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�ÞĒ� 1 

òóƑo�
3òóƑǔÏ* 2 

� ŸuĴqŞÅýr%ąňŤ�Ɖ&Ť��òóƑo�ǟAcute Renal FailureǡARFǠ 3 

%�	 ƣƸ��ƭĒ"� �. ¿±�6�/&&[1]ǡòóƑo�&ÌƊ% 4 

¹ǓŨ$EiKiFJ'è36 �3�ǡƘŃCg:NSi&��0 2.0Ǥ2.5 5 

mg/dL}m*òƼ%mě��/&$#	ĒŔmÕ$�"/ 35}m&Š$5ÌƊ 6 

�É»� 	�[2]�ÌƊ%24òóƑo�&ŦŤŕ0ĸvŕ�Å��Š$5� 7 

.ǡòóƑo�%Ǎ�5šÊŨŮŶ&ƅĭ9ļƵ�5&'ǗÚ%¸ǖ!�4	 8 

ƔÝŮŶ&ƿĆ9Æ�5Å�$ŘŜ&l�!�����&2
$Œľ�ûñ� 9 

6ǡǕrĽť£"Ƒƒ�Ų£
3$5Dfk[!�5 Acute Dialysis Quality 10 

Initiative (ADQI) �ǡòóƑo�&ÌƊ&Ɔl9ŪĲ"� RIFLE¾Ň9 2004 11 

Ü%Ŧƛ��[3]��3%íƒþƚç&òóƑo�%�	 	8�
 0.3~0.5 mg/dL 12 

Ŵß&ƘŃCg:NSi&Á�� 30ėĸvŕ$#&ǊĦŨ$tç&õ¢"Ǎƾ 13 

�5�"�¿±�6[4]ǡĘĪ&òóƑo�9¡¯�ǡ
�24ĚĦ&Ƒƒ%� 14 

�5ƃƈjƁƏǔÏ9/¡¯�5İñ!�5òóƑǔÏǟAcute Kidney Injuryǡ 15 

AKIǠ�ċ´�6�[5]��� 2012Ü%' KDIGO (Kidney Disease: Improving 16 

Global Outcomes) %24òóƑǔÏ&ƔÝA;Rd;i��ü�6	KDIGO% 17 
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25 AKIƥē¾Ň�ċű�6�ǟTable 1Ǡ[2]� 1 

 2 

Table 1. KDIGO¾Ň%25 AKI&JOkIiD 3 

�  ƘŃ Cre ÖǇ 

Stage1 0.3mg/dl}m&mě 1.5

�}m&mě 

0.5ml/kg/hħņ� 6ğǌ}măƇ 

Stage2 2�}m&mě 0.5ml/kg/hħņ� 12ğǌ}măƇ 

Stage3 3�}m&mě     

4mg/dl}m*&mě�

Ƒ|ĢťĿ&ǋÇ 

0.3ml/kg/hħņ� 24ğǌ}măƇ                 

ŏÖ� 12ğǌ}măƇ 

 4 

AKI&ƔÝŨǆƞó 5 

� Ɔl�6�ÌƊ�ċ´�6��"%24ǡAKI%Ǎ�5šÊŨŮŶ�ƿ×�ǡ 6 

�6,!÷Ì�6 	�}m%ƔÝŨ:<Q@`%Å�$äǘ9©+��"� 7 

Ĝ3
%$� ���AKI'ǡ�ǐôƌ&ſ 20Ǟǡintensive care unit (ICU) �Î 8 

ôƌ&ſ 50Ǟ%ŦŤ�[6, 7]ǡǆŤß%ð� ĸvŕ9mě��ǡģǆŤ!�5 9 

Stage3 !'ĸvŕ 50ǞƷ�%ǁ�5[8]�,�}�'«ƺŨ"Ƌ�36 	� 10 
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AKI 'ǡǆŤßǡƎġ·È%ð�ǡƑĳƐ�Ë�%¶ê�5�"$�úóƑƒ 1 

ţǟChronic Kidney Disease, CKDǠ*ųƙ�5�"/�6(ǡ-
�mƑĳƐ� 2 

¶ê��"� /�&ç&úóƑƒţ&ŦŤeJC�ǜ	�"/¿±�6�[9]� 3 

�3%'ǡǊĦŨ$ĸvŕ9/mě��5�"/ĄČ�6ǡòóíŹĮÀ9¬ 4 

���ôƌ24/ AKI 9¬���ôƌ&ĕ�ƹǐç&ĸvŕ�ǜ	�"�¿± 5 

�6 	5[10]� 6 
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AKI"V;?^k@k 8 

� 	��
&ƕŐ� ŐbPf%�	 AKI &tǎjĽť%ĥ�!����ǡ 9 

ŖŒ!'Ľťƕ"� ¤�$ƔÝ�ĭ�ůŷ�6�ƕŐ'É»� 	$	�� 10 

6'	AKI %Ò�5ĔƟĽťƕǋŦ&�.%ƙ86�ƔÝŮŶ%�	 >iQ 11 

ek¾Ň%ƘŃCg:NSi9ś	365�"�Ä�	ƑĳƐ��n�5�" 12 

%�ƙ� ř� 	5ÖƁźmũƁƏǔÏ&ĺǒ!&Ľťz��$�6 	$ 13 


���"ǡAKI 'Äı$ţù�¨Ţô"$4
5Ť�Ɖ!�4ǡƔÝŮŶ& 14 

Òư�¼l!$� heterogeneity �ǜ	�"$#/¨·"� Ƌ�36 	5� 15 

ÖƁźmũƁƏǔÏ9ǈĎ%į��5�"!ƘŃCg:NiSi24ĚĦ% 16 

AKI 9ƥē�	ǂ�$M;_iD!&Ľťz�9«Ɛ"�5ĔƟV;?^k@ 17 
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k0ǡ¨Ţô&ţù%őŠŨ!ǡŮŶÒư&¼ló&ů�9«Ɛ"�5ĔƟV 1 

;?^k@k�Ħæ�6ŮŶ�ƿ.36 	5��6,!% neutrophil 2 

gelatinase-associated lipocalin (NGAL)ǡL-type fatty acid-binding protein (L-FABP)ǡ 3 

kidney injury molecule-1 (KIM-1)ǡinterleukin-18 (IL-18)ǡHJMNi C$#9 ICU 4 

�Îğ0ƚūç%ŅÌ�5�"! AKI &ŦŤ0ĸvŕ9tŅ�5�"�«Ɛ! 5 

�5"¿±�6 	5[11-14]�,�V;?^k@kĻ%�ÏŦř
3&ğǌƄ 6 

ǀ%25Ċų�Š$5�"/Ĝ3
%$��[15]���(	NGAL"HJMNi 7 

C '�ÏŦřçđğǌ&M;_iD! AKI Ť�!'mě�ůƨ�6ǡ�&çđ 8 

ėǌǜ��ăƇ�5&%Ò� 	KIM-1" IL-18'�ÏŦřççđğǌ&M;_ 9 

iD!mě�ůƨ�65�ǡ24ğǌŴß!�n�5� 10 

 11 

AKI%Ò�5ĔƟV;?^k@k"� & TIMP-2 12 

� � 2013Ü% Kashani3'ǡ340& AKIV;?^k@k&�ƜŐƲ9 n=522& 13 

E\kQ!įƦ�5�"!ǡÖr tissue inhibitor of metalloproteinases-2 (TIMP-2)ǡ 14 

Ör insulin-like growth factor-binding protein 7 (IGFBP7) ǡ©)�63&EiXT 15 

kHciǟ�6�6&�&ŵǠ�ǡüy ICUôƌ%�	 Fi[fĈǕ
3 36 16 

ğǌ}�&ǆŤ AKI &ŦŤ9tŅ�5&%ĥś!�5�"9¿±��[16]� 17 



 10 

Kashani3'­ğ%�& n=728&üy ICUôƌ&E\kQ%�	 /įƦ�ǡÖ 1 

r TIMP-2©) IGFBP7�ǡƘŉ/Ör NGALǡƘŉHJMNi CǡÖr KIM-1ǡ 2 

Ör IL-18ǡÖr L-FABP"	���6,!ŮŶ�6 	5V;?^k@k"ļ 3 

Ƶ� ǡFi[fĈǕç 12ğǌ}�&ǆŤ AKI&ŦŤ924ǜ	Żß!tŅ� 4 

��"9¿±� 	5�,�Ör TIMP-2ǡIGFBP7 &ǜ�'ǡAKI &ŦŤ&- 5 

$3�ǡ30 ėç&ĸvǡǃà�5ƑĳƐ&�n
3$5Ɲ¬>iR];iQ& 6 

ŦŤ9/tŅ���Ör TIMP-2&mě�ƑÍƲ&ǔÏ9ªĞ� 	5�"'Ð 7 

ĝ%÷��65�	ƷÜ&¾ŰŮŶ%24	AKI %�	 ƁƏ²Ħ�é·È� 8 

ǆƞ$å�9ĭ�� 	5�"�¿±�6 �4[17]ǡ�63 2�&Ɨŧ'	� 9 

6/ŦŖ&Á�%24 G1 !&ƁƏ²Ħ�Ķ9/�3��"!Ƒ�ƯŨ%�� 10 

"Ƌ�36 	5����� 	Ör TIMP-2&mě'|�ó&�Ư�ś9ªĞ 11 

� 	5«Ɛó��5� 12 

 13 

AKI">eJh]>Ni 14 

� Žŗ�Ţô0ƕ�$#ı�$¨·! AKI'Ŧř�
5�ǡICU%�	 AKI 15 

9ģ/ǜǚß%Ī��¨·'�ōŁj�ǅƀ%25ƖƘóǔÏ"ďƘŤ%25 16 

ŎŤóǔÏ!�4ǡ�63� 2/3Ŵß9§.5[18]�ďƘŤó AKI'Äı$ĳÞ 17 
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%¾�	 ŦŤ� 	5"Ƌ�36 	5�ǡƘº�n&>YLkR" AKI & 1 

ŦŤŕ%Ǎƾ��5�"
3ǡƖƘóǔÏ/Å�$<=kQ9§. 	5"Ƌ 2 

�36 	5�>eJh]>Ni'ƱƘ%2� �&Śř�Á��5�"�ŭ 3 

36 	5�	�ǅƀ%24ŀó¢�6� HIFǟhypoxia-inducible factorǡ�ǅƀ 4 

ƩÔ·ÈǠ9z� ǡƑƒ&ÖƁźǌƲƁƏ% Śř�65�"�ƷÜĜ3
 5 

"$��[19]����� 	ÖƁźǌƲ&ǔÏ�s�!�5 AKI %�	 'Ʊ 6 

Ƙj�ǅƀ%25 EPOŚř�Ŋ�¤�%�ś��	ƑĳƐķÚ�"ļƵ� > 7 

eJh]>Niŋß&mě�o¤�!�5«Ɛó�Ƌ�365�lĕ	â�$ 8 

ƁƏÁĹ·È!�5>eJh]>NiǟEPOǠ9Ã·ó%Āp�5�"'	 Ő 9 

bPf%�	 ǗƽƘ�ĭ9z� AKI 9ƴń��5�"�¿±�6 	5 10 

[20-22]��
�	�&çƙ86�WQƔÝŮŶ!'Ã·ó&>eJh]>Ni 11 

Āp' AKI%Ò� �ƯŨ�ĭ9ű�$
��[23]�WQ AKIŤ�%��5> 12 

eJh]>Niŋß"Śř%Ǎp�5·È'¤u�%įƢ�6 �3�	AKI 13 

%��5>eJh]>NiŚř�ǌĉŨ%ƑǔÏ9ªĞ�5V;?^k@k% 14 

$4
5"	
~ƫ&/"	įƢ9ƿ.5�""��� 15 

� IGFBP1(insulin-like growth factor-binding protein 1)'s%ƍƒ%24Śř�6ǡ 16 

ICU �Îôƌ%�	 ;iJeiĂāó9ªĞ� ǆŤß%ð� ǜ�"$5 17 
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�"�ŭ36 	5[24]�;iJei%24�&Śř'ÿ��6ǡHIF&ŀó¢ 1 

