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ËÅÑกกÒÃáÅÐÇÑµ¶Ø»ÃÐÊ§¤� :  กÒÃµÃÇ¨ÇÑ´«ÕÃÑÁ¤ÃÕÍÐµÔ¹Ô¹
à»�¹ÊÔè§ÊÓ¤Ñ­·Õèãª�ã¹กÒÃº�§ªÕéกÒÃ·Ó§Ò¹¢Í§äµ à´ÔÁ·Õè
âÃ§¾ÂÒºÒÅÈÃÕ¹¤ÃÔ¹·Ã�ä´�ÁÕกÒÃµÃÇ¨ÇÑ́ «ÕÃÑÁ¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ̧ Õ
Jaffe kinetic áµ�»�¨¨ØºÑ¹ãª�ÇÔ ¸Õ enzymatic method
áµ�ÁÕÍÕกËÅÒÂâÃ§¾ÂÒºÒÅ·ÕèÂÑ§¤§ãª�ÇÔ̧ Õ Jaffe kinetic ã¹กÒÃ
ÈÖกÉÒ¤ÃÑé§¹Õéà»�¹กÒÃÈÖกÉÒà»ÃÕÂºà·ÕÂºÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹áÅÐ
¤�Ò»ÃÐÁÒ³¢Í§ÍÑµÃÒกÒÃกÃÍ§¢Í§äµ (estimated glomerular
filtration rate, eGFR) ´�ÇÂÇÔ¸Õ Jaffe kinetic à·ÕÂºกÑºÇÔ¸Õ
enzymatic method à¾×èÍà»�¹¢�ÍÁÙÅàº×éÍ§µ�¹ã¹กÒÃãª�¤�ÒÍ�Ò§ÍÔ§
ÇÔ¸ÕกÒÃÈÖกÉÒ : ·ÓกÒÃÈÖกÉÒ·Ñé§ã¹à¾ÈË­Ô§áÅÐªÒÂ
·ÕèÁÕÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹µèÓáÅÐÊÙ§¨Ó¹Ç¹·Ñé§ËÁ´ 115 ÃÒÂ
â´Âàกçº«ÕÃÑÁ¨ÒกË¹�ÇÂà¤ÁÕ¤ÅÔ¹Ôก âÃ§¾ÂÒºÒÅÈÃÕ¹¤ÃÔ¹·Ã�
¤³Ðá¾·ÂÈÒÊµÃ� ÁËÒÇÔ·ÂÒÅÑÂ¢Í¹áก�¹ ¨Òก¹Ñé¹µÑÇÍÂ�Ò§
·Ñé§ËÁ´¨Ð¶Ùกáº�§กÅ�ØÁµÒÁÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ̧ Õ enzymatic
method ·ÕèÃÐ´ÑºµèÓ ≤0.7 áÅÐÃÐ´ÑºÊÙ§ >0.7 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ
ã¹à¾ÈË­Ô§áÅÐ·ÕèÃÐ´ÑºµèÓ ≤0.9 áÅÐÃÐ´ÑºÊÙ§ >0.9 ÁÔÅÅÔกÃÑÁ/
à´«ÔÅÔµÃ ã¹à¾ÈªÒÂµÒÁÅÓ´Ñº
¼ÅกÒÃÈÖกÉÒ : ¾ºÇ�Ò·Ñé§ÊÍ§ÇÔ¸ÕÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸�ã¹·ÔÈ·Ò§
à´ÕÂÇกÑ¹ÍÂ�Ò§ÁÕ¹ÑÂÊÓ¤Ñ­·Ò§Ê¶ÔµÔ ¹Íก¨Òก¹ÕéÂÑ§¾ºÇ�ÒÁÕ
¤ÇÒÁÊÍ´¤Å�Í§¢Í§ÃÐ´Ñº eGFR ̈ ÒกÇÔ̧ Õ enzymatic method
กÑºÇÔ¸Õ Jaffe kinetic ÍÂ�Ò§ÁÕ¹ÑÂÊÓ¤Ñ­ Ê�Ç¹ÃÐ´Ñº eGFR

