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Radiologists across the globe began routinely screening 

_PcXT]cb�U^a�ZXS]Th�SXbTPbT�PUcTa�=T_Wa^VT]XR�BhbcT\XR�

Fibrosis (NSF) was initially associated with the use of  

6PS^[X]Xd\�1PbTS�2^]caPbc�<TSXP��612<��X]�_PcXT]cb�fXcW�

PRdcT�^a�RWa^]XR�bTeTaT�aT]P[�X]bdU
RXT]Rh��CWT�0\TaXRP]�

College of Radiology (ACR) has since published screening 

guidelines to identify patients at high risk of developing NSF. 

These guidelines can be found at www.acr.org/Secondary-

<PX]<T]d2PcTV^aXTb�`dP[XchNbPUTch�R^]caPbcN\P]dP[�Pb_g���

>]T�^U�cWT�c^^[b�U^a�bRaTT]X]V�_PcXT]cb�Xb�6[^\Tad[Pa�5X[caPcX^]�

Rate (GFR). GFR has historically been considered one of the 

_aX\Pah�\TcW^Sb�dbTS�c^�\TPbdaT�aT]P[�Ud]RcX^]��4bcX\PcTS�

GFR is a fairly rapid tool for identifying and classifying patients 

with Chronic Renal Failure (CRF) as defined by the National 

Kidney Foundation (NKF).

1dc�fWPc�PQ^dc�cW^bT�fXcW�0RdcT�AT]P[�5PX[daT��0A5���fWXRW�

has also been identified as an at-risk group for those receiving 

VPS^[X]Xd\�QPbTS�R^]caPbc�PVT]cb.�0A5�RP]�Qa^PS[h�QT�

defined as an abrupt decline in renal function resulting in  

P]�X]PQX[Xch�c^�TgRaTcT�\TcPQ^[XR�fPbcT�P]S�\PX]cPX]�_a^_Ta�

�dXS�P]S�T[TRca^[hcT�QP[P]RT��CWT�\PY^aXch�^U�0A5�RPbTb�PaT�

bTR^]SPah�c^�PRdcT�cdQd[Pa�]TRa^bXb��0C=��Ua^\�bT_bXb�^a�

]T_Wa^c^gX]�Tg_^bdaT��<^bc�_PcXT]cb�Ud[[h�aTR^eTa�X]�P�fTTZ�

to ten days but CRF or death is possible. Hospital length-of-

bcPh�P]S�^]T�hTPa�\^acP[Xch�aPcTb�PaT�bXV]X
RP]c[h�WXVWTa�

after a bout of ARF.

By Eric Scott Cantor, MD

in High-risk Patients

Identifying Acute 

:XS]Th�8]Ydah
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CWT�X]RXST]RT�^U�0A5�fPb�aT_^acTS�Qh�0[X�c^�QT� '  �RPbTb�

