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K11 Analysis of the Anticoagulant Brodifacoum in Serum After an Incident of 
Pesticide Poisoning

Stephen J. Melito, DO*, 92 Morgan Place, East Brunswick, NJ 08816; Donna M. Papsun, MS, 607 S Olds Boulevard, Fairless, PA 
19030; and Daniel S. Isenschmid, PhD, NMS Labs, 3701 Welsh Road, Willow Grove, PA 19090

After attending this presentation, attendees will better understand the presentation of pesticide poisoning by brodifacoum from a 

clinical setting as well as with the analysis of brodifacoum in biological specimens.

This presentation will impact the forensic science community by illustrating how the combination of clinical diagnostics and 

IRUHQVLF�WR[LFRORJ\�DSSURSULDWHO\�LGHQWL¿HV�D�SRLVRQLQJ�DJHQW�
,Q�������WKH�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�WLJKWHQHG�UHVWULFWLRQV�RQ�FRQVXPHU�DYDLODEOH�URGHQWLFLGHV�GXH�WR�VXEVWDQWLDO�ULVNV�

posed to humans.  Brodifacoum, a second-generation anticoagulant rodenticide, along with bromadiolone, difenacoum, and difethialone, 

DUH�QR�ORQJHU�DYDLODEOH�LQ�OHVV�WKDQ�RQH�SRXQG�SDFNDJLQJ�PDUNHWHG�WR�WKH�FRQVXPHU�1  Labeled as superwarfarins, these compounds are 

KD]DUGRXV�LQ�KXPDQV�GXH�WR�WKHLU�ORQJ�KDOI�OLIH�DQWLFRDJXODWLRQ�HIIHFWV�ZKLFK�FDXVH�H[FHVVLYH�EOHHGLQJ���&RPPHUFLDOO\��EURGLIDFRXP�
is the most commonly used in commercial rodenticides at a concentration of 0.005% and there have been reports of accidental and 

intentional poisonings by brodifacoum.

A 47-year-old woman with no history of bleeding disorder developed nausea and vomiting without diarrhea after eating at a 

UHVWDXUDQW���2QH�ZHHN�ODWHU��VKH�GLVFRYHUHG�GDUN�EORRG�OLNH�XULQH�ZKLFK�SURPSWHG�KHU�WR�JR�WR�WKH�HPHUJHQF\�URRP���6KH�XQGHUZHQW�DQ�
(VRSKDJRJDVWURGXRGHQRVFRS\��(*'��GXULQJ�KHU�KRVSLWDOL]DWLRQ�ZLWK�QR�FRPSOLFDWLRQV���3RVW�SURFHGXUH��VKH�GHYHORSHG�JXP�EOHHGLQJ�
DQG�FRDJXODWLRQ�ODEV�UHYHDOHG�D�3URWKURPELQ�7LPH��37��RI�!���V�ZLWK�DQ�,QWHUQDWLRQDO�1RUPDOL]HG�5DWLR��,15��RI�!����DQG�D�3DUWLDO�
Thrombin Time (PTT) of 147.8s.  PT and PTT corrected with mixing study.  The patient was also found to have bleeding into the 

FROOHFWLQJ�V\VWHP�RI�WKH�NLGQH\V���6KH�UHFHLYHG�IRXU�XQLWV�RI�)UHVK�)UR]HQ�3ODVPD��))3��EHIRUH�EHLQJ�WUDQVIHUUHG�WR�DQRWKHU�KRVSLWDO�IRU�
KLJKHU�OHYHO�FDUH�DQG�ZRUNXS���6KH�GHQLHG�DQ\�SHUVRQDO�RU�IDPLO\�KLVWRU\�RI�EOHHGLQJ�GLVRUGHUV�DQG�KDG�PXOWLSOH�VXUJLFDO�SURFHGXUHV�LQ�
WKH�SDVW�ZLWKRXW�DQ\�EOHHGLQJ�FRPSOLFDWLRQV���6KH�DOVR�QRWHG�QR�JXP�EOHHG��HSLVWD[LV��RU�SUHYLRXV�KLVWRU\�RI�KHPDWXULD�RU�KHPDWRFKH]LD���
&RDJXODWLRQ�VWXGLHV�VKRZHG�D�GHFUHDVH�LQ�YLWDPLQ�.�GHSHQGHQW�IDFWRUV�,,��9,,��;,��DQG�;�RI��������������DQG������UHVSHFWLYHO\���
Initially her INR corrected with FFP and daily vitamin K but became elevated again two days later despite daily vitamin K.  Again her 