Background and objectives: The measurement of
serum creatinine is important because it is being used
as an indicator of renal function. The aims of this study
were to compare the levels of creatinine, to evaluate the
estimated glomerular filtration rate (eGFR) and to find
the consistency between Jaffe kinetic and enzymatic
method.
Methods: One hundred and fifteen serum samples with
either low or high creatinine levels, which analyzed by
enzymatic method, were collected from both male and
female patients at Clinical Chemistry Unit, Srinagarind
hospital. The sera were further categorized by gender
and creatinine level. Serum samples from females were
classified by creatinine levels of ≤0.7 and >0.7 mg/dL
and from male were classified by creatinine levels of
≤0.9 and >0.9 mg/dL.
Results:  We found a statistically significant of positive
correlation between both methods.  In addition, the
overall eGFR also showed an agreement of both
methods. However, the level of eGFRs especially in
females were found to be different between both
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ã¹à¾ÈË­Ô§·Ñé§ 2 กÅ�ØÁ ¾ºÇ�ÒÁÕ¤ÇÒÁáµกµ�Ò§กÑ¹¢Í§·Ñé§ 2 ÇÔ̧ Õ
·Õè p=0.03 áÅÐ p=0.02 áµ�äÁ�ÁÕ¤ÇÒÁáµกµ�Ò§กÑ¹ã¹à¾ÈªÒÂ
·Õè p=0.18 áÅÐ p=0.23 µÒÁÅÓ´Ñº
ÊÃØ»: ÃÐ´Ñº eGFR ¨Òก·Ñé§ÊÍ§ÇÔ̧ ÕÁÕ¤ÇÒÁáµกµ�Ò§กÑ¹ ´Ñ§¹Ñé¹
Ë�Í§»¯ÔºÑµÔกÒÃ·ÕèµÃÇ¨ÇÑ´ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ¸Õ Jaffe
kinetic กÑºÇÔ̧ Õ enzymatic method µ�Í§¤Ó¹Ö§¶Ö§กÒÃá»Å¼Å·Õè
µ�Ò§กÑ¹¨Òก·Ñé§ÊÍ§ÇÔ¸Õ

¤ÓÊÓ¤Ñ­ «ÕÃÑÁ¤ÃÕÍÐµÔ¹Ô¹ ÍÑµÃÒกÒÃกÃÍ§¢Í§äµ

methods with p value of 0.03 in the group with creatinine
level < 0.7 mg/dL and p value of 0.02 in the group with
creatinine level e� 0.7 mg/dL, but no significant difference
were found in male with p value of 0.18 in the group
with creatinine level < 0.9 mg/dL and p value of 0.23 in
the group with creatinine level e� 0.9 mg/dL.
Conclusion: Taken together, the measurement of
creatinine level by enzymatic method and Jaffe kinetic
showed a positive correlation and a strong agreement
of both methods. However, the differences of eGFRs
were still found particularly in female groups. Therefore,
caution must be taken when interpreting the eGFRs
results that analyzed by difference methods.

Key words: Serum creatinine, estimated glomerular
filtration rate (eGFR)

º·¹Ó
กÒÃµÃÇ¨ÇÑ́ ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹ã¹«ÕÃÑÁ (serum creatinine)

à¾×èÍ»ÃÐàÁÔ¹ÍÑµÃÒกÒÃกÃÍ§¢Í§äµ â´Â¹ÓÁÒãª�ã¹กÒÃ
¤Ó¹Ç³à¾×èÍËÒ¤�Ò»ÃÐÁÒ³¢Í§ÍÑµÃÒกÒÃกÃÍ§¢Í§äµ
(estimated glomerular filtration rate, eGFR)1 ·Õè¼�Ò¹ÁÒ¹ÔÂÁ
ãª�ËÅÑกกÒÃ Jaffe kinetic ã¹ÇÔ¸ÕกÒÃ¨Ð·ÓãË�¤ÃÕÍÐµÔ¹Ô¹·Ó
»¯ÔกÔÃÔÂÒกÑº picric acid ÍÂ�Ò§äÃกçµÒÁ Kroll áÅÐ¤³Ð2