0ŎŤóF;Q@;i!�5 IL-1�ǡIL-6%24Śř��Ŋ�65[25, 26]�	 2 

815JQgJªðó^k@k!�5�	>eJh]>Ni"­ı% HIF ŀó 3 

¢9z��Śřwƿ��5�"
3	ŎŤ%�� Ƒ}Ã&ƒµ%��5�ǅ 4 

ƀªð9bSMk�5«Ɛó��5"Ƌ�	ĩŮŶ%�	 įƢ�5�""� 5 

�� 6 

 7 

8 



 13 

�ŪŨ� 1 

� ĩŮŶ!'ǡ,� AKIŦŤĚĦ%Ŭã�5 ICU�ÎE\kQ%�	 ǡƁƏ 2 

²Ħ�ĶV;?^k@k!�5Ör TIMP-2&ƥēŻß9Ƨ��5""/%ǡ� 3 

&őë9Ĝ3
%�5�.%ǡ{&ƄƳ%24Śř��Ŋ�65V;?^k@ 4 

k"ļƵ���ļƵ�5V;?^k@k"� 'ǡŎŤ%24Śř�Ŋ�65 5 

/&"� Ƙŉ NGAL©)Ƙŉ interleukin-6 (IL-6)ǡƖƘ%24Śř�Ŋ�65 6 

/&"� Ƙŉ>eJh]>NiǡÖƁźmũƁƏ&ƁƏǔÏ^k@k"� 7 

Ör N-acetyl-�- D- glucosaminidase (NAG) 9įƢ���ƔÝ%�	 ǡďƘŤ 8 

' ICU!Ŧř�5 AKI& 50Ǟ}m%¬�� �4[27]ǡģ/ǆƞ$�ÉŢô! 9 

�5�.ǡFZDfk[ơĬ9Ėƙ�5�"%24ďƘŤ&¬�&ĥŏ�V; 10 

?^k@k%p�5äǘ9Ƨ���� 11 

� Ĵ%ǡAKI �ůŷ��ĠĦ%Ŭã�5ăƇŨƑ|ĢťĿǋÇE\kQ%�	 12 

 ǡƘŉ NGALǡÖr TIMP-2ǡÖr NAG &ĸvǡ©)Ƒtç&tŅƐ9Ƨ� 13 

����&E\kQ' AKI �ǜß%ƿ×� Ƒ|ĢťĿ�îƞ"$��Ť�9 14 

>iQek�	ĽťǋÇğ&ŅÌ�9Ƨ����ICU %�	 ǆŤ AKI 9°� 15 

�Ť�!�4	���ǌĵŨ$ƘłƻĬ!'$�ăƇŨƘłŌǀƻĬ�Ėƙ� 16 

6 	5� 17 



 14 

� Ƒƒ%�	 &-Śř�65\fbi!�5>eJh]>Ni&Ƙŉŋß'	 1 

ǌĉŨ$ƑǔÏ&ĄĲ"$5"Ƌ�365�ICU �Îôƌ%�	 ƱƘ}Ã% 2 

>eJh]>NiŚř9ƟÌ�5·È9­Ì�5�"9ŪŨ"�	IGFBP19¯ 3 

.�Ɲđ&·È9įƢ��� 4 

5 
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�ĕĿ� 1 

ŮŶ&Òư 2 

ICU�ÎE\kQ 3 

� 2011Ü 7Ĥ
3 11Ĥ,!%īxÅÊ£ÊǄǏØţǐ ICU%�Î��ƾƇ 100 4 

&üyŤ�9Òư"���ĨĦƑo�&Ť�9Ǣ�ǡƔÝPkM�o¤�!� 5 

��Ť�9 1�ǑÃ���.ǡģƂŨ%' 98��ơĬÒư"$��� 6 

ăƇŨƑ|ĢťĿǋÇE\kQ 7 

� 2013Ü 10Ĥ
3 2015Ü 3Ĥ,!%īxÅÊ£ÊǄǏØţǐ ICU% ăƇŨ 8 

Ƒ|ĢťĿ�Ėƙ�6�� 125 &üyŤ�9Òư"���ĨĦƑo�&Ť� 27 9 

�9ǑÃ���.ǡģƂŨ%' 98��ơĬÒư"$��� 10 

 11 

ŮŶPG;i 12 

� ĩŮŶ'�®�%E\kQ9ƤÌ�ǡç7®�%ơĬ9ƙ���Üǝǡó�ǡ 13 

żÖţ&¬�ǡǜƘº&¬�ǡ�Î�&þƚ&ĥŏǡƘŃCg:NSiǡAPACHE 14 

ǟAcute Physiology and Chronic Health EvaluationǠIIJE:ǟSupplementary Table 1Ǡ 15 

[28]9ƔÝö¿"� @fO24ƣǉ���AKI ' ICU �Îğ
3ǣėç,! 16 

&ƘŃCg:NiSi&�%¾�� KDIGOA;Rd;i[2]&ƘŃCg:NS 17 
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Supplementary Table 1. APACHE II��� 1 

]\9b8J† 
ZJ 

+4 +3 +2 +1 0 +1 +2 +3 +4 

1 Up$Xz℃{ ≥ 41° 39–40.9° — 38.5–38.9° 36–38.4° 34–35.9° 32–33.9° 30–31.9° ≤29.9° 

2 <6-j5zmmHg{ ≥160 130–159 110–129 — 70–109 — 50–69 — ≤ 49 

3 AIJ ≥180 140–179 110–139 — 70–109 — 55–69 40–54 ≤ 39 

4 21J ≥ 50 35–49 — 25–34 12–24 10–11 6–9 — ≤ 5 

5 qf.i} �  �  �  �  �  �  �  �  �  

a) FiO2 ≥ 0.5 �70|A-aDO2 ≥ 500 350–499 200–349 — < 200 — — — — 

b) FiO2 < 0.5 �70|PaO2 zmmHg{  — — — — > 70 61–70 — 55–60 < 55 

6 -jm pH ≥ 7.7 7.6–7.69 — 7.5–7.59 7.33–7.49 — 7.25–7.32 7.15–7.24 < 7.15 

7 mV Na Y>zmMol/L{ ≥ 180 160–179 155–159 150–154 130–149 — 120–129 111–119 ≤ 110 

8 mV K Y>zmMol/L{ ≥ 7 6–6.9 — 5.5–5.9 3.5–5.4 3–3.4 2.5–2.9 — < 2.5 

9 mV������Y>zmg/dL{  ≥ 3.5 2–3.4 1.5–1.9 — 0.6–1.4 — < 0.6 — — 

10 Hct zy{ ≥ 60 — 50–59.9 46–49.9 30–45.9 — 20–29.9 — < 20 

11 WBC  ≥ 40000 — 20000–39900 15000–19900 3000–14900 — 1000–2900 — < 1000 

12 �����Ld;>zGCS{  15 �� GCS�W��' 

13 mV HCO3 zujm| mMol/L{ ≥ 52 41–51.9 — 32–40.9 22–31.9 — 18–21.9 15–17.9 < 15 

BC]\9b���
�o� 1-12 �/wc� ICU): 24Ms#+�OE�ZJ�3
	�� 

pH!K�t
mV HCO3 
"N��         
BCk!*�a%

 9�ZJ� 2&���        
          
=x���	/ZJ�,e��} 44 S#   0 Z|45-54 S 2 Z| 55-64 S 3 Z~ 65-74 S 5 Z|75 S#� 6 Z 

GC_D[F�ZJ�,e��}  (^!*[F��
r>�l4Ri!*�`T�P��t
?QbHn@�a%�
 2 Z|vn@��
gBHn@�Dh�
 5 Z 
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�ĄƲ6=IǊ30ȱŴ#*�%4H,ʇ48ſɧ£Ã6ȠƮV�Kfm�6 0.3 1 

mg/dL £�6�żʇ]#�7ʎź£Ã6y�^�M�6ȠƮV�Kfm��C 2 

6 50ʄ£�6�żIƱ*%Ćí5 AKI2ȱŴ#*�y�^�M�6ȠƮV�K 3 

fm�7ʇÁɮBDʍ�Ɔ£Ã6ČƋ16ȠƮV�Kfm�·ʇICU ÁĚÑ6 4 

Áɮ�6ȠƮV�Kfm�·ʇɒɮÑƅŁ6ȠƮV�Kfm�·6�,ƅġ6 5 

]62Ęȇ#*�ICU ÁĚBD 6 �Ɔ£Ã6ȠƮV�Kfm�·��Ž6Ǖ® 6 

17ʇKDIGO TMk�M��ũƑ#03EB�5ŧǳǸǅªƷəɢʅestimated 7 

glomerular filtration rate, eGFRʆ 75 ml/min/1.73m2BDźƊ�6ŧǳǸǅªƷəɢ 8 

ȭǳĹ[29]IǊ30ɓǳ#*ȠƮV�Kfm�·2ɒɮÑƅŁ6ȠƮV�Kf 9 

m�·6�,ġ"3]62#*�ɠǕ AKI7ʇKDIGOTMk�M�6ȠƮV� 10 

Kfm�ĄƲ5BD Stage2ʇStage32ȱŴ"F*]62Ęȇ#*ʅTable 1åƽʆ� 11 

ICUÁĚſ57 AKI2ȱŴ"F4�-*]66ʇICUÁĚŁ 7ź<15 AKI6 12 

ĘȇIƱ*#*]6I	late-onset AKI
2Ęȇ#*�<*ʇICUÁĚŁʎź<1 13 

5ʇ ICU ÁĚſ5ȱŴ"F*^h�]BD^h�]�ɗȢ#*]6I 14 

	progression of AKI
2Ęȇ#*�ůȠǕ7 ACCP (American College of Chest 15 

Physicians) / SCCM (Society of Critical Care Medicine Consensus) Y�`�[^T 16 

Mk�M�5Ą/30Ęȇ#*[30]�  17 
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pMR|�S�6ưĘ 1 

