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„πªí®®ÿ∫—πºŸâªÉ«¬‚√§‰μ«“¬‡√◊ÈÕ√—ß√–¬– ÿ¥∑â“¬ (ESRD) ∑’Ë∑” hemodialysis ¡’®”π«π‡æ‘Ë¡¡“°¢÷Èπ‡√◊ËÕ¬Ê  °“√»÷°…“

π’È∑”‡æ◊ËÕ¥Ÿ°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“‡§¡’μà“ßÊ „π‡≈◊Õ¥ ·≈–®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥À≈—ßøÕ°‡≈◊Õ¥ ‡æ◊ËÕ®–‰¥âπ”‰ªª√–¬ÿ°μå„™â

°—∫ºŸâªÉ«¬μàÕ‰ª

ºŸâªÉ«¬·≈–«‘∏’°“√: ‡ªìπ°“√»÷°…“·∫∫ prospective „πºŸâªÉ«¬ maintainance hemodialysis ∑’Ë‚√ßæ¬“∫“≈

 ¡‡¥Á®æ√–æÿ∑∏‡≈‘»À≈â“ ®”π«π 21 §π ‰¥â‡°Á∫¢âÕ¡Ÿ≈º≈∑“ßÀâÕßªØ‘∫—μ‘°“√°àÕπøÕ°·≈–À≈—ßøÕ°‡≈◊Õ¥ ‡æ◊ËÕ¥Ÿ°“√‡ª≈’Ë¬π

·ª≈ß‚¥¬„™âπÈ”¬“≈â“ß‰μ·∫∫μà“ßÊ

º≈°“√»÷°…“: æ∫«à“§à“ hematocrit, hemoglobin, bicarbonate ·≈– albumin ¡’°“√‡æ‘Ë¡¢÷Èπ Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘  à«π§à“ blood urea nitrogen, creatinine, phosphate ·≈– potassium ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘„π

πÈ”¬“∑ÿ°°≈ÿà¡ ‚¥¬∑’Ë°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ∑’Ë¡’ K = 2 mEq/l §à“ K ®–≈¥≈ß¡“°°«à“°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ∑’Ë¡’ K = 3 mEq/l

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

 à«π§à“ white blood cell count, platelet count, blood sugar, sodium, chloride ·≈– calcium („π°≈ÿà¡∑’Ë„™âπÈ”¬“

≈â“ß‰μ∑’Ë¡’ Ca = 2.5  mEq/l) ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß

„π°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ∑’Ë¡’ Ca = 3.5  mEq/l §à“ calcium ®–‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

 √ÿª: À≈—ßøÕ°‡≈◊Õ¥ ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“‡§¡’„π‡≈◊Õ¥·≈–®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥∑—Èß¡“°¢÷Èπ ≈¥≈ßÀ√◊Õ‡∑à“‡¥‘¡

∑”„Àâ·æ∑¬å “¡“√∂π”‰ªª√–¬ÿ°μå‡æ◊ËÕ„™â¥Ÿ·≈ºŸâªÉ«¬À√◊Õ‡ΩÑ“√–«—ß°“√‡°‘¥¿“«–·∑√°´âÕπ®“°°“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“«‰¥â

§” ”§—≠:  °“√øÕ°‡≈◊Õ¥  §à“∑“ß‡§¡’¢Õß‡≈◊Õ¥  ®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥
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„π‡≈◊Õ¥ ·≈–®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥

ABSTRACT

In the present, maintainance hemodialysis in ESRD patients has growing numbers in Thailand. This

study was done to determine any change in blood chemistries and blood cells after hemodialysis.

Method: A  prospective descriptive study was done in 21 maintainance hemodialysis patients

in Somdetphraputtalerdla  hospital. Laboratory data were collected before and after hemodialysis to see the

changes by using different forms of dialysis solution.

Result: The values of hematocrit, hemoglobin, bicarbonate and albumin increased statistical

significantly. Blood urea nitrogen, creatinine, phosphate and potassium has decreased significantly in all

dialysis  solution. The dialysis solution of K = 2 mEq/l, post dialysis K value was lower than the dialysis  solution

of   K = 3 mEq/l.

About the white blood cell count, platelet count, blood sugar, sodium, chloride and calcium (in the

dialysis solution Ca = 2.5 mEq/l), the values did not change at pre and post dialysis.

In the dialysis solution Ca=3.5 mEq/l, Ca is increased significantly.

