
163Endocrinology in Crititcal Care, Õ¿‘√¥’  »√’«‘®‘µ√°¡≈

Endocrinology in Crititcal Care

 Õ¿‘√¥’  »√’«‘®‘µ√°¡≈

14

∫∑π”
§«“¡º‘¥ª°µ‘∑“ßµàÕ¡‰√â∑àÕ‡ªìπ¿“«–∑’Ëæ∫‰¥â∫àÕ¬„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘ ‚¥¬§«“¡º‘¥ª°µ‘∑“ß

µàÕ¡‰√â∑àÕ∑’Ë‡°‘¥¢÷Èππ—ÈπÕ“®‡°‘¥®“°°“√∑’ËºŸâªÉ«¬¡’§«“¡º‘¥ª°µ‘∑“ßµàÕ¡‰√â∑àÕÕ¬Ÿà‡¥‘¡·µà‰¡à‡§¬‰¥â√—∫°“√«‘π‘®©—¬¡“°àÕπ
(pre-existing endocrine disease) À√◊Õ‡°‘¥®“°°“√µÕ∫ πÕß¢Õß√à“ß°“¬µàÕ¿“«–«‘°ƒµ‘„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–
«‘°ƒµ‘ °“√„Àâ°“√«‘π‘®©—¬«à“§«“¡º‘¥ª°µ‘¥—ß°≈à“«‡°‘¥®“°°“√ª√—∫µ—«À√◊Õ®“°°“√∑’Ë‡ªìπ‚√§Õ¬Ÿà‡¥‘¡ ®–¡’§«“¡
 ”§—≠„π°“√æ‘®“√≥“°“√„Àâ°“√√—°…“µàÕ‰ª

„π∑’Ëπ’È®–°≈à“«∂÷ß°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–∫∫µàÕ¡‰√â∑àÕ‡æ◊ËÕµÕ∫ πÕßµàÕ¿“«–«‘°ƒµ‘∑’Ëæ∫‰¥â∫àÕ¬√«¡∑—Èß°“√
√—°…“∑’Ë‡À¡“– ¡

¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥ (hyperglycemia)
¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥‡ªìπ¿“«–∑’Ëæ∫‰¥â∫àÕ¬„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘ ‚¥¬Õ“®‡ªìπ®“°ºŸâªÉ«¬∑’Ë¡’‚√§

‡∫“À«“πÕ¬Ÿà‡¥‘¡·µà‰¡à‡§¬‰¥â√—∫°“√«‘π‘®©—¬ (pre-existing undiagnosed diabetes) À√◊Õ‡ªìπ®“°°“√µÕ∫ πÕß
µàÕ¿“«–«‘°ƒµ‘ (stress hyperglycemia) °“√»÷°…“„πºŸâªÉ«¬∑’Ë‰¡à‡ªìπ‡∫“À«“π∑’Ë√—∫‰«â„πÀÕºŸâªÉ«¬‰Õ´’¬Ÿ¥â«¬¿“«–
µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥1 æ∫«à“√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥‡©≈’Ë¬¢≥–Õ¥Õ“À“√ª√–¡“≥ 194+66 ¡°./¥≈. π—Ëπ§◊Õ ®–æ∫
ºŸâªÉ«¬¡’¿“«– stress hyperglycemia ∂÷ß√âÕ¬≈– 50 ¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥ πÕ°®“°π’È„πºŸâªÉ«¬∑’Ë‰¥â√—∫∫“¥‡®Á∫∑’Ë√—∫
‰«â„π‚√ßæ¬“∫“≈·Ààßπ’È°Áæ∫«à“¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥‡©≈’Ë¬ Ÿß°«à“„πª√–™“°√∑—Ë«‰ª¢≥–Õ¥Õ“À“√ §◊Õª√–¡“≥
164+38 ¡°./¥≈. ‡π◊ËÕß®“°‡°≥±å„π°“√«‘π‘®©—¬¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘¬—ß‰¡à™—¥‡®π2

∑”„Àâ ‰¡à∑√“∫Õÿ∫—µ‘°“√≥å¢Õß°“√‡°‘¥¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥„πºŸâªÉ«¬‡À≈à“π’È·πàπÕπ ‚¥¬ºŸâªÉ«¬∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ
°“√‡°‘¥ stress hyperglycemia ¥—ß· ¥ß„πµ“√“ß∑’Ë 11
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æ¬“∏‘°”‡π‘¥
¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘π—Èπ‡°‘¥®“°À≈“¬Ê  “‡Àµÿ√à«¡°—π∑”„Àâ¡’°“√ √â“ß°≈Ÿ‚§ 

¡“°¢÷Èπ „π¢≥–∑’Ë°“√„™â°≈Ÿ‚§ ≈¥≈ß‡ªìπº≈„Àâ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ Ÿß¢÷Èπ ‚¥¬ “‡Àµÿ¥—ß°≈à“« ‰¥â·°à

1. °“√∑’Ë¡’ŒÕ√å‚¡π„π°≈ÿà¡ counterreguratory ‡æ‘Ë¡¢÷Èπ

„π¿“«–«‘°ƒµ‘√à“ß°“¬®–¡’°“√µÕ∫ πÕß‚¥¬°“√À≈—ËßŒÕ√å‚¡π„π°≈ÿà¡ counterreguratory ‡æ‘Ë¡¢÷Èπ3

‰¥â·°à ŒÕ√å‚¡π§Õ√åµ‘´Õ≈, °≈Ÿ§“°Õπ ·≈– epinephrine ‡æ◊ËÕµÕ∫ πÕßµàÕ¿“«–‡¡µ–∫Õ≈‘´÷¡∑’Ë‡æ‘Ë¡¢÷Èπ, °“√∑’Ë
cardiac output ‡æ‘Ë¡¢÷Èπ √«¡∑—Èß°“√¡’‰¢â ‚¥¬ŒÕ√å‚¡π‡À≈à“π’È®–∑”„Àâ‡°‘¥¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥ ‚¥¬

1. °“√ √â“ß°≈Ÿ‚§ ‡æ‘Ë¡¢÷Èπ (endogenous glucose production)

„π¿“«–ª°µ‘‡¡◊ËÕ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ Ÿß¢÷Èπ √à“ß°“¬®–À≈—ËßÕ‘π ÿ≈‘π‡æ‘Ë¡¢÷Èπ‡æ◊ËÕ¬—∫¬—Èß°“√ √â“ß°≈Ÿ‚§ 
¢÷Èπ„À¡à (gluconeogenesis) ®“°µ—∫, °≈â“¡‡π◊ÈÕ, ·≈–‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π ·≈–¬—∫¬—Èß°“√ ≈“¬°≈—¬‚§‡®π (glycogenolysis)
®“°µ—∫ „πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘®–¡’√–¥—∫ŒÕ√å‚¡π„π°≈ÿà¡ counterregulatory ‡æ‘Ë¡¢÷Èπ ∑”„Àâ‡°‘¥¿“«–¥◊ÈÕ
Õ‘π ÿ≈‘π∑’Ëµ—∫ (hepatic insulin resistance) ∑”„Àâ°√–∫«π°“√ √â“ß°≈Ÿ‚§ ¢÷Èπ„À¡à·≈–°“√ ≈“¬°≈—¬‚§‡®π‡æ‘Ë¡
¢÷Èπ ‡ªìπº≈„Àâ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ Ÿß¢÷Èπ ®“°°“√»÷°…“1 ‚¥¬°“√„ÀâŒÕ√å‚¡π epinephrine, °≈Ÿ§“°Õπ, ·≈–§Õ√åµ‘́ Õ≈
‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”„π§πª°µ‘‡ªìπ‡«≈“ 3 «—π æ∫«à“ √–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ Ÿß¢÷Èπ√âÕ¬≈– 60-80 ®“°√–¥—∫
πÈ”µ“≈µ—Èßµâπ ·≈–¡’°“√ √â“ß°≈Ÿ‚§ ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 100 ∑—Èß∑’Ë√–¥—∫Õ‘π ÿ≈‘π Ÿß„π‡≈◊Õ¥ · ¥ß„Àâ‡ÀÁπ«à“¡’¿“«–¥◊ÈÕ
Õ‘π ÿ≈‘π∑’Ëµ—∫®√‘ß

2. ¿“«–¥◊ÈÕÕ‘π ÿ≈‘π (peripheral insulin resistance)

„π¿“«–ª°µ‘‡´≈≈å°≈â“¡‡π◊ÈÕ ·≈–‡π◊ÈÕ‡¬◊ËÕ‰¢¡—π®–„™â°≈Ÿ‚§ ‰¥âµâÕßÕ“»—¬Õ‘π ÿ≈‘π ‚¥¬Õ‘π ÿ≈‘π®–
°√–µÿâπ insulin signaling pathway ∑”„Àâ¡’°“√°√–µÿâπ glucose transporter-4 (GLUT-4) ∑”„Àâ°≈Ÿ‚§ 
 “¡“√∂ºà“π‡¢â“ Ÿà‡´≈≈å‰¥â ·µà„πºŸâªÉ«¬∑’Ë¡’°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ À√◊ÕºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘®–¡’°“√∑”ß“π¢Õß

µ“√“ß∑’Ë 1  · ¥ß¿“«–‡ ’Ë¬ßµàÕ°“√‡°‘¥ stress hyperglycemia „πºŸâªÉ«¬«‘°ƒµ‘

¿“«–‡ ’Ë¬ß

°“√∑’Ë¡’¿“«–‡∫“À«“πÕ¬Ÿà‡¥‘¡

°“√‰¥â√—∫¬“„π°≈ÿà¡ cathecholamine

°“√‰¥â√—∫¬“ ‡µ√’¬√Õ¬¥å

¿“«–Õâ«π

Õ“¬ÿ¡“°

‰¥â√—∫ “√≈–≈“¬°≈Ÿ‚§ ª√‘¡“≥¡“°

¿“«–µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥

¿“«–¢“¥ÕÕ°´‘‡®π

¿“«–‰µ«“¬‡√◊ÈÕ√—ß

¿“«–µ—∫·¢Áß

°≈‰°°“√‡°‘¥

¿“«–¢“¥Õ‘π ÿ≈‘π

¿“«–¥◊ÈÕÕ‘π ÿ≈‘π

¿“«–¥◊ÈÕÕ‘π ÿ≈‘π

¿“«–¥◊ÈÕÕ‘π ÿ≈‘π

¿“«–¢“¥Õ‘π ÿ≈‘π

°“√°”®—¥°≈Ÿ‚§ ®“°°√–· ‡≈◊Õ¥≈¥≈ß

¿“«–¥◊ÈÕÕ‘π ÿ≈‘π

¿“«–¢“¥Õ‘π ÿ≈‘π

¿“«–¥◊ÈÕÕ‘π ÿ≈‘π

¿“«–¥◊ÈÕÕ‘π ÿ≈‘π
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insulin signaling pathway ‡ª≈’Ë¬π‰ª ‡°‘¥¿“«–¥◊ÈÕÕ‘π ÿ≈‘π (cellular insulin resistance)1,4 ¢÷Èπ ∑”„Àâ°“√„™â
°≈Ÿ‚§ ≈¥≈ß ®“°°“√»÷°…“1 æ∫«à“ epinephrine ·≈–§Õ√åµ‘´Õ≈∑”„Àâ‡°‘¥¿“«–¥◊ÈÕÕ‘π ÿ≈‘π‰¥â ‚¥¬ epinephrine
∑”„Àâ¡’°“√À≈—Ëß°√¥‰¢¡—πÕ‘ √–‡æ‘Ë¡¢÷Èπ ÷́Ëß‡ªìπ∑’Ë∑√“∫¥’«à“°√¥‰¢¡—πÕ‘ √–‡ªìπ “‡ÀµÿÀπ÷Ëß¢Õß°“√‡°‘¥¿“«–¥◊ÈÕ
Õ‘π ÿ≈‘π5  à«π§Õ√åµ‘´Õ≈π—Èπ¡’º≈¬—∫¬—Èß°“√∑”ß“π¢Õß GLUT-4 ‚¥¬µ√ß ∑”„Àâ°“√π”°≈Ÿ‚§ ‡¢â“‡´≈≈å≈¥≈ß ‡ªìπ
º≈„Àâ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ Ÿß¢÷Èπ

2. ªí®®—¬Õ◊ËπÊ ∑’Ë∑”„Àâ‡°‘¥¿“«– stress hyperglycemia

1. °“√À≈—Ëß cytokine µà“ßÊ

°“√ºà“µ—¥·≈–°“√‡®Á∫ªÉ«¬µà“ßÊ  “¡“√∂°√–µÿâπ„Àâ¡’°“√À≈—Ëß cytokine ®“°‡´≈≈å‚¡‚π´—¬µå·≈–
‡´≈≈å‡π◊ÈÕ‡¬◊ËÕµà“ßÊ ‰¥â·°à TNF-α, interleukin-1 ·≈– interleukin-6 ‚¥¬ cytokine µà“ßÊ ‡À≈à“π’È∑”„Àâ‡°‘¥¿“«–
¥◊ÈÕÕ‘π ÿ≈‘π∑—Èß∑’Ë‡´≈≈åµ—∫·≈–°≈â“¡‡π◊ÈÕ1,4,6 ∑”„Àâ°“√ √â“ß°≈Ÿ‚§ ‡æ‘Ë¡¢÷Èπ·≈–°“√„™â°≈Ÿ‚§ ≈¥≈ß ‡ªìπº≈„Àâ√–¥—∫
πÈ”µ“≈„π‡≈◊Õ¥ Ÿß¢÷Èπ

