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A fatal case due to cough syrup abuse
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SUMMARY

We describe here a fatal abused case of cough syrup, containing chlorpheniramine and dihydrocodeine. Postmortem blood concentra-
tion of chlorpheniramine was above fatal levels, but dihydrocodeine concentration was within a therapeutic ranges, and those drug le-
vels in blood were discussed from the viewpoint of forensic pharmacokinetics. We concluded that the cause death was due to the chlorp-

heniramine poisoning.
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Fatalni pfipad abusu sirupu proti kasli

SOUHRN

Popsan fatdlni pfipad abtzu sirupu proti kasli, obsahujici chlorpheniramin a dihydrokodein. Koncentrace chorpheniraminu po smrti
byla v krvi nad smrtici Grovni, ale koncentrace dihydrokodeinu byla v terapeutickém pésmu a tyto hodnoty byly diskutovény z hlediska
forenzni farmakokinetiky. Usuzujeme, Ze pficinou smrti byla otrava chlorpheniraminem.
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In a case of death by drug abuse, forensic toxicologists should
consider the scientific proof. There may be a long delay between the
drug intake and death, during which time the blood or tissue level may
decline (1). It may be essential to have markers of drug abuse follo-
wing use over a relatively long ferm. Bron® is an over-the-counter
cough syrup sold in Japan, and it is sometimes abused (2). Here we
report a fatal case of cough syrup abuse.

CASE HISTORY

A female in her thirties (160cm, 60kg) was found dead in her bed.
Subsequent investigation by the authorities revealed that there were
22 empty bottles of New Bron® Solution-Ace around her. This medi-
cine contains 60mg of dihydrocodeine phosphate and 24mg of chlorp-
heniramine maleate per bottle (120ml) (2).

A medico-legal autopsy revealed no evidence of external injury,
nor findings of natural disease. Both lungs showed severe edema and
congestion. Slight cerebral edema was also observed. Toxicological
analysis showed that concentrations of dihydrocodeine and chlorphe-
niramine in the femoral blood were 0.054 ug/ml and 2.4 ug/ml, res-
pectively. No ethanol was detected in the blood.

DISCUSSION

Blood concentrations following therapeutic dose of dihydrocodei-
ne and chlorpheniramine ingestion range between 0.03-0.25 ug/ml
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and 0.01-0.017 ug/ml, respectively, while fatal levels are those abo-
ve 0.7-12 ug/ml and 0.5-1.1 ug/ml, respectively (3,4). In the pre-
sent case, the postmortem concentrations of chlorpheniramine was
above fatal levels, but dihydrocodeine concentration was within a the-
rapeutic ranges.

Because the elimination half-life of dihydrocodeine (3.4-4.5hr)
(5) is shorter than that of chlorpheniramine (12-43hr) (5), chlorp-
heniramine had accumulated in her blood. The concentration dif-
ference between dihydrocodeine and chlorpheniramine may be ref-
lected the Frequent intake of cough syrup over a re|ative|y |ong term.
Although the details of her history of abuse was unknown, accu-
mulation of chlorpheniramine in blood may be an important fin-
dings of Bron® abuse.

Chlorpheniramine, a first-generation antihistamine, has anticholi-
nergic effects and produces excitatory effects on central nervous sys-
tem when taken in overdose (6). Convulsion is sometimes observed
as an adverse effect of stimulating the central nervous system (7). In
case of poisoning, it causes deep coma with cardio-respiratory col-
lapse and death, terminally (6).

We have also estimated the victim'’s total amounts of ingestion
of New Bron® Solution-Ace. Using values of the distribution volu-
me (Vd) for dihydrocodeine (1.0-1.3 L/kg) and for chlorphenira-
mine (3-6 L/kg) (5), the victim’s body weight and femoral blood
levels, the calculated amounts of dihydrocodeine and chlorpheni-
ramine were 3.2-4.2mg and 432-850mg, respectively. The esti-
mated total amount of chlorpheniramine was equivalent o the con-
tents of chlorpheniramine maleate in at least 25 bottles of New
Bron® Solution-Ace.

