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‡ª√’¬∫‡∑’¬∫º≈°“√μ√«®«—¥°“√·¢Áßμ—«¢Õß‡≈◊Õ¥√–À«à“ß‡§√◊ËÕß·∫∫ POCT

°—∫‡§√◊ËÕßμ√«®«‘‡§√“–ÀåÕ—μ‚π¡—μ‘„π‡§√◊Õ¢à“¬®—ßÀ«—¥‡≈¬

 ÿ«“√’  ™ÿ¡¿Ÿ∏‘¡“*

∫∑§—¥¬àÕ
°“√μ‘¥μ“¡º≈¢Õß¬“«“√åø“√‘π‡æ◊ËÕ°“√§«∫§ÿ¡¢π“¥¬“∑’Ë‡À¡“– ¡„πºŸâªÉ«¬π—Èπ ‰¥â¡’°“√ª√—∫ª√ÿß«‘∏’°“√

μ‘¥μ“¡º≈¥â«¬°“√√“¬ß“πº≈‡ªìπ§à“ INR (International Normalized Ratio) ·≈–æ—≤π“‡§√◊ËÕß¡◊Õ∑¥ Õ∫
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ ≥ ®ÿ¥¥Ÿ·≈ºŸâªÉ«¬·μà¬—ß¡’¢âÕ ß —¬∂÷ß§«“¡πà“‡™◊ËÕ∂◊Õ¢Õßº≈°“√μ√«®

°“√»÷°…“π’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√μ√«®«‘‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥√–À«à“ß‡§√◊ËÕß·∫∫
POCT ¬’ËÀâÕ qLabs „π‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬°—∫‡§√◊ËÕß«‘‡§√“–ÀåÕ—μ‚π¡—μ‘ Sysmex CS-2000i ∑’Ë „™â „π
‚√ßæ¬“∫“≈‡≈¬ »÷°…“„πºŸâªÉ«¬∑’Ëμ‘¥μ“¡°“√√—°…“¥â«¬¬“«“√åø“√‘π ®”π«π 200 §π»÷°…“§à“§«“¡‡∑’Ë¬ßμ√ß
¢Õß°“√μ√«®«—¥ INR ¥â«¬‡§√◊ËÕß qLabs ‚¥¬„™â “√§«∫§ÿ¡§ÿ≥¿“æ∑¥ Õ∫∑’Ë§«“¡‡¢â¡¢âπ 2 √–¥—∫ §◊Õ
√–¥—∫ª°μ‘·≈–∑’Ë√–¥—∫°“√√—°…“

æ∫«à“ ∑ÿ°‡§√◊ËÕß¡’§à“ INR Õ¬Ÿà„π™à«ß∑’Ë°”Àπ¥®“°ºŸâº≈‘μ Õ¬Ÿà„π‡°≥±å¡“μ√∞“π∑’Ë¬Õ¡√—∫‰¥â ‡ª√’¬∫‡∑’¬∫
º≈°“√μ√«®«—¥§à“ PT ·≈–§à“ INR æ∫«à“ §à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å·≈–§à“§«“¡ Õ¥§≈âÕß√–À«à“ß‡§√◊ËÕß
Õ¬Ÿà„π√–¥—∫ Ÿß (r ‡∑à“°—∫ 0.936, ICC ‡∑à“°—∫ 0.966) ·≈– (r ‡∑à“°—∫ 0.930, ICC ‡∑à“°—∫ 0.890) μ“¡≈”¥—∫
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (P < 0.001) º≈°“√«‘‡§√“–Àå¥â«¬ Bland-Altman plot  ”À√—∫°“√∑¥ Õ∫ PT
·≈– INR ¡’§à“‡©≈’Ë¬¢Õß§«“¡·μ°μà“ß (mean different) ‡∑à“°—∫ -0.19 «‘π“∑’ ·≈– -0.37 μ“¡≈”¥—∫
À“°æ‘®“√≥“„™â‡§√◊ËÕß POCT „π‚√ßæ¬“∫“≈„π‡§√◊Õ¢à“¬®– “¡“√∂ª√–À¬—¥§à“„™â®à“¬¢Õß‚√ßæ¬“∫“≈
„π°“√ àßμàÕºŸâªÉ«¬·≈–§à“„™â®à“¬Õ◊Ëπ Ê ∑’ËÕ“®‡°‘¥®“°¿“«–·∑√° ấÕπ®“°°“√„™â¬“‰¥â ·μà∑—Èßπ’È°“√μ√«®«‘‡§√“–Àå
¥â«¬‡§√◊ËÕß POCT ºŸâ „™âß“π§«√»÷°…“¢âÕ®”°—¥·≈–¡’°“√Õ∫√¡°“√„™â‡§√◊ËÕß®π¡’§«“¡™”π“≠„π°“√„™âß“π
‡æ◊ËÕ„Àâº≈°“√μ√«® ∂Ÿ°μâÕßπà“‡™◊ËÕ∂◊Õ Ÿß ÿ¥

§” ”§—≠ :  PT, INR, ‡§√◊ËÕß POCT

* °≈ÿà¡ß“π‡∑§π‘§°“√·æ∑¬å·≈–æ¬“∏‘«‘∑¬“§≈‘π‘° ‚√ßæ¬“∫“≈‡≈¬
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Comparative study of Coagulation result between Point of care testing

and automated coagulation analyzer in Loei provincial network

Suwaree  Chumputhima*

Abstract
The accuracy of POCT (qLabs) for measurement PT and INR in patients who treated with

Warfarin, anticoagulant medication is unclear. Therefore, the purpose of this study was to compare
the analysis of blood coagulation between POCT (qLabs) and Automatic Sysmex CS-2000i.
Automatic Sysmex CS-2000i is the analytical instrument that has been used in Loei hospital
and POCT has been used in Loeiprovincial hospital network. A total of 200 patients were
included in this study. There are two levels, normal and therapeutic level of quality control
substance that have been used to evaluate the accuracy of qLabs for INR measurement. INR levels
of the instruments which was set by the manufacturer are acceptable. Comparing the results of PT
and INR, there are the correlation coefficient and Intraclass correlation coefficient (r = 0.936,
ICC = 0.966) and (r = 0.930, ICC = 0.890), respectively. The results showed statistically significant
(P < 0.001). The measurement for average value difference of PT and INR between two
instruments analyzed by Bland-Altman plot showed that the results are -0.19 second and -0.37,
respectively. In conclusion, using POCT in hospital network is cost effective compared to using
automatic Sysmex CS-2000i in Loei hospital for transferring the patients and other expense from
complication symptoms because of anticoagulant medication, warfarin. However, POCT users
should have been training in order to know the limitation of this instrument and have the
proficiency for the most reliable results.

Keywords : Prothrombin time, International normalized ratio, Point of care testing
instrument

*Medical Technologist, Medical Technology and Pathology Department, Loei Hospital
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∫∑π”
«“√åø“√‘π (warfarin) ‡ªìπ¬“μâ“π°“√·¢Áßμ—«

