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∫∑§—¥¬àÕ
„π°“√ª√–‡¡‘π ∂“π°“√≥åªí≠À“‡æ◊ËÕæ—≤π“ª√– ‘∑∏‘¿“æ°“√µ√«®°√Õß∏“≈— ´’‡¡’¬¢Õß‚√ßæ¬“∫“≈™ÿ¡™π “¡·Ààß

§◊Õ ‚√ßæ¬“∫“≈∑à“µ–‚° ®—ßÀ«—¥π§√ «√√§å  ‚√ßæ¬“∫“≈≈“π °“ ®—ßÀ«—¥π§√»√’∏√√¡√“™ ‚√ßæ¬“∫“≈∫√∫◊Õ ®—ßÀ«—¥
¡À“ “√§“¡ §≥–ºŸâ«‘®—¬œ‰¥â∑”°“√»÷°…“‡ªìπ 3 √–¬– §◊Õ √–¬–∑’Ë 1 °“√ª√–‡¡‘π ∂“π°“√≥åªí≠À“ ‚¥¬‚√ßæ¬“∫“≈
™ÿ¡™π·µà≈–·Ààß √«∫√«¡µ—«Õ¬à“ß‡≈◊Õ¥æ√âÕ¡º≈°“√µ√«®∑’Ë‰¥â√—∫°“√µ√«®°√Õßµ“¡√–∫∫ª°µ‘¢Õß‚√ßæ¬“∫“≈  àß¡“
µ√«®¬◊π¬—π¥â«¬«‘∏’¡“µ√∞“π∑’Ë‚§√ß°“√«‘®—¬∏“≈— ´’‡¡’¬ »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß
°“√·æ∑¬å (»«ª.) ‡æ◊ËÕª√–‡¡‘π§«“¡∂Ÿ°µâÕß¢Õßº≈°“√µ√«® æ∫«à“ º≈°“√µ√«®°√Õß‡æ◊ËÕÀ“æ“À– α-thalassemia
1 ·≈– æ“À– β-thalassemia ¥â«¬°“√∑¥ Õ∫ OF ¡’Õ—µ√“º≈∫«°ª≈Õ¡Õ¬Ÿà„π™à«ß√âÕ¬≈– 7.9-29.6 ·≈–º≈≈∫
ª≈Õ¡Õ¬Ÿà„π™à«ß√âÕ¬≈– 0-100  à«πº≈°“√µ√«®°√Õß‡æ◊ËÕÀ“æ“À– Hb E ¡’Õ—µ√“º≈∫«°ª≈Õ¡ Õ¬Ÿà„π™à«ß√âÕ¬≈–
1.4-4.0 ·≈–º≈≈∫ª≈Õ¡Õ¬Ÿà„π™à«ß√âÕ¬≈– 3.6-50 ·≈–‡¡◊ËÕª√–‡¡‘π§«“¡∂Ÿ°µâÕß¢Õß°“√„™â 2 °“√∑¥ Õ∫√à«¡°—π
æ∫«à“ ¡’Õ—µ√“º≈∫«°ª≈Õ¡ Õ¬Ÿà„π™à«ß√âÕ¬≈– 10.5-29.6 ·≈–º≈≈∫ª≈Õ¡Õ¬Ÿà„π™à«ß√âÕ¬≈– 3.5-42.9 √–¬–∑’Ë 2 ‰¥â
∑”°“√«‘‡§√“–Àå‡æ◊ËÕÀ“ “‡Àµÿ¢Õß¢âÕº‘¥æ≈“¥√à«¡°—∫ºŸâªØ‘∫—µ‘ß“π æ∫ªí≠À“∑’Ë·µ°µà“ß°—π„π·µà≈–·Ààß ´÷Ëß à«π„À≠à
¡’ “‡Àµÿ¡“®“°§«“¡º‘¥æ≈“¥¢Õß∫ÿ§≈“°√‡Õß ®÷ß‰¥â·°â‰¢ªí≠À“‡∫◊ÈÕßµâπ‚¥¬°“√®—¥Õ∫√¡‡™‘ßªØ‘∫—µ‘°“√„ÀâºŸâªØ‘∫—µ‘
ß“π·≈–„Àâπ”‰ªª√—∫‡ª≈’Ë¬π°√–∫«π°“√∑¥ Õ∫ √–¬–∑’Ë 3 °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√µ√«®°√ÕßÀ≈—ß°“√·°â‰¢ªí≠À“
‚¥¬„Àâ‚√ßæ¬“∫“≈·µà≈–·Ààß àßµ—«Õ¬à“ß‡≈◊Õ¥·≈–º≈°“√µ√«®∑’Ë‰¥â√—∫°“√µ√«®°√Õß∏“≈—  ’́‡¡’¬ ¡“¬—ß‚§√ß°“√«‘®—¬
∏“≈— ´’‡¡’¬ »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å (»«ª.) ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‡æ◊ËÕ
µ√«®¬◊π¬—π¥â«¬«‘∏’¡“µ√∞“πÕ’°§√—Èß æ∫«à“ §à“§«“¡‰«‡æ‘Ë¡¢÷Èπ®“°™à«ß√âÕ¬≈– 57.1-96.6 ‡ªìπ 97.1-100 ·≈–§«“¡
®”‡æ“–‡æ‘Ë¡®“°™à«ß√âÕ¬≈– 70.4-88.9 ‡ªìπ 81.5-89.9 º≈°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“ §«√¡’√–∫∫°“√ª√–‡¡‘π
ª√– ‘∑∏‘¿“æ°“√µ√«®°√Õß∏“≈— ´’‡¡’¬„π√–¥—∫‚√ßæ¬“∫“≈™ÿ¡™π¥â«¬ ‡æ◊ËÕ∑’Ë®–æ—≤π“„Àâ√–∫∫°“√§«∫§ÿ¡§ÿ≥¿“æ
°“√µ√«®°√Õß∏“≈— ´’‡¡’¬·≈–Œ’‚¡‚°≈∫‘πº‘¥ª°µ‘¢Õßª√–‡∑»¥”‡π‘π‰ª‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ·≈–‰¥â¡“µ√∞“π
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ABSTRACT
 To improve the efficiency of thalassemia screening, problems related to the screening procedures

had been assessed in 3 community hospitals i.e. Thatako Hospital; Nakornsawan province, Lansaka
Hospital; Nakhon Si thammarat province, and Borabue Hospital; Mahasarakham province. The investigation
was done in 3 phases. Phase I aimed to identify the problems of routine thalassemia screening. From
each hospital, blood samples screened for routine services were collected and sent to the Thalassemia
Research Project, the Center for Research and Development in Medical Diagnostic Laboratory (CMDL)
at the Khon Kaen University for confirmation. False positive and false negative rates were determined to
assess the accuracy of the results. It was found that the range of false positive and false negative rates
of the osmotic fragility test (OF test) for screening of α-thalassemia 1 and β-thalassemia was 7.9-29.6%
and 0-100%, respectively. The DCIP precipitation test (DCIP-test) used for Hb E screening resulted in
a range for false positive results of 1.4-4.0% and for false negative results of 3.6-50%. A combination
of the OF/DCIP test revealed 10.5 to 29.6% false positive- and 3.5 to 42.9%, false negative results. In
phase II the causes for the measuring errors were identified. These varied from hospital to hospital. Most
of the causes were related to mistakes made by the laboratory personnels. A workshop on thalassemia
screening was convened to improve the skills of the laboratory staff to perform screening tests correctly.
Modified laboratory procedures were implemented in each hospital. Reassessment of the efficiency of
thalassemia screening was conducted again by collecting blood samples screened for thalassemia from
each hospital and sent to the CMDL for confirmation. The sensitivity and specificity of the combined
tests increased considerably from 57.1-96.6% to 97.1-100% and 70.4-88.9% to 81.5-89.9% indicating
that the efficiency of thalassemia screening had been improved. The results indicated that the proficiency
testing system should be implemented at community hospitals to standardize and improve the quality of
thalassemia and hemoglobinopathies screening within Thailand.

