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√“¬π“¡§≥–°√√¡°“√∫√‘À“√
 ¡“§¡ª≈Ÿ°∂à“¬Õ«—¬«–·Ààßª√–‡∑»‰∑¬

√».πæ.‡°√’¬ß»—°¥‘Ï  «“√’· ß∑‘æ¬å π“¬° ¡“§¡

πæ. ÿ√ ’Àå  æ√âÕ¡¡Ÿ≈ Õÿªπ“¬°

».πæ.¥ÿ ‘μ  ≈È”‡≈‘»°ÿ≈ Õÿªπ“¬°

æ.Õ.πæ.ª√–‡®…Æå  ‡√◊Õß°“≠®π‡»√…∞å ‡À√—≠≠‘°

».πæ.¬‘Ëß¬»  Õ«‘À‘ß “ππ∑å ª√–∏“π«‘®—¬

√».πæ.Õ√√∂æß»å  «ß»å«‘«—≤πå ‡≈¢“∏‘°“√

æ≈‚∑ πæ.∂πÕ¡   ÿ¿“æ√ ΩÉ“¬π‚¬∫“¬·≈–·ºπ

º».πæ. ÿ√»—°¥‘Ï  °—πμ™Ÿ‡« »‘√‘ ªØ‘§¡

æ.Õ.πæ.Õ¥‘ √≥å  ≈”‡æ“æß»å π“¬∑–‡∫’¬π·≈– “√ π‡∑»

√».¥√.πæ.Õ¥‘»«å  ∑—»≥√ß§å ª√–∏“π«‘™“°“√

πæ.æ—™√  ÕàÕß®√‘μ «‘‡∑» —¡æ—π∏å

πæ. °“πμå  ∫ÿππ“§ ΩÉ“¬ àß‡ √‘¡°“√ª≈Ÿ°∂à“¬Õ«—¬«–

√».πæ. ÿ√»—°¥‘Ï  ≈’≈“Õÿ¥¡≈‘ªî ºŸâ‡™’Ë¬«™“≠¥â“πª≈Ÿ°∂à“¬μ—∫

√».πæ. ÿ¿π‘μ‘Ï  π‘«“μ«ß»å ºŸâ‡™’Ë¬«™“≠¥â“πª≈Ÿ°∂à“¬μ—∫

º».πæ. ¡™—¬  ≈‘È¡»√’®”‡√‘≠ ºŸâ‡™’Ë¬«™“≠¥â“πª≈Ÿ°∂à“¬μ—∫ÕàÕπ

πæ. ÿ°‘®  ∑—»π ÿπ∑√«ß»å ºŸâ‡™’Ë¬«™“≠¥â“πª√– “∑»—≈¬»“ μ√å

·≈–°ÆÀ¡“¬
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§≥–∑”ß“πæ—≤π“·π«∑“ß°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬
ª≈Ÿ°∂à“¬μ—∫„πª√–‡∑»‰∑¬ªï 2557

æ≠.©—μμå¡≥’  ‡≈‘»Õÿ¥¡º≈«≥‘™ æ≠.«√πÿ™  ®ß»√’ «— ¥‘Ï

πæ.‡©≈‘¡√—∞  ∫—≠™√‡∑«°ÿ≈ æ≠.«—≤π“   ÿ¢’‰æ»“≈‡®√‘≠

πæ.≥¿—∑√  Õ—ß§∏—≠°ÿ≈ πæ.«‘™—¬  æ—π∏å»√’¡—ß°√

æ≠.πƒ¡≈  §≈â“¬·°â« πæ.«‘¿Ÿ…‘μ  ·μâ ¡∫—μ‘

æ≠.π‘√¡≈  μ—π‡μÁ¡∑√—æ¬å πæ.»‘√‘  ‡™◊ÈÕÕ‘π∑√å

πæ. ∫—≥±Ÿ√  ππ∑ Ÿμ‘ æ≠.»‘«–æ√  ‰™¬πÿ«—μ‘

πæ.ª√–‡«™¬å  ¡À“«‘∑‘μ«ß»å πæ. ¡™—¬ ≈‘È¡»√’®”‡√‘≠

πæ.ªî¬«—≤πå  ‚°¡≈¡‘»√å æ≠. ÿæ√  μ√’æß…å°√ÿ≥“

πæ.æß…å¿æ  Õ‘π∑√ª√– ß§å πæ. ÿ¿π‘μ‘Ï  π‘«“μ«ß»å

πæ.æ√‡∑æ  μ—Ëπ‡ºà“æß…å πæ. ÿ√»—°¥‘Ï  ≈’≈“Õÿ¥¡≈‘ªî

æ≠.æ≈‘μ∂‘¬“   ‘π∏ÿ‡ ° πæ.Õπÿ™“  æ—«‰æ‚√®πå

πæ.æ—≤π“  »√¡¬ÿ√“ æ≠.Õ“¿— ≥’  ‚ ¿≥ ƒ…Øå ÿ¢

‡√’¬∫‡√’¬ß‚¥¬ æ≠.«—≤π“   ÿ¢’‰æ»“≈‡®√‘≠
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Àπ—ß ◊Õ§Ÿà¡◊Õ ‡≈à¡π’È®—¥∑”¢÷Èπ ‚¥¬¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ √â“ß·π«∑“ß°“√

¥Ÿ·≈ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ª≈Ÿ°∂à“¬Õ«—¬«–„Àâ‰¥â¡“μ√∞“π “°≈  °“√ª≈Ÿ°∂à“¬Õ«—¬«–

‡ªìπ°“√√—°…“∑¥·∑π∑’Ë¡’ª√– ‘∑∏‘¿“æ  “¡“√∂∑”„Àâ§π‰¢â∑’ËªÉ«¬‡ªìπ‚√§‡√◊ÈÕ√—ß

Õ“∑‘‡™àπ μ—∫·¢Áß ‰¥â¡’‚Õ°“ ∑’Ë®–°≈—∫‰ª„™â™’«‘μμ“¡ª°μ‘‰¥âÕ’°§√—Èß Õ¬à“ß¡’

§ÿ≥¿“æ™’«‘μ∑’Ë¥’

ªí≠À“∑’Ë ”§—≠¢Õß°“√ª≈Ÿ°∂à“¬Õ«—¬«–„πª√–‡∑»‰∑¬ §◊Õ°“√¢“¥·§≈π

Õ«—¬«– Õ—μ√“°“√∫√‘®“§Õ«—¬«–®“°ºŸâ‡ ’¬™’«‘μ„πª√–‡∑»‰∑¬ª√–¡“≥ 1 - 1.5 /

ª√–™“°√≈â“π§π ´÷ËßπâÕ¬°«à“„πª√–‡∑»Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠ ®÷ß¡’§«“¡®”‡ªìπ

∑’ËμâÕß‰¥â√—∫§«“¡√à«¡¡◊Õ ·≈–ª√– “πß“π®“°Àπà«¬ß“π ‚√ßæ¬“∫“≈ ·æ∑¬å

æ¬“∫“≈ ·≈–ºŸâª√– “πß“π°“√ª≈Ÿ°∂à“¬Õ«—¬«–∑ÿ°·Ààß„πª√–‡∑»‰∑¬ „Àâ™à«¬

√≥√ß§å‡æ◊ËÕ‡æ‘Ë¡Õ—μ√“°“√∫√‘®“§Õ«—¬«–  μ≈Õ¥®π°“√®—¥«“ß·π«∑“ß°“√¥Ÿ·≈

ºŸâªÉ«¬À≈—ß°“√ª≈Ÿ°∂à“¬μ—∫ μ—∫ÕàÕπ „Àâ¡’ª√– ‘∑∏‘¿“æ¬‘Ëß¢÷Èπ

„ππ“¡¢Õßπ“¬° ¡“§¡ª≈Ÿ°∂à“¬Õ«—¬«–œ ·≈–§≥–°√√¡°“√∫√‘À“√ ¢Õ

¢Õ∫§ÿ≥§≥–°√√¡°“√·≈–§≥–∑”ß“πæ—≤π“·π«∑“ß°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬ª≈Ÿ°

∂à“¬μ—∫ ‡ªìπÕ¬à“ß¡“° À«—ß‡ªìπÕ¬à“ß¬‘Ëß«à“§Ÿà¡◊Õ‡≈à¡π’È®–¡’ª√–‚¬™πå·°à·æ∑¬å·≈–

∫ÿ§≈“°√∑“ß°“√·æ∑¬å∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ª≈Ÿ°∂à“¬Õ«—¬«–  ‡æ◊ËÕ„™â‡ªìπ·π«∑“ß

ªØ‘∫—μ‘∑’Ë∂Ÿ°μâÕß·≈–‡À¡“– ¡μàÕ‰ª

√».πæ.‡°√’¬ß»—°¥‘Ï  «“√’· ß∑‘æ¬å
π“¬° ¡“§¡ª≈Ÿ°∂à“¬Õ«—¬«–·Ààßª√–‡∑»‰∑¬

 “√®“°π“¬° ¡“§¡
ª≈Ÿ°∂à“¬Õ«—¬«–·Ààßª√–‡∑»‰∑¬
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„π§«“¡°â“«Àπâ“¢Õß°“√·æ∑¬å °“√ª≈Ÿ°∂à“¬μ—∫∂◊Õ«à“‡ªìπ∑“ß‡≈◊Õ°

 ÿ¥∑â“¬¢ÕßºŸâ∑’Ë¡’μ—∫«“¬ ‡æ◊ËÕ„ÀâºŸâªÉ«¬√Õ¥™’«‘μ ¡’μ—∫„À¡à ¡’™’«‘μ„À¡à °≈—∫¡“¡’

§√Õ∫§√—«∑’Ë ¡∫Ÿ√≥åÕ’°§√—ÈßÀπ÷Ëß°“√ª≈Ÿ°∂à“¬μ—∫®”‡ªìπμâÕß‰¥â√—∫§«“¡√à«¡¡◊Õ

§«“¡‡ ’¬ ≈–¢Õß∑ÿ°ÊΩÉ“¬ μ—Èß·μàºŸâ∫√‘®“§Õ«—¬«– ºŸâªÉ«¬·≈–§√Õ∫§√—« ∑’¡

∫ÿ§≈“°√∑“ß°“√·æ∑¬å À “¢“ ‰¥â·°à ·æ∑¬å æ¬“∫“≈ ºŸâª√– “πß“π ‡ªìπμâπ

μ≈Õ¥®πß∫ª√–¡“≥∑’Ë„Àâ°“√ π—∫ πÿπ§à“„™â®à“¬ ‡ªìπ∑’Ë∑√“∫‚¥¬∑—Ë«°—π«à“Õ«—¬«–

‡ªìπ¢ÕßÀ“¬“°·≈–¡’§à“‰¥â¡“‚¥¬ª√“»®“°°“√´◊ÈÕ¢“¬ ‡ªìπ°“√„Àâ‡æ◊ËÕ™à«¬‡À≈◊Õ

‡æ◊ËÕπ¡πÿ…¬å„Àâ¡’™’«‘μÕ¬Ÿà√Õ¥ Õ—μ√“ºŸâ„ÀâÕ«—¬«–μàÕºŸâ∑’Ë√Õ§Õ¬‰¡àμË”°«à“ 1:80 ∑”„Àâ