2. Õ“¬ÿ

®“°°“√»÷°…“„πºŸâªÉ«¬∑’Ë‰¥â√—∫∫“¥‡®Á∫7,8 æ∫«à“„πºŸâªÉ«¬∑’Ë¡’Õ“¬ÿ¡“°°«à“ 60 ªï®–¡’¿“«–πÈ”µ“≈ Ÿß
„π‡≈◊Õ¥∂÷ß√âÕ¬≈– 30 „π¢≥–∑’ËºŸâªÉ«¬Õ“¬ÿπâÕ¬®–‰¡àæ∫¿“«–¥—ß°≈à“« ‚¥¬°“√‡°‘¥¿“«–πÈ”µ“≈ Ÿß„πºŸâ ŸßÕ“¬ÿπ—Èπ
‡°‘¥®“°°“√À≈—ËßÕ‘π ÿ≈‘π∑’Ë≈¥≈ßµ“¡Õ“¬ÿ∑’Ë¡“°¢÷Èπ8 ∑”„Àâª√‘¡“≥Õ‘π ÿ≈‘π‰¡à‡æ’¬ßæÕ∑’Ë®–µÕ∫ πÕßµàÕ¿“«–¥◊ÈÕ
Õ‘π ÿ≈‘π∑’Ë‡°‘¥¢÷Èπ„π¿“«–«‘°ƒµ‘‰¥â

3. °“√‰¥â√—∫Õ“À“√„π°≈ÿà¡§“√å‚∫‰Œ‡¥√µ

„πºŸâªÉ«¬∑’Ë‰¥â√—∫ “√Õ“À“√∑“ßÀ≈Õ¥‡≈◊Õ¥ (total parenteral nutrition) ∑’Ë‰¥â√—∫ “√≈–≈“¬°≈Ÿ‚§ 
¡“°°«à“ 4 ¡°./°°./π“∑’ ®–¡’‚Õ°“ ‡°‘¥¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥‰¥â√âÕ¬≈– 509 ‡π◊ËÕß®“°°≈Ÿ‚§ ∑’Ë‰¥â√—∫„πª√‘¡“≥
¡“° √à«¡°—∫°“√∑’Ë√à“ß°“¬ √â“ß°≈Ÿ‚§ ¢÷Èπ‡Õß¥—ß°≈à“« ´÷Ëß∑”„Àâ¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥¡“°‡°‘π°«à“∑’Ë√à“ß°“¬®–
„™â ‰¥âÀ¡¥ ∑”„Àâ‡°‘¥¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥

º≈¢Õß¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥
‡ªìπ∑’Ë∑√“∫¥’«à“°“√∑’Ë¡’√–¥—∫πÈ”µ“≈ Ÿß„π‡≈◊Õ¥‡ªìπ‡«≈“π“π ®–∑”„Àâ‡°‘¥º≈·∑√°´âÕπ„π√–¬–¬“«µàÕÀ≈Õ¥

‡≈◊Õ¥·¥ßΩÕ¬·≈–À≈Õ¥‡≈◊Õ¥·¥ß„À≠à ·µà¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥∑’Ëæ∫„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘∑—Èß„π ºŸâªÉ«¬∑’Ë¡’
pre-existing diabetes ·≈–¿“«– stress hyperglycemia π—Èπ‡°‘¥¢÷Èπ„π√–¬– —Èπ ·µà∑”„Àâ‡°‘¥º≈µà“ßÊ µàÕ√à“ß°“¬
¥—ßπ’È

1. º≈µàÕ°“√µ‘¥‡™◊ÈÕ„π√à“ß°“¬

®“°°“√»÷°…“æ∫«à“ºŸâªÉ«¬‡∫“À«“π®–¡’Õÿ∫—µ‘°“√≥å¢Õß°“√µ‘¥‡™◊ÈÕ∑’Ë·º≈À≈—ßºà“µ—¥‰¥â√âÕ¬≈– 7.51  Ÿß
°«à“„π§π∑’Ë‰¡à‡ªìπ‡∫“À«“π ‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ë¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥¡“°°«à“ 200 ¡°./¥≈. ®–¡’°“√µ‘¥‡™◊ÈÕ
∑’Ë∫àÕ¬¢÷Èπ3 πÕ°®“°π’È„πºŸâªÉ«¬∑’Ë¡’¿“«– stress hyperglycemia ®–æ∫«à“¡’Õÿ∫—µ‘°“√≥å¢Õß°“√µ‘¥‡™◊ÈÕ‡æ‘Ë¡¢÷Èπ¥â«¬
‡™àπ°—π10 °“√∑’Ë¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥∑”„Àâ¡’§«“¡‡ ’Ë¬ßµàÕ°“√µ‘¥‡™◊ÈÕ‡æ‘Ë¡¢÷Èππ—Èπ‡°‘¥®“°À≈“¬ “‡Àµÿ §◊Õ °“√∑”ß“π
¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥π‘«‚∑√øî≈11≈¥≈ß ∑—Èß„π°“√À≈—Ëß chemotaxis ·≈– phagocytosis ·≈–°“√∑”ß“π¢Õß‡´≈≈å
‡¡Á¥‡≈◊Õ¥≈‘¡‚ø —́¬µå11 ¥â“π cell mediated immune ≈¥≈ß
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2. º≈µàÕº≈°“√√—°…“ (outcome) ¢Õß‚√§µà“ßÊ

‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ®“°À≈“¬Ê °“√»÷°…“12,13 „πºŸâªÉ«¬∑’Ë‰¡à‡ªìπ‡∫“À«“π∑’Ë‡¢â“√—∫°“√√—°…“¥â«¬
‚√§°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π À√◊Õ‰¥â√—∫°“√ºà“µ—¥‡ª≈’Ë¬π‡ âπ‡≈◊Õ¥À—«„® æ∫«à“„πºŸâªÉ«¬∑’Ë¡’√–¥—∫πÈ”µ“≈
„π‡≈◊Õ¥ Ÿß°«à“√–¥—∫ª°µ‘‡¡◊ËÕ·√°√—∫„π‚√ßæ¬“∫“≈ (admission glucose) ®–¡’Õ—µ√“°“√‡®Á∫ªÉ«¬·≈–Õ—µ√“
°“√‡ ’¬™’«‘µ®“°‚√§À—«„®¡“°°«à“„πºŸâªÉ«¬∑’Ë¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ª°µ‘ ·≈–®“°°“√»÷°…“·∫∫ meta-analysis14

„πºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“¥â«¬‚√§°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π æ∫«à“ „πºŸâªÉ«¬∑’Ë‰¡à‡ªìπ‡∫“À«“π∑’Ë¡’¿“«–
stress hyperglycemia ®–¡’Õ—µ√“°“√‡ ’¬™’«‘µ®“°‚√§°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π¡“°°«à“ºŸâªÉ«¬∑’Ë¡’√–¥—∫πÈ”µ“≈
„π‡≈◊Õ¥ª°µ‘∂÷ß 3.9 ‡∑à“ ·≈–„πºŸâªÉ«¬‡∫“À«“π∑’Ë¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥‡¡◊ËÕ·√°√—∫„π‚√ßæ¬“∫“≈ Ÿß°«à“ª°µ‘ °Á
®–¡’Õ—µ√“°“√‡ ’¬™’«‘µ®“°‚√§°≈â“¡‡π◊ÈÕÀ—«„®µ“¬‡©’¬∫æ≈—π¡“°°«à“ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ª°µ‘∂÷ß
1.7 ‡∑à“ ¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“¿“«–πÈ”µ“≈„π‡≈◊Õ¥ Ÿß®–‡æ‘Ë¡Õ—µ√“°“√‡ ’¬™’«‘µ„πºŸâªÉ«¬∑’Ë¡“¥â«¬‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥
∑—Èß„πºŸâªÉ«¬∑’Ë¡’ stress hyperglycemia ·≈–ºŸâªÉ«¬∑’Ë¡’ pre-existing diabetes

‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß ®“°°“√»÷°…“15 „πºŸâªÉ«¬∑’Ë‰¡à‡ªìπ‡∫“À«“π∑’Ë¡“√—∫°“√√—°…“¥â«¬ acute stroke
æ∫«à“ „πºŸâªÉ«¬∑’Ë¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥¢≥–·√°√—∫ Ÿß°«à“ 140 ¡°./¥≈. ®–¡’Õ—µ√“°“√‡ ’¬™’«‘µ Ÿß°«à“ºŸâªÉ«¬∑’Ë¡’
√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ª°µ‘∂÷ß 1.87 ‡∑à“ ‚¥¬√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥∑’Ë Ÿß¿“¬À≈—ß®“°‡°‘¥ acute stroke π—Èπ‰¡à¢÷Èπ
°—∫§«“¡√ÿπ·√ß¢Õß stroke16 ·≈–¬—ßæ∫«à“ºŸâªÉ«¬ acute stroke ∑’Ë‰¥â√—∫¬“ ≈“¬≈‘Ë¡‡≈◊Õ¥17 „π°≈ÿà¡∑’Ë¡’√–¥—∫πÈ”µ“≈
„π‡≈◊Õ¥·√°√—∫ Ÿß°«à“ 140 ¡°./¥≈. ®–¡’º≈°“√√—°…“·¬à°«à“„π°≈ÿà¡∑’Ë¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ª°µ‘ ́ ÷Ëß “¡“√∂Õ∏‘∫“¬
‰¥â®“°°“√∑’Ë√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ Ÿß¢÷Èπ‡ªìπº≈„Àâ√Õ¬‚√§„π ¡Õß¡’¢π“¥„À≠à¢÷Èπ ·≈–‡°‘¥¿“«– hemorrhagic trans-
formation ‡æ‘Ë¡¢÷Èπ

°“√ª√–‡¡‘πºŸâªÉ«¬∑’Ë¡’¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥
„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘∑’Ëµ√«®æ∫√–¥—∫πÈ”µ“≈ Ÿß„π‡≈◊Õ¥  ‘Ëß∑’·æ∑¬åµâÕß°“√∑√“∫§◊Õ

1. ºŸâªÉ«¬¡’ pre-existing undiagnosed diabetes À√◊Õ stress hyperglycemia ´÷Ëß “¡“√∂∑”‰¥â‚¥¬
µ√«®«—¥√–¥—∫ HbA1c ‚¥¬∂â“√–¥—∫ HbA1c  Ÿß°«à“ª°µ‘ · ¥ß«à“ºŸâªÉ«¬¡’ pre-existing diabetes Õ¬Ÿà‡¥‘¡ ·µà
∂â“√–¥—∫ HbA1c Õ¬Ÿà„π‡°≥±åª°µ‘®–‰¡à “¡“√∂·¬°¿“«–¥—ß°≈à“«‰¥â §ßµâÕßÕ“»—¬°“√µ‘¥µ“¡√–¥—∫πÈ”µ“≈„π
‡≈◊Õ¥À≈—ß®“°∑’ËºŸâªÉ«¬æâπ¿“«–«‘°ƒµ‘

2. ºŸâªÉ«¬¡’¿“«–·∑√°´âÕπ‡©’¬∫æ≈—π®“°‚√§‡∫“À«“πÀ√◊Õ‰¡à „π°√≥’∑’Ëµ√«®æ∫ºŸâªÉ«¬¡’√–¥—∫πÈ”µ“≈
„π‡≈◊Õ¥ Ÿß°«à“ 300 ¡°./¥≈. §«√ àßµ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ‘Ë¡‡µ‘¡ ‡π◊ËÕß®“°°“√∑’ËºŸâªÉ«¬Õ¬Ÿà„π¿“«–«‘°ƒµ‘®–
‡æ‘Ë¡§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥¿“«–·∑√°´âÕπ‡©’¬∫æ≈—π§◊Õ ¿“«–§’‚µÕ–´‘‚¥ ‘  (diabetic ketoacidosis; DKA)
·≈–¿“«–Œ—¬‡ªÕ√å°≈—¬´’¡‘§Œ—¬‡ªÕ√åÕÕ ‚¡≈“√å (hyperglycemic hyperosmolar state; HHNS) ‚¥¬‡°≥±å°“√
«‘π‘®©—¬¿“«–·∑√°´âÕπ‡©’¬∫æ≈—π®“°‚√§‡∫“À«“π‰¥â·°à

¿“«–§’‚µÕ–´‘‚¥ ‘  (diabetic ketoacidosis)

ë √–¥—∫πÈ”µ“≈„π‡≈◊Õ¥¡“°°«à“ 250-300 ¡°./¥≈.

ë √–¥—∫§“√å‚∫‡πµ„π‡≈◊Õ¥πâÕ¬°«à“ 15 ¡‘≈≈‘‚¡≈/≈‘µ√

ë √–¥—∫§’‚µπ„πªí  “«–¡“°°«à“ 3+ À√◊Õ„π ’́√—¡¡“°°«à“ 3 ¡‘≈≈‘‚¡≈/≈‘µ√
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¿“«–Œ—¬‡ªÕ√å°≈—¬´’¡‘§Œ—¬‡ªÕ√åÕÕ ‚¡≈“√å (hyperglycemic hyperosmolar state)

ë √–¥—∫πÈ”µ“≈„π‡≈◊Õ¥¡“°°«à“ 600 ¡°./¥≈.