Conclusion: After dialysis, the changes in blood chemistries and blood cells are more or less or

same compased to before dialysis result can be applied to medical care or monitoring the complications of

such changes.

Keywords:  hemodialysis, blood chemistries, blood cells count

∫∑π”

„πªí®®ÿ∫—πºŸâªÉ«¬∑’Ë‡ªìπ‚√§‰μ«“¬‡√◊ÈÕ√—ß√–¬– ÿ¥∑â“¬

(end stage renal disease) ‰¥â√—∫°“√∫”∫—¥∑¥·∑π‰μ (renal

replacement therapy) 3 «‘∏’ §◊Õ °“√ª≈Ÿ°∂à“¬‰μ (kidney

transplant) °“√≈â“ß‰μ∑“ß™àÕß∑âÕß (peritoneal dialysis) ·≈–

°“√øÕ°‡≈◊Õ¥ (hemodialysis) ´÷Ëß‡ªìπ«‘∏’∑’Ë·æ√àÀ≈“¬¡“°

∑’Ë ÿ¥∑—Èß„πª√–‡∑» ·≈–μà“ßª√–‡∑» °“√øÕ°‡≈◊Õ¥ μâÕß

∑”„π‚√ßæ¬“∫“≈∑’Ë¡’ ∂“π∑’Ë·≈–∫ÿ§≈“°√∑“ß°“√·æ∑¬å∑’Ë

™”π“≠°“√ ª°μ‘μ“¡¡“μ√∞“π„™â‡«≈“ 4 ™—Ë«‚¡ßμàÕ§√—Èß

∑” 2-3 §√—ÈßμàÕ —ª¥“Àå ∑’Ë ”§—≠°“√øÕ°‡≈◊Õ¥μâÕßÕ“»—¬

‡§√◊ËÕß‰μ‡∑’¬¡ (hemodialysis machine) ¥÷ß‡≈◊Õ¥¢ÕßºŸâªÉ«¬

ÕÕ°¡“ºà“πμ—«°√Õß (dialyzer) ‡æ◊ËÕ„Àâ‡°‘¥°“√·≈°‡ª≈’Ë¬π

¢Õß‡ ’¬„π‡≈◊Õ¥°—∫πÈ”¬“≈â“ß‰μ (dialysate solution) „πμ—«

°√Õß®–¡’·ºàπ semi-permeable membrane  ´÷Ëß‡ªìπ‡¬◊ËÕ∫ÿ∑’Ë

¬Õ¡„Àâ “√≈–≈“¬∫“ß™π‘¥ºà“π‰¥â ‚¥¬„™â°≈‰°°“√´÷¡ºà“π

(diffusion) ‡ªìπ°≈‰°À≈—° °≈à“«§◊ÕÕ—μ√“°“√°”®—¥¢Õß‡ ’¬

¥â«¬«‘∏’π’È¢÷ÈπÕ¬Ÿà°—∫√–¥—∫§«“¡·μ°μà“ß¢Õß§«“¡‡¢â¡¢âπ

(concentration gradient) ¢Õß “√≈–≈“¬·μà≈–™π‘¥√–À«à“ß

‡≈◊Õ¥·≈–πÈ”¬“≈â“ß‰μ °“√´÷¡ºà“π¢Õß “√≈–≈“¬®–∑”„Àâ

§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬®“°‡≈◊Õ¥∑’Ëºà“π‡¢â“‰ª¬—ßπÈ”¬“

≈â“ß‰μ ·≈–®“°πÈ”¬“≈â“ß‰μ‰ª¬—ß‡≈◊Õ¥≈¥≈ß‡√◊ËÕ¬Ê ®“°

concentration gradient ∑’Ë≈¥≈ß®π‡¢â“‰ª Ÿà®ÿ¥ ¡¥ÿ≈ ∑—Èßπ’È

Õ—μ√“°“√¢®—¥¢Õß‡ ’¬ÕÕ°®“°√à“ß°“¬π’È®–¢÷Èπ°—∫√–¥—∫

§«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬„π‡≈◊Õ¥, ¢π“¥¢Õßμ—«°√Õß,

§«“¡æ√ÿπ¢Õßμ—«°√Õß,¢π“¥¢Õß√Ÿ‡ªî¥¢Õß membrane

·≈–¢π“¥¢Õß “√≈–≈“¬‚¥¬∑—Ë«‰ª “√≈–≈“¬∑’Ë∂Ÿ°¢®—¥‰¥â

¥’®–¡’πÈ”Àπ—°‚¡‡≈°ÿ≈ª√–¡“≥‰¡à‡°‘π  2,000 dalton

°“√»÷°…“π’È¡’«—μ∂ÿª√– ß§åμ‘¥μ“¡¥Ÿ°“√‡ª≈’Ë¬π·ª≈ß
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¢Õß§à“‡§¡’μà“ßÊ „π‡≈◊Õ¥·≈–®”π«π‡¡Á¥‡≈◊Õ¥ À≈—ß®“°