ºŸâªÉ«¬‡ ’¬™’«‘μ‰ª‡ªìπ®”π«π¡“°°àÕπ∑’Ë®–‰¥â√—∫°“√ª≈Ÿ°∂à“¬μ—∫ °“√ª≈Ÿ°∂à“¬μ—∫

‡ªìπ°“√≈ß∑ÿπ∑—Èß‡«≈“ ·√ßß“π §«“¡‡ ’¬ ≈–¢Õß∑’¡∑—ÈßÀ¡¥ ∑”„Àâ§à“„™â®à“¬„π

°“√ª≈Ÿ°∂à“¬μ—∫„π·μà≈–√“¬‡©≈’Ë¬√“¬≈–‰¡àμË”°«à“ 5 · π∫“∑ ¥—ßπ—ÈπºŸâªÉ«¬∑’Ë‚™§

¥’‰¥â√—∫°“√ª≈Ÿ°∂à“¬μ—∫®÷ß®”‡ªìπμâÕß‰¥â√—∫°“√¥Ÿ·≈μ—∫À≈—ß°“√ª≈Ÿ°∂à“¬μ—∫‡ªìπ

Õ¬à“ß¥’ ‡æ◊ËÕ„Àâ√à“ß°“¬¢ÕßºŸâ∑’Ë‰¥â√—∫μ—∫¬Õ¡√—∫μ—∫„À¡à‡ªìπ√–¬–‡«≈“π“π∑’Ë ÿ¥

°“√„Àâ¬“°¥¿Ÿ¡‘§ÿâ¡°—πÀ≈—ß°“√ª≈Ÿ°∂à“¬μ—∫®÷ß¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘Ëß

πÕ°®“°π—Èπ¬“°¥¿Ÿ¡‘§ÿâ¡°—π à«π„À≠à¬—ß¡’√“§“ Ÿß®÷ß¡’§«“¡®”‡ªìπ∑’ËμâÕß‡≈◊Õ°„™â

¬“„Àâ∂Ÿ°μâÕßμ“¡¡“μ√∞“π·≈–„Àâº≈§ÿâ¡§à“∑à“¡°≈“ß§«“¡º—πº«π¢Õß‡»√…∞°‘®

‚≈°∑’Ë¡’§«“¡≈”∫“°¡“°¢÷Èπ∑”„Àâ°√–∑∫μàÕ√–∫∫°“√‡ß‘π¢Õß∑ÿ°Ê ª√–‡∑»√«¡

∑—Èßª√–‡∑»‰∑¬ ®÷ß®”‡ªìπμâÕß®—¥√–∫∫°“√∫√‘°“√ “∏“√≥ ÿ¢¢Õßª√–‡∑»„Àâ¡’

°“√„™â¬“Õ¬à“ß¡’¡“μ√∞“π·≈–§ÿâ¡§à“‡À¡“– ¡°—∫ß∫ª√–¡“≥∑’Ë¡’®”°—¥ §≥–

°√√¡°“√ª≈Ÿ°∂à“¬Õ«—¬«–·Ààßª√–‡∑»‰∑¬®÷ß·μàßμ—Èß„Àâ¡’§≥–∑”ß“πæ—≤π“

·π«∑“ß°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬ª≈Ÿ°∂à“¬μ—∫ ‚¥¬¡’«—μ∂ÿª√– ß§å (1)  √â“ß·π«∑“ß

°“√¥Ÿ·≈√—°…“„Àâ∂Ÿ°μâÕßμ“¡¡“μ√∞“π “°≈·≈–§ÿâ¡§à“ (2) ‡ªìπ·π«∑“ßªØ‘∫—μ‘

¢ÕßÀπà«¬ß“πÀ√◊Õ ∂“∫—πÕ◊ËπÊ ∑’Ë®–¡’°“√ª≈Ÿ°∂à“¬μ—∫„πÕπ“§μ

§”π”
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§≥–∑”ß“πœ ‡°‘¥®“°§«“¡√à«¡·√ß√à«¡„®¢Õß·æ∑¬å∑ÿ°Ê  “¢“∑’Ë

‡°’Ë¬«¢âÕß™à«¬°—π®—¥ √â“ß·π«∑“ß°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬μ“¡À≈—°«‘™“°“√ ‡æ◊ËÕ‡ªìπ

·π«∑“ß∑’Ë “¡“√∂π”‰ª„™â‰¥â∑ÿ° ∂“∫—π∑’Ë¡’ª≈Ÿ°∂à“¬μ—∫∑—Èß„πªí®®ÿ∫—π·≈–„πÕπ“§μ

§≥–∑”ß“πœÀ«—ß«à“·π«∑“ßªØ‘∫—μ‘π’È®–°àÕ„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥μàÕºŸâªÉ«¬„π

ª√–‡∑»‰∑¬

§≥–∑”ß“πæ—≤π“·π«∑“ß°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬ª≈Ÿ°∂à“¬μ—∫
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Õ¿‘∏“π»—æ∑å (Glossary)

ACR Acute cellular rejection

ALT Alanine aminotransferase

AST Aspartate aminotransferase

APC Antigen presenting cell

ALP Alkaline phosphatase

ATG Antithymocyte globulin

CMV Cytomegalovirus

CNI Calcineurin inhibitors

CR Chronic rejection

CKD Chronic kidney disease

GFR Glomerular filtration rate

EBV Ebstein-Barr

INR International ratio

IL2 Interleukin 2 (IL-2)

MMF Mycophenolatemofetil

MPA Mycophenolic acid

mTOR Mammalian Target of Rapamycin

PTLD Post-transplant lymphoproliferative disorders

RAI Rejection activity index

TCR T cell receptors
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 “‡Àμÿ¢Õß‚√§μ—∫∑’Ëπ”‰ª Ÿà°“√ª≈Ÿ°∂à“¬μ—∫„πºŸâ„À≠à  ¡’¥—ßπ’È

1. μ—∫Õ—°‡ ∫‡√◊ÈÕ√—ß®“°‰«√— μ—∫Õ—°‡ ∫∫’‰«√— μ—∫Õ—°‡ ∫´’ autoimmune

hepatitis μ—∫Õ—°‡ ∫®“°¬“  ¡ÿπ‰æ√·≈– ÿ√“

2. ‚√§∑àÕπÈ”¥’Õÿ¥μ—π‡√◊ÈÕ√—ß ‡™àπ primary biliary cirrhosis, sclerosing cholan-

gitis, biliary atresia

3. ‚√§ metabolic liver disorders ‡™àπ hemochromatosis, Wilsonûs disease,

tyrosinemia, glycogen storage disease

4. μ—∫«“¬‡©’¬∫æ≈—π (fulminant hepatic failure) ®“° “‡Àμÿμà“ßÊ ‡™àπ ¬“

 ¡ÿπ‰æ√ ‰«√— μ—∫Õ—°‡ ∫

5. ¡–‡√Áß‡´≈≈åμ—∫ (hepatocellular carcinoma)

6. ¿“«–Õ◊ËπÊ ∑’Ë‰¡àæ∫∫àÕ¬ ‡™àπ hepatoblastoma, hepatic hemangioendot-

helioma, polycystic liver disease, Budd-Chiari syndrome ‡ªìπμâπ

 “‡Àμÿ¢Õß‚√§μ—∫∑’Ëπ”‰ª Ÿà°“√ª≈Ÿ°∂à“¬μ—∫„πºŸâ„À≠à
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¢âÕ∫àß™’È (indication) ·≈–‡°≥±å (criteria) °“√ª≈Ÿ°∂à“¬μ—∫„πºŸâ„À≠à
·∫àßμ“¡ª√–‡¿∑¢Õß‚√§μ—∫

● μ—∫·¢Áß√–¬– ÿ¥∑â“¬ (decompensated cirrhosis)

ºŸâªÉ«¬§«√‰¥â√—∫°“√ª≈Ÿ°∂à“¬μ—∫‡¡◊ËÕ¡’‚Õ°“ √Õ¥™’«‘μ„π 1 ªïπâÕ¬°«à“

√âÕ¬≈– 90 À√◊Õ¡’μ—∫·¢ÁßÕ¬Ÿà„π√–¬– Child-Pugh B (Child-Pugh score >7) À√◊Õ Child-

Pugh C (Child-Pugh score >9) À√◊Õ¡’Õ“°“√·≈–Õ“°“√· ¥ß∂÷ß¿“«–·∑√°´âÕπ

¢Õßμ—∫·¢Áß ‰¥â·°à ¡’πÈ”„π∑âÕß (ascites), ‡¬◊ËÕ∫ÿ™àÕß∑âÕßÕ—°‡ ∫ (spontaneous bacte-

rial peritonitis), Õ“°“√∑“ß ¡Õß®“°‚√§μ—∫ (hepatic encephalopathy), À≈Õ¥

‡≈◊Õ¥¢Õ¥¢ÕßÀ≈Õ¥Õ“À“√·μ° (variceal hemorrhage), hepatorenal syndrome ‡ªìπμâπ

ºŸâªÉ«¬μ—∫·¢Áß√–¬– ÿ¥∑â“¬∑’Ë®–‰¥â√—∫°“√ª≈Ÿ°∂à“¬μ—∫ §«√¡’§à“ MELD score# ¡“°

°«à“ 15 ·≈–μâÕßÀ¬ÿ¥ ÿ√“μ‘¥μàÕ°—π‰¡àπâÕ¬°«à“ 6 ‡¥◊Õπ

#MELD score = (0.957loge (Cr.-mg/dl) + 0.378loge (Bili-mg/dl) + 1.12loge (INR) +

0.643)*10

● ¡–‡√Áß‡´≈≈åμ—∫ (hepatocellular carcinoma)

‡æ◊ËÕ„Àâ‰¥âÕ—μ√“√Õ¥™’«‘μ¿“¬À≈—ßª≈Ÿ°∂à“¬μ—∫∑’Ë 5 ªï  Ÿß°«à“√âÕ¬≈– 70 °“√

ª≈Ÿ°∂à“¬μ—∫‡π◊ËÕß®“°‚√§¡–‡√Áß‡´≈≈åμ—∫§«√¡’¢âÕ∫àß™’È¥—ßπ’È ¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß

¢Õß°âÕππâÕ¬°«à“ 5 ́ ¡.„π°√≥’∑’Ë¡’‡æ’¬ß 1 °âÕπ À√◊Õ∂â“¡’¡“°°«à“ 1 °âÕπ·μà‰¡à‡°‘π

3 °âÕπ ¢π“¥¢Õß‡ âπºà“»Ÿπ¬å°≈“ß¢Õß°âÕπ∑’Ë„À≠à∑’Ë ÿ¥μâÕß‰¡à‡°‘π 3 ́ ¡.(À√◊Õ‡√’¬°«à“

Milan criteria) ‚¥¬‰¡à¡’°“√°√–®“¬¢Õß¡–‡√ÁßÕÕ°πÕ°μ—∫À√◊Õ‰¡à°√–®“¬‡¢â“

À≈Õ¥‡≈◊Õ¥¥”æÕ√å∑—≈(portal vein)

°“√ª≈Ÿ°∂à“¬μ—∫ºŸâ∑’Ë¡’√–¬–¢Õß¡–‡√Áßμ—∫‡°‘π Milan criteria §«√Õ¬Ÿà„π¥ÿ≈¬

æ‘π‘®¢Õß§≥–·æ∑¬å∑’Ë¥Ÿ·≈ª≈Ÿ°∂à“¬μ—∫¢Õß ∂“∫—ππ—ÈπÊ
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● μ—∫«“¬‡©’¬∫æ≈—π (fulminant hepatic failure)

„™â‡°≥±åμ“¡ Kingûs College criteria ¥—ß· ¥ß„π μ“√“ß∑’Ë 1

μ“√“ß∑’Ë 1  ¢âÕ∫àß™’È°“√ª≈Ÿ°∂à“¬μ—∫μ“¡ Kingûs College criteria

Acetaminophen overdose Non-acetaminophen causes

Arterial pH < 7.3 Prothrombin time > 100 «‘π“∑’ (INR > 6.5)

À√◊Õ ¡’ 3 ¢âÕμàÕ‰ªπ’È À√◊Õ ¡’ 3 „π 5 ¢âÕμàÕ‰ªπ’È

1. Prothrombin time > 100 «‘π“∑’ 1. Õ“¬ÿ < 10 À√◊Õ > 40 ªï

    (À√◊Õ INR > 7.7) 2.  “‡Àμÿ¢Õßμ—∫«“¬: non-A, non-B À√◊Õ

2. Creatinine > 3.4 ¡°./¥≈. μ—∫Õ—°‡ ∫®“°¬“

3. Grade III À√◊Õ IV hepatic 3. Jaundice > 7 «—π°àÕπ encephalopathy

encephalopathy 4. Prothrombin time > 50 «‘π“∑’ (INR > 3.5)

