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K68 A Survey of Human Performance and Postmortem Cases Involving Ketamine in 
San Francisco Between 1997 and 2013

Alexander C. San Nicolas, MSFS*, 300 Davey Glen Road, 3801, Belmont, CA 94002; and Nikolas P. Lemos, PhD, OCME, Forensic Lab 
Division, Hall of Justice, N Terrace, 850 Bryant Street, San Francisco, CA 94103

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��SDUWLFLSDQWV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�IUHTXHQF\�RI�NHWDPLQH�GHWHFWLRQ��DV�ZHOO�DV�WKH�FRQFHQWUDWLRQ�
UDQJHV�RI�NHWDPLQH�DQG�LWV�SULPDU\�PHWDEROLWH��QRUNHWDPLQH��LQ�+XPDQ�3HUIRUPDQFH��+3��DQG�3RVWPRUWHP��30��IRUHQVLF�WR[LFRORJ\�
cases in the City and County of San Francisco.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�DGGLQJ�WR�WKH�H[LVWLQJ�ERG\�RI�VFLHQWL¿F�NQRZOHGJH�RI�GHPRJUDSKLF�
FKDUDFWHULVWLFV�RI�NHWDPLQH�SRVLWLYH�30�FDVHV��'ULYLQJ�8QGHU� WKH� ,QÀXHQFH� �'8,�� FDVHV�� DQG�GUXJ�IDFLOLWDWHG�FULPH�FDVHV�DQG� WKHLU�
WR[LFRORJLF�¿QGLQJV��LQFOXGLQJ�W\SHV�RI�DQDO\]HG�VSHFLPHQV���DQG�UDQJHV�RI�FRQFHQWUDWLRQV�W\SLFDOO\�HQFRXQWHUHG�LQ�VXFK�FDVHV�

7KH�)RUHQVLF�/DERUDWRU\�'LYLVLRQ��)/'��RI�WKH�2I¿FH�RI�WKH�&KLHI�0HGLFDO�([DPLQHU��2&0(��H[DPLQHV�HYLGHQFH�IURP�+3�DQG�30�
FDVHV�RQ�EHKDOI�RI����ODZ�HQIRUFHPHQW�DJHQFLHV�RSHUDWLQJ�ZLWKLQ�WKH�&LW\�DQG�&RXQW\�RI�6DQ�)UDQFLVFR���)RU�NHWDPLQH��FRPPHUFLDOO\�
DYDLODEOH�(Q]\PH�/LQNHG�,PPXQRVRUEHQW�$VVD\��(/,6$��NLWV�DUH�HPSOR\HG�WR�VFUHHQ�EORRG��FHQWUDO�FDUGLDF�EORRG�LQ�30�FDVHV��YHQRXV�
EORRG�LQ�+3�FDVHV��DQG�RU�XULQH�UHFHLYHG�E\�WKH�)/'���7KH�(/,6$�EORRG�DQG�XULQH�FXWRIIV�IRU�NHWDPLQH�DUH���QJ�P/�DQG����QJ�P/��
UHVSHFWLYHO\���)ROORZLQJ�D�SRVLWLYH�(/,6$�VFUHHQ��FRQ¿UPDWLRQ�DQG�RU�TXDQWLWDWLRQ�LV�SHUIRUPHG�LQ�EORRG��SHULSKHUDO�EORRG�LQ�30�FDVHV��
D�QHZ�DOLTXRW�RI�YHQRXV�EORRG�LQ�+3�FDVHV��DQG�RU�D�IUHVK�DOLTXRW�RI�XULQH�E\�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��*&�06��ZLWK�
D�OLPLW�RI�TXDQWLWDWLRQ�RI�����PJ�/�DQG�����PJ�/�IRU�NHWDPLQH�DQG�QRUNHWDPLQH��UHVSHFWLYHO\���7KH�DVVD\�XVHV�WULSHOHQDPLQH�DV�LQWHUQDO�
VWDQGDUG���7KH�5HWHQWLRQ�7LPHV��7DUJHW��XQGHUOLQHG���DQG�4XDOL¿HU�LRQV�IRU�NHWDPLQH��QRUNHWDPLQH�DQG�WULSHOHQDPLQH�DUH�SUHVHQWHG�LQ�
the table below. 

