80 ¢Í§ã¹àÅ×Í´áÁè
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¡ÒÃàÁµÒºÍÅÔ«ÖÁáÅÐ¡ÒÃ¢ Ñ́̈ ÂÒ (Metabolism & Elimination) 4,5

·ÃÒÁÒ´ÍÅ¶Ù¡ metabolize à¡×Íº·Ñé§ËÁ´·ÕèµÑºâ´ÂàÍ¹ä«Áì 2 ª¹Ố
ËÅÑ¡¤×Í CYP2D6 áÅÐ CYP3A áÅÐ¢Ñº·Ò§äµ  ¤èÒ¤ÃÖè§ªÕÇÔµ¢Í§ÂÒ¨Ò¡
¡ÒÃ¡Ô¹ ËÃ×Í¡ÒÃ©Ṍ ·Ò§ËÅÍ´àÅ×Í´´Ó 1 ¤ÃÑé§ »ÃÐÁÒ³ 5.1-5.9 ªÑèÇâÁ§
ÃéÍÂÅÐ 10-30 ¢Í§·ÃÒÁÒ´ÍÅ¨Ð¶Ù¡¢ÑºÍÍ¡·Ò§»ÑÊÊÒÇÐ â´ÂäÁè¼èÒ¹
¡ÃÐºÇ¹¡ÒÃ àÁµÒºÍÅÔ«ÖÁ ÁÕ M1 metabolite à»ç¹ pharmacologically
active «Öè§·ÃÒÁÒ´ÍÅáÅÐ metabolite ·Ñé§ËÁ´ ÊèÇ¹ãËè¶Ù¡¢Ñº·Ò§äµ
¨Ò¡§Ò¹ÇÔ̈ ÑÂ¾ºÇèÒ¼Ùé»èÇÂâÃ¤µÑºäµ¨ÐÁÕ¤èÒ¤ÃÖè§ªÕÇÔµ¢Í§ÂÒ¹Ò¹¢Öé¹5

ÍÑ¹µÃ¡ÔÃÔÂÒ¢Í§ÂÒ (Drug interaction) 6

·ÃÒÁÒ´ÍÅÁÕ drug interaction ¡ÑºÂÒËÅÒÂª¹Ố  â´Âà©¾ÒÐ
ÂÒ·ÕèàÁµÒºÍÅÔ«ÖÁ¼èÒ¹àÍ¹ä«Áì CYP2D6 áÅÐÂÒ¡ÅØèÁ SSRIs ·ÕèÁÕÄ· Ô̧ì
à¾ÔèÁ serotonin áÅÐºÒ§ª¹Ố ÂÑ§ÁÕÄ· Ô̧ìÂÑºÂÑé§àÍ¹ä«Áì CYP2D6 ·ÓãËéÁÕ
âÍ¡ÒÊà¡Ố  serotonin syndrome ä é́  ¶éÒãªé·ÃÒÁÒ´ÍÅÃèÇÁ¡ÑºÂÒ¡ÅØèÁ
monoamine oxidase inhibitors áÅÐ atypical antipsychotics
¡ç¨Ð·ÓãËéà¡Ô´¼Å¢éÒ§à¤ÕÂ§ÁÒ¡¢Ö é¹ä´éã¹¢³Ð·Õ è¡ÒÃãªéÃèÇÁ¡ÑºÂÒ
ondansetron «Öè§ºÒ§ÊèÇ¹¨Ð¶Ù¡àÁµÒºÍÅÔ«ÖÁâ´ÂàÍ¹ä«Áì CYP2D6
àªè¹¡Ñ¹ ·ÓãËé¡ÒÃ¡Ô¹ÂÒ¹ÕéÃèÇÁ¡Ñº·ÃÒÁÒ´ÍÅ¨ÐÅ´Ä· Ô̧ì¢Í§ÂÒ·Ñé§ÊÍ§ª¹Ố

ÅÑ¡É³Ð·Ò§¤ÅÔ¹Ô¡ (ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§)
ÍÒ¡ÒÃ·Õèà¡Ố ¢Öé¹ÁṌ Ñ§¹Õé8-12 ¤×Í ÍÒ¡ÒÃ¤Å×è¹äÊéÍÒà ṎÂ¹  àÇÕÂ¹ÈÕÃÉÐ

¡ÒÃ¡´ÃÐºº»ÃÐÊÒ·ÊèÇ¹¡ÅÒ§  ÃÙÁèÒ¹µÒË´  áÅÐ¡´¡ÒÃËÒÂã¨ä é́
¹Í¡¨Ò¡¹Õé·ÓãËéà¡Ố ÍÒ¡ÒÃ serotonin syndrome  ÁÕÍÒ¡ÒÃ agitation
ËÑÇã¨àµé¹àÃçÇ ¤ÇÒÁ Ñ́¹âÅËÔµÊÙ§ áÅÐªÑ¡ â´ÂÍÒ¡ÒÃªÑ¡à»ç¹ÍÒ¡ÒÃ¾ÔÉ
«Öè§¾ºä´éºèÍÂ1

ÁÕ¡ÒÃÈÖ¡ÉÒ¾ºÇèÒ¡ÒÃ¡Ô¹·ÃÒÁÒ´ÍÅÁÒ¡¡ÇèÒ 500 ÁÔÅÅÔ¡ÃÑÁ
·ÓãËéà¡Ô´¤ÇÒÁ´Ñ¹âÅËÔµÊÙ§ ËÑÇã¨àµé¹àÃçÇ agitation áÅÐªÑ¡ä´é
ÁÕÃÒÂ§Ò¹ÇèÒ¾ºã¹¼Ùé»èÇÂ 1 ÃÒÂ ·Õè¡Ô¹ÁÒ 300 ÁÔÅÅÔ¡ÃÑÁ áÅéÇÁÕÍÒ¡ÒÃªÑ¡
¾ºÇèÒ¶éÒ¡Ô¹ÁÒ¡¡ÇèÒ 800 ÁÔÅÅÔ¡ÃÑÁ ¨Ð·ÓãËéà¡Ô´¡ÒÃ¡´¡ÒÃËÒÂã¨
áÅÐâ¤ÁèÒä é́ 7

¾ºÇèÒÍÑµÃÒ¡ÒÃàÊÕÂªÕÇÔµ¨Ò¡¡ÒÃä´éÃÑº·ÃÒÁÒ´ÍÅà¡Ô¹¢¹Ò´ ¤×Í
»ÃÐÁÒ³ÃéÍÂÅÐ 1.758 ã¹¢³Ð·ÕèºÒ§§Ò¹ÇÔ̈ ÑÂäÁè¾ºÇèÒÁÕ¼ÙéàÊÕÂªÕÇÔµ9,10

áÅÐÁÕÃÒÂ§Ò¹¡ÒÃà¡Ố  cardiogenic shock13

¼Å¡ÒÃµÃÇ¨·Ò§ËéÍ§» Ô̄ºÑµÔ¡ÒÃ
Urine drug screening ÍÒ¨ãËé¼Å negative ã¹¼Ùé»èÇÂ·Õèãªé

ÂÒ·ÃÒÁÒ´ÍÅ1

ã¹¡ÒÃÈÖ¡ÉÒ¢Í§ Rahimi HR áÅÐ¤³Ð9  «Öè§ä é́·Ó¡ÒÃÈÖ¡ÉÒ¼Ùé»èÇÂ
·Õèä é́ÃÑº¾ÔÉ¨Ò¡·ÃÒÁÒ´ÍÅ 144 ¤¹  ¾ºÇèÒ liver function test, BUN
áÅÐ Cr äÁèà¾ÔèÁ¢Öé¹ã¹¼Ùé»èÇÂ·Õèà¡Ô´¾ÔÉ¨Ò¡ÂÒ·ÃÒÁÒ´ÍÅ áÅÐ¤èÒ

creatinine phosphokinase (CPK) äÁèáµ¡µèÒ§¡Ñ¹ã¹¼Ùé»èÇÂ·ÕèªÑ¡
áÅÐäÁèÁÕÍÒ¡ÒÃªÑ¡ áÅÐ¡ÒÃÈÖ¡ÉÒ¹Õ éÂÑ§¾ºÇèÒÃÐ´Ñºâ«à´ÕÂÁáÅÐ
ÍÔàÅç¡â·ÃäÅµìÍ×è¹ã¹àÅ×Í´ÍÂÙèã¹à¡³±ì»¡µÔ ã¹¢³Ð·Õè§Ò¹ÇÔ¨ÑÂ¡èÍ¹
¾ºÁÕÀÒÇÐÃÐ´Ñºâ«à´ÕÂÁã¹àÅ×Í´µèÓ (hyponatremia)14 PaCO2
ÁÕ¤èÒÊÙ§¢Öé¹ä é́ ¨Ò¡ hypoventilation9

¨Ò¡¡ÒÃÈÖ¡ÉÒ¢Í§ Emamhadi M áÅÐ¤³Ð10  ¾ºÇèÒ electro-
cardiography (ECG) 10 ·ÕèÊÒÁÒÃ¶¾º¤ÇÒÁ¼Ố »¡µÔä é́ã¹¼Ùé»èÇÂ·Õè
à¡Ố ¾ÔÉ  ä é́á¡è

- Tachycardia ÁÒ¡¡ÇèÒ 100/min (ÃéÍÂÅÐ 30.6)
- Wide QRS (ÁÒ¡¡ÇèÒËÃ×Íà·èÒ¡Ñº 120 ms) (ÃéÍÂÅÐ 7.5)
- QTc ÁÒ¡¡ÇèÒ 440 ms (ÃéÍÂÅÐ 24.6)
- R wave in aVR ÁÒ¡¡ÇèÒ 1 mm (ÃéÍÂÅÐ 22.1)
- R/S ratio ÁÒ¡¡ÇèÒ 0 in aVR (ÃéÍÂÅÐ 23.5)
- Terminal 40 ms frontal plane QRS ÁÒ¡¡ÇèÒ 120