ICU ÁĚYz�j17 ICU ÁĚſ5ʇŢǿǙȒ¢ƄǖƧɦēYz�j17Ţǿ 2 

ǙȒ¢ƄǖƧɦēſ5ģ2ȠƬIîſ5ťè#*�ɚņŁʇȠƴæ8ģ6�Ʈ 3 

I-80�50Çǽ³Ė#ʇưĘſ5Ƴȫ#­Ǌ#*��Yz�j50ʇģ� TIMP-2ʇ 4 

ģ� NAGʇȠƴ NGALIưĘ#*�ICUÁĚſYz�j17"C5Ƞƴ EPOʇ 5 

Ƞƴ IL-6ʇȠƴ IGFBP1IưĘ#*�ģ� TIMP-22Ƞƴ IL-67ǢǬǊ6 ELISA 6 

ʅenzyme-linked immunosorbent assayʆƧUgjʅR&D\^h~_, K��Sí 7 

ȡÿ}nbdĩ}nK{�^; ƌ�, ǧđĨǞɣµĬʆ2Ǌ30ưĘ#*�ģ� 8 

NAG7 4-HP-NAGʅ4-rk�U\�f�-2-t�]m� 2- ʅK`f�K}oʆ-2- 9 

iRU\-1-fR- �-D-W�Yt�o\kʆĄɅƧʅLdMw�Y� NAG; ò¿ 10 

ǹȝĪƕʇĎɩķĎɩĬʆIǊ30ƌ�ĎėÝėɝɬĦǔɮ�ďƔƏĚ50ư 11 

Ę#*�Ƞƴ NGAL7 Triage NGALh^jUgjʅK��K�iLS�ʇK� 12 

�SíȡÿS�uQ�mKĩ[�iLPZʆIǊ30ưĘ#*[31]�Ƞƴ EPOʇ 13 

Ƞƴ IGFBP17 human hypoxia multiplex kitʅ�b^X��iL^Sp��ʇK� 14 

�Síȡÿ�����kĩ�gV±�ʆ2ưĘƚú1�EMSD2400ʅ�b^X 15 

��iL^Sp��ʇK��Síȡÿ�����kĩ�gV±�ʆIǊ30ư 16 

Ę#*�  17 
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Ǿȭȫƍ 1 

� i�d7Ĳă�ƘƲ¹ī1Ȥȯ#ʇƞȩÉĭ143]67�ď·ʅûÉ¨Ƕ 2 

þʆ1Ȥȯ#*�ɕǿċű6ƣɋ57 Wilcoxon 6ɻ¨òƔĘ]#�7 3 

Kruskal–Wallis ƔĘIǊ3*�Kruskal–Wallis ƔĘ50ƇŐīIȷ?*ɲ57 4 

Steel– DwassƧIǊ30 post hocƣɋIȢ-*�ShZ��ċű7Ôí1Ȥȯ#ʇ 5 

(6ƣɋ57 Pearson 6 �2 ƔĘ]#�7�»6 Fisher 6ƞǤƔĘIǊ3*� 6 

pMR|�S�6quQ�|�^ȳ°57 receiver operating characteristicʅROCʆ 7 

ȫƍIȢ-*�ROC Ƃȃ6ƣɋ57v�j^j�gwƧ]#�7 DeLong ƧI 8 

Ǌ3*[32, 33]�pMR|�S�IưĘ%E 2�ʇȖĵŎą6=6Ćí2ƣɋ 9 

#ʇɠǕ AKIæ8ɮÃƠ�ǃ6�ưIŭù"'E�ȳ°%E*?5ʇcontinuous 10 

net reclassification improvement (NRI) index2 integrated discrimination improvement 11 

(IDI) indexIȭǳ#*[34, 35]�My�jǗǈǕ®ʇMy�jɷǗǈǕ®(F) 12 

F5.30ʇğƽ�i�ʇæ8ŵ�i�50My�j6Ǘǈ�^VIȭǳ%E� 13 

ƿĘ6Ǘǈ�^VISgjRu2#0ʇ©�^VȆ2ʂ�^VȆ5Éɿ#ʇŵ 14 

�i�6Ŷ�BDƞ#�Éɿ1�*Ǖ®ű�Cʇȸ-0Éɿ#*Ǖ®űIƯ$ 15 

*]6IÔíȤȯ#*]6� NRI index1�Dʇcontinuous NRI index7SgjR 16 

uIȰĘ'&ʇǗǈ�^VIŭù#*Ǖ®ű�Cŭō#*Ǖ®űIƯ$*]6 17 
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IÔíȤȯ#*]61�E�IDI index 7My�jǗǈǕ®6ŵ�i�6Ǘǈ� 1 

^V2ğƽ�i�6Ǘǈ�^V6ī6ÂǕ®6íȭ�CʇMy�jɷǗǈǕ® 2 

6ŵ�i�5BEǗǈ�^V2ğƽ�i�5BEǗǈ�^V6ī6ÂǕ®6í 3 

ȭIƯ$*]61�E� FC6ŘƧ7ʇŵ*4ƔƏţƘI×�E 21�ư 4 

�i�6ŭù�ŃCF*�3��Iȳ°%E]61�D�pMR|�S�6q 5 

uQ�|�^Iȳ°%EŶƧ2#0ɏĳĴ�Ǌ3CFEB�54-*�Ǿȭȫ 6 

ƍ57ʇǾȭȫƍbuj2#0 JMP Pro 11.0.0ʅSAS InstituteʇK��Síȡÿo 7 

�^S��MlĩX���ʆ æ8 R 3.1.1 (R Foundation for Statistical Computingʇ 8 

R�^j�KNL��)I­Ǌ#*�įƻ¤ȹ7 pʏ0.051Ɠâ#*� 9 

 10 

¸ǆ2îŐ 11 

� ƊǢǬ6w�jY�7ƌ�ĎėÝėɝ¸ǆĔô¥5BDřȷ"F*ʅ¸ǆǏ 12 

ë 2810ʆ�ǢǬ6ğɁ2#*ÂǕ®5630ʇŌȉƊ�]#�7ĜŸBDƃɸ5 13 

BDM�uQ�~kY�`�jIèŃ#*� 14 

15 
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�ǽƎ� 1 

ICUÁĚYz�j6Ąǥi�d2KNjS~ 2 

� ICUÁĚYz�j6Ąǥi�dæ8KNjS~I Table 25ȯɌ%E�AKI7 3 

42Ǖ®ʅ42.9ʄʆ1Ǘǈ#ʇ(6�, 27Ǖ®� KDIGO stage2]#�7 35ȵ 4 

Ľ%EɠǕ AKI1�-*�AKI�Ǘǈ#4�-*Ȇ2ƣɋ#ʇAKI�Ǘǈ#* 5 

Ȇ17ʇBDʂʃ1�DʇǷģǔ6í¬ǃ�ʂ�-*�41 Ǖ®ʅ41.8ʄʆ7ů 6 

ȠǕIí¬#06DʇůȠǕ6í¬7 AKI 6Ǘǈ2ƇŐ5ɨɕ#03*� 7 

APACHE II^YK7 AKIǗǈȆ1ƇŐ5ʂ·1�-*�Yz�jÂª56�E 8 

ɮÃƠ�ǃ7 15.3ʄ1�DʇAKIǗǈȆ1ƇŐ5ʂ�-*� 9 

� 42Ǖ®6 AKI6�,ʇ9Ǖ®ʅ21.4ʄʆ7 ICUÁĚſ57 AKI2ȱŴ"F4 10 

3]66ʇ(6ŁȠƮV�Kfm�6�żIȷ?ʇICUÁĚŁʎź<15 AKI 11 

2ȱŴ"F*ʅlate-onset AKIʆ�16Ǖ®7 ICUÁĚŁ 7ź<15 AKI6ɠǕĸ 12 

6ɗȢIȷ?*ʅprogression of AKIʆ� 13 
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Table 2. ICUÁĚYz�j6ĄǥȖĵi�d2KNjS~ 1 

 ɷ AKI (n=56) AKI (n=42) p· 

ĳʃ(Ɵ) 63 (43–76) 69 (60–76)  .046 

ǍŊ, n (%) 37 (66.1%) 34 (81.0%)  .116 

Ƿģǔ n (%) 6 (10.7%) 15 (35.7%)  .005 

ʂȠā, n (%) 20 (35.7%) 20 (47.6%)  .300 

ÁĚǼɈ, n (%)    .027 

ŀƚŘȣ 12 (21.4%) 2 (4.8%)   

ȁŉŘȣ 9 (16.1%) 4 (9.5%)   

ÃǨ  35 (62.5%) 36 (85.7%)   

ůȠǕ, n (%) 15 (26.8%) 26 (61.9%) < .001 

ÁĚſ�ȧǓŌ, n (%)    

ÅÚȏǓŌ 0 (0%) 0 (0%) 1.000 

ȓǴĊƠ 3 (5.4%) 1 (2.4%)  .633 

Ȋǣċ 0 (0%) 7 (16.7%)  .002 

Ȑß� 4 (7.1%) 3 (7.1%) 1.000 

Č¼ 8 (14.3%) 1 (2.4%)  .074 

SIRSɰŊɺǛű 2 (2–3) 3 (3–4)  .004 

y�^�M�ȠƮ Cre (mg/dL) 0.65 (0.46–0.79) 0.68 (0.49–0.95)  .213 

y�^�M� eGFR (ml/min/1.73 m2) 95.9 (79.4–125.7) 79.4 (63.0–131.6)  .101 

ICUÁĚſȠƮ Cre (mg/dl) 0.70 (0.52–0.89) 1.46 (0.99–2.87) < .001 

x�W�±� (g/dL) 11.5 ± 2.6 10.7 ± 2.6  .091 

uO�f� (ng/mL) 139 (45–295) 513 (165–1937) < .001 

�ɞ (mmol/L) 2.4 (1.5–4.3) 3.3 (2.3–6.00)  .012 

PaO2 (mmHg) 128 (88–174) 101 (83–150)  .074 

APACHE II^YK 14.5 ± 8.1 27.0 ± 8.5 < .001 

ɮÃƠ�, n (%) 4 (7.1%) 11 (26.2%)  .012 

ICUÁĚƉɧ (ź) 5 (3–8) 9 (5–17)  .001 
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AKI2pMR|�S� 1 

� Table 35ȯɌ#0�EB�5Â06pMR|�S�� AKIW��w5630 2 

ƇŐ5ʂ·1�-*�Ƞƴ NGALæ8ģ� NAG7 AKI6ɠǕĸIçž#ʇ^ 3 

h�]5ň$0ĉ×Iȷ?*ʅFigure 1ʆ[36]�AKI6ȱŴȎ5.30 ROCȫƍ 4 

IŷȢ#*2 GʇTable 45Ǧ%B�5Ƞƴ NGAL2ģ� NAG7¡6pMR 5 

|�S�2ƣɋ#ʇROCƂȃ�ɸǫʅarea under the ROC curve, AUC-ROCʆ�Ƈ 6 

Ő5ʂ·1�-*�ɠǕ AKI5ğ#0]îƗ5ȫƍIȢ3ʇȠƴ NGAL2ģ� 7 

NAG�ʂ3 ROCƂȃ�ɸǫIǦ#*� 8 

 9 

Table 3. ICUÁĚYz�j56�E ICUÁĚſ6pMR|�S�6· 10 

 ɷ AKI (n=56) AKI (n=42) p· 

Ƞƴ NGAL (ng/mL) 80 (60–142) 322 (157–540) < .0001 

Ƞƴ IL-6 (pg/mL) 45.1 (22.9–226.3) 322.4 (70.3–5150.6)  .0002 

Ƞƴ EPO (mIU/mL) 16.1 (9.9–28.5) 27.8 (10.8–106.0)  .012 

ģ� TIMP-2 (ng/mL) 2.08 (0.72–4.59) 10.85 (2.23–34.60) < .0001 

ģ� NAG (U/L) 5.9 (3.1–15.0) 31.8 (14.1–71.4) < .0001 

 11 
  12 



 24 

Figure 1. AKI6^h�]2pMR|�S� 1 

 2 

non-AKI [n = 56], stage 1 [n = 15], stage 2 [n = 7], stage 3 [n = 20]). *p < .05 3 

4 
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Table 4. AKIȱŴ5ğ%E ROCƂȃ�ɸǫʅ95ʄ´ɽÜɧʆ 1 

 AKI ɠǕ AKI ůȠǕŊ AKI ůȠǕŊɠǕ AKI 

Ƞƴ NGAL 0.84 (0.74–0.91)* 0.87 (0.76–0.93)* 0.94 (0.88–0.97)§ 0.92 (0.84–0.96)† 

Ƞƴ IL-6 0.72 (0.61–0.81) 0.70 (0.57–0.80) 0.88 (0.79–0.93)† 0.84 (0.74–0.91) 

Ƞƴ EPO 0.63 (0.51–0.74) 0.71 (0.57–0.82) 0.65 (0.52–0.77) 0.78 (0.66–0.87) 

ģ� TIMP-2 0.75 (0.63–0.84) 0.81 (0.66–0.90) 0.78 (0.65–0.88) 0.84 (0.68–0.92) 