ä´�ÈÖกÉÒÊÒÃÃºกÇ¹ã¹กÒÃµÃÇ¨ÇÑ´ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´Ñ§กÅ�ÒÇ
â´Âã¹»¯ÔกÔÃÔÂÒ¢Í§ picric acid กÑº   cyclic áÅÐ aliphatic
ketone àÁ×èÍÇÑ́ กÒÃ´Ù́ กÅ×¹áÊ§·Õè¤ÇÒÁÂÒÇ¤Å×è¹ 490 ¹Òâ¹àÁµÃ
¾ºÇ�ÒÊÒÃ·ÕèÁÕËÁ�Ù¤ÒÃ�ºÍ¹ÔÅ (carbonyl) ¨ÐÊÒÁÒÃ¶·Ó
»¯ÔกÔÃÔÂÒกÑº picric acid àกỐ à»�¹  picrate complex ä´�ÊÒÃ
àËÅ�Ò¹Õéä´�áก� protein, acetoacetate, glucose, pyruvate,
ascorbic acid, ketone, uric acid, cephalosporins à¾×èÍËÅÕกàÅÕèÂ§
ÊÒÃÃºกÇ¹´Ñ§กÅ�ÒÇ »�¨¨ØºÑ¹âÃ§¾ÂÒºÒÅÈÃÕ¹¤ÃÔ¹·Ã�
ÁËÒÇÔ·ÂÒÅÑÂ¢Í¹áก�¹ ̈ Ö§ÁÕกÒÃ¹ÓàÍÒÇÔ̧ Õ enzymatic method
ÁÒãª�ã¹กÒÃµÃÇ¨ÇÑ́ á·¹ «Öè§ÁÕÊÁÁØµÔ°Ò¹Ç�Ò¨ÐãË�¼ÅกÒÃµÃÇ¨
·Õèµ�Ò§กÑ¹ ́ Ñ§¹Ñé¹¨Ö§¨Óà»�¹µ�Í§ÈÖกÉÒàº×éÍ§µ�¹ à¾×èÍËÒá¹Ç·Ò§
กÒÃ»ÃÑº¤�ÒÍ�Ò§ÍÔ§ (reference values) ¤³Ð¼�ÙÇÔ̈ ÑÂ¨Ö§ÈÖกÉÒ
ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ̧ Õ enzymatic method à·ÕÂºกÑºÇÔ̧ Õ Jaffe
kinetic

ÇÔ¸ÕกÒÃÈÖกÉÒ
µÑÇÍÂ�Ò§·Õèãª�ÈÖกÉÒ

·ÓกÒÃàกçº«ÕÃÑÁ·ÕèàËÅ×Í¨Òก§Ò¹»ÃÐ¨Ó¢Í§¼�Ù»�ÇÂ  ̈ Ó¹Ç¹
115 ÃÒÂ ·ÕèÁÕ¼ÅกÒÃµÃÇ¨ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ̧ Õ  enzymatic
method ¨ÒกË¹�ÇÂà¤ÁÕ¤ÅÔ¹Ôก âÃ§¾ÂÒºÒÅÈÃÕ¹¤ÃÔ¹·Ã�
¨Òก¹Ñé¹µÑÇÍÂ�Ò§·Ñé§ËÁ´¨Ð¶ÙกàกçºäÇ�·Õè -20 Í§ÈÒà«Åà«ÕÂÊ
¨¹กÇ�Ò¨Ð¹ÓÁÒµÃÇ¨ÇÑ́ ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ̧ Õ Jaffe kinetic
กÒÃÈÖกÉÒ¹Õéä´�¼�Ò¹กÒÃÃÑºÃÍ§¨Òก¤³ÐกÃÃÁกÒÃ¨ÃÔÂ¸ÃÃÁ
กÒÃÇÔ̈ ÑÂã¹Á¹ØÉÂ�ÁËÒÇÔ·ÂÒÅÑÂ¢Í¹áก�¹ àÅ¢·Õè HE551254