Key words: efficiency improvement, screening, thalassemia and hemoglobinopathies, community hospital
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∫∑π”
‚√§∏“≈— ´’‡¡’¬‡ªìπ‚√§‡≈◊Õ¥®“ß°√√¡æ—π∏ÿå∑’Ë¡’Õÿ∫—µ‘

°“√ Ÿß·≈–‡ªìπªí≠À“∑“ß¥â“π “∏“√≥ ÿ¢¢Õßª√–‡∑»‰∑¬
∑’Ë‰¥â¡’°“√¥”‡π‘π°“√§«∫§ÿ¡·≈–ªÑÕß°—π ‚¥¬‚√§∏“≈— 
´’‡¡’¬™π‘¥√ÿπ·√ß∑’Ë‡ªìπ‡ªÑ“À¡“¬¢Õß°“√§«∫§ÿ¡ªÑÕß°—π¡’
3 ‚√§ §◊Õ hemoglobin Bartûs hydrops fetalis À√◊Õ
homozygous α-thalassemia 1, homozygous
β-thalassemia ·≈– β-thalassemia / Hb E (1)

·π«∑“ß°“√§«∫§ÿ¡·≈–ªÑÕß°—π‚√§·π«∑“ßÀπ÷Ëß §◊Õ
°“√§âπÀ“æ“À–∏“≈— ´’‡¡’¬„π°≈ÿà¡ª√–™“°√∑—Ë«‰ª „π∑“ß
ªØ‘∫—µ‘ ∂“π∫√‘°“√ “∏“√≥ ÿ¢∑’Ë∑”Àπâ“∑’Ë„π°“√µ√«®
§—¥°√Õß §◊Õ ‚√ßæ¬“∫“≈™ÿ¡™π ́ ÷Ëß®–∑”°“√µ√«®§—¥°√Õß
„πÀ≠‘ßµ—Èß§√√¿å∑’Ë¡“Ω“°§√√¿å§√—Èß·√°∑ÿ°√“¬ ‚¥¬«‘∏’°“√
µ√«®§—¥°√Õß‡æ◊ËÕ§âπÀ“æ“À–∏“≈— ´’‡¡’¬∑’Ëπ‘¬¡„™â°—π
∑—Ë«‰ª§◊Õ °“√µ√«®§—¥°√Õß‚¥¬°“√∑¥ Õ∫§«“¡‡ª√“–
¢Õß‡¡Á¥‡≈◊Õ¥·¥ß (osmotic fragility; OF-test) ‡æ◊ËÕ
§âπÀ“æ“À– α-thalassemia 1 ·≈–æ“À– β-thalassemia
√à«¡°—∫°“√µ°µ–°ÕπŒ’‚¡‚°≈∫‘πº‘¥ª°µ‘∑’Ë‰¡à‡ ∂’¬√
¥â«¬ “√¥’´’‰Õæ’ (dichlorophenol indophenol; DCIP
precipitation test) ‡æ◊ËÕ§âπÀ“æ“À– Hb E ´÷Ëß®“°°“√
ª√–‡¡‘π‚¥¬À≈“¬ÊÀπà«¬ß“π æ∫«à“‰¥âº≈¥’ ‚¥¬¡’§à“
§«“¡‰«Õ¬Ÿà„π™à«ß√âÕ¬≈– 98-100 ·≈–§«“¡®”‡æ“–Õ¬Ÿà
„π™à«ß√âÕ¬≈– 67-97(2-5)

Õ¬à“ß‰√°Áµ“¡ „π∑“ßªØ‘∫—µ‘¬—ß‰¡à‡§¬¡’°“√ª√–‡¡‘π
ªí≠À“·≈–ª√– ‘∑∏‘¿“æ¢Õß°“√µ√«®°√Õß„π√–¥—∫ªØ‘∫—µ‘
®√‘ß„πæ◊Èπ∑’ËÕ¬à“ß‡ªìπ√–∫∫¡“°àÕπ µ“¡·π«ªØ‘∫—µ‘∑’Ëºà“π
¡“π—Èπ µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë„Àâº≈°“√µ√«®°√Õß‡ªìπ∫«°®–
∂Ÿ° àßµàÕ‰ª¬—ß‚√ßæ¬“∫“≈®—ßÀ«—¥À√◊Õ‚√ßæ¬“∫“≈»Ÿπ¬å
‡æ◊ËÕµ√«®¬◊π¬—π ´÷Ëß¡—°æ∫º≈°“√µ√«®∑’Ë‰¡à Õ¥§≈âÕß
°—πÕ¬Ÿà‡π◊ÕßÊ ÷́Ëß· ¥ß„Àâ‡ÀÁπ«à“°“√µ√«®°√Õß¢Õß
‚√ßæ¬“∫“≈ ™ÿ¡™πÀ≈“¬·Ààßπà“®–¡’ªí≠À“  à«π°≈ÿà¡
µ—«Õ¬à“ß∑’Ë„Àâº≈°“√µ√«®°√Õß‡ªìπ≈∫°Á®–‰¡à¡’°“√ àßµ√«®
¬◊π¬—πµàÕ ∑”„Àâ‰¡à “¡“√∂∑√“∫‰¥â«à“¡’µ—«Õ¬à“ß∑’Ë„Àâ
‡ªìπ°“√µ√«®°√Õß‡ªìπº≈≈∫ª≈Õ¡À√◊Õ‰¡à „π°“√»÷°…“
§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å∑’Ë®–ª√–‡¡‘π ∂“π°“√≥åªí≠À“
·≈–æ—≤π“ª√– ‘∑∏‘¿“æ¢Õß°“√µ√«®°√Õß∏“≈— ´’‡¡’¬

¢Õß‚√ßæ¬“∫“≈™ÿ¡™π 3 ·Ààß ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√
æ—≤π“√–∫∫°“√§«∫§ÿ¡§ÿ≥¿“æ°“√µ√«®°√Õß∏“≈—  ’́‡¡’¬
„Àâ·°à‚√ßæ¬“∫“≈™ÿ¡™πÕ◊ËπÊ µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√
°≈ÿà¡µ—«Õ¬à“ß

‰¥â∑”°“√√«∫√«¡µ—«Õ¬à“ß‡≈◊Õ¥®“°‚√ßæ¬“∫“≈∑’Ë
µ√«®°√Õß∏“≈—  ’́‡¡’¬‚¥¬°“√∑¥ Õ∫¥â«¬™ÿ¥πÈ”¬“
 ”‡√Á®√Ÿª KKU-OF/KKU-DCIP-Clear(2) ∑’Ë¡’§«“¡
ª√– ß§å‡¢â“√—∫°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√µ√«®°√Õß
∏“≈— ´’‡¡’¬ ®“°‚√ßæ¬“∫“≈™ÿ¡™π 3 ·Ààß §◊Õ ‚√ßæ¬“∫“≈
∑à“µ–‚° ®—ßÀ«—¥π§√ «√√§å ‚√ßæ¬“∫“≈≈“π °“
®—ßÀ«—¥π§√»√’∏√√¡√“™ ·≈–‚√ßæ¬“∫“≈∫√∫◊Õ ®—ßÀ«—¥
¡À“ “√§“¡

