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Review Article

¿“«–‚´‡¥’È¬¡„π‡≈◊Õ¥μË” (hyponatremia) ‡ªìπ¿“«–∑’Ëæ∫‰¥â∫àÕ¬„πºŸâªÉ«¬

decompensated cirrhosis ‡π◊ËÕß®“°¡’§«“¡º‘¥ª°μ‘¢Õß°“√√—°…“ ¡¥ÿ≈¢ÕßπÈ”„π

√à“ß°“¬1 ·¡â«à“¡’°“√»÷°…“æ∫¿“«–π’È„πºŸâªÉ«¬μ—∫·¢Áß¡“π“π°«à“ 50 ªï2 ·μà„π√–¬–

·√°¬—ß‰¡à∑√“∫∂÷ß§«“¡ ”§—≠ ®π°√–∑—Ëß‡√‘Ë¡¡’°“√»÷°…“æ∫«à“ hyponatremia

‡ªìπμ—«™’È«—¥°“√æ¬“°√≥å‚√§ (prognostic indicator) „π¿“«–μ—∫·¢Áß3,4 ∑—Èß„π√–¬–

°àÕπ·≈–À≈—ß‰¥â√—∫°“√ª≈Ÿ°∂à“¬μ—∫5-9 ¿“«–π’È®÷ß‰¥â√—∫§«“¡ π„®‡æ‘Ë¡¢÷Èπ®π¡’°“√

»÷°…“«‘®—¬μà“ßÊ ¡“°¢÷Èπ‡ªìπ≈”¥—∫ ·≈–‡√‘Ë¡¡’°“√æ—≤π“§‘¥§âπ¬“‡æ◊ËÕ„™â„π°“√√—°…“

¿“«–π’È‚¥¬‡©æ“– ‡™àπ ¬“°≈ÿà¡ Vaptans ´÷ËßÕÕ°ƒ∑∏‘Ïμâ“π arginine vasopressin

„π renal tubules ∑”„Àâ “¡“√∂‡æ‘Ë¡°“√¢—∫ solute free water ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

¿“«– hyponatremia „πºŸâªÉ«¬μ—∫·¢Áß “¡“√∂·∫àß‰¥â‡ªìπ 2 °≈ÿà¡μ“¡

°≈‰°°“√‡°‘¥‚√§ §◊Õ 1) hypovolemic hyponatremia ·≈– 2) hypervolemic

hyponatremia À√◊Õ dilutional hyponatremia

Hypovolemic hyponatremia ‡°‘¥®“°°“√¢“¥ plasma volume ‡¡◊ËÕ

μ√«®√à“ß°“¬®–‰¡àæ∫πÈ”„π™àÕß∑âÕßÀ√◊Õ¢“∫«¡ ¡—°‡°‘¥®“°°“√‰¥â√—∫¬“¢—∫ªí  “«–

¡“°‡°‘π‰ª

Hypervolemic hyponatremia ¡—°®–μ√«®æ∫πÈ”„π™àÕß∑âÕß·≈–¢“∫«¡

‡ªìπº≈®“°°“√∑’Ë‰μ‰¡à “¡“√∂¢—∫ solute free water ‰¥â „π∑’Ëπ’È®–°≈à“«∂÷ß °≈ÿà¡

hypervolemic hyponatremia ‡ªìπÀ≈—°
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§”®”°—¥§«“¡·≈–§«“¡™ÿ°

„πªí®®ÿ∫—π§”®”°—¥§«“¡¢Õß¿“«– hyponatremia „πºŸâªÉ«¬μ—∫·¢Áß¬—ß‰¡à

™—¥‡®π«à“§«√„™â§à“ serum sodium √–¥—∫∑’ËμË”°«à“ 130 À√◊Õ 135 mEq/L „π°“√

«‘π‘®©—¬¿“«–π’È ®“°°“√»÷°…“∑∫∑«π«√√≥°√√¡ °≈ÿà¡ Gines P11 „™â√–¥—∫∑’ËμË”°«à“

130 mEq/L ‡ªìπ‡°≥±å„π°“√«‘π‘®©—¬ ‡π◊ËÕß®“°¬—ß‰¡à¡’‡°≥±å∑’Ë·πàπÕπ º≈°“√

»÷°…“À“§«“¡™ÿ°¢Õß¿“«–π’È®÷ß·μ°μà“ß°—π‰ªμ“¡§”®”°—¥§«“¡ °“√»÷°…“·∫∫ pro-

spective population survey „π°≈ÿà¡ºŸâªÉ«¬μ—∫·¢Áß∑’Ë¡’¿“«–πÈ”„π™àÕß∑âÕß√à«¡¥â«¬12

æ∫«à“§√÷ËßÀπ÷Ëß¢ÕßºŸâªÉ«¬¡’√–¥—∫ serum sodium <135 mEq/L ·≈–ª√–¡“≥Àπ÷Ëß

„πÀâ“¡’√–¥—∫ serum sodium <130 mEq/L (μ“√“ß∑’Ë 1)

æ¬“∏‘°”‡π‘¥

æ¬“∏‘°”‡π‘¥¢Õß¿“«–π’È‡°’Ë¬«¢âÕß‚¥¬μ√ß°—∫°“√‡ª≈’Ë¬π·ª≈ß¥â“π hemody-

namic ·≈– neurohormonal adaptation „πºŸâªÉ«¬μ—∫·¢Áß·≈–¡’¿“«– portal

hypertension (¿“æ∑’Ë 1) ‚¥¬¡’°≈‰°À≈—° 3 ª√–°“√ ‰¥â·°à

1. Systemic vasodilatation

°“√‡°‘¥ systemic vasodilatation π—Èπ‡ªìπº≈®“°ªí®®—¬À≈“¬Õ¬à“ß ∑—Èß

®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß local ·≈– systemic vasodilators √à«¡°—∫°“√∑’ËÀ≈Õ¥‡≈◊Õ¥

splanchnic μÕ∫ πÕßμàÕ vasoconstrictors ≈¥≈ß ‚¥¬ªí®®—¬∑’Ë ”§—≠∑’Ë ÿ¥‡™◊ËÕ

μ“√“ß∑’Ë 1 Prevalence of hyponatremia in cirrhosis with ascites

Serum Na (mEq/L) Prevalence (%)

