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SUMMARY

We present an autopsy case involving benzodiazepines and diphenidine. Quantitative toxicological analysis showed concentrations of 7-aminoflunitrazepam
(a flunitrazepam metabolite), 7-aminonimetazepam (a nimetazepam metabolite), chlorpheniramine and diphenidine in femoral blood of 0.086 ug/ml, 0.027
pg/ml, 0.066 pg/ml, and 0.073 pg/ml, respectively. Death was attributed to combined toxicity due to the influence of multiple drug interactions.
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Smrtelhy pripad kombinovaného uzitia benzodiazepinov a difenidinu.

SUHRN

Pitva pripadu smrtelnej otravy kombinaciou benzodiazepinov a diphenidinu.

V stdnolekarskej praxi sa stretdvame pomerne casto s pozitim lieciv a psychotropnych a omamnych latok.. V praci uvadzame pripad smrti v dosledku kombi-
novaného uzitia benzodiazepinov a difenidinu ako novou psychoaktivnou latkou.

Dvadsat rocna zena bola najdena v jej izbe., pricom v jej blizkosti boli pritomné pocetné prazdne balicky liekov na predpis a balik difenidinu s prislusenstvom
na fajcenie. Pri pitve neboli pozorované Ziadne vyznamné nélezy, ktoré by mohli inak suvisiet s pricinou Umrtia. Za tcelom detekcie vyznamnych cudzorodych
latok boli vykonané toxikologické analyzy pomocou plynovej chromatografie s hmotnosto spektrometrickym detektorom (GC-MS) a kvapalinovej chromato-
grafie s hmotnosto spektrometrickym detektorom (LC / QTOF-MS). Kvantitativna toxikologicka analyza krvi odobratej zo stehnovej Zily ukazala, ze boli pritom-
né latky ako 7-aminoflunitrazepam (metabolit flunitrazepamu), 7-aminonimetazepam (metabolit nimetazepamu), chlorfeniramin a difenidin v koncetraciach
0.086 pg/ml, 0.027 pg/ml, 0.066 pg/ml a 0.073 pg/ml v uvedenom poradi. Smrt bola dosledkom kombinovanej otravy viacerymi liecivami a difenidinom,
novodobou dizajnérskou drogou.

Na zéklade pitevného nalezu zomrelej, vysledkov toxikologického vysetrenia a vysetrovania zo strany Uradov sme dospeli k zaveru, Ze uzitie liekov z radu ben-
zodiazepinov, antagonistov histaminového receptora H1 a dizajnérskej drogy difenidinu viedlo k jej smrti v dosledku ich kombinovanej toxicity. V literattre
su nedostatocné udaje tykajuce sa interakcie liekov v pripadoch viacpocetného uzivania drog, nami uvedena studia poukazuje aj na to, ze by sa mala venovat
vdcsia pozornost takymto kombinovanym otravam.

Kltacové slova: kombinovana intoxikacia — benzodiazepiny - difenidin.
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Ingestion of multiple psychotropic drugs is sometimes ob-
served in forensic cases (1-3). Flunitrazepam and nimetazepam
are benzodiazepine derivatives, both widely used as hypnotics
(4,5). Diphenidine, a new psychoactive substance, appeared on
the illegal market at the end of 2013 in Japan (6).

We report herein a case of death due to combined use of mul-
tiple psychotropic drugs with diphenidine, and discuss the inte-
ractions among these drugs.
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CASE REPORT

A female in her twenties was found dead lying face down on
her bed. Numerous empty packets of prescription drugs and
a package of new psychoactive substances with an implement
for smoking were nearby. Subsequent police investigations re-
vealed that the deceased had been prescribed medication for
insomnia. Medico-legal autopsy revealed slight abrasions on
the dorsal surface of the both hands, but these were not consi-
dered contributory to the cause of death. No findings of natural
disease were observed.

The deceased was 157 cm in height and weighed 45 kg. Her
heart weighed 220 g and contained 140 ml of blood without
coagulum. The brain weighed 1413 g and was slightly edema-
tous. The left and right lungs weighed 389 g and 460 g, respec-
tively, and were congested. Histological examination revealed
marked congestion and edema in the lungs. No notable chan-
ges were evident in the other organs, other than congestion.
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Figure 1. Total ion chromatogram (TIC) and mass spectrum of (a) 7-aminoflunitrazepam, (b) 7-aminonimetazepam and (c) chlor-

pheniramine in blood sample.