ºà“π°√–∫«π°“√øÕ°‡≈◊Õ¥∑’Ë„™â™π‘¥¢ÕßπÈ”¬“≈â“ß‰μ ·μ°

μà“ß°—π‡æ◊ËÕ„™â‡ªìπ·π«∑“ß„π°“√¥Ÿ·≈ºŸâªÉ«¬øÕ°‡≈◊Õ¥μàÕ‰ª

ºŸâªÉ«¬·≈–«‘∏’°“√

ºŸâªÉ«¬ : ∑”°“√»÷°…“„πºŸâªÉ«¬‚√§‰μ«“¬‡√◊ÈÕ√—ß

√–¬– ÿ¥∑â“¬∑’Ë ‰¥â √—∫°“√øÕ°‡≈◊Õ¥„π‚√ßæ¬“∫“≈

 ¡‡¥Á®æ√–æÿ∑∏‡≈‘»À≈â“ ®”π«π 21 §π ‚¥¬‰¥â√—∫°“√

¬‘π¬Õ¡‡¢â“√à«¡°“√«‘®—¬®“°ºŸâªÉ«¬

«‘∏’°“√»÷°…“

°“√»÷°…“π’È‡ªìπ·∫∫ prospective study ‡°Á∫¢âÕ¡Ÿ≈

μ—Èß·μà 1 æƒ…¿“§¡  æ.». 2555  ∂÷ß 15 æƒ…¿“§¡  æ.».

2555 ¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õß°≈ÿà¡μ—«Õ¬à“ß§◊Õ ‡æ»

Õ“¬ÿ º≈μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√°àÕπøÕ°‡≈◊Õ¥ §◊Õ

hematocrit (Hct), hemoglobin (Hb), white blood cell

count (WBC), platelet count (Plt.), electrolyte, calcium,

phosphate, albumin, blood urea nitrogen, (BUN),  creatinine,

blood sugar ®“°π—ÈπºŸâªÉ«¬∑ÿ°√“¬®–‰¥â√—∫°“√øÕ°‡≈◊Õ¥

4 ™—Ë«‚¡ßμàÕ§√—Èß 2 §√—Èß ‚¥¬„™âπÈ”¬“≈â“ß‰μ 2 ™π‘¥ ∑’Ë·μ°

μà“ß°—π §◊Õ ™π‘¥∑’Ë¡’ à«πº ¡¢Õß K (potassium) = 2

mEq/l, Ca (calcium) = 3.5 mEq/l  ·≈–™π‘¥∑’Ë¡’ K = 3 mEq/l,

Ca = 2.5 mEq/l,  à«πª√–°Õ∫Õ◊ËπÊ „ππÈ”¬“≈â“ß‰μ∑’Ë

‡À¡◊Õπ°—π ‰¥â·°à Na (sodium) = 128 mEq/l, Cl (chloride)

= 109.5 mEq/l, HCO
3
 (bicarbonate) = 32 mEq/l, sugar

= 1 gm/l À≈—ß‡ √Á® ‘Èπ°“√øÕ°‡≈◊Õ¥®–π”μ—«Õ¬à“ß‡≈◊Õ¥

 àßμ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√∑ÿ°μ—«‡À¡◊Õπ°—∫°àÕπøÕ°‡≈◊Õ¥

Õ’°§√—Èß

°“√«‘‡§√“–Àå∑“ß ∂‘μ‘
1. ≈—°…≥–¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßºŸâªÉ«¬, º≈‡≈◊Õ¥∑“ß

ÀâÕßªØ‘∫—μ‘°“√ „™â ∂‘μ‘‡™‘ß∫√√¬“¬ (descriptives statistics)

‚¥¬· ¥ß§«“¡∂’Ë√âÕ¬≈–,§à“‡©≈’Ë¬ ·≈– à«π‡∫’Ë¬ß‡∫π

¡“μ√∞“π (mean ± S.D.)