(ÃéÍÂÅÐ 31.7)
- Complete/ incomplete right bundle-branch block

(ÃéÍÂÅÐ 4.6)
ÀÒÇÐ¾ÔÉ¨Ò¡·ÃÒÁÒ´ÍÅÍÒ¨ÊÒÁÒÃ¶µÃÇ¨¾º ECG

ã¹ÅÑ¡É³Ð sodium channel blockage áÅÐ potassium channel
blockage ä é́ áµèäÁèÊÑÁ¾Ñ¹ ì̧¡Ñº¡ÒÃà¡Ố ªÑ¡ã¹¼Ùé»èÇÂ10

¡ÒÃ Ù́áÅÃÑ¡ÉÒ
¡ÒÃÃÑ¡ÉÒ¼Ùé»èÇÂ·ÕèÁÒ´éÇÂÀÒÇÐ¾ÔÉ¨Ò¡·ÃÒÁÒ´ÍÅÁÕÃÙ»áºº

àªè¹à´ÕÂÇ¡Ñº¼Ùé»èÇÂ·ÑèÇä»·Õèä´éÃÑºÊÒÃ¾ÔÉÍ×è¹ ¡ÒÃ»ÃÐàÁÔ¹áÅéÇãËé
¡ÒÃá¡éä¢ÃÕº è́Ç¹ã¹¡Ã³Õ·ÕèÁÕ¤ÇÒÁ¼Ố »¡µÔ¢Í§ airway, breathing áÅÐ
circulation  à»éÒËÁÒÂ¤×Í»éÍ§¡Ñ¹äÁèãËéà¡Ố ÍÑ¹µÃÒÂá¡èªÕÇÔµ  ¡ÒÃ·Ó GI
decontamination ¤ÇÃ·Ó é́ÇÂ¤ÇÒÁÃÐÁÑ́ ÃÐÇÑ§ à¾ÃÒÐÂÒ·ÃÒÁÒ´ÍÅ
ÍÍ¡Ä· Ô̧ì¡´ÃÐºº»ÃÐÊÒ·ÊèÇ¹¡ÅÒ§  ¼Ùé»èÇÂÍÒ¨«ÖÁËÅÑ§ªÑ¡áÅÐÊÓÅÑ¡ä é́
·ÃÒÁÒ´ÍÅ¶Ù¡ Ù́́ «ÖÁä é́àÃçÇ ¼Ùé»èÇÂÍÒ¨ÁÒ¾ºá¾·ÂìËÅÑ§à¡Ố ÍÒ¡ÒÃáÅéÇ
áÅÐ¼Ùé»èÇÂ·ÕèÁÒ é́ÇÂ CNS depression ¤ÇÃä é́ÃÑº¡ÒÃ»ÃÐàÁÔ¹ËÒÀÒÇÐ
hypoxia áÅÐ hypoglycemia

Naloxone ÊÒÁÒÃ¶ãªéà»ç¹ antidote ä é́ ªèÇÂá¡éä¢ÀÒÇÐ CNS
depression ä´é ºÒ§§Ò¹ÇÔ¨ÑÂá¹Ð¹ÓãËéÃÐÇÑ§¡ÒÃãªéà¾ÃÒÐÍÒ¨·ÓãËé
ªÑ¡ÁÒ¡¢Öé¹  ã¹¡Ã³Õ·Õè¼Ùé»èÇÂªÑ¡á¹Ð¹ÓãËé benzodiazepines1

ÁÕÃÒÂ§Ò¹¡Ã³ÕÈÖ¡ÉÒ13 ¼Ùé»èÇÂÃÍ´ªÕÇÔµ¨Ò¡¾ÔÉ¢Í§·ÃÒÁÒ´ÍÅ
à»ç¹ªÒÂÍÒÂØ 33 »Õ ·ÕèÁÕ refractory shock áÅÐ cardiac arrest
â´Âá¾·Âì¼ÙéÃÑ¡ÉÒ·Ó¡ÒÃ CPR áÅÐãªé extracorporeal life support
ÃèÇÁ¡Ñº vasopressors áÅÐ hemofiltration ¼Ùé»èÇÂÊÒÁÒÃ¶ËÂǾ ãªé
extracorporeal life support ä é́ã¹ÇÑ¹·Õè 8 áÅÐ¡ÅÑººéÒ¹ä é́ã¹ÇÑ¹·Õè 12
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¼ÅµÃÇ¨ blood level ¢Í§·ÃÒÁÒ´ÍÅÁÕ¤èÒ 23.9 mg/L «Öè§ÁÒ¡¡ÇèÒ
case report ·Õèà¤ÂÁÕÃÒÂ§Ò¹ÇèÒàÊÕÂªÕÇÔµ  áÅÐµÃÇ¨äÁè¾ºÂÒËÃ×ÍÊÒÃÍ×è¹
ã¹àÅ×Í´ â´Â¡Åä¡¡ÒÃà¡Ô´¾ÔÉ·Õ è·ÓãËé cardiogenic shock
ÂÑ§äÁèà»ç¹·Õè·ÃÒºá¹èªÑ́
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(µèÍ¨Ò¡Ë¹éÒ 10)

¡ÒÃÅ´¡ÒÃ Ù́́ «ÖÁ
â´Â·Ó gastric lavage áÅÐãËé¼§¶èÒ¹¡ÑÁÁÑ¹µì ¶éÒ¼Ùé»èÇÂÁÒÃÑ¡ÉÒÀÒÂã¹ 1 ªÑèÇâÁ§ËÅÑ§¡Ô¹
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á¾·ÂìËÔ§àÁ¸ÒÇÕ  ÁÔè§ÁÔµÃÁÕ *
*á¾·Âì»ÃÐ¨ÓºéÒ¹ÊÒ¢ÒàÇªÈÒÊµÃì©Ø¡à©Ô¹ âÃ§¾ÂÒºÒÅÁËÒÃÒª¹¤ÃÃÒªÊÕÁÒ
á¾·ÂìËÔ§à¡ÉÈÔÃÔ¹·Ãì  ¾Ø²ÔâªµÔ **
**á¾·Âì»ÃÐ¨ÓºéÒ¹µèÍÂÍ´ ÊÒ¢ÒàÀÊÑªÇÔ·ÂÒáÅÐ¾ÔÉÇÔ·ÂÒ ¤³Ðá¾·ÂÈÒÊµÃì âÃ§¾ÂÒºÒÅÃÒÁÒ Ô̧º Ṍ
ÈÒÊµÃÒ¨ÒÃÂì¹ÒÂá¾·ÂìÇÔ¹ÑÂ  Ç¹Ò¹Ø¡ÙÅ

ÊÒÃà¤ÁÕ¡Ó Ñ́̈ Ë¹Ù (Rodenticides)

ÊÒÃà¤ÁÕ¡Ó Ñ́̈ Ë¹ÙËÃ×Í¼ÅÔµÀÑ³±ì¡Ó Ñ́̈ ÊÑµÇì¡Ñ́ á·Ð ̈ Ñ́ à»ç¹ÊÒÃà¤ÁÕ
·Õèãªéã¹¤ÃÑÇàÃ×Í¹ áÅÐà»ç¹ 1 ã¹ 5 »ÃÐàÀ·ÂèÍÂ¢Í§ÊÒÃ¡Ó Ñ́̈ ÈÑµÃÙ¾×ª
áÅÐÊÑµÇì ä´éá¡è ÊÒÃ¡Ó¨Ñ´áÁÅ§ ÊÒÃ¡Ó¨Ñ´ÇÑª¾×ª ÊÒÃ¡Ó¨Ñ´Ë¹Ù
ÊÒÃ¡Ó¨Ñ´»ÅÇ¡  áÅÐÊÒÃ¡Ó¨Ñ´àª×éÍÃÒ

¨Ò¡¢éÍÁÙÅ¢Í§ American Association of Poison Control
Centers (AAPCC) ä é́ÃÒÂ§Ò¹ Toxic Exposure Surveillance
System (TESS)  ¾ºÇèÒ¼Ùé·Õèä é́ÃÑº¾ÔÉ ̈ Ò¡ÊÒÃà¤ÁÕ¡Ó Ñ́̈ Ë¹Ù¹Ñé¹ÊèÇ¹ãËè
à»ç¹à ḉ¡ÍÒÂØµèÓ¡ÇèÒ 6 »Õ ÁÒ¡¶Ö§ÃéÍÂÅÐ 85 ÃÍ§Å§ÁÒ ä é́á¡è ¼Ùé·ÕèµÑé§ã¨
·ÓÃéÒÂµ¹àÍ§  ¶Ù¡¦Òµ¡ÃÃÁ à é̈ÒË¹éÒ·Õè¡Ó Ñ́̈ ÈÑµÃÙ¾×ª ¼Ùé»èÇÂ Ô̈µàÇª áÅÐ
¼ÙéÊÙ§ÍÒÂØ «Öè§ÊÒàËµØ¡ÒÃä é́ÃÑº¾ÔÉÊèÇ¹ãËèà¡Ố ¨Ò¡¡ÒÃäÁèµÑé§ã¨¡Ô¹ àªè¹
ÊÒÃà¤ÁÕ¡Ó Ñ́̈ Ë¹ÙÍÂÙèã¹ÀÒª¹Ð·ÕèãÊèÍÒËÒÃ