¢Õß‡≈◊Õ¥ ‡æ◊ËÕªÑÕß°—π°“√‡°‘¥≈‘Ë¡‡≈◊Õ¥∑—Èß„πºŸâªÉ«¬
∑’Ë ‰¥â√—∫°“√ºà“μ—¥‡ª≈’Ë¬π≈‘ÈπÀ—«„®‡∑’¬¡ ‚√§≈‘ÈπÀ—«„®√—Ë«
≈‘ÈπÀ—«„®μ’∫ ¿“¬À≈—ß‡°‘¥°≈â“¡‡π◊ÈÕÀ—«„®¢“¥‡≈◊Õ¥
ºŸâªÉ«¬‚√§À≈Õ¥‡≈◊Õ¥ ¡Õßμ’∫ ºŸâªÉ«¬∑’Ë¡’¿“«–≈‘Ë¡‡≈◊Õ¥
Õÿ¥μ—π„πªÕ¥ ‡ âπ‡≈◊Õ¥·¥ß∫√‘‡«≥·¢π ¢“ À√◊Õ
‡ âπ‡≈◊Õ¥¥”„À≠àÕÿ¥μ—π®“°≈‘Ë¡‡≈◊Õ¥·≈–‡æ◊ËÕªÑÕß°—π
‚√§À≈Õ¥‡≈◊Õ¥ ¡ÕßÕÿ¥μ—π„πºŸâªÉ«¬∑’Ë¡’¿“«–À—«„®‡μâπ
√–√‘°„π°“√μ‘¥μ“¡º≈¢Õß¬“«“√åø“√‘π‡æ◊ËÕ°“√§«∫§ÿ¡
¢π“¥¬“∑’Ë‡À¡“– ¡„πºŸâªÉ«¬π—Èπ(1) „πÕ¥’μ„™â«‘∏’°“√
μ√«®‡≈◊Õ¥À“√–¥—∫ prothrombin time (PT) ‡æ◊ËÕ
«—¥§«“¡ “¡“√∂„π°“√°¥°“√∑”ß“π¢Õß vitamin
K-dependent procoagulantclotting factors §◊Õ
factor II, VII ·≈– X ‚¥¬°“√‡μ‘¡ calcium ·≈–
thromboplastin ≈ß„π citrate plasma ∑—Èßπ’È
§«“¡·μ°μà“ß„π°“√μÕ∫ πÕßμàÕƒ∑∏‘Ï°“√μâ“π°“√
·¢Áßμ—«¢Õß‡≈◊Õ¥¢Õß thromboplastin ∑’Ë „™â „π
‚√ßæ¬“∫“≈·μà≈–·Ààß·≈–«‘∏’°“√√“¬ß“π§à“ PT
∑”„Àâº≈°“√μ√«®§à“ PT ®“°ÀâÕßªØ‘∫—μ‘°“√·μà≈–·Ààß
‰¡à “¡“√∂π”¡“·ª≈º≈√à«¡°—π‰¥â ®÷ß¡’°“√ª√—∫ª√ÿß
„Àâ¡’¡“μ√∞“π¡“°¢÷Èπ¥â«¬°“√√“¬ß“πº≈‡ªìπ§à“ INR
(International Normalized Ratio) √–¥—∫°“√
μâ“π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥∑’Ë‡À¡“– ¡π—Èπ·μ°μà“ß°—π
‰ªμ“¡¢âÕ∫àß„™â´÷Ëß§à“ therapeutic INR π’È§«√Õ¬Ÿà„π
√–¥—∫ 2.5   0.5 ¬°‡«âπ„π°√≥’¡’°“√„™â mechanical
prosthetic valves ∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß°«à“ ‚¥¬
therapeutic INR ®–‡∑à“°—∫ 3.0   0.5 ∂â“°“√§«∫§ÿ¡
√–¥—∫ INR ‰¥âμ“¡‡°≥±å¥—ß°≈à“«®–≈¥¿“«–·∑√°´âÕπ
≈ß‰¥â ¿“«–·∑√°´âÕπ∑’Ë ”§—≠ §◊Õ °“√‡°‘¥‡≈◊Õ¥ÕÕ°
‚¥¬‡©æ“–‡≈◊Õ¥ÕÕ°„π ¡Õß ¥—ßπ—Èπ°àÕπ°“√„™â¬“
·æ∑¬åμâÕßæ‘®“√≥“„Àâ≈–‡Õ’¬¥√Õ∫§Õ∫(2)

‡π◊ËÕß®“°°“√μÕ∫ πÕßμàÕ¬“«“√åø“√‘π
„π·μà≈–§π·μ°μà“ß°—π ¥—ßπ—Èπ®÷ß‰¡à “¡“√∂∑”π“¬
ª√– ‘∑∏‘º≈¢Õß¬“‰¥â®“°¢π“¥¢Õß¬“∑’Ë„Àâ πÕ°®“°π’È
™à«ß§à“¢Õß¬“«“√åø“√‘π∑’Ë „™â√—°…“¡’™à«ß§à“°“√√—°…“
(therapeutic range) §àÕπ¢â“ß·§∫ À“°‰¥â√—∫πâÕ¬‡°‘π‰ª
Õ“®‡°‘¥≈‘Ë¡‡≈◊Õ¥„πÀ≈Õ¥‡≈◊Õ¥ (thrombosis) ‰¥â

·≈–À“°¡“°‡°‘π‰ª ºŸâªÉ«¬®–¡’§«“¡‡ ’Ë¬ß„π°“√‡°‘¥
‡≈◊Õ¥ÕÕ°º‘¥ª°μ‘ (bleeding) Õ’°∑—Èß«“√åø“√‘π¬—ß¡’
ªØ‘ —¡æ—π∏å°—∫Õ“À“√·≈–¬“À≈“¬™π‘¥(3)  à«πÕ“À“√
∑’Ë¡’«‘μ“¡‘π‡§ Ÿß ‡™àπ º—°„∫‡¢’¬«™π‘¥μà“ß Ê ®–¡’º≈μàÕ
«“√åø“√‘π‡π◊ËÕß®“°‡ªìπμ—«μâ“π«‘μ“¡‘π‡§ ∑”„Àâªí®®—¬
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥∑’Ëæ÷Ëß«‘μ“¡‘π‡§∑”Àπâ“∑’Ë ‰¥â ‰¡à¥’
¥—ßπ—Èπº≈¢Õß«“√åø“√‘π∑’Ë¡’Õ¬Ÿà „π√à“ß°“¬Õ“® ŸßÀ√◊Õ
μË”°«à“√–¥—∫¬“∑’Ë ‰¥â√—∫ ®÷ßμâÕß„™â°“√∑¥ Õ∫ PT ·≈–
À“§à“ INR ‡æ◊ËÕμ‘¥μ“¡°“√√—°…“ (monitoring
warfarin therapy) ÷́Ëß§«√∑¥ Õ∫∑ÿ° —ª¥“Àå À√◊Õ
∑ÿ° 2 ‡¥◊Õπ ¢÷ÈπÕ¬Ÿà°—∫§«“¡º‘¥ª°μ‘¢ÕßºŸâªÉ«¬ ‡æ◊ËÕ„Àâ
·πà„®«à“ºŸâªÉ«¬‰¥â√—∫¬“„π√–¥—∫∑’Ë‡À¡“– ¡(4)

ªí®®ÿ∫—π¡’°“√æ—≤π“‡§√◊ËÕß¡◊Õ∑’Ë “¡“√∂∑”°“√
∑¥ Õ∫°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ ≥ ®ÿ¥¥Ÿ·≈ºŸâªÉ«¬
(Coagulation Point-of-Care Testing: POCT)
POCT ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™âßà“¬ ¡’¢π“¥‡≈Á° √“§“∂Ÿ°
√–¬–‡«≈“°“√μ√«®«—¥«‘‡§√“–Àå —Èπ ®÷ß¡’ª√–‚¬™πå
∑“ß§≈‘π‘°∑”„Àâ·æ∑¬å “¡“√∂μ—¥ ‘π„®√—°…“ºŸâªÉ«¬
‰¥âÕ¬à“ß√«¥‡√Á« ‚¥¬‡©æ“–„πºŸâªÉ«¬‚√§À≈Õ¥‡≈◊Õ¥
 ¡Õß ∑’ËμâÕß√—°…“¥â«¬¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥ °“√μ√«®
PT/INR ‡æ◊ËÕª√–‡¡‘πª√—∫√–¥—∫¬“«“√åø“√‘π„π
‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬ À√◊Õ‚√ßæ¬“∫“≈™ÿ¡™π¢π“¥‡≈Á°
∑’Ë¡’¢âÕ®”°—¥„π°“√μ‘¥μ—Èß‡§√◊ËÕßμ√«®«‘‡§√“–ÀåÕ—μ‚π¡—μ‘
®–¡’°“√æ‘®“√≥“ „™â‡§√◊ËÕß POCT „π‚√ßæ¬“∫“≈
‡§√◊Õ¢à“¬®—ßÀ«—¥‡≈¬ 14 ·Ààß ·μà≈–·Ààß„™â‡§√◊ËÕß
·μ°μà“ß°—π ¡’®”π«π 6 ·Ààß ∑’Ë„™â‡§√◊ËÕß POCT ¬’ËÀâÕ
‡¥’¬«°—π§◊Õ¬’ËÀâÕ qLabs (Micropoint Bioscience,
Inc.)  ∂‘μ‘°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√‚√ßæ¬“∫“≈‡≈¬
ªï 2559-2562 ¡’°“√μ√«®«—¥°“√·¢Áßμ—«¢Õß‡≈◊Õ¥
«—¥§à“ PT/INR  ¥â«¬‡§√◊ËÕßμ√«®«‘‡§√“–ÀåÕ—μ‚π¡—μ‘
Sysmex CS-2000i ®”π«π 15,032 √“¬ 17,053 √“¬,
19,554 √“¬ ·≈– 21,401 √“¬ μ“¡≈”¥—∫ ÷́Ëß‡æ‘Ë¡¢÷Èπ
‡©≈’Ë¬√âÕ¬≈– 11.00 „π∑ÿ° Ê ªï ‡æ◊ËÕ„ÀâºŸâªÉ«¬ “¡“√∂
‡¢â“∂÷ß∫√‘°“√·≈–‰¥â√—∫°“√√—°…“μàÕ‡π◊ËÕß„°≈â∫â“π
·≈–‡æ◊ËÕ≈¥°“√·ÕÕ—¥„π‚√ßæ¬“∫“≈®—ßÀ«—¥ ºŸâªÉ«¬
 “¡“√∂√—∫∫√‘°“√μ√«®∑’Ë ‚√ßæ¬“∫“≈™ÿ¡™π‰¥â
¥â«¬º≈°“√μ√«®∑’Ë¡’§ÿ≥¿“æ∂Ÿ°μâÕß„°≈â‡§’¬ß°—π
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¥—ßπ—Èπ®÷ß»÷°…“ª√–‡¡‘π§«“¡∂Ÿ°μâÕß ·¡àπ¬”
¢Õß‡§√◊ËÕß POCT ¬’ËÀâÕ qLabs ∑’Ë„™â „π‚√ßæ¬“∫“≈
‡§√◊Õ¢à“¬·≈–‡ª√’¬∫‡∑’¬∫º≈°“√μ√«®«‘‡§√“–Àå
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥√–À«à“ß‡§√◊ËÕß POCT ¬’ËÀâÕ qLabs
°—∫‡§√◊ËÕßμ√«®«‘‡§√“–ÀåÕ—μ‚π¡—μ‘ Sysmex CS-2000i
‡æ◊ËÕ„Àâ∑√“∫∂÷ß§«“¡∂Ÿ°μâÕß¢Õß‡§√◊ËÕß POCT
qLabs „π‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬®—ßÀ«—¥‡≈¬·≈–
§à“§«“¡·μ°μà“ß¢Õß‡§√◊ËÕß POCT °—∫‡§√◊ËÕßμ√«®
«‘‡§√“–ÀåÕ—μ‚π¡—μ‘·≈–‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫°“√
æ‘®“√≥“π”‡§√◊ËÕß POCT ¡“„™â∫√‘°“√ºŸâªÉ«¬∑’ËÀâÕß
©ÿ°‡©‘πÀ√◊Õ‚√ßæ¬“∫“≈™ÿ¡™π„π‡§√◊Õ¢à“¬®—ßÀ«—¥‡≈¬
∑’Ë¬—ß‰¡à¡’‡§√◊ËÕßμ√«®«‘‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥
·∫∫Õ—μ‚π¡—μ‘À√◊Õ¡’·π«∑“ß„π°“√æ—≤π“®—¥μ—Èß§≈‘π‘°
«“√åø“√‘πμ“¡°“√¥”‡π‘πß“π‡§√◊Õ¢à“¬∫√‘°“√ “¢“
‚√§À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ¡ÕßÕ’°¥â«¬