5. Bilirubin > 17.5 ¡°./¥≈.

● ¢âÕ∫àß™’È®”‡æ“–¢Õß‚√§∫“ß‚√§∑’Ë‰¡à “¡“√∂√—°…“¥â«¬«‘∏’Õ◊Ëπ ‡™àπ ¡’

§ÿ≥¿“æ™’«‘μ≈¥≈ß®“°Õ“°“√§—π¡“°∑’Ë‰¡àμÕ∫ πÕßμàÕ°“√√—°…“„π¿“«– chronic

cholestasis, hepatopulmonary syndrome œ≈œ
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¢âÕÀâ“¡ (contraindication)  „π°“√ª≈Ÿ°∂à“¬μ—∫„πºŸâ„À≠à

1. ¬—ß¥◊Ë¡ ÿ√“‡ªìπª√–®”

2. μ‘¥‡™◊ÈÕ∑—Ë«√à“ß°“¬√ÿπ·√ß (uncontrolled sepsis)

3. μ‘¥‡™◊ÈÕ human immunodeficiency virus (HIV)

4. ¡’‚√§√à«¡∑’Ë¡’º≈μàÕ√à“ß°“¬§àÕπ¢â“ß¡“° ‰¥â·°à ‚√§À—«„® ªÕ¥ À√◊Õ

√–∫∫ª√– “∑œ≈œ

5. ¡’¡–‡√Áß¢ÕßÕ«—¬«–Õ◊ËππÕ°‡Àπ◊Õ®“°¡–‡√Áß‡´≈≈åμ—∫∑’Ë¬—ß‰¡àÀ“¬¢“¥

6. §«“¡º‘¥ª°μ‘¢Õß®‘μÀ√◊Õ‚√§®‘μ∑’Ë‰¡à “¡“√∂§«∫§ÿ¡‰¥â

7. ‰¡à “¡“√∂„Àâ§«“¡√à«¡¡◊Õ°—∫°“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫∑—Èß°àÕπ·≈–¿“¬

À≈—ßºà“μ—¥

8. ‰¡à¡’§√Õ∫§√—« ≠“μ‘À√◊Õ‡æ◊ËÕπ™à«¬‡À≈◊Õ¥Ÿ·≈‰¥âÕ¬à“ß‡À¡“– ¡
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¢âÕ∫àß™’È (indication) ·≈–‡°≥±å (criteria) „π°“√ª≈Ÿ°∂à“¬μ—∫„π‡¥Á°

 “‡Àμÿ¢Õß‚√§μ—∫∑’Ëπ”‰ª Ÿà°“√ª≈Ÿ°∂à“¬μ—∫„π‡¥Á°  ¡’¥—ßπ’È

1. ‚√§∑’Ë¡’°“√Õÿ¥μ—πÀ√◊Õ§«“¡º‘¥ª°μ‘¢Õß∑àÕπÈ”¥’ ‡™àπ biliary atresia, scle-

rosing cholangitis

2. ‚√§∑“ßæ—π∏ÿ°√√¡∑’Ë¡’πÈ”¥’§—ËßÀ√◊Õ§«“¡º‘¥ª°μ‘¢Õß∑àÕπÈ”¥’ ‡™àπ progres-

sive familial intrahepatic cholestasis, Alagilleûs syndrome ‡ªìπμâπ

3. Metabolic liver disorders ‡™àπ Wilsonûs disease, tyrosinemia, Crigler-

Najjar syndrome, disorder of urea cycle, inborn error of bile acid me-

tabolism ‡ªìπμâπ

4. μ—∫«“¬‡©’¬∫æ≈—π (fulminant hepatic failure) ®“° “‡Àμÿμà“ßÊ

5.  “‡ÀμÿÕ◊ËπÊ ‡™àπ primary liver tumor, cystic fibrosis, total parenteral

nutrition-induced cholestasis

 “‡Àμÿ¢Õß‚√§μ—∫∑’Ëπ”‰ª Ÿà°“√ª≈Ÿ°∂à“¬μ—∫„π‡¥Á°
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¢âÕ∫àß™’È (indication) ·≈–‡°≥±å (criteria) „π°“√ª≈Ÿ°∂à“¬μ—∫„π‡¥Á°

1. ‚√§μ—∫·¢Áß (cirrhosis)  §«√∑”°“√ª≈Ÿ°∂à“¬μ—∫‡¡◊ËÕ¡’¢âÕ„¥¢âÕÀπ÷ËßμàÕ

‰ªπ’È

1.1  ‚√§μ—∫·¢Áß¥”‡π‘π‰ª Ÿà√–¬–∑â“¬‚¥¬¡’º≈°“√μ√«®¥—ßπ’È

- Total bilirubin „π´’√—Ë¡ > 9 ¡°./¥≈.

- Prothrombin time ¬“«π“π°«à“§à“ª°μ‘‡°‘π 5 «‘π“∑’ À√◊Õ INR

> 1.4

- Serum albumin< 3.5 °√—¡/¥≈.

1.2 ¡’¿“«–·∑√°´âÕπ®“°‚√§μ—∫·¢Áß‡™àπ

- Hepatic encephalopathy

- Refractory ascites

- Spontaneous bacterial peritonitis

- Recurrent variceal bleeding

- Intractable pruritus

- Hepatopulmonary syndrome

- Growth failure (∑—Èß∑’Ë‰¥â„Àâ nutritional support ‡μÁ¡∑’Ë)

2. Acute liver failure (fulminant hepatic failure)  „™â‡°≥±åμ“¡

Kingûs College criteria ‡™àπ‡¥’¬«°—∫ºŸâ„À≠à (μ“√“ß∑’Ë 1)  πÕ°®“°π’È§«√æ‘®“√≥“

ª≈Ÿ°∂à“¬μ—∫„π°√≥’æ¬“°√≥å‚√§‰¡à¥’ ‰¥â·°à grade III - IV hepatic encephalopathy

¢π“¥μ—∫≈¥≈ßÕ¬à“ß√«¥‡√Á«√à«¡°—∫ AST ·≈– ALT ≈¥≈ßÕ¬à“ß√«¥‡√Á«·≈–¬—ß¡’

coagulogram º‘¥ª°μ‘Õ¬à“ß√ÿπ·√ß

3. Metabolic liver disorders  ∑’Ë‰¡àμÕ∫ πÕßμàÕ°“√√—°…“μ“¡¡“μ√∞“π

‡™àπ tyrosinemia, Crigler-Najjar type I, organic acidemia, primary oxalosis, Wilsonûs

disease ‡ªìπμâπ

4. ‡π◊ÈÕßÕ°ª∞¡¿Ÿ¡‘¢Õßμ—∫∑’Ë‰¡à “¡“√∂ºà“μ—¥‰¥â‚¥¬¬—ß‰¡à¡’°“√°√–®“¬

ÕÕ°πÕ°μ—∫  ”À√—∫¡–‡√Áß‡´≈≈åμ—∫„™â Milan criteria ‡™àπ‡¥’¬«°—∫ºŸâ„À≠à
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¢âÕÀâ“¡ (contraindication) „π°“√ª≈Ÿ°∂à“¬μ—∫„π‡¥Á°

1. μ‘¥‡™◊ÈÕ HIV

2. μ‘¥‡™◊ÈÕ∑—Ë«√à“ß°“¬√ÿπ·√ß (uncontrolled sepsis)

3. ¡’‚√§¢ÕßÕ«—¬«–Õ◊ËπÊ ∑’Ë√ÿπ·√ß´÷Ëß‰¡à “¡“√∂°≈—∫§◊π‰¥â¿“¬À≈—ßª≈Ÿ°

∂à“¬μ—∫

4. ‚√§ªÕ¥À√◊Õ‚√§À—«„®√ÿπ·√ß∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß„π°“√¥¡¬“ ≈∫·≈–

°“√ºà“μ—¥

5. ¡’§«“¡æ‘°“√∑“ß ¡ÕßÀ√◊Õªí≠≠“ÕàÕπ

6. ‰¡à¡’§√Õ∫§√—«À√◊Õ≠“μ‘™à«¬‡À≈◊Õ¥Ÿ·≈‰¥âÕ¬à“ß‡À¡“– ¡

‡Õ° “√Õâ“ßÕ‘ß

1. Murray KF, Carithers RL Jr, AASLD. AASLD practice guidelines: Evaluation of

the patient for liver transplantation. Hepatology 2005;41:1407-32.

2. Martin P, DiMartini A, Feng S, Brown R Jr, Fallon M. Evaluation for liver

transplantation in adults: 2013 practice guideline by the American Association

for the Study of Liver Diseases and the American Society of Transplantation.

Hepatology 2014;59:1144-65.

3. Kelly D, Mayer D. Liver transplantation. In: Kelly D, editor. Diseases of Liver

and Biliary System in Children. 3rd ed. West Sussex: Blackwell publishing;

2008. p. 503-530.
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Õ‘¡¡Ÿπ«‘∑¬“¢Õß°“√ª≈Ÿ°∂à“¬Õ«—¬«–
Immunological pathway of organ transplantation

§«“¡ ”‡√Á®¢Õß°“√ª≈Ÿ°∂à“¬μ—∫‡°‘¥¢÷Èπ§√—Èß·√°‡¡◊ËÕªï æ.». 2506 À√◊Õ

ª√–¡“≥§√÷Ëß»μ«√√…∑’Ëºà“π¡“ §«“¡ ”‡√Á®π’È§«∫§Ÿà‰ª°—∫°“√æ—≤π“¢Õß¬“°¥

¿Ÿ¡‘§ÿâ¡°—π™π‘¥μà“ßÊ À≈—°°“√ ”§—≠¢Õß°“√ª≈Ÿ°∂à“¬Õ«—¬«–§◊Õ°“√À“∑“ß≈¥¿Ÿ¡‘

μâ“π∑“π¢Õß√à“ß°“¬∑’Ë‰ª∑”≈“¬Õ«—¬«– À√◊Õ alloantigen ∑’Ë√à“ß°“¬‰¥â√—∫‡¢â“‰ª

„π¬ÿ§·√°Ê ¢Õß°“√„™â¬“°¥¿Ÿ¡‘π—Èπ‡√‘Ë¡¥â«¬°“√„™â steroid √à«¡°—∫¬“ azathioprine

®“°π—Èπ∑ÿ°Ê √–¬–ª√–¡“≥Àπ÷Ëß∑»«√√… ®–¡’°“√æ—≤π“¬“°≈ÿà¡„À¡àÊ ÕÕ°¡“

∑”„ÀâÕ—μ√“°“√√Õ¥™’«‘μÀ≈—ß°“√ª≈Ÿ°∂à“¬μ—∫ Ÿß¢÷Èπ‡ªìπ≈”¥—∫ ®π√–¬–À≈—ß¢Õß

°“√æ—≤π“¬“°¥¿Ÿ¡‘§ÿâ¡°—π ¡’·π«‚πâ¡¢Õß°“√æ—≤π“™π‘¥¢Õß¬“À√◊Õ«‘∏’°“√„™â¬“

‡æ◊ËÕ≈¥°“√‡°‘¥¿“«–·∑√° ấÕπμà“ßÊ ‡™àπ ≈¥°“√‡°‘¥¿“«–·∑√° ấÕπ¢Õß‰μ ‡ªìπμâπ

√«¡∂÷ß°“√À“™π‘¥¢Õß¬“ À√◊Õ °“√μ√«®À“≈—°…≥–∑“ßæ—π∏ÿ°√√¡¢Õß recipient ·≈–

donor ∑’Ë®–™à«¬À√◊Õ∑”π“¬°“√‡°‘¥¿“«–¢Õß immune tolerance ®π “¡“√∂À¬ÿ¥

¬“°¥¿Ÿ¡‘§ÿâ¡°—π‰ª„π∑’Ë ÿ¥

Recipient ‡¡◊ËÕ‰¥â√—∫μ—∫®“°donor À√◊Õ alloantigen ‡¢â“ Ÿà√à“ß°“¬ ®–¡’°“√

‡°‘¥ªØ‘°‘√‘¬“¢Õß¿Ÿ¡‘§ÿâ¡°—π∑—Èß·∫∫‰¡à‡©æ“–‡®“–®ß·≈–·∫∫‡©æ“–‡®“–®ß (innate

and adaptive immune response) °“√‡°‘¥ªØ‘°‘√‘¬“‡∫◊ÈÕßμâππ—Èπ antigen presenting

cell (APC) °√–μÿâπ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ T helper cell (TH) ®“°π—Èπ®–¡’°“√À≈—Ëß

interleukin 2 (IL-2) ´÷Ëß‡ªìπ‰´‚μ‰§πå∑’Ë ”§—≠∑’Ë‡ªìπ®ÿ¥‡√‘Ë¡μâπ¢Õß°√–∫«π°“√

Õ—°‡ ∫μà“ßÊμ“¡¡“ IL-2 ∑’ËÀ≈—ËßÕÕ°®“°‡´≈≈å®–‰ª∑”ªØ‘°‘√‘¬“°—∫ IL-2 receptor

∫π‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«∑”„Àâ‡°‘¥°“√·∫àßμ—«·≈–°“√‡æ‘Ë¡®”π«π¢Õß specific T cell