_Ta�\X[[X^]�X]�P�aTca^b_TRcXeT�W^b_XcP[�bcdSh�X]�BR^c[P]S*1

;XP]^�aT_^acTS�!�(�RPbTb�_Ta�\X[[X^]�X]� "�cTacXPah�RPaT�

W^b_XcP[b�_a^b_TRcXeT[h�X]�B_PX]*!�P]S�GdT�aT_^acTS�!"�'�

RPbTb�_Ta� ����SXbRWPaVTb�^U�W^b_XcP[XiTS�DB�<TSXRPaT�

beneficiaries."�0A5��Z]^f]�c^�^RRda�\^aT�UaT`dT]c[h�X]�^[STa�

_T^_[T��Xb�aXbX]V�X]�UaT`dT]Rh�X]�aT[PcX^]bWX_�c^�cWT�RWP]VX]V�

ST\^VaP_WXRb�^U�cWT�_^_d[PcX^]��fXcW�P]�TbcX\PcTS�X]RXST]RT�

aPcT�QTcfTT]�!��c^�$��^U�W^b_XcP[XiTS�_PcXT]cb�

0�aTeXTf�^U�cWT�[XcTaPcdaT�R[TPa[h�X]SXRPcTb�cWPc�T_XST\X^[^VXR�

bcdSXTb�^U�0A5�PaT�UTf�X]�]d\QTa��PaT�P[[�QPbTS�d_^]�bXRZ�

W^b_XcP[XiTS�_PcXT]cb��P]S�UaPdVWc�fXcW�SXUUTaT]RTb�X]�_PcXT]c�

_^_d[PcX^]b�P]S�RWPaPRcTaXbcXRb��P]S�cWTaT�TgXbc�SXUUTaX]V�

ST
]XcX^]b�^U�0A5��FT�RP]��W^fTeTa��SXbRTa]�cWPc�cWT�

incidence of ARF in the outpatient setting is rare. 

0�_aPRcXRP[�RWP[[T]VT�PaXbT��bX]RT�0A5�WPb�caPSXcX^]P[[h�

QTT]�SXPV]^bTS�PUcTa�cWT�PRdcT�X]bd[c�P]S�SP\PVT�^RRdab��

QTRPdbT�^U�cWT�ST[Ph�X]�T[TePcX^]�^U�cWT�bTad\�RaTPcX]X]T�

QX^\PaZTa��AT]P[�UPX[daT�RP]�QT�Pbh\_c^\PcXR�Qdc�Xb�

^UcT]�Pbb^RXPcTS�fXcW�]^]�b_TRX
R�bh\_c^\b�^U�UPcXVdT��

WT\PcdaXP���P]Z�_PX]��Shb_]TP��TST\P��Wh_TacT]bX^]��

]PdbTP��R^]UdbX^]��P�STRaTPbT�X]�daX]T�^dc_dc��^a�PQ]^a\P[�

daX]P[hbXb���Tb_TRXP[[h�fWT]�Pbb^RXPcTS�fXcW�bdaVXRP[�^a�

\TSXRP[�R^�\^aQXSXcXTb��0�daX]P[hbXb�TgP\X]TS�X\\TSXPcT[h�

PUcTa�e^XSX]V�\Ph�ST\^]bcaPcT�VaP]d[Pa�RPbcb��aT]P[�cdQd[Pa�

T_XcWT[XP[�RT[[b��_a^cTX]daXP��^a�aTS�Q[^^S�RT[[b��=T_Wa^[^VXbcb�

fX[[�[XZT[h�TeP[dPcT�cWT�daX]T�bP\_[T�d]STa�cWT�\XRa^bR^_T*�

RWTRZ�daX]T�b_TRX
R�VaPeXch��daX]T�T[TRca^[hcTb�P]S�^cWTa�cTbcb�

c^�STcTa\X]T�cWT�RPdbT�^U�cWT�0A5�^a�PRdcT�ZXS]Th�X]Ydah��0:8���

Patients who present with AKI in the outpatient setting  

\^bc�R^\\^][h�WPeT�0:8�bTR^]SPah�c^�SadV�c^gXRXch��e^[d\T�

ST_[TcX^]��^a�bT_bXb��>]�P]�X]�_PcXT]c�QPbXb�0:8�Xb�^UcT]�

P�aTbd[c�^U�\d[cX_[T�aXbZ�UPRc^ab�P]S�R^�\^aQXSXcXTb�

CWTaT�PaT�cWaTT�Qa^PS�RPcTV^aXTb�^U�0:8)�_aT�aT]P[��aT]P[�P]S�

_^bc�aT]P[��APSX^[^VXbcb�R^\\^][h�PS\X]XbcTa�WhSaPcX^]�fXcW�

^a�fXcW^dc�QXRPaQ^]PcT�^a�=�PRTch[RhbcTX]T�c^�\X]X\XiT�aT]P[�

under perfusion and risk of contrast-induced nephropathy. 

