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∑’Ëºà“π¡“¬—ß‰¡à¡’√–∫∫§«∫§ÿ¡§ÿ≥¿“æ ºŸâ«‘®—¬®÷ß‰¥âæ—≤π“√–∫∫°“√§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕßªØ‘∫—μ‘°“√·≈–√–∫∫°“√∑¥ Õ∫
§«“¡™”π“≠°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¢÷Èπ ‚¥¬°”Àπ¥„Àâ¡’∫ÿ§≈“°√∑”Àπâ“∑’Ë§—¥‡≈◊Õ°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—π
¥â«¬‡°≥±å§—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°®“°§à“  MCV < 75 fl √à«¡°—∫ Hb > 10 g/dl ·≈–§—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡
º≈≈∫®“°§à“ MCV > 85 fl √à«¡°—∫ Hb > 12 g/dl μ—«Õ¬à“ß§«∫§ÿ¡∑’Ë§—¥‡≈◊Õ°∂Ÿ°π”¡“∑¥ Õ∫°√Õß‚¥¬ºŸâ§—¥‡≈◊Õ°°àÕπ
·≈â«®÷ß àß„ÀâºŸâªØ‘∫—μ‘ß“πª√–®” 2 §π μ√«®μàÕ‰ª‚¥¬‰¡à„Àâ∑√“∫«à“‡ªìπμ—«Õ¬à“ß§«∫§ÿ¡·≈–„Àâ∫—π∑÷°º≈‡ ¡◊ÕπÀπ÷Ëß‡ªìπ
μ—«Õ¬à“ß‡≈◊Õ¥ºŸâ¡“√—∫∫√‘°“√μ“¡ª°μ‘ ¥”‡π‘π°“√„π√–À«à“ß‡¥◊Õπ¡°√“§¡∂÷ß‡¥◊Õπ¡‘∂ÿπ“¬π 2552 §—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡
‰¥â∑—Èß ‘Èπ 100 √“¬ ·∫àß‡ªìπμ—«Õ¬à“ß§«∫§ÿ¡º≈∫«° 66 √“¬ ·≈–μ—«Õ¬à“ß§«∫§ÿ¡º≈≈∫ 34 √“¬ μ—«Õ¬à“ß∑ÿ°√“¬∂Ÿ° àß‰ª¬—ß
»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√μ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—μ‘°“√∑“ß°“√·æ∑¬å §≥–‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‡æ◊ËÕ
μ√«®«‘π‘®©—¬∏“≈— ´’‡¡’¬¥â«¬«‘∏’¡“μ√∞“π ª√–‡¡‘π§«“¡ Õ¥§≈âÕß¢Õßº≈°“√μ√«®§—¥°√Õß√–À«à“ßºŸâªØ‘∫—μ‘ß“π 2 §π ¥â«¬
 ∂‘μ‘ Kappa  √«¡∑—Èßª√–‡¡‘π§«“¡™”π“≠°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬®“°§«“¡∂Ÿ°μâÕß¢Õßº≈°“√μ√«®§—¥°√Õß„π
μ—«Õ¬à“ß§«∫§ÿ¡ ‚¥¬°”Àπ¥‡°≥±å∑’Ë¬Õ¡√—∫‰¥â §◊Õ ‰¡àæ∫º≈≈∫ª≈Õ¡¢Õß°“√μ√«®§—¥°√Õßæ“À– α-thalassemia 1 ·≈– β-
thalasssemia ¥â«¬ OF-test ·≈–‰¡àæ∫º≈≈∫ª≈Õ¡¢Õß°“√∑¥ Õ∫ DCIP „π√“¬∑’Ë¡’ª√‘¡“≥ Hb E ¡“°°«à“√âÕ¬≈– 25 √«¡
∑—Èßæ∫º≈∫«°ª≈Õ¡¢Õß°“√μ√«®§—¥°√Õß‰¥âπâÕ¬°«à“√âÕ¬≈– 20  ”À√—∫μ—«Õ¬à“ß∑’Ë‰¡à‰¥â‡ªìπæ“À–∏“≈— ´’‡¡’¬∑—Èß “¡™π‘¥  ®“°
°“√ª√–‡¡‘π§«“¡ Õ¥§≈âÕß æ∫«à“ ºŸâªØ‘∫—μ‘ß“πª√–®” 2 §π „Àâº≈ Õ¥§≈âÕß„π√–¥—∫¥’¡“° ‚¥¬°“√∑¥ Õ∫ OF ¡’§à“ Kappa
= 0.93  à«π°“√∑¥ Õ∫ DCIP ¡’§à“ Kappa = 0.96 º≈°“√ª√–‡¡‘π§«“¡™”π“≠°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬ æ∫«à“ºŸâ
ªØ‘∫—μ‘ß“πª√–®”∑—Èß Õß§π¡’§«“¡™”π“≠°“√μ√«®§—¥°√Õß„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â · ¥ß„Àâ‡ÀÁπ«à“ ºŸâªØ‘∫—μ‘ß“πμ√«®§—¥°√Õß
∏“≈—  ’́‡¡’¬¢Õß‚√ßæ¬“∫“≈≈”ª≈“¬¡“»  “¡“√∂∑”°“√∑¥ Õ∫‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–‡ªìπ¡“μ√∞“π‡¥’¬«°—π √–∫∫°“√
§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕßªØ‘∫—μ‘°“√·≈–°“√∑¥ Õ∫§«“¡™”π“≠∑’Ëæ—≤π“¢÷Èπ‡ªìπª√–‚¬™πåμàÕ°“√¥”‡π‘πß“π§«∫§ÿ¡·≈–
ªÑÕß°—π‚√§∏“≈—  ’́‡¡’¬„πæ◊Èπ∑’Ë„Àâ¡’ª√– ‘∑∏‘¿“æ‰¥âμàÕ‰ª
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Abstract
Thalassemia screening using a combined osmotic fragility (OF) test and dichlorophenolindophenol (DCIP)