(¿“æ∑’Ë 1)
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¿“æ∑’Ë 1 °“√‡°‘¥ allograft rejection ‡¡◊ËÕ antigen presenting cells (APC) π” al-

loantigen ´÷Ëß express ∫π MHC class II ‚¡‡≈°ÿ≈∑”ªØ‘°‘√‘¬“°—∫ T cell

receptor (TCR) ∑”„Àâ¡’°“√°√–μÿâπ°“√‡æ‘Ë¡®”π«π¢Õß specific T cell

°≈‰° ”§—≠¢Õß°“√°√–μÿâπ TH π—ÈπæÕ®– √ÿª‰¥â¥—ßπ’È (¿“æ∑’Ë 2) „πμ—∫¡’

‡´≈≈åÀ≈—°∑’Ë∑”Àπâ“∑’Ë APC ´÷Ëß‰¥â·°à ‡´≈≈å¢Õß bile duct ·≈– vascular endothelium

‡ÀÁπ‰¥â®“°º≈∑“ßæ¬“∏‘«‘∑¬“¢Õßμ—∫‡«≈“‡°‘¥¿“«– acute rejection ≈—°…≥–°“√

Õ—°‡ ∫∑’Ë‡©æ“–„π¿“«–π’È§◊Õ endotheliitis ·≈– bile duct ¡’°“√Õ—°‡ ∫ ∫«¡·≈–

∂Ÿ°∑”≈“¬ ·≈–æ∫°“√Õ—°‡ ∫∫√‘‡«≥æÕ√å∑—≈ APC ‡À≈à“π’È∑”Àπâ“∑’Ë¬àÕ¬‚¡‡≈°ÿ≈¢Õß

antigen ®π¡’¢π“¥‡≈Á° ·≈–∂Ÿ° àßμàÕ‰ª∫πº‘«‡´≈≈å‚¥¬ —¡æ—π∏å°—∫  MHC class II

molecule ®“°π—Èπ TH ®–∑”Àπâ“∑’Ë√—∫√Ÿâ·≈–μÕ∫ πÕßμàÕ antigen π’È‚¥¬ºà“π∑“ßμ—«√—∫

§◊Õ  T cell receptors (TCR) ´÷Ëß¡’≈—°…≥–‡ªìπ complex ‚¡‡≈°ÿ≈ √à«¡°—∫ co-receptor

∑’Ë¡’Õß§åª√–°Õ∫¢Õß CD3 ‚¡‡≈°ÿ≈ πÕ°®“°π’È TCR ¬—ß¡’ co-stimulatory receptor:

CD28 [´÷Ëß∑”ªØ‘°‘√‘¬“°—∫ APC ºà“π‚¡‡≈°ÿ≈¢Õß B7 (CD80, CD86)], TCR ‡¡◊ËÕ√—∫√Ÿâ

antigen ®“° MHC class II ®–‡°‘¥ªØ‘°‘√‘¬“ àßºà“π®“°º‘«‡´≈≈å‡¢â“ Ÿà¿“¬„π‡´≈≈å
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·≈– àßμàÕ¢âÕ¡Ÿ≈ºà“π°√–∫«π°“√¿“¬„π‡´≈≈åÀ≈“¬¢—ÈπμÕπ ∑’Ë ”§—≠§◊Õ calcineurin

∂â“∂Ÿ°°√–μÿâπ  ®–‡°‘¥ªØ‘°‘√‘¬“ àßμàÕ‰ª∑”„Àâ nuclear factor of activated T cell (NF-

AT) ‡§≈◊ËÕπμ—«‡¢â“‰ªπ‘«‡§≈’¬  ∑”Àπâ“∑’Ë‡ªìπ transcription factor °√–μÿâπ

‚ª√‚¡‡μÕ√å¢Õß¬’π IL-2 ∑”„Àâ¡’°“√ √â“ß IL-2 ‡æ‘Ë¡¡“°¢÷Èπ ®÷ß‡°‘¥«ß®√°“√ √â“ß

·≈–°√–μÿâπ‡´≈≈å„Àâº≈‘μ IL-2 ·≈–‰´‚μ‰§πåÀ√◊Õ “√μà“ßÊ ∑’Ë‡°’Ë¬«‡π◊ËÕß°—∫°“√

Õ—°‡ ∫¡“°¢÷Èπ

πÕ°®“°°≈‰°¢â“ßμâπ·≈â« „π‡´≈≈åÀ≈—ß®“°∂Ÿ°°√–μÿâπºà“π IL-2/IL-2 receptor

¿“¬„π‡´≈≈å¬—ß¡’°≈‰°À≈—°∑’Ëºà“π‚¡‡≈°ÿ≈∑’Ë ”§—≠§◊Õ molecular target of rapamycin

À√◊Õ∑’Ë‡√’¬°«à“ mTOR ‚¡‡≈°ÿ≈π’È¬—ß¡’§«“¡‡°’Ë¬«‡π◊ËÕß°—∫ TCR co-receptor: CD28

¿“æ∑’Ë 2 °≈‰°°“√°√–μÿâπ°“√ √â“ß IL-2 ·≈– signaling molecules ∑’Ë ”§—≠¿“¬„π

‡´≈≈å ‡¡◊ËÕ‡°‘¥¿“«– allograft rejection √«¡∂÷ß°≈ÿà¡·≈–™π‘¥¢Õß¬“°¥

¿Ÿ¡‘§ÿâ¡°—π∑’ËÕÕ°ƒ∑∏‘Ï„π·μà≈–μ”·Àπàß¢Õß‡´≈≈å
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(‡°’Ë¬«‡π◊ËÕß°—∫¿“«– anergy), NF-KB ´÷Ëß‡ªìπ transcription factor ∑’Ë ”§—≠„π°“√

°√–μÿâπ¬’π∑’Ë‡°’Ë¬«‡π◊ËÕß°—∫¿“«–°“√Õ—°‡ ∫ ·≈– cyclin dependent kinase (CDK)

´÷Ëß‡°’Ë¬«‡π◊ËÕß°—∫°“√·∫àßμ—«¢Õß‡´≈≈å√–¬–μà“ßÊ πÕ°®“°π’È„ππ‘«‡§≈’¬ ‡Õß°“√∑’Ë

‡´≈≈å¢Õß‡¡Á¥‡≈◊Õ¥¢“«®–·∫àßμ—«‡æ‘Ë¡®”π«π¬àÕ¡μâÕß¡’°“√ √â“ß nucleic acid  ∑—Èß

°≈ÿà¡ purine ·≈– pyrimidine ‡æ◊ËÕ„™â„π°“√ √â“ß “¬ DNA

∑’Ë°≈à“«¡“‚¥¬¬àÕ¢â“ßμâπ‡æ◊ËÕ„Àâ ‡ÀÁπ¿“æ¢Õß«ß®√μâπ°”‡π‘¥¢Õß

°√–∫«π°“√‡°‘¥¿“«– acute rejection ∑’Ë‡√‘Ë¡‡°‘¥¢÷Èπ„π∑—π∑’À≈—ß∑’Ë√à“ß°“¬‰¥â√—∫

·Õπμ‘‡®π·ª≈°ª≈Õ¡‡¢â“‰ª ∑”„Àâ¡’°“√ √â“ß IL-2 ·≈–¡’°“√‡æ‘Ë¡®”π«π¢Õß spe-

cific T cell ·≈–‡°‘¥¡’¿“«–°“√Õ—°‡ ∫μ“¡¡“ ¬“°¥¿Ÿ¡‘§ÿâ¡°—π™π‘¥μà“ßÊ ∑’Ë∂Ÿ°§âπ

æ∫μà“ß°Á¡’°≈‰°„π°“√¬—∫¬—Èß°“√°√–μÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—π„πμ”·Àπàßμà“ßÊ ¢Õß‡´≈≈å

(¿“æ∑’Ë 2)

‡Õ° “√Õâ“ßÕ‘ß

1. Starzl TE, Klintmalm GB, Porter KA, Iwatsuki S, Schroter GP. Liver transplanta-

tion with use of cyclosporina and prednisone. N Engl J Med 1981;305:266-9.

2. John Devlin, Peter Donaldson, Roger Williams. Type of rejection and  immuno-

suppression. In: Williams R, Portmann B, Tan K-C, eds. The Practice of Liver

Transplantation. London: Churchill Livingstone, 1995. p. 183-89.
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ª√–‡¿∑¢Õß¬“°¥¿Ÿ¡‘§ÿâ¡°—π∑’Ë„™â„π°“√ª≈Ÿ°∂à“¬μ—∫

Corticosteroids

¬“°≈ÿà¡π’ÈÕÕ°ƒ∑∏‘Ï°«â“ß¢«“ß„π°“√°¥¿Ÿ¡‘§ÿâ¡°—π‰¥â·°à ¬—∫¬—Èß T-cell ·≈–

antigen-derived cytokine expression ‡™àπ IL-1, IL-2, IL-3 ·≈– IL-6 ¢π“¥∑’Ë„Àâ

√–À«à“ßºà“μ—¥‰¥â·°à 500-1000 ¡°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”®“°π—Èπ®÷ßª√—∫≈¥¢π“¥¬“

≈ßμ“¡≈”¥—∫   à«π„À≠à¡—°À¬ÿ¥¬“ corticosteroids ¿“¬À≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫

3-6 ‡¥◊Õπ

Calcineurin inhibitors (CNI) ‰¥â·°à ¬“ cyclosporine ·≈– tacrolimus

Cyclosporine ·≈– tacrolimus  —ß‡§√“–Àå®“°‡™◊ÈÕ√“ ÕÕ°ƒ∑∏‘Ï‚¥¬

cyclosporine ®—∫°—∫‚ª√μ’π™◊ËÕ cyclophilin ·≈– tacrolimus ®—∫°—∫‚ª√μ’π FK-binding

protein ‡¡◊ËÕ¬“®—∫°—∫‚ª√μ’π·≈â«®–¬—∫¬—Èß calcineurin ≈¥°“√°√–μÿâπ transcription

activation ¢Õß cytokine genes ¢Õß IL-2, TNF-alpha, IL-3, IL-4, œ≈œ π”‰ª Ÿà°“√

≈¥≈ß¢Õß T cell activation ·≈– proliferation

Tacrolimus ¡’°“√‡ª≈’Ë¬π·ª≈ß‚¥¬ºà“π CYP3A4 ·≈– CYP3A5 √âÕ¬≈– 90

¢Õß¬“ tacrolimus ∂Ÿ°°”®—¥ºà“ππÈ”¥’ ¢π“¥¢Õß¬“ª√—∫μ“¡√–¥—∫¬“ tacrolimus

°àÕπ√—∫ª√–∑“π (trough level) „π™à«ß·√°À≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫ª√–¡“≥ 5-15