CWT�\^bc�R^\\^]�_^bc�aT]P[�RPdbTb�^U�0:8�PaT�ZXS]Th�bc^]Tb��

\^bc�R^\\^][h�TeP[dPcTS�fXcW�aT]P[�d[caPb^]^VaP_Wh��

>]RT�cWT�R[X]XRXP]�ad[Tb�^dc�_aT�aT]P[�P]S�_^bc�aT]P[�RPdbT��

X]caX]bXR�aT]P[�SXbTPbT�Xb�\^bc�^UcT]�PbRaXQTS�c^�0C=��0C=�

Xb�\^bc�^UcT]�RPdbTS�Qh�aT]P[�Wh_^_TaUdbX^]�P]S�aT]P[�

XbRWT\XP�Qdc�X]caX]bXR�P]S�TgcaX]bXR�]T_Wa^c^gX]b�bW^d[S�

also be considered.

Diagnostic criteria for acute kidney injury 

CWT�U^a\PcX^]�^U�cWT�0RdcT�:XS]Th�8]Ydah�=Tcf^aZ��0:8=��

WPb�aTbd[cTS�X]�P�]Tf�R^]bT]bdb�ST
]XcX^]�^U�0:8��;XZTfXbT��

]^\T]R[PcdaT�WPb�RWP]VTS�c^�R[PaXUh�cWT�aP]VT�^U�aT]P[�

ShbUd]RcX^]�Pbb^RXPcTS�fXcW�aT]P[�X]Ydah��]^c�P[[�^U�fWXRW�

aTbd[cb�X]�ZXS]Th�UPX[daT��CWTaTU^aT��cWT�_aTUTaaTS�cTa\X]^[^Vh�

Xb�]^f�0RdcT�:XS]Th�8]Ydah��0:8��fXcW�0A5�X]SXRPcXeT�^U�bTeTaT�

aT]P[�ShbUd]RcX^]�cWPc�\Ph�[TPS�c^�aT]P[�aT_[PRT\T]c�

therapy or result in end stage renal disease.

The new diagnostic criteria for AKI based upon AKIN is 

RWPaPRcTaXiTS�Qh�P]�PQad_c��fXcWX]�#'�W^dab��aTSdRcX^]�X]�

ZXS]Th�Ud]RcX^]�ST
]TS�Pb�P]�PQb^[dcT�X]RaTPbT�X]�bTad\�

RaTPcX]X]T�^U�\^aT�cWP]�^a�T`dP[�c^���"�\V�S[��ģ�!%�#��\^[�[���
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4aXR�BR^cc�2P]c^a��<3��Xb�WTPS�^U�\TSXRP[�

��_a^UTbbX^]P[�bTaeXRTb�Pc�64�7TP[cWRPaT��

<TSXRP[�3XPV]^bcXRb�
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**ARF = Acute Renal Failure

B^daRT)�1T[[^\^�A��A^]R^�2��:T[[d\�90��<TWcP�A;��?P[TebZh�?��03@8�

f^aZVa^d_��0RdcT�aT]P[�UPX[daT���ST
]XcX^]��^dcR^\T�\TPbdaTb��

P]X\P[�\^ST[b���dXS�cWTaP_h�P]S�X]U^a\PcX^]�cTRW]^[^Vh�]TTSb)�

the Second International Consensus Conference of the Acute 

3XP[hbXb�@dP[Xch�8]XcXPcXeT��03@8��6a^d_��2aXcXRP[�2PaT�!��#��')A�

�#�A! !��0ePX[PQ[T�Pc�Wcc_)��RRU^ad\�R^\�R^]cT]c�'�#�A!�#

GFR Criteria* Urine Output Criteria

High
Sensitivity

High
Specificity

Risk
Increased SCreat x1.5 or

GFR decrease > 25%

Increased SCreat x2 or

GFR decrease > 50%

Increased SCreat x3

GFR decrease 75% 

OR SCreat > 4mg/dl

Acute rise > 0.5mg/dl

Persistent ARF** = complete loss

of kidney function > 4 weeks

End Stage Kidney Disease

(> 3 months)