¢éÍÁÙÅ¨Ò¡ÈÙ¹Âì¾ÔÉÇÔ·ÂÒÃÒÁÒ Ô̧º Ṍ  ÊÒÃà¤ÁÕ¡Ó Ñ́̈ Ë¹Ù·ÕèÁÕã¹»ÃÐà·È
ä é́á¡è

1. Phosphide
2. Warfarin and long-acting anticoagulants
3. Barium carbonate
4. Cholecalciferol

Ñ́̈ ÍÂÙèã¹¡ÅØèÁÊÒÃà¤ÁÕ¡Ó Ñ́̈ Ë¹Ù·ÕèÁÕ¾ÔÉÃØ¹áÃ§ (LD50 40 mg/kg)
áµè»ÃÔÁÒ³·Õèà»ç¹¾ÔÉã¹¤¹ÂÑ§äÁè·ÃÒºá¹èªÑ´ ¤ÇÒÁÃØ¹áÃ§¢Í§¡ÒÃ
à¡Ố ¾ÔÉäÁè¢Öé¹¡Ñº»ÃÔÁÒ³·Õè¡Ô¹ â´ÂÁÕÃÒÂ§Ò¹¼ÙéàÊÕÂªÕÇÔµ¨Ò¡¡ÒÃ¡Ô¹»ÃÔÁÒ³
4-5 ¡ÃÑÁ áµè¡çÁÕ¼ÙéÃÍ´ªÕÇÔµáÁéÇèÒ¨Ð¡Ô¹¶Ö§ 25-50 ¡ÃÑÁ
Zinc phosphide (Zn3P2)

ÅÑ¡É³Ðà»ç¹¼§ÊṌ ÓËÃ×Íà·Ò´Ó »ÃÐ¡Íº é́ÇÂ zinc phosphide
ÃéÍÂÅÐ 75-80 áÅÐÊÒÃ·Õè·ÓãËéÍÒà̈ ÕÂ¹ (potassium tartrate) ÃéÍÂÅÐ 25
à¾×èÍãËé¤¹ËÃ×ÍÊÑµÇìÍ×è¹à¼ÅÍ¡Ô¹à¢éÒä»¨Ðä é́ÍÒà ṎÂ¹ÍÍ¡ÁÒ ËÇÑ§¼ÅãËé
ä é́ÃÑº¾ÔÉ¹éÍÂÅ§áµè̈ ÐäÁèÁÕ¼Å¡ÑºÊÑµÇì¡Ñ́ á·Ð
Aluminum phosphide (AlP)

ãªéã¹¡ÒÃÃÁ¤ÇÑ¹¼ÅÔµ¼Å·Ò§¡ÒÃà¡ÉµÃà¾×èÍ¡Ó¨Ñ´Ë¹Ù ÁÍ´
áÅÐáÁÅ§ ÅÑ¡É³Ðà»ç¹¼§ËÃ×ÍàÁç´ÊÕ´Ó ã¹ 1 àÁç´»ÃÐ¡Íº´éÇÂ

aluminum phosphate áÅÐ aluminum carbonate ã¹ÍÑµÃÒÊèÇ¹
56:44
¡Åä¡¡ÒÃà¡Ố ¾ÔÉ

àÁ×èÍÊÒÃ»ÃÐ¡Íº phosphide ·Ó»¯Ô¡ÔÃÔÂÒ¡Ñº¹éÓËÃ×Í¡Ã´ã¹
¡ÃÐà¾ÒÐÍÒËÒÃ¨Ðä é́¡êÒ« phosphine «Öè§äÁèÁÕÊÕËÃ×Í¡ÅÔè¹ áµè¶éÒÍÍ¡ÁÒ
ÊÙèÍÒ¡ÒÈ ¨ÐÁÕ¡ÅÔè¹ËÑÇËÍÁËÃ×Í»ÅÒà¹èÒ (garlic/ rotten fish odor)
¨Ò¡¹Ñé¹¨Ð´Ù´«ÖÁä´éàÃçÇÁÒ¡·Ò§¡ÃÐà¾ÒÐÍÒËÒÃà¢éÒÊÙè¡ÃÐáÊàÅ×Í´
ÊèÇ¹¹éÍÂ¨Ð¶Ù¡´Ù´«ÖÁâ´ÂµÃ§ã¹ÃÙ»¢Í§ phosphide áÅéÇä»
metabolize ·ÕèµÑº ¨Ðà¢éÒä»¢Ñ́ ¢ÇÒ§ cytochrome c oxidase Ö̈§à»ç¹
¡ÒÃÃº¡Ç¹¡ÒÃ·Ó§Ò¹¢Í§ mitochondria à¡Ố Í¹ØÁÙÅÍÔÊÃÐÁÒ¡¢Öé¹¨Ò¡
» Ô̄¡ÔÃÔÂÒ lipid peroxidation ·ÓãËé¡ÒÃÊÃéÒ§¾ÅÑ§§Ò¹¢Í§à«ÅÅìÅéÁàËÅÇ
à¡Ố  cell necrosis áÅÐ cell death «Öè§¨ÐÁÕ¼Å¡ÃÐ·ºµèÍÍÇÑÂÇÐ·ÕèÁÕ
ÍÍ¡«Ôà¨¹ÊÙ§æ ä é́á¡è ËÑÇã¨ »Í´ µÑº áÅÐÊÁÍ§  â´Â·ÑèÇä»¡ÒÃà¡Ố ¾ÔÉ
¨Ðà¡Ố ä é́àÃçÇ ¤×Í 30 ¹Ò·Õ ËÅÑ§¨Ò¡¡Ô¹ áÅÐÍÒ¨àÊÕÂªÕÇÔµÀÒÂã¹ 6 ªÑèÇâÁ§
ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§

ã¹ÃÐÂÐáÃ¡ à¡Ố ÍÒ¡ÒÃÃÐ¤ÒÂà¤×Í§¢Í§ÃÐºº·Ò§à Ố¹ÍÒËÒÃ ä é́á¡è
¤Å×è¹äÊéÍÒà ṎÂ¹ »Ç´·éÍ§   ÍÒ¡ÒÃ¢Í§ÃÐººÍ×è¹æä é́á¡è ÍÒ¡ÒÃ¢Í§ÃÐºº
ËÑÇã¨áÅÐËÅÍ´àÅ×Í´ ·ÓãËéà¡Ố  hypotension, shock, pericarditis,
myocarditis, arrhythmias «Öè§à»ç¹ä é́·Ø¡ÃÙ»áºº ÍÒ¡ÒÃ¢Í§ÃÐºº
·Ò§à Ố¹ËÒÂã¨ ·ÓãËéËÒÂã¨àÃçÇ ËÍº pleural effusion áÅÐ acute
respiratory distress syndrome (ARDS)  ÍÒ¡ÒÃ·Ò§ÃÐºº»ÃÐÊÒ·
ÍÒ¨¨ÐÁÕà¾ÕÂ§á¤èÍÒ¡ÒÃ»Ç´ÈÕÃÉÐ ÇÔ§àÇÕÂ¹ ̈ ¹¶Ö§·ÓãËéÃÐ Ñ́º¤ÇÒÁÃÙéÊÖ¡
µÑÇà»ÅÕèÂ¹ä» ªÑ¡ â¤ÁèÒ ¹Í¡¨Ò¡¹ÕéÂÑ§¾ºäµÇÒÂ µÑºÇÒÂ severe
metabolic acidosis áÅÐ acute adrenocortical insufficiency ä é́
¡ÒÃÇÔ¹Ô̈ ©ÑÂ

¡ÒÃÇÔ¹Ô¨©ÑÂ·ÕèÊÓ¤ÑÁÑ¡¨Ðä´é¨Ò¡»ÃÐÇÑµÔáÅÐÍÒ¡ÒÃ ¡ÒÃÊè§µÃÇ¨
·Ò§ËéÍ§» Ô̄ºÑµÔ¡ÒÃ àªè¹ CBC, BUN, Cr, LFT, EKG, chest X-ray
¨ÐãªéµỐ µÒÁÍÒ¡ÒÃ·Õèä é́ÃÑº¼Å¡ÃÐ·º¨Ò¡¡ÒÃä é́ÃÑº¾ÔÉ¢Í§ÃÐººµèÒ§æ

Silver nitrate test à»ç¹¡ÒÃµÃÇ¨ËÒ zinc phosphide â´ÂµÃ§
¨Ò¡¹éÓÅéÒ§·éÍ§ ËÃ×ÍµÑÇÍÂèÒ§ÊÒÃ¾ÔÉ·ÕèÊ§ÊÑÂ ÃÒÂ§Ò¹¼Åà»ç¹ºÇ¡ËÃ×ÍÅº
¶éÒá¶º¡ÃÐ´ÒÉ¡ÃÍ§à¡Ố ÊÕ¹éÓµÒÅËÃ×Í´ÓáÊ´§ÇèÒ ¼Åà»ç¹ºÇ¡
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á¼¹ÀÙÁÔ·Õè 1  á¹Ç·Ò§¡ÒÃÃÑ¡ÉÒÀÒÇÐà»ç¹¾ÔÉ¨Ò¡ zinc/ aluminium phosphide

ZINC/ALUMINIUM  PHOSPHIDE

Immediate life 

threatening 
condition 

Basic/Advanced 

life support 

*Aluminium phosphide  or                              

Zinc phosphide > 1 sache  or 

Systemic toxicity 

Arrive with 
in 4 hours 

D/C

GI decontamination 

Activated charcoal

Admit observe 2 days

Supportive treatment

Severe case   

Refer to facilitated hospital 

Admit > 3 days

Supportive treatment

Shock  

Acute lung 
injury 

Seizure

Arrhythmia  

Isotonic solution                           

10-20 ml/kg  

Cortisol level

 

HIE protocol 

Hydrocortisone        

If suspect adrenal 

insufficiency

Atrial arrhythmia �

 Digoxin   

 Ventricular arrhythmia � 

Lidocaine or amiodarone

 