«‘∏’°“√»÷°…“
·∫àß‡ªìπ 3 √–¬–  §◊Õ

     √–¬–∑’Ë 1 °“√ª√–‡¡‘π ∂“π°“√≥åªí≠À“
1. ‚√ßæ¬“∫“≈·µà≈–·Ààß√«∫√«¡µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë

‰¥â√—∫°“√µ√«®°√Õßµ“¡√–∫∫ª°µ‘¢Õß‚√ßæ¬“∫“≈
√–À«à“ß‡¥◊Õπ¡°√“§¡ ∂÷ß ‡¥◊Õπ¡’π“§¡ 2549 æ√âÕ¡
º≈°“√µ√«® ª√–¡“≥ 1-2  —ª¥“Àå/§√—Èß  àß¡“¬—ß‚§√ß°“√
«‘®—¬∏“≈— ´’‡¡’¬ »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬
∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å (»«ª.) ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ‚¥¬‰ª√…≥’¬å¥à«πæ‘‡»… ‚¥¬µ—«Õ¬à“ß∑ÿ°√“¬
∑’Ëºà“π°“√µ√«®°√Õß®–µâÕß‡°Á∫√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4  èC
µ≈Õ¥‡«≈“°àÕπ°“√ àß

2. µ—«Õ¬à“ß‡≈◊Õ¥∑ÿ°√“¬®–∂Ÿ°π”‰ªµ√«®¬◊π¬—π
‚¥¬°“√µ√«®«‘‡§√“–ÀåŒ’‚¡‚°≈∫‘π¥â«¬«‘∏’°“√·¬°¥â«¬
°√–· ‰øøÑ“ ·≈–/À√◊Õ«‘∏’°“√µ√«®¥â«¬‡§√◊ËÕß«‘‡§√“–Àå
Œ’‚¡‚°≈∫‘πÕ—µ‚π¡—µ‘ (Variant, Bio-Rad, USA.) ·≈–
µ√«®«‘‡§√“–Àå¬’π α-thalassemia 1 (SEA deletion)
¥â«¬«‘∏’ polymerase chain reaction (PCR)(6)

3. ª√–‡¡‘π§«“¡∂Ÿ°µâÕß¢Õßº≈°“√µ√«®°√Õß®“°
Õ—µ√“º≈∫«°ª≈Õ¡ (false positive rate) ·≈–º≈≈∫
ª≈Õ¡ (false negative rate)
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     √–¬–∑’Ë 2 °“√«‘‡§√“–Àå ∂“π°“√≥åªí≠À“·≈–°“√
¥”‡π‘π°“√·°â‰¢

1. ∑”°“√«‘‡§√“–Àå ∂“π¿“æªí≠À“¢Õß‚√ßæ¬“∫“≈
·µà≈–·Ààß ‚¥¬„Àâµ—«·∑πºŸâªØ‘∫—µ‘ß“π®“°·µà≈–‚√ßæ¬“∫“≈
π”‡ πÕ√–∫∫°“√∑”ß“π·≈–√“¬≈–‡Õ’¬¥¢Õß«‘∏’°“√
∑¥ Õ∫ «‘‡§√“–ÀåÀ“§«“¡º‘¥æ≈“¥∑’ËÕ“® àßº≈µàÕ°“√
‡°‘¥º≈∫«°ª≈Õ¡·≈–º≈≈∫ª≈Õ¡

2. ®—¥Õ∫√¡‡™‘ßªØ‘∫—µ‘°“√ À—«¢âÕ °“√µ√«®°√Õß
∏“≈— ´’‡¡’¬ „Àâ°—∫µ—«·∑π¢Õß·µà≈–‚√ßæ¬“∫“≈

3. µ—«·∑π¢Õß·µà≈–‚√ßæ¬“∫“≈π”¢âÕ¡Ÿ≈§«“¡
º‘¥æ≈“¥·≈–§«“¡√Ÿâ∑’Ë‰¥â√—∫ °≈—∫‰ªæ—≤π“√–∫∫°“√
µ√«®°√Õß∏“≈— ´’‡¡’¬„πæ◊Èπ∑’Ë

√–¬–∑’Ë 3 °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√µ√«®
°√Õß∏“≈— ´’‡¡’¬À≈—ß®“°°“√·°â‰¢ªí≠À“

‚√ßæ¬“∫“≈·µà≈–·Ààß√«∫√«¡µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‰¥â
√—∫°“√µ√«®°√ÕßÀ≈—ß®“°‰¥â¡’°“√·°â‰¢ªí≠À“ ·≈– àß¡“
¬—ß‚§√ß°“√«‘®—¬∏“≈— ´’‡¡’¬  »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√
µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å (»«ª.)
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‚¥¬‰ª√…≥’¬å¥à«πæ‘‡»…Õ’°§√—Èß
‡æ◊ËÕ°“√µ√«®¬◊π¬—π¥â«¬«‘∏’¡“µ√∞“π‡™àπ‡¥’¬«°—∫√–¬–∑’Ë
1 ·≈–ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß·µà≈–‚√ßæ¬“∫“≈ ‚¥¬
ª√–‡¡‘π®“°§à“§«“¡‰« §«“¡®”‡æ“– §à“°“√∑”π“¬º≈
∫«° ·≈–§à“°“√∑”π“¬º≈≈∫