ë √–¥—∫ ’́√—¡ÕÕ ‚¡≈å Ÿß°«à“ 340 ¡‘≈≈‘ÕÕ ‚¡≈å/≈‘µ√ ‚¥¬§”π«≥®“° Ÿµ√

Serum osmolarity = 2[Na+K]+glucose/18+BUN/2.8

°“√√—°…“
‡π◊ËÕß®“°¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥°àÕ„Àâ‡°‘¥º≈µà“ßÊ µàÕ√à“ß°“¬¥—ß°≈à“«¢â“ßµâπ ¥—ßπ—Èπ°“√√—°…“¿“«–πÈ”µ“≈

 Ÿß„π‡≈◊Õ¥®÷ß¡’ª√–‚¬™πå ‚¥¬°“√√—°…“·∫àß‡ªìπ 2 ¿“«– §◊Õ

1. °“√√—°…“¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥∑’Ë‰¡à¡’¿“«–·∑√°´âÕπ‡©’¬∫æ≈—π

®“°°“√»÷°…“¢Õß Berghe ·≈–§≥–18 „πªïæ.». 2544 æ∫«à“ „πºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√√—°…“„πÀÕºŸâªÉ«¬
‰Õ ´’ ¬Ÿ À≈—ßºà“µ—¥∑’Ë¡’√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥ Ÿß°«à“ 110 ¡°./¥≈. ¢≥–Õ¥Õ“À“√ ·≈– Ÿß°«à“ 200 ¡°./¥≈. ≥
‡«≈“„¥Ê „π°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“¥â«¬Õ‘π ÿ≈‘π·∫∫‡¢â¡ß«¥ (intensive treatment) ‡æ◊ËÕ§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π
‡≈◊Õ¥„ÀâÕ¬Ÿà„π‡°≥±åª°µ‘§◊Õ 80-110 ¡°./¥≈. ®–¡’Õ—µ√“°“√‡ ’¬™’«‘µ„π‚√ßæ¬“∫“≈≈¥≈ß, Õ—µ√“°“√µ‘¥‡™◊ÈÕ„π
°√–· ‡≈◊Õ¥≈¥≈ß, √«¡∑—Èß√–¬–‡«≈“∑’ËÕ¬Ÿà„πÀÕºŸâªÉ«¬‰Õ´’¬Ÿ≈¥≈ß ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“·∫∫∑—Ë«‰ª (con-
ventional treatment) ´÷Ëß„π°≈ÿà¡π’È®–§«∫§ÿ¡„Àâ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥√–À«à“ß 180-200 ¡°./¥≈. ‚¥¬º≈°“√
√—°…“¥—ß°≈à“«‰¥âº≈‡À¡◊Õπ°—π∑—Èß„πºŸâªÉ«¬∑’Ë¡’ pre-existing diabetes ·≈–ºŸâªÉ«¬∑’Ë¡’ stress hyperglycemia
πÕ°®“°π’È®“°°“√»÷°…“ DIGAMI19 „πºŸâªÉ«¬‡∫“À«“π∑’Ë¡“√—∫°“√√—°…“¥â«¬‚√§°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥‡©’¬∫æ≈—π
æ∫«à“„π°≈ÿà¡∑’Ë‰¥â√—∫°“√√—°…“¥â«¬Õ‘π ÿ≈‘π·∫∫‡¢â¡ß«¥‡æ◊ËÕ§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥„ÀâπâÕ¬°«à“ 150 ¡°./¥≈.„π
24 ™—Ë«‚¡ß·√°À≈—ß®“°‡°‘¥Õ“°“√ ®–¡’Õ—µ√“°“√‡ ’¬™’«‘µ®“°‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥∑’Ë 1 ªï≈¥≈ß√âÕ¬≈– 30
‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‰¥â√—∫Õ‘π ÿ≈‘π ¥—ßπ—Èπ®“°°“√»÷°…“µà“ßÊ ‡À≈à“π’È · ¥ß„Àâ‡ÀÁπ«à“„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘
∑—Èß„πºŸâªÉ«¬∑’Ë¡’ pre-existing diabetes ·≈–ºŸâªÉ«¬∑’Ë¡’ stress hyperglycemia ∑’Ë‰¥â√—∫°“√§«∫§ÿ¡„Àâ√–¥—∫πÈ”µ“≈
„π‡≈◊Õ¥Õ¬Ÿà„π‡°≥±åª°µ‘‚¥¬°“√„ÀâÕ‘π ÿ≈‘π·∫∫‡¢â¡ß«¥®–∑”„Àâº≈°“√√—°…“¥’¢÷Èπ‰¥â ·µàÕ¬à“ß‰√°Á¥’∑—Èß 2 °“√»÷°…“
‰¡à‰¥â°≈à“«∂÷ßÕÿ∫—µ‘°“√≥å¢Õß¿“«–πÈ”µ“≈µË”„π‡≈◊Õ¥„πºŸâªÉ«¬‡À≈à“π’È ¥—ßπ—Èπ„π¢≥–π’È∑’Ë¬—ßµâÕß°“√°“√»÷°…“‡æ‘Ë¡
‡æ◊ËÕ· ¥ß„Àâ‡ÀÁπº≈¥’·≈–º≈‡ ’¬¢Õß°“√§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥„ÀâÕ¬Ÿà„π‡°≥±åª°µ‘ ·æ∑¬åºŸâ¥Ÿ·≈ºŸâªÉ«¬∑’ËÕ¬Ÿà
„π¿“«–«‘°ƒµ‘∑’Ë¡’¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥§«√„Àâ°“√√—°…“ºŸâªÉ«¬¥â«¬Õ‘π ÿ≈‘π ‡æ◊ËÕ§«∫§ÿ¡√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥Õ¬Ÿà
ª√–¡“≥ 150-200 ¡°./¥≈.1

2. °“√√—°…“¿“«–πÈ”µ“≈ Ÿß„π‡≈◊Õ¥∑’Ë¡’¿“«–·∑√°´âÕπ‡©’¬∫æ≈—π√à«¡¥â«¬

‡ªìπ∑’Ë∑√“∫¥’«à“¿“«–«‘°ƒµ‘‡ªìπªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥¿“«–·∑√° ấÕπ‡©’¬∫æ≈—π®“°‚√§‡∫“À«“π§◊Õ
DKA ·≈– HHNS ¥—ßπ—Èπ„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘®÷ßæ∫Õÿ∫—µ‘°“√≥å°“√‡°‘¥¿“«– DKA ·≈– HHNS ‰¥â∫àÕ¬
´÷Ëß°“√√—°…“∑’Ë‡À¡“– ¡∑—π∑à«ß∑’®–∑”„Àâ≈¥Õ—µ√“°“√‡®Á∫ªÉ«¬·≈–Õ—µ√“°“√‡ ’¬™’«‘µ„πºŸâªÉ«¬‰¥â ‚¥¬≈—°…≥–
∑“ß§≈‘π‘°∑’Ë ”§—≠¢Õß DKA §◊Õ °“√∑’Ë√à“ß°“¬¢“¥Õ‘π ÿ≈‘π‚¥¬ ‘Èπ‡™‘ß ∑”„Àâ‡°‘¥¿“«–§’‚µÕ–´‘‚¥ ‘  ¥—ßπ—ÈπÀ—«„®
 ”§—≠¢Õß°“√√—°…“¿“«–π’È §◊Õ °“√„ÀâÕ‘π ÿ≈‘π „π¢≥–∑’Ë HHNS ®–¡’≈—°…≥–∑“ß§≈‘π‘°∑’Ë ”§—≠ §◊Õ ¿“«–πÈ”µ“≈
„π‡≈◊Õ¥∑’Ë Ÿß¡“° ∑”„ÀâºŸâªÉ«¬¡’Õ“°“√ªí  “«–∫àÕ¬‡ªìπº≈„ÀâºŸâªÉ«¬¡’Õ“°“√®“°°“√¢“¥πÈ” ¥—ßπ—ÈπÀ—«„® ”§—≠¢Õß
°“√√—°…“¿“«–π’È §◊Õ °“√„Àâ “√πÈ”∑¥·∑π
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‚¥¬∑—Ë«‰ª°“√√—°…“¿“«–·∑√° ấÕπ‡©’¬∫æ≈—π∑—Èß DKA ·≈– HHNS ®–ª√–°Õ∫¥â«¬°“√√—°…“∑’Ë ”§—≠
3 ¥â“π §◊Õ °“√„Àâ “√πÈ”∑¥·∑π„Àâ‡æ’¬ßæÕ °“√„Àâ°“√√—°…“¥â«¬Õ‘π ÿ≈‘π √«¡∑—Èß°“√·°â ‰¢§«“¡º‘¥ª°µ‘¢Õß
Õ‘‡≈§‚µ√≈—¬µå‚¥¬‡©æ“– “√‚ª·µ ‡´’¬¡ ¥—ß¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

°“√„Àâ “√πÈ”∑¥·∑π

„π¿“«– DKA √à“ß°“¬®–¡’°“√¢“¥ “√πÈ”ª√–¡“≥ 5-8 ≈‘µ√ „π¢≥–∑’Ë¿“«– HHNS ®–¡’°“√
¢“¥ “√πÈ”¡“°°«à“ §◊Õ ª√–¡“≥ 8-10 ≈‘µ√20-21 ®–‡ÀÁπ‰¥â«à“ºŸâªÉ«¬®–¡’°“√¢“¥ “√πÈ”Õ¬à“ß¡“°¥—ßπ—Èπ„π™—Ë«‚¡ß
·√°¢Õß°“√√—°…“§«√„Àâ “√πÈ”„π√Ÿª NSS ª√–¡“≥ 1-2 ≈‘µ√ À≈—ß®“°π—Èπ§«√„Àâ “√πÈ”µàÕ¥â«¬ª√‘¡“≥·≈–
§«“¡‡√Á«µ“¡ª√‘¡“≥ “√πÈ”∑’Ë√à“ß°“¬¢“¥‚¥¬„Àâ„π√Ÿª NSS À√◊Õ NSS/2 π—Èπ®–æ‘®“√≥“®“°√–¥—∫´’√—¡‚´‡¥’¬¡
¢≥–π—Èπ °“√„Àâ “√πÈ”∑¥·∑π„Àâ‡æ’¬ßæÕπ—Èπ®–™à«¬„Àâ√–∫∫°“√∑”ß“π‰À≈‡«’¬π§ß∑’Ë, ™à«¬„Àâ√–¥—∫πÈ”µ“≈„π
‡≈◊Õ¥≈¥≈ß‚¥¬°“√„Àâ “√πÈ”Õ¬à“ß‡æ’¬ßæÕ‡æ’¬ßÕ¬à“ß‡¥’¬«®–™à«¬„Àâ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥≈¥≈ß‰¥âª√–¡“≥ 15-19
¡°./¥≈.21, ·≈–∑”„Àâ¿“«–‡ªìπ°√¥„π√à“ß°“¬≈¥≈ß

‡¡◊ËÕ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥≈¥≈ß®π∂÷ßª√–¡“≥ 250 ¡°./¥≈.®÷ß„Àâ “√≈–≈“¬∑’Ë¡’°≈Ÿ‚§ ª√–¡“≥
80-100 ́ ’́ ’µàÕ™—Ë«‚¡ß ‚¥¬ª√—∫§«“¡‡√Á«¢Õß “√≈–≈“¬∑’Ë¡’°≈Ÿ‚§ ‡æ‘Ë¡¢÷Èπª√–¡“≥√âÕ¬≈– 10-2021 ∂â“√–¥—∫πÈ”µ“≈
„π‡≈◊Õ¥πâÕ¬°«à“ 100 ¡°./¥≈. °“√„Àâ “√≈–≈“¬∑’Ë¡’°≈Ÿ‚§ „πºŸâªÉ«¬π—Èπ¡’§«“¡ ”§—≠‡π◊ËÕß®“°®– “¡“√∂∑”„Àâ
·æ∑¬åºŸâ¥Ÿ·≈„ÀâÕ‘π ÿ≈‘πµàÕ‰ª‰¥â·¡â√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥®–≈¥≈ß·≈â« ‡æ◊ËÕ·°â ‰¢¿“«–‡ªìπ°√¥„π√à“ß°“¬·≈–
¿“«–§’‚µπ Ÿß„π‡≈◊Õ¥„Àâ°≈—∫¡“ª°µ‘

°“√„ÀâÕ‘π ÿ≈‘π

„πºŸâªÉ«¬∑’Ë¡’¿“«– DKA ·≈– HHNS π—Èπ¡—°®–¡’ª√‘¡“≥Õ‘π ÿ≈‘π‰¡à‡æ’¬ßæÕ∑”„Àâ¡’§«“¡º‘¥ª°µ‘
„π‡¡µ–∫Õ≈‘́ ÷¡¢Õß§“√å‚∫‰Œ‡¥√µ·≈–‰¢¡—π ¥—ßπ—Èπ°“√„ÀâÕ‘π ÿ≈‘π„πºŸâªÉ«¬®÷ß¡’§«“¡ ”§—≠„π°“√∑”„Àâ√–¥—∫°≈Ÿ‚§ 
·≈–§’‚µπ„π‡≈◊Õ¥°≈—∫¡“Õ¬Ÿà„π√–¥—∫ª°µ‘ √Ÿª·∫∫°“√∫√‘À“√Õ‘π ÿ≈‘π∑’Ë‡À¡“– ¡„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘π—Èπ§◊Õ
°“√∫√‘À“√‚¥¬À¬¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”Õ¬à“ßµàÕ‡π◊ËÕß (intravenous insulin infusion) ‡π◊ËÕß®“°°“√∫√‘À“√‚¥¬°“√©’¥
‡¢â“°≈â“¡„πºŸâªÉ«¬∑’Ë¡’√–∫∫°“√‰À≈‡«’¬π‡≈◊Õ¥º‘¥ª°µ‘®–∑”„Àâ°“√¥Ÿ¥´÷¡Õ‘π ÿ≈‘π≈¥≈ß ∑”„Àâ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥
‰¡à≈¥≈ßµ“¡∑’ËµâÕß°“√ ‚¥¬„ÀâÕ‘π ÿ≈‘π™π‘¥ÕÕ°ƒ∑∏‘Ï —Èπ 0.1 ¬Ÿπ‘µ/°°. ‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥”∑—π∑’ ·≈–„ÀâÕ‘π ÿ≈‘π
™π‘¥ÕÕ°ƒ∑∏‘Ï —ÈπÀ¬¥∑“ßÀ≈Õ¥‡≈◊Õ¥¥”Õ¬à“ßµàÕ‡π◊ËÕß¥â«¬§«“¡‡√Á«ª√–¡“≥ 0.1 ¬Ÿπ‘µ/°°./™—Ë«‚¡ß21 °“√∫√‘À“√
¥â«¬Õ‘π ÿ≈‘π¥â«¬§«“¡‡√Á«¥—ß°≈à“«§«√∑”„Àâ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥≈¥≈ßª√–¡“≥ 50-70 ¡°./¥≈./™—Ë«‚¡ß20,21 „π°√≥’
∑’Ë√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥≈¥≈ßπâÕ¬°«à“ª√‘¡“≥¥—ß°≈à“« “¡“√∂‡æ‘Ë¡§«“¡‡√Á«¢Õß°“√∫√‘À“√Õ‘π ÿ≈‘π¢÷Èπ 2 ‡∑à“ ‡æ◊ËÕ„Àâ
√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥≈¥≈ß¥â«¬§«“¡‡√Á«¥—ß°≈à“«