Benzodiazepine IV

Bronchospasm � Beta2 agonist 

if severe add systemic steroid

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

High risk *

Support treatment                              

Monitor V/S, EKG, pulse oximeter

F/U Lab OD : CBG, BUN,Cr,E’lyte, 

lactate, AST/ALT

F/U CXR  and serial EKG as indicated 

Central venous catherization 

Inotropic drugs (prefer 

Norepinephrin) if indicated

If no response �

MgSO4 1-2 gm 

bolus

 

If no response �   

phenobarbital 

Recovery

Ventilatory & 
PEEP support 

Yes

No

No

No

No
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ÊèÇ¹¡ÒÃ·Ó phosphine tissue concentrations ¹Ñé¹äÁè·Óà»ç¹
routine lab
¡ÒÃÃÑ¡ÉÒ (á¼¹ÀÙÁÔ·Õè 1)

»ÃÐ¤Ñº»ÃÐ¤Í§µÒÁÍÒ¡ÒÃ
á¹Ð¹ÓãËéÃÑ¡ÉÒáºº»ÃÐ¤Ñº»ÃÐ¤Í§ãËé´Õ ä´éá¡è ãËéÍÍ¡«Ôà¨¹

ãÊè·èÍªèÇÂËÒÂã¨µèÍ¡Ñºà¤Ã× èÍ§ªèÇÂËÒÂã¨ã¹¡Ã³Õ·Õ èà¡Ô´ ARDS
¡ÒÃãËéÊÒÃ¹éÓ·Ò§ËÅÍ´àÅ×Í´´Ó  monitor EKG à¾×èÍà½éÒÃÐÇÑ§ÀÒÇÐ
ËÑÇã¨àµé¹¼Ố Ñ̈§ËÇÐ á¡éä¢ÀÒÇÐàÅ×Í´à»ç¹¡Ã´ àÁ×èÍÃÐ Ñ́º HCO3 ¹éÍÂ¡ÇèÒ
15 mEq/L â´Â¡ÒÃãËé 7.5% sodium bicarbonate 50-100 mEq
·Ò§ËÅÍ´àÅ×Í´´Ó·Ø¡ 8 ªÑèÇâÁ§ ¨¹¡ÇèÒ HCO3 ¨ÐÍÂÙèã¹ÃÐ Ñ́º 18-20
mEq/L «Öè§ã¹»Ñ̈ Ø̈ºÑ¹ÁÕ¡ÒÃÈÖ¡ÉÒÇèÒ¡ÒÃ·Ó aggressive correction
¢Í§ acidosis protocol ãËé¼ÅÅÑ¾¸ì·Õè´ÕÍÂèÒ§ÁÕ¹ÑÂÊÓ¤Ñ·Ò§Ê¶ÔµÔ
ÊèÇ¹¡ÒÃ·Ó dialysis ¨Ðá¹Ð¹ÓãËé·ÓàÁ×èÍÁÕÀÒÇÐàÅ×Í´à»ç¹¡Ã´ÃØ¹áÃ§
áÅÐäµÇÒÂà©ÕÂº¾ÅÑ¹

¡ÒÃÅ´¡ÒÃ Ù́́ «ÖÁ â´ÂÁÕá¹Ç·Ò§¡ÒÃ Ù́áÅ¼Ùé»èÇÂµÒÁá¼¹ÀÙÁÔ·Õè 1
¡ÒÃ·Ó gastric lavage áÅÐãËé¼§¶èÒ¹¡ÑÁÁÑ¹µìä é́»ÃÐâÂª¹ìã¹ 1 ªÑèÇâÁ§
áÃ¡ËÅÑ§¨Ò¡¡ÒÃ¡Ô¹  ¶éÒ¼Ùé»èÇÂÁÕÍÒ¡ÒÃ¤Å×è¹äÊéÍÒà ṎÂ¹ ¡ÒÃ·Ó gastric
lavage ÍÒ¨äÁè̈ Óà»ç¹ áÅÐ¤ÇÃÃÐÁÑ́ ÃÐÇÑ§¡ÒÃÊÓÅÑ¡àÁ×èÍãËé¼§¶èÒ¹¡ÑÁÁÑ¹µì

¡ÒÃàÃè§¡ÒÃ¢ÑºÍÍ¡ äÁèÁÕÇÔ¸Õã´·Õèä´é»ÃÐâÂª¹ìªÑ´à¨¹ áµè¡çÁÕ
¡ÒÃÈÖ¡ÉÒ¾ºÇèÒ¡ÒÃãËéÊÒÃ¹éÓ·Ò§ËÅÍ´àÅ×Í´´ÓãËéà¾ÕÂ§¾Í ÃèÇÁ¡Ñº
dopamine ¢¹Ò´ 4-6 mg/kg/min  ÊÒÁÒÃ¶ªèÇÂà¾ÔèÁ¡ÒÃ¢Ñº phosphine
ÍÍ¡ä é́ËÃ×ÍÍÕ¡·Ò§¡ÒÃÈÖ¡ÉÒá¹Ð¹ÓãËé furosemide ¶éÒ systolic blood
pressure ÁÒ¡¡ÇèÒ 90 mmHg

¡ÒÃ¾ÂÒ¡Ã³ìâÃ¤ ËÒ¡¼Ùé»èÇÂÁÕÀÒÇÐµèÍä»¹Õé̈ Ðºè§ªÕé¶Ö§¡ÒÃ¾ÂÒ¡Ã³ì
âÃ¤·ÕèäÁè́ Õ

- Refractory shock
- ARDS
- Arrhythmia
- Metabolic acidosis
- Coma, seizure
- GI bleeding
- Pericarditis
ÍÑµÃÒ¡ÒÃµÒÂÍÂÙè·ÕèÃéÍÂÅÐ 37-100 ¢Öé¹ÍÂÙè¡ÑºáµèÅÐ»ÃÐà·È

áÅÐ¶Ö§áÁéÇèÒ¼Ù é»èÇÂ¨Ðä´éÃÑº¡ÒÃ´ÙáÅÃÑ¡ÉÒã¹âÃ§¾ÂÒºÒÅÈÙ¹Âì
·ÕèÁÕà¤Ã×èÍ§Á×ÍáÅÐºØ¤ÅÒ¡Ã·Õè´Õ ÍÑµÃÒ¡ÒÃµÒÂÂÑ§¤§ÊÙ§¶Ö§ÃéÍÂÅÐ 60
ªèÇ§àÇÅÒã¹¡ÒÃàÊÕÂªÕÇÔµÍÂÙèÃÐËÇèÒ§ 1-48 ªÑèÇâÁ§ËÅÑ§¨Ò¡¡Ô¹ ¼Ùé»èÇÂÃéÍÂÅÐ
95 ̈ ÐàÊÕÂªÕÇÔµÀÒÂã¹ 24 ªÑèÇâÁ§ «Öè§ÁÕÊÒàËµØÁÒ¨Ò¡ËÑÇã¨àµé¹¼Ố Ñ̈§ËÇÐ
ÊèÇ¹¼Ùé·ÕèàÊÕÂªÕÇÔµËÅÑ§¨Ò¡ 24 ªÑèÇâÁ§ ̈ ÐÁÕÊÒàËµØÁÒ¨Ò¡ shock, acidosis,
ARDS áÅÐ arrhythmia

¡ÒÃ¤é¹¾º warfarin àÃÔèÁµé¹àÁ×èÍ»ÃÐÁÒ³»Õ ¤.È.1900 ·ÕèÍàÁÃÔ¡Ò
àË¹×ÍáÅÐá¤¹Ò´Ò  ̈ Ò¡àËµØ¡ÒÃ³ì·ÕèÇÑÇÊØ¢ÀÒ¾á¢ç§áÃ§ÅéÁµÒÂ¨Ò¡ÍÒ¡ÒÃ
àÅ×Í´ÍÍ¡ÀÒÂã¹â´ÂäÁè·ÃÒºÊÒàËµØ ¨Ö§ä´éËÒÊÒàËµØáÅéÇ¾ºÇèÒ
à¡Ố ¨Ò¡¡ÒÃ·ÕèÇÑÇºÃÔâÀ¤ËéÒª×èÍ sweet clover ·Õèà¹èÒà»×èÍÂà¢éÒä» â´Â
¾ºÊÒÃ bishydroxycumarin  ã¹ËéÒ·Õèà¹èÒà»×èÍÂ¹Õé

µèÍÁÒã¹»Õ ¤.È.1948 ÊÒÃÊÑ§à¤ÃÒÐËì¹Õéä é́¶Ù¡¹ÓÁÒãªéà»ç¹ÊÒÃ¡Ó Ñ́̈
Ë¹Ù ÁÕª×èÍàÃÕÂ¡ÇèÒ warfarin ¨Ò¡ Wisconsin Alumni Research
Foundation (WARF)  ËÅÑ§¨Ò¡¹Ñé¹ 3 »Õ ÁÕ¹ÒÂ·ËÒÃÍàÁÃÔ¡Ñ¹¾ÂÒÂÒÁ
·ÓÃéÒÂµ¹àÍ§â´Â¡Ô¹ÊÒÃ¡Ó Ñ́̈ Ë¹Ù¹Õé áµè¾ºÇèÒäÁèàÊÕÂªÕÇÔµ àËµØ¡ÒÃ³ì¹Õé
Ö̈§ä é́à»ç¹ Ǿ̈ àÃÔèÁµé¹¢Í§¡ÒÃ¤é¹¤ÇéÒÇÔ̈ ÑÂ¡ÒÃãªé warfarin à»ç¹ÂÒµéÒ¹