< 135 49.4

< 130 21.6

< 125 5.7

< 120 1.2
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«à“‡°‘¥®“° nitric oxide (NO)13 ÷́Ëß∂Ÿ°°√–μÿâπ„Àâ¡’°“√ √â“ß¡“°¢÷Èπ‚¥¬ endotoxin

∑’Ë∂Ÿ°¥Ÿ¥´÷¡®“°∑“ß‡¥‘πÕ“À“√·≈–∂Ÿ°°”®—¥ÕÕ°πâÕ¬≈ß„π¿“«–μ—∫·¢Áß∑’Ë¡’ portal

systemic shunting ‡æ‘Ë¡¢÷Èπ·≈–¡’°“√≈¥≈ß¢Õß reticuloendothelial cell func-

tion14,15

°“√‡°‘¥ systemic vasodilatation ∑”„Àâ systemic vascular resis-

tance ≈¥≈ß·≈–π”‰ª Ÿà°“√°√–μÿâπ endogenous vasoconstrictors μ“¡¡“

2. Activation of endogenous vasoconstrictors

º≈®“°°“√∑’Ë¡’ systemic vasodilatation ∑”„Àâ¡’·√ß¥—π∑’Ë carotid ·≈–

renal baroreceptors ≈¥≈ß ®÷ß‡°‘¥°“√°√–μÿâπ√–∫∫°≈‰°μà“ßÊ ¢Õß√à“ß°“¬„π

¿“æ∑’Ë 1 Proposed mechanism of hypersecretion and renal and systemic effects of vaso-

pressin in cirrhosis with ascites
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°“√√—°…“ serum sodium ‰«â ‰¥â·°à √–∫∫ renin-angiotensin √–∫∫ª√– “∑´‘¡

æ“‡∏μ‘° ·≈–ŒÕ√å‚¡π antidiuretic ´÷Ëß®–∑”„Àâ‡°‘¥°“√¥Ÿ¥°≈—∫¢ÕßπÈ”·≈–‡°≈◊Õ „π

√–¬–π’È®–‡√‘Ë¡‡°‘¥πÈ”„π™àÕß∑âÕß¢÷Èπ·≈–¡’°“√≈¥≈ß¢Õß systemic vascular resis-

tance

3. Water retention

°“√‡°‘¥ water retention ‡ªìπº≈®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß vasopressin ‡æ◊ËÕ

μÕ∫ πÕßμàÕ¿“«–∑’Ë¡’ effective arterial volume ≈¥≈ß ‚¥¬ vasopressin ¡’

ƒ∑∏‘Ï‡ªìπ antidiuretic hormone (ADH) ∑”„Àâ‰¡à “¡“√∂¢—∫ solute free water

‰¥â ´÷Ëß∑”„Àâ‡°‘¥¿“«– hyponatremia „π∑’Ë ÿ¥16

‡¡◊ËÕæ‘®“√≥“®“°æ¬“∏‘°”‡π‘¥¢â“ßμâπ ®–æ∫«à“¿“«– hyponatremia „πºŸâ

ªÉ«¬μ—∫·¢Áß¡’§«“¡‡°’Ë¬«¢âÕß°—∫ŒÕ√å‚¡π∑’Ë ”§—≠À≈“¬™π‘¥ ·≈–¡’°“√»÷°…“°àÕπ

Àπâ“π’Èæ∫«à“ ŒÕ√å‚¡π∑’Ë¡’°“√‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ√à“ß°“¬‡°‘¥ ¿“«– hypovolemia ‰¥â·°à

plasma renin, norephinephrine ·≈– ADH ́ ÷Ëß¡’§«“¡ —¡æ—π∏å‚¥¬μ√ß°—∫ renal

impairment ·≈– §«“¡√ÿπ·√ß¢Õß¿“«–μ—∫·¢Áß (¿“æ∑’Ë 2)

§«“¡ ”§—≠∑“ß§≈‘π‘°

°“√»÷°…“º≈°√–∑∫‚¥¬μ√ß®“°¿“«– hyponatremia „πºŸâªÉ«¬μ—∫·¢Áßπ—Èπ

°√–∑”‰¥â¬“° ‡π◊ËÕß®“°¿“«– hyponatremia ¡—°‡°‘¥„πºŸâªÉ«¬μ—∫·¢Áß∑’Ë‡ªìπ√–¬–À≈—ßÊ

(advanced cirrhosis) ´÷ËßºŸâªÉ«¬„π√–¬–π’È¡—°¡’Õ“°“√μà“ßÊ ¡“°¡“¬Õ¬Ÿà·≈â« ∑”„Àâ

¢âÕ¡Ÿ≈‡°’Ë¬«°—∫º≈°√–∑∫∑“ß§≈‘π‘°®“°¿“«– hyponatremia „πºŸâªÉ«¬μ—∫·¢Áß¡’

§àÕπ¢â“ß®”°—¥

º≈¢Õß hyponatremia μàÕ°“√∑”ß“π¢Õß√–∫∫ª√– “∑

„πºŸâªÉ«¬∑’Ë‰¡à¡’‚√§μ—∫ ¿“«– hyponatremia ®–∑”„Àâ‡°‘¥Õ“°“√∑“ß√–∫∫

ª√– “∑´÷Ëß‡ªìπº≈¡“®“°°“√∑’Ë¡’ ¡Õß∫«¡ (brain edema) ‡™àπ ª«¥À—«  —∫ π ™—°

·≈–Õ“®μ√«®æ∫§«“¡º‘¥ª°μ‘∑’Ë‡ªìπ focal neurodeficit „π°√≥’∑’Ë‡ªìπ√ÿπ·√ßºŸâ
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ªÉ«¬Õ“®‡ ’¬™’«‘μ‰¥â®“°°“√‡°‘¥ cerebral herniation17 ‚¥¬Õ“°“√®– —¡æ—π∏å°—∫