π“‚π°√—¡/¡≈.À≈—ß 4-6 ‡¥◊Õπ ‡ªìπμâπ‰ª  ∂â“Õ“°“√ª°μ‘ √–¥—∫¬“ trough level

Õ“®≈¥≈ß‡ªìπ 5-7 π“‚π°√—¡/¡≈. „πºŸâªÉ«¬‡¥Á°„Àâ¢π“¥¬“√—∫ª√–∑“π‡√‘Ë¡μâπ 0.05-

0.1 ¡°./°°./«—π ·∫àß„Àâ 2 ‡«≈“À√◊Õ„π°√≥’∑’Ë‰¡à “¡“√∂√—∫ª√–∑“π¬“∑“ßª“°‰¥â

„Àâ™π‘¥©’¥„π¢π“¥ 0.03-0.05 ¡°./°°./«—π À¬¥μàÕ‡π◊ËÕß∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ·≈â«

ª√—∫μ“¡√–¥—∫¬“¥—ß°≈à“«¢â“ßμâπÀ√◊ÕμË”°«à“À“°‰¥â√—∫¬“°¥¿Ÿ¡‘§ÿâ¡°—πÕ◊Ëπ√à«¡

 ”À√—∫ cyclosporine À≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫™à«ß·√° §«√„Àâ√–¥—∫¬“ trough

level Õ¬Ÿàª√–¡“≥ 250-350 π“‚π°√—¡/¡≈. ∑’Ë 1 ‡¥◊ÕπÀ≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫Õ“®
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≈¥√–¥—∫¬“ trough level ‡ªìπ 150-250 π“‚π°√—¡/¡≈. ·≈– 6 ‡¥◊ÕπÀ≈—ßºà“μ—¥

Õ“®≈¥≈ß‡ªìπ 100-200 π“‚π°√—¡/¡≈. „πºŸâªÉ«¬‡¥Á°„Àâ¢π“¥¬“√—∫ª√–∑“π‡√‘Ë¡μâπ

5 ¡°./°°./«—π ·∫àß„Àâ 2 ‡«≈“ ·≈â«ª√—∫μ“¡√–¥—∫¬“¥—ß°≈à“«¢â“ßμâππÕ°®“°

μ‘¥μ“¡¥â«¬√–¥—∫ trough level ¬—ß “¡“√∂μ‘¥μ“¡√–¥—∫ cyclosporine ∑’Ë 2 ™—Ë«‚¡ß

À≈—ß√—∫ª√–∑“π¬“‡√’¬°«à“ C2 (‡æ◊ËÕμ‘¥μ“¡√–¥—∫¬“‰¡à„Àâ Ÿß®π¡’º≈μàÕ°“√∑”ß“π

¢Õß‰μ) §à“√–¥—∫ C2 À≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫™à«ß·√°§«√Õ¬Ÿà∑’Ë√–¥—∫ 850-1400

π“‚π°√—¡/¡≈. ·≈–≈¥≈ß‰¥âμ“¡≈”¥—∫∂â“º≈‡≈◊Õ¥¥’¢÷Èπ ª√–‚¬™πå¢Õß°“√„™â¬“

cyclosporine ‚¥¬μ‘¥μ“¡¥â«¬√–¥—∫ C2 Õ“®‰¡àμà“ß®“°°“√„™â tacrolimus Õ¬à“ß‰√

°Áμ“¡ „π¢≥–π’È¬—ß‰¡à¡’À≈—°∞“π¬◊π¬—π«à“°“√μ‘¥μ“¡ cyclosporine ¥â«¬√–¥—∫ C2

¥’°«à“°“√„™â troughlevel

Antiproliferativedrug ‰¥â·°à mycophenolatemofetil (MMF),
mycophenolic acid (MPA) ·≈– azathioprine

∑—Èß¬“ MMF ·≈– MPA ÕÕ°ƒ∑∏‘Ï¢—¥¢«“ß°√–∫«π°“√ √â“ß purine nucle-

otides ¢—¥¢«“ß°“√·∫àßμ—«¢Õß T ·≈– B lymphocytes ¬“ MMF ÕÕ°ƒ∑∏‘Ï‡ªìπ·∫∫

immediate release  à«π MPA ÕÕ°ƒ∑∏‘Ï‡ªìπ·∫∫ delayedrelease ¢π“¥¢Õß¬“ MMF

∑’Ë„™â∑—Ë«‰ªª√–¡“≥ 2-3 °√—¡/«—π „πºŸâªÉ«¬‡¥Á°„Àâ¢π“¥¬“√—∫ª√–∑“π 30-40 ¡°./

°°./«—π À√◊Õ 600 ¡°./æ◊Èπ∑’Ëº‘«°“¬ (μ√.¡.)/«—π ¢π“¥ Ÿß ÿ¥‰¡à‡°‘π 2-3 °√—¡/«—π  à«π

MPA „Àâ¢π“¥720-1440 ¡°./«—π ·∫àß√—∫ª√–∑“π«—π≈–2 §√—Èß „π‡¥Á°¬—ß‰¡à¡’°“√

»÷°…“¢π“¥¬“ MPA

¬“ azathioprine ‡ªìπ¬“∑’Ë¬—∫¬—Èß°“√·∫àßμ—«¢Õß‡´≈≈åºà“π purine synthesis

inhibition ¢π“¥¬“ azathioprine ∑’Ë„™â‰¥â·°à 1-3 ¡°./°°./«—π

mTOR Inhibitor

¬“°≈ÿà¡π’È®–‰ª®—∫°—∫ FK506-binding protein ‡°‘¥°“√¬—∫¬—Èß mammalian

targets of rapamycin ∑”„Àâ‡°‘¥°“√¬—∫¬—Èß T-cell proliferation ¢π“¥¢Õß¬“ sirolimus
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∑’Ë√—∫ª√–∑“π‡∑à“°—∫ 0.1 ¡°./°°. À√◊Õ 5 ¡°.„π§√—Èß·√° ®“°π—Èπ√—∫ª√–∑“π 2 ¡°./

«—π μ‘¥μ“¡√–¥—∫¬“°àÕπ√—∫ª√–∑“π¬“ (trough level) ‡æ◊ËÕ„Àâ‰¥â√–¥—∫¬“ª√–¡“≥

5-10 π“‚π°√—¡/¡≈.  à«π¢π“¥¬“√—∫ª√–∑“π‡√‘Ë¡μâπ¢Õß¬“ everolimus ‰¥â·°à 1

¡°.«—π≈– Õß§√—Èß ª√—∫¢π“¥¬“„Àâ‰¥â√–¥—∫¬“ trough level 3-8 π“‚π°√—¡/¡≈.¬“

∑—Èß Õß™π‘¥¡—°„™â√à«¡°—∫¬“°≈ÿà¡ CNI„π°√≥’∑’ËμâÕß°“√≈¥¢π“¥¢Õß¬“ CNI

 ”À√—∫¬“ sirolimus ¡’§”‡μ◊Õπ®“°Õß§å°“√Õ“À“√·≈–¬“¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“

«à“°“√„™â√à«¡°—∫ tacrolimus À√◊Õ cyclosporine „πºŸâªÉ«¬ª≈Ÿ°∂à“¬μ—∫Õ“®∑”„Àâ¡’ graft

survival ≈¥≈ß ‡æ‘Ë¡Õ—μ√“μ“¬¢ÕßºŸâªÉ«¬ ·≈–¡’ hepatic artery thrombosis ‡æ‘Ë¡¢÷Èπ

Antibody therapy   ·∫àß‡ªìπ 2 ª√–‡¿∑§◊Õ

Lymphocyte depleting antibody  ‰¥â·°à antithymocyte globulin (ATG)

‡ªìπ polyclonal antilymphocyte antibody ÕÕ°ƒ∑∏‘Ï∑”≈“¬ T cell  ºà“π°√–∫«π°“√

apoptosis ·≈– antibody-mediated cytolysis ¢π“¥¬“∑’Ë„™â 1.5-5 ¡°./°°. „Àâ„π 4-6

™¡. ‡ªìπ‡«≈“ 3-5 «—π Õ“®¡’º≈¢â“ß‡§’¬ß®“°¬“©’¥‰¥â

Non-lymphocyte depleting antibody  ‰¥â·°à IL-2 receptor antibody

∑’Ë¡’„™â„π¢≥–π’È§◊Õ basiliximab ¬“®—∫°—∫ IL-2 α-chain ‡°‘¥ competitive antagonism

¢Õß IL2-induced T cell proliferation ¢π“¥¬“∑’Ë„Àâ‰¥â·°à 20 ¡°. ∑“ßÀ≈Õ¥‡≈◊Õ¥

¥”„π«—πºà“μ—¥ ·≈–Õ’° 20 ¡°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”«—π∑’Ë 4 À≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫

„π‡¥Á°∑’ËπÈ”Àπ—°μ—«πâÕ¬°«à“ 35 °°. „Àâ≈¥¢π“¥¬“‡À≈◊Õ 10 ¡°./§√—Èß

À¡“¬‡Àμÿ  °“√‡≈◊Õ°„™â¬“°¥¿Ÿ¡‘§ÿâ¡°—π·μà≈–™π‘¥¢÷Èπ°—∫ªí®®—¬μà“ßÊ ∑’Ë

‡°’Ë¬«¢âÕß¢ÕßºŸâªÉ«¬ ‡™àπ Õ“¬ÿ ‚√§ª√–®”μ—«À√◊Õ‚√§√à«¡ ¢âÕ∫àß™’È¢Õß°“√ª≈Ÿ°∂à“¬

μ—∫ ¿“«–·∑√°´âÕπ ‡ªìπμâπ

¿“«–·∑√°´âÕπ¢Õß¬“°¥¿Ÿ¡‘§ÿâ¡°—π · ¥ß„πμ“√“ß∑’Ë 2
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μ“√“ß∑’Ë 2  º≈¢â“ß‡§’¬ß®“°¬“°¥¿Ÿ¡‘§ÿâ¡°—π

™π‘¥¢Õß¬“ º≈¢â“ß‡§’¬ß

Tacrolimus Hypertension, headache, infection, hyperglycemia, insu-
lin dependence, tremor, chronic renal failure, PTLD

Cyclosporine Hypertension, infection, hyperglycemia, chronic renal fail-
ure, hirsutism, gingival hyperplasia, PTLD

Sirolimus Hypercholesterolemia, infection, edema, proteinuria,
PTLD,delayed wound healing, may be associated with
hepatic artery thrombosis when use early post liver trans-
plantation

Corticosteroid Hypertension, increased appetite, Cushing syndrome, acne,
gastritis, hyperglycemia, delayed wound healing, osteoporo-
sis, delayed linear growth

Mycophenolate- Intestinal hypermotility, cramping, diarrhea, leukopenia,
mofetil (MMF)  anemia, thrombocytopenia, PTLD
Antithymocyte globulin Fever, chills, rash, anemia, thrombocytopenia, serum sick-

ness, nephritis, CMV infection and PTLD
IL-2 receptor antibody Rare infusion reaction, less opportunistic infection and

PTLD

¿“¬À≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫  “¡“√∂·∫àß√–¬–¢Õß°“√„™â¬“°¥¿Ÿ¡‘§ÿâ¡°—π

‰¥â‡ªìπ 2 √–¬– ‰¥â·°à √–¬–induction ·≈–√–¬– maintenance

1. Induction immunosuppression:  „πªí®®ÿ∫—π à«π„À≠à„™â¬“ 3

ª√–‡¿∑√à«¡°—π ‰¥â·°à corticosteroid, CNI √à«¡°—∫ antimetabolite ¬°‡«âπ„π°√≥’

æ‘‡»…∫“ß°√≥’ ‡™àπ °“√∑”ß“π¢Õß‰μ≈¥≈ß À√◊Õ‰¡àμâÕß°“√„™â corticosteroid

·π–π”„Àâ„™â IL-2 receptor antibody À√◊Õ antithymocyte globulin (ATG)
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● Steroid induction „™â methylprednisolone „π¢π“¥ 500 ¡°. ∂÷ß 1 °√—¡