CONCLUSION

From the autopsy findings and the results of the toxicological exa-
mination, we concluded that the cause of her death was due to the
chlorpheniramine poisoning. Chlorpheniramine may become a re-
liable marker of Bron® abuse.
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Piate sympézium Osteuropaverein Rechtsmedizin sa konalo v diioch 12.
- 14. aprila 2012 v Szegede v Madarsku. Podujatie organizovali pracov-
nici IngtitGtu sidneho lekdrstva Univerzity v Szegede v spolupréci s Ma-
darskou a Nemeckou spolo¢nostou sidneho lekarstva. Témou sympézia
bolo ,Riadenie motorovych vozidiel pod vplyvom psychoaktivnych latok”.
Na druhy defi po registrécii a ,Welcome drink” diia 13. aprila bolo sym-
pézium slévnostne otvorené. Nasledoval blok troch pozvanych prednéasok.
Prvy prispevok S. Howinga, socidlneho psycholéga z Holandska bol veno-
vany vysledkom eurépskeho vyskumného projektu DRUID - Driving under
the influence of drugs, alcohol and medicines a névrhu ich implementécie
do holandskej legislativy. Ide predovietkym o zavedenie tzv. roadside tes-
tov na analyzu odobratych slin a klinickych testov na zistovanie znédmok
ovplyvnenia psychoaktivnymi létkami u G&astnikov cestnej premavky a sta-
novenie limitnych koncentrécii pre pét vybratych skupin psychoaktivnych
latok. Vysledky projektu ukazali, Ze vy3etrenie slin je dobre vyuzitelnd a fi-
nanéne prijatelnd metéda. Legislativne zmeny by mohli byt schvélené v ro-
ku 2013. Dr. Melegh z Technickej a ekonomickej univerzity v Budapeiti
demonstroval najnovsiu verziu programu Virtual Crash tykajicu sa simu-
lécii stretu chodca a osobného motorového vozidla, ktoré je dostupné na
www.vcrash3.com. Program je mozné zakipit a stiahnuf za 1650, eur.
V zévere bloku vystipila, v predvecer sympézia v Budapesti habilitovang,
Dr. Kereszty z organizujiceho pracoviska v Szegede, ktoré sa zaoberala
dopadom ¢&lenstva krajin v Eurépskej Gnii a vznikom Schengenského pries-
toru na précu stdnych lekérov. Volny pohyb oséb méze komplikovaf rie-
Senie smrfelnych pripadov, & uz ide o chorobné priciny napr. lietba ordi-
novand v inej krajine, Umrtie v inej kraijine, problémy identifikdcie u nezé-
konnych migrantov, tmrtie na nésledky dopravnej nehody, ku ktorej doslo
v inom 3téte atd’. Uvedend situécia si vyZaduje velmi Gzku medzindrodnd
spoluprécu, zblizovanie jednotlivych stdnolekérskych systémov ako aj no-
vé koncepcie postgradudlneho vzdelévania zamerané viac ,medzinérod-
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ne” resp. minimélne na detailnejie poznanie sddnolekarskych systémov
v susednych krajinéch.

Nasledoval blok piatich prednasok venovanych hlavnej téme. Boli pre-
zentované vysledky madarskej Géasti na projekte DRUID. V rémci ,roadsi-
de” stodie bolo vy3etrenych 3010 vodicov. Zdé sa byt neuveritelng, Ze len
u styroch bol zisteny alkohol. Nezakonné drogy boli zistené v 0,99 % a li-
ecivé v 3,68 % pripadov. Najéastejsie zistené nezdkonné drogy boli kana-
binoidy, amfetaminy a kokain. Medzi liecivami dominovali benzodiazepi-
ny nasledované liec¢ivami na baze opidtov. Prezentované vysledky sloven-
skej 0&asti na projekte DRUID budé predmetom samostatnej publikécie.
V smrtelnych pripadoch vodi¢ov v Csongrédskej oblasti bol alkohol ziste-
ny v 33 % pripadov. Liecivé boli zistené v 11 % pripadov, pricom vietky
koncentrécie v krvi boli v terapeutickom rozmedzi. Nezdkonné drogy boli
zistené v 4,5 % pripadov. Prezentécia z Polska z regiénu Katowice ukéza-
la pomerne vysoké percento zistenych lieciv u Géastnikov dopravnych ne-
had vo vietkych kategériéch. Hladé sa riesenie, akym spdsobom by bolo
mozné vyli¢it tieto osoby z cestnej premavky. Popoludni bol pre Géastni-
kov sympézia pripraveny vylet do pusty. V 45 km vzdialenej obci Mezdhe-
gyes mali moznost vidiet ukézky drezdry koni. Nasledovala vegera s typic-
kymi miestnymi 3pecialitami.

Prvy blok druhého diia bol opét venovany hlavnej téme, prezentécie
v druhom bloku patrili do kategérie varia.

Celkove odznelo v ramci odborného programu 17 prispevkov, 11 z Ma-
darska (9 prezentovali pracovnici usporiadajiceho pracoviska), 2 z Ne-
mecka a po jednom z Holandska, Loty$ska, Polska a Slovenska. Tridsattri
Géastnikov sympézia vytvorilo komornd atmosféru viac menej typickd pre
vz tradiéné sympézid Osteuropaverein Rechtsmedizin.
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