precipitation test has been implemented in Lamplaimat Hospital since 2005. However, quality control (QC)
system has not yet been established. In order to develop an internal QC and proficiency testing program for
thalassemia screening, one of laboratory staffs was assigned to prepare QC samples by selecting left-over blood
samples from routine practice. The selection criterion for positive QC was MCV < 75 fl and Hb > 10 g/dl. For
negative QC, sample with MCV > 85 fl and Hb > 12 g/dl was selected. These QC samples were firstly tested
using the OF and DCIP tests by the assigned staff and then blindly tested by the other two laboratory staffs who
took responsibility on the OF/DCIP screening in routine practice. The screening results were recorded as
unknown samples. From January to June 2009, a total of 100 QC samples (66 positive QC and 34 negative QC)
were collected. All of them were sent to the Centre for Research and Development of Medical Diagnostic
Laboratories, Faculty of Associated Medical Sciences, Khon Kaen University, to investigate for thalassemia and
hemoglobinopathies using standard methods. Agreement of the OF/DCIP screening between the 2 staffs was
evaluated using Kappa statistics.  Acceptable proficiency testing was assessed according to the criteria of no
false negative OF result in α-thalassemia 1 or β-thalassemia carrier and no false negative DCIP result in Hb E
carrier with Hb E > 25% and with false positive rate of less than 20 % in normal QC samples (sample without
α-thalassemia 1, β-thalassemia and Hb E). Based on Kappa analysis, a perfect agreement was obtained for both
OF test (K = 0.93) and DCIP test (K = 0.96). Proficiency testing on thalassemia screening of the two staffs
revealed acceptable result. The data indicates the same standard in performing thalassemia screening of the
Lamplaimatûs laboratory staffs. The internal QC and proficiency testing program established in this study should
prove useful for effective prevention and control of thalassemia in the region.

Keywords: Thalassemia screening, OF/DCIP,  Quality control,  Proficiency testing
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∫∑π”
‚√§‡≈◊Õ¥®“ß∏“≈— ´’‡¡’¬‡ªìπªí≠À“ “∏“√≥ ÿ¢∑’Ë

 ”§—≠¢ÕßÀ≈“¬ª√–‡∑»∑—Ë«‚≈° ‡°‘¥®“°§«“¡º‘¥ª°μ‘∑“ß
°√√¡æ—π∏ÿå¢Õß°“√ √â“ßŒ’‚¡‚°≈∫‘π  ”À√—∫ª√–‡∑»‰∑¬
°√–∑√«ß “∏“√≥ ÿ¢‰¥âª√–°“»π‚¬∫“¬ àß‡ √‘¡ªÑÕß°—π
·≈–§«∫§ÿ¡‚√§∏“≈— ´’‡¡’¬™π‘¥√ÿπ·√ß 3 ™π‘¥  §◊Õ
homozygous α−thalassemia 1 (Hb Bartûs hydrops
fetalis), homozygous β−thalassemia ·≈– β−thalassemia
/ Hb E(1) ‚¥¬°”Àπ¥„Àâμ√«®§—¥°√ÕßÀ≠‘ßμ—Èß§√√¿å∑ÿ°√“¬
∑’Ë ¡—§√„®¥â«¬ OF test √à«¡°—∫ DCIP test À√◊Õ MCV √à«¡
°—∫ DCIP test ‚¥¬ OF test À√◊Õ MCV ‡ªìπ°“√∑¥ Õ∫
∑’Ë„™â„π°“√§âπÀ“æ“À–Õ—≈ø“∏“≈— ´’‡¡’¬·≈–∫’μ“∏“≈— ´’‡¡’¬
 à«π DCIP „™â‡æ◊ËÕ§âπÀ“æ“À–Œ’‚¡‚°≈∫‘πÕ’(2-4) À“°„Àâº≈
°“√∑¥ Õ∫Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß‡ªìπ∫«°„Àâ àßμ√«®¬◊π¬—πμàÕ
·μàÀ“°„Àâº≈°“√∑¥ Õ∫‡ªìπ≈∫∑—Èß Õß°“√∑¥ Õ∫ ∂◊Õ«à“
‰¡à¡’§«“¡‡ ’Ë¬ßμàÕ°“√¡’≈Ÿ°‡ªìπ∏“≈— ´’‡¡’¬∑’Ë‡ªìπ‡ªÑ“À¡“¬
¢Õß°“√§«∫§ÿ¡·≈–ªÑÕß°—π „Àâ¥Ÿ·≈§√√¿åμ“¡ª°μ‘‰¡à®”‡ªìπ
μâÕß àßμ√«®¬◊π¬—π·μàÕ¬à“ß„¥ ¥—ßπ—Èπ°“√μ√«®°√Õß∑’Ë„™â®÷ß
‰¡à§«√¡’º≈≈∫ª≈Õ¡ ‡π◊ËÕß®“°®–∑”„ÀâÀ≠‘ßμ—Èß§√√¿å·≈–§Ÿà
 ¡√ ‰¡à‰¥â√—∫§”·π–π”‡æ◊ËÕ°“√§«∫§ÿ¡·≈–ªÑÕß°—π∑’Ë‡À¡“–
 ¡·≈–¡’‚Õ°“ ∑’Ë∑“√°„π§√√¿å®–‡ªìπ‚√§∏“≈— ´’‡¡’¬™π‘¥
√ÿπ·√ß‰¥â