ÇÔ¸ÕกÒÃµÃÇ¨ÇÑ´ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹
âÃ§¾ÂÒºÒÅÈÃÕ¹¤ÃÔ¹·Ã� ãª�à¤Ã×èÍ§ÇÔà¤ÃÒÐË�ÍÑµâ¹ÁÑµÔ

cobas 6,000 µÃÇ¨ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ¸Õ enzymatic
method áÅÐ¤³Ðà·¤¹Ô¤กÒÃá¾·Â�ãª�à¤Ã×èÍ§ TECO µÃÇ¨
ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ̧ Õ Jaffe kinetic

กÒÃËÒ¤�ÒÍÑµÃÒกÒÃกÃÍ§¢Í§äµ1

    ÊÁÒ¤ÁâÃ¤äµáË�§»ÃÐà·Èä·Âá¹Ð¹ÓกÒÃÃÒÂ§Ò¹¼Å¤�Ò
»ÃÐÁÒ³¢Í§ÍÑµÃÒกÒÃกÃÍ§¢Í§äµ (estimated glomerular
filtration rate, eGFR) ´Ñ§¹Õé

»ÃÐªÒกÃà¾ÈË­Ô§ áº�§ÍÍกà»�¹ 2 กÅ�ØÁ µÒÁÃÐ´Ñº ¤ÃÕ
ÍÐµÔ¹Ô¹´�ÇÂÇÔ¸Õ enzymatic method ¤×ÍกÅ�ØÁ·ÕèÁÕ¤�ÒµèÓ ≤0.7
áÅÐกÅ�ØÁ·ÕèÁÕ¤�ÒÊÙ§ >0.7 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ â´Âãª�ÊÙµÃ
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CKD-EPI ¤×Í eGFR = 144 x (serum creatinine/0.7)-0.329

(0.993)Age áÅÐ GFR = 144 x (serum creatinine/0.7)-1.209

(0.993)Age µÒÁÅÓ´Ñº
»ÃÐªÒกÃà¾ÈªÒÂáº�§ÍÍกà»�¹ 2 กÅ�ØÁ µÒÁÃÐ´Ñº

¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ̧ Õ enzymatic method ¤×ÍกÅ�ØÁ·ÕèÁÕ¤�ÒµèÓ 0.9
áÅÐกÅ�ØÁ·ÕèÁÕ¤�ÒÊÙ§ >0.9 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ â´Âãª�ÊÙµÃ
CKD-EPI ¤×Í eGFR = 144 x (serum creatinine/0.9) -

0.411(0.993)Age áÅÐ GFR = 144 x (serum creatinine/0.9)-

1.209 (0.993)Age µÒÁÅÓ´Ñº

Ê¶ÔµÔ·Õèãª�ã¹กÒÃÈÖกÉÒ
ã¹กÒÃà»ÃÕÂºà·ÕÂºÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹áÅÐ eGFR ¢Í§ÇÔ¸Õ

enzymatic method กÑºÇÔ¸Õ Jaffe kinetic ãª�Ê¶ÔµÔ t-test
ã¹กÒÃÈÖกÉÒ¤ÇÒÁÊÍ´¤Å�Í§¢Í§¤�Ò eGFR ¢Í§ÇÔ¸Õ
enzymatic method กÑºÇÔ¸Õ Jaffe kinetic ãª�Ê¶ÔµÔ Fisher�s
exact test ã¹กÒÃÈÖกÉÒ¤�Ò¤ÇÒÁÊÑÁ¾Ñ¹¸�ãª�Ê¶ÔµÔ correlation
coefficient