«—μ∂ÿª√– ß§å
1. ‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫º≈°“√μ√«®

«‘ ‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥√–À«à“ß‡§√◊Ë Õß
√Ÿª·∫∫ POCT ¬’ËÀâÕ qLabs °—∫‡§√◊ËÕßμ√«®«‘‡§√“–Àå
Õ—μ‚π¡—μ‘ ¬’ËÀâÕ Sysmex CS-2000i ∑’ËÀâÕßªØ‘∫—μ‘°“√
‚√ßæ¬“∫“≈‡≈¬

2. ‡æ◊ËÕª√–‡¡‘π∂Ÿ°μâÕß·¡àπ¬”¢Õß‡§√◊ËÕß
√Ÿª·∫∫ POCT ¬’ËÀâÕ qLabs ∑’Ë‚√ßæ¬“∫“≈‡≈¬ ·≈–
‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬

¢Õ∫‡¢μ°“√»÷°…“
°“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“¿“§μ—¥¢«“ß

(cross sectional study) °≈ÿà¡μ—«Õ¬à“ß∑’Ë „™â»÷°…“
‡ªìπºŸâªÉ«¬ §≈‘π‘°«“√åø“√‘π∑’Ë ‰¥â√—∫¬“μâ“π°“√·¢Áßμ—«
¢Õß‡≈◊Õ¥ ÷́ËßμâÕß‡®“–‡≈◊Õ¥μ√«® PT/INR ∑ÿ°√“¬
μ“¡π—¥ª°μ‘ ∑’Ë¡“√—∫∫√‘°“√„π™à«ß‡¥◊Õπ  ‘ßÀ“§¡-
μÿ≈“§¡ 2562

√Ÿª·∫∫°“√«‘®—¬
‡ªìπ°“√»÷°…“·∫∫°≈ÿà¡‡ª√’¬∫‡∑’¬∫ (Method

comparison research)°“√»÷°…“π’Èºà“π°“√æ‘®“√≥“
®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å
‚√ßæ¬“∫“≈‡≈¬ ®—ßÀ«—¥‡≈¬ ‡¡◊ËÕ«—π∑’Ë 24  ‘ßÀ“§¡
2562 √À— ‚§√ß°“√ EC 023/2562

¢—ÈπμÕπ°“√»÷°…“
1. ª√–‡¡‘π§«“¡∂Ÿ°μâÕß·¡àπ¬”¢Õß‡§√◊ËÕß

POCT ¬’ËÀâÕ qLabs ®”π«π 6 ‡§√◊ËÕß ‚¥¬„™â “√
§«∫§ÿ¡§ÿ≥¿“æ 2 √–¥—∫ ∑”°“√μ√«®«—¥·∫∫
With-in run ®”π«π 20 §à“ ∑—Èß 2 √–¥—∫ „™â™ÿ¥μ√«®
Lot ‡¥’¬«°—π ‚¥¬„Àâ‡®â“Àπâ“∑’Ë‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬
π”‡§√◊ËÕß POCT qLabs ¡“∑” with-in run ∑’Ë
‚√ßæ¬“∫“≈‡≈¬„π«—π‡«≈“„°≈â‡§’¬ß°—π

2. ‡ª√’¬∫‡∑’¬∫º≈°“√μ√«®«‘ ‡§√“–Àå
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥√–À«à“ß‡§√◊ËÕß POCT qLabs
°—∫‡§√◊ËÕßμ√«®«‘‡§√“–ÀåÕ—μ‚π¡—μ‘¬’ËÀâÕ Sysmex
CS-2000i ‡π◊ËÕß®“°‰¡à “¡“√∂∑”°“√μ√«®«—¥
√–À«à“ß‡§√◊ËÕß POCT qLabs ®“°∑ÿ°‚√ßæ¬“∫“≈
‡§√◊Õ¢à“¬‚¥¬„™âºŸâªÉ«¬√“¬‡¥’¬«°—π‰¥â ‡æ√“–¡’
¢âÕ®”°—¥‡√◊ËÕß°“√π” àß ®÷ß‡≈◊Õ°„™â‡§√◊ËÕß POCT
‚√ßæ¬“∫“≈‡≈¬ ‡ªìπμ—«·∑π¢Õß‡§√◊ËÕß POCT qLabs
¢Õß‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬∑—Èß 5 ·Ààß „π°“√»÷°…“
‡ª√’¬∫‡∑’¬∫º≈°“√μ√«®«—¥°—∫‡§√◊ËÕßÕ—μ‚π¡—μ‘„π°≈ÿà¡
ºŸâªÉ«¬∑—ÈßÀ¡¥ ‚¥¬¡’«‘∏’°“√¥—ßπ’È

2.1 ‡®“–‡≈◊Õ¥ª≈“¬π‘È«ºŸâªÉ«¬ ®”π«π 1
À¬¥ ‡æ◊ËÕμ√«®«‘‡§√“–Àå PT/INR ¥â«¬‡§√◊ËÕß POCT
qLabs ·≈–‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥®“°À≈Õ¥‡≈◊Õ¥¥”ºŸâªÉ«¬
§π‡¥’¬«°—π 2.7 ¡≈. „ àÀ≈Õ¥∑’Ë¡’ “√°—π‡≈◊Õ¥·¢Áß
3.2 % Sodium citrate ª√‘¡“≥√«¡ 3 ¡≈. (Õ—μ√“ à«π
‡≈◊Õ¥: “√°—π‡≈◊Õ¥·¢Áß 9:1) º ¡„Àâ‡¢â“°—ππ” àß
μ—«Õ¬à“ß‰ªÀâÕßªØ‘∫—μ‘°“√°≈“ß ·≈â«π”À≈Õ¥‡≈◊Õ¥
‰ªªíòπ·¬°æ≈“ ¡“∑’Ë§«“¡‡√Á« 1500 g. ‡ªìπ‡«≈“ 15
π“∑’ ‡æ◊ËÕμ√«®«‘‡§√“–Àå PT/INR ¥â«¬‡§√◊ËÕß
μ√«®«‘‡§√“–ÀåÕ—μ‚π¡—μ‘¬’ËÀâÕ Sysmex CS-2000i
„™â‡«≈“¿“¬„π 2 ™—Ë«‚¡ß∑ÿ°√“¬