ģ� NAG 0.84 (0.73–0.90)# 0.88 (0.78–0.94)* 0.84 (0.72–0.91)† 0.90 (0.81–0.95)† 

šĻÃ7 95ʄ´ɽÜɧ 2 
* p < .05 vs. IL-6 and EPO, # p < .05 vs. EPO and TIMP-2, § p < .05 vs. EPO, TIMP-2 3 

and NAG, � p < .05 vs. EPO 4 

 5 

6 
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Late-onset AKI6�ư5ğ#07ʇȠƴ NGAL6=ǾȭėǙ5ƇŐ4ǽƎIǦ# 1 

*��Ŷʇprogression of AKI5�ư5ğ#07ʇȠƴ EPOIɯ�Â06pMR 2 

|�S��ǾȭėǙƇŐ5(6ǗǕI�ư#*ʅTable 5, 6ʆ� 3 

� £�� F<16ǽƎI<2?E2 Table 76B�54E� 4 

 5 

Table 5. Late-onset AKIʇprogression of AKI2pMR|�S�6· 6 

�  ɷ AKI 

(n=56) 

Established AKI 

(n=33) 

Late-onset AKI 

(n=9) 

Progression of AKI 

(n=16) 

Ƞƴ NGAL (ng/mL) 80 (60–142) 400 (227–622)a 196 (101–390)a 261 (124–469)a 

Ƞƴ IL-6 (pg/mL) 45.1 (22.9–226.3) 500.6 (62.5–5209.6)a 294.4 (68.9–10348.2)a 318.5 (120.1–14371.8)a 

Ƞƴ EPO (mIU/mL) 16.1 (9.9–28.5) 28.7 (11.4–109.4)a 26.9 (5.85–97.9) 33.1 (7.9–83.1) 

ģ� TIMP-2 (ng/mL) 2.08 (0.72–4.59) 12.64 (2.45–35.83)a 3.94 (1.75–28.75) 8.92 (2.37–47.41)a 

ģ� NAG (U/L) 5.9 (3.1–15.0) 36.1 (15.7–76.1)a 26.4 (6.0–44.4)a 33.9 (9.7–97.7)a 

a p < .05 vs. ɷ AKI 7 

8 
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Table 6. Late-onset AKIʇprogression of AKI�ư5ğ%E ROCƂȃ�ɸǫ 1 

�  
Established AKI 

 (n=33) 

Late-onset AKI 

(n=9) 

Progression of AKI 

(n=16) 

Ƞƴ NGAL 0.84 (0.72–0.91)a 0.77 (0.55–0.90) 0.76 (0.60–0.87) 

Ƞƴ IL-6 0.70 (0.57–0.80) 0.72 (0.49–0.87) 0.74 (0.59–0.85) 

Ƞƴ EPO 0.65 (0.53–0.76) 0.54 (0.27–0.79) 0.58 (0.39–0.75) 

ģ� TIMP-2 0.75 (0.62–0.85) 0.66 (0.44–0.83) 0.73 (0.55–0.85) 

ģ� NAG 0.83 (0.72–0.90)a 0.75 (0.48–0.91) 0.77 (0.58–0.89)b 

šĻÃ7 95ʄ´ɽÜɧ 2 
a p < .05 vs. IL-6 and EPO, b p < .05 vs. EPO 3 

 4 

Table 7. pMR|�S�6quQ�|�^ 5 

 
AKI ɠǕ AKI 

ůȠǕŊ

AKI 

ůȠǕŊ

ɠǕ AKI 

Late-onset 

AKI 

Progression 

of AKI 

Ƞƴ NGAL � � � � � � 

Ƞƴ IL-6 � � � � 
 � 

Ƞƴ EPO � � � � × × 

ģ� TIMP-2 � � � � × � 

ģ� NAG � � � � 
 � 

 6 

7 
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pMR|�S�2ůȠǕŊ AKI 1 

� ůȠǕ7ƅ]ɠȧ4 AKI 6¬ĖǓŌ1�E*?ʇůȠǕ6í¬6Ƈƻ�pM 2 

R|�S�5��EľɹIȳ°#*�(6ǽƎI Figure 2 5Ǧ%��	��Ƞƴ 3 

NGALæ8Ƞƴ IL-67AKI6í¬5ɨ±4�ʇůȠǕ6í¬50ʂ·24-*� 4 

�Ŷʇģ� TIMP-2æ8ģ� NAG5ůȠǕ6��Eľɹ7Ɋń1�-*�Ƞƴ 5 

EPO7ůȠǕŊ2 AKI6�ȉIí¬#03EǕ®6=1ʂ·1�-*�ůȠǕ 6 

Ŋ AKI2ůȠǕŊɠǕ AKI6ȱŴ5ğ%EȠƴ NGAL6 ROCƂȃ�ɸǫ�( 7 

F)F 0.94ʅ95% confidence interval, 0.88–0.97ʆ2 0.92 ʅ95ʄ CI, 0.84–0.96ʆ2 8 

Ɩ?0ʂ·1�-* 27ƨǛ5·%EʅTable 4ʆ� 9 

10 
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Figure 2. ɠǕ AKIʇůȠǕí¬6Ƈƻ!26pMR|�S� 1 

 2 

Nonseptic non-severe AKI (n = 49), septic non-severe AKI (n = 22), nonseptic severe 3 
AKI (n = 8), and septic severe AKI (n = 19). *p < .05. 4 
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ICUÁĚſ6pMR|�S�5BEƠ�ǃ6�ư 1 

� Table 85ǈĖɒɮǕ®ʇɮÃƠ�Ǖ®(F)F6pMR|�S�6·IǦ%� 2 

Ƞƴ NGALʇģ� TIMP-2ʇģ� NAG 7ʇɮÃƠ�Ǖ®5630ǾȭėǙƇŐ 3 

5ʂ·1�-*��ŶʇȠƴ IL-6ʇȠƴ EPO7ɮÃƠ�2ƇŐ4ɨɕIȷ?4 4 

�-*�ROC ȫƍIŷȢ#*2 Gʇ7 źƠ�ʇɮÃƠ�63&F5630] 5 

ģ� TIMP-2 6 ROC Ƃȃ�ɸǫ�ƅ]ʂ·1�-*ʅTable 9ʆ�ɮÃƠ�6� 6 

ư56307�ȠƮV�Kfm�2ƣɋ#0ʇģ� TIMP-26=�ǾȭėǙƇŐ 7 

5 ROCƂȃ�ɸǫ�ʂ�-*� 8 

9 
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Table 8. ɮÃƠ�2pMR|�S�6· 1 

 ǈĖǕ® 

(n=83) 

ɮÃƠ�Ǖ® 

(n=15) 

p· 

Ƞƴ NGAL (ng/mL) 111 (60–282) 269 (91–583) .03 

Ƞƴ IL-6 (pg/mL) 78.2 (25.1–545.5) 342.7 (48.3–924.0) .06 

Ƞƴ EPO (mIU/mL) 17.1 (9.8–36.9) 33.6 (10.4–88.7) .21 

ȠƮ Cre (mg/dL) 0.83 (0.61–1.41) 1.04 (0.75–2.42) .19 

ģ� TIMP-2 (ng/mL) 2.8 (0.9–6.9) 11.4 (3.8–65.7) .004 

ģ� NAG (U/L) 11.9 (3.5–24.9) 33.0 (13.4–51.1) .01 

 2 

Table 9. 7źƠ�ʇɮÃƠ�6�ư5ğ%EpMR|�S�6 ROCƂȃ�ɸǫ 3 

 7źƠ� ɮÃƠ� 

Ƞƴ NGAL 0.79 (0.67–0.88) 0.68 (0.53–0.80) 

Ƞƴ IL-6 0.82 (0.57–0.94) 0.66 (0.50–0.79) 

Ƞƴ EPO 0.63 (0.38– 0.90) 0.60 (0.44–0.75) 

ȠƮ Cre 0.67 (0.53–0.78) 0.61 (0.45–0.74) 

ģ� TIMP-2 0.83 (0.59–0.94)* 0.74 (0.60–0.85)* 

ģ� NAG 0.80 (0.58–0.92)* 0.70 (0.54–0.82) 

šĻÃ7 95ʄ´ɽÜɧ 4 
* p < .05 vs. ȠƮ Cre 5 

6 
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pMR|�S�6ưĘ5BEȖĵ�i�6ŭù 1 

� Ȗĵ�i�6=5Ą/�ɠǕ AKI 6ǗǕʇɮÃƠ�6�ư�ʇpMR|�S 2 

�6ưĘIɑ×%E 21ŭù"FE�IROCƂȃ6ƣɋʇæ8 continuous NRI 3 

index2 IDI indexIȭǳ%E 21ȳ°#*�AKI6ǗǕI�ư%EȖĵ�i� 4 

7�Ąǥi�dʅTable 2ʆ1ǾȭėǙƇŐ5ī6�-*Ƿģǔ6í¬Ǖ6Ƈƻʇ 5 

ÃǨǙÁɮʅɷȣŁ6Ǖ®ʆʇÁĚſȠƮV�Kfm�5ĳʃ2ŊÍI×�E 6 

25BD«ŕ#*� 6Ȗĵ�i�5pMR|�S�ưĘ·6ŎąI×�E 7 

21��Ł�ưŊȎ6ŭù�ŃCFE�3��IƔȲ#*�ROC Ƃȃ6ƣɋ� 8 

C7ǾȭėǙƇŐ4ŭù73&F5630]ȷ?4�-*ʅTable 10ʆ�#�#ʇ 9 

continuous NRI index2 IDI indexBDʇģ� TIMP-2ʇģ� NAG6ưĘ�ʇɠǕ 10 

AKI 6ǗǕ�ư�ŭù%E 2�ŽC�54-*ʅTable 11ʆ�<*ʇɮÃƠ� 11 

6�ưIŭù"'E67ģ� TIMP-26=1�E 2� continuous NRI indexB 12 

DǦ"F*� 13 

14 



 33 

Table 10. pMR|�S�5BEȖĵ�i�6ŭùʅROCƂȃ6ƣɋʆ 1 

�  ɠǕ AKI ɮÃƠ� 

Ȗĵ�i� 0.87 (0.76–0.94) 0.72 (0.57–0.83) 

 + NGAL 0.89 (0.77–0.95) 0.72 (0.58–0.83) 

 + IL-6 0.88 (0.76–0.94) 0.72 (0.58–0.83) 

 + EPO 0.88 (0.75–0.94) 0.72 (0.57–0.83) 

 + TIMP-2 0.89 (0.76–0.95) 0.76 (0.64–0.86) 

 + NAG 0.93 (0.82–0.97) 0.74 (0.61–0.84) 

šĻÃ7 95ʄ´ɽÜɧ 2 

3 
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Table 11. pMR|�S�5BEȖĵ�i�6ŭùʅNRIʇIDIʆ 1 

�  ɠǕ AKI ɮÃƠ� 

 Continuous NRI IDI Continuous NRI IDI 

Ȗĵ�i�     

 + NGAL 25 (-19 to 69) 0.03 (-0.00 to 0.07) 24 (-31 to 79) 0.00 (-0.01 to 0.01) 

 + IL-6 -8 (-51 to 35) 0.00 (-0.00 to 0.01) 10 (-44 to 64) 0.01 (-0.02 to 0.04) 

 + EPO 34 (-10 to 78) 0.01 (-0.01 to 0.03) -13 (-68 to 42) 0.00 (-0.00 to 0.01) 

 + TIMP-2 41 (1 to 82)* 0.04 (0.00 to 0.08)* 64 (17 to 109)* 0.03 (-0.01 to 0.06) 

 + NAG 79 (38 to 119)* 0.13 (0.05 to 0.21)* 24 (-30 to 78) 0.01 (-0.01 to 0.03) 