º≈°“√»÷°…“
1. °“√ª√–‡¡‘π ∂“π°“√≥åªí≠À“°“√µ√«®

°√Õß∏“≈— ´’‡¡’¬
®“°°“√ª√–‡¡‘π ∂“π°“√≥åªí≠À“¢Õß°“√µ√«®

°√Õß∏“≈—  ’́‡¡’¬¢Õß‚√ßæ¬“∫“≈™ÿ¡™π 3 ·Ààß √–À«à“ß
‡¥◊Õπ ¡°√“§¡ - ¡’π“§¡ 2549 ‚¥¬„Àâ·µà≈–
‚√ßæ¬“∫“≈√«∫√«¡µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‰¥â√—∫°“√µ√«®°√Õß
µ“¡√–∫∫ª°µ‘„π™à«ß 1-2  —ª¥“Àå  àß 1 §√—Èß ´÷Ëß∑“ß
‚§√ß°“√«‘®—¬∏“≈— ´’‡¡’¬ »Ÿπ¬å«‘®—¬·≈–æ—≤π“°“√µ√«®
«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√·æ∑¬å (»«ª.)
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‰¥â∑”°“√µ√«®¬◊π¬—π‚¥¬°“√
«‘‡§√“–Àå ™π‘¥Œ’‚¡‚°≈∫‘π ‡æ◊ËÕ«‘π‘®©—¬æ“À– β -
thalassemia ·≈– Hb E ·≈–µ√«®«‘‡§√“–Àå¥’‡ÕÁπ‡Õ
‡æ◊ËÕ«‘π‘®©—¬æ“À– α - thalassemia 1 ‰¥âº≈¥—ß µ“√“ß
∑’Ë 1 ·≈–‡¡◊ËÕª√–‡¡‘π§«“¡∂Ÿ°µâÕß¢Õßº≈°“√µ√«®®“°
Õ—µ√“°“√µ√«®æ∫º≈∫«°ª≈Õ¡·≈–º≈≈∫ª≈Õ¡ ‚¥¬
®”·π°µ“¡™π‘¥°“√∑¥ Õ∫ æ∫«à“ „π°“√µ√«®°√Õß
‡æ◊ËÕ§âπÀ“æ“À– α-thalassemia 1 ·≈– β-thalassemia
¥â«¬ OF æ∫º≈∫«°ª≈Õ¡„π™à«ß√âÕ¬≈– 7.9-29.6 ·≈–
æ∫º≈≈∫ª≈Õ¡„π™à«ß√âÕ¬≈– 0-100  à«π„π°“√µ√«®
°√Õß‡æ◊ËÕ§âπÀ“æ“À– Hb E ¥â«¬ DCIP æ∫º≈∫«°
ª≈Õ¡„π™à«ß√âÕ¬≈– 1.4-4.0 ·≈–æ∫º≈≈∫ª≈Õ¡„π
™à«ß√âÕ¬≈– 3.6-50 ·≈–‡¡◊ËÕ§‘¥Õ—µ√“°“√æ∫º≈∫«°
ª≈Õ¡·≈–º≈≈∫ª≈Õ¡¢Õß°“√„™â Õß°“√∑¥ Õ∫√à«¡°—π
æ∫º≈∫«°ª≈Õ¡·≈–º≈≈∫ª≈Õ¡‰¥â„π™à«ß√âÕ¬≈–
10.5-29.6 ·≈– 3.5-42.9 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 2)
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µ“√“ß∑’Ë 1 ®”π«πµ—«Õ¬à“ß∑’Ë„Àâº≈°“√µ√«®°√Õß∏“≈—  ’́‡¡’¬µ“¡√–∫∫ª°µ‘‡ªìπ∫«°·≈–≈∫ ‡ª√’¬∫‡∑’¬∫°—∫º≈°“√
µ√«®¬◊π¬—π¢Õß‚√ßæ¬“∫“≈™ÿ¡™π 3 ·Ààß ®”·π°µ“¡°“√∑¥ Õ∫·≈–°“√„™â Õß°“√∑¥ Õ∫√à«¡°—π
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2. °“√«‘‡§√“–Àå ∂“π°“√≥åªí≠À“·≈–°“√¥”‡π‘π
°“√·°â‰¢ªí≠À“

‰¥â∑”°“√«‘‡§√“–Àå ∂“π°“√≥åªí≠À“°“√µ√«®°√Õß
∏“≈—  ’́‡¡’¬¢Õß‚√ßæ¬“∫“≈·µà≈–·Ààß ‚¥¬®”·π°µ“¡
ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∑¥ Õ∫ 4 À—«¢âÕÀ≈—° ‰¥â·°à ªí®®—¬
¥â“π∫ÿ§≈“°√ ªí®®—¬¥â“ππÈ”¬“ ªí®®—¬¥â“π‡§√◊ËÕß¡◊Õ·≈–
«— ¥ÿÕÿª°√≥å ·≈–ªí®®—¬¥â“πµ—«Õ¬à“ß‡≈◊Õ¥ ªí≠À“∑’ËÕ“®
æ∫‰¥â ªí≠À“∑’Ëæ∫®√‘ß ·≈–·π«∑“ß°“√·°â‰¢®”·π°
µ“¡ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß¢Õß‚√ßæ¬“∫“≈∑—Èß 3 ·Ààß  √ÿª
„πµ“√“ß∑’Ë 3

3. °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√µ√«®°√Õß∏“≈— -
´’‡¡’¬À≈—ß®“°°“√·°â‰¢ªí≠À“

®“°°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√µ√«®°√Õß
∏“≈— ´’‡¡’¬¢Õß‚√ßæ¬“∫“≈™ÿ¡™π∑—Èß 3 ·Ààß ®“°
µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë‰¥â√—∫°“√µ√«®°√Õß∏“≈— ´’‡¡’¬À≈—ß®“°

µ“√“ß∑’Ë 2 Õ—µ√“º≈∫«°ª≈Õ¡ (false positive; FP) ·≈–Õ—µ√“º≈≈∫ª≈Õ¡ (false negative; FN) ¢Õß°“√
µ√«®°√Õß∏“≈— ´’‡¡’¬µ“¡√–∫∫ª°µ‘¢Õß‚√ßæ¬“∫“≈™ÿ¡™π 3 ·Ààß ®”·π°µ“¡°“√∑¥ Õ∫·≈–°“√„™â
 Õß°“√∑¥ Õ∫√à«¡°—π

∑’Ë ‰¥â¡’°“√æ—≤π“·≈–ª√—∫‡ª≈’Ë¬π°√–∫«π°“√∑¥ Õ∫
·≈– àß¡“µ√«®¬◊π¬—π∑’Ë‚§√ß°“√«‘®—¬∏“≈— ´’‡¡’¬  »Ÿπ¬å«‘®—¬
·≈–æ—≤π“°“√µ√«®«‘π‘®©—¬∑“ßÀâÕßªØ‘∫—µ‘°“√∑“ß°“√
·æ∑¬å (»«ª.) ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‚¥¬ª√–‡¡‘π‡ªìπ
§à“§«“¡‰« §«“¡®”‡æ“– §à“°“√∑”π“¬º≈∫«° ·≈–§à“
°“√∑”π“¬º≈≈∫ µàÕ°“√§âπÀ“æ“À– α-thalassemia 1
æ“À– β-thalassemia ·≈–æ“À– Hb E æ∫«à“ §à“§«“¡
‰«Õ¬Ÿà„π™à«ß√âÕ¬≈– 97.2-100 §à“§«“¡®”‡æ“–Õ¬Ÿà„π
™à«ß√âÕ¬≈– 84.6-89.9 §à“°“√∑”π“¬º≈∫«°Õ¬Ÿà„π™à«ß
√âÕ¬≈– 62.9-79.4 ·≈–§à“°“√∑”π“¬º≈≈∫Õ¬Ÿà„π™à«ß
√âÕ¬≈– 98.2-100 ´÷Ëß Ÿß°«à“ª√– ‘∑∏‘¿“æ¢Õß°“√µ√«®
°√Õß°àÕπ°“√·°â‰¢ªí≠À“Õ¬à“ß™—¥‡®π ·≈–Õ¬Ÿà„π‡°≥±å
¡“µ√∞“π‡¥’¬«°—∫º≈°“√»÷°…“Õ◊Ëπ (µ“√“ß∑’Ë 4)
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«‘®“√≥å·≈– √ÿªº≈°“√»÷°…“
®“°°“√∑’Ë°√–∑√«ß “∏“√≥ ÿ¢‰¥âª√–°“»π‚¬∫“¬