¼ÅกÒÃÈÖกÉÒ
1. ¤ÇÒÁáµกµ�Ò§¢Í§ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹·ÕèÇÔà¤ÃÒÐË�´�ÇÂÇÔ¸Õ
enzymatic method กÑºÇÔ̧ Õ Jaffe kinetic

ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹¢Í§กÅ�ØÁµÑÇÍÂ�Ò§¨Ó¹Ç¹ 115 ÃÒÂ
ÁÕÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹¤�Òà©ÅÕèÂ (µèÓÊǾ -ÊÙ§ÊǾ ) ·Õè 2.6 (0.4-12.5)
ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ »ÃÐªÒกÃà¾ÈªÒÂ ¨Ó¹Ç¹ 57 ÃÒÂ ÁÕ¤�Ò·Õè
2.9 (0.7-11.8) ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃáÅÐ»ÃÐªÒกÃà¾ÈË­Ô§
¨Ó¹Ç¹ 58 ÃÒÂ ÁÕ¤�Ò·Õè 2.2 (0.4-12.5) ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ
â´ÂÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹¢Í§กÅ�ØÁ·ÕèÁÕ¤�ÒµèÓ ¤×Íã¹à¾ÈË­Ô§ ≤0.7
áÅÐã¹à¾ÈªÒÂ ≤0.9 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ ÁÕ¤ÇÒÁáµกµ�Ò§กÑ¹
¢Í§·Ñé§ 2 ÇÔ̧ Õ กÅ�ÒÇ¤×ÍÇÔ̧ Õ Jaffe kinetic ÁÕ¤�ÒÊÙ§กÇ�Ò ÍÂ�Ò§ÁÕ
¹ÑÂÊÓ¤Ñ­·Õè p<0.001 áÅÐ 0.04 µÒÁÅÓ´Ñº (ÃÙ»·Õè 1A áÅÐ
1C) Ê�Ç¹ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹ã¹à¾ÈË­Ô§áÅÐà¾ÈªÒÂ¢Í§กÅ�ØÁ·Õè
ÁÕ¤�ÒÊÙ§¤×Í >0.7 áÅÐ >0.9 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ äÁ�ÁÕ¤ÇÒÁáµก
µ�Ò§กÑ¹¢Í§·Ñé§ 2 ÇÔ̧ Õ (ÃÙ»·Õè 1B áÅÐ 1D)

2. ÍÑµÃÒกÒÃกÃÍ§¢Í§äµà»ÃÕÂºà·ÕÂºÃÐËÇ�Ò§ÃÐ´Ñº
¤ÃÕÍÐµÔ¹Ô¹ ¨ÒกÇÔ̧ Õ enzymatic method กÑºÇÔ̧ Õ Jaffe kinetic

ÃÐ´Ñº eGFR ¢Í§กÅ�ØÁ·ÕèÁÕ¤�ÒÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹µèÓ ¾ºÇ�Ò
ã¹à¾ÈË­Ô§ÁÕ¤ÇÒÁáµกµ�Ò§กÑ¹¢Í§·Ñé§ 2 ÇÔ̧ Õ กÅ�ÒÇ¤×ÍÇÔ̧ Õ Jaffe
kinetic ÁÕ¤�ÒµèÓกÇ�Ò ÍÂ�Ò§ÁÕ¹ÑÂÊÓ¤Ñ­·Õè p=0.03 áµ�äÁ�ÁÕ¤ÇÒÁ
áµกµ�Ò§กÑ¹ã¹à¾ÈªÒÂ·Õè p=0.18 µÒÁÅÓ´Ñº (ÃÙ»·Õè 2A áÅÐ
2C) Ê�Ç¹ÃÐ´Ñº eGFR ã¹à¾ÈË­Ô§áÅÐªÒÂ¢Í§กÅ�ØÁ·ÕèÁÕ¤�Ò
ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹ÊÙ§ ¾ºÇ�Òã¹à¾ÈË­Ô§ÁÕ¤ÇÒÁáµกµ�Ò§กÑ¹
¢Í§·Ñé§ 2 ÇÔ¸Õ กÅ�ÒÇ¤×ÍÇÔ¸Õ Jaffe kinetic ÁÕ¤�ÒµèÓกÇ�Ò
ÍÂ�Ò§ÁÕ¹ÑÂÊÓ¤Ñ­·Õè p=0.02 áµ�äÁ�ÁÕ¤ÇÒÁáµกµ�Ò§กÑ¹ã¹à¾È