šĻÃ7 95ʄ´ɽÜɧ 2 
* p < .05 vs. Ȗĵ�i� 3 

 4 

 5 

6 
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ůȠǕí¬6Ƈƻ5BE[vW��wȫƍ 1 

� "C5ʇpMR|�S�5BDȖĵ�i��ŭù"FE�5.30ʇůȠǕ 2 

6í¬6Ƈƻ1Yz�jI 2 Ȇ5É�0Ɣχ#*�Ȗĵ�i�7ʇ¾ɐ6B� 3 

5ʇĳʃʇŊÍʇǷģǔ6í¬Ǖ6ƇƻʇÃǨǙÁɮʅɷȣŁ6Ǖ®ʆʇÁĚſ 4 

ȠƮV�Kfm�BD«ŕ#*�ROC ȫƍ17Ȗĵ�i�6=2ƣɋ#0pM 5 

R|�S�6ưĘ5BEŭù7ŽC�24C4�-*ʅTable 12ʆ�#�#4� 6 

Cʇcontinuous NRI index2 IDI indexIȭǳ#*2 GʇůȠǕ5BEľɹ6Ģ 7 

43pMR|�S�1�Eģ� TIMP-2ʇģ� NAGʇȠƴ EPO7ʇůȠǕí¬ 8 

Ȇ56�EɠǕ AKI 6ȱŴIƇŐ5ŭù"'E 2�ŽC�54-*ʅTable 9 

13ʆ� 10 

11 
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Table 12. ůȠǕí¬6Ƈƻ5BE[vW��wȫƍ16 ROCƂȃ�ɸǫ 1 

�  
ůȠǕí¬Ȇ (n=41) 6 

ɠǕ AKI (n=19) 

ůȠǕɷí¬Ȇ (n=57) 6 

ɠǕ AKI (n=8) 

Ȗĵ�i� 0.91 (0.76 to 0.97) 0.85 (0.65 to 0.95) 

 + NGAL 0.91 (0.77 to 0.97) 0.83 (0.60 to 0.94) 

 + IL-6 0.91 (0.75 to 0.97) 0.86 (0.69 to 0.95) 

 + EPO 0.96 (0.86 to 0.99) 0.86 (0.66 to 0.95) 

 + TIMP-2 0.96 (0.86 to 0.99) 0.86 (0.70 to 0.95) 

 + NAG 0.99 (0.92 to 1.00) 0.88 (0.68 to 0.96) 

šĻÃ7 95ʄ´ɽÜɧ 2 

3 
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Table 13. ůȠǕí¬6Ƈƻ5BE[vW��wȫƍ16 NRI, IDI 1 

�  
ůȠǕí¬Ȇ (n=41) 6 

ɠǕ AKI (n=19) 

ůȠǕɷí¬Ȇ (n=57) 6 

ɠǕ AKI (n=8) 

 Continuous NRI IDI Continuous NRI IDI 

Ȗĵ�i�     

 + NGAL -9 (-68 to 51) 0.00 (-0.02 to 0.03) 56 (-17 to 128) 0.07 (-0.00 to 0.15) 

 + IL-6 23 (-37 to 84) 0.01 (-0.02 to 0.03) 93 (40 to 147)a 0.05 (-0.07 to 0.16) 

 + EPO 75 (18 to 131)a 0.12 (0.02 to 0.21)a 10 (-64 to 85) 0.00 (-0.03 to 0.04) 

 + TIMP-2 103 (51 to 156)a 0.11 (0.00 to 0.21)a -10 (-85 to 64) 0.00 (-0.04 to 0.05) 

 + NAG 179 (151 to 207)a 0.30 (0.15 to 0.46)a 14 (-60 to 89) 0.06 (-0.04 to 0.16) 

šĻÃ7 95ʄ´ɽÜɧ 2 
a p < .05 vs. Ȗĵ�i� 3 

4 
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£��ICUÁĚYz�j5630ŃCF*ǠȨIġš%E� 1 

ʉʈŵȩ AKIpMR|�S�1�Eģ� TIMP-27ɠǕ AKIIȠƴ NGALʇģ 2 

� NAG2îƗ5ȱŴ%E� 3 

ʊʈICUÁĚſ5ģ� TIMP-2IưĘ%E 21ɮÃƠ�6�ưIBDƞǤ5Ȣ 4 

� 2�1�E� 5 

ʋʈůȠǕ6í¬5BDʇȠƴ NGALʇȠƴ IL-67ʂ·54E��ŶʇůȠǕ 6 

�ģ� TIMP-2ʇģ� NAG5��Eľɹ7Ģ43� 7 

ʌʈůȠǕ5BEľɹ6Ģ43pMR|�S�1�Eģ� TIMP-2ʇģ� NAGʇ 8 

Ƞƴ EPOIưĘ%E 21ʇůȠǕí¬Ȇ56�E AKI6ȱŴIBDƞǤ 9 

5Ȣ� 2�1�E� 10 

11 
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ŢǿǙȒ¢ƄǖƧɦēYz�j6Ąǥi�d2KNjS~ 1 

 ŢǿǙȒ¢ƄǖƧɦēYz�j6Ąǥi�dæ8KNjS~I Table 145ȯɌ 2 

%E�ɮÃƠ�7 44 Ǖ®ʅ44.9ʄʆ1Ǘǈ#*�ǈĖɒɮǕ®6�,ʇ8 Ǖ® 3 

ʅ14.8ʄʆ�ɔƍ¯Ė1�DʅȒƠʆʇ6Ǖ®ʅ13.0ʄʆ�y�^�M�2ƣɋ# 4 

50ʄ£�6ŧǳǸǅªƷəɢ6©�Iȷ?*�ɮÃƠ�æ8ȒƠ�C4EȦí 5 

KNjS~ʇ"C5(F5 50ʄ£�6ŧǳǸǅªƷəɢ6©�I×�*ȦíK 6 

NjS~ʅmajor adverse kidney events, MAKEʆ5.30]Ɣχ%E 22#*� 7 

ǈĖɒɮǕ®2ƣɋ#ʇɮÃƠ�Ǖ®7BDʂʃ1�-*� 8 

9 
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Table 14. ŢǿǙȒ¢ƄǖƧɦēYz�j6ĄǥȖĵi�d2KNjS~ 1 

 ÂǕ®  

(n=98) 

ǈĖǕ® 

 (n=54) 

ɮÃƠ�Ǖ®  

(n=44) 
p· 

ĳʃ (Ɵ) 70 (55 – 78) 65 (53 – 73) 75 (64 – 78)  .01 

ǍŊ, n (%) 76 (78%) 43 (80%) 33 (75%)  .63 

Ƿģǔ n (%) 37 (38%) 22 (41%) 15 (34%)  .54 

ʂȠā, n (%) 60 (61%) 33 (61%) 27 (61%) 1.00 

ÁĚǼɈ, n (%)     .03 

ŀƚŘȣ 19 (19%) 15 (28%) 4 (9.0%)  

ȁŉŘȣ 7 (7.1%) 2 (3.7%) 5 (11%)  

ÃǨ  72 (73%) 37 (69%) 35 (80%)  

ůȠǕ, n (%) 37 (38%) 16 (30%) 21 (48%)  .09 

ÁĚſ�ȧǓŌ, n (%)     

ÅÚȏǓŌ 16 (36%) 9 (17%) 7 (16%) 1.00 

ȓǴĊƠ 5 (5.1%) 1 (1.9%) 4 (9.1%)  .17 

Ȋǣċ 3 (3.1%) 1 (1.9%) 2 (4.5%)  .59 

Ȑß� 0 (0%) 0 (0%) 0 (0%) 1.00 

Č¼ 1 (1.0%) 1 (1.9%) 0 (0%) 1.00 

SIRSɰŊɺǛű 2 (1–3) 2 (1–3) 2 (2–4)  .02 

y�^�M�ȠƮ Cre (mg/dL) 0.96 (0.76–1.66) 1.08 (0.78–2.01) 0.85 (0.68–1.44)  .04 

y�^�M� eGFR (ml/min/1.73 m2) 59 (35–75) 56 (23–75) 67 (37–75)  .12 

ICUÁĚſȠƮ Cre (mg/dl) 2.11 (1.27–3.34) 2.28 (1.31–497) 2.01 (1.20–2.95)  .18 

CRRTɦēſȠƮ Cre (mg/dl) 3.01 (2.12–3.95) 3.13 (2.14–5.04) 2.80 (1.99–3.60)  .12 

�ɞ (mmol/L) 1.8 (1.1–5.2) 1.3 (0.8–2.1) 4.3 (1.7–9.7) < .001 

APACHE II^YK 26 (19–32) 22 (18–27) 31 (25–44) < .001 

ICUÁĚƉɧ (ź) 9 (4–18) 9 (5–16) 10 (3–26)  .71 

ȒƠ, n (%) 8 (15ʄ) 8 (15ʄ)   

eGFR6 50%£�6ƯĢ, n (%) 6 (13ʄ) 6 (13ʄ)   

2 
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ŢǿǙȒ¢ƄǖƧɦēſ56�EpMR|�S�2ɮÃƠ� 1 

� ŢǿǙȒ¢ƄǖƧɦēſ5ưĘ#*Ƞƴ NGALʇģ� TIMP-2ʇģ� NAG 6 2 

Â0�ǾȭėǙƇŐ5 ICUÁĚYz�j16·BDʂ·1�-*ʅTable 15ʆ� 3 

#�#ʇŢǿǙȒ¢ƄǖƧɦēſ56�EpMR|�S�6·2ɮÃƠ�6ɧ 4 

5ƇŐ4ɨɕ7ȷ?4�-*ʅTable 16ʆ�ģ� TIMP-2 < 3 ng/ml6Ǖ®5ɮÃƠ 5 

�6Ǖ®7 2 ®#�ĖĂ#4�-*�ģ� TIMP-2 6SgjRu·I 3 ng/ml 6 

2ȰĘ#�28źƠ�ʇ90źƠ�6Ƈƻ5ğ#0 Fisher6ƞǤƔĘIŷȢ%E2 7 

ƇŐ4ī�ȷ?CF*ʅp=0.032ʇp=0.045ʆ�#*�-0�ǾȭėǙƔχ563 8 

07ģ� TIMP-2 < 3 ng/ml 1�E 27 28źƠ�143 2ʇ90źƠ�143 9 

 22ɨɕ%E2Ȭ�E� 10 

11 
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Table 15. ìYz�j56�EpMR|�S� 1 

 ICUÁĚYz�j 

(n=98) 

CRRTɦēYz�j  

(n=98) 

p· 

Ƞƴ NGAL (ng/mL) 134 (60–292) 460 (204–770) < .0001 

ģ� TIMP-2 (ng/mL) 3.5 (1.0–11.3) 13.2 (5.7–30.4) < .0001 

ģ� NAG (U/L) 13.2 (4.1–31.3) 28.7 (14.7–61.1) < .0001 

 2 

Table 16. ɮÃƠ�2ŢǿǙȒ¢ƄǖƧɦēſ56�EpMR|�S� 3 

 ǈĖǕ® 

 (n=54) 