ªí®®ÿ∫—π°“√∑¥ Õ∫ OF ·≈– DCIP ‰¥â¡’°“√º≈‘μ‡ªìπ
™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª®”Àπà“¬·≈–„™â°—πÕ¬à“ß·æ√àÀ≈“¬„π
ª√–‡∑»‰∑¬ ‚¥¬™ÿ¥πÈ”¬“ ”‡√Á®√Ÿª∑’Ëπ‘¬¡„™â°—π∑—Ë«‰ª §◊Õ KKU
OF ·≈– KKU DCIP Clear(5) ·μà™ÿ¥πÈ”¬“¥—ß°≈à“«¬—ß‰¡à¡’
μ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ„Àâ¡“°—∫∫√√®ÿ¿—≥±å ‡π◊ËÕß®“°¢âÕ
®”°—¥¢Õß°“√∑¥ Õ∫∑’Ë®–μâÕß„™â‡≈◊Õ¥„À¡à„π°“√∑¥ Õ∫ ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß OF test ¥—ßπ—Èπ‚√ßæ¬“∫“≈·μà≈–·Ààß®–
μâÕß®—¥À“‡≈◊Õ¥ ”À√—∫§«∫§ÿ¡§ÿ≥¿“æ‡Õß ÷́ËßÀâÕßªØ‘∫—μ‘
°“√À≈“¬·Ààß‰¡à‰¥â¥”‡π‘π°“√„π à«ππ’È ®÷ß àßº≈„Àâ¡’√“¬ß“π
°“√μ√«®°√Õß∑’Ëº‘¥æ≈“¥‰¥â(6, 7)

‚√ßæ¬“∫“≈≈”ª≈“¬¡“» ®. ∫ÿ√’√—¡¬å ‡ªìπ‚√ßæ¬“∫“≈∑’Ë
‰¥â¥”‡π‘π°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬Õ¬à“ß®√‘ß®—ß μ—Èß·μàªï
æ.». 2548 μ“¡π‚¬∫“¬¢Õß°√–∑√«ß “∏“√≥ ÿ¢ ∑’Ëºà“π
¡“¬—ß‰¡à¡’√–∫∫§«∫§ÿ¡§ÿ≥¿“æ°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬
¥—ßπ—Èπ‡æ◊ËÕ‡ªìπ°“√ªÑÕß°—π§«“¡º‘¥æ≈“¥∑’ËÕ“®‡°‘¥¢÷Èπ„π
°√–∫«π°“√∑¥ Õ∫ ºŸâ«‘®—¬®÷ß¡’·π«§‘¥∑’Ë®–æ—≤π“√–∫∫°“√

§«∫§ÿ¡§ÿ≥¿“æ°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¿“¬„πÀâÕß
ªØ‘∫—μ‘°“√‚√ßæ¬“∫“≈≈”ª≈“¬¡“»¢÷Èπ ‚¥¬π”·π«∑“ß°“√
§—¥‡≈◊Õ°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—πμ“¡∑’Ë¡’ºŸâ
·π–π”‰«â (8) ¡“ª√–¬ÿ°μå„™â„π°“√§«∫§ÿ¡§ÿ≥¿“æ°“√μ√«®
§—¥°√Õß∏“≈— ´’‡¡’¬„πß“πª√–®”«—π Õ’°∑—Èß¡’·π«§‘¥∑’Ë®–
æ—≤π“√–∫∫°“√∑¥ Õ∫§«“¡™”π“≠°“√μ√«®§—¥°√Õß
∏“≈— ´’‡¡’¬¢Õß∫ÿ§≈“°√ÀâÕßªØ‘∫—μ‘°“√‚√ßæ¬“∫“≈≈”
ª≈“¬¡“» ‚¥¬√à«¡°—∫»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√μ√«®«‘π‘®©—¬
∑“ßÀâÕßªØ‘∫—μ‘°“√∑“ß°“√·æ∑¬å (»«ª.) §≥–‡∑§π‘§°“√
·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ´÷Ëß π—∫ πÿπ°“√μ√«®¬◊π¬—π
‚¥¬°“√μ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π·≈–¥’‡ÕÁπ‡Õ

«— ¥ÿ·≈–«‘∏’°“√»÷°…“
1. °“√§—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ

„Àâ∫ÿ§≈“°√ 1 §π ∑”Àπâ“∑’Ë§—¥‡≈◊Õ°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë
‡À≈◊Õ®“°°“√μ√«® CBC „πß“πª√–®”«—π ‡æ◊ËÕ„™â‡ªìπ
μ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°·≈–≈∫ ‚¥¬„™â‡°≥±å MCV < 75
fl √à«¡°—∫ Hb > 10 g/dl  ”À√—∫μ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°
·≈– MCV > 85 fl √à«¡°—∫ Hb > 12 g/dl  ”À√—∫
μ—«Õ¬à“ß§«∫§ÿ¡º≈≈∫ (8)

‚§√ß°“√«‘®—¬π’Èºà“π§«“¡‡ÀÁπ™Õ∫®“°§≥–°√√¡°“√
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å¡À“«‘∑¬“≈—¬¢Õπ·°àπ (HE
522230)
2. ¢—ÈπμÕπ·≈–«‘∏’°“√¥”‡π‘π°“√

2.1 ºŸâ§—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ (P1) μ√«®§—¥
°√Õß∏“≈— ´’‡¡’¬„πμ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ∑’Ë§—¥‡≈◊Õ° ∫—π
∑÷°º≈°“√∑¥ Õ∫‡°Á∫‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ

2.2 ºŸâ§—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ®—¥‡μ√’¬¡
μ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ‡ ¡◊ÕπÀπ÷Ëß‡ªìπμ—«Õ¬à“ßºŸâ¡“√—∫
∫√‘°“√°“√μ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬  àß„Àâ°—∫ºŸâªØ‘∫—μ‘ß“π
ª√–®” 2 §π (‡ªìπºŸâªØ‘∫—μ‘ß“πÀ≈—° 1 §π §◊Õ P2 ·≈–ºŸâ
ªØ‘∫—μ‘ß“π‡ √‘¡ 1 §π §◊Õ P3) ∑”°“√∑¥ Õ∫§«∫§Ÿà°—∫°“√
μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬„π√–∫∫ª°μ‘ ‚¥¬∑’Ë‰¡à∑√“∫«à“μ—«
Õ¬à“ß√“¬„¥§◊Õμ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ·≈–∫—π∑÷°º≈°“√
∑¥ Õ∫

2.3 ·∫àßμ—«Õ¬à“ß‡≈◊Õ¥§«∫§ÿ¡§ÿ≥¿“æ∑’Ë‡À≈◊Õ  àß¡“¬—ß
»Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√μ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—μ‘°“√
∑“ß°“√·æ∑¬å (»«ª.) §≥–‡∑§π‘§°“√·æ∑¬å  ¡À“«‘∑¬“≈—¬
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¢Õπ·°àπ  ‡æ◊ËÕμ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π¥â«¬«‘∏’ cellulose
acetate electrophoresis ·≈–/À√◊Õ  capillary zone
electrophoresis (Sebia, France) ·≈–μ√«®¬’π α-
thalassemia 1 (SEA ·≈– THAI deletion) ¥â«¬«‘∏’ gap
PCR (9)

2.4 ª√–‡¡‘πº≈°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¢ÕßºŸâ
ªØ‘∫—μ‘ß“π‚¥¬‡ª√’¬∫‡∑’¬∫°—∫º≈°“√μ√«®«‘π‘®©—¬∏“≈— ´’
‡¡’¬¥â«¬«‘∏’¡“μ√∞“π·≈–‡ª√’¬∫‡∑’¬∫√–À«à“ßºŸâªØ‘∫—μ‘ß“π
ª√–®”·≈–ª√–‡¡‘π§«“¡™”π“≠°“√μ√«®°√Õß‚¥¬°”Àπ¥
‡°≥±å ¥—ßπ’È

* °”Àπ¥‡°≥±å®“°¢âÕ¡Ÿ≈°“√»÷°…“¢Õß ª√–™“∏‘ª æ≈≈“¿ ·≈–§≥– (8) ∑’Ëæ∫ FP rate ¢Õß°“√μ√«®§—¥°√Õß¥â«¬ OF
/ DCIP ª√–¡“≥√âÕ¬≈– 20 „πμ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‡ªìπ≈∫

3. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
«‘‡§√“–Àå§«“¡ Õ¥§≈âÕß√–À«à“ßºŸâªØ‘∫—μ‘ß“πª√–®”

¥â«¬ ∂‘μ‘ Kappa(10) ·≈–ª√–‡¡‘π§«“¡™”π“≠°“√∑¥ Õ∫
¢ÕßºŸâªØ‘∫—μ‘ß“π‡ª√’¬∫‡∑’¬∫°—∫«‘∏’¡“μ√∞“πμ“¡‡°≥±å∑’Ë
°”Àπ¥

º≈°“√»÷°…“
®“°°“√¥”‡π‘π°“√®—¥μ—Èß√–∫∫°“√§«∫§ÿ¡§ÿ≥¿“æ

¿“¬„πÀâÕßªØ‘∫—μ‘°“√„π√–À«à“ß‡¥◊Õπ ¡°√“§¡ ∂÷ß ‡¥◊Õπ
¡‘∂ÿπ“¬π 2552 ‚¥¬®—¥ àßμ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°·≈–≈∫∑’Ë
‰¥â§—¥‡≈◊Õ°®“°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—π„ÀâºŸâ
ªØ‘∫—μ‘ß“π∑”°“√∑¥ Õ∫§«∫§Ÿà°—∫μ—«Õ¬à“ß∑’Ë àßμ√«®§—¥
°√Õßμ“¡√–∫∫ª°μ‘ ‰¥âμ—«Õ¬à“ß§«∫§ÿ¡∑—Èß ‘Èπ 100 √“¬ ·∫àß
‡ªìπμ—«Õ¬à“ß§«∫§ÿ¡º≈∫«° 66 √“¬ ·≈–μ—«Õ¬à“ß§«∫§ÿ¡
º≈≈∫ 34 √“¬ º≈°“√μ√«®§—¥°√Õß¥â«¬ OF test ·≈–
DCIP-test „πμ—«Õ¬à“ß§«∫§ÿ¡∑—Èß Õß°≈ÿà¡ ‚¥¬ºŸâ§—¥‡≈◊Õ°
μ—«Õ¬à“ß (P1) ·≈–ºŸâªØ‘∫—μ‘ß“πª√–®”∑—Èß Õß§π (P2 ·≈–
P3) ®”·π°μ“¡º≈°“√μ√«®¬◊π¬—π · ¥ß‰«â„π μ“√“ß∑’Ë 1

º≈°“√ª√–‡¡‘πº≈°“√∑¥ Õ∫√–À«à“ßºŸâªØ‘∫—μ‘ß“πª√–®”
2 §π ‚¥¬ª√–‡¡‘π®”·π°μ“¡°“√∑¥ Õ∫ æ∫«à“ º≈°“√
∑¥ Õ∫ OF ¡’®”π«πμ—«Õ¬à“ß∑’ËÕà“πº≈‰¡àμ√ß°—π √«¡ 3 √“¬
·≈– º≈°“√∑¥ Õ∫ DCIP ¡’μ—«Õ¬à“ß∑’ËÕà“πº≈‰¡àμ√ß°—π√«¡