‡¡◊ËÕ√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥≈¥≈ß∂÷ßª√–¡“≥ 250 ¡°./¥≈.®÷ß≈¥§«“¡‡√Á«¢Õß°“√∫√‘À“√Õ‘π ÿ≈‘π≈ß
√âÕ¬≈– 50 ·≈–§«√∫√‘À“√Õ‘π ÿ≈‘π∑“ßÀ≈Õ¥‡≈◊Õ¥¥”Õ¬à“ßµàÕ‡π◊ËÕß®π°√–∑—ËßºŸâªÉ«¬æâπ¿“«–§’‚µÕ–´‘‚¥ ‘  °≈à“«§◊Õ
√–¥—∫‰∫§“√å‚∫‡πµ„π‡≈◊Õ¥¡“°°«à“ 18 ¡‘≈≈‘‚¡≈/≈‘µ√ ·≈–¿“«–§’ ‚µ ‘ °≈—∫¡“ª°µ‘ ‡¡◊ËÕºŸâªÉ«¬æâπ¿“«–
§’‚µÕ– ‘́‚¥ ‘ ·≈â«®÷ß‡ª≈’Ë¬π«‘∏’°“√∫√‘À“√Õ‘π ÿ≈‘π‡ªìπ©’¥‡¢â“„µâº‘«Àπ—ß‚¥¬∫√‘À“√Õ‘π ÿ≈‘π∑“ßÀ≈Õ¥‡≈◊Õ¥¥”µàÕ
Õ’°ª√–¡“≥ 30 π“∑’‡æ◊ËÕ„ÀâÕ‘π ÿ≈‘π∑’Ë©’¥‡¢â“„µâº‘«Àπ—ßÕÕ°ƒ∑∏‘Ï°àÕπ∑’Ë®–À¬ÿ¥°“√∫√‘À“√Õ‘π ÿ≈‘π∑“ßÀ≈Õ¥‡≈◊Õ¥¥”
‡æ◊ËÕªÑÕß°—π¿“«–πÈ”µ“≈„π‡≈◊Õ¥ Ÿß°≈—∫‡ªìπ´È”

°“√·°â‰¢¿“«–º‘¥ª°µ‘¢ÕßÕ‘‡≈§‚µ√≈—¬µå

¿“«–º‘¥ª°µ‘¢ÕßÕ‘‡≈§‚µ√≈—¬µå∑’Ëæ∫∫àÕ¬„π¿“«– DKA ·≈– HHNS §◊Õ¿“«–‚ª·µ ‡´’¬¡µË”„π
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‡≈◊Õ¥ ·≈–¿“«–‡ªìπ°√¥„π‡≈◊Õ¥∑’Ëæ∫„πºŸâªÉ«¬ DKA πÕ°®“°π’È “¡“√∂æ∫√–¥—∫·§≈‡´’¬¡, ·¡°π’‡´’¬¡ ·≈–
øÕ ‡øµ„π‡≈◊Õ¥µË”≈ß‰¥â °“√·°â ‰¢§«“¡º‘¥ª°µ‘µà“ßÊ ®–°≈à“«µàÕ‰ª

°“√„Àâ “√‚ª·µ ‡ ’́¬¡∑¥·∑π ‡π◊ËÕß®“°¿“«– DKA ·≈– HHNS √à“ß°“¬®– Ÿ≠‡ ’¬‚ª·µ ‡ ’́¬¡
∑“ßªí  “«–‡ªìπª√‘¡“≥¡“° ·≈–‡¡◊ËÕ‡√‘Ë¡∫√‘À“√Õ‘π ÿ≈‘π®–∑”„Àâ‚ª·µ ‡´’¬¡ºà“π‡¢â“ Ÿà‡´≈≈å¡“°¢÷Èπ∑”„Àâ√–¥—∫
‚ª·µ ‡´’¬¡„π‡≈◊Õ¥≈¥≈ß´÷ËßÕ“®®– àßº≈„Àâ‡°‘¥¿“«–À—«„®‡µâπº‘¥®—ßÀ«–‰¥â ‚¥¬∂â“√–¥—∫‚ª·µ ‡´’¬¡„π‡≈◊Õ¥
πâÕ¬°«à“ 3.3 ¡‘≈≈‘‚¡≈/≈‘µ√ §«√„Àâ‚ª·µ ‡´’¬¡∑¥·∑π®π°√–∑—Ëß√–¥—∫‚ª·µ ‡ ’́¬¡„π‡≈◊Õ¥¡“°°«à“ 3.3
¡‘≈≈‘‚¡≈/≈‘µ√ °àÕπ∑’Ë®–‡√‘Ë¡∫√‘À“√Õ‘π ÿ≈‘π ∂â“√–¥—∫‚ª·µ ‡´’¬¡„π‡≈◊Õ¥ª√–¡“≥ 3.3-5 ¡‘≈≈‘‚¡≈/≈‘µ√ §«√„Àâ
‚ª·µ ‡´’¬¡∑¥·∑πæ√âÕ¡°—∫°“√∫√‘À“√Õ‘π ÿ≈‘π„π°√≥’‰µ∑”ß“πª°µ‘·≈–ªí  “«–ÕÕ°ª°µ‘ ·µà∂â“√–¥—∫
‚ª·µ ‡´’¬¡„π‡≈◊Õ¥¡“°°«à“ 5 ¡‘≈≈‘‚¡≈/≈‘µ√ §«√«—¥√–¥—∫‚ª·µ ‡´’¬¡´È”À≈—ß®“°∫√‘À“√Õ‘π ÿ≈‘πª√–¡“≥ 2-4
™—Ë«‚¡ß°àÕπ∑’Ë®–„Àâ‚ª·µ ‡´’¬¡∑¥·∑π

¿“«–‡ªìπ°√¥„π‡≈◊Õ¥π—Èπ®–≈¥≈ß‡¡◊ËÕ‡√‘Ë¡∫√‘À“√Õ‘π ÿ≈‘π‡π◊ËÕß®“°√–¥—∫§’‚µπ„π‡≈◊Õ¥≈¥≈ß °“√
„Àâ “√≈–≈“¬‚´‡¥’¬¡‰∫§“√å‚∫‡πµ ‡æ◊ËÕ·°â ‰¢¿“«–‡ªìπ°√¥„π√à“ß°“¬®–„Àâ‡¡◊ËÕ√à“ß°“¬¡’√–¥—∫ pH „π‡≈◊Õ¥πâÕ¬°«à“
7.0 °“√„Àâ “√≈–≈“¬‚´‡¥’¬¡‰∫§“√å‚∫‡πµ‚¥¬‰¡à®”‡ªìπ®–°àÕ„Àâ‡°‘¥º≈‡ ’¬µàÕ√à“ß°“¬ §◊Õ ∑”„Àâ‡°‘¥¿“«– ¡Õß
∫«¡®“°°“√‡°‘¥¿“«–‡ªìπ°√¥„ππÈ”À≈àÕ‡≈’È¬ß ¡Õß (cerebrospinal fluid acidosis) ‡ªìπ¡“°¢÷Èπ

 à«π√–¥—∫·§≈‡´’¬¡, ·¡°π’‡´’¬¡ ·≈–øÕ ‡øµ„π‡≈◊Õ¥∑’ËµË”π—Èπ °“√„Àâ°“√·°â ‰¢‚¥¬°“√„Àâ “√
µà“ßÊ ¥—ß°≈à“«∑¥·∑π „π¢≥–π’È¬—ß‰¡à¡’ª√–‚¬™πå„Àâ‡ÀÁπ™—¥‡®π ®–µâÕß·°â ‰¢‡©æ“–„π°√≥’∑’Ë√–¥—∫ “√µà“ßÊ ¡’
√–¥—∫µË”¡“°‡∑à“π—Èπ

§«“¡º‘¥ª°µ‘¢Õß∏—¬√Õ¬¥åŒÕ√å‚¡π
°“√µ√«®Àπâ“∑’Ë°“√∑”ß“π¢ÕßµàÕ¡∏—¬√Õ¬¥å„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘π—Èπ §«√ àßµ√«®‡©æ“–„πºŸâªÉ«¬

∑’Ë¡’Õ“°“√·≈–Õ“°“√· ¥ß∑’Ë∫àß™’È‡∑à“π—Èπ ‡π◊ËÕß®“°„π¿“«–«‘°ƒµ‘®–¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫∏—¬√Õ¬¥åŒÕ√å‚¡π
®“°§«“¡º‘¥ª°µ‘„π‡¡µ–∫Õ≈‘´÷¡¢Õß∏—¬√Õ¬¥åŒÕ√å‚¡π‚¥¬∑’Ë°“√∑”ß“π¢ÕßµàÕ¡∏—¬√Õ¬¥åÕ¬Ÿà„π‡°≥±åª°µ‘ ∑”„Àâ
°“√·ª≈º≈°“√µ√«®¡’§«“¡¬ÿàß¬“°„π°“√·¬°√–À«à“ßºŸâªÉ«¬∑’Ë¡’§«“¡º‘¥ª°µ‘¢Õß°“√∑”ß“π¢ÕßµàÕ¡∏—¬√Õ¬¥å ‡™àπ
¿“«–∏—¬√Õ¬¥å‡ªìπæ‘… (thyrotoxicosis) À√◊Õ ¿“«–∏—¬√Õ¬¥å∑”ß“πµË”°«à“ª°µ‘ (hypothyroidism) ·≈–ºŸâªÉ«¬∑’Ë
¡’§«“¡º‘¥ª°µ‘¢Õß√–¥—∫∏—¬√Õ¬¥åŒÕ√å‚¡π®“°¿“«–«‘°ƒµ‘ (euthyroid sick syndrome) „π∑’Ëπ’È®–°≈à“«∂÷ß§«“¡
º‘¥ª°µ‘¢Õß°“√µ√«®√–¥—∫∏—¬√Õ¬¥åŒÕ√å‚¡π∑’Ëæ∫‰¥â∫àÕ¬„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘ √«¡∑—Èß«‘∏’°“√√—°…“

1. ¿“«– euthyroid sick syndrome

À¡“¬∂÷ß¿“«–∑’Ëµ√«®æ∫«à“¡’§«“¡º‘¥ª°µ‘¢Õß√–¥—∫∏—¬√Õ¬¥åŒÕ√å‚¡π‚¥¬‰¡à¡’§«“¡º‘¥ª°µ‘„π°“√∑”ß“π
¢ÕßµàÕ¡∏—¬√Õ¬¥å ‚¥¬ºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘®–¡’√–¥—∫ŒÕ√å‚¡π triiodothyroxine (total T3) ≈¥≈ßÕ¬à“ß√«¥‡√Á«
¿“¬„π‡«≈“‡ªìπ™—Ë«‚¡ß √–¥—∫ total T3 ∑’Ë≈¥≈ß„π 24 ™—Ë«‚¡ß·√°‡ªìπµ—«™’È∫àß§«“¡√ÿπ·√ß¢Õß°“√‡®Á∫ªÉ«¬22-24

‚¥¬„π¿“«–ª°µ‘π—ÈπµàÕ¡∏—¬√Õ¬¥å®–À≈—Ëß total T3 ‡æ’¬ß√âÕ¬≈– 10-20 ¢Õß√–¥—∫ total T3 ∑’ËÕ¬Ÿà„π‡≈◊Õ¥  à«π
∑’Ë‡À≈◊ÕÕ’°√âÕ¬≈– 80-90 ¢Õß√–¥—∫ total T3 ®–‡ª≈’Ë¬π·ª≈ß¡“®“° thyroxine (total T4) ∑’Ë‡√’¬°«à“ peripheral
conversion23,25 „π¿“«–«‘°ƒµ‘π—Èπ®–∑”„Àâ°“√‡ª≈’Ë¬π·ª≈ß®“° T4 ‡ªìπ T3 ≈¥≈ß∑”„Àâ√–¥—∫ total T3 „π‡≈◊Õ¥
≈¥µË”≈ß πÕ°®“°π’È°“√≈¥≈ß¢Õß thyroid binding protein ‡ªìπº≈„Àâ√–¥—∫ total T3 ≈¥≈ß√à«¡¥â«¬  à«π√–¥—∫
total T4 π—Èπ à«π„À≠à®–Õ¬Ÿà„π√–¥—∫ª°µ‘ ¬°‡«âπ„π¿“«–«‘°ƒµ‘∑’Ë‡ªìπ√ÿπ·√ß·≈–‡ªìπ√–¬–‡«≈“π“πÕ“®∑”„Àâ√–¥—∫
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total T4 ≈¥≈ß‰¥â ‚¥¬‡°‘¥®“°°“√À≈—Ëß∏—¬√Õ¬¥åŒÕ√å‚¡π®“°µàÕ¡∏—¬√Õ¬¥å≈¥≈ß ·≈–°“√≈¥≈ß¢Õß thyroid binding
protein ‡π◊ËÕß®“°„πºŸâªÉ«¬∑’Ë¡’¿“«– euthyroid sick syndrome ¡’°“√≈¥≈ß¢Õß thyroid binding protein
¥—ßπ—Èπ°“√µ√«®«—¥√–¥—∫ free hormone ∑—Èß free T4 ·≈– free T3 ®–ª√–‡¡‘π√–¥—∫ŒÕ√å‚¡π„π‡≈◊Õ¥‰¥â¥’°«à“24,25