¡ÒÃá¢ç§µÑÇ¢Í§àÅ×Í´ áÅÐä é́ÃÑº¡ÒÃÂÍÁÃÑºà»ç¹ÂÒÃÑ¡ÉÒâÃ¤ã¹Á¹ØÉÂì
àÁ×èÍ»Õ ¤.È.1954

Warfarin ¨Ñ´à»ç¹ÊÒÃà¤ÁÕ¡Ó¨Ñ´Ë¹Ù·Õ èÁÕ¤ÇÒÁà»ç¹¾ÔÉ¹éÍÂ
¢¹Ò´¤ÇÒÁà¢éÁ¢é¹·ÕèÁÕã¹»ÃÐà·Èä·Â 0.05-0.75% w/w àÁ×èÍÁÕ¡ÒÃãªé
warfarin à»ç¹ÊÒÃà¤ÁÕ¡Ó Ñ́̈ Ë¹Ù¡Ñ¹ÍÂèÒ§á¾ÃèËÅÒÂÁÒ¡¢Öé¹ ·ÓãËéË¹Ù
à¡Ố ¡ÒÃ ×́éÍµèÍ warfarin  Ñ́§¹Ñé¹ Ö̈§ä é́¤Ố ¤é¹ long-acting warfarin
ËÃ×Í superwarfarin ¢Öé¹ «Öè§ÁÕ¤ÇÒÁáÃ§¡ÇèÒ warfarin 100 à·èÒ áÅÐ
ÍÍ¡Ä·¸Ôì¹Ò¹¡ÇèÒâ´ÂÍÒ¨ÍÂÙèä´é¹Ò¹ËÅÒÂÊÑ»´ÒËì¶Ö§ËÅÒÂà´×Í¹
ÁÕÅÑ¡É³Ðà»ç¹¼§ËÃ×ÍàÁç´ÊÕ¿éÒ ÊÒÃã¹¡ÅØèÁ¹Õéä´éá¡è brodifacoum,
difenacoum, diphacinone áÅÐ chlorophacinone

¼ÅÔµÀÑ³±ì·Õ èÁÕã¹»ÃÐà·È àªè¹ warfarin 0.05% w/w,
coumatetralyl 0.75% w/w, bromadiolone 0.005% w/w,
bromadiolone 0.25% w/w, difethialone 0.0025% w/w
¡Åä¡¡ÒÃÍÍ¡Ä· Ô̧ì

ÊÒÃ warfarin ¶Ù¡´Ù´«ÖÁä´é´ÕáÅÐàÃçÇ¨Ò¡·Ò§à´Ô¹ÍÒËÒÃ áÅÐ
ÃéÍÂÅÐ 99 ¢Í§·Õè́ Ù́ «ÖÁä é̈́ Ð Ñ̈º¡Ñº albumin  ÊèÇ¹ metabolite ·ÕèäÁè
ÍÍ¡Ä· Ô̧ì̈ Ðà¡Ố ¡ÃÐºÇ¹¡ÒÃ glucuronide conjugation áÅéÇ¢Ñºà¢éÒÊÙè
ÅÓäÊé·Ò§¹éÓ´Õ  µèÍÁÒ¨Ðà¡Ô´¡ÒÃ deconjugation ·ÕèÅÓäÊéáÅÐ´Ù´«ÖÁ
¡ÅÑºä é́ÍÕ¡ ¼ÅÊǾ ·éÒÂáÅéÇ metabolite ·ÕèäÁèÍÍ¡Ä· Ô̧ì¹Õé̈ Ð¶Ù¡¢ÑºÍÍ¡
â´Âäµ·Ò§»ÑÊÊÒÇÐ  ¤ÇÒÁà¢éÁ¢é¹ÊÙ§ÊØ´ã¹àÅ×Í´¾ºä´éã¹ 1 ªÑèÇâÁ§
¤èÒ¤ÃÖè§ªÕÇÔµ»ÃÐÁÒ³ 35 ªÑèÇâÁ§  warfarin ·Õèä é̈́ ÐÍÂÙèã¹ÃÙ» 2 ÃÙ»¤×Í
R-warfarin áÅÐ S-warfarin (ÁÕ¤ÇÒÁáÃ§¡ÇèÒ)

Warfarin ¨ÐÃº¡Ç¹¡ÒÃÊÑ§à¤ÃÒÐËì vitamin K-dependent
coagulation factor (ä é́á¡è factor II, VII, IX, X) â´ÂÂÑºÂÑé§ vitamin
K epoxide reductase ã¹ cyclic  interconversion ¢Í§ vitamin K
Ñ́§ÃÙ»·Õè 1
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Warfarin and long-acting anticoagulants
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ÃÙ»·Õè 1  ¡Åä¡¡ÒÃÍÍ¡Ä· Ô̧ì¢Í§ warfarin ·ÕèÁÕ¼ÅµèÍ vitamin K cycle 10

ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§
¡ÒÃà»ç¹¾ÔÉ¨Ò¡ÊÒÃ warfarin ̈ ÐÁÕÍÒ¡ÒÃÀÒÇÐàÅ×Í´ÍÍ¡¼Ố »¡µÔ

â´ÂµÓáË¹è§·ÕèÁÑ¡ÁÕàÅ×Í´ÍÍ¡ ä´éá¡è gastrointestinal tract áÅÐ
genitourinary tract  ¼Ùé»èÇÂ¨ÐàÊÕÂªÕÇÔµ¨Ò¡ gastrointestinal tract
áÅÐ/ËÃ×Í intracranial hemorrhage  â´Â·ÑèÇä»ÁÑ¡à¡Ố ¨Ò¡ä é́ÃÑºÊÒÃªéÒæ
áÅÐäÁèä é́à¡Ố ·Ñ¹·ÕËÅÑ§¡Ô¹

Warfarin ÊÒÁÒÃ¶¼èÒ¹Ã¡ä é́ «Öè§à»ç¹ teratogenic agent ÃèÇÁ¡Ñº
·ÓãËéà¡Ố àÅ×Í´ÍÍ¡¼Ố »¡µÔã¹ fetus  ÀÒÇÐ¼Ố »¡µÔ¢Í§·ÒÃ¡·Õèà¡Ố ¨Ò¡
warfarin àÃÕÂ¡ÇèÒ fetal warfarin syndrome (FWS) ¤×Í ¾ºÁÕ
ãºË¹éÒ·Õè¼Ố »¡µÔ  ¨ÁÙ¡àÅç¡áÅÐÊÑ¹¨ÁÙ¡áº¹  ¢ÒÊÑé¹  brachydactyly
áÅÐ distal phalang hypoplasia
¡ÒÃÊè§µÃÇ¨·Ò§ËéÍ§» Ô̄ºÑµÔ¡ÒÃ

à¾×èÍãªéã¹¡ÒÃ Ù́áÅÃÑ¡ÉÒ¼Ùé»èÇÂ ä é́á¡è CBC, PT (à¾×èÍ Ù́¤ÇÒÁ¼Ố
»¡µÔ¢Í§ extrinsic pathway), PTT (¨Ð¾º¤ÇÒÁ¼Ô´»¡µÔ¢Í§
intrinsic pathway ä é́ã¹¡Ã³Õ·ÕèÍÒ¡ÒÃÃØ¹áÃ§)
¡ÒÃÃÑ¡ÉÒ

ÃÑ¡ÉÒµÒÁÍÒ¡ÒÃáÅÐ»ÃÐ¤Ñº»ÃÐ¤Í§ â´Â¡ÒÃãËéÊÒÃ¹éÓ·Ò§
ËÅÍ´àÅ×Í´´Ó blood component replacement ã¹¡Ã³Õ·ÕèÁÕ
àÅ×Í´ÍÍ¡¼Ố »¡µÔâ´ÂãËé FFP   ËÅÕ¡àÅÕèÂ§ÂÒËÃ×ÍÊÒÃ·Õè·ÓãËé ÁÕàÅ×Í´ÍÍ¡
ËÃ×Í·Õèà¡Ố  drug interaction ¡Ñº warfarin ( Ñ́§µÒÃÒ§·Õè 1)

¡ÒÃÅ´¡ÒÃ Ù́́ «ÖÁ  ·Ó gastric lavage áÅÐãËé¼§¶èÒ¹¡ÑÁÁÑ¹µì
ä é́»ÃÐâÂª¹ìã¹ 1 ªÑèÇâÁ§áÃ¡ËÅÑ§¨Ò¡¡Ô¹ ËÒ¡¾ºÇèÒÁÕ coagulopathy
áÅéÇ¤ÇÃËÅÕ¡àÅÕèÂ§¡ÒÃ·ÓãËéÍÒà ṎÂ¹  áÅÐ¤ÇÃ·Ó gastric lavage  ÍÂèÒ§
ÃÐÁÑ́ ÃÐÇÑ§

ÂÒµéÒ¹¾ÔÉ ¤×Í vitamin K (phytonadione) ¾Ô̈ ÒÃ³ÒàÁ×èÍ INR
ÁÒ¡¡ÇèÒ 2 à·èÒ¢Í§¤èÒ»¡µÔ

¢¹Ò´ÂÒ·Ò§¡ÒÃ¡Ô¹: phytonadione ¢¹Ò´ 5 mg/tablet
áÅÐÊÒÃÅÐÅÒÂ 25%

¼ÙéãËè  10-20 mg ·Ø¡ 12-24 ªÑèÇâÁ§

à ḉ¡       5-10 mg ·Ø¡ 12-24 ªÑèÇâÁ§
¢¹Ò´ÂÒ·Ò§ËÅÍ´àÅ×Í´´Ó: phytonadione  ¢¹Ò´ 10 mg/

ml ampule áÅÐ 1 mg/0.5 ml ampule
¼ÙéãËè  10-50 mg ·Ø¡ 4 ªÑèÇâÁ§
à ḉ¡       5-20 mg ·Ø¡ 4 ªÑèÇâÁ§