2.2 «‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª
«‘‡§√“–Àå§à“‡©≈’Ë¬ (mean)  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π (SD)
·≈–§à“ —¡ª√– ‘∑∏‘Ï°“√·ª√º—π (CV) §à“§«“¡∂Ÿ°μâÕß
·¡àπ¬” ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% §à“ —¡ª√– ‘∑∏‘Ï
 À —¡æ—π∏å (Correlation coefficient:r) ·≈–§à“§«“¡
∂¥∂Õ¬‡™‘ß‡ âπ (Linear regression) ‚¥¬„™â
Spearmanûs correlation ·≈–  ∂‘μ‘ pair t-test
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2.3 «‘‡§√“–Àå§«“¡ Õ¥§≈âÕß¢Õß¢âÕ¡Ÿ≈
¥â«¬ ∂‘μ‘ Intraclass correlation coefficient
(ICC) ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§à“§«“¡·ª√ª√«π∑’Ë‡°‘¥®“°
§«“¡·μ°μà“ß¢Õß‡§√◊ËÕßμ√«®«—¥ „™âÀ≈—°°“√¥—ßπ’È
0.91-1.00 ·ª≈º≈«à“§«“¡ Õ¥§≈âÕß¥’¡“° 0.76-0.90
·ª≈º≈«à“§«“¡ Õ¥§≈âÕß¥’ 0.50-0.75 ·ª≈º≈«à“
§«“¡ Õ¥§≈âÕßª“π°≈“ß ·≈–πâÕ¬°«à“ 0.50 ·ª≈º≈«à“
§«“¡ Õ¥§≈âÕßμË”(5)

2.4 «‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬ Bland - Altman
plot (6-7) · ¥ß§«“¡ —¡æ—π∏å¢Õß§«“¡μà“ß°—∫
§à“‡©≈’Ë¬√–À«à“ß‡§√◊ËÕß∑—Èß Õß·≈–¢’¥§«“¡®”°—¥¢Õß
§«“¡ Õ¥§≈âÕß (Limit of agreement; LOA)
∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%

3. °“√§”π«≥¢π“¥ ‚¥¬°“√§”π«≥®“°
Pilot study ¢Õß æ√√≥’  «√“°Ÿ≈»—°¥‘Ï ·≈–√–«’«√√≥
æ‘ ‘∞æß»å∏√(8) ∑’Ëæ∫«à“ correlation coefficient (r)
¢Õß°“√μ√«®§à“ PT/INR ‡ª√’¬∫‡∑’¬∫‡§√◊ËÕß·∫∫
POCT °—∫‡§√◊ËÕß«‘‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥Õ—μ‚π¡—μ‘
§à“ Ÿß ÿ¥∑’Ë 0.805 „π°“√»÷°…“§√—Èßπ’È¬Õ¡√—∫∑’Ë
correlation coefficient μâÕß‰¡àμË”°«à“ 0.80 ·≈–
§“¥«à“μâÕß¡“°°«à“ 0.85 ¢÷Èπ‰ª

§”π«≥‰¥â®“° Ÿμ√§”π«≥¢π“¥μ—«Õ¬à“ß¥—ßπ’È

n = + 3

n = ¢π“¥μ—«Õ¬à“ß
Z = 1.96 (§à“ Z À√◊Õ standard normal

deviate ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95%)
P = 0.50 (§à“ P §◊Õ§«“¡™ÿ°¢Õßª√–™“°√

·≈–¡’§à“º‘¥æ≈“¥‰¡à‡°‘π√âÕ¬≈– 10 ®“°§à“¡“μ√∞“π)

d = 0.085 (§à“∑’ËºŸâ«‘®—¬¬Õ¡„Àâ§à“ ∂‘μ‘∑’Ë
ª√–¡“≥‰¥â®“°μ—«Õ¬à“ß°“√«‘®—¬§≈“¥‡§≈◊ËÕπ‰ª®“°
§à“®√‘ß„πª√–™“°√)

¥—ßπ—ÈπμâÕß„™â°≈ÿà¡μ—«Õ¬à“ßÕ¬à“ßπâÕ¬ 135 √“¬
®“°°“√»÷°…“π’È „™âμ—«Õ¬à“ßª√–™“°√ 200 √“¬

‡°≥±å°“√§—¥‡≈◊Õ°≈ÿà¡μ—«Õ¬à“ß (Inclusion
criteria) §◊Õ ºŸâªÉ«¬∑’Ë§≈‘π‘°«“√åø“√‘π∑’Ë ‰¥â√—∫¬“μâ“π
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥´÷ËßμâÕß‡®“–‡≈◊Õ¥μ√«® PT/INR
∑ÿ°√“¬ μ“¡·æ∑¬åπ—¥ª°μ‘ ∑’Ë¡“√—∫∫√‘°“√„π™à«ß∑’Ë»÷°…“
Õ“¬ÿ 20 ªï¢÷Èπ‰ª ‰¡à®”°—¥‡æ»

‡°≥±å§—¥ÕÕ° (Exclusion criteria) §◊Õ
ºŸâªÉ«¬∑’Ë¡’º≈°“√μ√«®«—¥°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ª≈“¬π‘È«
¥â«¬‡§√◊ËÕß POCT qLabs §≈“¥‡§≈◊ËÕπ®“° “‡Àμÿ
μà“ß Ê ‡™àπ ª√‘¡“≥‡≈◊Õ¥‰¡àæÕμ√«® ‡≈◊Õ¥‰¡à‰À≈‡¢â“
·∂∫μ√«® À√◊Õμ√«®‰¡à∑—π„π™à«ß‡«≈“∑’Ë‡§√◊ËÕß°”Àπ¥

º≈°“√»÷°…“
1. ¢âÕ¡Ÿ≈∑—Ë«‰ª °≈ÿà¡ºŸâªÉ«¬∑’Ë»÷°…“¡’°“√

μ√«®§à“ PT/INR §≈‘π‘°«“√åø“√‘π ®”π«π 200 §π
·∫àß‡ªìπ ‡æ»™“¬ 91 §π §‘¥‡ªìπ√âÕ¬≈– 45.5
‡æ»À≠‘ß 109 §π §‘¥‡ªìπ√âÕ¬≈– 54.5 Õ“¬ÿ√–À«à“ß
26-91 ªï Õ“¬ÿ‡©≈’Ë¬ 62.3   12.4 ªï

2. º≈°“√»÷°…“§à“§«“¡·¡àπ¬” ‡∑’Ë¬ßμ√ß
(precision) °“√μ√«®«—¥ INR ¢Õß‡§√◊ËÕß qLabs ®“°
°“√∑” With-in run ®”π«π 6 ‡§√◊ËÕß ¥—ßμ“√“ß∑’Ë 1
¥â«¬ control ∑’Ë§«“¡‡¢â¡¢âπ 2 √–¥—∫ (§à“ INR QC
1 ™à«ß√–¥—∫ª°μ‘ °”Àπ¥®“°∫√‘…—∑ºŸâº≈‘μ ‡∑à“°—∫
0.7-1.2 ·≈–∑’Ë§à“ INR QC 2 ™à«ß√–¥—∫°“√√—°…“
(therapeutic range) °”Àπ¥®“°∫√‘…—∑ºŸâº≈‘μ‡∑à“°—∫
2.0-3.2)

μ“√“ß∑’Ë 1 º≈°“√∑” With-in run
INR QC 1 (0.7-1.2) INR QC 2 (2.0-3.2)

ean D CV 5% CI ean D CV 95% CI
√æ.‡≈¬ 1.08 0.04 4.07 1.06-1.09 2.86 0.07 2.70 2.82-2.88
√æ.∑à“≈’Ë 1.08 0.04 4.09 1.06-1.09 2.86 0.08 2.62 2.83-2.89
√æ.π“·Àâ« 1.08 0.04 3.79 1.06-1.10 2.85 0.07 2.42 2.81-2.88
√æ.¿Ÿ°√–¥÷ß 1.02 0.04 4.01 1.06-1.04 2.85 0.05 1.79 2.83-2.87
√æ.π“¥â«ß 1.08 0.04 3.80 1.06-1.10 2.85 0.05 1.78 2.83-2.87
√æ.ª“°™¡ 1.08 0.04 4.07 1.06-1.10 2.81 0.07 2.45 2.77-2.84

