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K32 The Role of Cytochrome P450 2B6 (CYP2B6) Genetic Polymorphisms in 
Unexpected Methadone Fatalities
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John Marshall Drive, Huntington, WV 25755; Lauren L. Richards-Waugh, PhD, Marshall University, 1401 Forensic Science Drive, 
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$IWHU� DWWHQGLQJ� WKLV� SUHVHQWDWLRQ�� DWWHQGHHV� ZLOO� XQGHUVWDQG� WKH� SRWHQWLDO� UROH� RI� F\WRFKURPH� 3���� �%�� �&<3�%��� JHQHWLF�
SRO\PRUSKLVPV�LQ�PHWKDGRQH�PHWDEROLVP�DQG�RYHUGRVH���&<3�%��LV�RQH�RI�WKH�NH\�HQ]\PHV�LQYROYHG�LQ�WKH�PHWDEROLVP�RI�PHWKDGRQH���
7KH�UHVHDUFK�SUHVHQWHG�H[SORUHV�WKH�DVVRFLDWLRQ�RI�VSHFL¿F�6LQJOH�1XFOHRWLGH�3RO\PRUSKLVPV��613V��LQ�WKH�&<3�%��JHQH�WR�PHWKDGRQH�
PHWDEROLVP�DQG�ZKHWKHU�WKH�SUHVHQFH�RI�VXFK�613V�LQFUHDVHV�WKH�OLNHOLKRRG�RI�IDWDO�PHWKDGRQH�LQWR[LFDWLRQ�LQ�WKH�&DXFDVLDQ�SRSXODWLRQ���
This research may provide insight as to why some individuals succumb to methadone intoxication. 

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�VHUYLQJ�DV�D�NH\�DVSHFW�IRU�WKH�GHYHORSPHQW�RI�JHQHWLF�WHVWLQJ�WR�
be used for screening patients placed on methadone therapy.  The hypothesis of this study is that one or more SNPs located within the 

&<3�%��JHQH�FRQWULEXWHV�WR�RU�LV�OLQNHG�WR�WKH�PHWKDGRQH�SRRU�PHWDEROL]HU�SKHQRW\SH�DQG�LGHQWLI\LQJ�VXFK�LQGLYLGXDOV�EHIRUH�WUHDWPHQW�
may decrease the number of fatalities due to methadone intoxication. 

:HVW�9LUJLQLD�DQG�.HQWXFN\�UDQNHG�LQ�WKH�WRS�WHQ�VWDWHV�IRU�LQFUHDVHV�LQ�IDWDO�PHWKDGRQH�RYHUGRVHV�LQ�������������&<3�%��SOD\V�
D�VLJQL¿FDQW�UROH�LQ�VWHUHR�VHOHFWLYH�PHWDEROLVP�RI��6��PHWKDGRQH�WR���HWK\O�����GLPHWK\O�����GLSKHQ\OS\UROLGLQH��(''3���DQ�LQDFWLYH�
methadone metabolite.  Elevated (S)-methadone can cause cardiotoxicity by prolonging the QT interval of the heart’s electrical cycle.  

/DUJH� LQWHU�LQGLYLGXDO�YDULDELOLW\� LQ� WKH�SKDUPDFRNLQHWLFV�RI�PHWKDGRQH�FDXVHV�DPELJXLW\� LQ� WKH� UHODWLRQVKLS�EHWZHHQ�GRVH��SODVPD�
concentrations, and side effects.  While other pharmacogenetic studies have been conducted involving methadone-related intoxications, 

these studies did not include methadone-only cases.  Rather, the studies used cases involving mixed drug intoxications and/or had small 

VDPSOH�VL]HV��
The current study examines 228 cases involving fatal methadone intoxications, 136 of which are attributed to methadone alone.  A 