√–¥—∫¢Õß sodium ·≈–Õ—μ√“°“√≈¥≈ß¢Õß sodium

¬—ß‰¡à¡’°“√»÷°…“ª√–‡¡‘πÕ“°“√∑“ß√–∫∫ª√– “∑„πºŸâªÉ«¬μ—∫·¢Áß∑’Ë¡’¿“«–

hyponatremia ·μà®“°ª√– ∫°“√≥å∑“ß§≈‘π‘° æ∫«à“Õ“°“√μà“ßÊ ¢Õß¿“«– hy-

ponatremia „πºŸâªÉ«¬μ—∫·¢Áßæ∫‰¥âπâÕ¬¡“°11 ´÷Ëßπà“®–‡ªìπ‡æ√“–ºŸâªÉ«¬ à«π„À≠à

‡°‘¥ hyponatremia Õ¬à“ß™â“Ê (chronic hyponatremia) ∑”„Àâ ¡Õß “¡“√∂

ª√—∫μ—«‡¢â“°—∫¿“«–∑’Ë¡’ osmolality μË”‰¥â Õ¬à“ß‰√°Áμ“¡ æ∫«à“¿“«– hyponatremia

∑”„Àâ‡°‘¥ low grade cerebral edema18-20 ‚¥¬‡ªìπ second osmotic hit μàÕ

astrocytes (first hit §◊Õ ammonia ·≈– “√ neurotoxin Õ◊ËπÊ) ∑”„Àâ‡°‘¥¿“«–

encephalopathy (¿“æ∑’Ë 3) §«“¡ —¡æ—π∏å√–À«à“ß¿“«– hyponatremia °—∫¿“«–

hepatic encephalopathy ´÷Ëß¡’À≈—°∞“π π—∫ πÿπ ‰¥â·°à

¿“æ∑’Ë 2 Cirrhosis of increasing severity - no ascites, ascites, and ascites plus renal failure
(RF) due to hepatorenal syndrome - is associated with a progressive increase in
plasma renin activity (ng/mL per hour) and in the plasma levels of norepinephrine
(pg/mL), and antidiuretic hormone (pg/mL). This progressive rise in the secretion
of hypovolemic hormones is associated with a vasodilatation-induced fall in mean
arterial pressure (from 89 to 75 mmHg) and a reduction in the plasma sodium
concentration (from 138 to 128 mEq/L).53
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1. √–¥—∫ serum sodium ·≈– serum ammonia ‡ªìπªí®®—¬ ”§—≠∑’Ë

∑”„Àâ‡°‘¥§«“¡º‘¥ª°μ‘¢Õß electroencephalography „πºŸâªÉ«¬μ—∫·¢Áß21

2. ¿“«– hyponatremia ‡ªìπªí®®—¬‡ ’Ë¬ßÀ≈—°¢Õß°“√‡°‘¥ hepatic

encepahtlopathy „πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ transjugular intrahepatic

portosystemic shunts22

3. ¿“«– hyponatremia ‡ªìπªí®®—¬‡ ’Ë¬ßμàÕ°“√‡°‘¥ hepatic encepha-

lopathy „πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“¥â«¬¬“¢—∫ªí  “«–11

4. Serum sodium ‡ªìπ independent predictive factor ¢Õß hepatic

encephalopathy23

§«“¡ —¡æ—π∏å√–À«à“ß¿“«– hyponatremia °—∫¿“«–·∑√°´âÕπ¢Õß‚√§μ—∫·¢Áß

πÕ°®“° hepatic encephalopathy ·≈â« ¬—ßæ∫«à“¿“«– hyponatremia

¡’§«“¡ —¡æ—π∏å°—∫¿“«–·∑√°´âÕπÕ◊ËπÊ ¢Õß‚√§μ—∫·¢Áß¥â«¬ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

¿“æ∑’Ë 3 Proposed interaction between hyperammonia and hyponatremia on brain astro-

cytes and possible pathogenic relationship with hepatic encephalopathy
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À“°√–¥—∫ serum sodium μË”°«à“ 130 mEq/L ¿“«– hyponatremia ‡ªìπªí®®—¬

‡ ’Ë¬ß¢Õß°“√‡°‘¥ massive ascites, spontaneous bacterial peritonitis, he-

patic hydrothorax ·≈– hepatorenal syndrome24,25 πÕ°®“°π’ÈºŸâªÉ«¬μâÕß∂Ÿ°

®”°—¥πÈ”·≈–¡—°®–∑π‰¡à‰¥â ¡’°“√»÷°…“¬◊π¬—π«à“¿“«– hyponatremia ‡ªìπ inde-

pendent predictive factor ¢Õß§ÿ≥¿“æ™’«‘μ∑’Ë¥âÕ¬≈ß26

§«“¡ —¡æ—π∏å√–À«à“ß hyponatremia °—∫°“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫

æ∫«à“¿“«– hyponatremia  “¡“√∂∑”„Àâ‡°‘¥ cental pontine myeli-

nolysis (CPM) ·≈– extrapontine myelinolysis (EPM) À≈—ß°“√ºà“μ—¥ª≈Ÿ°∂à“¬μ—∫

‚¥¬¡’Õÿ∫—μ‘°“√≥å¢Õß CPM ·≈– EPM Õ¬Ÿà√–À«à“ß 0.94-1.2%29-31 ®“°√“¬ß“π„π

™à«ßªï §.». 1987-1989 ´÷Ëß‡ªìπ retrospective review ¢Õßº≈°“√μ√«®À≈—ß°“√

‡ ’¬™’«‘μ (postmortem examination) „πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ª≈Ÿ°∂à“¬μ—∫ 14 √“¬ æ∫

CPM 4 √“¬ ·≈– EPM 3 √“¬ ‚¥¬„π 4 √“¬∑’Ë‡°‘¥ CPM æ∫«à“¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß

serum sodium Õ¬à“ß√«¥‡√Á« (21-32 mEq/L)27,28

ªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥ CPM „πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ª≈Ÿ°∂à“¬μ—∫ ‰¥â·°à √–¥—∫

