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H10 A Fatality Due to Type I Long QT Syndrome (LQTS) Associated With Electrolyte 
Abnormalities and Therapeutic Levels of Citalopram

Dennis J. Chute, MD*, Dutchess County MEO, 168 Washington Street, Poughkeepsie, NY 12601; and Robert J. Bready, MS, Dutchess 
County MEO, 168 Washington Street, Poughkeepsie, NY 12601

7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�UHYLHZ�WKH�UHODWLRQVKLS�EHWZHHQ�7\SH�,�/476��G\VUK\WKPLD��DQG�ULVN�IDFWRUV�LQ�WHHQDJHUV�
This presentation will impact the forensic science community by presenting a case report of a lethal arrhythmia in Type I LQTS 

associated with blood levels of citalopram in the therapeutic range.

7KH�DFTXLUHG�RU�LQKHULWHG�FRQGLWLRQ�NQRZQ�DV�/476��GH¿QHG�E\�SURORQJDWLRQ�RI�WKH�47�LQWHUYDO��WKH�WLPH�LQWHUYDO�IURP�WKH�VWDUW�
RI� FDUGLDF�YHQWULFXODU�GHSRODUL]DWLRQ� WR� WKH�FRPSOHWLRQ�RI� UHSRODUL]DWLRQ�!���PVHF��� LV�GXH� WR� LQWHUIHUHQFH�ZLWK�QRUPDO�P\RFDUGLDO�
UHSRODUL]DWLRQ�1� � ,W�PD\�FDXVH�YHQWULFXODU�¿EULOODWLRQ��7RUVDGHV�GHV�3RLQWH� �7G3��� SDOSLWDWLRQV�� V\QFRSH�� VHL]XUHV�� DQG� VXGGHQ�GHDWK���
Presentation occurs at any age but childhood or early adulthood is typical.  Inherited LQTS is due to 13 genetic mutations in ionic 

FKDQQHO�JHQHV��FKDQQHORSDWKLHV���PRVW�RI�ZKLFK�DUH�GRPLQDQWO\� LQKHULWHG�� �7KUHH�JHQHV�PDNH�XS� WKH�PDMRULW\�RI�FDVHV��7\SHV�������
and 3).  Type 1 is caused by mutations in the voltage gated potassium channel gene KCNQ1 and is associated with arrhythmias during 

H[HUFLVH�RU�HPRWLRQDO�VWUHVV���7KH�KHDUW�XVXDOO\�DSSHDUV�JURVVO\�DQG�PLFURVFRSLFDOO\�QRUPDO�LQ�\RXQJHU�SDWLHQWV���'LDJQRVLV�GHSHQGV�
RQ�WKH�FOLQLFDO�KLVWRU\��HOHFWURFDUGLRJUDP�FKDQJHV��ODERUDWRU\�UHVXOWV��DQG�D�UHYLHZ�RI�WKH�SDWLHQW¶V�PHGLFDWLRQ�OLVW���.QRZQ�ULVN�IDFWRUV�
IRU�7G3�LQ�WKHVH�SDWLHQWV�DUH���K\SRNDOHPLD��K\SRPDJQHVHPLD��K\SRFDOFHPLD��IHPDOH�JHQGHU��DJH�RYHU����\HDUV��DQG�PHGLFDWLRQV�WKDW�
EORFN�WKH�SRWDVVLXP�FKDQQHO�IXQFWLRQ�2,3� �2QH�VXFK�GUXJ�LV�WKH�VHURWRQLQ�VHOHFWLYH�UHXSWDNH�LQKLELWRU�FLWDORSUDP��KRZHYHU�� WKH�EORRG�
levels needed to produce this side effect are debated.4-7��2I�QRWH��WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�UHFHQWO\�SXEOLVKHG�D�ZDUQLQJ�DERXW�
citalopram used in higher doses.8

7KLV�VWXG\�GHVFULEHV�DQ����\HDU�ROG�IHPDOH�ZKR�FROODSVHG�DQG�ZDV�IRXQG�WR�EH�LQ�YHQWULFXODU�¿EULOODWLRQ�E\�SDUDPHGLFV���-XVW�SULRU�
to collapsing, she was emotionally upset due to an argument with her boyfriend.  After resuscitation, she converted to a sinus rhythm 