ÃÙ»·Õè 1 กÒÃà»ÃÕÂºà·ÕÂºÃÐ´Ñº creatinine ́ �ÇÂÇÔ̧ Õ enzymatic
กÑºÇÔ¸Õ Jaffe kinetic ·Ñé§ 4 กÅ�ØÁ 1A) à¾ÈË­Ô§·ÕèÁÕÃÐ´Ñº
creatinine ≤0.7 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ, 1B) à¾ÈË­Ô§·ÕèÁÕÃÐ´Ñº
creatinine >0.7 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ, 1C) à¾ÈªÒÂ·ÕèÁÕÃÐ´Ñº
creatinine ≤0.9 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ áÅÐ 1D) à¾ÈªÒÂ·ÕèÁÕÃÐ´Ñº
creatinine >0.9 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ, Enz = Enzyme,
Jaf = Jaffe

1A

1B

1C

1D



ÈÃÕ¹¤ÃÔ¹·Ã�àÇªÊÒÃ 2558; 30 (4)  ·  Srinagarind Med J 2015; 30 (4)

�

342

Estimated Glomerular Filtration Rate¤�Ò»ÃÐÁÒ³¢Í§ÍÑµÃÒกÒÃกÃÍ§¢Í§äµ

ªÒÂ·Õè p=0.23 µÒÁÅÓ´Ñº (ÃÙ»·Õè 2B áÅÐ 2D) ÍÂ�Ò§äÃกḉ ÕàÁ×èÍ
กÓË¹´ ãË� eGFR ÁÕ¤�Ò cutoff ·Õè 90 mL/min ¾ºÇ�Ò·Ñé§
4 กÅ�ØÁÁÕ¤ÇÒÁÊÍ´¤Å�Í§¢Í§ÍÑµÃÒกÒÃกÃÍ§¢Í§äµ ¨ÒกÇÔ¸Õ
enzymatic method กÑºÇÔ¸Õ Jaffe kinetic ÍÂ�Ò§ÁÕ¹ÑÂÊÓ¤Ñ­
â´Âãª�Ê¶ÔµÔ Fisher�s exact test

3. ¤ÇÒÁÊÑÁ¾Ñ¹¸�¢Í§ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹áÅÐ eGFR ´�ÇÂÇÔ Õ̧
Head2 enzymatic method กÑºÇÔ̧ Õ Jaffe kinetic

ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹¢Í§·Ñé§ 4 กÅ�ØÁ ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸�ä»ã¹
·ÔÈ·Ò§à´ÕÂÇกÑ¹ÍÂ�Ò§ÁÕ¹ÑÂÊÓ¤Ñ­ ¤×Íã¹à¾ÈË­Ô§áÅÐªÒÂ ¢Í§
กÅ�ØÁ·ÕèÁÕ¤�ÒÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹µèÓ ÁÕ¤�Ò r à·�ÒกÑº 0.539 áÅÐ 0.765
µÒÁÅÓ´Ñº Ê�Ç¹ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹ã¹à¾ÈË­Ô§áÅÐªÒÂ ¢Í§กÅ�ØÁ
·ÕèÁÕ¤�ÒÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹ÊÙ§ ÁÕ¤�Ò r à·�ÒกÑº 0.994 áÅÐ 0.963
µÒÁÅÓ´Ñº