ɮÃƠ�Ǖ®  

(n=44) 

p· 

Ƞƴ NGAL (ng/mL) 373 (204–590) 612 (215–540)  .10 

ģ� TIMP-2 (ng/mL) 11.9 (5.2–27.6) 13.9 (8.2–37.0)  .27 

ģ� NAG (U/L) 25.8 (14.1–80.0) 32.8 (14.8–55.1)  .71 

 4 

5 



 43 

ŢǿǙȒ¢ƄǖƧɦēſ56�EpMR|�S�2Ȓ�Ł 1 

� ŢǿǙȒ¢ƄǖƧɦēſ6pMR|�S�2Ȓ�Ł6ɨɕ5.30ʇ¾ɐ# 2 

*ɮÃƠ�æ8ȒƠ�C4EȦíKNjS~ʇMAKE IǊ30Ɣχ#*�ROC 3 

ȫƍIŷȢ#*2 GʇȠƴ NGAL 6=�ǾȭėǙƇŐ5ɮÃƠ�æ8ȒƠʇ 4 

MAKE3&FI]�ư#*ʅTable 17ʆ 5 

 6 

Table 17. Ȓ�Ł5ğ%EpMR|�S�6 ROCƂȃ�ɸǫ 7 

 ɮÃƠ� ɮÃƠ� + ȒƠ MAKE 

Ƞƴ NGAL 0.60 (0.48–0.71) 0.65 (0.54–0.76) 0.72 (0.60–0.81)* 

ģ� TIMP-2 0.57 (0.45–0.68) 0.57 (0.45–0.69) 0.58 (0.46–0.70) 

ģ� NAG 0.52 (0.40–0.64) 0.51 (0.39–0.62) 0.52 (0.40–0.64) 

šĻÃ7 95ʄ´ɽÜɧ 8 
* p < .05 vs. TIMP-2 and NAG 9 

10 
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ICUÁĚŌȉ56�EP�^�{Pf� 1 

� ICU ÁĚYz�jÂª56�EP�^�{Pf�7x�W�±�·2Ǿȭė 2 

ǙƇŐ4ɂ6ǝɨIȷ?*ʅr2 = 0.13, p < .001ʆ�#�#ʇAKIȆ2ɷ AKIȆ6 3 

x�W�±�·5ǾȭėǙƇŐī743]66ʅTable 2ʆʇ¾ɐ6B�5ʇɷ 4 

AKI Ȇ2ƣɋ#ʇAKI Ȇ6Ŷ�ǾȭėǙƇŐ5P�^�{Pf�7ʂ·1�- 5 

*ʅTable 18ʆ�ł-0ʇAKI6Ƈƻ5BE[vW��wȫƍIŷȢ#*�ɷ AKI 6 

Ȇ17ʇP�^�{Pf�2x�W�±�·5ǾȭėǙƇŐ4ɂ6ǝɨIȷ? 7 

*�ʅr2 = 0.21, p < .001ʆʇAKIȆ17ɂ6ǝɨIȷ?4�-*ʅFigure 3ʆ[37]� 8 

 9 

Table 18. AKIȆ16P�^�{Pf�ʇIGFBP16�ż 10 

�  ɷ AKI 

(n=56) 

AKI 

(n=42) 

p· 

EPO (mIU/mL) 16.1 (9.9–28.5) 27.8 (10.8–106.0)  .012 

IGFBP-1 (pg/mL) 19208 (8820–50780) 63199 (25289–147489) < .001 

NGAL (ng/mL) 80 (60–142) 322 (157–540) < .001 

IL-6 (pg/mL) 45.1 (22.9–226.3) 322.4 (70.3–5150.6) < .001 

NAG (U/L) 5.9 (3.1–15.0) 32.2 (14.1–71.4) < .001 

11 
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Figure 3. AKI6Ƈƻ5BEP�^�{Pf�2x�W�±�6ǝɨ 1 

 2 

3 
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� áċɢȫƍIŷȢ#*2 GʇTable 195ȯɌ6B�5P�^�{Pf�7ʇ 1 

ɷ AKIȆ17ʇx�W�±�ʇÁĚŁ 24ſɧ£Ã6ƅ] partial pressure of oxygen  2 

(PaO2) / fraction of inspiratory oxygen (FiO2) ƣ�©3ſ6 PaO2ʇȠƴ NGAL2Ƈ 3 

Ő5ɨɕ#06DʇAKI Ȇ17ʇȠƴ IGFBP1ʇģ� NAGʇȠƮuO�f�ʇ 4 

ÃǨǙÁɮʅɷȣŁ6Ǖ®ʆ2ƇŐ5ɨɕ#03*�©ɞǺ5BDP�^�{ 5 

Pf�7ǉǈ�ÐƵ"FE�ʇAKI Ȇ17x�W�±�ʇPaO22ƇŐ4ɨɕI 6 

ȷ?4�-*2ȫɟ1�E�ƹǕŊ[MjSM�1�EȠƴ IL-6 73&F6Ȇ 7 

5630]P�^�{Pf�2ƇŐ4ɨɕIȷ?4�-*� 8 

9 
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Table 19. P�^�{Pf�5ğ%Eáċɢȫƍ 1 

 
ɷ AKI AKI 

ŧĘ· p· ŧĘ· p· 

ĳʃ 0.0114  .087    

Ƿģǔ   0.579  .054 

ÃǨǙÁɮ   0.575  .048 

x�W�±� -0.174 < .001   

uO�f�   0.264  .039 

PaO2 -0.00509  .033    

APACHE II^YK 0.0281  .093    

IGFBP1 0.00000745  .071  0.0000144  < .001 

NGAL 0.499  .031    

NAG   0.380  .037 

p < .106ċɢIȯɌ 2 

3 
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áċɢ50 p < .10IǦ#*üĕIǊ3*^hgw�M_ƧčċɢȫƍIŷȢ# 1 

*�Table 205ȯɌ6B�5ʇɷ AKIȆ17ʇx�W�±�ʇȠƴ NGAL2Ƈ 2 

Ő5ɨɕ#06DʇAKIȆ17ʇȠƴ IGFBP1ʇǷģǔ6í¬2ƇŐ5ɨɕ#0 3 

3*�čċɢȫƍ5630] AKI Ȇ17P�^�{Pf�2x�W�±�5Ƈ 4 

Ő4ɨɕ7ȷ?4�-*� 5 

 6 

Table 20. P�^�{Pf�5ğ%Ečċɢȫƍ 7 

 
ɷ AKI AKI 

ŧĘ· p· ŧĘ· p· 

ĳʃ   .726   

Ƿģǔ   0.533  .002 

ÃǨǙÁɮ     .199 

x�W�±� -0.164 < .001   

uO�f�     .503 

PaO2   .167    

APACHE II^YK   .201    

IGFBP1   .071  0.0000140  < .001 

NGAL 0.418  .047   

NAG      .774 

 8 
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�ȈĞ� 1 

ʉʈAKIpMR|�S�2#06ģ� TIMP-2 2 

� AKI6Ǿ�#*Ęȇ�ũ÷"F0�C 10ĳ£��Ǽə#ʇǒėǢǬ57č� 3 

6ɗĥ�=CF*�ʇAKI 6Ƥǖ7¯Ƽ2#0Ȓ¢ƄǖƧI�ņ2#*ŬŢǖ 4 

Ƨ1�DʇAKI Ií¬#*ɲ6Ơ�ǃ7ɷİ5ʂ3�ŉŊņǲƒć7ʇ1960 ĳ 5 

¢7 LDH6�ż5BDȱŴ#03*�ʇCKʇCK-MBIǼ0ʇǄĂ7j�{m 6 

�5BDŻƉȱŴ�êȎ24Dʇ(F22]5Ơ�ǃ7©�#03E��Ŷʇ 7 

ŉŊȒ�Â�AKI 7ȠƮV�Kfm�5BEȱŴ�ǿ306DʇŻƉȱŴ�Ż 8 

Ɖ ÁIêȎ2%EpMR|�S�6ɦǗ�Ⱥɾ1�E� F<15 AKI 6p 9 

MR|�S�2#0 NGALʇ L-FABPʇ KIM-1ʇIL-18ʇ\^df� C43�ą 10 

ð"F06DʇņȔČǨȣŁ23-*ă�Ŋ6ʂ3ǀƥ17ɷİ5½F*qu 11 

Q�|�^IǗŪ%E]66ʇƭí ICU 6B�5ă�Ŋ�©3ǀƥ17quQ 12 

�|�^6©��ţū"F03E[38]� 6B�4ǀƥ6�ʇ300£�6 AKIp 13 

MR|�S�6¶ȥƾɅIƭí ICU 1ȳ°#*ǽƎʇŵȩpMR|�S�2# 14 

0ģ� TIMP-2 �ąð"F*[16]�Ǆſƺ17ʇģ� TIMP-2 7ƅË5ąð#* 15 

ǢǬW��w£Č17ÞÉ5ƔȲ"F06C&ʇ<*(6ƿŅ]ŽC�54- 16 

0343�ƊǢǬ7ʇģ� TIMP-2 IŖ�6ƭí ICU Yz�j1ȳ°%E 2 17 
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1ʇquQ�|�^6�ȚŊIƔȲ%E 2ʇ<*ģ� TIMP-26ƿŅIŽC� 1 

5%E 2IǛǙ2#0Ȣ-*� 2 

� ƊǢǬ17ʇ<& ICUÁĚſ6ģ� TIMP-2� ROCƂȃ�ɸǫ 0.80£�23 3 

�½F*quQ�|�^1ʇȠƴ NGALʇģ� NAG 2îƗ5ɠǕ AKI IȱŴ 4 

%E 2IǦ#*�ģ� TIMP-27ʇůȠǕʇ\�gVʇĎŘȣʇČ¼436Ɨ� 5 

4ȌƁǓŌIŢ. ICU ŌȉIğɁ5#*¾ȢǢǬ1ʇģ� IGFBP7 22]5ŵ 6 

ȩ AKI 6pMR|�S�2#0ąð"F03E[16]�ƊǢǬ6ğɁ5#* ICU 7 

ÁĚYz�j]ʇƭí ICU 6ÁĚŌȉ1�DʇǕ®7čƗ4ǓŌIƇ#ʇă� 8 

Ŋ7©3� FC6Ǖ®7ʇAKI £Č6Ȕú�Â]Ƈ#06Dʇ(6 2Iç 9 

ž#0 ICUÁĚſ56�Eģ� TIMP-26ưĘ7ʇɠǕ AKI6V�Kfm�2 10 

ƣɋ#0ǾȭėǙƇŐ5ɮÃƠ�I�ư#�*2Ȉ�CFE�¾ȢǢǬ17ʇ 11 

ģ� TIMP-27ɠǕ AKI6ǗǕ�ư5630ƅ]ʂ3 ROCƂȃ�ɸǫIŢ.2 12 

ąð"F03E�ʇƊǢǬ17ƇŐī7.307343]66ʇȠƴ NGALʇ 13 

ģ� NAG6Ŷ�BDʂ3 ROCƂȃ�ɸǫIǦ#*�ƊǢǬ6ğɁ2#*Yz 14 

�j7pMR|�S�ưĘſ5%15ȠƮV�Kfm���ż#03EǕ®� 15 

č�ï<F06Dʇ(6 2�ǽƎ5ľɹI��03EêȎŊ��Dʇ"C4 16 

EƔȲ�Ňȧ1�E�#�#4�CʇƊǢǬ17ɮÃƠ�6�ư5630]ģ 17 
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� TIMP-2I¡6pMR|�S�2ƣɋ#ʇö�ģ� TIMP-26=�Ȗĵ�i� 1 