MELD-Na score  Ÿß ¡’¿“«– hyponatremia ·≈– hypocholesterolemia °àÕπ

ºà“μ—¥ ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫ sodium „π√–À«à“ßºà“μ—¥ ·≈–¬—ß¢÷Èπ°—∫

ª√‘¡“≥°“√„Àâ blood components ·≈–°“√„Àâ “√πÈ”®”æ«° crystalloid ∑¥·∑π32

πÕ°®“° CPM ·≈– EPM ·≈â« °“√‡°‘¥¿“«– hyponatremia ¬—ß∑”„ÀâºŸâ

ªÉ«¬À≈—ßª≈Ÿ°∂à“¬μ—∫ μâÕßÕ¬Ÿà„π‚√ßæ¬“∫“≈π“π¢÷Èπ ‡°‘¥¿“«– delirium ¿“«– acute

kidney injury ¿“«– acute cellular rejection ·≈–°“√μ‘¥‡™◊ÈÕ‡æ‘Ë¡¢÷Èπ33  à«πÕ—μ√“

°“√√Õ¥™’«‘μÀ≈—ßª≈Ÿ°∂à“¬μ—∫π—Èπ ®“°¢âÕ¡Ÿ≈„πÀ≈“¬√“¬ß“π¬—ß‰¥âº≈‰¡à‡ªìπ‰ª„π

∑“ß‡¥’¬«°—π ®÷ß¬—ß √ÿª‰¡à‰¥â«à“¿“«– hyponatremia π’È àßº≈μàÕÕ—μ√“°“√√Õ¥™’«‘μ

À≈—ßª≈Ÿ°∂à“¬μ—∫À√◊Õ‰¡à8,9,33,34

°“√√—°…“¿“«– hyponatremia

 ‘Ëß∑’Ë§«√§”π÷ß∂÷ß‡ªìπÕ—π¥—∫·√° §◊Õ °“√·¬°¿“«– hypovolemic hy-
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ponatremia ÕÕ°®“° hypervolemic hyponatremia (dilutional hyponatre-

mia) ‡π◊ËÕß®“°¡’°“√√—°…“·μ°μà“ß°—π „π hypovolemic hyponatremia ®–

√—°…“¥â«¬°“√„Àâ normal saline ‡æ◊ËÕ‡æ‘Ë¡ plasma volume √à«¡°—∫°“√μ√«®À“

·≈–·°â‰¢ “‡Àμÿ ‡™àπ °“√„Àâ¬“¢—∫ªí  “«–∑’Ë¡“°‡°‘π‰ª

„π∑’Ëπ’È®–°≈à“«∂÷ß°“√√—°…“ hypervolemic hyponatremia ‡ªìπÀ≈—° ´÷Ëß

‡ªÑ“À¡“¬¢Õß°“√√—°…“Õ¬Ÿà∑’Ë°“√‡æ‘Ë¡°“√¢—∫ solute-free water

‚¥¬∑—Ë«‰ª„Àâ‡√‘Ë¡°“√√—°…“‡¡◊ËÕ√–¥—∫¢Õß sodium <130 mEq/L35 Õ¬à“ß‰√

°Áμ“¡¬—ß‰¡à¡’¢âÕ¡Ÿ≈‡æ’¬ßæÕ∑’Ë®–·π–π”«à“§«√‡√‘Ë¡°“√√—°…“∑’Ë√–¥—∫ sodium ‡∑à“‰√

 ”À√—∫°“√√—°…“®–¢Õ°≈à“«‡ªìπÀ—«¢âÕÀ≈—°Ê 4 À—«¢âÕ ¥—ßπ’È

1. Fluid restriction

°“√®”°—¥πÈ” 1-1.5 ≈‘μ√μàÕ«—π ∂◊Õ‡ªìπ standard of care11,35 ·μàæ∫«à“

ª√– ‘∑∏‘¿“æ°“√√—°…“‰¡à§àÕ¬¥’π—°  à«π„À≠à‰¥âº≈„π°“√ªÑÕß°—π‰¡à„Àâ√–¥—∫ sodium

μË”≈ß‰ª°«à“‡¥‘¡ ·μà‰¡à™à«¬‡æ‘Ë¡√–¥—∫ sodium ´÷ËßÕ“®‡ªìπ‡æ√“–„π∑“ßªØ‘∫—μ‘ ‡√“

‰¡à “¡“√∂∑’Ë®–„ÀâºŸâªÉ«¬®”°—¥πÈ”‡À≈◊ÕπâÕ¬°«à“«—π≈– 1 ≈‘μ√

®“°°“√»÷°…“·∫∫ prospective randomized „π°“√‡ª√’¬∫‡∑’¬∫¬“°≈ÿà¡

vaptans √à«¡°—∫°“√®”°—¥πÈ” ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‡ªìπ°“√®”°—¥πÈ”‡æ’¬ßÕ¬à“ß‡¥’¬«

æ∫«à“°“√®”°—¥πÈ”‡æ’¬ßÕ¬à“ß‡¥’¬« “¡“√∂∑”„Àâ√–¥—∫ sodium ‡æ‘Ë¡¢÷Èπ¡“°°«à“ 5

mEq/L ‡æ’¬ß 0-26% ‡∑à“π—Èπ36-38

2. Hypertonic sodium chloride

°“√„Àâ hypertonic sodium chloride ·¡â®–∑”„Àâ√–¥—∫ sodium ‡æ‘Ë¡¢÷Èπ

‰¥â ·μà¡—°‰¥âº≈‰¡àπ“π ·≈–∑”„Àâ¡’ ascites ·≈– edema ¡“°¢÷Èπ ®÷ß‰¡à·π–π”35

3. Albumin

 ”À√—∫°“√„Àâ albumin infusion æ∫«à“ “¡“√∂‡æ‘Ë¡√–¥—∫ serum sodium

‰¥â ·μà¡’¢âÕ¡Ÿ≈¬◊π¬—π®“°ß“π«‘®—¬‡æ’¬ß 2 ™‘Èπ ß“π«‘®—¬·√°‡ªìπ case report „πºŸâ
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ªÉ«¬ 4 √“¬ æ∫«à“„π 3 √“¬∑’Ë‡ªìπ cirrhosis ‰¥âº≈∑—ÈßÀ¡¥ ·μà‰¡à‰¥âº≈„πºŸâªÉ«¬ 1