ÃÐ´Ñº eGFR ¢Í§·Ñé§ 4 กÅ�ØÁ ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸�ä»ã¹·ÔÈ
·Ò§à´ÕÂÇกÑ¹ÍÂ�Ò§ÁÕ¹ÑÂÊÓ¤Ñ­ ¤×Íã¹à¾ÈË­Ô§áÅÐªÒÂ ¢Í§
กÅ�ØÁ·ÕèÁÕ¤�ÒÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹µèÓ ÁÕ¤�Ò r à·�ÒกÑº 0.909 áÅÐ 0.870
µÒÁÅÓ´Ñº Ê�Ç¹ÃÐ´Ñº eGFR ã¹à¾ÈË­Ô§áÅÐªÒÂ ¢Í§กÅ�ØÁ
·ÕèÁÕ¤�ÒÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹ÊÙ§ ÁÕ¤�Ò r à·�ÒกÑº 0.942 áÅÐ 0.956
µÒÁÅÓ´Ñº

ÇÔ¨ÒÃ³�
ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹¢Í§กÅ�ØÁ·ÕèÁÕ¤�ÒµèÓ ÁÕ¤ÇÒÁáµกµ�Ò§กÑ¹

¢Í§·Ñé§ 2 ÇÔ̧ Õ â´Â Jaffe kinetic ̈ ÐÁÕÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹ÊÙ§กÇ�ÒÇÔ̧ Õ
enzymatic method à¹×èÍ§¨Òกã¹»¯ÔกÔÃÔÂÒ picric acid ¨Ð¨Ñº
กÑº¤ÃÕÍÐµÔ¹Ô¹áÅÐÊÒÃÍ×è¹ºÒ§ª¹Ô´ã¹àÅ×Í´ä´� ·ÓãË�¼ÅกÒÃ
µÃÇ¨ÇÑ´ÊÙ§กÇ�Ò¤ÇÒÁà»�¹¨ÃÔ§

ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹ áÅÐ eGFR ¢Í§·Ñé§ 4 กÅ�ØÁ ÁÕ¤ÇÒÁ
ÊÑÁ¾Ñ¹¸�ä»ã¹·ÔÈ·Ò§à´ÕÂÇกÑ¹ÍÂ�Ò§ÁÕ¹ÑÂÊÓ¤Ñ­ áÅÐ¨Òก
ÊÁกÒÃ·ÕèÊÁÒ¤ÁâÃ¤äµáË�§»ÃÐà·Èä·Âá¹Ð¹ÓกÒÃÃÒÂ§Ò¹¼Å
eGFR ¾ºÇ�Òã¹à¾ÈË­Ô§ÁÕ eGFR ¤ÇÒÁáµกµ�Ò§กÑ¹¢Í§·Ñé§
enzymatic method กÑºÇÔ̧ Õ Jaffe kinetic กÅ�ÒÇ¤×ÍÇÔ̧ Õ Jaffe
kinetic ÁÕ¤�ÒµèÓกÇ�ÒÍÂ�Ò§ÁÕ¹ÑÂÊÓ¤Ñ­ áµ�äÁ�ÁÕ¤ÇÒÁáµกµ�Ò§กÑ¹
ã¹à¾ÈªÒÂ «Öè§¹�Ò¨Ðà»�¹¼Å¨Òก·Õè à¾ÈË­Ô§¨ÐÁÕÃÐ´Ñº
¤ÃÕÍÐµÔ¹Ô¹µèÓกÇ�Òà¾ÈªÒÂ àÁ×èÍÁÕÊÒÃÃºกÇ¹ã¹àÅ×Í´¨ÒกกÒÃ
µÃÇ¨ÇÑ´¨Ö§ÁÕ¼ÅกÃÐ·ºÁÒกกÇ�Ò

กÒÃÈÖกÉÒ¢Í§ Kuster áÅÐ¤³Ð3 ¾ºÇ�Ò¼ÅกÒÃµÃÇ¨
ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ¸Õ enzymatic method กÑºÇÔ¸Õ Jaffe
kinetic ÁÕ¤ÇÒÁáµกµ�Ò§กÑ¹ã¹¼�Ù»�ÇÂµÑºá¢ç§ กÒÃÈÖกÉÒ¢Í§
Cheuiche áÅÐ¤³Ð4 ¾ºÇ�Ò¼ÅกÒÃµÃÇ¨ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂ
ÇÔ̧ Õ enzymatic method กÑºÇÔ̧ Õ Jaffe kinetic äÁ�ÁÕ¤ÇÒÁáµกµ�Ò§
กÑ¹ã¹¤¹»กµÔ áµ�áµกµ�Ò§กÑ¹ã¹¼�Ù»�ÇÂàºÒËÇÒ¹ â´Âá¹Ð¹ÓÇ�Ò