·µà°“√µ√«®√–¥—∫ free T3 ¬—ß‰¡à¡’°“√µ√«®Õ¬à“ß·æ√àÀ≈“¬  à«π√–¥—∫ thyroid stimulating hormone (TSH)
π—Èπ¡—°®–Õ¬Ÿà„π‡°≥±åª°µ‘ ·µà„πºŸâªÉ«¬∫“ß√“¬Õ“®µ√«®æ∫√–¥—∫ TSH ≈¥≈ß À√◊Õ‡æ‘Ë¡¢÷Èπ‰¥â22-25 ‚¥¬°“√∑’Ë√–¥—∫
TSH ≈¥≈ßÕ“®‡π◊ËÕß®“°°“√‰¥â√—∫¬“„π°≈ÿà¡ corticosteroid À√◊Õ dopamine ´÷Ëß¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√À≈—Ëß TSH ®“°
µàÕ¡æ‘µŸÕ‘µ“√’¬å‰¥â ‚¥¬∑’Ë√–¥—∫ TSH ∑’Ë≈¥µË”≈ß¬—ßÕ¬Ÿà„π√–¥—∫∑’Ë “¡“√∂µ√«®«—¥‰¥â ‰¡à≈¥≈ß®π∂÷ß√–¥—∫ undetectable
TSH ¥—ß‡™àπ∑’Ëµ√«®æ∫„π¿“«–∏—¬√Õ¬¥å‡ªìπæ‘…25  à«π°“√∑’Ë√–¥—∫ TSH ‡æ‘Ë¡¢÷Èππ—ÈπÕ“®æ∫‰¥â„πºŸâªÉ«¬∑’Ëæâπ®“°
¿“«–«‘°ƒµ‘ ´÷Ëß√à“ß°“¬®– “¡“√∂µÕ∫ πÕßµàÕ√–¥—∫ T3 ∑’Ë≈¥≈ß∑”„Àâ¡’°“√À≈—Ëß TSH ‡æ‘Ë¡¢÷Èπ ·µàÕ¬à“ß‰√°Á¥’
°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ TSH π—Èπ¡—°®–‰¡à‡°‘π 20 ‰¡‚§√¬Ÿπ‘µ/≈‘µ√25 ‚¥¬ √ÿª°≈‰°„π°“√‡°‘¥§«“¡º‘¥ª°µ‘¢Õß¿“«–
euthyroid sick syndrome ¥—ß· ¥ß„πµ“√“ß∑’Ë 2

°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√ „πºŸâªÉ«¬∑’Ë¡’¿“«– euthyroid sick syndrome  “¡“√µ√«®æ∫§«“¡
º‘¥ª°µ‘¢Õß√–¥—∫∏—¬√Õ¬¥åŒÕ√å‚¡π‰¥â¥—ß„π¿“æ∑’Ë 127

¿“æ∑’Ë 1  · ¥ß√–¥—∫∏—¬√Õ¬¥åŒÕ√å‚¡π∑’Ëæ∫„π¿“«– euthyroid sick syndrome

µ“√“ß∑’Ë 2  · ¥ß°≈‰°°“√‡°‘¥¿“«– euthyroid sick syndrome 22-26

Inhibition of T4 conversion to T3 by reduced hepatic deiodinase activity

Reduced hormone production

Reduced thyroid response to exogenous TSH

Hypothalamic-pituitary inhibition of TSH, TRH secretion and production

Iatrogenic inhibition of thyroid function in the critically ill (as can be seen with the application
if dopamine)
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‚¥¬¿“«–«‘°ƒµ‘∑’Ë¡’§«“¡√ÿπ·√ß·≈–√–¬–‡«≈“π“πµà“ßÊ °—π ®–∑”„Àâ°“√µ√«®√–¥—∫∏—¬√Õ¬¥åŒÕ√å‚¡π
¡’§«“¡º‘¥ª°µ‘‰¥âµà“ßÊ °—π ∑’Ëæ∫∫àÕ¬‰¥â·°à

ë √–¥—∫ total T3 ≈¥≈ß ‚¥¬∑’Ë√–¥—∫ total T4 ·≈– TSH Õ¬Ÿà„π‡°≥±åª°µ‘ ´÷Ëß‡ªìπ≈—°…≥–∑’Ëæ∫
‰¥â∫àÕ¬„π¿“«– euthyroid sick syndrome ́ ÷Ëß·µ°µà“ß®“°¿“«–∏—¬√Õ¬¥å∑”ß“πµË”∑—Ë«‰ª ÷́Ëß¡—°®–æ∫√–¥—∫ TSH
 Ÿß¢÷Èπ ·≈–√–¥—∫ total T4 ≈¥≈ß°àÕπ„π¢≥–∑’Ë√–¥—∫ total T3 ¬—ßÕ¬Ÿà„π‡°≥±åª°µ‘

ë √–¥—∫ total T3 ·≈– total T4 ≈¥≈ß ‚¥¬∑’Ë√–¥—∫ TSH Õ¬Ÿà„π‡°≥±åª°µ‘ ¡—°æ∫„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π
¿“«–«‘°ƒµ‘√ÿπ·√ß ´÷Ëß°“√µ√«®æ∫√–¥—∫∏—¬√Õ¬¥åŒÕ√å‚¡π„π≈—°…≥–π’È®–µâÕß«‘π‘®©—¬·¬°‚√§®“°¿“«–∏—¬√Õ¬¥å
∑”ß“πµË”®“°§«“¡º‘¥ª°µ‘¢ÕßµàÕ¡„µâ ¡Õß (central hypothyroidism) ‚¥¬„πºŸâªÉ«¬∑’Ë¡’¿“«– central hypo-
thyroidism ¡—°®–µ√«®æ∫„πºŸâªÉ«¬∑’Ë¡’æ¬“∏‘ ¿“æ∑’ËµàÕ¡æ‘µŸÕ‘µ“√’¬å ·≈–¡—°®–µ√«®æ∫¿“«–¢“¥ŒÕ√å‚¡π®“°
µàÕ¡æ‘µŸÕ‘µ“√’¬åÕ◊ËπÊ √à«¡¥â«¬

ë √–¥—∫ total T3 ·≈– total T4 ≈¥≈ß ·≈–√–¥—∫ TSH  Ÿß¢÷Èπ æ∫≈—°…≥–‡™àππ’È ‰¥â„πºŸâªÉ«¬∑’Ëæâπ
®“°¿“«–«‘°ƒµ‘ ÷́Ëß≈—°…≥–§«“¡º‘¥ª°µ‘‡™àππ’ÈµâÕß«‘π‘®©—¬·¬°‚√§®“° primary hypothyroidism ‚¥¬∂â“µ√«®
æ∫√–¥—∫ TSH  Ÿß¡“°°«à“ 20 ‰¡‚§√¬Ÿπ‘µ/≈‘µ√  à«π„À≠à®–æ∫„πºŸâªÉ«¬ primary hypothyroidism ·µà∂â“√–¥—∫
TSH πâÕ¬°«à“√–¥—∫π’È®–∑”„Àâ·¬°∑—Èß Õß¿“«–®“°°—π‰¥â¬“° §ßµâÕßÕ“»—¬°“√µ‘¥µ“¡µ√«®√–¥—∫∏—¬√Õ¬åŒÕ√å‚¡π
À≈—ß®“°∑’ËºŸâªÉ«¬æâπ®“°¿“«–«‘°ƒµ‘

°“√√—°…“

®“°°“√»÷°…“„πºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“µ—¥‡ª≈’Ë¬π‡ âπ‡≈◊Õ¥À—«„®28 æ∫«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬
triiodothyroxin (T3) ‡æ◊ËÕ„Àâ√–¥—∫ŒÕ√å‚¡π T3 Õ¬Ÿà„π‡°≥±åª°µ‘ æ∫«à“‰¡à∑”„Àâº≈°“√ºà“µ—¥¥’¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫
ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“À≈Õ° ∑—Èß„π‡√◊ËÕß™à«ß√–¬–‡«≈“∑’ËºŸâªÉ«¬Õ¬Ÿà„πÀÕºŸâªÉ«¬‰Õ ´’ ¬Ÿ, Õ—µ√“°“√‡ ’¬™’«‘µ, √«¡∑—Èß¿“«–
·∑√°´âÕπ®“°°“√ºà“µ—¥ ·≈–®“°°“√»÷°…“Õ◊Ëπ29 „π°“√„Àâ°“√√—°…“¥â«¬ thyroxin (T4) æ∫«à“º≈°“√√—°…“‰¡à¥’
°«à“„π°≈ÿà¡∑’Ë‰¥â√—∫¬“À≈Õ° ¥—ßπ—Èπ„πªí®®ÿ∫—π¬—ß‰¡à¡’°“√„Àâ°“√√—°…“¥â«¬∏—¬√Õ¬¥åŒÕ√å‚¡π∑¥·∑π‡æ◊ËÕ√—°…“¿“«–
euthyroid sick syndrome „πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘ Õ“®‡π◊ËÕß®“°¿“«– euthyroid sick syndrome π—Èπ‡ªìπ
°≈‰°¢Õß√à“ß°“¬„π°“√ª√—∫µ—«‡æ◊ËÕ∑’Ë®–æ¬“¬“¡≈¥°“√„™âæ≈—ßß“π„π™à«ß«‘°ƒµ‘ ·≈–‡¡◊ËÕæâπ¿“«–«‘°ƒµ‘√à“ß°“¬
®–ª√—∫µ—«∑”„Àâ√–¥—∫∏—¬√Õ¬¥åŒÕ√å‚¡π°≈—∫¡“Õ¬Ÿà„π‡°≥±åª°µ‘¥—ß¿“æ∑’Ë 1

2. ¿“«–∏—¬√Õ¬¥å‡ªìπæ‘…«‘°ƒµ‘ (Thyroid crisis)

§◊Õ ¿“«–∏—¬√Õ¬¥å‡ªìπæ‘…∑’Ë¡’Õ“°“√√ÿπ·√ß¡“°¢÷Èπ ¡’Õ—µ√“°“√‡ ’¬™’«‘µ Ÿß ∂â“‰¡à‰¥â√—∫°“√√—°…“30,31 ‚¥¬
ºŸâªÉ«¬¡—°®–¡’Õ“°“√‰¢â Ÿß (T > 38.5 oc), ™’æ®√‡µâπ‡√Á« ‚¥¬Õ“®¡’¿“«–À—«„®«“¬√à«¡¥â«¬, ¡’Õ“°“√∑“ß√–∫∫∑“ß
‡¥‘πÕ“À“√ ‰¥â·°à §≈◊Ëπ‰ â Õ“‡®’¬π ∑âÕß‡ ’¬ À√◊Õµ“‡À≈◊Õß √«¡∑—Èß¡’Õ“°“√∑“ß√–∫∫ª√– “∑ ‰¥â·°à ´÷¡  —∫ π
À√◊Õ coma ‰¥â °“√µ√«®«—¥√–¥—∫∏—¬√Õ¬¥åŒÕ√å‚¡π‰¡à “¡“√∂·¬°¿“«– thyroid crisis °—∫ºŸâªÉ«¬∑’Ë¡’∏—¬√Õ¬¥å
‡ªìπæ‘…∑—Ë«‰ª‰¥â °“√‡°‘¥¿“«– thyroid crisis π—Èπ¡—°¡’ªí®®—¬ àß‡ √‘¡ (precipitating factor) ‰¥â·°à °“√ºà“µ—¥,
°“√§≈Õ¥, °“√‰¥â√—∫√—ß ’√—°…“, °“√µ‘¥‡™◊ÈÕ À√◊Õ¿“«– stress Õ◊ËπÊ ¡’∫“ß°“√»÷°…“„™âÕ“°“√·≈–Õ“°“√· ¥ß
ª√–°Õ∫‡ªìπ score ‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬¿“«– thyroid crisis ¥—ßµ“√“ß∑’Ë 332 ·µà°“√„™â score ¥—ß°≈à“«„π
ªí®®ÿ∫—π§«√„™â‡æ◊ËÕµ‘¥µ“¡º≈°“√√—°…“À≈—ß„Àâ°“√√—°…“ºŸâªÉ«¬∑’Ë ß —¬«à“¡’¿“«– thyroid crisis  à«π°“√«‘π‘®©—¬
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‚√§µâÕßÕ“»—¬Õ“°“√·≈–Õ“°“√· ¥ß‚¥¬‡©æ“–°“√∑’Ë¡’‰¢â Ÿß ·≈–Õ“°“√∑“ß√–∫∫ª√– “∑ ∑’Ë‡°‘¥¢÷Èπ„πºŸâªÉ«¬∑’Ë
¡’¿“«–∏—¬√Õ¬¥å‡ªìπæ‘…∑’Ë‰¡à‡§¬‰¥â√—∫°“√√—°…“À√◊Õ√—∫°“√√—°…“‰¡àµàÕ‡π◊ËÕß ‡ªìπµ—«™à«¬„π°“√„Àâ°“√«‘π‘®©—¬¿“«–π’È

µ“√“ß∑’Ë 3  ‡°≥±å°“√«‘π‘®©—¬¿“«– thyroid crisis

  Thermoregurator dysfunction

  Temparature ( ÌF)

99-99.9

100-100.9

101-101.9

102-102.9

103-103.9

> 104

  Central Nervous System Effects

Absent

Mild

Agitation

Moderate

Delirium

Psychosis

Extreme lethargy

Severe

Seizure

Coma

  Gastrointestinal-Hepatic Dysfunction

Absent

Moderate

Diarrhea

Nausea/vomiting

Abdominal pain

Severe

Unexplained jaundice

5

10

15

20

25

30

0

10

20

30

0

10

20

Cardiovascular Dysfunction

Tachycardia (/min)