(Z    )2 P (1-P)/2
d 2

‚√ßæ¬“∫“≈
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3. °“√‡ª√’¬∫‡∑’¬∫º≈°“√μ√«®«—¥§à“
PT/INR ®“°‡§√◊ËÕß qLabs ·≈–‡§√◊ËÕß«‘‡§√“–Àå
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥Õ—μ‚π¡—μ‘ Sysmex CS-2000i

3.1 §à“ PT ‡©≈’Ë¬ ·≈– 95% CI ¢Õß
°≈ÿà¡ºŸâªÉ«¬°“√μ√«®«—¥§à“ PT ¥â«¬‡§√◊ËÕß«‘‡§√“–Àå
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ Sysmex CS-2000i ¡’§à“ PT
‡©≈’Ë¬ 22.14 «‘π“∑’  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π‡∑à“°—∫
7.32 ·≈–§à“ 95% CI ‡∑à“°—∫ 21.13-23.16  à«π‡§√◊ËÕß
qLabs ¡’§à“ PT ‡©≈’Ë¬ 22.34 «‘π“∑’  à«π‡∫’Ë¬ß‡∫π

¡“μ√∞“π‡∑à“°—∫ 7.70 §à“ 95% CI ‡∑à“°—∫ 21.27-
23.41 «‘π“∑’ ¥—ßμ“√“ß∑’Ë 2

3.2 §à“ INR ‡©≈’Ë¬ ·≈– 95% CI ¢Õß
°≈ÿà¡ ºŸâªÉ«¬°“√μ√«®«—¥§à“ INR ¥â«¬‡§√◊ËÕß«‘‡§√“–Àå
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ Sysmex CS-2000i ¡’§à“ INR
‡©≈’Ë¬ 1.84  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π‡∑à“°—∫ 0.64 ·≈–
§à“ 95% CI ‡∑à“°—∫ 1.75-1.93  à«π‡§√◊ËÕß qLabs ¡’§à“
INR ‡©≈’Ë¬‡∑à“°—∫ 2.21  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π‡∑à“°—∫
0.75 ·≈–§à“ 95% CI ‡∑à“°—∫ 2.11-2.32 ¥—ßμ“√“ß∑’Ë 2

μ“√“ß∑’Ë 2 §à“∑¥ Õ∫∑“ß ∂‘μ‘ √–À«à“ß‡§√◊ËÕß Sysmex CS-2000i °—∫‡§√◊ËÕß qLabs

‡§√◊ËÕß«‘‡§√“–Àå POCT qLabs
Sysmex CS-2000i (N=200) (N=200)
ean D 95% Cl ean D 95% Cl

PT (sec) 22.14 7.32 21.13-23.16 22.34 7.70 21.27-23.41 0.936
INR 1.84 0.64 1.75-1.93 2.21 0.75 2.11-2.32 0.930

3.3 §à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å (correlation
coefficients: r) ·≈–§à“§«“¡∂¥∂Õ¬‡™‘ß‡ âπ (linear
regression) §à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å·∫∫ ‡ªï¬√å·¡π
æ∫«à“ §à“ PT ·≈– INR ∑’Ëμ√«®¥â«¬‡§√◊ËÕß∑—Èß 2 ™π‘¥
¡’§«“¡ —¡æ—π∏å ‰ª„π∑‘»∑“ß‡¥’¬«°—πÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘μ‘ (p < 0.001) ¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å

(r) ‡∑à“°—∫ 0.936 ·≈– 0.930 μ“¡≈”¥—∫ ‡¡◊ËÕπ”¡“
«‘‡§√“–ÀåÀ“§à“§«“¡∂¥∂Õ¬‡™‘ß‡ âπ¢Õß°“√μ√«®«—¥§à“
PT ·≈– INR ‰¥â ¡°“√‡ âπμ√ß ¥—ßπ’È Y = 0.98x +
0.54 ·≈– Y = 1.09x + 0.20 μ“¡≈”¥—∫ ¥—ß¿“æ∑’Ë
1 ·≈– 2

¿“æ∑’Ë 1 §à“§«“¡ —¡æ—π∏å√–À«à“ß§à“ PT ®“°‡§√◊ËÕß Sysmex CS-2000i °—∫‡§√◊ËÕß qLabs

¿“æ∑’Ë 2 §à“§«“¡ —¡æ—π∏å√–À«à“ß§à“ INR ®“°‡§√◊ËÕß Sysmex CS-2000i °—∫‡§√◊ËÕß qLabs

°≈ÿà¡μ—«Õ¬à“ß
Correlation

Coefficients;(r)
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3.4 §«“¡ Õ¥§≈âÕß¢Õßº≈°“√μ√«®«—¥
¥â«¬ ∂‘μ‘ Intraclass correlation coefficient (ICC)
º≈§«“¡ Õ¥§≈âÕß°“√μ√«®«—¥√–À«à“ß‡§√◊ËÕßμ√«®
Õ—μ‚π¡—μ‘·≈–‡§√◊ËÕß POCT qLabs ‚¥¬„™â ∂‘μ‘
Intraclass correlation coefficient (ICC) ¡“

‡ª√’¬∫‡∑’¬∫§à“§«“¡·ª√ª√«π∑’Ë‡°‘¥®“°§«“¡·μ°μà“ß
¢Õß‡§√◊ËÕßμ√«®«—¥ æ∫«à“ §à“ ICC ¢Õß§«“¡·μ°μà“ß
¢Õß§à“ PT ·≈– INR ∑’Ë«—¥‰¥â√–À«à“ß‡§√◊ËÕß¡’§à“‡∑à“°—∫
0.966 ·≈– 0.890 μ“¡≈”¥—∫ ´÷Ëß· ¥ß«à“¡’§«“¡
 Õ¥§≈âÕß¥’¡“° ¥—ßμ“√“ß∑’Ë 3

μ“√“ß∑’Ë 3 §à“ ∂‘μ‘ Intraclass correlation coefficient (ICC) ‡ª√’¬∫‡∑’¬∫§à“§«“¡·ª√ª√«π∑’Ë‡°‘¥®“°
§«“¡·μ°μà“ß¢Õß‡§√◊ËÕßμ√«®«—¥§à“ PT ·≈– INR

Intraclass correlation coefficient (ICC)
§«“¡·μ°μà“ß¢Õß‡§√◊ËÕßμ√«®«—¥ ICC ·ª≈º≈§«“¡ Õ¥§≈âÕß

(Koo T. K. & Li M. Y., 2016)

‡ª√’¬∫‡∑’¬∫§à“ PT 0.966  Õ¥§≈âÕß¥’¡“°
‡ª√’¬∫‡∑’¬∫§à“ INR 0.890  Õ¥§≈âÕß¥’

3.5 °“√À“§à“§«“¡·μ°μà“ß¥â«¬ ∂‘μ‘
Bland - Altman plot ¢Õß§à“ PT ·≈– INR √–À«à“ß
‡§√◊ËÕß«‘ ‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥Õ—μ‚π¡—μ‘
Sysmex CS-2000i °—∫‡§√◊ËÕß qLabs

- §«“¡·μ°μà“ß¢Õß§à“ PT √–À«à“ß
‡§√◊ËÕß«‘ ‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥Õ—μ‚π¡—μ‘
Sysmex CS-2000i °—∫‡§√◊ËÕß qLabs æ∫«à“¡’§à“‡©≈’Ë¬
¢Õß§«“¡·μ°μà“ß (mean different) ‡∑à“°—∫ -0.19
·≈–¡’ Limit of agreement (LOA) ‡∑à“°—∫ -5.52
∂÷ß 5.12 ¥—ß· ¥ß¿“æ∑’Ë 3

¿“æ∑’Ë 3 Bland - Altman plot ¢Õß§à“ PT ®“°‡§√◊ËÕß Sysmex CS-2000i ·≈–‡§√◊ËÕß qLabs

- §«“¡·μ°μà“ß¢Õß§à“ INR √–À«à“ß
‡§√◊ËÕß«‘ ‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥Õ—μ‚π¡—μ‘
Sysmex CS-2000i °—∫‡§√◊ËÕß qLabs æ∫«à“ ¡’§à“‡©≈’Ë¬

¢Õß§«“¡·μ°μà“ß (mean different) ‡∑à“°—∫ -0.37
·≈–¡’ Limit of agreement (LOA) ‡∑à“°—∫ -0.93
∂÷ß 0.18 ¥—ß· ¥ß¿“æ∑’Ë 4

 ¿“æ∑’Ë 4 Bland - Altman plot ¢Õß§à“ INR ®“°‡§√◊ËÕß Sysmex CS-2000i ·≈–‡§√◊ËÕß qLabs
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 √ÿª·≈–Õ¿‘ª√“¬º≈
°“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“‡ª√’¬∫‡∑’¬∫