„πªï æ.». 2548(7) „Àâ ∂“π∫√‘°“√ “∏“√≥ ÿ¢∑ÿ°·Ààß
∑ÿ°√–¥—∫®—¥√–∫∫∫√‘°“√ àß‡ √‘¡ªÑÕß°—π ·≈–§«∫§ÿ¡
‚√§∏“≈— ´’‡¡’¬Õ¬à“ß¡’§ÿ≥¿“æ·≈–‰¥â¡“µ√∞“π ‚¥¬„Àâ
¡’°“√„Àâ¢âÕ¡Ÿ≈∑“ßæ—π∏ÿ»“ µ√å·≈–„Àâµ√«®°√Õß∏“≈— ´’
‡¡’¬„πÀ≠‘ßµ—Èß§√√¿å∑ÿ°√“¬∑’Ë¬‘π¬Õ¡ ∑”„Àâ ∂“π∫√‘°“√
 “∏“√≥ ÿ¢∑—Ë«ª√–‡∑»¡’§«“¡µ◊Ëπµ—«·≈–„Àâ§«“¡ ”§—≠
°—∫°“√µ√«®°√Õß∏“≈— ´’‡¡’¬¡“°¢÷Èπ „π∑“ßªØ‘∫—µ‘°“√
µ√«®°√Õß∏“≈—  ’́‡¡’¬„πª√–‡∑»‰∑¬‰¥â‡√‘Ë¡¥”‡π‘π°“√
¡“‡ªìπ‡«≈“ª√–¡“≥ 10 ªï ·µà¬—ß‰¡à‡§¬¡’°“√ª√–‡¡‘π
ª√– ‘∑∏‘¿“æ¢Õß°“√µ√«®°√Õß∏“≈— ´’‡¡’¬Õ¬à“ß‡ªìπ
√–∫∫¡“°àÕπ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π√–¥—∫‚√ßæ¬“∫“≈
™ÿ¡™π ÷́Ëß‡ªìπÀπà«¬ß“π∑’Ë ”§—≠∑’Ë§«√®–µâÕß¡’°“√
§«∫§ÿ¡§ÿ≥¿“æ°“√∑¥ Õ∫„Àâ¡’¡“µ√∞“π ÷́Ëß®– àßµàÕ
º≈ ”‡√Á®¢Õß°“√¥”‡π‘πß“π§«∫§ÿ¡·≈–ªÑÕß°—π‚√§
‡≈◊Õ¥®“ß∏“≈—  ’́‡¡’¬¢Õßª√–‡∑»

®“°°“√ª√–‡¡‘π ∂“π°“√≥åªí≠À“°“√µ√«®°√Õß
∏“≈—  ’́‡¡’¬µ“¡√–∫∫ª°µ‘¢Õß‚√ßæ¬“∫“≈™ÿ¡™π 3 ·Ààß
æ∫ªí≠À“¢Õß°“√µ√«®°√Õß∑—Èß Õß°“√∑¥ Õ∫ ‚¥¬„π
·µà≈–·ÀàßÕ“®æ∫ªí≠À“∑’Ë·µ°µà“ß°—π‰ª ‚¥¬ Õß„π
 “¡·Ààß∑’Ë ¡—§√„®‡¢â“√à«¡‚§√ß°“√ ¡’≈—°…≥–∑’Ë§≈â“¬§≈÷ß
°—π °≈à“«§◊Õ  °“√∑¥ Õ∫°√Õß¥â«¬ OF ‰¡à∂◊Õ«à“¡’ªí≠À“
‡π◊ËÕß®“°‰¡àæ∫º≈≈∫ª≈Õ¡¢Õß°“√µ√«®°√Õß¥â«¬ OF
‡≈¬ ·≈–æ∫º≈∫«°ª≈Õ¡„πÕ—µ√“∑’Ë ‰¡à Ÿß¡“°π—°
(ª√–¡“≥√âÕ¬≈– 8; µ“√“ß∑’Ë 2) ÷́ËßÕ“®¡’ “‡Àµÿ¡“®“°
°“√¡’¿“«–‡≈◊Õ¥®“ß®“° “‡ÀµÿÕ◊Ëπ À√◊Õ¡’¬’π∏“≈—  ’́‡¡’¬
™π‘¥Õ◊Ëπ∑’Ë¡’§«“¡™ÿ° Ÿß∑’Ë‰¡à‰¥â∑”°“√µ√«®„π°“√»÷°…“
§√—Èßπ’È ‡™àπ α-thalassemia 2 À√◊Õ Hb Constant Spring
·≈– “¡“√∂„Àâº≈∫«°µàÕ°“√∑¥ Õ∫ OF ‰¥â‡™àπ°—π(2, 3)

·µà„πÕ’°·ÀàßÀπ÷Ëß æ∫º≈≈∫ª≈Õ¡¢Õß°“√∑¥ Õ∫ OF
µàÕæ“À– α-thalassemia 1 ÷́Ëß∂÷ß·¡â®–æ∫‡æ’¬ß 1 √“¬
°Áµ“¡ ·µà‡π◊ËÕß®“°‡ªÑ“À¡“¬À≈—°„π°“√µ√«®°√Õß
∏“≈— ´’‡¡’¬π—Èπ µâÕß°“√∑’Ë®–§—¥°√Õß‡Õ“ºŸâ∑’Ë ‰¡à‡ªìπ
æ“À–∏“≈—  ’́‡¡’¬∑’Ë ”§—≠∑—Èß “¡™π‘¥ÕÕ°‰ª∫“ß à«π ‡æ◊ËÕ
‡ªìπ°“√≈¥¿“√–ß“π·≈–§à“„™â®à“¬ ·µà®–µâÕß§—¥°√Õß
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‡Õ“ºŸâ∑’Ë‡ªìπæ“À–∏“≈— ´’‡¡’¬∑’Ë ”§—≠∑—Èß “¡™π‘¥‡¢â“¡“
‰¥â∑—ÈßÀ¡¥‡æ◊ËÕπ”‰ªµ√«®¬◊π¬—π¥â«¬«‘∏’¡“µ√∞“π ¥—ßπ—Èπ
°“√æ∫º≈≈∫ª≈Õ¡®÷ß®—¥«à“‡ªìπªí≠À“∑’Ë®–µâÕß‰¥â√—∫
°“√·°â‰¢ „π à«π¢Õß°“√∑¥ Õ∫°√Õß¥â«¬ DCIP ªí≠À“
∑’Ëæ∫ §◊Õ ¡’Õ—µ√“º≈≈∫ª≈Õ¡¢Õß°“√µ√«®°√Õß‡æ◊ËÕ
À“æ“À– Hb E  Ÿß¡“°∂÷ß√âÕ¬≈– 30 ·≈– √—Õ¬≈– 50
´÷ËßµâÕß·°â‰¢ª√—∫ª√ÿßÕ¬à“ß‡√àß¥à«π  à«πº≈∫«°ª≈Õ¡¢Õß
DCIP π—Èπ æ∫„πÕ—µ√“∑’Ë Õ¥§≈âÕß°—∫√“¬ß“π∑’Ë‡§¬¡’
¡“°àÕπ(2,3,8) §◊Õ ª√–¡“≥√âÕ¬≈– 3-4 ∑—Èßπ’ÈÕ“®‡°‘¥®“°
°“√¡’ “√√∫°«π°“√∑¥ Õ∫∑’Ë‡ªìπ oxidizing agent „π
µ—«Õ¬à“ß‡≈◊Õ¥‡Õß∑’Ë¡’º≈∑”„ÀâŒ’‚¡‚°≈∫‘πª°µ‘∂Ÿ°ÕÕ° ‘́
‰¥´å‰¥âßà“¬¢÷Èπ¥â«¬ “√ DCIP ‡™àπ‡¥’¬«°—∫ Hb E