2. ‡ª√’¬∫‡∑’¬∫À“§«“¡·μ°μà“ß¢Õß§à“‡©≈’Ë¬∑—Èß

°àÕπ·≈–À≈—ßøÕ°‡≈◊Õ¥ ‚¥¬„™â paired samples t-test

∂◊Õ«à“¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‡¡◊ËÕ

p-value  < 0.05

º≈°“√»÷°…“

¡’ºŸâªÉ«¬‡¢â“√à«¡„π°“√«‘®—¬π’È∑—ÈßÀ¡¥ 21 √“¬ ‡ªìπ

‡æ»™“¬  7 §π §‘¥‡ªìπ√âÕ¬≈– 33.3  ‡æ»À≠‘ß 14 §π

§‘¥‡ªìπ √âÕ¬≈– 66.7  Õ“¬ÿ¡“°∑’Ë ÿ¥ 88 ªï Õ“¬ÿπâÕ¬∑’Ë ÿ¥

34 ªï Õ“¬ÿ‡©≈’Ë¬  68 ± 12 ªï

‚¥¬º≈∑“ßÀâÕßªØ‘∫—μ‘°“√°àÕπ·≈–À≈—ß°“√øÕ°

‡≈◊Õ¥  ¥—ßμ“√“ß∑’Ë  1

„π à«π¢Õß§à“ potassium (K) ‰¥âº≈°“√»÷°…“

®”·π°μ“¡πÈ”¬“≈â“ß‰μ∑’Ë„™â „πμ“√“ß∑’Ë  2

§à“§«“¡·μ°μà“ß¢Õß potassium °àÕπøÕ°‡≈◊Õ¥

·≈–À≈—ßøÕ°‡≈◊Õ¥ ‡¡◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß °“√

„™âπÈ”¬“≈â“ß‰μ K = 2 mEq/l ·≈– K = 3 mEq/l ‰¥âº≈¥—ß

μ“√“ß∑’Ë 3

„π à«π¢Õß§à“ calcium ‰¥âº≈°“√»÷°…“®”·π°μ“¡

πÈ”¬“≈â“ß‰μ∑’Ë„™â„πμ“√“ß∑’Ë  4

§à“§«“¡·μ°μà“ß¢Õß calcium °àÕπ°“√øÕ°‡≈◊Õ¥

·≈–À≈—ß°“√øÕ°‡≈◊Õ¥ ‡¡◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß

°“√„™âπÈ”¬“≈â“ß‰μ Ca=2.5 mEq/l ·≈– Ca=3.5 mEq/l ‰¥â

º≈¥—ßμ“√“ß∑’Ë  5

®“°μ“√“ß∑’Ë  1 æ∫«à“À≈—ßøÕ°‡≈◊Õ¥ §à“ hematocrit,

hemoglobin, bicarbonate, albumin ‡æ‘Ë¡¢÷Èπ Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘ ·μà§à“ blood urea nitrogen, creatinine,

phosphate ≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘  à«π§à“ white

blood cell count, platelet count, blood sugar, sodium

·≈– chloride ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß∑“ß ∂‘μ‘

®“°μ“√“ß∑’Ë  2  æ∫«à“§à“ potassium ‰¡à«à“®–„™â

πÈ”¬“≈â“ß‰μ K = 2 mEq/l À√◊Õ K = 3 mEq/l  ®–≈¥≈ß

À≈—ßøÕ°Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

®“°μ“√“ß∑’Ë 3  æ∫«à“§à“§«“¡·μ°μà“ß¢Õß
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º≈°“√øÕ°‡≈◊Õ¥μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“‡§¡’μà“ßÊ

„π‡≈◊Õ¥ ·≈–®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥

μ“√“ß∑’Ë 1   º≈∑“ßÀâÕßªØ‘∫—μ‘°“√°àÕπ·≈–À≈—ß°“√øÕ°‡≈◊Õ¥

°“√μ√«® Mean ± S.D. Mean ± S.D. P-value

°àÕπ°“√øÕ°‡≈◊Õ¥ (range) À≈—ß°“√øÕ°‡≈◊Õ¥ (range)