º≈°“√μ√«®«—¥§à“ PT/INR ¥â«¬‡§√◊ËÕß«‘‡§√“–Àå
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥Õ—μ‚π¡—μ‘ Sysmex CS2000i °—∫
‡§√◊ËÕß POCT ¬’ËÀâÕ qLabs „π°≈ÿà¡ºŸâªÉ«¬∑’Ëμ‘¥μ“¡
°“√√—°…“ ‚¥¬¡’°“√μ√«®§à“ PT/INR μ“¡°“√
π—¥À¡“¬¢Õß§≈‘π‘°«“√åø“√’π ®”π«π 200 §π

º≈°“√«‘ ‡§√“–Àå ‡ª√’¬∫‡∑’¬∫√–À«à “ß
ÀâÕßªØ‘∫—μ‘°“√‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬ ‚¥¬∑¥ Õ∫
§«“¡·¡àπ¬”¢Õß°“√μ√«®«—¥ INR ¥â«¬‡§√◊ËÕß qLabs
∑’Ë«‘‡§√“–Àå®“°°“√∑” with-in run ¥â«¬ QC ®”π«π
20 §à“ ∑’Ë§«“¡‡¢â¡¢âπ 2 √–¥—∫§◊Õ INR √–¥—∫ normal
·≈–∑’Ë√–¥—∫°“√√—°…“ (therapeutic range) æ∫«à“
∑ÿ°‡§√◊ËÕß¡’§à“ INR Õ¬Ÿà „π™à«ß∑’Ë°”Àπ¥®“°ºŸâº≈‘μ
¡’§à“ % CV Õ¬Ÿà„π‡°≥±å¡“μ√∞“π∑’Ë¬Õ¡√—∫‰¥â (‰¡à‡°‘π
5%) ·≈–‡¡◊ËÕ«‘‡§√“–Àå§à“‡©≈’Ë¬ INR ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ
95 % ‰¥â™à«ß§à“∑’Ë¬Õ¡√—∫‰¥â¢Õß QC ∑—Èß Õß√–¥—∫
√âÕ¬≈– 100 ∑ÿ°‡§√◊ËÕß ¥—ßπ—ÈπÕ“®°≈à“«‰¥â«à“ ‡§√◊ËÕß
qLabs ∑—Èß 6 ‡§√◊ËÕß “¡“√∂«—¥§à“‰¥â„°≈â‡§’¬ß°—π ·≈–
¡’§à“§«“¡·¡àπ¬”¥’ ®÷ß “¡“√∂‡≈◊Õ°‡§√◊ËÕß„¥‡§√◊ËÕßÀπ÷Ëß
®“°‚√ßæ¬“∫“≈„π‡§√◊Õ¢à“¬ ‡æ◊ËÕ‡ªìπμ—«·∑π
„π°“√»÷°…“‡ª√’¬∫‡∑’¬∫°—∫‡§√◊ËÕßμ√«®«‘‡§√“–Àå
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥Õ—μ‚π¡—μ‘ Sysmex CS-2000i ‰¥â
‡æ√“–‰¡à “¡“√∂∑”°“√μ√«®«—¥√–À«à“ß‡§√◊ËÕß®“°
‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬∑ÿ°·Ààß‚¥¬„™âμ—«Õ¬à“ßºŸâªÉ«¬
√“¬‡¥’¬«°—π‰¥â®“°¢âÕ®”°—¥¥â“π°“√¢π àßμ—«Õ¬à“ß
®÷ß„™â‡§√◊ËÕß POCT qLabs ®“°ÀâÕßªØ‘∫—μ‘°“√
‚√ßæ¬“∫“≈‡≈¬‡ªìπμ—«·∑π ∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫
º≈°“√μ√«®«—¥°—∫‡§√◊ËÕßμ√«®«‘‡§√“–ÀåÕ—μ‚π¡—μ‘
·μà∑—Èßπ’È¡’°“√§«∫§ÿ¡«‘∏’°“√„π°“√μ√«®«‘‡§√“–Àå
‡ªìπÕ¬à“ß¥’ ‡™àπ °“√„™â·∂∫μ√«®«—¥ PT/INR ∑’Ë¡’‡≈¢
°“√º≈‘μ‡¥’¬«°—π∑—Èß‡§√◊Õ¢à“¬

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√μ√«®«—¥§à“ PT ·≈–
§à“ INR √–À«à“ß‡§√◊ËÕß«‘‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥
Õ—μ‚π¡—μ‘ Sysmex CS2000i °—∫‡§√◊ËÕß qLabs „π°≈ÿà¡
ºŸâªÉ«¬∑’Ë∑”°“√»÷°…“ §à“‡©≈’Ë¬ PT ¢Õß‡§√◊ËÕß

«‘‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥Õ—μ‚π¡—μ‘ Sysmex
CS2000i ·≈–‡§√◊ËÕß qLabs ¡’§à“‡∑à“°—∫ 22.14 ·≈–
22.34 «‘π“∑’ μ“¡≈”¥—∫ ∑—Èß Õß‡§√◊ËÕß¡’§à“‡©≈’Ë¬¢Õß
§«“¡·μ°μà“ß (mean different) ‡∑à“°—∫ -0.19 «‘π“∑’
§à“‡©≈’Ë¬ INR ¢Õß‡§√◊ËÕß«‘‡§√“–Àå°“√·¢Áßμ—«¢Õß
‡≈◊Õ¥Õ—μ‚π¡—μ‘ Sysmex CS2000i ·≈–‡§√◊ËÕß qLabs
¡’§à“‡∑à“°—∫ 1.84 ·≈– 2.21 μ“¡≈”¥—∫ ·≈–¡’§à“‡©≈’Ë¬
¢Õß§«“¡·μ°μà“ß (mean different) ‡∑à“°—∫ -0.37
·≈–æ∫«à“¡’§à“ —¡ª√– ‘∑∏å À —¡æ—π∏å‡™‘ß∫«°¢Õß
º≈°“√μ√«®§à“ PT ·≈– INR √–À«à“ß‡§√◊ËÕßÕ¬Ÿà„π
√–¥—∫ Ÿß ‰¥â§à“‡∑à“°—∫ 0.936 ·≈– 0.930 μ“¡≈”¥—∫
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p < 0.001)  ”À√—∫
°“√»÷°…“§«“¡ Õ¥§≈âÕß√–À«à“ßº≈°“√μ√«®«—¥
¥â«¬ ∂‘μ‘ Intraclass correlation coefficient (ICC)
æ∫«à“§à“ ICC ¢Õß§«“¡·μ°μà“ß¢Õß§à“ PT ·≈–
INR ∑’Ë«—¥‰¥â√–À«à“ß‡§√◊ËÕß¡’§à“‡∑à“°—∫ 0.966 ·≈
0.890 μ“¡≈”¥—∫ ´÷Ëß· ¥ß«à“¡’§«“¡ Õ¥§≈âÕß¥’¡“°
·≈–‡¡◊ËÕ«‘‡§√“–Àå§«“¡·μ°μà“ß¢Õß§à“ PT ·≈– INR
√–À«à“ß‡§√◊ËÕß Sysmex CS2000i °—∫‡§√◊ËÕß qLabs
®“°°“√«‘‡§√“–Àå¥â«¬ Bland - Altman plot §à“∑’Ë‰¥â
 ”À√—∫°“√μ√«®«—¥ PT æ∫«à“ Limit of agreement
(LOA) ‡∑à“°—∫ -5.52 ∂÷ß 5.12 ·≈– INR æ∫«à“ Limit
of agreement (LOA) ‡∑à“°—∫ -0.93 ∂÷ß 0.18