EXW�GHYHORSHG�SURORQJHG�VHL]XUHV�DQG�H[SLUHG�IURP�DQR[LF�HQFHSKDORSDWK\�¿YH�GD\V�ODWHU���$Q�DGPLVVLRQ�HOHFWURFDUGLRJUDP�VKRZHG�
D�FRUUHFWHG�47� LQWHUYDO� �%D]HWW¶V� IRUPXOD��RI����PVHF�DQG�VHUXP�FKHPLVWULHV� UHYHDOHG�K\SRNDOHPLD� ����P(T�/��DQG�K\SRFDOFHPLD�
����PJ�G/��FRUUHFWHG����7KH�UHDVRQ�IRU�KHU�HOHFWURO\WH�DEQRUPDOLWLHV�ZDV�QRW�LGHQWL¿HG���6KH�KDG�EHHQ�WDNLQJ������PJ�RI�FLWDORSUDP�
SHU�GD\�IRU�GHSUHVVLRQ��WKHUH�ZDV�QR�KLVWRU\�RI�KHDULQJ�ORVV�RU�VXGGHQ�FDUGLDF�GHDWK�LQ�WKH�IDPLO\���7KH�DXWRSV\�ZDV�XQUHPDUNDEOH�DQG�
KHU�KHDUW�DSSHDUHG�VWUXFWXUDOO\�QRUPDO������JUDPV��� �$�SRVWPRUWHP�EORRG�VDPSOH�VXEPLWWHG� WR�*HQH'[�IRU�JHQHWLF� WHVWLQJ�UHYHDOHG�
a disease-causing missense mutation in the C-terminal end of the KCNQ1 (R594Q) gene, a cause of Type 1 LQTS.9,10  This R594Q 

YDULDQW�RFFXUV�ZLWKLQ�WKH�DVVHPEO\�SRUWLRQ�RI�WKH�.&14��SURWHLQ���$Q�DGPLVVLRQ�EORRG�VDPSOH�DQDO\]HG�E\�1DWLRQDO�0HGLFDO�6HUYLFHV�
Laboratories had a citalopram level of 120ng/mL.  Reported premortem therapeutic levels are in the 40-100ng/mL range.  Reported 

incidental postmortem ranges for this drug vary but are slightly higher:  400ng/mL, 90-760ng/mL, a median of 300ng/mL, 90-1,300ng/

ml.11-15  Lethal levels for this drug are usually much higher.16  The cause of death was attributed to a cardiac arrhythmia associated with 

the LQTS and electrolyte abnormalities.  The contribution made by citalopram toward the initial dysrhythmia remains speculative but 

JLYHQ�WKH�)'$�ZDUQLQJ�DERXW�FLWDORSUDP�DQG�7G3�DW�KLJKHU�GRVHV��LW�LV�GLI¿FXOW�WR�GLVPLVV�LWV�UROH�HQWLUHO\�DV�VRPH�ZRXOG�VXJJHVW�7,17,18  

7KH�FDVH�UDLVHV�WKH�TXHVWLRQ���6KRXOG�FOLQLFLDQV�VFUHHQ�IRU�/476�ZLWK�DQ�HOHFWURFDUGLRJUDP�EHIRUH�VWDUWLQJ�IHPDOHV�RQ�FLWDORSUDP"�
,Q�VXPPDU\��WKLV�ZDV�D�FDVH�RI�LQKHULWDEOH�/476�LQ�D�WHHQDJHU�ZLWK�ULVN�IDFWRUV�IRU�WKH�GHYHORSPHQW�RI�YHQWULFXODU�G\VUK\WKPLDV��

LQFOXGLQJ�K\SRNDOHPLD��HPRWLRQDO�VWUHVV��DQG�IHPDOH�JHQGHU���6KH�ZDV�DOVR�RQ�D�PHGLFDWLRQ�SUHYLRXVO\�DVVRFLDWHG�ZLWK�GHYHORSPHQW�RI�
TdP, although typically at higher doses than prescribed.  What contribution it made is uncertain.  This report adds to the literature on 

citalopram blood levels in cases associated with the inheritable LQTS.
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