2 √“¬ (μ“√“ß∑’Ë 2) ‡¡◊ËÕª√–‡¡‘π§«“¡ Õ¥§≈âÕß¢Õßº≈°“√
∑¥ Õ∫ OF ·≈– DCIP ¥â«¬§à“ Kappa æ∫«à“ ¡’§à“‡∑à“°—∫
0.93 ·≈– 0.96 μ“¡≈”¥—∫

‡¡◊ËÕª√–‡¡‘π§«“¡™”π“≠°“√∑¥ Õ∫¢ÕßºŸâªØ‘∫—μ‘ß“π
ª√–®” 2 §π ‚¥¬„™â‡°≥±å∑’Ë°”Àπ¥ æ∫«à“ º≈°“√μ√«®§—¥
°√Õß∏“≈— ´’‡¡’¬¢ÕßºŸâªØ‘∫—μ‘ß“πª√–®” ºà“π‡°≥±å∑’Ë°”Àπ¥
 à«πºŸâªØ‘∫—μ‘ß“π‡ √‘¡ æ∫º≈≈∫ª≈Õ¡¢Õß°“√∑¥ Õ∫ OF
®”π«π 1 √“¬ (μ“√“ß∑’Ë 3)

«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
°“√æ—≤π“√–∫∫§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕßªØ‘∫—μ‘°“√

‚√ßæ¬“∫“≈≈”ª≈“¬¡“» ‰¥â¥”‡π‘π°“√‚¥¬°”Àπ¥„Àâ¡’
∫ÿ§≈“°√∑”Àπâ“∑’Ë®—¥‡μ√’¬¡μ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°·≈–≈∫
‚¥¬§—¥‡≈◊Õ°μ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‡À≈◊Õ®“°ß“πª√–®”«—πμ“¡
‡°≥±å§—¥‡≈◊Õ°μ—«Õ¬à“ß∑’Ë ª√–™“∏‘ª æ≈≈“¿ ·≈–§≥–(8) ‰¥â
‡ πÕ‰«â ®“°π—ÈπºŸâ§—¥‡≈◊Õ°μ—«Õ¬à“ß‡≈◊Õ¥∑”°“√∑¥ Õ∫ OF/
DCIP °àÕπ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßμâπ ·≈– àßμ—«Õ¬à“ß§«∫§ÿ¡
„ÀâºŸâªØ‘∫—μ‘ß“πª√–®”∑”°“√∑¥ Õ∫§«∫§Ÿà‰ª°—∫μ—«Õ¬à“ß
‡≈◊Õ¥ºŸâ¡“√—∫∫√‘°“√ ÷́ËßºŸâªØ‘∫—μ‘ß“π‰¡à∑√“∫«à“μ—«Õ¬à“ß„¥
‡ªìπμ—«Õ¬à“ß§«∫§ÿ¡ √«¡∑—Èß‰¥â°”Àπ¥„ÀâºŸâªØ‘∫—μ‘ß“π‡ √‘¡Õ’°
1 §π ∑”°“√∑¥ Õ∫μ—«Õ¬à“ß§«∫§ÿ¡¥â«¬ ®–‡ÀÁπ‰¥â«à“ μ—«Õ¬à“ß
§«∫§ÿ¡º≈≈∫∑ÿ°√“¬¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ A

2
A ·≈–‰¡à„™à
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μ“√“ß∑’Ë 1 º≈°“√μ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬„πμ—«Õ¬à“ß§«∫§ÿ¡º≈∫«°·≈–≈∫ ‚¥¬ºŸâ§—¥‡≈◊Õ°μ—«Õ¬à“ß·≈–ºŸâªØ‘∫—μ‘ß“π
ª√–®” ®”·π°μ“¡™π‘¥Œ’‚¡‚°≈∫‘π·≈–º≈°“√«‘π‘®©—¬∏“≈— ´’‡¡’¬

æ“À– α-thalassemia 1 ·≈– β-thalassemia ·≈–æ∫«à“ºŸâ
ªØ‘∫—μ‘ß“π∑—Èß “¡§π„Àâº≈°“√μ√«®‡ªìπ≈∫∑—Èß Õß°“√
∑¥ Õ∫μ√ß°—π · ¥ß„Àâ‡ÀÁπ«à“¥â«¬‡°≥±å°“√§—¥‡≈◊Õ°
 “¡“√∂„™â„π°“√§—¥‡≈◊Õ°μ—«Õ¬à“ß§«∫§ÿ¡º≈≈∫‰¥â‡ªìπÕ¬à“ß¥’
 à«π°≈ÿà¡§«∫§ÿ¡º≈∫«°æ∫º≈°“√μ√«®§—¥°√Õß‰¥âÀ≈“¬
√Ÿª·∫∫ √«¡∑—Èßæ∫æ“À–∏“≈— ´’‡¡’¬‰¥âÀ≈“¬™π‘¥  à«π„À≠à
‡ªìπæ“À– Hb E ∑—Èß∑’Ë¡’·≈–‰¡à¡’ α-thalassemia 1 √à«¡ ·≈–
∑’Ëæ∫¡“°√Õß≈ß¡“ §◊Õ homozygous Hb E (μ“√“ß∑’Ë 1)