√“¬∑’Ë‡ªìπ acute liver failure39  à«πß“π«‘®—¬∑’Ë Õß‡ªìπ RCT ∑”„πºŸâªÉ«¬ refrac-

tory ascites ∑’Ë‰¥â√—∫°“√®”°—¥πÈ” 3 «—π·≈â«¬—ß‰¡à¥’¢÷Èπ ®”π«π 24 √“¬ ·∫àß‡ªìπ

 Õß°≈ÿà¡ °≈ÿà¡·√°‡ªìπ°≈ÿà¡§«∫§ÿ¡´÷Ëß‰¥â√—∫°“√®”°—¥πÈ” 1.5 ≈‘μ√μàÕ«—π √à«¡°—∫

®”°—¥‡°≈◊Õ sodium 80 mmol μàÕ«—π ‡∑’¬∫°—∫°≈ÿà¡∑’Ë Õß´÷Ëß‰¥â√—∫°“√√—°…“‡™àπ

‡¥’¬«°—∫°≈ÿà¡·√°·μà‰¥â√—∫ albumin 40 g μàÕ«—π√à«¡¥â«¬ μ‘¥μ“¡‡ªìπ‡«≈“ 7 «—π

æ∫«à“ ºŸâªÉ«¬ “¡“√∂∑πμàÕ°“√„Àâ albumin infusion ‰¥â¥’ ·≈–°“√„Àâ albumin

infusion ¬—ß “¡“√∂‡æ‘Ë¡√–¥—∫ sodium ®“° 124 mEq/L ‡ªìπ 133 mEq/L √à«¡

°—∫¡’ free water clearance ‡æ‘Ë¡¢÷Èπ ·≈–√–¥—∫ vasopressin ≈¥μË”≈ß πÕ°®“°π’È

°≈ÿà¡∑’Ë‰¥â√—∫ albumin ‡°‘¥ renal failure, severe hepatic encephalopathy

·≈–Õ—μ√“°“√‡ ’¬™’«‘μ„π‚√ßæ¬“∫“≈πâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡Õ¬à“ß¡’π—¬ ”§—≠ ·≈–¡’

·π«‚πâ¡‡°‘¥°“√μ‘¥‡™◊ÈÕπâÕ¬°«à“¥â«¬40 Õ¬à“ß‰√°Áμ“¡ °“√„Àâ albumin ¬—ß‰¡à‡ªìπ

standard treatment ‡π◊ËÕß®“°¬—ß¡’°“√»÷°…“«‘®—¬‡°’Ë¬«°—∫‡√◊ËÕßπ’ÈπâÕ¬Õ¬Ÿà ∑—Èß

®”π«πºŸâªÉ«¬„πß“π«‘®—¬πâÕ¬ ª√–°Õ∫°—∫√–¬–‡«≈“∑’Ë„™â„π°“√μ‘¥μ“¡º≈°“√√—°…“ —Èπ

4. Vaptans (Vasopressin receptor antagonists)

®“°°≈‰°°“√‡°‘¥¿“«– hyponatremia „πºŸâªÉ«¬μ—∫·¢Áß∑’Ë°≈à“«¢â“ßμâπ ®–

æ∫«à“ŒÕ√å‚¡π∑’Ë¡’ à«π ”§—≠„π°“√‡°‘¥¿“«–π’È§◊Õ vasopressin ´÷ËßÀ≈—Ëß®“° hypo-

thalamus „π¿“«–∑’Ë¡’ effective arterial blood volume ≈¥≈ß ‚¥¬‡¡◊ËÕÀ≈—Ëß

ÕÕ°¡“·≈â«®–®—∫°—∫ receptors ¢Õß vasopressin ́ ÷Ëß¡’∑—ÈßÀ¡¥ 3 ™π‘¥ ‰¥â·°à V1a,

V1b, ·≈– V2 receptors ‚¥¬ V2 receptors ‡¡◊ËÕ∂Ÿ°°√–μÿâπ®–¡’Àπâ“∑’Ë‡ªìπ antidi-

uretic response  à«π V1a, V1b recepotrs ∑”„Àâ‡°‘¥ vasoconstriction ·≈–

°√–μÿâπ°“√À≈—Ëß adrenocorticotropin41 (μ“√“ß∑’Ë 2)

Vaptans ÕÕ°ƒ∑∏‘Ï‡ªìπ V2 receptor antagonist ́ ÷Ëß¬—∫¬—Èß V2 receptor

¢Õß AVP ∑’Ë principle cells ¢Õß collecting ducts ®÷ß‡ªìπ¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ

„π°“√‡æ‘Ë¡√–¥—∫ serum sodium „π¿“«–∑’Ë¡’√–¥—∫ vasopressin  Ÿß ‡™àπ syn-

drome of inappropriate antidiuretic hormone secretion (SIADH), heart
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failure ·≈– cirrhosis

‚¥¬¬“„π°≈ÿà¡π’È¡’‡æ’¬ß conivaptan ‡∑à“π—Èπ∑’Ë¡’ƒ∑∏‘Ï¬—∫¬—Èß V1a receptor

´÷Ëß∑”„Àâ‡°‘¥ systemic vasodilatation ·≈–Õ“®∑”„Àâ¿“«– variceal bleeding

√«¡∂÷ß renal function ·¬à≈ß¥â«¬ ¥—ßπ—Èπ ∂â“®”‡ªìπμâÕß„™â conivaptan „πºŸâªÉ«¬

μ—∫·¢Áß §«√„™â¥â«¬§«“¡√–¡—¥√–«—ß·≈–™—ËßπÈ”Àπ—°√–À«à“ßª√–‚¬™πå°—∫§«“¡‡ ’Ë¬ß

Õ¬à“ß√Õ∫§Õ∫  ”À√—∫¬“μ—«Õ◊Ëππ—Èπ‡ªìπ selective V2 receptor antagonist ∑—ÈßÀ¡¥

(μ“√“ß∑’Ë 3)