°“√«‘®—¬¢Õß Wieloch M ·≈–§≥– »÷°…“
º≈°“√μ√«®«—¥§à“ INR „π°≈ÿà¡ºŸâªÉ«¬∑’Ë√—∫ª√–∑“π
¬“«“√åø“√‘π ¥â«¬‡§√◊ËÕß POCT CoaguChek     XS
°—∫‡§√◊ËÕß«‘‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥·∫∫Õ—μ‚π¡—μ‘
Owren-type æ∫«à“ ¡’§à“ —¡ª√– ‘∑∏å À —¡æ—π∏å
‡™‘ß∫«°√–¥—∫ Ÿß (r = 0.94; p < 0.001)(9) Taborski U.
·≈–§≥–»÷°…“„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥
·≈–§π ÿ¢¿“æ¥’ ¥â«¬‡§√◊ËÕß POCT Alere ·≈–‡§√◊ËÕß
POCT Coagucheck   XS ‡∑’¬∫°—∫«‘∏’¡“μ√∞“π
¥â«¬‡§√◊ËÕß STA compact coagulation analyzer
„πºŸâªÉ«¬∑’Ë ‰¥â√—∫¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥ ®”π«π 62 √“¬
·≈–ºŸâªÉ«¬ ÿ¢¿“æ¥’ ®”π«π 5 √“¬ æ∫«à“ §à“
 —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡™‘ß∫«°Õ¬Ÿà„π√–¥—∫ Ÿß¢Õß‡§√◊ËÕß
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Alere ·≈– Coagucheck    XS ‡¡◊ËÕ‡∑’¬∫°—∫‡§√◊ËÕß
STA ‡∑à“°—∫ 0.954 ·≈– 0.937 μ“¡≈”¥—∫(10) ·≈–
®“°°“√»÷°…“¢Õß æ√√≥’  «√“°Ÿ≈»—°¥‘Ï ·≈–√–«’«√√≥
æ‘ ‘∞æß»å∏√ ‡ª√’¬∫‡∑’¬∫§à“ —¡ª√– ‘∑∏å À —¡æ—π∏å
¢Õßº≈°“√μ√«® PT ·≈– INR „π°≈ÿà¡ºŸâªÉ«¬À≈Õ¥‡≈◊Õ¥
 ¡Õßμ’∫ √–À«à“ß‡§√◊ËÕß POCT Coagucheck     XS
·≈–‡§√◊ËÕß Sysmex CA500 ‰¥â‡∑à“°—∫ 0.805 ·≈–
0.689 μ“¡≈”¥—∫ ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß
¢Õß§à“‡©≈’Ë¬¥â«¬ Bland - Altman plot æ∫«à“
√âÕ¬≈– 98.0 Õ¬Ÿà„π™à«ß∑’Ë¬Õ¡√—∫‰¥â (mean    1.96SD)(8)

®“°¢âÕ¡Ÿ≈¢â“ßμâπ®–‡ÀÁπ‰¥â«à“„π°“√»÷°…“
‡ª√’¬∫‡∑’¬∫√–À«à“ß‡§√◊ËÕß√Ÿª·∫∫ point of care
testing (POCT) °—∫‡§√◊ËÕß«‘‡§√“–Àå°“√·¢Áßμ—«
¢Õß‡≈◊Õ¥Õ—μ‚π¡—μ‘„π§√—Èßπ’È¡’§à“ —¡ª√– ‘∑∏å À —¡æ—π∏å
„°≈â‡§’¬ß·≈–¡’§«“¡ Õ¥§≈âÕß°—∫°“√»÷°…“Õ◊Ëπ Ê
°àÕπÀπâ“π’È·μàÕ¬à“ß‰√°Áμ“¡°“√»÷°…“π’È¬—ß¡’¢âÕ®”°—¥
∑’ËμâÕß√–¡—¥√–«—ß ‡™àπ „π¢—ÈπμÕπ°àÕπ°“√μ√«®«‘‡§√“–Àå
(Pre-analytical) °“√‡®“–‡≈◊Õ¥∑’Ë∑”°“√∑¥ Õ∫°—∫
‡§√◊ËÕß POCT qLabs μâÕß‡ªìπ fresh capillary blood
°“√À¬¥‡≈◊Õ¥μâÕßÀ≈’°‡≈’Ë¬ß°“√‡§âπ‡≈◊Õ¥·√ß Ê
‡æ◊ËÕ√–«—ß°“√ªπ‡ªóôÕπ¢Õß tissue factor ·≈–
¢âÕ®”°—¥¢Õß‡§√◊ËÕß√Ÿª·∫∫ POCT π’È§◊Õ§à“§«“¡‡¢â¡¢âπ
¢Õß‡≈◊Õ¥ (hematocrit) ºŸâªÉ«¬μâÕßÕ¬Ÿà „π™à«ß§à“
∑’Ë°”Àπ¥‰«â§◊Õ 30-55% ∂â“§à“§«“¡‡¢â¡¢âπ ŸßÀ√◊Õ
μË”°«à“™à«ß∑’Ë°”Àπ¥ Õ“® àßº≈μàÕ°“√μ√«®«—¥·≈–
§«“¡∂Ÿ°μâÕß¢Õßº≈°“√∑¥ Õ∫‰¥â‡™àπ‡¥’¬«°—∫
°“√μ√«®¥â«¬‡§√◊ËÕß«‘‡§√“–ÀåÕ—μ‚π¡—μ‘μâÕß¡’°“√ª√—∫
≈¥ª√‘¡“μ√πÈ”¬“°—π‡≈◊Õ¥·¢Áß„Àâ ‰¥â —¥ à«π°—π„À¡à
·≈–°“√„ à‡≈◊Õ¥ª√‘¡“≥πâÕ¬°«à“ 60% ¢Õßª√‘¡“≥∑’Ë
°”Àπ¥®– àßº≈„Àâ°“√μ√«®«—¥§≈“¥‡§≈◊ËÕπ‰¥â(4)

°√≥’¡’°“√‡®“–‡°Á∫‡≈◊Õ¥ àßμ√«®À≈“¬√“¬°“√§«√„ à
‡≈◊Õ¥„πÀ≈Õ¥∑’Ë¡’ sodium citrate °àÕπ‡ªìπ≈”¥—∫·√°
‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√ªπ‡ªóôÕπ¢Õß “√°—π‡≈◊Õ¥·¢Áß™π‘¥Õ◊Ëπ
‡™àπ heparin ´÷Ëß®– àßº≈„Àâº≈°“√μ√«®º‘¥æ≈“¥‰¥â
·≈–§«√∑”°“√μ√«®«‘‡§√“–Àå¿“¬„π 4 ™—Ë«‚¡ß
À≈—ß®“°ªíòπ·¬°æ≈“ ¡“·≈–§«√‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘

4 Õß»“‡´≈‡´’¬  À“°‡°Á∫„πÕÿ≥À¿Ÿ¡‘ Ÿß°«à“ 25 Õß»“
‡´≈‡ ’́¬ Õ“®∑”„Àâ‡°‘¥ labile coagulation protein
‡ ◊ËÕ¡‰¥â

°“√„™â‡§√◊ËÕß·∫∫ POCT ‡æ◊ËÕμ√«®μ‘¥μ“¡
§à“ INR ¢ÕßºŸâªÉ«¬∑’Ë„™â¬“«“√åø“√‘π„π ∂“πæ¬“∫“≈
‡§√◊Õ¢à“¬®–™à«¬ª√–À¬—¥μâπ∑ÿπ∑—Èß§à“«— ¥ÿÕÿª°√≥å
„π°“√‡®“–‡°Á∫‡≈◊Õ¥ §à“μ‘¥μ—Èß‡§√◊ËÕßμ√«®·≈–§à“πÈ”¬“
μ√«®«‘‡§√“–ÀåÕ—μ‚π¡—μ‘ ‚¥¬‡©æ“–πÈ”¬“μ√«®∑’Ë „™â
°—∫‡§√◊ËÕß«‘‡§√“–ÀåÕ—μ‚π¡—μ‘´÷Ëß à«π¡“°¡—°¡’Õ“¬ÿ°“√
„™âß“π —ÈπÀ≈—ß®“°≈–≈“¬·≈–‰¡à “¡“√∂„™âß“π‰¥â∑—π
∑”„Àâ‡°‘¥§«“¡ ‘Èπ‡ª≈◊Õß‡æ√“–‚√ßæ¬“∫“≈¢π“¥‡≈Á°
¡’ºŸâªÉ«¬®”π«ππâÕ¬ Õ’°∑—Èß™à«¬≈¥¿“√–¥â“π°“√‡ß‘π
¢Õß‚√ßæ¬“∫“≈·≈–¢Õßμ—«ºŸâªÉ«¬‡Õß(11) ´÷Ëßªí®®ÿ∫—π
ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“«“√åø“√‘π„π√–¬–¬“«¡’®”π«π¡“° ·≈–
¡’·π«‚πâ¡®–‡æ‘Ë¡¢÷Èπ„πÕπ“§μ À“°¡’°“√æ‘®“√≥“„™â
‡§√◊ËÕß POCT „π°≈ÿà¡‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬®– “¡“√∂
ª√–À¬—¥§à“„™â®à“¬„π°“√ àßμ—«¡“‡æ◊ËÕª√—∫¢π“¥
¬“«“√åø“√‘π·≈– “¡“√∂ª√–À¬—¥§à“„™â®à“¬À“°μâÕß
¥Ÿ·≈ºŸâªÉ«¬∑’ËμâÕß‡¢â“æ—°√—°…“μ—«„π‚√ßæ¬“∫“≈°√≥’
‡°‘¥¿“«–·∑√° ấÕπ®“°¬“«“√åø“√‘π‰¥âÕ’°¥â«¬
·μà∑—Èßπ’È°“√μ√«®¥â«¬‡§√◊ËÕß POCT ºŸâ „™âß“π§«√»÷°…“
¢âÕ®”°—¥¢Õß°“√μ√«®«‘‡§√“–Àå·≈–§«√¡’°“√Õ∫√¡
æ—≤π“∑—°…–°“√„™â‡§√◊ËÕß‡æ◊ËÕ„Àâº≈°“√μ√«®«‘‡§√“–Àå
¡’§«“¡∂Ÿ°μâÕßπà“‡™◊ËÕ∂◊Õ Ÿß ÿ¥∂÷ß·¡â«à“®–¡’ß“π«‘®—¬
∑’Ë‡°’Ë¬«°—∫°“√‡ª√’¬∫‡∑’¬∫‡§√◊ËÕß POCT °—∫‡§√◊ËÕß
«‘‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥Õ—μ‚π¡—μ‘·∫∫μà“ß Ê
·μà¬—ß‰¡àæ∫«à“¡’°“√»÷°…“ ‡§√◊ËÕß POCT ¬’ËÀâÕ qLabs
´÷Ëß¡’„™â „π‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬®—ßÀ«—¥‡≈¬À≈“¬·Ààß
À“°¡’°“√ àßμàÕºŸâªÉ«¬¡“¬—ß‚√ßæ¬“∫“≈®—ßÀ«—¥
æ√âÕ¡°—∫º≈°“√μ√«® PT/INR ·æ∑¬å “¡“√∂æ‘®“√≥“
„™â§à“º≈°“√μ√«®π—Èπ Ê „π°“√√—°…“ºŸâªÉ«¬‰¥â ‡¡◊ËÕ¡’
¢âÕ¡Ÿ≈ °“√»÷°…“«‘®—¬∑’Ë∑√“∫§à“§«“¡·μ°μà“ß√–À«à“ß
‡§√◊ËÕß POCT ·≈–‡§√◊ËÕßÕ—μ‚π¡—μ‘ ‚¥¬Õ“®‰¡àμâÕß
‡®“–‡≈◊Õ¥μ√«® È́”„À¡à ‚¥¬‡©æ“–„π°√≥’‡√àß¥à«π
∑’ËμâÕßæ‘®“√≥“ „Àâ¬“≈–≈“¬≈‘Ë¡‡≈◊Õ¥‡™àπ„π¿“«–
‚√§‡≈◊Õ¥ ¡Õß (Stroke)
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°‘μμ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥ºŸâÕ”π«¬°“√‚√ßæ¬“∫“≈‡≈¬