Hct (%) 30.79 ± 4.14 (20.5-37) 34.14 ± 4.4 (24-40) 0.001

Hb (g/dl) 9.76 ± 1.41 (6.3-11.8) 10.82 ± 1.38 (7.6-12.4) 0.001

WBC (cell/mm3) 5,830 ± 1,958 (2,590-9,400) 5,783  ± 2,403 (1,570-11,550) 0.862

Platlet (1,000 cell/mm3) 211 ± 102 (82-557) 209  ±  82 (84-415) 0.874

BS (mg/dl) 174 ± 77 (76-375) 114 ± 27 (79-179) 0.671

BUN (mg/dl) 65.72 ± 19.28 (25-100) 12.17 ± 5.98 (3.5-25.7) 0.001

Cr. (mg/dl) 7.45  ± 2.6 (2.98-14.3) 2.11 ± 0.91 (0.9-4.64) 0.001

Na (mEq/l) 134.48 ± 4.26 (119-139) 135.76  ± 1.44 (132-139) 0.118

Cl  (mEq/l) 97.66 ± 4.39 (87-103) 99.09 ± 2.14 (94-103) 0.083

HCO
3
- (mEq/l) 21.28 ± 4.03(6-32) 24.04  ± 1.59 (22.27) 0.001

PO
4
- (mg/dl) 4.59 ± 1.92 (1.2-9) 1.57 ±  0.55 (0.4-3) 0.001

Alb (g/dl) 3.02 ± 0.41 (24.-4.1) 3.59  ± 0.56 (2.8-4.7) 0.001

μ“√“ß∑’Ë  2  º≈ potassium (K) °àÕπ·≈–À≈—ß°“√øÕ°‡≈◊Õ¥®”·π°μ“¡πÈ”¬“≈â“ß‰μ∑’Ë„™â

 à«πª√–°Õ∫¢Õß K Mean ± S.D. (mEq/l) Mean ± S.D. (mEq/l) P-value

   „ππÈ”¬“≈â“ß‰μ °àÕπ°“√øÕ°‡≈◊Õ¥ (range) À≈—ß°“√øÕ°‡≈◊Õ¥ (range)

K  = 2 mEq/l 4.48 ± 0.99 2.98 ± 0.27 0.001

(3.1-4.5) (2.5-3.5)

K = 3 mEq/l 4.52 ± 0.97 3.40 ± 0.24 0.001

(3.1-6.6) (3-4.1)
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μ“√“ß∑’Ë  3 §à“§«“¡·μ°μà“ß¢Õß potassium (K) °àÕπ·≈–À≈—ßøÕ°‡≈◊Õ¥‡ª√’¬∫‡∑’¬∫√–À«à“ßπÈ”¬“≈â“ß‰μ K = 2 mEq/l

·≈– K = 3 mEq/l

Dialysis solution K = 2 mEq/l Dialysis solution K = 3 mEq/l P-value

§à“§«“¡·μ°μà“ß¢Õß K 1.50 ± 0.81 1.11 ± 0.84 0.001

°àÕπøÕ°·≈–À≈—ßøÕ° (mEq/l)

μ“√“ß∑’Ë 5 §à“§«“¡·μ°μà“ß¢Õß calcium (Ca) °àÕπ·≈–À≈—ßøÕ°‡≈◊Õ¥‡ª√’¬∫‡∑’¬∫√–À«à“ßπÈ”¬“≈â“ß‰μ Ca=2.5 mEq/l

·≈– Ca=3.5 mEq/l

Calcium Dialysis solution Dialysis solution P-value

Ca = 2.5 mEq/l Ca = 3.5 mEq/l

§à“§«“¡·μ°μà“ß¢Õß Ca 0.34 ± 1.01 1.56  ± 0.9 0.001

°àÕπøÕ°·≈–À≈—ßøÕ° (mg/dl)

μ“√“ß∑’Ë  4   º≈ calcium (Ca) °àÕπ·≈–À≈—ß°“√øÕ°‡≈◊Õ¥®”·π°μ“¡πÈ”¬“≈â“ß‰μ∑’Ë„™â

 à«πª√–°Õ∫¢Õß Ca Mean ± S.D. Mean ± S.D. P-value

„ππÈ”¬“≈â“ß‰μ °àÕπ°“√øÕ°‡≈◊Õ¥ (mg/dl) À≈—ß°“√øÕ°‡≈◊Õ¥ (mg/dl)

Ca = 2.5 mEq/l 8.06  ± 0.95 8.40  ± 0.93 0.056

Ca  = 3.5  mEq/l 7.88  ± 0.94 9.44  ± 0.74 0.001

potassium °àÕπøÕ°·≈–À≈—ßøÕ° „π°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ

K = 2 mEq/l ¡“°°«à“°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ K = 3 mEq/l

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

®“°μ“√“ß∑’Ë 4 æ∫«à“À≈—ßøÕ°§à“ calcium „π°≈ÿà¡

∑’Ë„™âπÈ”¬“≈â“ß‰μ Ca = 3.5 mEq/l  Ÿß¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘ ·μà°≈ÿà¡∑’Ë„™âπÈ”¬“ Ca = 2.5 mEq/l ¡’§à“‡æ‘Ë¡¢÷Èπ

‡™àπ°—π  ·μà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘μ‘

®“°μ“√“ß∑’Ë  5  æ∫«à“§à“§«“¡·μ°μà“ß¢Õß calcium

°àÕπøÕ°·≈–À≈—ßøÕ° „π°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ Ca = 3.5

mEq/l ¡“°°«à“°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ Ca = 2.5 mEq/l

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘
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º≈°“√øÕ°‡≈◊Õ¥μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“‡§¡’μà“ßÊ

„π‡≈◊Õ¥ ·≈–®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥

«‘®“√≥å

       ®“°º≈°“√»÷°…“π’È æ∫«à“§à“ hematocrit ®–‡æ‘Ë¡¢÷Èπ

À≈—ßøÕ°‚¥¬‡©≈’Ë¬√âÕ¬≈– 3.35  “‡Àμÿπà“®–‡°‘¥®“°

ºŸâªÉ«¬∑’ËøÕ°‡≈◊Õ¥‰¥â√—∫°“√¥÷ßπÈ” à«π‡°‘π®“°À≈Õ¥‡≈◊Õ¥

·≈–√à“ß°“¬ (ultrafiltrate) ∑”„Àâ¡’§«“¡‡¢â¡¢âπ¢Õß‡¡Á¥‡≈◊Õ¥

·¥ß¡“°¢÷Èπ ´÷Ëßπà“®–Õ∏‘∫“¬°“√‡æ‘Ë¡¢÷Èπ¢Õß  albumin ‰¥â

¥â«¬°≈‰°‡¥’¬«°—π „π‡«™ªØ‘∫—μ‘°“√«—¥§à“¥—ß°≈à“« ®÷ß§«√

„™â§à“°àÕπøÕ°‡≈◊Õ¥®–·¡àπ¬”°«à“

 à«π§à“ bicarbonate π—Èπ‡π◊ËÕß®“°„ππÈ”¬“≈â“ß‰μ¡’

§à“ bicarbonate 32 mEq/l  „π¢≥–∑’Ë‡≈◊Õ¥ºŸâªÉ«¬∑’Ë‡ªìπ

ESRD ¡—°®–¡’§à“ bicarbonate μË”°«à“π—Èπ À√◊Õ‡ªìπ acidosis

bicarbonate ®÷ß·æ√à´÷¡ºà“πÕÕ°¡“®“°„ππÈ”¬“≈â“ß‰μ‡¢â“

 Ÿà√à“ß°“¬ À≈—ßøÕ°‡≈◊Õ¥ºŸâªÉ«¬®÷ß¡’§à“ bicarbonate ‡æ‘Ë¡¢÷Èπ

®“°°“√»÷°…“π’È‡æ‘Ë¡¢÷Èπ‡©≈’Ë¬ 2.76 mEq/l §‘¥‡ªìπ√âÕ¬≈–

12.78 ∑”„Àâ·°â‰¢¿“«– acidosis  „π√à“ß°“¬ºŸâªÉ«¬‰¥â

 à«π‡¡Á¥‡≈◊Õ¥¢“«·≈–‡°√Á¥‡≈◊Õ¥π—Èπ¡’¢π“¥„À≠à°«à“√Ÿ¢Õß

·ºàπμ—«°√Õß∑”„Àâ√–¥—∫°àÕπ·≈–À≈—ßøÕ°‰¡à¡’°“√‡ª≈’Ë¬π

·ª≈ß

„π¢≥–∑’Ë§à“ blood urea nitrogen, creatinine,

phosphate ¡’§à“≈¥≈ßÀ≈—ßøÕ°‡π◊ËÕß®“°„ππÈ”¬“≈â“ß‰μ‰¡à¡’