99-109

110-119

120-129

130-139

 >140

Congestive Heart Failure

Absent

Mild

Pedal edema

Moderate

Bibasilar rales

Severe

Pulmonary edema

Atrial fibrillation

Absent

Present

Precipitating History

Negative

Positive

5

10

15

20

25

0

5

10

15

0

10

0

10
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°“√√—°…“

‡π◊ËÕß®“°Õ—µ√“°“√‡ ’¬™’«‘µ„πºŸâªÉ«¬∑’Ë¡’¿“«– thyroid crisis π—Èπ Ÿß¡“° ¥—ßπ—Èπ„πºŸâªÉ«¬∑’Ë ß —¬
¿“«–π’È§«√‰¥â√—∫°“√√—°…“·∫∫¿“«– thyroid crisis ‡≈¬ ‚¥¬®ÿ¥ª√– ß§å¢Õß°“√√—°…“30,31 §◊Õ ‡æ◊ËÕ≈¥°“√À≈—Ëß
∏—¬√Õ¬¥åŒÕ√å‚¡π®“°µàÕ¡∏—¬√Õ¬¥å, ≈¥°“√‡ª≈’Ë¬π·ª≈ß∏—¬√Õ¬¥åŒÕ√å‚¡π®“° T4 ‡ªìπ T3, °“√√—°…“·∫∫
ª√–§—∫ª√–§Õß √«¡∑—Èß°“√√—°…“ªí®®—¬∑’Ë‡ªìπ‡Àµÿ àß‡ √‘¡°“√‡°‘¥¿“«– thyroid crisis

°“√√—°…“‡æ◊ËÕ≈¥°“√À≈—Ëß∏—¬√Õ¬¥åŒÕ√å‚¡π®“°µàÕ¡∏—¬√Õ¬¥å

¬“∑’ËÕÕ°ƒ∑∏‘Ï‡æ◊ËÕ≈¥°“√À≈—Ëß∏—¬√Õ¬¥åŒÕ√å‚¡π‰¥â·°à

1. ¬“µâ“π∏—¬√Õ¬¥å §◊Õ¬“„π°≈ÿà¡ thionamides ‰¥â·°à propylthiouracil (PTU) ·≈– methi-
mazole (MMI) ‚¥¬¬“∑—Èß 2 ™π‘¥π’È “¡“√∂ÕÕ°ƒ∑∏‘Ï≈¥°“√ √â“ß∏—¬√Õ¬¥åŒÕ√å‚¡π®“°µàÕ¡∏—¬√Õ¬¥å‰¥âÕ¬à“ß√«¥‡√Á«
∂â“„Àâ„π¢π“¥ Ÿß ·µà°“√„™â PTU ®–¡’¢âÕ¥’°«à“°“√„™â MMI §◊Õ  “¡“√∂≈¥°“√‡ª≈’Ë¬π·ª≈ß®“° T4 ‡ªìπ T3 ‰¥â
¥â«¬ ‚¥¬‡√‘Ë¡∫√‘À“√¥â«¬ PTU ¢π“¥ 200-250 ¡‘≈≈‘°√—¡ ∑ÿ° 4 ™—Ë«‚¡ß À√◊Õ MMI ¢π“¥ 20 ¡‘≈≈‘°√—¡ ∑ÿ° 4
™—Ë«‚¡ß ¬“∑—Èß Õß™π‘¥π’È ‰¡à¡’„π√Ÿª parenteral µâÕß„Àâ‚¥¬°“√°‘π À√◊Õ∑“ß “¬¬“ß„ÀâÕ“À“√ À√◊Õ‚¥¬«‘∏’ «π‡°Á∫
„π°√≥’∑’ËºŸâªÉ«¬‰¡à “¡“√∂°‘π¬“‰¥â

2.  “√ª√–°Õ∫‰Õ‚Õ¥’π ‚¥¬‰Õ‚Õ¥’π®–ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√À≈—Ëß∏—¬√Õ¬¥å∑’Ë √â“ß‰«â·≈â«®“°µàÕ¡
∏—¬√Õ¬¥å πÕ°®“°π’È¬—ß¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡ª≈’Ë¬π·ª≈ß®“° T4 ‡ªìπ T3 ‰¥â¥â«¬  “√ª√–°Õ∫‰Õ‚Õ¥’π∑’Ëπ‘¬¡„™â„π
ª√–‡∑»‰∑¬‰¥â·°à  “√≈–≈“¬ Lugolûs ·≈– saturated solution of potassium iodide (SSKI) ‚¥¬∫√‘À“√
∑“ßª“°¥â«¬¢π“¥ 4-8 À¬¥ ∑ÿ° 6-8 ™—Ë«‚¡ß ‡π◊ËÕß®“°√à“ß°“¬ “¡“√∂„™â ‰Õ‚Õ¥’π‰ª √â“ß‡ªìπ∏—¬√Õ¬¥åŒÕ√å‚¡π
ÕÕ°¡“‰¥â ¥—ßπ—ÈπµâÕß∫√‘À“√¬“„π°≈ÿà¡ thionamides ª√–¡“≥ 2-3 ™—Ë«‚¡ß°àÕπ∑’Ë®–∫√‘À“√‰Õ‚Õ¥’π

3. ≈‘‡∏’¬¡ (lithium) ¡’ƒ∑∏‘Ï≈¥°“√À≈—Ëß∏—¬√Õ¬¥åŒÕ√å‚¡π®“°µàÕ¡∏—¬√Õ¬¥å‰¥â‡™àπ°—π  à«π„À≠à
®–„™â„π°√≥’∑’ËºŸâªÉ«¬¡’¢âÕÀâ“¡„π°“√„™â¬“„π°≈ÿà¡ thionamides ·≈– “√ª√–°Õ∫‰Õ‚Õ¥’π ‚¥¬∫√‘À“√„π¢π“¥ 300
¡‘≈≈‘°√—¡ ∑ÿ° 6 ™—Ë«‚¡ß ª√—∫¢π“¥„Àâ√–¥—∫≈‘‡∏’¬¡„π‡≈◊Õ¥ª√–¡“≥ 1 ¡‘≈≈‘‚¡≈µàÕ≈‘µ√

°“√√—°…“‡æ◊ËÕ≈¥°“√‡ª≈’Ë¬π·ª≈ß∏—¬√Õ¬¥åŒÕ√å‚¡π®“° T4 ‡ªìπ T3

‡π◊ËÕß®“° T3 ‡ªìπŒÕ√å‚¡π∑’ËÕÕ°ƒ∑∏‘Ï∑’Ë‡π◊ÈÕ‡¬◊ËÕµà“ßÊ ¥—ßπ—Èπ°“√¬—∫¬—Èß°“√‡ª≈’Ë¬π®“° T4 ‡ªìπ
T3 ®–∑”„Àâ√–¥—∫ŒÕ√å‚¡π T3 ≈¥≈ß ∑”„ÀâºŸâªÉ«¬¡’Õ“°“√¥’¢÷Èπ‰¥â ¬“∑’Ë¡’ƒ∑∏‘Ï¥—ß°≈à“«πÕ°®“° PTU ·≈– “√ª√–°Õ∫
‰Õ‚Õ¥’π¥—ß°≈à“«·≈â« ¬“∑’Ë¡’ƒ∑∏‘Ïπ’ÈÕ’°‰¥â·°à

1. ¬“„π°≈ÿà¡ beta-blocker πÕ°®“°®–¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√‡ª≈’Ë¬π®“° T4 ‡ªìπ T3 ·≈â« ¬“„π
°≈ÿà¡π’È¬—ß™à«¬≈¥Õ“°“√¢Õß¿“«–∏—¬√Õ¬¥å‡ªìπæ‘… ‚¥¬‡©æ“– Õ“°“√„® —Ëπ·≈–¡◊Õ —Ëπ ¬“∑’Ë„™â ‰¥â·°à propanolol
60-120 ¡‘≈≈‘°√—¡ √—∫ª√–∑“π∑ÿ° 6 ™—Ë«‚¡ß À√◊Õ propanolol 0.5-1 ¡‘≈≈‘°√—¡ ©’¥‡¢â“À≈Õ¥‡≈◊Õ¥¥”™â“Ê
 “¡“√∂©’¥ È́”‰¥â∑ÿ° 10-15 π“∑’  „πºŸâªÉ«¬∑’Ë¡’¿“«–À—«„®«“¬§«√√–«—ß°“√„™â¬“„π°≈ÿà¡π’È

2. ¬“ ‡µ√’¬√Õ¬¥å °“√„™â„π¢π“¥ Ÿß “¡“√∂¬—∫¬—Èß°“√‡ª≈’Ë¬π®“° T4 ‡ªìπ T3 ‰¥â ‚¥¬„Àâ¬“
hydrocortisone 100 ¡‘≈≈‘°√—¡ ©’¥‡¢â“∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ∑ÿ° 8 ™—Ë«‚¡ß À√◊Õ¬“µ—«Õ◊Ëπ„π¢π“¥∑’Ë‡∑à“°—π
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°“√√—°…“ª√–§—∫ª√–§Õß ·≈–°“√√—°…“ªí®®—¬ àß‡ √‘¡°“√‡°‘¥¿“«– thyroid crisis

„πºŸâªÉ«¬∑’Ë¡’¿“«– thyroid crisis §«√µâÕßµ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ‘Ë¡‡µ‘¡ ‡æ◊ËÕÀ“ªí®®—¬∑’Ë àß
‡ √‘¡ °“√‡°‘¥¿“«–π’È„π°√≥’∑’Ë‰¡àæ∫ªí®®—¬ àß‡ √‘¡∑’Ë™—¥‡®π ‚¥¬ àßµ√«®‡æ“–‡™◊ÈÕ®“°‡≈◊Õ¥, ªí  “«– À√◊Õ°“√
µ√«®¿“æ∂à“¬∑√«ßÕ° ‡æ◊ËÕ¥Ÿ«à“¡’°“√µ‘¥‡™◊ÈÕÀ√◊Õ‰¡à ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√æ‘®“√≥“°“√„Àâ¬“µâ“π®ÿ≈™’æ∑’Ë‡À¡“– ¡
 à«π°“√√—°…“ª√–§—∫ª√–§ÕßÕ◊ËπÊ ‡™àπ °“√„Àâ¬“≈¥‰¢â °“√„Àâ “√πÈ”∑’Ë‡æ’¬ßæÕ À√◊Õ°“√√—°…“¿“«–À—«„®«“¬ ‡ªìπµâπ
 à«π„À≠àºŸâªÉ«¬®–¡’Õ“°“√¥’¢÷Èπ¿“¬„π 12-24 ™—Ë«‚¡ß ÷́Ëß “¡“√∂„™â score „π°“√µ‘¥µ“¡°“√√—°…“ ‡æ◊ËÕª√–‡¡‘π
«à“ºŸâªÉ«¬¡’Õ“°“√¥’¢÷ÈπÀ√◊Õ‰¡à „π°√≥’∑’Ë„Àâ°“√√—°…“¥—ß°≈à“«·≈â«ºŸâªÉ«¬Õ“°“√¬—ß‰¡à¥’¢÷Èπ §«√µâÕßæ‘®“√≥“«‘∏’°“√
√—°…“«‘∏’Õ◊Ëπ ‰¥â·°à hemodialysis, plasmapheresis À√◊Õ hemoperfusion ‡ªìπµâπ

¿“«–¢“¥ŒÕ√å‚¡π®“°µàÕ¡À¡«°‰µ (Adrenal insufficiency)
§◊Õ ¿“«–∑’Ë¡’°“√À≈—ËßŒÕ√å‚¡π§Õ√åµ‘´Õ≈®“°µàÕ¡À¡«°‰µ≈¥≈ß ‚¥¬·∫àß‡ªìπ primary adrenal insuffi-

ciency ‡°‘¥®“°¡’°“√∑”≈“¬¢ÕßµàÕ¡À¡«°‰µ ∑”„Àâ°“√À≈—ËßŒÕ√å‚¡π§Õ√åµ‘´Õ≈≈¥≈ß πÕ°®“°π’È¬—ß¡’°“√≈¥≈ß
¢ÕßŒÕ√å‚¡π aldosterone √à«¡¥â«¬ ·≈– secondary adrenal insufficiency ‡°‘¥®“°§«“¡º‘¥ª°µ‘¢ÕßµàÕ¡
æ‘µŸÕ‘µ“√’¬å À√◊Õ ¡Õß à«πŒ—¬‚ª∏“≈“¡—  °≈à“«§◊Õ ¡’§«“¡º‘¥ª°µ‘¢Õß Hypothalamic-Pituitary-Adrenal axis
∑”„Àâ ‰¡à “¡“√∂À≈—ËßŒÕ√å‚¡π corticotropin releasing (CRH) ·≈– corticotropin (ACTH) ∑’Ë®–°√–µÿâπ°“√
À≈—ËßŒÕ√å‚¡π§Õ√åµ‘́ Õ≈®“°µàÕ¡À¡«°‰µ à«ππÕ° ∑”„Àâ°“√À≈—ËßŒÕ√å‚¡π§Õ√åµ‘́ Õ≈≈¥≈ß ºŸâªÉ«¬¡—°®–¡“¥â«¬Õ“°“√
ÕàÕπ‡æ≈’¬ ‡∫◊ËÕÕ“À“√ πÈ”Àπ—°≈¥ ‡«’¬π»’√…– §≈◊Ëπ‰ â Õ“‡®’¬π ª«¥∑âÕß ∑âÕß‡ ’¬ ≈ÿ°¢÷ÈπÀπâ“¡◊¥ (postural hypo-
tension) À√◊Õ¡’Õ“°“√¿“«–¢“¥ŒÕ√å‚¡π§Õ√åµ‘´Õ≈Õ¬à“ß‡©’¬∫æ≈—π (adrenal crisis) °≈à“«§◊Õ ºŸâªÉ«¬®–¡’
§«“¡¥—π‡≈◊Õ¥µË” À√◊Õ™ÁÕ§ ´÷Ëß‰¡àµÕ∫ πÕßµàÕ°“√√—°…“‰¡à«à“®–‡ªìπ°“√„Àâ “√πÈ”∑¥·∑π À√◊Õ°“√„Àâ¬“‡æ‘Ë¡
§«“¡¥—π‡≈◊Õ¥ (inotropic drug), ¡’√–¥—∫πÈ”µ“≈µË”„π‡≈◊Õ¥, À√◊Õ§«“¡º‘¥ª°µ‘¢ÕßÕ‘‡≈§‚µ√‰≈µåµà“ßÊ ´÷ËßÕ“°“√
·≈–§«“¡º‘¥ª°µ‘µà“ßÊ ‡À≈à“π’È “¡“√∂æ∫‰¥â∫àÕ¬„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘‡™àπ°—π ́ ÷ËßµâÕßÕ“»—¬ª√–«—µ‘ °“√µ√«®
√à“ß°“¬ √«¡∑—Èß°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∑’Ë‡À¡“– ¡‡æ◊ËÕ™à«¬„π°“√«‘π‘®©—¬„πºŸâªÉ«¬∑’Ë ß —¬«à“¡’¿“«–π’È ‡æ◊ËÕ„Àâ
°“√√—°…“∑’Ë‡À¡“– ¡