UO < 0.5ml/kg/h

x 6 hr

UO < 0.5ml/kg/h

x 12 hr

UO < 0.3ml/kg/h

x 24 hour or

Anuria x 12 hrs
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P�_TaRT]cPVT�X]RaTPbT�X]�bTad\�RaTPcX]X]T�^U�\^aT�cWP]�^a�T`dP[�c^�$���� �$�U^[S�

Ua^\�QPbT[X]T���^a�P�aTSdRcX^]�X]�daX]T�^dc_dc��S^Rd\T]cTS�^[XVdaXP�^U�[Tbb�cWP]�

��$�\[�ZV�_Ta�W^da�U^a�\^aT�cWP]�bXg�W^dab��#�0�]Tf�VaPSX]V�bhbcT\�QPbTS�d_^]�

cWT�PRa^]h\�A85;4��AXbZ��8]Ydah��5PX[daT��;^bb��P]S�4]S�bcPVT��WPb�QTT]�ST
]TS�Qh�

RWP]VTb�X]�bTad\�RaTPcX]X]T�P]S�daX]T�^dc_dc��fWXRW�SXeXSTb�0:8�X]c^�cWaTT�[TeT[b�

^U�bTeTaXch��BcPVX]V�RP]�QT�PbbTbbTS�^eTa�^]T�fTTZ�Pb�P]h�PQ]^a\P[XcXTb�PaT�

ch_XRP[[h�bdbcPX]TS�U^a�\^aT�cWP]�!#�W^dab�

2WP[[T]VTb�c^�aP_XS�SXPV]^bXb�aT\PX]�Pb�bTad\�RaTPcX]X]T�Xb�P�QX^\PaZTa�^U�aT]P[�

Ud]RcX^]�]^c�X]Ydah��4bcX\PcX^]�^U�2A5�Pbbd\Tb�P�bcTPSh�^a�T`dX[XQaXd\�bcPcT��fWXRW�

is inconsistent with the rapid changes in renal function that occur in AKI. Creatinine 

X]RaTPbTb�b[^f[h�aT[PcXeT�c^�cWT�RWP]VT�X]�aT]P[�Ud]RcX^]��8c�\Ph�cPZT�#'�c^�&!�W^dab�

c^�^QbTaeT�P]�T[TePcX^]�X]�bTad\�RaTPcX]X]T�PUcTa�P]�PRdcT�X]bd[c�c^�cWT�ZXS]Th��

BTad\�RaTPcX]X]T�[TeT[�Xb�QPbTS�d_^]�_a^SdRcX^]��fWXRW�ePaXTb�fXcW�\dbR[T�\Pbb��

e^[d\T�^U�SXbcaXQdcX^]��P]S�cdQd[Pa�bTRaTcX^]��fWXRW�RP]�X]�cda]�ePah�QPbTS�d_^]�

PVT��bTg��aPRT��fTXVWc��SXTc��SadVb��P]S�\dbR[T�\TcPQ^[Xb\�

Looking ahead

0�]d\QTa�^U�]Tf�QX^\PaZTab�d]STa�X]eTbcXVPcX^]�bW^f�_a^\XbT�X]�cWTXa�PQX[Xch�c^�

X]RaTPbT�bT]bXcXeXch��b_TRX
RXch��P]S�R[PaX
RPcX^]�^U�TcX^[^Vh��_a^V]^bXb��P]S�cX\T�

bT]bXcXeXch�U^a�STcTRcX^]�^U�0:8�Pb�R^\_PaTS�c^�cWT�WXbc^aXRP[�dbT�^U�bTad\�RaTPcX]X]T��

<P]h�^U�cWTbT�]Tf�QX^\PaZTab�PaT�aT[TPbTS�X]�aTb_^]bT�c^�cdQd[Pa�X]Ydah��P�\TPbdaT�

^U�P]Pc^\XR�_PcW^[^Vh�aPcWTa�cWP]�Ud]RcX^]��CWTbT�X]R[dST�daX]Pah�VP\\P�VdcP\h[�

caP]b_T_cXSPbT��66C�*�=�PRTch[�V[dR^bP\X]SPbT��=06�*�P[_WP�P]S�^\TVP�V[dcPcWX^]T�

B�caP]bUTaPbT*�]Tca^_WX[�VT[PcX]PbT�Pbb^RXPcTS�[X_RP[X]��=60;�*�ZXS]Th�X]Ydah�\^[TRd[T�

 ��:8<� �*�P]S�RhbcPcX]�2��8]�b^\T�RXaRd\bcP]RTb��cWTbT�daX]Pah�T]ih\Tb�RP]�STcTRc�

0:8�Ua^\� !�W^dab�c^�U^da�SPhb�TPa[XTa�cWP]�P�aXbT�X]�bTad\�RaTPcX]X]T��0[cW^dVW�cWTbT�

\PaZTab�PaT�RdaaT]c[h�QTX]V�dbTS�^]�P]�Tg_TaX\T]cP[�QPbXb��cWTh�PaT�Tg_TRcTS�c^�

X\_PRc�cWT�_aPRcXRT�^U�R[X]XRP[�\TSXRX]T�X]�cWT�]^c�c^^�SXbcP]c�UdcdaT�

D]cX[�cWTbT�]Tf�QX^\PaZTab�PaT�R[X]XRP[[h�PePX[PQ[T��aPSX^[^VXbcb�RP]�QT�aTPbbdaTS�

by the knowledge that the incidence of AKI on an outpatient basis is rare. AKI is 

R^\\^][h�Qdc�]^c�P[fPhb�Pbb^RXPcTS�fXcW�bh\_c^\b�^a�RWP]VT�X]�daX]T�^dc_dc��

P]�PQ]^a\P[�daX]P[hbXb�P]S�bTad\�RaTPcX]X]T��2^]eTabT[h��X]�_PcXT]cb�bW^d[S�QT�

R^]bXSTaTS�Pc�WXVWTa�aXbZ�U^a�0:8�P]S�R^]R^\XcP]c[h�=B5��CWTh�bW^d[S�a^dcX]T[h�

WPeT�cWTXa�Q[^^S�cTbcTS�U^a�bTad\�RaTPcX]X]T��fXcW�P�R^\_PaXb^]�\PST�c^�cWTXa�

QPbT[X]T��QTU^aT�PS\X]XbcaPcX^]�^U�P]h�612<��5^a�cW^bT�^]�RWa^]XR�WT\^SXP[hbXb��

Xc�Xb�aTR^\\T]STS�cWPc�cWTh�aTRTXeT�WT\^SXP[hbXb�Pb�b^^]�Pb�_^bbXQ[T�PUcTa�

PS\X]XbcaPcX^]�^U�P�612<�P]S�RTacPX][h�fXcWX]�!#�W^dab��6PS^[X]Xd\�Xb�SXP[hbPQ[T�

but has not been proven to decrease the incidence or severity of NSF.

?aX]RT�Tc�P[�X]�cWT�BT_cT\QTa�!��'�TSXcX^]�^U�APSX^[^Vh�bcdSh�U^d]S�]^�RPbTb�

^U�=B5�PUcTa�&#� !#�_PcXT]c�Tg_^bdaTb�c^�612<��fWT]�aTRTXeX]V�bcP]SPaS�S^bT��

even without pre-screening of patients.$ Reasonable screening and identification  

^U�_PcXT]cb�Pc�WXVWTbc�aXbZ�U^a�=B5��QPbTS�d_^]�530�R[Pbb�[PQT[X]V�P]S�02A�

aTR^\\T]SPcX^]b��bW^d[S�\X]X\XiT�cWT�aXbZ�^U�=B5�\^eX]V�U^afPaS���

Figure 2