● Antibody induction Õ“®„™â IL-2R antibody À√◊Õ lymphocytedepleting

antibody

‡π◊ËÕß®“°μ—∫‡ªìπÕ«—¬«–∑’Ë§àÕπ¢â“ß∑πμàÕ°“√‡°‘¥ rejection ·≈–°“√‡°‘¥

acute cellular rejection Õ“®‰¡à¡’º≈‡ ’¬„π√–¬–¬“«∑—ÈßμàÕμ—«ºŸâªÉ«¬·≈–μàÕÕ«—¬«–

¥—ßπ—Èπ°“√„™â antibody induction ®÷ß¡’ºŸâ„™â‰¡à¡“°π—° ®“° ∂‘μ‘¢Õß UNOS æ∫°“√„™â

antibody induction ª√–¡“≥√âÕ¬≈– 25 ·μà¡’·π«‚πâ¡∑’Ë‡æ‘Ë¡¢÷Èπ™â“Ê ∑ÿ°ªï

°“√»÷°…“∑’Ëºà“π¡“ à«π¡“°æ∫«à“°“√„™â antibody induction ™à«¬≈¥°“√

‡°‘¥ rejection ‰¥â°Á®√‘ß·μà‰¡à¡“°π—° ·≈–¬—ßæ∫«à“Õ—μ√“°“√√Õ¥¢ÕßºŸâªÉ«¬·≈–

Õ«—¬«–∑’Ë 1 ªï ‰¡à‰¥â‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë‰¡à‰¥â„™â antibody induction

πÕ°®“°π’È¬—ßæ∫«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫¡’‚Õ°“ ‡°‘¥‰μ«“¬À≈—ß

ºà“μ—¥‰¥â Ÿß °“√»÷°…“„π√–¬–À≈—ß¡—°„™â antibody induction ‡æ◊ËÕ®ÿ¥ª√– ß§å∑’Ë®–

≈¥ renal toxicity ¢Õß CNI¥â«¬°“√„Àâ antibody induction √à«¡°—∫°“√„™â CNI

¢π“¥μË”°«à“ª°μ‘ ·≈–/À√◊Õ ‡√‘Ë¡°“√„™â CNI À≈—ßºà“μ—¥√–¬–Àπ÷Ëß (delayed introduc-

tion of CNI)

‡π◊ËÕß®“° IL-2 receptor antibody ¡’√“§“ Ÿß¡“° ·≈–º≈μàÕ°“√Õ¬Ÿà√Õ¥

¢ÕßÕ«—¬«–·≈–¢ÕßºŸâªÉ«¬„π√–¬–¬“«‰¡à‰¥â¥’°«à“°≈ÿà¡∑’Ë‰¡à‰¥â„™â¡“°π—° ®÷ß§«√

‡≈◊Õ°„™â antibody induction „πºŸâªÉ«¬∫“ß√“¬ ¥—ß¡’¢âÕ∫àß„™â¥—ßπ’È

¢âÕ∫àß„™â

1.  ºŸâªÉ«¬∑’Ë¡’¿“«– hepatorenal syndrome

2.  ºŸâªÉ«¬∑’Ë¡’¿“«–‰μ«“¬‡©’¬∫æ≈—π°àÕπºà“μ—¥

3.  ºŸâªÉ«¬ CKD stage 3 ¢÷Èπ‰ª À√◊ÕºŸâªÉ«¬ CKD stage 2 with acute kidney

injury

4.  μ—∫∑’Ë‰¥â√—∫∫√‘®“§®“° extended criteria donor

5.  ¿“«–Õ◊ËπÊ ∑’Ë¡’§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥ rejection À√◊Õ post-operative renal

impairment  Ÿß°«à“ª°μ‘
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¬“∑’Ë„™â

Antibody ∑’Ë¡’„™â„πªí®®ÿ∫—π¡’ IL-2R receptorantibody (´÷Ëßªí®®ÿ∫—π‡À≈◊Õ‡æ’¬ß

μ—«‡¥’¬«§◊Õ basiliximab) ·≈– lymphocyte depleting antibody ‰¥â·°à thymoglobulin

·≈– anti-thymocyteglobulin

Basiliximab

„Àâ¢π“¥ 20 ¡°. ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”¡—°‡√‘Ë¡„Àâ¬“„πÀâÕßºà“μ—¥À≈—ß®“°À¬ÿ¥

‡≈◊Õ¥‰¥â·≈â« (μà“ß®“°°“√ª≈Ÿ°∂à“¬‰μ∑’Ëπ‘¬¡„Àâ°àÕπ°“√ºà“μ—¥ ‡π◊ËÕß®“°°“√ºà“μ—°

ª≈Ÿ°∂à“¬μ—∫¡’°“√‡ ’¬‡≈◊Õ¥¡“° ∂â“„Àâ°àÕπºà“μ—¥Õ“®¡’°“√ Ÿ≠‡ ’¬‰ª°—∫°“√‡ ’¬

‡≈◊Õ¥‰¥â) ·≈–„Àâ§√—Èß∑’Ë Õß „π«—π∑’Ë 4 À≈—ßºà“μ—¥

Thymoglobulin ·≈– anti-thymocyte globulin

„Àâ„π¢π“¥ 1.5 ¡°./°°./§√—Èß«—π≈–§√—Èß‡ªìπ‡«≈“ 5-7 «—π (°“√∫√‘À“√¬“√«¡

∑—Èß°“√„Àâ pre-medication √“¬≈–‡Õ’¬¥„πÀ—«¢âÕ°“√√—°…“ rejection)
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2. Maintenance immunosuppression:  À≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫ à«π

„À≠à¡’°“√„™â corticosteroid ¢π“¥ Ÿß„π™à«ß·√° μàÕ¡“®÷ß§àÕ¬Ê≈¥¢π“¥¬“≈ß

μ“¡≈”¥—∫ ®πÀ¬ÿ¥¬“ corticosteroid ¿“¬„π 3-6 ‡¥◊Õπ (¬°‡«âπ°“√ºà“μ—¥ª≈Ÿ°

∂à“¬μ—∫®“°¿“«– autoimmune hepatitis) Õ“®„™â¬“‡æ’¬ß™π‘¥‡¥’¬« (monotherapy)

À√◊Õ 2 ™π‘¥ (double therapy)  ‚¥¬¡’ CNI ‡ªìπ¬“À≈—°·≈–„™â√à«¡°—∫¬“°≈ÿà¡ anti-

proliferative drug À√◊Õ mTOR-inhibitor

°“√„™â¬“°¥¿Ÿ¡‘§ÿâ¡°—π ”À√—∫°“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫‚¥¬∑—Ë«‰ª

®“°°“√»÷°…“ meta-analysis „πºŸâ„À≠àæ∫«à“ tacrolimus ™à«¬≈¥Õ—μ√“μ“¬

°“√ Ÿ≠‡ ’¬μ—∫·≈–°“√‡°‘¥ acute rejection ¡“°°«à“ cyclosporine Õ¬à“ß‰√°Áμ“¡∑—Èß

tacrolimus ·≈– cyclosporine ‡ªìπ∑’Ëπ‘¬¡„™â‡ªìπ¬“°¥¿Ÿ¡‘§ÿâ¡°—π¿“¬À≈—ßºà“μ—¥ª≈Ÿ°

∂à“¬μ—∫ ‚¥¬„™â‡æ’¬ßμ—«‡¥’¬« (monotherapy) À√◊Õ„™â√à«¡°—∫¬“Õ◊Ëπ ‡™àπ „™â√à«¡°—∫

¬“°≈ÿà¡ anti-proliferative À√◊Õ¬“°≈ÿà¡ mTOR-inhibitor ‡æ◊ËÕÀ≈’°‡≈’Ë¬ßº≈¢â“ß‡§’¬ß

®“°¬“ CNI „π¢π“¥ ŸßÕ“®æ‘®“√≥“„™â cyclosporine „π°√≥’∑’Ë¡’§«“¡‡ ’Ë¬ßμàÕ

°“√‡°‘¥ PTLD ‰¥â·°à °“√ª≈Ÿ°∂à“¬μ—∫∑’Ë‰¥âμ—∫®“°ºŸâ∫√‘®“§∑’Ë¡’ EBV IgG (+) ·≈–

ºŸâ√—∫∫√‘®“§¡’ EBV IgG (-) À√◊Õ°√≥’∑’Ë¡’º≈¢â“ß‡§’¬ßÀ√◊Õªí≠À“®“°°“√„™â¬“

tacrolimus

°“√„™â¬“°¥¿Ÿ¡‘§ÿâ¡°—π‡¡◊ËÕºà“μ—¥ª≈Ÿ°∂à“¬μ—∫„π°√≥’‡©æ“–

● ¿“«–‰μ«“¬À√◊Õ°“√∑”ß“π¢Õß‰μ≈¥≈ß (À√◊Õ¡’§«“¡‡ ’Ë¬ßμàÕ°“√

∑”ß“π¢Õß‰μ≈¥≈ß)

 “‡Àμÿ∑’Ë∑”„Àâ°“√∑”ß“π¢Õß‰μ≈¥≈ß°àÕπ·≈–À≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫ ‰¥â·°à

●● ¡’ªí®®—¬‡ ’Ë¬ß°àÕπºà“μ—¥ª≈Ÿ°∂à“¬μ—∫ ‡™àπ ‡∫“À«“π §«“¡¥—π‚≈À‘μ

 Ÿß œ≈œ

●● ‡°‘¥¿“«–‡∫“À«“πÀ≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫

●● ‡°‘¥§«“¡¥—π‚≈À‘μ ŸßÀ≈—ßºà“μ—¥ª≈Ÿ°∂à“¬μ—∫
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●● ‰¥â√—∫¬“∑’Ë¡’º≈‡ ’¬μàÕ‰μ

●● ‡ªìπº≈¢â“ß‡§’¬ß¢Õß¬“ CNI

·π«∑“ß‡≈◊Õ°ªØ‘∫—μ‘‡¡◊ËÕ¡’¿“«–°“√∑”ß“π¢Õß‰μ≈¥≈ß

1. „™â¬“ CNI ¢π“¥πâÕ¬μ—Èß·μà·√° (early minimization) À√◊ÕÀ¬ÿ¥„™â¬“ CNI

·μà‡π‘ËπÊ (early withdrawal CNI)

■ °“√„™â¬“ CNI ¢π“¥μË”Ê (‰¥â·°à target level ¢Õß¬“ CNI ª√–¡“≥

√âÕ¬≈– 50-70 ¢Õß√–¥—∫ª°μ‘) √à«¡°—∫ MMF æ∫«à“¡’Õÿ∫—μ‘°“√≥å

¢Õß¿“«– rejection πâÕ¬°«à“„™â¬“ CNI ¢π“¥ª°μ‘

■ °“√»÷°…“™◊ËÕ PROTECT study ‡√‘Ë¡„Àâ¬“ CNI ¢π“¥μË”Ê √à«¡°—∫¬“

everolimus æ∫«à“™à«¬‡æ‘Ë¡ glomerular filtration rate (GFR) ‡¡◊ËÕ

‡∑’¬∫°—∫¬“ CNI „π¢π“¥ª°μ‘

2. ‡ª≈’Ë¬π CNI ‰ª„™â¬“ CNI ¢π“¥μË”√à«¡°—∫¬“μ—«Õ◊Ëπ (CNI switching) ‡™àπ

■ CNI ¢π“¥μË”Ê √à«¡°—∫ MMF æ∫«à“™à«¬‡æ‘Ë¡°“√∑”ß“π¢Õß‰μ

■ ¿“¬À≈—ßºà“μ—¥ª≈Ÿ°μ—∫π“π°«à“ 6 ‡¥◊Õπ „π°√≥’∑’Ë¡’°“√∑”ß“π¢Õß

‰μ≈¥≈ß¡“° ¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë®–„™â¬“ antiproliferative drug