∑’ËÕπÿ≠“μ„Àâ∑”°“√»÷°…“·≈–„™â¢âÕ¡Ÿ≈ºŸâªÉ«¬„π°“√
»÷°…“«‘®—¬ À—«Àπâ“ÀâÕßªØ‘∫—μ‘°“√‚√ßæ¬“∫“≈‡§√◊Õ¢à“¬
∑’Ë„Àâ§«“¡√à«¡¡◊Õ„π°“√‡°Á∫¢âÕ¡Ÿ≈ ∫√‘…—∑ ‚ª√‡ø ™—Ëπ·π≈
‡¡¥‘§Õ≈´“¬πå ®”°—¥ ∑’Ë π—∫ πÿπ™ÿ¥πÈ”¬“μ√«®
§ÿ≥Õ¡√  ‡μ’¬ßæ‘∑¬“°√ ∑’Ë™à«¬·π–π” ∂‘μ‘«‘‡§√“–Àå
§ÿ≥¿“ °√ æ≈‡¢μμå ∑’Ë·π–π”·π«∑“ß°“√‡¢’¬π
‡√’¬∫‡√’¬ßπ”‡ πÕº≈°“√»÷°…“„π§√—Èßπ’È

‡Õ° “√Õâ“ßÕ‘ß
1. °√–∑√«ß “∏“√≥ ÿ¢. (2548). §Ÿà¡◊Õ·π«∑“ß°“√

®—¥μ—Èß·≈–¥”‡π‘π°“√§≈‘π‘°ºŸâ ŸßÕ“¬ÿ. ππ∑∫ÿ√’:
 ∂“∫—π‡«™»“ μ√åºŸâ ŸßÕ“¬ÿ °√¡°“√·æ∑¬å
°√–∑√«ß “∏“√≥ ÿ¢.

2.  ¡“§¡·æ∑¬å ‚√§À—«„®·Ààßª√–‡∑»‰∑¬ „π
æ√–∫√¡√“™Ÿª∂—¡¿å. (2554). ·π«∑“ß°“√√—°…“
ºŸâªÉ«¬¥â«¬¬“μâ“π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥™π‘¥
√—∫ª√–∑“π. °√ÿß‡∑æœ:  ¡“§¡œ.

3. »ÿ°≈¥’  ™âÕ¬™“≠™—¬°ÿ≈, æ√∑‘æ¬å  ¡“≈“∏√√¡,
 ÿ¿“π’  °“≠®π®“√’. (2551). °“√„™â¬“«“√åø“√‘π
„πºŸâ ŸßÕ“¬ÿ: °√≥’»÷°…“·≈–°“√¥Ÿ·≈. Rama
Nurse J, 14(3):366-84.

4. Õ”æ√  ‰μ√¿—∑√. (2553). °√–∫«π°“√Àâ“¡‡≈◊Õ¥
·≈–°“√∑¥ Õ∫∑“ßÀâÕßªØ‘∫—μ‘°“√¥â“π
°√–∫«π°“√Àâ“¡‡≈◊Õ¥. æ‘¡æå§√—Èß∑’Ë 2. ¢Õπ·°àπ
:  “¬«‘™“‡∑§π‘§°“√·æ∑¬å §≥–‡∑§π‘§°“√·æ∑¬å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ.

5. Koo TK, Li MY.(2016). A guideline of
selecting and reporting intraclass
correlation coefficients for reliability
research. J Chiropr Med, 15(2):155-63.

6. Bland JM, Altman DG. (1986). Statistical
methods for assessing agreement
between two methods of clinical
measurement. Lancet, 1(8476):307-10.

7. Bland JM, Altman DG. (1999). Measuring
agreement in method comparison
studies. Stat Methods Med Res, 8(2):
135-60.

8. æ√√≥’  «√“πÿ°Ÿ≈»—°¥‘Ï, √–«’«√√≥  æ‘ ‘∞æß»å∏√.
(2558). °“√»÷°…“‡ª√’¬∫‡∑’¬∫§à“ Prothrombin
Time (PT) ·≈– International Normalized
Ration (INR) ‚¥¬«‘∏’„™â‡§√◊ËÕßμ√«®«‘‡§√“–Àå
·∫∫æ°æ“ Coagucheck XS ·≈–‡§√◊ËÕß
Õ—μ‚π¡—μ‘«‘‡§√“–Àå°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ Sysmex
CA500 „πºŸâªÉ«¬ Stroke fast track. «“√ “√
°√¡°“√·æ∑¬å, 40(2):45-51.

9. Wieloch M, Hillarp A, Strandberg K, Nilsson
C, Svensson PJ. (2009). Comparison
and evaluation of a Point-of-care
device (CoaguChek XS) to Owren-type
prothrombin time assay for monitoring
of oral anticoagulant therapy with
warfarin. Throm Res, 124(3):344-8.

10. UweTaborski, Siegmund L. Braun, Heinz
Voller. (2004). Analytical Performance of
the New CoagulationMonitoring System
INR RatioTM for the Determinationof
INR Compared with the Coagulation
MonitorCoaguchekS and an Established
Laboratory Method. J Thromb Thrombolysis,
18(2):103-7.

11. ‡∫≠®√‘π∑√å   —πμμ‘«ß»å ‰™¬, «—π∑π’¬å  °ÿ≈‡æÁß,
Õÿ∫≈«√√≥   –æŸ, ∫—≠™“   ÿ¢Õπ—πμ™—¬ ·≈–
¬»  μ’√–«—≤π“. (2556). °“√ª√–‡¡‘πμâπ∑ÿπ
Õ√√∂ª√–‚¬™πå¢Õß°“√μ√«®μ‘¥μ“¡ PT-INR
¥â«¬√–∫∫ Point of Care ‡æ◊ËÕª√—∫¬“·≈–
‡ΩÑ“√–«—ß¬“„πºŸâªÉ«¬∑’ËμâÕß√—∫ª√–∑“π¬“μâ“π
°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ («“√åø“√‘π). °√ÿß‡∑æœ:
‚§√ß°“√ª√–‡¡‘π ‡∑§‚π‚≈¬’·≈–π‚¬∫“¬
¥â“π ÿ¢¿“æ.