FRQWURO�JURXS�RI�����FDVHV�ZLWKRXW�PHWKDGRQH�GHWHFWHG�ZDV�DOVR�VWXGLHG���*HQRPLF�'1$�ZDV�H[WUDFWHG�IURP�EORRG�VWDLQ�FDUGV�SUHSDUHG�
GXULQJ�DXWRSVLHV�SHUIRUPHG�DW�WKH�:HVW�9LUJLQLD�DQG�.HQWXFN\�2I¿FHV�RI�WKH�&KLHI�0HGLFDO�([DPLQHU�XVLQJ�WKH�4,$DPS®�'1$�0LFUR�
'1$�.LW�IROORZLQJ�WKH�PDQXIDFWXUHU¶V�SURWRFRO�IRU�GULHG�EORRG�VSRWV�ZLWK�PRGL¿FDWLRQ�IRU�JUHDWHU�'1$�FRQFHQWUDWLRQ���613�JHQRW\SLQJ�
ZDV� DFKLHYHG� XVLQJ�7DT0DQ®� 613�*HQRW\SLQJ� NLWV� IURP�/LIH�7HFKQRORJLHV™ following the manufacturer’s protocols for real-time 

polymerase chain reaction and allelic discrimination analyses.  Allelic and genotypic frequencies were determined for the six SNPs on 

WKH�&<3�%��JHQH��UV���������UV���������UV���������UV���������UV���������DQG�UV���������LQ�WKH�IDWDOLWLHV�DWWULEXWHG�WR�PHWKDGRQH�
LQWR[LFDWLRQ��Q �����DQG�WKH�FRQWURO��Q �����FDVHV��

7KH� IUHTXHQF\�GLVWULEXWLRQV� IRU� HDFK�RI� WKH� VL[�613V�JHQRW\SHG�ZHUH� LQ�+DUG\�:HLQEHUJ� HTXLOLEULXP�EDVHG�RQ� D�&KL�VTXDUHG�
JRRGQHVV�RI�¿W�WHVW�ZLWK�WZR�GHJUHHV�RI�IUHHGRP���7KH�IUHTXHQF\�RI�PLQRU�DOOHOH�FDUULHUV�ZDV�VLJQL¿FDQWO\�GLIIHUHQW�EHWZHHQ�WKH�REVHUYHG�
JHQRW\SLF�IUHTXHQFLHV�DQG�JHQHUDO�SRSXODWLRQ��S��������IRU�DOO�WKH�613V��H[FHSW�UV���������LQ�WKH�:HVW�9LUJLQLD�.HQWXFN\�SRSXODWLRQ�
IRU�DOO�RI�WKH�PHWKDGRQH�RYHUGRVH�FDVHV�DQG�WKH�PHWKDGRQH�RQO\�RYHUGRVHV���$�7XNH\�WHVW�VKRZHG�WKHUH�ZDV�D�VLJQL¿FDQW�GLIIHUHQFH�LQ�
WKH�PHDQ�EORRG�PHWKDGRQH�FRQFHQWUDWLRQV��PJ�/��EHWZHHQ�WKH�YDULDQWV�IRU�613�UV��������LQ�WKH�PHWKDGRQH�RQO\�IDWDOLWLHV��S ���������
This was not observed in the other SNPs genotyped, but there was an apparent enrichment of the minor allele in the methadone cases. 

7KH�UHVXOWV�RI�WKLV�VWXG\�LQGLFDWH�WKDW�613�UV��������RQ�WKH�&<3�%��JHQH�LV�OLNHO\�OLQNHG�ZLWK�D�VORZ�PHWDEROL]HU�SKHQRW\SH�IRU�
methadone and may contribute to unexpected methadone fatality.  An individual carrying at least one copy of the minor allele for any 

RI�WKH�613V�VWXGLHG�FRXOG�KDYH�D�SRRU�PHWKDGRQH�PHWDEROL]HU�SKHQRW\SH�OHDGLQJ�WR�DQ�LQFUHDVHG�ULVN�RI�IDWDO�PHWKDGRQH�LQWR[LFDWLRQ�
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