‡æ’¬ß™π‘¥‡¥’¬«„π°“√°¥¿Ÿ¡‘§ÿâ¡°—π ·μà®”‡ªìπμâÕß‡ΩÑ“√–«—ßÕ¬à“ß

„°≈â™‘¥‡æ√“–¡’§«“¡‡ ’Ë¬ß¢Õß°“√‡°‘¥ rejection §àÕπ¢â“ß Ÿß‚¥¬

‡©æ“–Õ¬à“ß¬‘Ëß¿“¬„π 5 ªï·√°

3. ‰¡à„™â CNI „π Ÿμ√¬“°¥¿Ÿ¡‘§ÿâ¡°—π (CNI-free regimen) À≈—ßºà“μ—¥ª≈Ÿ°

∂à“¬μ—∫™à«ß·√°Ê ‡π◊ËÕß®“°¡’§«“¡‡ ’Ë¬ß Ÿß¢Õß°“√‡°‘¥ rejection

¢≥–π’È¬—ß‰¡à¡’¢âÕ¡Ÿ≈ π—∫ πÿπ‡æ’¬ßæÕ¢Õß°“√‰¡à„™â¬“ CNI ‡ªìπ¬“°¥

¿Ÿ¡‘§ÿâ¡°—π

● °“√μ‘¥‡™◊ÈÕ‰«√— μ—∫Õ—°‡ ∫ ´’

●● ¡’√“¬ß“π∑’Ëæ∫«à“¬“ cyclosporine ¡’ƒ∑∏‘ÏμàÕμâ“π‡™◊ÈÕ‰«√— μ—∫Õ—°‡ ∫

´’ ®÷ß¡’ºŸâ‡™◊ËÕ«à“¬“ cyclosporine πà“®–‡ªìπ¬“°¥¿Ÿ¡‘§ÿâ¡°—π∑’Ë§«√

„™â„π¿“«–ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫∑’Ëμ‘¥‡™◊ÈÕ‰«√— μ—∫Õ—°‡ ∫´’ ·μà®π∂÷ß
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ªí®®ÿ∫—π‰¡à¡’¢âÕ¡Ÿ≈¬◊π¬—π‰¥â·πàπÕπ«à“°“√„™â¬“ cyclosporine ¥’°«à“

tacrolimus „π°√≥’π’È

● ¡–‡√Áß‡´≈≈åμ—∫ (hepatocellular carcinoma)

·π–π”„Àâ„™â¬“ sirolimus À√◊Õ everolimus ‡ªìπ¬“°¥¿Ÿ¡‘§ÿâ¡°—π√à«¡

„π°“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫®“°¡–‡√Áß‡´≈≈åμ—∫ ‡π◊ËÕß®“° sirolimus ·≈–

everolimus ∑”Àπâ“∑’Ë¬—∫¬—Èß  mammalian target of rapamycin (m-TOR)

pathway  ́ ÷Ëß¡’§«“¡‡°’Ë¬«¢âÕß°—∫°“√‡°‘¥¡–‡√Áß‡´≈≈åμ—∫ ®“°°“√»÷°…“

meta-analysis 2 √“¬ß“π  æ∫«à“ sirolimus ™à«¬≈¥°“√°≈—∫‡ªìπ

„À¡à¢Õß¡–‡√Áß‡´≈≈åμ—∫·≈–™à«¬≈¥Õ—μ√“‡ ’¬™’«‘μÕ¬à“ß‰√°Áμ“¡ ¡’

§”‡μ◊Õπ‡°’Ë¬«°—∫°“√„™â sirolimus „πºŸâªÉ«¬ª≈Ÿ°∂à“¬μ—∫¥—ß°≈à“«

¢â“ßμâπ

● °“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫·≈–‰μ (combined liver kidney trans-

plantation - CLKT)

·π«∑“ß°“√„™â¬“°¥¿Ÿ¡‘§ÿâ¡°—π§≈â“¬°—∫°“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫

Õ¬à“ß‡¥’¬« ·μà¡’¢âÕæ÷ß√–«—ß‰¥â·°à GFR ¿“¬À≈—ß CLKT ®–μË”°«à“

ª°μ‘À√◊Õ¡’§à“ª√–¡“≥√âÕ¬≈– 50 ¢Õßª°μ‘ °“√‡≈◊Õ°„™â¬“ CNI

¢π“¥μË”Ê √à«¡°—∫¬“°≈ÿà¡ antiproliferative ‡ªìπ¬“°¥¿Ÿ¡‘§ÿâ¡°—π®÷ß¡’

§«“¡‡À¡“– ¡°—∫°√≥’π’È
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°“√¥Ÿ·≈√—°…“ acute rejection „π°“√ª≈Ÿ°∂à“¬μ—∫

ºŸâªÉ«¬À≈—ß°“√ª≈Ÿ°∂à“¬μ—∫Õ“®¡’¿“«–·∑√°´âÕπÀ≈“¬ª√–°“√ ‡™àπ º≈¢â“ß

‡§’¬ß¢Õß¬“°¥¿Ÿ¡‘§ÿâ¡°—π °“√°≈—∫‡ªìπ´È”¢Õß‚√§μ—∫‡¥‘¡ ¡–‡√Áß‡´≈≈åμ—∫ μ—∫

Õ—°‡ ∫‡√◊ÈÕ√—ß∑’Ë‰¡à∑√“∫ “‡Àμÿ allograft rejection ·≈– graft fibrosis ‚¥¬∑—Ë«‰ª liver

allograft rejection ¡—°‰¡à∑”„Àâ‡°‘¥ late graft deterioration ·≈– graft failure ‡À¡◊Õπ

solid organ allograft Õ◊ËπÊ ‡π◊ËÕß®“° liver allograft ¡’ tolerogenic properties

Acute cellular rejection (ACR)

ACR ¡—°‡°‘¥„π™à«ß‡¥◊Õπ·√°Ê À≈—ß°“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫  ‚¥¬·∫àß‡ªìπ

(1) early ACR (‡°‘¥¿“¬„π 90 «—πÀ≈—ß°“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫) ´÷Ëß¡—°‰¡à¡’º≈°√–∑∫

μàÕÕ—μ√“√Õ¥¢Õßμ—∫·≈–ºŸâªÉ«¬„π√–¬–¬“«¬°‡«âπ„πºŸâªÉ«¬‰«√— μ—∫Õ—°‡ ∫ ’́‡√◊ÈÕ√—ß

·≈– (2) late ACR (‡°‘¥¿“¬À≈—ß 90 «—πÀ≈—ß°“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫) ´÷ËßÕ“®¡’§«“¡

 —¡æ—π∏å°—∫°“√‡°‘¥ chronic rejection ¿“¬À≈—ß ·≈–Õ“® àßº≈„ÀâÕ—μ√“√Õ¥¢Õß

μ—∫·≈–Õ—μ√“√Õ¥¢ÕßºŸâªÉ«¬≈¥≈ß

®“°°“√»÷°…“ SPLIT study μ‘¥μ“¡‡¥Á° 461 §π‰ªÕ¬à“ßπâÕ¬ 5 ªïÀ≈—ß

°“√ª≈Ÿ°∂à“¬μ—∫  æ∫«à“ª√–¡“≥√âÕ¬≈– 50 ¡’ ACR „πªï·√° √âÕ¬≈– 60 ¡’ ACR

¿“¬„π 5 ªï ·≈–ª√–¡“≥√âÕ¬≈– 20 ∑’Ë‰¡à¡’ early ACR ‡°‘¥ late-onset ACR „π™à«ß

1-5 ªï°“√‡°‘¥ ACR ¡“°°«à“ 1 §√—Èß¡’§«“¡ —¡æ—π∏å°—∫°“√‡æ‘Ë¡§«“¡‡ ’Ë¬ßμàÕ°“√

‡°‘¥ late graft loss ª√–¡“≥ 2 ‡∑à“

Õ“°“√/Õ“°“√· ¥ß ·≈–°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√

●● ºŸâªÉ«¬ à«π„À≠à‰¡à¡’Õ“°“√ „π√“¬∑’Ë¡’  ACR √ÿπ·√ßÕ“®¡’Õ“°“√ÕàÕπ‡æ≈’¬

§≈◊Ëπ‰ âÕ“‡®’¬π ‡∫◊ËÕÕ“À“√ ª«¥∑âÕß ‰¢âμË”Ê ·≈–μ“μ—«‡À≈◊Õß  „π

ºŸâªÉ«¬‡¥Á°Õ“®¡’Õ“°“√‰¢â √âÕß°«π ·≈–°√–«π°√–«“¬ (irritability)
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●● °“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ æ∫√–¥—∫AST, ALT, ALP, GGT, ·≈– biliru-

bin  Ÿß¢÷Èπ

°“√«‘π‘®©—¬ ACR

μâÕßμ√«®«‘π‘®©—¬·¬°®“°‚√§Õ◊ËπÊ ‡™àπ °“√μ‘¥‡™◊ÈÕ (‡™àπ CMV, herpes sim-

plex virus, hepatitis E), recurrent hepatitis B ·≈– C, steatohepatitis, drug-induced

liver injury, biliary complications ·≈– hepatic artery thrombosis ‚¥¬„™âÕ“°“√/

Õ“°“√· ¥ß∑“ß§≈‘π‘° °“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ °“√μ√«®∑“ß√—ß ’«‘∑¬“ ·≈–/

À√◊Õ °“√μ√«®™‘Èπ‡π◊ÈÕμ—∫

●● °“√μ√«®™‘Èπ‡π◊ÈÕμ—∫‡æ◊ËÕ«‘π‘®©—¬ ACR ¡’≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“∑’Ë ”§—≠

§◊Õ (1) mixed, but predominantly mononuclear inflammatory cells infil-

trate in the portal triad; (2) bile duct inflammation/damage; ·≈– (3)

endotheliitis ·≈–§«√ª√–‡¡‘π§«“¡√ÿπ·√ß¢Õß ACR ¥â«¬√–∫∫ rejection

activity index (RAI) ¢Õß International Banff Schema 1997 ¥—ßμ“√“ß∑’Ë 3

‚¥¬¡’‡°≥±å°“√ª√–‡¡‘π (0-9 §–·ππ) ¥—ßπ’È

■ 0-2 §–·ππ = no rejection

■ 3 §–·ππ = borderline

■ 4-5 §–·ππ = mild rejection

■ 6-7 §–·ππ = moderate rejection

■ 8-9 §–·ππ = severe rejection

Õ¬à“ß‰√°Áμ“¡ °“√«‘π‘®©—¬ ACR §«√ Õ∫∂“¡ª√–«—μ‘§«“¡§√∫∂â«π¢Õß°“√

√—∫ª√–∑“π¬“ (drug compliance) ·≈–μ√«®«—¥√–¥—∫¬“°¥¿Ÿ¡‘§ÿâ¡°—π (immunosup-

pression) „π‡≈◊Õ¥¥â«¬‡ ¡Õ
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μ“√“ß∑’Ë 3 Rejection activity index (RAI): Banff Schema for Grading Liver Allograft

Rejection: An International Consensus (Hepatology 1997;25:658-63)

Category Criteria Score

Mostly lymphocytic inflammation involving, but not
noticeably expanding, a minority of the triads
Expansion of most or all of the triads, by a mixed infil-
trate containing lymphocytes with occasional blasts, neu-
trophils and eosinophils
Marked expansion of most or all of the triads by a mixed
infiltrate containing numerous blasts and eosinophils with
inflammatory spillover into the periportal parenchyma

A minority of the ducts are cuffed and infiltrated by
inflammatory cells and show only mild reactive changes
such as increased nuclear: cytoplamic ratio of the
epithelial cells
Most or all of the ducts infiltrated by inflammatory cells.
More than an occasional duct shows degenerative changes
such as nuclear pleomorphism, disordered polarity and
cytoplasmic vacuolization of the epithelium
As above for 2, with most or all of the ducts showing
degenerative changes or focal lumenal disruption

Subendothelial lymphocytic infiltration involving some, but
not a majority of the portal and/or hepatic venules
Subendothelial infiltration involving most or all of the
portal and/or hepatic venules
As above for 2, with moderate or severe perivenular
inflammation that extends into the perivenular parenchyma
and is associated with perivenular hepatocyte necrosis