 “√¥—ß°≈à“« ∑”„Àâ blood urea nitrogen, creatinine,

phosphate „π‡≈◊Õ¥ºŸâªÉ«¬´÷¡ºà“πμ—«°√ÕßÕÕ°¡“„ππÈ”¬“

≈â“ß‰μ ´÷Ëßμ—« blood urea nitrogen, creatinine, phosphate

‡À≈à“π’È®—¥‡ªìπ uremic toxin ́ ÷ËßμâÕß∂Ÿ°¢®—¥ÕÕ°®“°√à“ß°“¬

„Àâ‰¥â¡“°∑’Ë ÿ¥ ®“°°“√»÷°…“π’Èæ∫«à“§à“ blood urea

nitrogen ≈¥≈ß ‚¥¬‡©≈’Ë¬ 53.55 ¡°./¥≈. §‘¥‡ªìπ√âÕ¬≈–

81.48 §à“ creatinine ≈¥≈ß‚¥¬‡©≈’Ë¬ 5.34 ¡°./¥≈. §‘¥

‡ªìπ√âÕ¬≈– 71.67  à«π phosphate ≈¥≈ß‚¥¬‡©≈’Ë¬ 3.02

¡°./¥≈. §‘¥‡ªìπ√âÕ¬≈– 65.79 ´÷ËßπâÕ¬°«à“°“√≈¥√–¥—∫¢Õß

blood urea nitrogen ·≈– creatinine ‡π◊ËÕß®“°¡’πÈ”Àπ—°

‚¡‡≈°ÿ≈¡“°°«à“

 à«π§à“ potassium ‡π◊ËÕß®“°°“√øÕ°‡≈◊Õ¥∑”„Àâ

√–¥—∫ potassium ‡ª≈’Ë¬π·ª≈ß‰¥â‡√Á«®÷ß¡’§«“¡ ”§—≠μàÕ

°“√‡Àπ’Ë¬«π”°√–· ‰øøÑ“„πÀ—«„® §à“ potassium °àÕπ

øÕ°‡≈◊Õ¥∑—Èß hyperkalemia ·≈– hypokalemia  —¡æ—π∏å°—∫

Õ—μ√“°“√‡ ’¬™’«‘μ„πºŸâªÉ«¬øÕ°‡≈◊Õ¥∑—Èß§Ÿà1,2  ‡°’Ë¬«‡π◊ËÕß°—∫

°“√‡°‘¥ arrhythmia °“√»÷°…“∑’Ëºà“π¡“æ∫«à“§à“ potassium

°àÕπøÕ°∑’ËÕ¬Ÿà√–À«à“ß 4.6-5.3 mEq/l ∑”„ÀâºŸâªÉ«¬¡’Õ—μ√“

°“√√Õ¥™’«‘μ Ÿß ÿ¥3  ®“°°“√»÷°…“π’Èæ∫«à“ §à“ potassium

°àÕπøÕ°¢ÕßºŸâªÉ«¬‚¥¬‡©≈’Ë¬Õ¬Ÿà∑’Ë 4.5 mEq/l  à«πÀ≈—ß

®“°øÕ°‡≈◊Õ¥·≈â«§à“ potassium ≈¥≈ß‡©≈’Ë¬ 1.5 mEq/l

„π°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ K = 2 mEq/l ·≈– 1.11 mEq/l „π

°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ K = 3 mEq/l  §‘¥‡ªìπ√âÕ¬≈– 33 ·≈–

24 μ“¡≈”¥—∫·μ°μà“ß®“°°àÕπøÕ°‡≈◊Õ¥Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘∑—Èß 2 °≈ÿà¡  ·μà°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ K = 2 mEq/l

≈¥≈ß¡“°°«à“°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ K = 3 mEq/l Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘®“°°“√»÷°…“∑’Ëºà“π¡“„πºŸâªÉ«¬∑’Ë¡’ªí≠À“