96ɑ×5BD�ưIŭù"'E 2IǦ% 21ʇģ� TIMP-26ƇǊŊIŽ 2 

C�5#*� 6 27¾ȢǢǬ17Ɣχ"F06C&ʇƊǢǬ6ŵȩŊ6� 3 

.1�E�<*ʇƭí ICU 6ǐ4EYz�j5630ģ� TIMP-2 6½F*q 4 

uQ�|�^�Ǥȷ"F* 27ʇ(6�ȚŊI³Ȳ#ʇģ� TIMP-26Ȗĵ9 5 

6ÎǊ6ƐŠ24E� 6 

� TIMP-27ʇȒģǻǴ�ǚAǸǅªIï[Ɨ�4ǻȍ5ŋİǙ5ǗǄ#03E 7 

ƾɅ1�E�ĽË7|j�gV^�d�w�hK�aʅmatrix metalloproteinaseʇ 8 

MMPʆ6ɫě«ǊIƇ%ƾɅ2#0ǗȨ"F*�ʇMMP 27ǁǮ#*ǼɈ1 9 

G116ǻȍñƉºƝI]*C#Ãǚǻȍ6ĉơIɫě%E 21ȠǴŵǈIŚ 10 

Ï%E 2]ÌŽ#03E[39]�*+(6«Ǌ7čƗ1�DʇǻȍĉơI²ɗ% 11 

E«ǊI]Ƈ#ʇ36B�5«Ǌ%E�7ǻȍ6ǇĈƜǰ1�E2Ȉ�CF0 12 

3E[40]�ņȔ56307ʇǷģǔ5BEņǲ6ȅȀÛIŚÏ%E2ąð"F* 13 

[41]�TIMP-2 2îƗ5 IGFBP7 ]ǻȍñƉºƝ5ɨɕ#*pMR|�S�1� 14 

DʇÚƾ�i�5ɭC&Ȗĵ6 AKI 5630]ǻȍñƉ�ɠȧ4ĿÔIƎ*# 15 

03E 2�Ǧõ"FE� 16 

� ¾ȢǢǬ5630ȜȉC7ʇģ� TIMP-2 �ƿ5ůȠǕí¬Ȇ5630ɠǕ 17 
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AKI 6�ư5½F03E2ąð#03E[16]�ůȠǕ7ƅ]ɠȧ4 AKI 6¬Ė 1 

ǓŌ1�E�ƊǢǬ17ʇȠƴ NGAL � ROC Ƃȃ�ɸǫ 0.90 £�1�Dʇə 2 

ä5ąð"F03EB�5[42-44]ʇůȠǕŊ AKI IƞǤ5ȱŴêȎ1�E 2 3 

IǦ#*�<*ʇȠƴ IL-67 AKI6=4C&ůȠǕ5B-0]ʂ·24DʇȠ 4 

ƴ EPO7ůȠǕŊ AKI6=1ʂ·24D�E 2IŽC�5#*��ŶʇůȠ 5 

Ǖ7ģ� TIMP-2ʇģ� NAG 5��Eľɹ7Ģ4�-*�ůȠǕȆ56�Eɠ 6 

Ǖ AKI 6ȱŴIȖĵ�i�6=5BEȱŴ2ƣɋ#0ŭù"'EpMR|�S 7 

�7ʇůȠǕ���Eľɹ6Ģ43Ƞƴ EPOʇģ� TIMP-2ʇģ� NAG1�Dʇ 8 

 6ŊɅ�ɨ�#03E2Ȉ�CFE�AKI 7čƗ4ǔŒIȌƁ2#0ǗǕ% 9 

EǕ¶Ȇ1�E*?ʇ3�.�6pMR|�S�IưĘ%E 21ʇɤÍǓŌʇ 10 

ȌƁǓŌ6ȱŴIǤȷ%:�2ŧĒ"F03E[45]�ƊǢǬ1Ŗ�7ưĘ#* 5 11 

.6pMR|�S�2ůȠǕ6ɨɕIŽC�5#*�ůȠǕ£Č6ǔŒ26ɨ 12 

ɕ]Ɣχ%E 21ʇ pMR|�S�6ưĘ� AKI6ȌƁǓŌ6ɤÍ5630 13 

Ď�4ĿÔIş�B�54EêȎŊ��E� 14 

� ƊǢǬ1ʇICUÁĚſ56�Eģ� TIMP-26ưĘ7ʇV�Kfm�2ƣɋ# 15 

0ǾȭėǙƇŐ5ɮÃƠ�I�ư%E 2ʇ<*Ȗĵ�i�5ɑ×%E 21 16 

ɮÃƠ�6�ưIƇŐ5ŭù%E 2IǦ#*�AKI pMR|�S��ʇAKI 17 



 53 

6=4C&Ơ�I�ư%E23�ŊɅ�ɏĳƨǛ"F03E�Haase C7ʇ 1 

n=2,3226�dKl�\^5BDʇ�5ņȒǕ¶Ȇ6 ICUŌȉ5630ʇȠƮV 2 

�Kfm�6�żI¦H43 NGAL 6�ż1%CʇɮÃƠ�6�^V1�E 3 

2Iąð#*[46]� 6�ę7ʇȠƮV�Kfm�� AKI ȱŴ6Z��k^d 4 

�e�k2#07�ÞÉ1�EêȎŊIǦõ%E]61�E[47]� 5 

� ƊǢǬ1ğɁ2#*Yz�j6Ơ�Ǖ®6ƠüI Supplementary Table 2 5Ǧ 6 

%� 7 

 8 

Supplementary Table 2. ìYz�j56�EƠü 9 

�  ICUÁĚYz�j (n=15) CRRTɦēYz�j (n=44) 

ůȠǕ 11 (73%) 16 (36%) 

ņ�Â 1 (6.7%) 14 (32%) 

Ȓ�Â 0 (0%) 3 (6.8%) 

(6¡ 3 (20%) 11 (25%) 

 10 

  11 
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3&F6Yz�j]ůȠǕʇņ�Â��ȧ4Ơü24-03E�ůȠǕ7 AKI 1 

6�ȧ4ãǓŌ2#0ǠCF03E�ʇAKI 6í¬Ǖ2#0]ǗǕ%E 2� 2 

ąð"F03E[48]�(6ƚĶ2#0ʇAKI5BEÀǒ\^h~6ċÛ�Ȉ�C 3 

F03E��ƜǙ4Ȓ96¼ě5BDǗǕ%E AKI 6Úƾ�i�1�EȒȞȠ 4 

ÄƸƪ�i�5630ʇȋ56�E|V�uJ�]6ɄʀƚȎ�©�%E 2 5 

[49]ʇȑȔ56�E��qǅ6ǗǄ5ľɹI��ʇ(F7ʍɖ£�5H*DŢǿ 6 

#03E 2�ŽC�24-*[50]�<*ʇņ�Â] AKI 6ãǓŌ6�.1� 7 

E�ʇAKI 5BDņƚȎ]©�%E 2�ȒȞȠÄƸƪ�i�IǊ3*ǢǬ5 8 

BDŽC�54-03E[51, 52]�AKI6ȐAȊȔ96ľɹ]ąð"F06Dʇ 9 

ɚɱȔú� AKIǗǕ6ãü24E+�14�ʇAKIȗª]ɚɱȔú9ľɹI� 10 

�03E23� AKI2ɚɱȔú26V�^j�V�ɏĳƨǛ"F03E[53]� 11 

� ƊǢǬ5630ʇģ� TIMP-27ȠƮV�Kfm�BDɮÃƠ�6�ư563 12 

0½F03E 2�Ǧ"F*�ģ� TIMP-26Ŷ�V�Kfm�2ƣɋ#ʇBD 13 

ƞǤ5 AKI56�EȒȔ6ɳěIȤǄ#06Dʇ(6ǽƎ AKI5ǋƋ#*¡Ȕ 14 

ú6í¬Ǖ6�^VʇȂƠ�I�ư#03EêȎŊ�Ǧõ"FE� 15 

� <*ʇȠƮV�Kfm��^d�e�k2#0�ÞÉ1�EĆíʇpMR| 16 

�S�6ƊƋ6quQ�|�^�3F;3½F030]ʇV�Kfm�ĄƲ1 17 
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ȱŴ#* AKI 5ğ%E=���6quQ�|�^7ō�4E 2]øɾ2Ȉ� 1 

CF03E� 6 2�ʇɠǕ AKI6�ư56307ģ� TIMP-26 ROCƂȃ 2 

�ɸǫ�Ƞƴ NGALʇģ� NAGBDƇŐ1743]66©·24-*ǆǋ6� 3 

.1�EêȎŊ��E�ȠƮV�Kfm�6B�4ȒƚȎ6ţƘ24EpMR 4 

|�S�2Ƞƴ NGAL 6B�4Ȓɳě6ţƘ24EpMR|�S�6�ȉI 5 

AKI6ȱŴ5Ǌ3E 2�ũ÷"F03E[45]� 6 

� TIMP-22 IGFBP76ǫ6ƇǊŊ7ʇ¡6ŕ� ICUYz�j[54, 55]ʇņȔȣŁ 7 

Yz�j1]ƔȲ"F06D[56, 57]ʇ FC6ǢǬIé�0 2014ĳ 9Ɔ 5ź5 8 

K��SʀóÝȝóĤ(U.S. Food and Drug Administration, FDA)7 AKIǗǕ6� 9 

^VIȳ°%EË6ȖĵƔƏ2#0ʇTIMP-22 IGFBPʎ6ǫ�C4EƔƏUg 10 

jʅNephroCheck®ʆIřȷ#*� 6ƔƏ6ÎǊ5BDʇłƋBD]ŻƉ6 AKI 11 

96 Á�êȎ54E2ŏĘ"FE*?ʇŵ*4Ȗĵȴʁæ8(6ŕÖ�Ɖŀ 12 

"FE� 13 

 14 

 15 

2ʈƀƉ AKI56�EpMR|�S�6ƇǊŊ 16 

� Ɯ5ʇAKI �ǤǮ#*ƀƉ5ǝĽ%EŢǿǙȒ¢ƄǖƧɦēYz�j563 17 



 56 

0ʇȠƴ NGALʇģ� TIMP-2ʇģ� NAG IưĘ#ʇŢǿǙȒ¢ƄǖƧɦēſ 1 

5 FC6pMR|�S��ʂ·1�E 2IǦ#*�pMR|�S�Ƣ5¼ 2 

ěǗǈ�C6ſɧǼə5BEŧǩ�ǐ4E 2�ąð"F03E�[15]ʇ FC 3 

3.6pMR|�S�73&F]ƀƉ5630]ʂ·1�E2Ȉ�CFE�*+ʇ 4 

ȠƴNGAL7Ȓ�ŁI�ư%E]66ɮÃƠ�26ɨɕ7ȷ?&ʇģ�TIMP-2ʇ 5 

ģ� NAG7ɮÃƠ�ʇȒ�Ł3&F2]ɨɕIȷ?4�-*�¼ě6ËƉ6^ 6 

j�^5çň#0ǉǈ�ĉ×%E2Ȉ�CF03E TIMP-2 7ʇTIMP-2 �©· 7 

1�E 27ǾȭėǙƇŐ5 28 źƠ�ǃʇ90 źƠ�ǃ2ɨɕ#* 2�C]ʇ 8 

¼ěŻƉ5ưĘ%E 2�ÙƎǙ4pMR|�S�1�Dʇ�E�Ę6·£� 9 

6ʂ·17ǜȃŊ�ĐHFʇquQ�|�^�©�%E2ŧư"FE��Ŷʇ 10 

Ƞƴ NGAL 7ŢǿǙȒ¢ƄǖƧɦēſ5ưĘ#0]Ȓ�ŁI�ư%E 2�ê 11 

Ȏ1�DʇƣɋǙɥƉɧ5H*-0quQ�|�^IǗŪ%EpMR|�S� 12 

1�E2Ȉ�CFE� 13 

 14 

 15 

3. pMR|�S�6Ƥǖ96ňǊ 16 

� ģ� TIMP-2 7ʇ¼ěŻƉ6ɠǕ AKI 6ǗǕ6�ưʇɮÃƠ�6�ư5½F 17 
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06Dʇƿ5ůȠǕí¬®5630ƇǊ4ŎąI]*C% 2�CʇICU ÁĚ 1 