Portal
inflammation

Bile duct
inflammation/
damage

Venous endo-
thelial inflam-
mation

1

2

3

1

2

3

1

2

3

NOTE: Total Score = Sum of Components. Criteria that can be used to score liver allograft biopsies
with acute rejection, as defined by the World Gastroenterology Consensus Document.
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·π«∑“ß°“√√—°…“ ACR (¿“æ∑’Ë 3)

¿“æ∑’Ë 3  ·π«∑“ß¥Ÿ·≈√—°…“ acute cellular rejection (ACR)

●● °√≥’ μ√«®™‘Èπ‡π◊ÈÕμ—∫¡’ RAI 4-5 ·π–π”„Àâ‡æ‘Ë¡√–¥—∫¬“ baseline immu-

nosuppression À√◊Õ‡æ‘Ë¡¬“°¥¿Ÿ¡‘§ÿâ¡°—π°≈ÿà¡Õ◊Ëπ ‡™àπ corticosteroid

(∂â“‡¥‘¡‰¡à‰¥â À√◊ÕÀ¬ÿ¥·≈â«), MMF À√◊Õ mTOR inhibitor

●● °√≥’ μ√«®™‘Èπ‡π◊ÈÕμ—∫¡’ RAI ≥ 6 À√◊Õ > 4 √à«¡°—∫Õ“°“√∑“ß§≈‘π‘° À√◊Õ

§«“¡º‘¥ª°μ‘∑“ßÀâÕßªØ‘∫—μ‘°“√ §«√„Àâ methylprednisolone 250-1000

¡°./«—π(„π‡¥Á°„Àâ methylprednisolone 10 ¡°./°°./«—π¢π“¥ Ÿß ÿ¥ 1 °√—¡)
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∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ‡ªìπ‡«≈“ 1-3 «—π ·≈–ª√—∫≈¥¢π“¥¬“≈ß¿“¬„π

5-10 «—π

●● °√≥’‰¡à “¡“√∂∑”°“√μ√«®™‘Èπ‡π◊ÈÕμ—∫ ‚¥¬¡’Õ“°“√∑“ß§≈‘π‘° ·≈–

§«“¡º‘¥ª°μ‘∑“ßÀâÕßªØ‘∫—μ‘°“√ ‡¢â“‰¥â°—∫ ACR ·π–π”„Àâ methylpred-

nisolone 250-1000 ¡°./«—π (À√◊Õ 10 ¡°./°°./«—π) ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

‡ªìπ‡«≈“ 1-3 «—π·≈–ª√—∫≈¥¢π“¥¬“≈ß¿“¬„π 5-10 «—π

●● ºŸâªÉ«¬ ACR ∑’ËμÕ∫ πÕßμàÕ corticosteroid ¡—°¡’Õ“°“√ ·≈–√–¥—∫§à“

‡Õπ‰´¡åμ—∫¥’¢÷Èπ¿“¬„π 2-5 «—π À≈—ß‰¥â¬“

●● °√≥’ ACR ‰¡àμÕ∫ πÕßμàÕ methylprednisolone ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”§√—Èß

·√° („π°√≥’∑’Ë‰¡à‰¥â∑”°“√μ√«®™‘Èπ‡π◊ÈÕ„π§√—Èß·√° §«√∑”°“√μ√«®

™‘Èπ‡π◊ÈÕμ—∫‡æ◊ËÕ¬◊π¬—π°“√«‘π‘®©—¬) Õ“®æ‘®“√≥“„Àâ°“√√—°…“¥â«¬ meth-

ylprednisolone ∑“ßÀ≈Õ¥‡≈◊Õ¥¥” ´È”Õ’°§√—Èß „π¢π“¥ 250-1000 ¡°./

«—π(À√◊Õ 10 ¡°./°°./«—π) μ‘¥μàÕ°—π‡ªìπ‡«≈“ 3-7 «—π À√◊Õæ‘®“√≥“

„Àâ°“√√—°…“¥â«¬ ATG „π¢π“¥ 1.5 ¡°./°°./§√—Èß«—π≈–§√—Èß∑“ßÀ≈Õ¥

‡≈◊Õ¥„π‡«≈“¡“°°«à“ 4-6 ™—Ë«‚¡ßμ‘¥μàÕ°—π 4-7 «—π (maximum cumula-

tive dose 21 ¡°./°°./course)

■ °√≥’„Àâ ATG §«√„Àâ pre-medication ¥â«¬ acetaminophen 500-1000

¡°. (À√◊Õ 10 ¡°./°°.„π‡¥Á°) ∑“ßª“°, diphenhydramine 25-100 ¡°.

(À√◊Õ1 ¡°./°°.„π‡¥Á°) ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”·≈– methylprednisolone

50-100 ¡°. (À√◊Õ 2 ¡°./°°.„π‡¥Á°) ∑“ßÀ≈Õ¥‡≈◊Õ¥¥” §«√‡ΩÑ“

√–«—ß°“√‡°‘¥ infusion-related reaction, °“√μ‘¥‡™◊ÈÕ, ¿“«–‡¡Á¥

‡≈◊Õ¥¢“«·≈–‡°≈Á¥‡≈◊Õ¥μË”·≈–μ‘¥μ“¡°“√μÕ∫ πÕßμàÕ ATG

‚¥¬¥ŸÕ“°“√∑“ß§≈‘π‘° ·≈–√–¥—∫§à“‡Õπ‰´¡åμ—∫

■ °√≥’ª√—∫‡æ‘Ë¡√–¥—∫ baseline immunosuppression, „Àâ methylpred-

nisolone ·≈–/À√◊Õ ATG ·π–π”„Àâ cotrimoxazole ·≈–/À√◊Õ antifun-

gal ‡æ◊ËÕªÑÕß°—π°“√μ‘¥‡™◊ÈÕ
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■ ‡π◊ËÕß®“°ºŸâªÉ«¬∑’Ë‰¥â√—∫ methylprednisolone À√◊Õ ATG ∑“ßÀ≈Õ¥‡≈◊Õ¥

¥”¡’§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥ CMV reactivation/infection ®÷ß§«√

„Àâ°“√ªÑÕß°—π´÷Ëß¡’ 2 ∑“ß‡≈◊Õ° ‰¥â·°à (1) °“√„Àâ ganciclovir prophy-

laxis; À√◊Õ (2) μ‘¥μ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß CMV viral load Õ¬à“ß

„°≈â™‘¥ ‡ªìπ‡«≈“ 3-6 ‡¥◊Õπ

●● √–À«à“ß√—°…“ ACR §«√ª√—∫ tacrolimus „ÀâÕ¬Ÿà√–¥—∫ 8-15 π“‚π°√—¡/

¡≈. ·≈–/À√◊Õ‡æ‘Ë¡¬“°¥¿Ÿ¡‘§ÿâ¡°—π °≈ÿà¡Õ◊Ëπ ‡™àπ corticosteroid (∂â“‡¥‘¡

‰¡à‰¥â À√◊ÕÀ¬ÿ¥·≈â«), MMF À√◊Õ mTOR inhibitor

●● „π°√≥’∑’Ë‡ªìπ refractory rejection À√◊Õ recurrent rejection Õ“®‡æ‘Ë¡¬“

°¥¿Ÿ¡‘§ÿâ¡°—πÕ’°Àπ÷Ëß™π‘¥ ‡™àπ MMF 1-2 °√—¡/«—π („π‡¥Á° ‡√‘Ë¡¢π“¥ 5

¡°./°°. √—∫ª√–∑“π«—π≈– 2 §√—Èß °àÕπÕ“À“√ ·≈â«‡æ‘Ë¡‡ªìπ  10-20 ¡°./

°°. ∂â“‰¡à¡’∑âÕß‡ ’¬·≈–√–¥—∫‡¡Á¥‡≈◊Õ¥¢“«‰¡àμË”¢π“¥¬“ Ÿß ÿ¥ 1 °√—¡)

À√◊Õ mTOR inhibitor
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°“√¥Ÿ·≈√—°…“ chronic rejection „π°“√ª≈Ÿ°∂à“¬μ—∫

Chronic rejection æ∫‰¥â‰¡à∫àÕ¬„πªí®®ÿ∫—π ·μà¡’§«“¡ ”§—≠ ‡π◊ËÕß®“°Õ“®

π”‰ª Ÿà graft dysfunction ·≈– graft loss „π√–¬–¬“«‚¥¬¡’ 2 ≈—°…≥–À≈—°Ê ‰¥â·°à

ductopenic rejection ·≈– late-onset cellular rejection „π‡¥Á°æ∫πâÕ¬°«à“√âÕ¬≈– 10

‚¥¬∑—Ë«‰ªæ∫πâÕ¬≈ß¡“°μ—Èß·μà¡’°“√„™â tacrolimus ¿“«–∑’Ë∑”„Àâ¡’°“√¥Ÿ¥´÷¡¬“°¥

¿Ÿ¡‘§ÿâ¡°—π∫°æ√àÕß ‡™àπ ∑âÕß‡ ’¬À√◊Õ medication non-compliance Õ“®‡ªìπ “‡Àμÿ

¢Õß CR Õ¬à“ß‰√°Áμ“¡ ¿“«– CR Õ“®‰¡à‰¥â‡°‘¥®“°°“√¡’ acute rejection ´È”Ê

„π‡¥Á°∑’Ë√—∫°“√ª≈Ÿ°∂à“¬μ—∫‰ª·≈â«π“π°«à“ 12 ‡¥◊Õπ¡—°æ∫ rejection πâÕ¬

Õ¬à“ß‰√°Áμ“¡‡¡◊ËÕ‡¢â“ Ÿà«—¬√ÿàπ Õ“®¡’ non-compliance ∑”„Àâ√–¥—∫¬“°¥¿Ÿ¡‘§ÿâ¡°—π

‰¡à‡æ’¬ßæÕ  àßº≈„Àâ‡°‘¥ late rejection ¿“«– CR Õ“®∑”„Àâ‡°‘¥ graft dysfunction

·≈– fibrosis „π√–¬–¬“«

Õ“°“√/Õ“°“√· ¥ß ·≈–°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√

●● ºŸâªÉ«¬ à«π„À≠à‰¡à¡’Õ“°“√ „π√“¬∑’Ë¡’  CR √ÿπ·√ßÕ“®¡’Õ“°“√/Õ“°“√

· ¥ß ¢Õß graft failure

°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ æ∫√–¥—∫ ALP, GGT, AST, ALT, ·≈– bilirubin

 Ÿß¢÷Èπ

°“√«‘π‘®©—¬ CR

●● μâÕß¡’°“√μ√«®™‘Èπ‡π◊ÈÕμ—∫ (Õâ“ßÕ‘ßμ“¡√–∫∫ International Banff Schema

2000) √à«¡°—∫«‘π‘®©—¬·¬°®“°‚√§Õ◊ËπÊ ‡™àπ °“√μ‘¥‡™◊ÈÕ, biliary complications,

recurrent primary sclerosing cholangitis/primary biliary cirrhosis ·≈– drug-induced

liver injury  ‚¥¬„™âÕ“°“√/Õ“°“√· ¥ß∑“ß§≈‘π‘° °“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√

À√◊Õ°“√μ√«®∑“ß√—ß ’«‘∑¬“
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●● §«√ Õ∫∂“¡ª√–«—μ‘§«“¡§√∫∂â«π¢Õß°“√√—∫ª√–∑“π¬“·≈–μ√«®

«—¥√–¥—∫¬“°¥¿Ÿ¡‘§ÿâ¡°—π„π‡≈◊Õ¥

°“√√—°…“ CR

●● §«√ª√—∫‡æ‘Ë¡√–¥—∫¬“ baseline immunosuppression, ‡æ‘Ë¡¬“°¥¿Ÿ¡‘§ÿâ¡°—π

™π‘¥Õ◊Ëπ (‡™àπ MMF ·≈–/À√◊Õ mTOR inhibitors), °√≥’∑’Ë„™â cyclosporine-based im-

munosuppression ·π–π”„Àâ‡ª≈’Ë¬π‡ªìπ tacrolimus-based

●● °√≥’‡°‘¥ graft failure Õ“®æ‘®“√≥“°“√ª≈Ÿ°∂à“¬μ—∫„À¡à
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