¡ÒÃµỐ µÒÁ¤èÒ¡ÒÃá¢ç§µÑÇ¢Í§àÅ×Í´ ̈ ÐäÁèµÃÇ¨ INR à»ç¹ baseline
ËÃ×Í¶éÒäÁèÁÕÍÒ¡ÒÃàÅ×Í´ÍÍ¡ ¨ÐµÃÇ¨ã¹¡Ã³Õ¡Ô¹ long acting anti-
coagulant »ÃÔÁÒ³ÁÒ¡ ËÃ×Í¤èÍÂæä é́ÃÑº ËÃ×Í¡Ô¹ÁÒ«éÓæµỐ µèÍ¡Ñ¹
â´Â·ÑèÇä»¨ÐµỐ µÒÁ¤èÒ INR ËÅÑ§¨Ò¡¡Ô¹ 48 ªÑèÇâÁ§

¨Ñ´à»ç¹ÊÒÃà¤ÁÕ¡Ó¨Ñ´Ë¹Ù·ÕèÁÕ¾ÔÉÃØ¹áÃ§ áµè¾º¡ÒÃà»ç¹¾ÔÉ¹éÍÂ
ÍÂÙèã¹ÃÙ» barium salt ÁÕ 2 ª¹Ố  ¤×Í ª¹Ố ÅÐÅÒÂ¹éÓä é́  (water -soluble)
¨ÐÁÕ¾ÔÉÃØ¹áÃ§ ä é́á¡è barium carbonate, barium  chloride, barium
nitrate áÅÐª¹Ố äÁèÅÐÅÒÂ¹éÓ (insoluble in water) ¤×Í barium
sulfate ãªéà»ç¹ contrast media ã¹§Ò¹·Ò§ÃÑ§ÊÕ

ÁÕÅÑ¡É³Ðà»ç¹¡éÍ¹ÊÕàËÅ×Í§ËÃ×ÍÊÕ¢ÒÇ ¢¹Ò´¤ÇÒÁà¢éÁ¢é¹ 20-99%
w/w Ù́́ «ÖÁä é́»ÃÐÁÒ³ÃéÍÂÅÐ 10  ¤ÇÒÁà¢éÁ¢é¹ÊÙ§ÊǾ ã¹àÅ×Í´ÍÂÙè·Õè 2
ªÑèÇâÁ§  ¤èÒ¤ÃÖè§ªÕÇÔµ 18 ªÑèÇâÁ§ ¶Ö§ 3.6 ÇÑ¹  ÊèÇ¹ãËè¢ÑºÍÍ¡·Ò§ÍØ̈ ¨ÒÃÐ
ÁÕà¾ÕÂ§ÃéÍÂÅÐ 10-28  ·Õè¢ÑºÍÍ¡·Ò§äµ
¡Åä¡¡ÒÃà¡Ố ¾ÔÉ

·ÓãËéà¡Ố ÀÒÇÐ hypokalemia 2 ¡Åä¡ ¤×Í
1. Barium à»ç¹ competitive blocker ¢Í§ potassium rectifier

channel

µÒÃÒ§·Õè 1  Food, drug, herbal, and dietary supplement
interactions with warfarin11

123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678
123456789012345678901234567890121234567890123456789012345678901212345678

Barium carbonate

Increase Anticoagulation Decrease Anticoagulation

Effect ( INR) Effect (  INR)    

Amiodarone Barbiturates

Azole antifungals Carbamazepine

Capecitabine Cholestyramine

Cimetidine Estrogens

Dan shen Ginseng

Fluoroquinolones Green tea

Fluorouracil (5-FU) Phenytoin

Garlic St.John’s wort

Ginkgo Vitamin K

Levothyroxine (e.g., leafy green vegetables 

Macrolides such as broccoli, brussels sprouts,

Metronidazole cabbage, collard greens,

Omeprazole kale. red leaf lettuce,

Trimethoprim/sulfamethoxazole spinach)

Vitamin E

INR: international normalized ratio
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Ñ́̈ à»ç¹ÊÒÃà¤ÁÕ¡Ó Ñ́̈ Ë¹Ù·ÕèÁÕ¾ÔÉÃØ¹áÃ§»Ò¹¡ÅÒ§ à»ç¹ª¹Ố àËÂ×èÍ
ÊÓàÃç̈ ÃÙ» ÅÑ¡É³Ðà»ç¹àÁḉ ¡ÅÁæ (pellet) áÅÐáºº¡éÍ¹áÇç¡«ì (wax
box) ÁÕ¤ÇÒÁà¢éÁ¢é¹ 0.075% w/w

¡ÒÃ¡Ô¹ cholecalciferol ã¹»ÃÔÁÒ³»¡µÔ ¨Ðà¡Ô´¢ºÇ¹¡ÒÃ
conversion ·ÕèµÑºâ´ÂàÍ¹ä«Áì 25-hydroxylase à»ç¹ calcifediol áÅÐ¶Ù¡
metabolize ÍÕ¡¤ÃÑé§·Õèäµ é́ÇÂàÍ¹ä«Áì 1-hydroxylase à»ç¹ calcitriol

ã¹ÀÒÇÐ·Õèä é́ÃÑºÊÒÃà¤ÁÕ¡Ó Ñ́̈ Ë¹Ù calclciferol à¡Ô¹¢¹Ò´  ÃÐ Ñ́ºÊÒÃ
calcifediol áÅÐ calcitriol ̈ Ðà¾ÔèÁ¢Öé¹  «Öè§¨Ðà¡Ố ¡Åä¡¡ÒÃÂÑºÂÑé§àÍ¹ä«Áì
·Ñé§ÊÍ§ª¹Ô´ áµè¡ÒÃÂÑºÂÑé§àÍ¹ä«Áì 25-hydroxylase ÁÕ¢Õ´¨Ó¡Ñ´
¶Ù¡ÂÑºÂÑé§ä é́¹éÍÂ¡ÇèÒ 1-hydroxylase   â´ÂÃÇÁ calcifediol áÅÐ cho-
lecalciferol ÁÕÃÐ Ñ́ºÊÙ§ÁÒ¡ã¹¡ÃÐáÊàÅ×Í´ ·Ñé§ÊÍ§ª¹Ố ÁÕ¤Ø³ÊÁºÑµÔ
ÅÐÅÒÂä é́́ Õã¹ä¢ÁÑ¹ ¢ÑºÍÍ¡·Ò§¹éÓ Ṍ  áÅÐÊÒÁÒÃ¶¶Ù¡ Ù́́ ¡ÅÑºä é́·ÕèÅÓäÊé
¡Åä¡¡ÒÃà¡Ố ¾ÔÉ

·ÓãËéà¡Ố ÀÒÇÐ hypercalcemia ̈ Ò¡ 2 ¡Åä¡
- Modulation ¢Í§ deposition áÅÐ mobilization ¢Í§ Ca2+
- à¾ÔèÁ¡ÒÃ Ù́́ «ÖÁ Ca2+ ·ÕèÅÓäÊé
¢¹Ò´·Õè·ÓãËéà¡Ố ¾ÔÉ¨Ò¡¡ÒÃ¡Ô¹ ¤×Í ÁÒ¡¡ÇèÒ 50,000 IU/ÇÑ¹  ÊèÇ¹¡Ã³Õ

ä é́ÃÑº¾ÔÉà©ÕÂº¾ÅÑ¹äÁèÁÕ¢éÍÁÙÅ  áµèà¹×èÍ§¨Ò¡¤èÒ¤ÃÖè§ªÕÇÔµÁÒ¡¡ÇèÒ 30 ÇÑ¹
Ö̈§àª×èÍÇèÒ¶éÒä é́ÃÑºã¹¢¹Ò´·ÕèÊÙ§ÁÒ¡à¾ÕÂ§¤ÃÑé§à ṌÂÇ¡çÊÒÁÒÃ¶·ÓãËéà¡Ố ¾ÔÉä é́

ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§
à»ç¹ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§¢Í§ÀÒÇÐ hypercalcemia  â´Âã¹ÃÐÂÐ

áÃ¡¨ÐÁÕÍÒ¡ÒÃ¡ÅéÒÁà¹×éÍÍèÍ¹áÃ§ ÍèÍ¹à¾ÅÕÂ »Ç´ÈÕÃÉÐ ÇÔ§àÇÕÂ¹
»Ç´¡ÅéÒÁà¹×éÍáÅÐ¡ÃÐ´Ù¡ ¤Å×è¹äÊéÍÒà¨ÕÂ¹ »Ç´·éÍ§ËÃ×Í·éÍ§¼Ù¡
»ÑÊÊÒÇÐÍÍ¡ÁÒ¡ ́ ×èÁ¹éÓÁÒ¡  µèÍÁÒ¶éÒÀÒÇÐ hypercalcemia ÃØ¹áÃ§¢Öé¹
¨ÐÁÕÍÒ¡ÒÃà Ố¹à« ÊÑºÊ¹ psychosis ªÑ¡ â¤ÁèÒ äµÇÒÂ ËÃ×ÍËÑÇã¨àµé¹
¼Ô´¨Ñ§ËÇÐ
¡ÒÃÇÔ¹Ô̈ ©ÑÂ

ÍÒÈÑÂ»ÃÐÇÑµÔ  ÍÒ¡ÒÃ  áÅÐÍÒ¡ÒÃáÊ´§¢Í§ÀÒÇÐ hypercalcemia
¡ÒÃÃÑ¡ÉÒ

1. ÃÑ¡ÉÒáºº»ÃÐ¤Ñº»ÃÐ¤Í§
2. ÃÑ¡ÉÒÀÒÇÐ hypercalcemia ãËéÊÒÃ¹éÓ·Ñé§¡ÒÃ¡Ô¹áÅÐËÅÍ´àÅ×Í´