ª√– ‘∑∏‘¿“æ¢Õß°“√√—°…“¥â«¬ vaptans „πºŸâªÉ«¬μ—∫·¢Áß∑’Ë¡’ hyponatre-

mia

¬“°≈ÿà¡ selective V2 receptor blocker ªí®®ÿ∫—π¡’ tolvaptan ‡æ’¬ß

μ—«‡¥’¬«∑’Ë‰¥â√—∫°“√√—∫√Õß®“°Õß§å°“√Õ“À“√·≈–¬“„π°“√√—°…“¿“«– hyponatremia

„πºŸâªÉ«¬μ—∫·¢Áß43 ‡π◊ËÕß¡“®“°°“√»÷°…“«‘®—¬·∫∫ randomized controlled trial

(Study of Ascending Levels of Tolvaptan in Hyponatremia - SALT trial)44

∑’Ë‡ª√’¬∫‡∑’¬∫ tolvaptan °—∫¬“À≈Õ°„πºŸâªÉ«¬∑’Ë¡’ hyponatremia ´÷Ëß„π°“√

»÷°…“π’È¡’ºŸâªÉ«¬∑’Ë‰¥â√—∫ tolvaptan ∑—ÈßÀ¡¥ 225 §π  à«π„À≠à‡ªìπ congestive heart

failure ·≈– SIADH ¡’ºŸâªÉ«¬ 63 §π∑’Ë‡ªìπμ—∫·¢Áß (·¬°ºŸâªÉ«¬∑’Ë¡’ Child-Pugh

μ“√“ß∑’Ë 2 Pharmacology of arginine vasopressin42

Receptor Type Location Pharmacology Physiologic Effect

V1a Vascular smooth muscle, Increase intracellular Vasoconstriction, aggregation,
platelets, liver Ca2+ gluconeogenesis

V1b Anterior pituitary Increases intracellular Stimulation of ACTH release
Ca2+

V2 Principle cells of the renal Triggers an increased Increased reabsorption of free
collecting duct rate of insertion of water, decreased plasma

aquaporin channels in osmolality
the apical membrane of
the renal collection duct

ACTH = adrenocorticotropic hormone
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μ“√“ß∑’Ë 3 ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫¬“°≈ÿà¡ vaptans

Name Compound Rece- Route of Specific studies Current status
ptor admini- in patients of clinical

stration with cirrhosis development

Conivaptan YM-087 V1a/V2 Intravenous No Approved in the United States
for the management of hypo-
natremia in hospitalized
patients

Lixivaptan VPA-985 V2 Oral Yes36,46,47 Phase 2

Satavaptan SR-121463 V2 Oral Yes37,38,48,49 Phase 3

Tolvaptan OPC-41061 V2 Oral Yes44 Approved in the United states
for the management of hypo-
natremia in patients with
cirrhosis

Mozavaptan OPC-31260 V2 Oral Yes50 Approved in Japan for the
treatment of the syndrome
of inappropriate antidiuretic
hormone secretion

M-0002 RWJ-351647 V2 Oral Yes51 Phase 2

score >10 À√◊Õ serum sodium <120 mEq/L ÕÕ°®“°°“√«‘®—¬) ºŸâªÉ«¬‰¥â√—∫¬“

‡ªìπ‡«≈“ 30 «—π ‚¥¬„π 4 «—π·√°®–ª√—∫¢π“¥¬“μ“¡°“√μÕ∫ πÕßμàÕ°“√√—°…“

æ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫ tolvaptan ¡’ serum sodium ‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á« ·≈–¡“°°«à“

135 mEq/L ∑’Ë 20 «—π ·μà‡¡◊ËÕÀ¬ÿ¥¬“·≈â«√–¥—∫ sodium °Á°≈—∫¡“μË”Õ’°

¡’°“√«‘®—¬∑’Ë∑”μàÕ®“° SALT trial (SALTWATER)45 ‡ªìπ open-labeled

extension ºŸâªÉ«¬ 111 §π‰¥â√—∫°“√√—°…“¥â«¬ tolvaptan ‡ªìπ‡«≈“‡©≈’Ë¬ª√–¡“≥

2 ªï  “¡“√∂√—°…“√–¥—∫ sodium ∑’Ë¡“°°«à“ 135 mEq/L ‰¥â‡¡◊ËÕ‡∑’¬∫°—∫√–¥—∫ so-

dium °àÕπ°“√√—°…“∑’Ë 131 mEq/L ·μà°≈ÿà¡ºŸâªÉ«¬∑’Ë‡ªìπμ—∫·¢ÁßμÕ∫ πÕßμàÕ°“√

√—°…“πâÕ¬°«à“°≈ÿà¡ heart failure À√◊Õ SIADH æ∫¿“«–·∑√°´âÕπ‰¥â·°à Õ“°“√
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°√–À“¬πÈ” ª“°·Àâß ªí  “«–∫àÕ¬ ÕàÕπ‡æ≈’¬ ·≈–¡’ºŸâªÉ«¬ 6 §π∑’ËμâÕßÀ¬ÿ¥¬“

‡æ√“–¡’√–¥—∫ sodium ‡æ‘Ë¡¢÷Èπ‡°‘π∑’Ë°”Àπ¥ (ºŸâªÉ«¬ 5 §πμâÕßÀ¬ÿ¥¬“μ—Èß·μà‡√‘Ë¡μâπ

‡π◊ËÕß®“°√–¥—∫ sodium ‡æ‘Ë¡¢÷Èπ‡√Á«¡“°°«à“ 1 mEq/L μàÕ™¡. Õ’° 1 §πμâÕßÀ¬ÿ¥

¬“‡π◊ËÕß®“°¡’ serum sodium >145 mEq/L)