´÷Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õßª√–™“∏‘ª æ≈≈“¿ ·≈–
§≥–(8) ∑’Ëæ∫«à“ ¥â«¬‡°≥±å°“√§—¥‡≈◊Õ°∑”„Àâ¡’‚Õ°“ æ∫
μ—«Õ¬à“ß∑’Ë¡’Œ’‚¡‚°≈∫‘πÕ’‰¥â Ÿß°«à“∏“≈— ´’‡¡’¬™π‘¥Õ◊Ëπ ‡π◊ËÕß®“°
‡ªìπμ—«Õ¬à“ß‡≈◊Õ¥¢Õß°≈ÿà¡ª√–™“°√„π¿“§μ–«—πÕÕ°‡©’¬ß
‡Àπ◊Õ∑’Ë¡’§«“¡™ÿ°¢ÕßŒ’‚¡‚°≈∫‘πÕ’ Ÿß°«à“(11,12) Õ¬à“ß‰√°Áμ“¡
„π°“√»÷°…“§√—Èßπ’È  “¡“√∂§—¥μ—«Õ¬à“ß§«∫§ÿ¡∑’Ë‡ªìπæ“À–
α-thalassemia 1 ‡¢â“¡“ √«¡∑—Èß ‘Èπ 9 √“¬ √«¡∑—Èßæ∫
μ—«Õ¬à“ß∑’Ë‡ªìπæ“À– β-thalassemia 1 √“¬  –∑âÕπ‚¥¬
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∑“ßÕâÕ¡«à“ „πæ◊Èπ∑’Ëπ’Èπà“®–¡’§«“¡™ÿ°¢Õß α-thalassemia 1
 Ÿß‡™àπ°—π √«¡∑—Èß¡’‚Õ°“ æ∫æ“À– β-thalassemia ¥â«¬ ∑”„Àâ
¡’‚Õ°“ æ∫‚√§∏“≈—  ’́‡¡’¬™π‘¥√ÿπ·√ß∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õß
°“√§«∫§ÿ¡ªÑÕß°—π‰¥â Ÿß∑—Èß “¡‚√§ ‡ªìπ¢âÕ¡Ÿ≈„ÀâºŸâªØ‘∫—μ‘
ß“πμ√–Àπ—°«à“º≈°“√μ√«®§—¥°√Õß„πæ◊Èπ∑’Ë§«√¡’§«“¡∂Ÿ°
μâÕß Ÿß ·≈–À“°æ‘®“√≥“º≈°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬
„π°≈ÿà¡§«∫§ÿ¡º≈∫«° ®–‡ÀÁπ«à“„π√“¬∑’Ë¡’¬’π α-thalassemia
1 ·Ωß ·≈– β-thalassemia ´÷Ëß§«√„Àâº≈°“√∑¥ Õ∫ OF
‡ªìπ∫«°π—Èπ ºŸâªØ‘∫—μ‘ß“π∑—Èß “¡§π‰¥âº≈ OF ‡ªìπ∫«°μ√ß
°—π ¬°‡«âπ 1 √“¬∑’Ë‡ªìπæ“À– α-thalassemia 1 √à«¡°—∫ Hb
E ∑’ËºŸâªØ‘∫—μ‘ß“π‡ √‘¡ (P3) Õà“πº≈°“√∑¥ Õ∫ OF ‡ªìπ≈∫
 à«π„π√“¬∑’Ë¡’ Hb E  à«π„À≠à„Àâº≈°“√∑¥ Õ∫‡ªìπ∫«°
μ√ß°—π ¬°‡«âπ√“¬∑’Ë‡ªìπæ“À– Hb E ∑’Ë¡’¬’π α-thalassemia
1 √à«¡ 2 √“¬ ∑’Ë¡’ºŸâªØ‘∫—μ‘ß“πª√–®” (P2) ‡æ’¬ß§π‡¥’¬« ∑’Ë
¡’º≈°“√μ√«®‡ªìπ∫«°∂Ÿ°μâÕß ·≈– æ“À– Hb E √à«¡°—∫ Hb
Constant Spring Õ’° 1 √“¬ ÷́Ëß‡ªìπ√“¬∑’Ë¡’ª√‘¡“≥ Hb E
μË”°«à“√âÕ¬≈– 25 ́ ÷ËßºŸâªØ‘∫—μ‘ß“π∑—Èß “¡§π√“¬ß“πº≈ DCIP
‡ªìπ≈∫μ√ß°—π∑—Èß “¡§π ®÷ß∂◊Õ‰¥â«à“∫ÿ§≈“°√∑—Èß “¡§π¡’º≈
°“√μ√«®∑’Ë Õ¥§≈âÕß°—π

®“°°“√«‘‡§√“–Àå§«“¡ Õ¥§≈âÕßº≈°“√μ√«®§—¥°√Õß
∏“≈—  ’́‡¡’¬¥â«¬ ∂‘μ‘ Kappa ®–‡ÀÁπ‰¥â«à“ º≈°“√μ√«®§—¥
°√Õß¢ÕßºŸâªØ‘∫—μ‘ß“πª√–®” (P2) ·≈–ºŸâªØ‘∫—μ‘ß“π‡ √‘¡ (P3)
¡’º≈ Õ¥§≈âÕß„π√–¥—∫¥’¡“°∑—Èß°“√∑¥ Õ∫ OF (K = 0.93)
·≈– DCIP (K = 0.96) ‚¥¬∑’Ë°“√∑¥ Õ∫ OF ¡’μ—«Õ¬à“ß
∑’Ë„Àâº≈‰¡à Õ¥§≈âÕß°—π ‡æ’¬ß 3 √“¬  à«π°“√∑¥ Õ∫ DCIP
¡’º≈∑’Ë‰¡à Õ¥§≈âÕß°—π‡æ’¬ß 2 √“¬ (μ“√“ß∑’Ë 2) ´÷Ëßº≈∑’Ë
‰¡à Õ¥§≈âÕß‰¡à àßº≈°√–∑∫„Àâ‡°‘¥º≈≈∫ª≈Õ¡¢Õß°“√
μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬‚¥¬„™â Õß°“√∑¥ Õ∫√à«¡°—π
‡π◊ËÕß®“°μ—«Õ¬à“ß∑’Ë„Àâº≈‰¡à Õ¥§≈âÕßμàÕ°“√∑¥ Õ∫ OF
π—Èπ 2 √“¬ ‡ªìπμ—«Õ¬à“ß∑’Ë‡ªìπæ“À– Hb E ∑’Ë‰¡à¡’¬’π α-