‡¡◊ËÕ∑”°“√«‘‡§√“–ÀåÀ“ “‡Àµÿ¢Õßªí≠À“§«“¡º‘¥
æ≈“¥¢Õßº≈°“√µ√«®«‘‡§√“–Àå√à«¡°—∫ºŸâªØ‘∫—µ‘ß“π„π
æ◊Èπ∑’Ë ‚¥¬‰¥â®”·π°À—«¢âÕªí≠À“ÕÕ°‡ªìπ 4 ¥â“π §◊Õ πÈ”¬“
‡§√◊ËÕß¡◊Õ·≈–«— ¥ÿÕÿª°√≥å ∫ÿ§≈“°√ ·≈–µ—«Õ¬à“ß‡≈◊Õ¥
(µ“√“ß∑’Ë 3) æ∫«à“ „π à«π¢Õß‚√ßæ¬“∫“≈∑’ËÀπ÷Ëßπ—Èπ
‰¡àπà“®–‡°‘¥®“°ªí®®—¬¥â“ππÈ”¬“·≈–«— ¥ÿÕÿª°√≥å ‡π◊ËÕß®“°
„™âπÈ”¬“·≈–«— ¥ÿÕÿª°√≥å™ÿ¥‡¥’¬«°—πµ≈Õ¥°“√∑¥ Õ∫∑—Èß
OF ·≈– DCIP ·≈–„π°“√∑¥ Õ∫·µà≈–§√—Èß¡’µ—«Õ¬à“ß
‡≈◊Õ¥∑—Èß∑’Ë„Àâº≈°“√∑¥ Õ∫‡ªìπ∫«°·≈–≈∫„π∑ÿ°§√—Èß
∑’Ë∑”°“√∑¥ Õ∫ ´÷Ëß‡ª√’¬∫‡ ¡◊Õπ‡ªìπµ—«§«∫§ÿ¡
§ÿ≥¿“æ¿“¬„π (internal QC) √«¡∑—Èß„™â«— ¥ÿÕÿª°√≥å∑’Ë
ºà“π°“√ª√—∫‡∑’¬∫¡“µ√∞“π·≈â« ·≈–‡¡◊ËÕ«‘‡§√“–Àå„π
¥â“π∫ÿ§≈“°√ „π·ßà∑’Ë«à“®–‡°‘¥º≈∫«°ª≈Õ¡À√◊Õº≈≈∫
ª≈Õ¡‡©æ“–°—∫ºŸâªØ‘∫—µ‘ß“π§π„¥§πÀπ÷ËßÀ√◊Õ‰¡à ®–æ∫
«à“‰¡à‰¥â‡°‘¥°—∫ºŸâªØ‘∫—µ‘ß“π§π„¥§πÀπ÷Ëß ·µàæ∫«à“ æ∫
º≈≈∫ª≈Õ¡‰¥â°—∫ºŸâªØ‘∫—µ‘ß“π∑’ËÀ¡ÿπ‡«’¬π°—π‡¢â“¡“
ªØ‘∫—µ‘ß“π · ¥ß„Àâ‡ÀÁπ«à“‰¡àπà“®–‡°‘¥®“°°“√¢“¥∑—°…–
„π°“√ªØ‘∫—µ‘ß“π¢Õß∫ÿ§§≈„¥∫ÿ§§≈Àπ÷Ëß ·µà§“¥«à“Õ“®
‡°‘¥®“°¬—ß‰¡à¡’∑—°…–„π°“√Õà“πº≈ ‡π◊ËÕß®“°°“√Õà“πº≈
°“√∑¥ Õ∫‡ªìπ°“√Õà“πº≈§«“¡¢ÿàπ¥â«¬µ“‡ª≈à“ „π
°√≥’∑’Ë¡’µ–°Õπ‡°‘¥¢÷ÈππâÕ¬ À“°‰¡à∑√“∫«‘∏’°“√Õà“πº≈
∑’Ë∂Ÿ°µâÕß°ÁÕ“®√“¬ß“πº≈º‘¥æ≈“¥‡ªìπ≈∫‰¥â

®“°°“√«‘‡§√“–ÀåÀ“ “‡Àµÿ¢Õßªí≠À“§«“¡º‘¥æ≈“¥
¢Õß·Ààß∑’Ë Õß´÷Ëß¡’ºŸâªØ‘∫—µ‘ß“π‡æ’¬ß§π‡¥’¬« æ∫«à“

ªí≠À“º≈≈∫ª≈Õ¡¢Õß DCIP π—Èπ‡°‘¥®“°°“√„™âπÈ”¬“
∑’Ë‡ ◊ËÕ¡ ¿“æ„π°“√∑¥ Õ∫ ‡π◊ËÕß®“°æ∫º≈≈∫ª≈Õ¡
‡©æ“–„π°≈ÿà¡µ—«Õ¬à“ß‡≈◊Õ¥ àß¡“§√—Èß·√° ́ ÷Ëß¡’°“√„™â lot
πÈ”¬“ DCIP ∑’Ë·µ°µà“ß®“°§√—ÈßÕ◊ËπÊ ·≈–‡¡◊ËÕµ√«® Õ∫
§ÿ≥ ¡∫—µ‘¢ÕßπÈ”¬“∑’Ë‡À≈◊Õ‚¥¬°“√ —ß‡°µÿ ’¢ÕßπÈ”¬“
(ª°µ‘®–µâÕß‡ªìπ ’πÈ”‡ß‘π‡¢â¡) ‡ª√’¬∫‡∑’¬∫°—∫πÈ”¬“ lot
Õ◊ËπÊ æ∫«à“  ’¢ÕßπÈ”¬“∑’Ë®“ß≈ßÕ¬à“ß™—¥‡®π ·≈–‡¡◊ËÕ
π”‰ª∑¥ Õ∫°—∫µ—«Õ¬à“ß‡≈◊Õ¥∑’Ë¡’™π‘¥Œ’‚¡‚°≈∫‘π‡ªìπ
EA æ∫«à“„Àâº≈‡ªìπ≈∫ „π¢≥–∑’ËπÈ”¬“ lot Õ◊Ëπ„Àâº≈
‡ªìπ∫«° ¥—ßπ—Èπ °“√ —ß‡°µÿ§ÿ≥≈—°…≥–¿“¬πÕ°¢Õß
πÈ”¬“®÷ß‡ªìπ¢âÕæ÷ßªØ‘∫—µ‘Õ’°ª√–°“√Àπ÷Ëß∑’ËºŸâªØ‘∫—µ‘ß“π
§«√°√–∑”°àÕπ°“√∑¥ Õ∫∑ÿ°§√—Èß ·≈–À“°‰¥â∑”°“√
§«∫§ÿ≥¿“æ°“√∑¥ Õ∫‚¥¬°“√„™âµ—«Õ¬à“ß∑’Ë∑√“∫™π‘¥
Œ’‚¡‚°≈∫‘π‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡∑ÿ°§√—Èß∑’Ë∑”°“√∑¥ Õ∫
(‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πæ◊Èπ∑’Ë∑’Ë¡’§«“¡™ÿ°¢Õß Hb E µË”)
°Á®– “¡“√∂ªÑÕß°—πÀ√◊Õµ√«® Õ∫ªí≠À“∑’ËÕ“®‡°‘¥®“°
πÈ”¬“À√◊Õ√–∫∫¢Õß°“√∑¥ Õ∫‰¥â