´ÓãËéà¾ÕÂ§¾Í à¾×èÍà¾ÔèÁ calcium clearance áÅÐãËéÂÒã¹¡ÅØèÁ loop
diuretics à¾×èÍà¾ÔèÁ¡ÒÃ¢Ñºá¤Åà«ÕÂÁÍÍ¡¨Ò¡ÃèÒ§¡ÒÂ Å´¡ÒÃ Ù́́ «ÖÁ
á¤Åà«ÕÂÁ·Ò§ÅÓäÊé áÅÐÂÑºÂÑé§¡ÒÃÊÅÒÂá¤Åà«ÕÂÁ¨Ò¡¡ÃÐ Ù́¡   â´ÂãËé
hydrocortisone 100 mg/ÇÑ¹ ËÃ×Í prednisolone 20 mg/ÇÑ¹
ã¹¡Ã³ÕÁÕÀÒÇÐ hypercalcemia ÃØ¹áÃ§ á¹Ð¹ÓãËé biphosphonates
(pamidronate, clodronate)
¡ÒÃÅ´¡ÒÃ Ù́́ «ÖÁ (ÁÕµèÍË¹éÒ 5)

2. à¾ÔèÁ¢ºÇ¹¡ÒÃ Na-K pump electrogenesis à»ç¹¼ÅãËé
potassium ã¹à«ÅÅìÍÍ¡ÁÒÊÙè¡ÃÐáÊàÅ×Í´äÁèä é́  ÃèÇÁ¡Ñº potassium
·ÕèÍÂÙèÀÒÂ¹Í¡à«ÅÅìÂÑ§à¢éÒÁÒã¹à«ÅÅìÁÒ¡¢Öé¹ é́ÇÂ ¡ÒÃ¡Ô¹ barium salt
¢¹Ò´·Õèè·ÓãËéà¡Ố ¾ÔÉ¤×Í 200 ÁÔÅÅÔ¡ÃÑÁ  ã¹¢³Ð·Õè¢¹Ò´·Õè·ÓãËéµÒÂ¤×Í
1-30 ¡ÃÑÁ
ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§

ã¹ªèÇ§ 1 ªÑèÇâÁ§áÃ¡ËÅÑ§¨Ò¡¡Ô¹ ¨ÐÁÕÍÒ¡ÒÃ¢Í§ÃÐºº·Ò§à́ Ô¹ÍÒËÒÃ
àªè¹ ¤Å×è¹äÊéÍÒà ṎÂ¹ »Ç´·éÍ§ ¶èÒÂàËÅÇ esophageal injury áÅÐ
hemorrhagic gastritis  ÍÕ¡ 2 ªÑèÇâÁ§µèÍÁÒ¨ÐÁÕÀÒÇÐ hypokalemia
«Öè§·ÓãËéà¡Ố ËÑÇã¨àµé¹¼Ố Ñ̈§ËÇÐ ¤ÇÒÁ Ñ́¹âÅËÔµµèÓ ¡ÅéÒÁà¹×éÍÍèÍ¹áÃ§
áÅÐÃÐºº·Ò§à´Ô¹ËÒÂã¨ÅéÁàËÅÇä´é ÊèÇ¹¹éÍÂ¨ÐÁÕÀÒÇÐ lactic
acidosis, hypophosphatemia, rhabdomyolysis, alteration of
conscious áÅÐªÑ¡ä é́
¡ÒÃÇÔ¹Ô̈ ©ÑÂ

¡ÒÃµÃÇ¨ serum barium level ÂÑ§äÁèÁÕ¡ÒÃµÃÇ¨ã¹ËéÍ§
» Ô̄ºÑµÔ¡ÒÃ·ÑèÇä»  ã¹·Ò§» Ô̄ºÑµÔ ¤èÒ·ÕèÁÒ¡¡ÇèÒ 0.2 mg/L ¶×ÍÇèÒ¼Ố »¡µÔ
¡ÒÃ¶èÒÂÀÒ¾ÃÑ§ÊÕ¢Í§ªèÍ§·éÍ§ (film abdomen) ̈ ÐàËç¹ barium (·ÖºáÊ§
ÃÑ§ÊÕ) áµè sensitivity áÅÐ specificity ÍÒ¨äÁèÊÒÁÒÃ¶ãªé»ÃÐàÁÔ¹
¤ÇÒÁà»ç¹¾ÔÉ¢Í§ barium ä é́  á¹Ð¹ÓµÃÇ¨ BUN, electrolyte, CPK
áÅÐ ABG à¾×èÍãªé́ ÙáÅÃÑ¡ÉÒ¼Ùé»èÇÂ

µéÍ§ÇÔ¹Ô̈ ©ÑÂáÂ¡âÃ¤¡ÑºÀÒÇÐ periodic hypokalemia paralysis,
toluene toxicity, diuretic use, hypermagnesemia áÅÐ botulinum
toxicity
¡ÒÃÃÑ¡ÉÒ

ÊÓËÃÑº¼Ù»èÇÂ·ÕèäÁèÁÕÍÒ¡ÒÃ àÁ×èÍÊÑ§à¡µÍÒ¡ÒÃáÅéÇ 6 ªÑèÇâÁ§ ÃèÇÁ¡Ñº
ÃÐ Ñ́º potassium »¡µÔ ÊÒÁÒÃ¶ãËé¡ÅÑººéÒ¹ä é́

ãËé¡ÒÃÃÑ¡ÉÒáºº»ÃÐ¤Ñº»ÃÐ¤Í§ ´ÙáÅÃÐºº·Ò§à´Ô¹ËÒÂã¨
à½éÒÃÐÇÑ§ÀÒÇÐËÑÇã¨àµé¹¼Ô´¨Ñ§ËÇÐ áÅÐá¡éä¢ÀÒÇÐ hypokalemia
ÍÂèÒ§àÃè§ è́Ç¹

¡ÒÃÅ´¡ÒÃ Ù́́ «ÖÁ â´Â¡ÒÃ·Ó gastric lavage ¶éÒ¼Ùé»èÇÂÁÒ¶Ö§
âÃ§¾ÂÒºÒÅÀÒÂã¹ 1 ªÑèÇâÁ§ËÅÑ§¡Ô¹  áµè¡çÁÕ»ÃÐâÂª¹ì¹éÍÂ¶éÒ¼Ùé»èÇÂ
ÁÕÍÒ¡ÒÃáÅéÇËÃ×Í¤Å×è¹äÊéÍÒà¨ÕÂ¹ÁÒ¡ ÊèÇ¹¡ÒÃãËé¼§¶èÒ¹¡ÑÁÁÑ¹µì
äÁèÁÕ»ÃÐâÂª¹ì

¡ÒÃãËé sodium sulfate (Na2SO4) ËÃ×Í magnesium
sulfate (MgSO4) ¡çà»ç¹¡ÒÃÅ´¡ÒÃ Ù́́ «ÖÁä é́ à¹×èÍ§¨Ò¡ sulfate ̈ Ðä»
á·¹·Õè carbonate à»ÅÕèÂ¹à»ç¹ barium sulfate  ¢¹Ò´·ÕèãËé¤×Í ¼ÙéãËè
30 gm áÅÐà ḉ¡ 250 mg/kg

¡ÒÃàÃè§¡ÒÃ¢ÑºÍÍ¡ â´Â¡ÒÃ·Ó hemodialysis ãªéã¹¡Ã³Õ·Õè
ä é́ÃÑº¾ÔÉÃØ¹áÃ§ÁÒ¡æ áÅÐÍÒ¡ÒÃäÁèµÍºÊ¹Í§µèÍ¡ÒÃá¡é potassium
à¾ÕÂ§ÍÂèÒ§à ṌÂÇ  ¡ÒÃ·Ó hemodialysis ¨ÐªèÇÂ improve motor
strength áÅÐ complete neurological recovery ÀÒÂã¹ 24 ªÑèÇâÁ§
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Cholecalciferol (Vitamin D)
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ToxCase Conference

 ¾ÔÉ¨Ò¡ÂÒµéÒ¹á¤Åà«ÕÂÁáÅÐÂÒ»Ố ¡Ñé¹àºµéÒ
¾Ñ¹µÃÕ¹ÒÂá¾·Âì¡ÔµÔÈÑ¡ Ốì  áÊ¹»ÃÐàÊÃÔ°

¡Í§ÍÒÂØÃ¡ÃÃÁ  âÃ§¾ÂÒºÒÅ¾ÃÐÁ§¡Ø®à¡ÅéÒ

¼Ùé»èÇÂÃÒÂ·Õè 1
¼Ùé»èÇÂËÔ§ÍÒÂØ 29 »Õ  16 ªÑèÇâÁ§¡èÍ¹ÁÒâÃ§¾ÂÒºÒÅ ¼Ùé»èÇÂ¡Ô¹ verapamil SR 30 àÁḉ   ·ÕèâÃ§¾ÂÒºÒÅáÃ¡ÃÑº BP 60/40 mmHg

PR 58/min ¼Ùé»èÇÂä é́ÊÒÃ¹éÓ·Ò§ËÅÍ´àÅ×Í´´Ó loading 1000 mL ËÅÑ§ä é́ ¤ÇÒÁ Ñ́¹âÅËÔµÂÑ§¤§à·èÒæà ỐÁ EKG 12 leads ¾ºà»ç¹ AV block
á¾·Âì¼ÙéÃÑ¡ÉÒä é́µÑ́ ÊÔ¹ã¨·Ó¡ÒÃÊÇ¹ÅéÒ§µÅÍ´ÅÓäÊé (whole bowel irrigation; WBL) à¹×èÍ§¨Ò¡ÂÒ·Õè¼Ùé»èÇÂä é́ÃÑºà»ç¹ª¹Ố ÅÐÅÒÂªéÒ (slow
release; SR) áÅÐä é́ãËé calcium gluconate 30 mL ËÅÑ§¨Ò¡ä é́á¤Åà«ÕÂÁ ¤ÇÒÁ Ñ́¹âÅËÔµ¢Öé¹ÁÒà»ç¹ 100/50 mmHg