potassium  °àÕπøÕ°‡≈◊Õ¥§àÕπ¢â“ß Ÿß °“√„™âπÈ”¬“≈â“ß‰μ

K = 2 mEq/l ‡∑’¬∫°—∫ K = 3 mEq/l ∑”„Àâ EKG  ºŸâªÉ«¬¡’ QTc

interval (™à«ß ventricular repolarization) ∑’Ë¬“«°«à“·≈–

 —¡æ—π∏å°—∫°“√‡æ‘Ë¡¢÷Èπ¢Õß sudden death ‰¥â4 πÕ°®“°π—Èπ

°“√„™âπÈ”¬“≈â“ß‰μ K = 2 mEq/l ¬—ß≈¥ª√– ‘∑∏‘¿“æ¢Õß°“√

øÕ°‡≈◊Õ¥·≈–‡æ‘Ë¡ urea rebound ‰¥â¥â«¬5 °“√„™âπÈ”¬“≈â“ß

‰μ K = 2 mEq/l ®÷ßμâÕß√–¡—¥√–«—ß∂â“„™â„πºŸâªÉ«¬ congestive

heart failure6, myocardial infarction,7 long QT syndrome,8

mitral value prolapsed9

§à“ calcium À≈—ßøÕ° æ∫«à“¡’§à“‡æ‘Ë¡¢÷Èπ ∑—Èß°≈ÿà¡∑’Ë

„™âπÈ”¬“≈â“ß‰μ Ca = 2.5 mEq/l ·≈– Ca = 3.5 mEq/l ‚¥¬

‡æ‘Ë¡¢÷Èπ‚¥¬‡©≈’Ë¬ 0.34 ¡°./¥≈. ·≈– 1.56 ¡°./¥≈. §‘¥‡ªìπ

√âÕ¬≈– 4.2 ·≈– 19.79 μ“¡≈”¥—∫ ‡©æ“–°≈ÿà¡∑’Ë„™âπÈ”¬“

Ca = 3.5 mEq/l ‡∑à“π—Èπ ∑’Ë‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

·≈–·μ°μà“ß®“°°≈ÿà¡„™âπÈ”¬“ Ca = 2.5 mEq/l Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘ ¥—ßπ—Èπ°“√„™âπÈ”¬“≈â“ß‰μ∑’Ë¡’ Ca=3.5 mEq/l

®–∑”„ÀâºŸâªÉ«¬¡’ calcium „π‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ‰¥â¡“®“° calcium

„ππÈ”¬“≈â“ß‰μ∑’Ë´÷¡ºà“πμ—«°√Õß‡¢â“ Ÿà√à“ß°“¬ ´÷Ëß®–∑”„Àâ

‰ª suppress parathyroid hormone ·≈–Õ“®®–‡°‘¥ hyper-

calcemia ‰¥â  à«π°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ Ca = 2.5 mEq/l ‡æ‘Ë¡

√–¥—∫ calcium „π‡≈◊Õ¥‰¥â‡æ’¬ß‡≈Á°πâÕ¬ ‰¡à¡’π—¬ ”§—≠∑“ß



175Region  4-5  Medical  Journal
Vol. 31  No. 2   April-June  2012

Effect of Hemodialysis on Changes
in Various Blood Chemistries and Blood Cells Count

 ∂‘μ‘  °“√„™âπÈ”¬“≈â“ß‰μ Ca = 2.5 mEq/l ¡’°“√»÷°…“«à“∑”

„Àâ¡’ QTc prolong ‰¥â4 ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡„™âπÈ”¬“≈â“ß‰μ  Ca

= 3.5 mEq/l

 √ÿª

À≈—ßøÕ°‡≈◊Õ¥  ¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“‡§¡’„π

‡≈◊Õ¥·≈–®”π«π‡´≈≈å‡¡Á¥‡≈◊Õ¥∑—Èß¡“°¢÷Èπ ≈¥≈ß À√◊Õ

‡∑à“‡¥‘¡  °“√»÷°…“π’Èæ∫«à“§à“ hematocrit, hemoglobin,

bicarbonate, albumin ·≈– calcium „π°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ

Ca = 3.5 mEq/l ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘  à«π

§à“ blood urea nitrogen, creatinine, phosphate, potassium

≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‚¥¬°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ

K = 2 mEq/l ®–≈¥≈ß¡“°°«à“°≈ÿà¡∑’Ë„™âπÈ”¬“≈â“ß‰μ

K = 3  mEq/l  Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“‡§¡’„π‡≈◊Õ¥·≈–®”π«π

‡´≈≈å‡¡Á¥‡≈◊Õ¥∑’Ëæ∫ ∑”„Àâ·æ∑¬å “¡“√∂π”‰ªª√–¬ÿ°μå

‡æ◊ËÕ„™â¥Ÿ·≈ºŸâªÉ«¬À√◊Õ‡ΩÑ“√–«—ß°“√‡°‘¥¿“«–·∑√°´âÕπ®“°

°“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“«‰¥â
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