Õ¬à“ß‰√°Áµ“¡ ‡π◊ËÕß®“°°“√∑¥ Õ∫ DCIP ‡ªìπ°“√
∑¥ Õ∫∑’Ë¡’¢—ÈπµÕπ∑’Ë¬ÿàß¬“°°«à“°“√∑¥ Õ∫ OF Õ’°∑—Èß
‡ªìπ°“√∑¥ Õ∫∑’Ë®–µâÕßÕ“»—¬§«“¡√Ÿâ§«“¡‡¢â“„®µàÕ
À≈—°°“√∑¥ Õ∫ √«¡∑—Èß§«“¡√Ÿâæ◊Èπ∞“π‡°’Ë¬«°—∫§ÿ≥ ¡∫—µ‘
¢Õß Hb E ·≈–ª√‘¡“≥ Hb E ∑’ËÕ“® àßº≈µàÕªØ‘°‘√‘¬“
°“√‡°‘¥µ–°Õπ ®÷ßÕ“®‡ªìπ‰ª‰¥â«à“ºŸâªØ‘∫—µ‘ß“πÕ“®®–
¬—ß¢“¥§«“¡√Ÿâ§«“¡‡¢â“„®„π à«ππ’È ¥—ßπ—Èπ„π°“√·°â‰¢
ªí≠À“∑’Ë‡°‘¥¢÷Èπ®÷ß‰¥â®—¥°“√Õ∫√¡‡™‘ßªØ‘∫—µ‘°“√‡√◊ËÕß°“√
µ√«®°√Õß∏“≈— ´’‡¡’¬ „Àâ°—∫ºŸâ·∑πºŸâªØ‘∫—µ‘ß“π¢Õß
‚√ßæ¬“∫“≈∑—Èß 3 ·Ààß ·≈–„Àâ¡’°“√π”§«“¡√Ÿâ∑’Ë ‰¥â
∂à“¬∑Õ¥·°àºŸâ√à«¡ß“π·≈–ª√—∫‡ª≈’Ë¬π°√–∫«π°“√
∑¥ Õ∫µàÕ‰ª ·≈–æ∫«à“ªí≠À“À≈—°¢Õß°“√∑¥ Õ∫
DCIP  ∑’ËªØ‘∫—µ‘„π√–∫∫ª°µ‘πà“®–‡°‘¥®“°°“√¢“¥
§«“¡√Ÿâ§«“¡‡¢â“„®µàÕÀ≈—°°“√∑¥ Õ∫¢Õß∫ÿ§≈“°√·≈–
 àßº≈„Àâ¡’°“√Õà“πº≈∑’Ëº‘¥æ≈“¥‰¥â °≈à“«§◊Õ À≈—°°“√
æ◊Èπ∞“π∑’Ë ”§—≠¢Õß°“√∑¥ Õ∫∑’ËºŸâªØ‘∫—µ‘®–µâÕß„Àâ
§«“¡ ”§—≠‡ªìπÕ—π¥—∫·√°§◊Õ °“√‡°‘¥ªØ‘°‘√‘¬“µâÕß
Õ“»—¬Õÿ≥À¿Ÿ¡‘·≈–‡«≈“∑’Ë§ß∑’Ë ¥—ßπ—Èπ®–µâÕß¡’°“√§«∫§ÿ¡
Õÿ≥À¿Ÿ¡‘„Àâ§ß∑’Ë·≈–®—∫‡«≈“∑’ËæÕ¥’ πÕ°®“°π’È ºŸâ∑”°“√
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∑¥ Õ∫®–µâÕß¡’§«“¡‡¢â“„®«à“ ª√‘¡“≥¢Õß Hb E ∑’Ë
‡°‘¥¢÷Èπ®“°µ—«Õ¬à“ß‡≈◊Õ¥·µà≈–√“¬π—ÈπÕ“®¡“°πâÕ¬‰¡à
‡∑à“°—π „π°√≥’‡ªìπ Homozygous Hb E (%Hb E ~
80-90 %) ª√‘¡“≥µ–°Õπ°Á®–¡’¡“°¡Õß‡ÀÁπ§«“¡¢ÿàπ
‰¥â™—¥‡®π ‚¥¬‰¡àµâÕß„™â· ß®“°‚§¡‰ø™à«¬ àÕß ·µà„π
°√≥’∑’Ë‡ªìπæ“À– Hb E (%Hb E ~ 25 - 35 %) ®–
¡Õß‡ÀÁπ§«“¡¢ÿàπ‰¥âπâÕ¬°«à“ ·≈–À“°‡ªìπæ“À– Hb E
√à«¡°—∫ α-thalassemia 1 (%Hb E < 25 %) ÷́Ëß‡ªìπ
¿“«–∑’Ë¡’ª√‘¡“≥ Hb E ≈¥µË”≈ß°«à“æ“À– Hb E
∑—Ë«‰ª(9-12) ®– àßº≈„Àâ§«“¡¢ÿàπ≈¥≈ß‰ªÕ’° Õ’°∑—Èß§«“¡
‡¢â¡¢âπ¢ÕßŒ’‚¡‚°≈∫‘π¢Õßµ—«Õ¬à“ß‡≈◊Õ¥·µà≈–√“¬°Á®–
¡’º≈µàÕ°“√∑¥ Õ∫¥â«¬‡™àπ°—π „πæ“À– Hb E ∑’Ë¡’
¿“«– ’́¥¡“°¡’ª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ßπâÕ¬°Á®– àßº≈„Àâ¡’
§«“¡¢ÿàππâÕ¬ Õ“®∑”„Àâ‡°‘¥º≈≈∫ª≈Õ¡‰¥â ¥—ßπ—Èπ„π
¢—ÈπµÕπ°“√Õà“πº≈®÷ß‡ªìπÕ’°¢—ÈπµÕπ∑’Ë ”§—≠ ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß„π°√≥’∑’Ë¡’ª√‘¡“≥µ–°ÕππâÕ¬ ´÷Ëß®–‡ÀÁπ‰¥âßà“¬
·≈–™—¥‡®π¡“°¢÷Èπ À“°„™â· ß®“°‚§¡‰ø„π°“√¥Ÿ§«“¡¢ÿàπ

®“°°“√«‘‡§√“–Àå‡æ◊ËÕÀ“ “‡Àµÿ¢Õßº≈≈∫ª≈Õ¡
¢Õß°“√∑¥ Õ∫ OF ¢Õß‚√ßæ¬“∫“≈∑’Ë “¡ æ∫«à“ ‰¡à
πà“®–‡°‘¥®“°ªí≠À“¢ÕßπÈ”¬“·≈–«— ¥ÿÕÿª°√≥å∑’Ë„™â‡™àπ
‡¥’¬«°—∫∑’ËÕ◊ËπÊ ‡π◊ËÕß„π°“√∑¥ Õ∫∑ÿ°§√—Èß„™âπÈ”¬“·≈–
«— ¥ÿÕÿª°√≥å™ÿ¥‡¥’¬«°—πµ≈Õ¥°“√»÷°…“ ´÷Ëß„π∑¥ Õ∫
·µà≈–§√—ÈßºŸâªØ‘∫—µ‘ß“π°Á¡’º≈°“√µ√«®∑’Ë‡ªìπ∫«°·≈–≈∫
‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡§ÿ≥¿“æ¿“¬„π¢Õß°“√∑¥ Õ∫∑ÿ°
§√—Èß ®÷ß‡ªìπ‰ª‰¥â«à“º≈≈∫ª≈Õ¡∑’Ë‡°‘¥¢÷Èππ—ÈπÕ“®‡ªìπº≈
§«“¡º‘¥æ≈“¥·∫∫ ÿà¡ (random error) ¢Õß
ºŸâªØ‘∫—µ‘ß“π‡Õß À√◊ÕÕ“®‡ªìπº≈®“°µ—«Õ¬à“ß‡≈◊Õ¥‡Õß∑’Ë
Õ“®¡’§«“¡º‘¥ª°µ‘¢Õß‡¡Á¥‡≈◊Õ¥·¥ß∑’Ë‡°‘¥®“° “‡Àµÿ
Õ◊Ëπ·≈– àßº≈„Àâ‡¡Á¥‡≈◊Õ¥·¥ß·µ°ßà“¬√à«¡°—∫°“√‡ªìπ
æ“À– α-thalassemia 1 ¥â«¬
     À≈—ß®“°·µà≈–‚√ßæ¬“∫“≈‰¥â¥”‡π‘π°“√·°â‰¢
ªí≠À“‚¥¬°“√ª√—∫‡ª≈’Ë¬π°√–∫«π°“√∑¥ Õ∫·≈â« ®÷ß
‰¥â∑”°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ°“√µ√«®°√Õß∏“≈— ´’‡¡’¬
‚¥¬‡ª√’¬∫‡∑’¬∫§à“§«“¡‰« §«“¡®”‡æ“– §à“°“√∑”π“¬
º≈∫«° ·≈–§à“°“√∑”π“¬º≈≈∫ µàÕ°“√µ√«®À“æ“À–
α-thalassemia 1, β-thalassemia ·≈– Hb E °àÕπ