�ŶĂůǇƚĞ Zƚ�;ŵŝŶͿ /ŽŶƐ�DŽŶŝƚŽƌĞĚ�
;ŵͬǌͿ

1RUNHWDPLQH 5.00 138, 166, 168, 195
Ketamine 9.10 152, 180, 182, 209

9.96 58, 91, 185, 197
,Q�RUGHU�WR�GHWHUPLQH�WKRVH�+3�DQG�30�FDVHV�ZKLFK�LQYROYHG�NHWDPLQH�DQG�QRUNHWDPLQH�LQ�6DQ�)UDQFLVFR�RYHU�WKH�WLPH�SHULRG�RI�

interest, the in-house database was manually interrogated. 
6HYHQ�+3�FDVHV�ZHUH�LGHQWL¿HG�ZLWK�FRQ¿UPHG�NHWDPLQH�DQG�QRUNHWDPLQH�LQ�EORRG��LQ�ZKLFK�VXEMHFWV�DYHUDJHG������\HDUV��UDQJH��

������\HDUV���DQG�ZHUH�SUHGRPLQDQWO\�PDOH��Q ���������ZLWK�D�UDFLDO�GLVWULEXWLRQ�RI�:KLWH�������DQG�$VLDQ�������� �7KH�NHWDPLQH�
FRQFHQWUDWLRQV�LQ�WKHVH�FDVHV�ZHUH��LQ�PJ�/��� �PHDQ�������PHGLDQ�������UDQJH������������VWDQGDUG�GHYLDWLRQ������� �7KH�QRUNHWDPLQH�
FRQFHQWUDWLRQV�LQ�WKHVH�FDVHV�ZHUH��LQ�PJ�/���PHDQ�������PHGLDQ�������UDQJH������������VWDQGDUG�GHYLDWLRQ���������,Q�+3�FDVHV��NHWDPLQH�
ZDV�QHYHU�HQFRXQWHUHG�DORQH��EXW�ZDV�DOZD\V�LQ�WKH�SUHVHQFH�RI�RWKHU�SV\FKRDFWLYH�GUXJV��PRVW�FRPPRQO\�HWKDQRO��Q ����FDQQDELV�
�Q ����EHQ]RGLD]HSLQHV��Q ����DQG�FRFDHWK\OHQH�EHQ]R\OHFJRQLQH��Q ���

,Q�DGGLWLRQ�����30�FDVHV�ZHUH�LGHQWL¿HG�LQYROYLQJ�NHWDPLQH���7ZHQW\�RQH�RI�WKHVH�KDG�WKH�GUXJ�LQ�WKH�GHFHGHQW¶V�EORRG�DQG����RI�
WKH����DOVR�KDG�NHWDPLQH�FRQ¿UPHG�LQ�XULQH���7ZR�30�FDVHV�RQO\�KDG�NHWDPLQH�FRQ¿UPHG�LQ�XULQH�ZKLOH�RQH�KDG�NHWDPLQH�FRQ¿UPHG�
LQ�PXVFOH��DQG�RQH�LQ�OLYHU���'HFHGHQWV�DYHUDJHG������\HDUV��UDQJH��������\HDUV���ZHUH�SUHGRPLQDQWO\�PDOH��Q ����������ZLWK�D�UDFLDO�
GLVWULEXWLRQ�RI�:KLWH��������%ODFN��������:KLWH�+LVSDQLF�������DQG�$VLDQ��������7KH�0DQQHUV�RI�'HDWK�ZHUH������$FFLGHQWV��IRXU�
1DWXUDO�'HDWKV��WZR�8QGHWHUPLQHG��RQH�+RPLFLGH��DQG�RQH�6XLFLGH���7KH�NHWDPLQH�FRQFHQWUDWLRQV�LQ�WKHVH�FDVHV�PHDVXUHG�LQ�SHULSKHUDO�
EORRG��Q ����ZHUH���PHDQ�������PHGLDQ�������UDQJH������������VWDQGDUG�GHYLDWLRQ���������1RUNHWDPLQH�ZDV�RQO\�IRXQG�LQ�¿YH�FDVH�EORRGV�
�UDQJLQJ�IURP����������PJ�/��DQG�FRQ¿UPHG�LQ�IRXU�XULQHV���.HWDPLQH�ZDV�HQFRXQWHUHG�E\�LWVHOI�LQ�OHVV�WKDQ�����RI�DOO�30�FDVHV�LQ�
ZKLFK�LW�ZDV�GHWHFWHG�� �7KH�PRVW�FRPPRQO\�HQFRXQWHUHG�GUXJV�ZLWK�NHWDPLQH�ZHUH�DPSKHWDPLQHV��Q ����FRFDLQH��Q ����PRUSKLQH�
FRGHLQH��Q ����HWKDQRO��Q ����PHWKDGRQH��Q ����R[\FRGRQH��Q ����*+%��Q ����GLSKHQK\GUDPLQH��Q ����DQG�GLD]HSDP��Q ���

7KLV�VWXG\�SURYLGHV�YDOXDEOH�LQIRUPDWLRQ�RQ�WKH�GHPRJUDSKLF�GLVWULEXWLRQ�RI�NHWDPLQH�XVHUV�DQG�GHFHGHQWV�LQ�WKH�&LW\�DQG�&RXQW\�
RI� 6DQ� )UDQFLVFR� DQG� RIIHUV� NHWDPLQH� DQG� QRUNHWDPLQH� UHIHUHQFH� EORRG� FRQFHQWUDWLRQV�� � &RPSDULVRQ� RI� WKH� PHDQ� FRQFHQWUDWLRQV�
VXJJHVWV�WKDW�GHFHGHQWV�ZLWK�NHWDPLQH�LQ�WKHLU�SHULSKHUDO�EORRG�KDYH�FRQFHQWUDWLRQV�WKUHH�WLPHV�KLJKHU�WKDQ�WKRVH�PHDVXUHG�LQ�OLYLQJ�
LQGLYLGXDOV��KRZHYHU��FRPSDULVRQ�RI�WKH�PHGLDQ�YDOXHV�UHGXFHV�WKH�GLIIHUHQFH�WR�DSSUR[LPDWHO\������VXJJHVWLQJ�WKDW�NHWDPLQH�EORRG�
concentrations should not be considered in isolation, but should instead be reviewed together with all other information available for 
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D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�WRWDOLW\�RI�HDFK�FDVH�� �1RUNHWDPLQH�LQ�OLYLQJ�VXEMHFWV�ZDV�GHWHFWHG�LQ�FRQFHQWUDWLRQV�DOPRVW�WZLFH�WKDW�
RI�NHWDPLQH�LQ�WKH�VDPH�FDVHV��VXJJHVWLQJ�D�VXI¿FLHQW�WLPH�LQWHUYDO�IRU�PHWDEROLVP�WR�RFFXU���,Q�SRVWPRUWHP�FDVHV��QRUNHWDPLQH�ZDV�
UDUHO\�GHWHFWHG��VXJJHVWLQJ�WKDW�UDSLG�GHDWKV�RFFXUUHG�VKRUWO\�DIWHU�H[SRVXUH�DOORZLQJ�OLWWOH�RU�QR�WLPH�IRU�NHWDPLQH�WR�EH�PHWDEROL]HG���
The data presented in this study is useful to forensic toxicologists, pathologists, medical examiners, coroners, attorneys, and other law 
HQIRUFHPHQW�DJHQWV�ZKR�QHHG�WR�XQGHUVWDQG�DQG�LQWHUSUHW�NHWDPLQH�DQG�QRUNHWDPLQH�FRQFHQWUDWLRQV�PHDVXUHG�LQ�+3�DQG�30�WR[LFRORJLF�
specimens for the purpose of their medicolegal investigations.

Ketamine, Postmortem Toxicology, Human Performance Toxicology