¼Ùé»èÇÂÃÒÂ·Õè 2
¼Ùé»èÇÂËÔ§ÍÒÂØ 49 »Õ ÁÕ»ÃÐÇÑµÔ¡Ô¹ verapamil áÅÐ metoprolol à¡Ô¹¢¹Ò´ äÁè·ÃÒº¨Ó¹Ç¹áÅÐÃÐÂÐàÇÅÒ·Õè¡Ô¹ áÃ¡ÃÑº

BP 72/47 mmHg  PR 50/min ¼Ùé»èÇÂÃÙéÊÖ¡µÑÇáµèäÁè¾Ù́  EKG 12 leads à»ç¹ sinus bradycardia á¾·Âìä é́ãËé atropine 2 amps ËÅÑ§¨Ò¡ä é́
atropine ªÕ¾¨ÃÂÑ§¤§à·èÒæà ỐÁ á¾·Âìä é́µÑ́ ÊÔ¹ã¨ãËé calcium gluconate ·Ò§ËÅÍ´àÅ×Í´´Ó push ªéÒæ ¤ÃÑé§ÅÐ 2-3 amps ÃÇÁ·Ñé§ËÁ´ 11
amps ËÅÑ§¨Ò¡¹Ñé¹ÇÑ´¤ÇÒÁ´Ñ¹âÅËÔµ«éÓä´éà»ç¹ 102/48 mmHg  PR 80-90/min  ÍÒ¡ÒÃ´ÕáÅÐÊÑÒ³ªÕ¾¤§·Õè´ÕµÅÍ´

·ÓäÁ Ö̈§µéÍ§ãËéá¤Åà«ÕÂÁã¹¼Ùé»èÇÂ·Õèä é́ÃÑºÂÒ¡ÅØèÁ beta blockers áÅÐÂÒ¡ÅØèÁ calcium channel blockers à¡Ô¹¢¹Ò´ ?

ÃÙ»·Õè 1  Schematic of β-adrenergic and calcium intracellular trafficking in myocytes, showing ion channels, contractile
pathways and β-adrenergic signal transduction1
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·Õè myocyte àÁ×èÍÁÕ¡ÒÃ¡ÃÐµØé¹¢Í§ β-1 receptor ¨Ð·ÓãËé

ÁÕ¡ÒÃÊÃéÒ§ cAMP à¾ÔèÁÁÒ¡¢Öé¹ áÅÐÁÕ¡ÒÃà»Ố ¢Í§ L-type calcium

channel áÅÐ·ÓãËéÁÕá¤Åà«ÕÂÁà¢éÒà«ÅÅìà¾Ô èÁÁÒ¡¢Ö é¹ cAMP

¨Ðä»¡ÃÐµØé¹ãËé protein kinase A ·Ó§Ò¹  ·Ñé§ protein kinase A

áÅÐá¤Åà«ÕÂÁ¨Ð¡ÃÐµØé¹  sarcoplasmic reticulum  ãËéÁÕ¡ÒÃ»ÅèÍÂ

á¤Åà«ÕÂÁ¼èÒ¹·Ò§ ryanodyne calcium release channel (RyR)

áÅÐ·ÓãËéà¡Ố ¡ÒÃ contraction ¢Í§ actin-myosin ã¹ myocyte

ã¹ªèÇ§ phase 4 ËÃ×ÍªèÇ§ spontaneous depolarization

(pacemaker potential) membrane potential ¨ÐÍÂÙè·Õè -60 mV

¨¹¡ÃÐ·Ñè§ÁÕ¡ÒÃà»Ố ¢Í§ calcium channel ·Ñé§ T áÅÐ L-type ·ÓãËé

membrane potential ¨Ðà¾ÔèÁ¢Öé¹à»ç¹ -40 ¶Ö§ -30 mV áÅÐà¡Ố

depolarization µèÍä»  ̈ Ò¡¡Åä¡·Ñé§ 2 ÍÂèÒ§·Õè¡ÅèÒÇÁÒ¹Ñé¹ ̈ ÐàËç¹ä é́ÇèÒ

á¤Åà«ÕÂÁà»ç¹ÊèÇ¹ÊÓ¤Ñã¹¡ÒÃ¤Çº¤ØÁ¡ÒÃàµé¹áÅÐ¡ÒÃºÕºµÑÇ¢Í§

ËÑÇã¨ áÅÐÁÕ¼ÅµèÍ¤ÇÒÁ Ñ́¹âÅËÔµ¢Í§¼Ùé»èÇÂ ¡ÒÃãËéá¤Åà«ÕÂÁã¹¼Ùé»èÇÂ

·ÕèÁÕÀÒÇÐà»ç¹¾ÔÉ¨Ò¡ÂÒµéÒ¹á¤Åà«ÕÂÁËÃ×ÍÂÒ»Ô´¡Ñé¹àºµéÒ ¨Ð·ÓãËé

ÁÕ¤ÇÒÁáµ¡µèÒ§¢Í§ÃÐ´Ñºá¤Åà«ÕÂÁã¹à«ÅÅìáÅÐ¹Í¡à«ÅÅì·Õèà¾ÔèÁ

ÁÒ¡¢Öé¹  à¾×èÍãËéà¡Ố ¡ÒÃäËÅ¢Í§á¤Åà«ÕÂÁ·ÕèÍÂÙè¹Í¡à«ÅÅìà¢éÒÊÙèã¹à«ÅÅì

¨Ò¡¤ÇÒÁáµ¡µèÒ§¢Í§ÃÐ´Ñºá¤Åà«ÕÂÁ áÅÐ·ÓãËéËÑÇã¨·Ó§Ò¹ä´é´Õ

à¾Ô èÁ¢Ö é¹  ¨Ò¡¡ÒÃÈÖ¡ÉÒã¹ÊÑµÇì·´ÅÍ§ ¾ºÇèÒ¡ÒÃãËéá¤Åà«ÕÂÁ

ÊÒÁÒÃ¶Å´ÍÑµÃÒµÒÂ ªèÇÂà¾ÔèÁ¤ÇÒÁ Ñ́¹âÅËÔµ áÅÐà¾ÔèÁÍÑµÃÒ¡ÒÃàµé¹

¢Í§ËÑÇã¨ä´é3 áÅÐ¨Ò¡ÃÒÂ§Ò¹µèÒ§æã¹¡ÒÃÃÑ¡ÉÒ¼Ùé»èÇÂ ¾ºÇèÒ¡ÒÃãËé

á¤Åà«ÕÂÁÊÒÁÒÃ¶ªèÇÂàÃ×èÍ§¡ÒÃ·Ó§Ò¹¢Í§ËÑÇã¨áÅÐ¤ÇÒÁ Ñ́¹âÅËÔµä é́

àªè¹à ṌÂÇ¡Ñ¹4,5 áÅÐ¹Í¡àË¹×Í¨Ò¡¹Ñé¹áÅéÇ ÂÑ§¾ºÇèÒã¹¼Ùé»èÇÂ·ÕèÁÕ cardiac

arrest ¨Ò¡ÂÒã¹¡ÅØèÁ¹Õé  ¡ÒÃãËéá¤Åà«ÕÂÁÂÑ§ÁÕÊèÇ¹ÊÓ¤Ñã¹¡ÒÃÃÑ¡ÉÒ

¼Ùé»èÇÂã¹¡ÅØèÁ¹Õéä´éÍÕ¡´éÇÂ6 â´Â·Õè¢¹Ò´¢Í§á¤Åà«ÕÂÁ·ÕèãËéÂÑ§äÁèÁÕ

ÃÙ»·Õè 2  Sinoatrial node action potentials 2

¢¹Ò´à»ç¹·Õèá¹èªÑ´ áµèã¹ÊÑµÇì·´ÅÍ§¾ºÇèÒ¡ÒÃãËé calcium chloride

ã¹¢¹Ò´ 3 mg/kg/min ÁÕ»ÃÐâÂª¹ìã¹¡ÒÃªèÇÂã¹¡ÒÃºÕºµÑÇáÅÐ

¤ÇÒÁ´Ñ¹âÅËÔµãËéà¾Ô èÁ¢Ö é¹ä´é7  â´Â¢¹Ò´·Õèá¹Ð¹Óã¹¢³Ð¹Õé ¤×Í

á¤Åà«ÕÂÁ 13-25 mEq ¢Í§á¤Åà«ÕÂÁ ËÃ×Í 30-60 mL ¢Í§ 10%

calcium gluconate áÅÐÊÒÁÒÃ¶ãËé«éÓä´é·Ø¡ 15-20 ¹Ò·Õ â´Â

¨Ò¡¡Ã³ÕµÑÇÍÂèÒ§¼Ùé»èÇÂÃÒÂ·Õè 2  ̈ ÐàËç¹ä é́ÇèÒá¾·Âì¼Ùé·Ó¡ÒÃÃÑ¡ÉÒä é́ãËé

calcium gluconate à»ç¹¨Ó¹Ç¹¶Ö§ 11 ampules áÅÐ¼Ùé»èÇÂÁÕÍÒ¡ÒÃ

´Õ¢Ö é¹â´ÂäÁèµéÍ§ãªéÂÒÍ×è¹ÃèÇÁ  à¹×èÍ§¨Ò¡ calcium gluconate

à»ç¹ÂÒ·ÕèÊÒÁÒÃ¶ËÒä´é§èÒÂ áÅÐÁÕãªéã¹à¡×Íº·Ø¡âÃ§¾ÂÒºÒÅ ´Ñ§¹Ñé¹

¨Ö§¶×Íà»ç¹ÂÒµéÒ¹¾ÔÉª¹Ô´áÃ¡·ÕèàËÁÒÐÊÁ·Õè¨ÐãªéÃÑ¡ÉÒã¹¼Ù é»èÇÂ

·ÕèÁÒ é́ÇÂÀÒÇÐ¾ÔÉ¨Ò¡ÂÒµéÒ¹á¤Åà«ÕÂÁáÅÐÂÒ»Ố ¡Ñé¹àºµéÒ
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