·≈–À≈—ß°“√·°â‰¢ªí≠À“ æ∫«à“ ‚√ßæ¬“∫“≈∑’ËÀπ÷Ëß·≈–
 Õß¡’ª√– ‘∑∏‘¿“æ∑’Ë¥’¢÷ÈπÕ¬à“ß™—¥‡®πÕ¬Ÿà „π‡°≥±å
¡“µ√∞“π‡™àπ‡¥’¬«°—∫º≈°“√»÷°…“∑’Ë¡’√“¬ß“π¡“°àÕπ(2-5)

 à«π‚√ßæ¬“∫“≈∑’Ë “¡π—Èπ®–‡ÀÁπ‰¥â«à“ª√– ‘∑∏‘¿“æ¢Õß
°“√µ√«®°√Õß∏“≈—  ’́‡¡’¬°àÕπ·≈–À≈—ß°“√·°â‰¢ªí≠À“
π—Èπ‰¡à·µ°µà“ß°—π ∑—Èßπ’Èª√– ‘∑∏‘¿“æ¢Õß°“√µ√«®°√Õß
¢Õß‚√ßæ¬“∫“≈π’È ‚¥¬¿“æ√«¡·≈â«Õ¬Ÿà„π‡°≥±å¡“µ√∞“π
‡∑’¬∫‰¥âº≈°“√»÷°…“Õ◊Ëπ (µ“√“ß∑’Ë 4) ·≈–®–‡ÀÁπ‰¥â«à“
§à“§«“¡‰«À≈—ß°“√·°â‰¢ªí≠À“‰¡à‡æ‘Ë¡¢÷Èπ · ¥ß„Àâ‡ÀÁπ
«à“¬—ßæ∫º≈≈∫ª≈Õ¡¢Õß°“√µ√«®°√Õß∏“≈— ´’‡¡’¬ ´÷Ëß
‡¡◊ËÕ«‘‡§√“–Àå√“¬≈–‡Õ’¬¥¢Õßº≈≈∫ª≈Õ¡∑’Ë‡°‘¥¢÷Èπ æ∫
«à“ ‡ªìπº≈≈∫ª≈Õ¡¢Õß°“√∑¥ Õ∫ DCIP (¢âÕ¡Ÿ≈‰¡à
‰¥â· ¥ß) ‰¡à„™à‡ªìπº≈≈∫ª≈Õ¡¢Õß°“√∑¥ Õ∫ OF ‡™àπ
‡¥’¬«°—∫°àÕπ°“√·°â‰¢ªí≠À“ ́ ÷Ëß –∑âÕπ„Àâ‡ÀÁπÕ’°§√—Èß«à“
ªí≠À“¢Õß°“√µ√«®°√Õß∏“≈— ´’‡¡’¬¢Õß‚√ßæ¬“∫“≈π’È
πà“®–‡°‘¥®“°§«“¡º‘¥æ≈“¥·∫∫ ÿà¡∑’ËÕ“®‡°‘¥¢÷Èπ„π¢—Èπ
µÕπ¢—ÈπµÕπÀπ÷Ëß∑—Èß°àÕπ°“√∑¥ Õ∫ (pre-analytical
process) ¢—ÈπµÕπ°“√∑¥ Õ∫ (analytical process) À√◊Õ
À≈—ß°“√∑¥ Õ∫ (post-analytical process) ´÷Ëß
ºŸâªØ‘∫—µ‘ß“π®–µâÕßæ‘®“√≥“«‘‡§√“–ÀåÀ“ “‡Àµÿ·≈–ª√—∫ª√ÿß
µàÕ‰ª

®“°º≈°“√»÷°…“§√—Èßπ’È  –∑âÕπ„Àâ‡ÀÁπ«à“°“√¥”‡π‘π
°“√µ√«®°√Õß∏“≈—  ’́‡¡’¬„π√–¥—∫‚√ßæ¬“∫“≈™ÿ¡™π∑’Ë
¥”‡π‘π°“√Õ¬Ÿà„π¢≥–π’È πà“®–¬—ß¡’Õ’°À≈“¬Àπà«¬ß“π∑’Ë
Õ“®®–¬—ß‰¡à¡’¡“µ√∞“π°“√§«∫§ÿ¡§ÿ≥¿“æ∑’Ë¥’ ÷́Ëß§«√
®–¡’°“√°“√ª√–‡¡‘π·≈–æ—≤π“Õ¬à“ß‡ªìπ√–∫∫  ‚¥¬®–
µâÕß‡πâπ∂÷ß§«“¡ ”§—≠¢Õß§«“¡√Ÿâ§«“¡‡¢â“„®µàÕ°“√
∑¥ Õ∫¢Õß∫ÿ§≈“°√ºŸâªØ‘∫—µ‘ß“π ´÷Ëß®– àßº≈„ÀâºŸâªØ‘∫—µ‘
‰¥âµ√–Àπ—°∂÷ß§«“¡ ”§—≠¢Õß°“√§«∫§ÿ¡§ÿ≥¿“æ°“√
∑¥ Õ∫ ·≈– “¡“√∂·°â‰¢ªí≠À“∑’Ë‡°‘¥¢÷Èπ·≈–æ—≤π“
ª√– ‘∑∏‘¿“æ¢Õß°“√∑¥ Õ∫„πæ◊Èπ∑’Ëµπ‡Õß‰¥âÕ¬à“ß
‡À¡“– ¡ °“√¡’√–∫∫°“√ª√–‡¡‘π°“√µ√«®°√Õß‚¥¬„™â
°√–∫«π°“√µ√«® Õ∫º≈°—∫ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡ªìπÀâÕß
ªØ‘∫—µ‘°“√Õâ“ßÕ‘ß‡ªìπ√–¬–®–™à«¬∑”„Àâ “¡“√∂æ—≤π“
º≈°“√µ√«®°√Õß ´÷Ëß®–π”‰ª Ÿà°“√‡°‘¥√–∫∫∑’Ëπ”‰ª Ÿà
°“√æ—≤π“»—°¬¿“æ¢ÕßÀâÕßªØ‘∫—µ‘°“√„π√–¥—∫µà“ßÊ ·≈–
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