thalassemia 1 √à«¡ ´÷ËßÕ“®„Àâº≈°“√∑¥ Õ∫ OF ‡ªìπ∫«°
À√◊Õ≈∫°Á‰¥â(2,3)  à«πÕ’° 1 √“¬ ®“°º≈°“√μ√«®¬◊π¬—πæ∫
«à“‡ªìπæ“À– Hb E ∑’Ë¡’ α-thalasssemia 1 √à«¡ ´÷ËßºŸâ
ªØ‘∫—μ‘ß“π√“¬ß“πº≈°“√∑¥ Õ∫ DCIP ‡ªìπ∫«° ®÷ß‰¡à
°√–∑∫μàÕº≈°“√§—¥°√Õß‚¥¬„™â Õß°“√∑¥ Õ∫√à«¡°—π  à«π
º≈∑’Ë‰¡à Õ¥§≈âÕßμàÕ°“√∑¥ Õ∫ DCIP ‡ªìπμ—«Õ¬à“ß∑’Ë‡ªìπ
æ“À– Hb E ∑’Ë¡’¬’π α-thalassemia 1 ·Ωß ®÷ßÕ“®„Àâº≈
§«“¡¢ÿàπ∑’Ë‰¡à™—¥‡®π‰¥â ‡π◊ËÕß®“°ºŸâ∑’Ë‡ªìπæ“À– Hb E ∑’Ë¡’¬’π
α-thalassemia 1 ®– àßº≈„Àâª√‘¡“≥ Hb E ≈¥μË”≈ß(13)

Õ¬à“ß‰√°Áμ“¡ μ—«Õ¬à“ß∑—Èß Õß√“¬π’È„Àâº≈°“√∑¥ Õ∫ OF ‡ªìπ
∫«° ®÷ß‰¡à∂Ÿ°§—¥°√ÕßÕÕ°®“°√–∫∫°“√μ√«®§—¥°√Õß·μà
Õ¬à“ß„¥®“°¢âÕ¡Ÿ≈§«“¡ Õ¥§≈âÕß¢â“ßμâπ · ¥ß„Àâ‡ÀÁπ«à“ ºŸâ
ªØ‘∫—μ‘ß“π¢Õß‚√ßæ¬“∫“≈≈”ª≈“¬¡“» ¡’¡“μ√∞“π°“√
∑¥ Õ∫·≈–Õà“πº≈‰¡à·μ°μà“ß°—π  “¡“√∂∑”ß“π∑¥·∑π
°—π‰¥â‡ªìπÕ¬à“ß¥’

À“°ª√–‡¡‘π§«“¡™”π“≠°“√μ√«®§—¥°√Õß∏“≈—  ’́‡¡’¬
¢Õß∫ÿ§≈“°√√“¬∫ÿ§§≈ ‚¥¬‡ª√’¬∫‡∑’¬∫º≈°“√μ√«®§—¥
°√Õß®”·π°μ“¡°“√∑¥ Õ∫°—∫º≈°“√«‘π‘®©—¬∏“≈— ´’‡¡’¬
¥â«¬«‘∏’¡“μ√∞“π ‚¥¬°”Àπ¥‡≥±å«à“‰¡à§«√¡’º≈≈∫ª≈Õ¡
¢Õß°“√∑¥ Õ∫ OF „π√“¬∑’Ë‡ªìπæ“À– α-thalassemia 1
·≈– β-thalassemia  ·≈–‰¡à§«√¡’º≈≈∫ª≈Õ¡¢Õß°“√
∑¥ Õ∫ DCIP „π√“¬∑’Ë‡ªìπæ“À– Hb E ∑’Ë¡’ª√‘¡“≥ Hb E
¡“°°«à“√âÕ¬≈– 25 ¢ÕßŒ’‚¡‚°≈∫‘π∑—ÈßÀ¡¥ √«¡∑—Èß¬Õ¡√—∫
Õ—μ√“º≈∫«°ª≈Õ¡‰¥â‰¡à‡°‘π√âÕ¬≈– 20 „π°≈ÿà¡μ—«Õ¬à“ß∑’Ë
‰¡àæ“À–‡ªÑ“À¡“¬∑—Èß “¡™π‘¥ ∂◊Õ‰¥â«à“ºŸâªØ‘∫—μ‘ß“πª√–®” (P2)
·≈–ºŸâ§—¥‡≈◊Õ°μ—«Õ¬à“ß (P2) ¡’§«“¡™”π“≠°“√μ√«®§—¥
°√Õß∏“≈— ´’‡¡’¬„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â (μ“√“ß∑’Ë 3)  à«πºŸâ
ªØ‘∫—μ‘ß“π‡ √‘¡ (P3) π—ÈπÕ“®μâÕßæ‘®“√≥“ª√—∫ª√ÿß°“√Õà“π
º≈°“√∑¥ Õ∫ OF ‡π◊ËÕß®“°æ∫≈∫ª≈Õ¡¢Õß°“√∑¥ Õ∫
OF „πμ—«Õ¬à“ß∑’Ë‡ªìπæ“À–‡ªÑ“À¡“¬
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μ“√“ß∑’Ë 2 §«“¡ Õ¥§≈âÕß¢Õßº≈°“√∑¥ Õ∫ OF test ·≈– DCIP-test ‚¥¬ºŸâªØ‘∫—μ‘ß“πª√–®” 2 §π