πÕ°®“°π’È¬—ß¡’°“√»÷°…“Õ◊ËπÊ ∑’Ë· ¥ß∂÷ßª√– ‘∑∏‘¿“æ¢Õß Vaptans „π

ºŸâªÉ«¬μ—∫·¢Áß ´÷ËßÕ“®®–·∫àß‡ªìπº≈¢Õß°“√√—°…“„π√–¬– —Èπ·≈–√–¬–¬“« ¥—ßπ’È

- º≈°“√√—°…“√–¬– —Èπ

°“√»÷°…“«‘®—¬·√°¢Õß¬“°≈ÿà¡ vaptans „πºŸâªÉ«¬μ—∫·¢Áß ∑”„πºŸâªÉ«¬∑’Ë¡’

ascites ·μà‰¡à¡’ hyponatremia46-50 æ∫«à“°“√„Àâ vaptans ∑”„Àâª√‘¡“≥ªí  “«–

‡æ‘Ë¡¢÷Èπ ¡’ urine osmolality ≈¥≈ß ·≈–‡æ‘Ë¡°“√¢—∫ solute-free water ´÷Ëß∑”„Àâ¡’

negative fluid balance ·μà°“√¢—∫ urine sodium ‰¡à‡ª≈◊Ë¬π·ª≈ß ‡√‘Ë¡‡ÀÁπº≈

°“√√—°…“μ—Èß·μà 1-2 ™¡.À≈—ß®“°„Àâ¬“·≈–¬“ÕÕ°ƒ∑∏‘Ï§ßÕ¬Ÿàπ“π 4-12 ™¡.¢÷Èπ°—∫

¢π“¥¬“∑’Ë„Àâ ·μà®“°°“√»÷°…“∑—ÈßÀ¡¥æ∫«à“¡’§«“¡·μ°μà“ß√–À«à“ß∫ÿ§§≈¡“° μ—Èß

·μà‰¡à¡’°“√‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥ªí  “«–®π∂÷ß¡’ª√‘¡“≥ªí  “«–‰¥â 4-5 ≈‘μ√

¥—ßπ—Èπ®÷ß¡’°“√«‘®—¬μàÕÊ ¡“‡æ◊ËÕ»÷°…“º≈¢Õß¬“μàÕ√–¥—∫ sodium „π

ºŸâªÉ«¬∑’Ë‡ªìπ hyponatremia36,37,44,47,51 æ∫«à“‡¡◊ËÕ„Àâ¬“°≈ÿà¡ vaptans ‡ªìπ‡«≈“

ª√–¡“≥ 1-2  —ª¥“Àå∑”„Àâ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ serum sodium ́ ÷Ëß®–‡æ‘Ë¡¢÷Èπμ—Èß·μà

1-2 «—π·√°¢Õß°“√„Àâ¬“ √–¥—∫ sodium ∑’Ë‡æ‘Ë¡¢÷Èπ ‡©≈’Ë¬ª√–¡“≥ 2-7 mEq/L

·≈– “¡“√∂∑”„Àâ§à“ serum sodium ª°μ‘‰¥âª√–¡“≥ 27-54% ‚¥¬‰¡àæ∫º≈

°√–∑∫μàÕ renal function, circulatory function ·≈– renin-angiotensin al-

dosterone system ·μà¡’º≈∑”„Àâ plasma AVP ‡æ‘Ë¡¢÷Èπ

- º≈°“√√—°…“√–¬–¬“«

ªí®®ÿ∫—π¡’ß“π«‘®—¬‡æ’¬ß 2 ™‘Èπ∑’Ë√“¬ß“π∂÷ßº≈√–¬–¬“«¢Õß vaptans μàÕ

serum sodium ß“π«‘®—¬·√°§◊Õ SALTWATER trial45 ´÷Ëß‰¥â°≈à“«·≈â«¢â“ßμâπ ß“π

«‘®—¬Õ’°™‘ÈπÀπ÷Ëß∑”„πºŸâªÉ«¬μ—∫·¢Áß∑’Ë¡’ hyponatremia ‚¥¬„ÀâºŸâªÉ«¬√—∫¬“ satavaptan

(ª√—∫¢π“¥¬“μ“¡√–¥—∫ serum sodium) √à«¡°—∫¬“¢—∫ªí  “«–  “¡“√∂√—°…“√–¥—∫

serum sodium ‰«â‰¥â„π√–¬–‡«≈“ 1 ªï
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º≈¢â“ß‡§’¬ß¢Õß vaptans

º≈¢â“ß‡§’¬ß∑’Ëæ∫∫àÕ¬∑’Ë ÿ¥ §◊Õ Õ“°“√°√–À“¬πÈ” ´÷Ëßæ∫‰¥â∂÷ß 29%36,37,47

πÕ°®“°π’È „π°“√„Àâ vaptans ¬—ß§«√√–«—ß¿“«–·∑√°´âÕπ∑’ËÕ“®‡°‘¥¢÷Èπ ‰¥â·°à

1) hypernatremia ‡π◊ËÕß®“°¿“«– negative fluid balance ®“°°“√

»÷°…“«‘®—¬√–¬– —Èπæ∫«à“¿“«– hypernatremia æ∫‰¥â‰¡à∫àÕ¬ ª√–¡“≥ 2-4%37 ‚¥¬

ºŸâªÉ«¬∑’Ë¡’√–¥—∫§«“¡√Ÿâ ÷°μ—«º‘¥ª°μ‘¡’§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥ hypernatremia ‰¥â∫àÕ¬

°«à“ ‡π◊ËÕß®“°‰¡à “¡“√∂∑’Ë®–¥◊Ë¡πÈ”‰¥âÕ¬à“ß‡æ’¬ßæÕ‡æ◊ËÕ™¥‡™¬°“√ Ÿ≠‡ ’¬ free water

∑’Ë¡“°‡°‘π‰ª∑“ßªí  “«– ¥—ßπ—Èπ„πºŸâªÉ«¬∑’Ë‰¡à√Ÿâ ÷°μ—« °“√„Àâ vaptans §«√„Àâ¥â«¬

§«“¡√–¡—¥√–«—ß À√◊Õ„π°√≥’∑’Ë√Õ‰¥â§«√√Õ®π°√–∑—ËßºŸâªÉ«¬√Ÿâ ÷°μ—«¥’¢÷Èπ°àÕπ

2) °“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ serum sodium ∑’Ë‡√Á«‡°‘π‰ª (>8 mEq/L „π