,15�ZDV�FRUUHFWHG�ZLWK�))3�DQG�ZLWK�DQ�LQFUHDVHG�GRVH�RI�ERWK�RUDO�DQG�,QWUDYHQRXV��,9��YLWDPLQ�.���$�VXSHU�ZDUIDULQ�ZDV�VXVSHFWHG��
$�TXDOLWDWLYH�DQWLFRDJXODQW�SRLVRQLQJ�SDQHO�ZDV�SHUIRUPHG�RQ�VHUXP�WKDW�FRQ¿UPHG�SRVLWLYH�IRU�EURGLIDFRXP���2WKHU�DQDO\WHV�LQ�

this panel include warfarin, dicumarol, diphacinone, chlorophacinone, difenacoum, and bromadiolone.  The extraction of brodifacoum 

from serum was achieved using protein precipitation by acetonitrile after the addition of chloro-warfarin as the internal standard.  Then 

D�VROYHQW�H[WUDFWLRQ�ZDV�FRPSOHWHG�XVLQJ�0HWK\O�7HUW�%XW\O�(WKHU��07%(���WKH�RUJDQLF�OD\HU�ZDV�GULHG�GRZQ�DQG�UHFRQVWLWXWHG�ZLWK�DQ�
������PL[�RI�������DPPRQLXP�K\GUR[LGH�LQ�GHLRQL]HG�ZDWHU�DQG�������DPPRQLXP�K\GUR[LGH�LQ�PHWKDQRO���$QDO\VLV�ZDV�DFKLHYHG�
E\�XVLQJ�+LJK�3HUIRUPDQFH�/LTXLG�&KURPDWRJUDSK\��+3/&��VHSDUDWLRQ�RQ�D�%(+�&���FROXPQ�ZLWK�QHJDWLYH�LRQ�(OHFWURVSUD\�7DQGHP�
0DVV�6SHFWURPHWU\��/&�06�06��IRU�GHWHFWLRQ���7KH�WUDQVLWLRQV�PRQLWRUHG�IRU�EURGLIDFRXP�ZHUH������!������DQG������!�������9DOXHV�
that exceeded the method cut-off of 10ng/mL were reported as positive.  The response of the sample was approximately 30x that of the 

cut-off calibrator. 

The patient denied any exposure to rat poison and did not feel anyone was trying to poison her.  She denied any current suicide 

DWWHPSWV�EXW�GLG�VWDWH�DQ�DWWHPSW�¿YH�\HDUV�SULRU�E\�RYHUGRVLQJ�RQ�KHU�DQWLGHSUHVVDQWV���6KH�ZDV�FOHDUHG�E\�SV\FKLDWU\���7KH�FDVH�ZDV�
UHSRUWHG�WR�WKH�VWDWH�SRLVRQ�FRQWURO�FHQWHU�DQG�KHDOWK�GHSDUWPHQW���$OVR�WKH�SDWLHQW¶V�ORFDO�ODZ�HQIRUFHPHQW�ZDV�QRWL¿HG�RI�WKH�¿QGLQJV���
6KH�ZDV�FOHDUHG�E\�WKH�KRVSLWDO¶V�ULVN�PDQDJHPHQW�GHSDUWPHQW�DQG�VRFLDO�ZRUN�GHSDUWPHQW�DQG�GLVFKDUJHG�RQ�GDLO\�YLWDPLQ�.�ZLWK�
ZHHNO\�IROORZ�XSV�DV�DQ�RXWSDWLHQW�IRU�,15�OHYHOV��
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