ſ5ưĘ%E 21ɠǕĸ6ÌĘAƤǖ6ƅɛÛǛǙ6ÎǊʇůȠǕǕ®1ư 2 

Ę%E 21 ICU ÁĚ6ÌŴǛǙ6ÎǊ�ɛÊ1�E2ŧư"FE�<*V� 3 

Kfm�BD]Ơ�26ɨɕ�ļ3 2�CʇV�Kfm�1ɜŝ"FEŌȉ 4 

BD]ɛÊ4ŌȉIƤǖğɁ2#0BDŻƉ5ɜŝ1�EêȎŊ��E�Ǆſ 5 

ƺ17Ȗĵ16Ƥǖ ÁIǛǙ2#*ÎǊ57Ș-0343]66ʇ�ɐ6B 6 

�5Ź5 FDA5řȷ"F06Dʇŵȩ AKIƤǖ6ǗȨIǛǙ2#*ȖĵǢǬ9 7 

6ÎǊ�Ɖŀ"FE��Ŷʇ¼ěƀƉ5ʂ·24-0�C7ȖĵǙŐȇ�©� 8 

#06DʇƤǖǼə6ÌŴ57�ɛÊ1�E2ŧư"FE� 9 

� Ƞƴ NGAL7ʇAKI6=4C&ůȠǕ1]ʂ·24E*?ʇůȠǕ6í¬6 10 

ÌŴ�ýɶ4Ǖ®1ưĘ%E 21ʇůȠǕæ8 AKI 6�Ŷ6ȱŴ5ƇǊ1� 11 

E2Ȉ�CFE�<*ɥƉ5H*-0Ȓ�Ł2ɨɕ%E*?ƤǖǼə6uQ� 12 

�5]ÎǊ1�EêȎŊ��E� 13 

 14 

 15 

4ʈAKI56�EȠ�P�^�{Pf�ƶĸ2 IGFBP1 16 

� ƅŁ5ʇICU 5630 AKI Ōȉ6P�^�{Pf��ʂ·1�E 2ʇ<* 17 
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P�^�{Pf�7ɷAKIȆ17x�W�±�2ƇŐ5ǝɨ#03E�ŶʇAKI 1 

Ȇ17x�W�±�26ǝɨ7ȷ?&ʇIGFBP1 2ǝɨ#03E 2IǦ#*� 2 

¾ȢǢǬ5630]ʇICU 17 AKI Ií¬#0343ɷůȠǕ6Ōȉ5630 3 

6=ʇP�^�{Pf�7x|jV�gj·2ǝɨ%E 2�ąð"F06D 4 

[58]ʇƊǢǬ6ǽƎ7 F2�β#ʇAKI6Ōȉ5630P�^�{Pf�2ǝ 5 

ɨ%E]62#0ŵ*5 IGFBP1IîĘ#*�IGFBP17ʇ�5ȊȔ5BDǉǈ 6 

"FEȟǘ1�DʇIGF-1,-2 2ʂȪòŊIŢ.[59]�IGFBP uJ}��6�1 7 

IGFBP3 �ƅ]Ƞƴ�5ɀĝ1�E�ʇIGFBP3 6ƶĸ7ǡƉɧ17ċÛ#43 8 

*?ʇŉŊƉ6ɘɵ IGF-1 6ƶĸIȻŲ#03E67 IGFBP1 1�E�IGFBP1 9 

7M�^��5BD(6ǉǈ�ŚÏ"FʇHIF6ƩŊÛʇY�fc��ʇShY 10 

�}�ʇƩŊɞǺʇƹǕŊ[MjSM�1�E IL-1�ʇIL-6 435BDǉǈ� 11 

ÐƵ"FE[25, 26]�IGFBP16ƶĸ��ż%E2ʇɘɵ IGF-1ƶĸ7ƯĢ#ʇIGF-1 12 

5BEȠǷ©�«Ǌ7ŚÏ"FE�<*ʇIGFBP17 IGFI "&ǜŦǻȍȤɸ 13 

6M�hW��5ǽí%E 25BDʇǻȍ6ɘɆI²ɗ#*DʇM�^�� 14 

őéŊIȻǵ#*D%E«Ǌ]Ƈ%E�IGFBP1©·7ņȠǴǔ6�^V2ɨɕ 15 

#06DʇəÓǗǄ"'*|N^17�ɞÛǭǺ6ǉǈ��ɗ#06DʇȠǴ 16 

³ȿǙ4«ǊIƇ% 2]ŽC�54-03E[60]� 17 
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AKI Ōȉ56�EP�^�{Pf�7ʇɃȠA©ɞǺÉā23-*Âɉ6©ɞ 1 

Ǻ174�ʇAKI ſ56�EShY�}�AY�fc��6ǉǈIÐƵ%EB 2 

�4Âɉ6^j�^AȔúĤŗ56�E©ɞǺIçž#03E2Ȉ�CFE� 3 

<*ʇčċɢȫƍ5BDǷģǔ6í¬5BDʇP�^�{Pf�6·�ʂ·5 4 

4E 2]ŽC�54-*�ǷģǔŊȒǕ17ʇ¡6ãǓŌ6 CKD 2ƣɋ#ʇ 5 

ȒŊɃȠ�ŻƉ5ǗǕ%E 2�ǠCF03E[61]� 6ãü7ʇP�^�{P 6 

f�ƶĸ6ǝğǙ©·[62]ʇP�^�{Pf�6ƚȎǙƛ�[63]ʇP�^�{P 7 

f�ŞŜŊ[64]�Ȉ�CF03E�AKI17ʇǷģǔ6í¬5BDP�^�{P 8 

f��ʂ·54-06DʇP�^�{Pf�ŞŜŊ6ĖĂ�ǑHFE�Ƿģǔ 9 

ȗª5BEP�^�{Pf�ŞŜŊ6êȎŊAʇǷģǔ6í¬5BDɠǕŌȉ 10 

5630Âɉ6ƹǕ�ĉı%E 2�ąð"F06D[65]ʇƹǕ7P�^�{P 11 

f�ŞŜŊ6ãü24E*?ʇǷģǔ5BDĉı"F*ƹǕ5BEP�^�{ 12 

Pf�ŞŜŊ6êȎŊ�Ȉ�CFE�<*ƹǕ£Č6 AKI 6^j�^�Ƿģǔ 13 

5BDĉı"F*êȎŊ]�E�ƹǕŊ[MjSM�1�E IL-6 2P�^�{ 14 

Pf�57ǝɨIȷ?4�-*� 15 

� Úƾ�i�56307ČüŊś�� AKI I�ɪ�ŭù#*P�^�{Pf� 16 

1�E�ʇȖĵǢǬ17ŭùIǦ'0343[23]�ƊǢǬ5630 AKI 6Ōȉ 17 
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7ʇɷ AKI6Ōȉ2ƣɋ#0ʇP�^�{Pf�7ʂ·1�E 2�Ǧ"F*� 1 

§#�Ȓ³ȿ«ǊIǗŪ%E5ÞÉ4ƶĸ�ż�ŃCF03E6�3��7� 2 

Ž1�D�IGFBP12ƣɋ#0P�^�{Pf��©·1�EǕ®AǷģǔ43 3 

5BEP�^�{Pf�ŞŜŊ��EǕ®17ʇP�^�{Pf��ǝğǙ5 4 

ƛ�#03EêȎŊ��E�AKI 5630ČüŊP�^�{Pf�ś�5çň 5 

%EŌȉȆʅ�^{�e�ʆ6îĘ5 IGFBP12Ƿģǔí¬�ɠȧ4Ř��D2 6 

4EêȎŊ�Ȉ�CFE�<*P�^�{Pf�ŞŜŊIȳ°%EŶƧ5.3 7 

06Ɣχ]ƈ<#3��Ł�ŭ?0 AKI 5ğ%EP�^�{Pf�ś�6Ȗĵ 8 

ǢǬIŷȢ%EĆí57� FCpMR|�S�6ưĘ]îſ5Ȣ-0��^ 9 

{�e�6îĘ5ƇǊ1�E�3��6ƔȲIȢ�Ňȧ��G�� 10 

 11 

 12 

5ʈƊǢǬ6ɭǎ 13 

� ƊǢǬ573�.�6ɭǎ�ĖĂ%E�ǰ�5ʇáŷȰ1ŷȢ"F*Ǖ®ű 14 

�ÞÉ143ǢǬ1�E*?ʇčŷȰ16ÞÉ4Ǖ®ű16ǢǬ5BEƔȲ� 15 

Ňȧ1�E�ǰ�5ʇICUÁĚYz�j6 AKI6Ǖ®6�,ʇ79ʄ7 ICUÁĚ 16 

ſ5 AKI 2ȱŴ"F*�pMR|�S�6Îƺ6�.7ʇȠƮV�Kfm�B 17 
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DŻƉ6�ż1�E2Ȉ�CF06DʇBDŻƉ6Ōȉħ50Ɣχ#*Ćí5 1 

7ǐ4EǽƎ�ŃCFEêȎŊ��E�ǰ�5ʇƊǢǬ17 AKI 2ůȠǕ6ɨ 2 

ɕ5.30Ɣχ#*�ʇ(6üƎɨ±5.307Ɣχ#0343�ůȠǕ7 AKI 3 

6�ȧ4ãü2#0ǠCF03E�[66]ʇAKI6í¬Ǖ2#0]ǗǕ%E 2� 4 

ąð"F03E[48]�üƎɨ±5.30]Ɣχ%E 21ŵ*4ǠȨ�ŃCFE 5 

êȎŊ��E�ǰû5ʇIGFBP17�5ȊȔ5BDǉǈ"FʇȝÒŊȊɳěAK 6 

�Y��ŊȊǓŌ�(6·5ľɹ%E 2�ąð"F03E[67, 68]�Ɋĸ�C 7 

�Ǳĸ6Ȋɳě7 ICU 17ɼȄ5ɇ Eí¬Ǖ1�DʇǽƎ5ľɹI��03 8 

EêȎŊ��E�ƅŁ5ʇƊǢǬ17P�^�{Pf�ƶĸ2îſ5ưĘ#* 9 

x�W�±�6·5.30Ɣχ#*�ʇɍȠAÈȠŊí¬Ǖ6ľɹIȈŔ#0 10 

343�ƊǢǬ16 ICUÁĚYz�j17ʇ19Ǖ®ʅ19ʄʆ�ÈȠŊí¬ǕI 11 

Ƈ#03*�œŊǙ4ɍȠ7 CKDŌȉ6P�^�{Pf�ƶĸ5ľɹI��4 12 

32ąð"F03E�[69]ʇŉŊƉ56�Eľɹ7Ę�1743� 13 

14 
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�ǽȼ� 1 

� ŵȩ AKIpMR|�S�1�Eģ� TIMP-27Ƞƴ NGALʇģ� NAG2îǪ 2 

ĸ5ɠǕ AKI6ǗǕI�ư#ʇɮÃƠ�6�ư56307ƅ]½F03*� 3 

ůȠǕ5BDȠƴ NGALʇȠƴ IL-67ʂ·24E�ŶʇůȠǕ�ģ� TIMP-2ʇ 4 

ģ� NAG 5��Eľɹ7Ģ43�ůȠǕ2ÌŽ#03EǕ®56307ģ� 5 

TIMP-2ʇģ� NAG6ưĘ�BDƇǊ1�EêȎŊ��E� 6 

ģ� TIMP-2 7ɳěŻƉ5ƇǊ4pMR|�S�1�E�ŶʇȠƴ NGAL 7ɳ 7 

ě�ǤǮ#0]46Ȓ�ŁI�ư%EɥƉ5H*-0ƇǊ4pMR|�S�1 8 

�E 2�Ǧõ"F*� 9 

AKI Ǖ®5630ÃüŊ5ǉǈ��ɗ#03EȠƴP�^�{Pf�7ʇɃȠ 10 

AÂɉ6©ɞǺ174�ʇȠƴ IGFBP12ɨɕ#06DʇÂɉ6^j�^AȔú 11 

Ĥŗ6©ɞǺIçž#03E2Ȉ�CFE� 12 

 13 

14 
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