«—π·√°) æ∫‰¥â‰¡à∫àÕ¬ª√–¡“≥ 4-14%36,37,47 ®“°ß“π«‘®—¬∑—ÈßÀ≈“¬¬—ß‰¡àæ∫«à“‡°‘¥

¿“«– central pontine myelinolysis ®“°°“√„Àâ¬“ Õ¬à“ß‰√°Áμ“¡ „π°“√«‘®—¬

‡À≈à“π’ÈºŸâªÉ«¬‰¥â√—∫¬“√–À«à“ßÕ¬Ÿà„π‚√ßæ¬“∫“≈√à«¡°—∫¡’°“√√—°…“μ“¡ protocol ´÷Ëß

μâÕßμ√«®√–¥—∫ sodium ∑ÿ°«—π·≈–μâÕßÀ¬ÿ¥¬“∂â“√–¥—∫ sodium ‡æ‘Ë¡¢÷Èπ¡“°°«à“

8 mEq/L μàÕ«—π

3) renal failure ‡π◊ËÕß®“°¡’°“√≈¥≈ß¢Õß intravascular volume ·μà

®“°°“√»÷°…“«‘®—¬∑’Ëºà“π¡“¬—ß‰¡àæ∫«à“¬“¡’º≈°√–∑∫μàÕ°“√∑”ß“π¢Õß‰μ√«¡∂÷ß ef-

fective arterial blood volume ¥â«¬ (‚¥¬ª√–‡¡‘π®“° activity ¢Õß renin an-

giotensin system)37 Õ¬à“ß‰√°Áμ“¡°“√«—®‘¬¥—ß°≈à“«¬—ß‡ªìπ‡æ’¬ß°“√»÷°…“√–¬– —ÈπÊ

‡∑à“π—Èπ

¬“ vaptans ∂Ÿ°°”®—¥ºà“π‡Õπ‰´¡å CYP3A ®÷ßμâÕß√–«—ßÀ“°„Àâ§Ÿà°—∫¬“∑’Ë

¡’º≈μàÕ CYP3A ∑—Èß¬“∑’Ë‡ªìπ enzyme inducer (‡™àπ carbamazepine) À√◊Õ en-

zyme inhibitor (‡™àπ calcium channel blockers, clarithromycin, itraconazole)

√«¡∂÷ß grapefruit juice ¥â«¬ ´÷Ëß®–∑”„Àâ√–¥—∫¬“‡ª≈’Ë¬π·ª≈ß‰ª‰¥â

º≈¥’¢Õß°“√√—°…“¿“«– hyponatremia ¥â«¬ vaptans „πºŸâªÉ«¬μ—∫·¢Áß

1. ºŸâªÉ«¬ “¡“√∂¥◊Ë¡πÈ”‰¥âμ“¡ª°μ‘ ‰¡àμâÕß∂Ÿ°®”°—¥πÈ”

2. Õ“®ªÑÕß°—π°“√≈¥≈ß¢Õß serum sodium ´÷Ëßæ∫‰¥â∫àÕ¬„πºŸâªÉ«¬∑’Ë‰¥â
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√—∫°“√√—°…“¥â«¬¬“¢—∫ªí  “«– ∑”„Àâ·æ∑¬åºŸâ√—°…“ “¡“√∂∑’Ë®–ª√—∫¬“¢—∫ªí  “«–

‰¥â¥’¢÷Èπ„π°√≥’∑’Ë√—°…“ºŸâªÉ«¬∑’Ë‡ªìπ difficult to treat ascites

3. ‡π◊ËÕß®“°¿“«– hyponatremia ‡ªìπ§«“¡‡ ’Ë¬ßμàÕ hepatic encepha-

lopathy (HE) °“√√—°…“¥â«¬ vaptans Õ“®™à«¬≈¥§«“¡‡ ’Ë¬ßμàÕ HE ‰¥â

4. °“√√—°…“√–¥—∫ serum sodium „Àâª°μ‘μ“¡∑ƒ…Æ’·≈â«Õ“®™à«¬‡æ‘Ë¡

§ÿ≥¿“æ™’«‘μ‰¥â

5. „πºŸâªÉ«¬∑’Ë√Õ°“√ª≈Ÿ°∂à“¬μ—∫ √–¥—∫ serum sodium ∑’Ëª°μ‘°àÕπ°“√

ª≈Ÿ°∂à“¬μ—∫Õ“®™à«¬≈¥¿“«–·∑√°´âÕπ∑“ß√–∫∫ª√– “∑À≈—ß°“√ºà“μ—¥‰¥â

Õ¬à“ß‰√°Áμ“¡ ¬—ßμâÕß¡’°“√»÷°…“«‘®—¬·∫∫ prospective μàÕ‰ª°àÕπ∑’Ë®–

 √ÿª‡°’Ë¬«°—∫¢âÕ¥’μà“ßÊ ¢Õß°“√√—°…“¥—ß°≈à“« πÕ°®“°π’È °“√„Àâ vaptans „πºŸâ

ªÉ«¬μ—∫·¢ÁßÕ“®¡’ª√–‚¬™πåμàÕ°“√√—°…“ ascites ¥â«¬52 ‡π◊ËÕß®“°„π°“√»÷°…“«‘®—¬

∑’Ë„Àâ satavaptan æ∫«à“ “¡“√∂≈¥°“√‡°‘¥ ascites ‰¥â37,48 °“√„Àâ satavaptan

√à«¡°—∫¬“¢—∫ªí  “«– “¡“√∂ªÑÕß°—π°“√°≈—∫‡ªìπ´È”¢Õß ascites „πºŸâªÉ«¬μ—∫·¢Áß

À≈—ß∑” large volume paracentesis ·≈–≈¥‚Õ°“ ∑’ËμâÕß‰¥â√—∫°“√∑” abdominal
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