Õÿ∫—µ‘°“√≥å·≈–æ¬“∏‘°”‡π‘¥¢Õß¿“«– adrenal insufficiency „πºŸâªÉ«¬«‘°ƒµ‘

„π¿“«–ª°µ‘ºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘√à“ß°“¬®–µÕ∫ πÕßºà“π°≈‰°µà“ßÊ33 ‰¥â·°à °“√°√–µÿâπ„Àâ¡’°“√
À≈—ËßŒÕ√å‚¡π CRH ·≈– ACTH ‡æ‘Ë¡¡“°¢÷Èπ ´÷ËßŒÕ√å‚¡π∑—Èß Õß™π‘¥π’È®–°√–µÿâπ°“√À≈—ËßŒÕ√å‚¡π§Õ√åµ‘´Õ≈®“°
µàÕ¡À¡«°‰µ, √–¥—∫ corticosteroid-binding protein ®–≈¥≈ß∑”„Àâ¡’ŒÕ√å‚¡π§Õ√åµ‘´Õ≈Õ‘ √– (free corticos-
teroid) ∑’Ë®–∑”ß“π‰¥â¡“°¢÷Èπ πÕ°®“°π’È°“√∑’Ë¡’ cytokine µà“ßÊ ‡æ‘Ë¡¡“°¢÷Èπ„π¿“«–«‘°ƒµ‘ ¡’º≈„Àâ‡¡µ–∫Õ≈‘´÷¡
¢ÕßŒÕ√å‚¡π§Õ√åµ‘´Õ≈‡ª≈’Ë¬π·ª≈ß ·≈–ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ “¡“√∂®—∫°—∫√’‡´æ‡µÕ√å‰¥â¥’¢÷Èπ ´÷Ëß°≈‰°¥—ß°≈à“«
∑—ÈßÀ¡¥π’È¡’º≈„Àâ¡’√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘́ Õ≈„π‡≈◊Õ¥‡æ‘Ë¡¡“°¢÷Èπ·≈–°“√ÕÕ°ƒ∑∏‘Ï¢ÕßŒÕ√å‚¡π¥’¢÷Èπ‡æ◊ËÕª√—∫µ—«µàÕ¿“«–
«‘°ƒµ‘ ¡’À≈“¬°“√»÷°…“∑’Ëæ∫«à“„πºŸâªÉ«¬∑’Ë¡’√–¥—∫§Õ√åµ‘́ Õ≈„π‡≈◊Õ¥ Ÿß¡“°®–¡’Õ—µ√“°“√‡ ’¬™’«‘µ∑’Ë¡“°¢÷Èπ¥â«¬34,35

¿“«– adrenal insufficiency „πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘ ¡’Õÿ∫—µ‘°“√≥åµ—Èß·µà√âÕ¬≈– 25-5435,36 ‚¥¬
æ∫‰¥â∑—Èß primary adrenal insufficiency ·≈– secondary adrenal insufficiency ‚¥¬°≈‰°°“√‡°‘¥¿“«–
adrenal insufficiency ¥—ß· ¥ß„πµ“√“ß∑’Ë 434
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„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘π—ÈπÕ“®æ∫¿“«– adrenal insufficiency ‰¥â ‚¥¬∑’ËºŸâªÉ«¬‰¡à¡’§«“¡º‘¥ª°µ‘
¢Õß ¡Õß à«πŒ—¬‚ª∏“≈“¡—  µàÕ¡æ‘µŸÕµ“√’¬å À√◊Õ µàÕ¡À¡«°‰µ (no structural defect) ∫“ß§√—Èß®÷ß‡√’¬°¿“«–
π’È«à“ functional À√◊Õ relative adrenal insufficiency ´÷ËßÀ¡“¬∂÷ß ¿“«–∑’Ë¡’√–¥—∫§Õ√åµ‘´Õ≈ Ÿß°«à“„π¿“«–ª°µ‘
·µà√–¥—∫ŒÕ√å‚¡π∑’Ë Ÿßπ’È ‰¡à‡æ’¬ßæÕ∑’Ë®–µÕ∫ πÕßµàÕ¿“«–«‘°ƒµ‘‰¥â ∑”„ÀâºŸâªÉ«¬¡’Õ“°“√¢Õß°“√¢“¥ŒÕ√å‚¡π®“°
µàÕ¡À¡«°‰µ‰¥â ·≈–¿“«–π’È®–°≈—∫¡“‡ªìπª°µ‘‡¡◊ËÕºŸâªÉ«¬æâπ¿“«–«‘°ƒµ‘33-36 ´÷Ëß°≈‰°°“√‡°‘¥ function adrenal
insufficiency34,36 π—ÈπÕ∏‘∫“¬®“°„π¿“«–«‘°ƒµ‘®–¡’°“√À≈—Ëß cytokine ∫“ß™π‘¥ ÷́Ëß®–¡’ƒ∑∏‘Ï¬—∫¬—Èß°“√À≈—ËßŒÕ√å‚¡π
CRH ·≈– ACTH, ¬—∫¬—Èß°“√ √â“ßŒÕ√å‚¡π®“°µàÕ¡À¡«°‰µ‚¥¬µ√ß ·≈–∑”„ÀâŒÕ√å‚¡π§Õ√åµ‘´Õ≈®—∫°—∫√’‡´æ‡µÕ√å
≈¥≈ß∑”„Àâ√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈≈¥≈ß·≈–‡°‘¥¿“«–¥◊ÈÕµàÕŒÕ√å‚¡π§Õ√åµ‘´Õ≈

°“√«‘π‘®©—¬

„πºŸâªÉ«¬∑’Ë¡’ pre-existing adrenal insufficiency Õ¬Ÿà·≈â« §ß‰¡à‡ªìπ°“√¬“°„π°“√«‘π‘®©—¬·≈–„Àâ°“√
√—°…“‰¥âÕ¬à“ß∑—π∑à«ß∑’ ·µà„πºŸâªÉ«¬∑’Ë‰¡à‡§¬∑√“∫¡“°àÕπ«à“¡’¿“«– adrenal insufficiency µâÕßÕ“»—¬Õ“°“√
·≈–Õ“°“√· ¥ß¥—ß„πµ“√“ß∑’Ë 534 ·≈–µâÕß‰¥â√—∫°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ‘Ë¡‡µ‘¡®÷ß®–„Àâ°“√«‘π‘®©—¬¿“«–
adrenal insufficiency „πºŸâªÉ«¬«‘°ƒµ‘‰¥â

µ“√“ß∑’Ë 4  °≈‰°°“√‡°‘¥¿“«– adrenal insufficiency „πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘

Partial destruction of the adrenal cortex

Preexisting or previous undiagnosed asymptomatic diseases of adrenal glands

Autoimmune adrenalitis

Tuberculosis

Metastases

Acute partial destruction of adrenal glands

Hemorrhage

Thrombocytopenia

Anticoagulant therapy

Bacterial, or fungal infections

Previous unknown hypothalamic-pituitary disease

Cytokine-mediated inhibition of corticotropin release during septic shock

Drug related factors

Previous unknown corticosteroid therapy

Medroxyprogesterone, megestrol acetate

Increased metabolism of cortisol: phenytoin, phenobarbital, rifampicin

Change in cortisol synthesis: ketoconazole, etiomidate
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 à«π°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√‡æ◊ËÕ°“√«‘π‘®©—¬¿“«– adrenal insufficiency ‰¥â·°à

1. Random serum cortisol measurement

„π¿“«–ª°µ‘°“√µ√«®√–¥—∫§Õ√åµ‘´Õ≈„π‡≈◊Õ¥®–µâÕßµ√«®„π™à«ß‡«≈“ 6.00-8.00 π. ‡æ√“–‡ªìπ
™à«ß∑’Ë¡’°“√À≈—ËßŒÕ√å‚¡π®“°µàÕ¡À¡«°‰µ¡“°∑’Ë ÿ¥ ·≈–°“√À≈—ËßŒÕ√å‚¡π®–≈¥≈ßµ“¡‡«≈“∑’Ëºà“π‰ª®πÀ≈—ËßπâÕ¬∑’Ë ÿ¥
∑’Ë‡«≈“ 23.00-24.00 π. ‚¥¬∂â“√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈„π‡≈◊Õ¥πâÕ¬°«à“ 3 ‰¡‚§√°√—¡µàÕ‡¥ ‘́≈‘µ√ · ¥ß«à“ºŸâªÉ«¬
¡’¿“«– adrenal insufficiency38 ∂â“√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈„π‡≈◊Õ¥¡“°°«à“ 19 ‰¡‚§√°√—¡µàÕ‡¥ ‘́≈‘µ√ · ¥ß
«à“Àπâ“∑’Ë°“√∑”ß“π¢ÕßµàÕ¡À¡«°‰µÕ¬Ÿà„π‡°≥±åª°µ‘ ·µà„π¿“«–«‘°ƒµ‘ºŸâªÉ«¬®–¡’√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘́ Õ≈∑’Ë Ÿß¡“°
·≈– Ÿßµ≈Õ¥‡«≈“‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ßµ“¡™à«ß‡«≈“∑’Ëºà“π‰ª‡À¡◊Õπ„π¿“«–ª°µ‘33 °≈à“«§◊Õ ¡’ loss of diurnal
variation ¥—ßπ—Èπ„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘®÷ß “¡“√∂µ√«®√–¥—∫§Õ√åµ‘´Õ≈ ≥ ‡«≈“„¥Ê ‡æ◊ËÕ®–«‘π‘®©—¬¿“«–
adrenal insufficiency ‰¥â ‚¥¬‡°≥±å„π°“√«‘π‘®©—¬®–·µ°µà“ß®“°¿“«–ª°µ‘33 °≈à“«§◊Õ ∂â“√–¥—∫§Õ√åµ‘´Õ≈„π
‡≈◊Õ¥πâÕ¬°«à“ 15 ‰¡‚§√°√—¡µàÕ‡¥ ‘́≈‘µ√ · ¥ß«à“ºŸâªÉ«¬¡’¿“«– adrenal insufficiency ·≈–∂â“√–¥—∫ŒÕ√å‚¡π
§Õ√åµ‘́ Õ≈„π‡≈◊Õ¥¡“°°«à“ 34 ‰¡‚§√°√—¡µàÕ‡¥ ‘́≈‘µ√ · ¥ß«à“Àπâ“∑’Ë°“√∑”ß“π¢ÕßµàÕ¡À¡«°‰µÕ¬Ÿà„π‡°≥±åª°µ‘
 à«π√–¥—∫§Õ√åµ‘´Õ≈√–À«à“ß 15-34 ‰¡‚§√°√—¡µàÕ‡¥ ‘́≈‘µ√ µâÕß„™â°“√°√–µÿâπµàÕ¡À¡«°‰µ (stimulation test)
®÷ß®–„Àâ°“√«‘π‘®©—¬‰¥â

2. Stimulation test

§◊Õ°“√µ√«®‚¥¬«‘∏’°√–µÿâπµàÕ¡À¡«°‰µ„Àâ¡’°“√À≈—ËßŒÕ√å‚¡π§Õ√åµ‘´Õ≈ ‚¥¬¥Ÿ√–¥—∫ŒÕ√å‚¡π
§Õ√åµ‘´Õ≈∑’ËµÕ∫ πÕßµàÕ ‘Ëß°√–µÿâπ ‰¥â·°à Insulin tolerance test ·≈– Corticotropin stimulation test ºŸâªÉ«¬
∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘‰¡à‡À¡“– ¡∑’Ë®–µ√«®¥â«¬«‘∏’ Insulin tolerance test ®÷ß„™â‰¥â‡æ’¬ß«‘∏’ Corticotropin stimulation
test

Corticotropin stimulation test À≈—°°“√ §◊Õ ©’¥ corticotropin 250 ‰¡‚§√°√—¡‡¢â“°≈â“¡À√◊Õ
À≈Õ¥‡≈◊Õ¥” ·≈–µ√«®«—¥√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈∑’Ë‡«≈“ 0, 30 ·≈– 60 π“∑’À≈—ß©’¥ „π¿“«–ª°µ‘∂â“√–¥—∫
ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ Ÿß ÿ¥À≈—ß©’¥ corticotropin ∑’Ë 30 π“∑’ ¡“°°«à“ 18 ‰¡‚§√°√—¡µàÕ‡¥ ‘́≈‘µ√ À√◊Õ ∑’Ë 60 π“∑’
¡“°°«à“ 20 ‰¡‚§√°√—¡µàÕ‡¥ ‘́≈‘µ√39 · ¥ß«à“°“√∑”ß“π¢ÕßµàÕ¡À¡«°‰µÕ¬Ÿà„π‡°≥±åª°µ‘ ·µà∂â“√–¥—∫πâÕ¬°«à“
√–¥—∫¥—ß°≈à“« · ¥ß«à“ ºŸâªÉ«¬¡’¿“«–¢“¥ŒÕ√å‚¡π§Õ√åµ‘´Õ≈®“°µàÕ¡À¡«°‰µ ·µà„πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘

µ“√“ß∑’Ë 5  Õ“°“√·≈–Õ“°“√· ¥ß∑’ËµâÕß ß —¬«à“ºŸâªÉ«¬¡’¿“«– adrenal insufficiency „πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘

Unexplained circulatory instability despite adequate fluid resuscitation

Discrepancy between the anticipated severity of the disease and the present state of the
patient, including nausea, vomiting, orthostatic hypotension, dehydration, abdominal pain,
fatigue, and weight loss

High fever without appearance cause, not responding to antibiotic therapy

Unexplained mental changes: apathy or depression without a specific psychiatric disturbance