2A

2B

2C

2D

ÃÙ»·Õè 2 กÒÃà»ÃÕÂºà·ÕÂºÃÐ´Ñº eGFR ´�ÇÂÇÔ̧ Õ enzymatic กÑº
ÇÔ¸Õ  Jaffe kinetic ·Ñé§ 4 กÅ�ØÁ 2A) à¾ÈË­Ô§·ÕèÁÕÃÐ´Ñº
creatinine ≤0.7 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ, 2B) à¾ÈË­Ô§·ÕèÁÕÃÐ´Ñº
creatinine >0.7 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ, 2C) à¾ÈªÒÂ·ÕèÁÕÃÐ´Ñº
creatinine ≤0.9 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ áÅÐ 2D) à¾ÈªÒÂ·ÕèÁÕÃÐ´Ñº
creatinine >0.9 ÁÔÅÅÔกÃÑÁ/à´«ÔÅÔµÃ, Enz = Enzyme,Jaf = Jaffe
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กÒÃµÃÇ¨ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ¸Õ enzymatic method
ãË�¼ÅกÒÃµÃÇ¨ÇÑ́ ´ÕกÇ�ÒÇÔ̧ Õ Jaffe kinetic àÅçก¹�ÍÂ
ã¹กÒÃÈÖกÉÒàº×éÍ§µ�¹¹Õé ¼�ÙÇÔ¨ÑÂãª�µÑÇÍÂ�Ò§¨Ó¹Ç¹ 115 ÃÒÂ
«Öè§à¾ÕÂ§¾Íã¹กÒÃÇÔà¤ÃÒÐË�à¾×èÍà»ÃÕÂºà·ÕÂºÊÍ§ÇÔ̧ Õ «Öè§ The
National Committee for Clinical Laboratory Standards5

á¹Ð¹Ó¨Ó¹Ç¹µÑÇÍÂ�Ò§ÍÂ�Ò§¹�ÍÂ 40 µÑÇÍÂ�Ò§

ÊÃØ»
กÒÃµÃÇ¨ÃÐ´Ñº¤ÃÕÍÐµÔ¹Ô¹´�ÇÂÇÔ¸Õ enzymatic method

ÁÕ¤ÇÒÁáµกµ�Ò§กÑºÇÔ¸Õ Jaffe kinetic áÁ�¨Ð¾ºÇ�Ò·Ñé§ÊÍ§ÇÔ¸Õ
ÁÕ¤ÇÒÁÊÍ´¤Å�Í§กÑ¹ã¹¤�Ò»ÃÐÁÒ³¢Í§ÍÑµÃÒกÒÃกÃÍ§¢Í§äµ
¼�ÙÇÔ¨ÑÂÁÕ¤ÇÒÁàËç¹ÊÍ´¤Å�Í§กÑºÊÁÒ¤ÁâÃ¤äµ â´Âá¹Ð¹Ó
ãË�ãª�ÇÔ¸Õ enzymatic method áÅÐË�Í§»¯ÔºÑµÔกÒÃ¤ÇÃÈÖกÉÒ
¤�ÒÍ�Ò§ÍÔ§·Õè¨Ð¹ÓÁÒãª�กÑº¼�Ù»�ÇÂµ�Íä»

กÔµµÔกÃÃÁ»ÃÐกÒÈ
¢Í¢Íº¤Ø³¤³Ðà·¤¹Ô¤กÒÃá¾·Â� ÁËÒÇÔ·ÂÒÅÑÂ
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