μ“√“ß∑’Ë 3 º≈°“√∑¥ Õ∫§«“¡™”π“≠°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¢ÕßºŸâ∑”°“√∑¥ Õ∫ 3 §π

°“√»÷°…“§√—Èßπ’È‡ªìπ°“√‡√‘Ë¡μâπæ—≤π“√–∫∫§«∫§ÿ¡
§ÿ≥¿“æ¿“¬„πÀâÕßªØ‘∫—μ‘°“√ ®“°º≈°“√»÷°…“∑’Ë‰¥â∑”„Àâ
∑√“∫«à“∫ÿ§≈“°√„π‚§√ß°“√¡’§«“¡™”π“≠°“√∑¥ Õ∫∑’Ë‡ªìπ
¡“μ√∞“π‡¥’¬«°—π·≈–¡’ª√– ‘∑∏‘¿“æÕ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â
´÷Ëß®–π”‰ª Ÿà°“√¥”‡π‘π°“√§«∫§ÿ¡§ÿ≥¿“æ¿“¬„πÀâÕß
ªØ‘∫—μ‘°“√‰¥âÕ¬à“ßμàÕ‡π◊ËÕß πÕ°®“°‡ªìπª√–‚¬™πåμàÕ°“√
æ—≤π“ß“π¢ÕßÀâÕßªØ‘∫—μ‘°“√‚√ßæ¬“∫“≈≈”ª≈“¬¡“»
‚¥¬μ√ß·≈â« °“√»÷°…“π’Èπà“®–‡ªìπª√–‚¬™πå ”À√—∫‚√ß

æ¬“∫“≈™ÿ¡™πÕ◊ËπÊ∑’ËμâÕß°“√æ—≤π“√–∫∫§«∫§ÿ¡§ÿ≥¿“æ
°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬¿“¬„πÀâÕßªØ‘∫—μ‘°“√¢÷Èπ πÕ°
‡Àπ◊Õ®“°°“√®—¥∑”¡“μ√∞“π°“√ªØ‘∫—μ‘ß“π (standard
operating procedure; SOP) ¥—ß∑’Ë  “§√ «—π∑Õß ·≈–
§≥–‰¥â‡ πÕ‰«â(14) ·≈–¡’¢âÕ‡ πÕ·π–«à“„π√–¬–‡√‘Ë¡μâπÕ“®
¢Õ§«“¡√à«¡¡◊Õ°—∫‚√ßæ¬“∫“≈®—ßÀ«—¥À√◊Õ‚√ßæ¬“∫“≈»Ÿπ¬å
∑’Ë‡ªìπ·¡à¢à“¬„π°“√μ√«®¬◊π¬—π ´÷Ëß∑”„Àâ∑√“∫§«“¡™”π“≠
·≈–¡“μ√∞“π°“√ªØ‘∫—μ‘ß“π¢Õß∫ÿ§≈°√∑’Ë‡°’Ë¬«¢âÕß„π‡∫◊ÈÕßμâπ
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À≈—ß®“°π—Èπ§«√ àßμ—«Õ¬à“ß§«∫§ÿ¡¿“¬„πÀâÕßªØ‘∫—μ‘°“√‡Õß
‚¥¬Õ“®¥”‡π‘π°“√‡ªìπ√–¬– À“°æ∫º≈∑’Ë‰¡à Õ¥§≈âÕßÀ√◊Õ
‰¡à‡ªìπ‰ªμ“¡∑’Ë§“¥À¡“¬ °Á®–‡ªìπ¢âÕæ÷ßμ√–Àπ—°„ÀâºŸâ
ªØ‘∫—μ‘ß“π«‘‡§√“–ÀåÀ“ “‡Àμÿ‡æ◊ËÕ¥”‡π‘π°“√·°â‰¢μàÕ‰ª

°‘μμ‘°√√¡ª√–°“»
ß“π«‘®—¬π’È‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß°“√«‘®—¬ ç ∂“π°“√≥å

°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬·≈–°“√æ—≤π“ª√– ‘∑∏‘¿“æ
°“√μ√«®§—¥°√Õß∏“≈— ´’‡¡’¬„π¿“§μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ
¢Õßª√–‡∑»‰∑¬é ‰¥â√—∫°“√ π—∫ πÿπ∑ÿπ«‘®—¬®“°  ”π—°ß“π
°Õß∑ÿπ π—∫ πÿπ°“√«‘®—¬ ( °«.) ·≈–‰¥â√—∫∑ÿπ π—∫ πÿπ
°“√«‘®—¬∫“ß à«π®“°∑ÿπ π—∫ πÿπ°“√»÷°…“Õ‘ √– §≥–
‡∑§π‘§°“√·æ∑¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ¢Õ¢Õ∫æ√–§ÿ≥
πæ.¬‘Ëß‡°’¬√μ‘ æ‘…≥ÿ«ß…å ºŸâÕ”π«¬°“√‚√ßæ¬“∫“≈≈”ª≈“¬¡“»
·≈–§ÿ≥‡ “«≥’¬å ®‘μ —μ¬å À—«Àπâ“ÀâÕßªØ‘∫—μ‘°“√™—π Ÿμ√ ∑’Ë
 π—∫ πÿπ°“√¥”‡π‘π°“√«‘®—¬„π‚√ßæ¬“∫“≈ √«¡∑—Èß‡®â“Àπâ“∑’Ë
ÀâÕßªØ‘∫—μ‘°“√™—π Ÿμ√∑ÿ°∑à“π ∑’Ë„Àâ§«“¡√à«¡¡◊Õ°“√‡°Á∫¢âÕ¡Ÿ≈
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