Vitiligo, loss of axillary or pubic hair, hypothyroidism

Hypoglycemia, hyponatremia, hyperkalemia, eosinophilia36,37
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‡π◊ËÕß®“°√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈¡’√–¥—∫ ŸßÕ¬Ÿà·≈â« °“√«‘π‘®©—¬¿“«– adrenal insufficiency ‚¥¬¥Ÿ®“°√–¥—∫
ŒÕ√å‚¡π§Õ√åµ‘´Õ≈ Ÿß ÿ¥‡À¡◊Õπ„π¿“«–ª°µ‘Õ“®∑”„Àâ¡’§«“¡º‘¥æ≈“¥„π°“√«‘π‘®©—¬‰¥â¡“° ´÷ËßÕ“®∑”„ÀâºŸâªÉ«¬
‰¡à‰¥â√—∫°“√√—°…“∑’Ë‡À¡“– ¡ ¥—ßπ—Èπ°“√«‘π‘®©—¬¿“«– adrenal insufficiency „πºŸâªÉ«¬∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘ ®–¥Ÿ
√–¥—∫ŒÕ√å‚¡π∑’Ë‡æ‘Ë¡¢÷ÈπÀ≈—ß©’¥ corticotropin33 ‚¥¬∂â“√–¥—∫§Õ√åµ‘´Õ≈„π‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ®“°µ—ÈßµâππâÕ¬°«à“ 9
‰¡‚§√°√—¡µàÕ‡¥´‘≈‘µ√ · ¥ß«à“ºŸâªÉ«¬¡’¿“«– adrenal insufficiency ·≈–∂â“√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈„π‡≈◊Õ¥
‡æ‘Ë¡¢÷Èπ¡“°°«à“À√◊Õ‡∑à“°—∫ 9 ‰¡‚§√°√—¡µàÕ‡¥ ‘́≈‘µ√ · ¥ß«à“Àπâ“∑’Ë°“√∑”ß“π¢ÕßµàÕ¡À¡«°‰µÕ¬Ÿà„π‡°≥±åª°µ‘
·π«∑“ß°“√«‘π‘®©—¬¥—ß·ºπ¿Ÿ¡‘∑’Ë 133

°“√√—°…“

„πºŸâªÉ«¬∑’Ë ß —¬«à“¡’¿“«– adrenal insufficiency ‚¥¬‡©æ“–¿“«– adrenal crisis §«√‰¥â√—∫°“√
‡®“–‡≈◊Õ¥‡æ◊ËÕµ√«®√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘́ Õ≈°àÕπ∑’Ë®–‡√‘Ë¡„Àâ°“√√—°…“ ·≈–§«√„Àâ°“√√—°…“∑—π∑’À≈—ß‡®“–‡≈◊Õ¥‚¥¬
‰¡àµâÕß√Õº≈‡≈◊Õ¥ „π°√≥’∑’Ëº≈‡≈◊Õ¥√–¥—∫§Õ√åµ‘´Õ≈‰¡à “¡“√∂„Àâ°“√«‘π‘®©—¬‰¥â „π ∂“π∑’Ë∑’Ë “¡“√∂∑” Corti-
cotropin stimulation test ‰¥â §«√∑”°“√µ√«®µàÕ‰ª‡æ◊ËÕ„Àâ ‰¥â°“√«‘π‘®©—¬∑’Ë·πàπÕπ „π°√≥’∑’Ë¬—ß‰¡à “¡“√∂∑”
test ‰¥â “¡“√∂„Àâ°“√√—°…“¥â«¬ dexamethasone ‰ª°àÕπ ·≈–∑”°“√µ√«® Corticotropin stimulation test
„π¿“¬À≈—ß¢≥–∑’Ë‰¥â√—∫ dexamethasone ·µà∂â“„Àâ°“√√—°…“¥â«¬ hydrocortisone µâÕßÀ¬ÿ¥¬“Õ¬à“ßπâÕ¬ 24
™—Ë«‚¡ß°àÕπ®÷ß®– “¡“√∂∑” test ‰¥â

Critical illness

(especially if features of

adrenal insufficiency are present)

·ºπ¿Ÿ¡‘∑’Ë 1  · ¥ß·π«∑“ß„π°“√ª√–‡¡‘πÀπâ“∑’Ë°“√∑”ß“π¢ÕßµàÕ¡À¡«°‰µ„πºŸâªÉ«¬«‘°ƒµ‘

Randomly measurement of

cortisol level

< 15 µg/dl 15-34 µg/dl > 34 µg/dl

Increase in response to

corticotropin test

< 9 µg/dl > 9 µg/dl

Adrenal insufficiency unlikelyAdrenal insufficiency likely

Corticosteroid therapy unlikely
to be helpful

Consider corticosteroid therapy
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°“√√—°…“ºŸâªÉ«¬∑’Ë¡’ structural defects in hypothalamic-pituitary adrenal axis

„πºŸâªÉ«¬∑’Ë¡’¿“«– adrenal insufficiency „π¢≥–∑’ËÕ¬Ÿà„π¿“«–«‘°ƒµ‘ ‰¡à«à“®–‡ªìπ®“° §«“¡‡®Á∫ªÉ«¬
°“√ºà“µ—¥ À√◊ÕÕÿ∫—µ‘‡Àµÿ ®–µâÕß°“√ŒÕ√å‚¡π§Õ√åµ‘´Õ≈„π¢π“¥‡æ‘Ë¡¢÷Èπ (supplemental therapy) ®“°ª√‘¡“≥∑’Ë
‰¥â√—∫‡ªìπª√–®”‡æ◊ËÕ„Àâ “¡“√∂µÕ∫ πÕßµàÕ¿“«–«‘°ƒµ‘‰¥â ‚¥¬¿“«–«‘°ƒµ‘·µà≈–√–¥—∫®–µâÕß°“√ŒÕ√å‚¡π
§Õ√åµ‘´Õ≈∑’Ë‡æ‘Ë¡¢÷Èπ„π¢π“¥µà“ßÊ °—π34

°“√∫√‘À“√¬“„π°√≥’∑’ËºŸâªÉ«¬‰¡à “¡“√∂√—∫ª√–∑“πÕ“À“√‰¥â À√◊Õ¡’ªí≠À“‡√◊ËÕß°“√¥Ÿ¥´÷¡¬“ ºŸâªÉ«¬
§«√‰¥â√—∫¬“‚¥¬°“√©’¥¬“‡¢â“À≈Õ¥‡≈◊Õ¥¥” ‚¥¬„Àâ hydrocortisone À¬¥‡¢â“À≈Õ¥‡≈◊Õ¥¥” (continuous infu-
sion) ‡π◊ËÕß®“°‡ªìπ¬“∑’Ë¡’ƒ∑∏‘Ï —Èπ °“√∫√‘À“√¬“‚¥¬°“√©’¥¬“‡¢â“À≈Õ¥‡≈◊Õ¥¥”‚¥¬∑—π∑’ (bolus) ®–∑”„Àâ¬“∂Ÿ°
°”®—¥‰ª®“°√–∫∫‰À≈‡«’¬π‡≈◊Õ¥Õ¬à“ß√«¥‡√Á« À√◊Õ„Àâ dexamethasone ´÷Ëß‡ªìπ¬“∑’ËÕÕ°ƒ∑∏‘Ï¬“«  “¡“√∂©’¥
‡¢â“À≈Õ¥‡≈◊Õ¥¥”‰¥â‡≈¬ ¢âÕ¥’ §◊Õ ®–≈¥ªí≠À“‡√◊ËÕß√–¥—∫ŒÕ√å‚¡π§Õ√åµ‘´Õ≈„π‡≈◊Õ¥≈¥≈ß√«¥‡√Á«À≈—ß©’¥¬“ ·µà
¢âÕ‡ ’¬ §◊Õ ¬“π’È®–¡’ƒ∑∏‘Ï‡©æ“– glucocorticoid ‰¡à “¡“√∂„™â„πºŸâªÉ«¬ primary adrenal insufficiency ∑’Ë¡—°
®–¢“¥ mineralocorticoid √à«¡¥â«¬

 à«π¢π“¥¢Õß¬“π—Èπ„π¢≥–∑’ËºŸâªÉ«¬¡’¿“«–«‘°ƒµ‘ºŸâªÉ«¬§«√‰¥â√—∫ŒÕ√å‚¡π„π¢π“¥ Ÿß §◊Õ hydro-
cortisone «—π≈– 200-300 ¡‘≈≈‘°√—¡ ·∫àß„Àâ∑ÿ° 6 ™—Ë«‚¡ß À√◊Õ„Àâ„π√ŸªÀ¬¥‡¢â“À≈Õ¥‡≈◊Õ¥¥” ·≈–≈¥¢π“¥
≈ß‡ªìπ¢π“¥∑¥·∑π„π√–¬–‡«≈“ 2-3 «—π34 ·µà„πªí®®ÿ∫—πæ∫«à“ °“√„Àâ glucocorticoid supplemental therapy
„π¢π“¥ Ÿß ·≈–‡ªìπ‡«≈“π“π ®–¡’º≈·∑√°´âÕπÀ≈“¬Õ¬à“ß §◊Õ √–¥—∫πÈ”µ“≈ Ÿß„π‡≈◊Õ¥, ¿“«–¿Ÿ¡‘§ÿâ¡°—π≈¥≈ß,
∑”„Àâ·º≈À“¬™â“, §«“¡¥—π‡≈◊Õ¥ Ÿß ·≈–¡’¿“«– volume overload ¥—ßπ—Èπ„πªí®®ÿ∫—π®÷ß¡’À≈“¬Ê §”·π–π”∑’Ë
®–≈¥¢π“¥·≈–√–¬–‡«≈“¢Õß°“√„Àâ¬“¥—ßµ“√“ß∑’Ë 640 ‚¥¬æ‘®“√≥“µ“¡§«“¡√ÿπ·√ß¢Õß¿“«–«‘°ƒµ‘·≈–‡ΩÑ“µ‘¥µ“¡
ª√–‡¡‘π ª√‘¡“≥ “√πÈ”„π√à“ß°“¬ §«“¡¥—π‡≈◊Õ¥ ·≈–√–¥—∫‚´‡¥’¬¡„π‡≈◊Õ¥ ‡æ◊ËÕæ‘®“√≥“«à“‰¥â√—∫ŒÕ√å‚¡π
‡æ’¬ßæÕÀ√◊Õ‰¡à

°“√√—°…“ºŸâªÉ«¬∑’Ë¡’¿“«– functional adrenal insufficiency

®“°°“√»÷°…“™π‘¥ randomized double-blind ¢Õß Annane ·≈–§≥–41,42 æ∫«à“„πºŸâªÉ«¬∑’Ë¡’
¿“«–™ÁÕ§®“°°“√µ‘¥‡™◊ÈÕ„π°√–· ‡≈◊Õ¥ (septic shock) ·≈–¡’¿“«– functional adrenal insufficiency √à«¡
¥â«¬ ‡¡◊ËÕ‰¥â√—∫°“√√—°…“¥â«¬ hydrocortisone 50 ¡‘≈≈‘°√—¡ ©’¥‡¢â“À≈Õ¥‡≈◊Õ¥¥” ∑ÿ° 6 ™—Ë«‚¡ß √à«¡°—∫ fludro-
cortisone 50 ‰¡‚§√°√—¡µàÕ«—π ®–¡’Õ—µ√“°“√‡ ’¬™’«‘µ„πÀÕºŸâªÉ«¬‰Õ´’¬Ÿ, „π‚√ßæ¬“∫“≈ ·≈–Õ—µ√“°“√‡ ’¬™’«‘µ
∑’Ë 28 «—π≈¥≈ß ‡¡◊ËÕ‡∑’¬∫°—∫ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“À≈Õ° ·≈–¬—ß¡’Õ’°À≈“¬°“√»÷°…“43,44 ∑’Ëæ∫«à“ °“√„Àâ¬“„π°≈ÿà¡
glucocorticoid „πºŸâªÉ«¬«‘°ƒµ‘∑’Ë¡’¿“«– functional adrenal insufficiency ®–™à«¬≈¥Õ—µ√“°“√‡ ’¬™’«‘µ‰¥â
 à«π°“√„™â¬“π’È„πºŸâªÉ«¬«‘°ƒµ‘∑’Ë‰¡à¡’¿“«– functional adrenal insufficiency ®“°°“√»÷°…“µà“ßÊ √«¡∑—Èß°“√
»÷°…“·∫∫ meta-analysis43-46 æ∫«à“‰¡à∑”„ÀâÕ—µ√“°“√‡ ’¬™’«‘µ≈¥≈ß ¥—ßπ—Èπ®“°¢âÕ¡Ÿ≈„πªí®®ÿ∫—π¬—ß‰¡à¡’∑’Ë„™â¢Õß
¬“„π°≈ÿà¡ glucocorticoid „πºŸâªÉ«¬«‘°ƒµ‘∑’Ë‰¡à¡’¿“«– functional adrenal insufficiency
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¿“«– stress

Minor

Inguinal hernia repair

Colonoscopy

Mild febirle illness

Mild-moderate nausea/vomiting

Gastroenteritis

Moderate

Open cholecystectomy

Hemicolectomy

Significant febrile illness

Pneumonia

Severe gastroenteritis

Severe

Major cardiothoracic surgery

Whipple procedure

Liver resection

Pancreatitis

Critically ill

Sepsis-induced hypotension

Corticosteroid dosage

25 mg of hydrocortisone or 5 mg of

methyprednisolone IV on day of procedure only

50-75 mg of hydrocortisone or 10-15 mg of

methyprednisolone IV on day of procedure only

Taper quickly over 1-2 days to usual dose

100-150 mg of hydrocortisone or 20-30 mg of

methyprednisolone IV on day of procedure only

Taper quickly over 1-2 days to usual dose

50-100 mg of hydrocortisone IV every 6-8 h or 1.8

mg/kg/h as a continuous infusion. May take several
days to a week or more, then gradually taper,

following vital signs and serum sodium
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