A drug screening test using a Triage™ panel (Biosite Diagnos-
tic, San Diego, CA) yielded positive results for benzodiazepines.
Postmortem blood samples were collected for toxicological in-
vestigation.
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TOXICOLOGICAL EXAMINATION

Toxicological analysis using gas chromatography-mass
spectrometry (GC-MS) was performed with a slight modificati-
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Figure 2. Total ion chromatogram (TIC), extracted ion chromatogram (EIC) and mass spectrum of diphenidine in blood sample.
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Table 1. Concentrations found for each drug and metabolite in the post-mortem blood (ug/ml).

Specimen Blood Therapeuticl Toxic range Lethal range *
concentration | range *

flunitrazepam B.D.L
7-aminoflunitrazepam 0,086
nimetazepam B.D.L
7-aminonimetazepam 0,027
nitrazepam B.D.L
chlorpheniramine 0,066
diphenidine 0,073

0.005-0.015 0.01-0.05 >0.16 **
0.013 t No data No data
No data No data No data
0.03-0.1 0.2-3 5
0.003-0.017 - 1.18

= No data >0.7114

* Therapeutic and lethal ranges are cited from the reference (8).
** | ethal range includes total of flunitrazepam and 7-aminoflunitrazepam (9).

1+ Cmax data from interview form (10).
9 The data is cited from the reference (11).
B.D.L: below the detection limit

on of a previously reported method (7). In brief, a GC-MS, 6890N
gas chromatograph combined with a 5973MS mass spectrome-
ter (both Agilent Technologies, Santa Clara, CA) was used. The
gas chromatograph was fitted with a DB-5MS column (30m x
0.25 mm I.D,, film thickness, 0.25um; Agilent Technologies).
Identification of each compound was determined by retention
times and confirmation ions (7-aminoflunitrazepam, 7-amino-
nimetazepam and chlorpheniramine for m/z=325, 279 and 203,
respectively). The blood samples were extracted with the Focus’
columns (Agilent Technologies) and incubated with the acetyla-
ting reagents according to the pervious report (7). We have used
diazepam-d, (Hayashi Pure Chemical Ind Ltd., Osaka, Japan) as
internal standard, and the recovery of each compound at the le-
vel of 1Tug/ml was obtained by comparing the peak area of each
compound in a whole blood extract with that in the standard
solution.

Determination and quantification of diphenidine was perfor-
med by liquid chromatography quadrupole time-of-flight-mass
spectrometry (LC/QTOF-MS). In brief, liquid chromatography
separations were carried out using Nexera (Shimadzu, Kyoto, Ja-
pan). A ZORBAX Eclipse Plus C18 (2.1 mm x 100 mm, 1.8-um par-
ticle size; Agilent, Santa Clara, CA) was used with a mobile phase
of solvent A (0.1% formic acid containing 10 mM ammonium
formate) and solvent B (acetonitrile). A Triple TOF® 5600 mass
spectrometer (AB Sciex, Framingham, MA) was used to obtain
accurate mass and MS/MS spectra. Quantitation of ethanol was
performed using headspace gas chromatography.

RESULTS AND DISCUSSION

Toxicological analysis identified 7-aminoflunitrazepam (me-
tabolite of flunitrazepam), 7-aminonimetazepam (metabolite
of nimetazepam), chlorpheniramine (Figure 1) and diphenidine
(Figure 2), respectively. Neither nitrazepam (as a metabolite of
nimetazepam) nor ethanol was detected in the blood. Table 1
shows the quantification for each drug in the blood, along with
the currently established therapeutic, toxic and fatal levels (8-
11). Analytical results indicated the presence of a toxic level of
7-aminoflunitrazepam, while chlorpheniramine was slightly
over the normal therapeutic range (0.003-0.017 pg/ml) (8). Di-
phenidine was at about one-tenth of the fatal range, and data
are currently lacking regarding the toxic range for 7-aminoni-
metazepam.

Diphenidine is a N-methyl-D-aspartic acid (NMDA) receptor
antagonist (11-13). NMDA antagonists exert protective effects
against neuronal death and dissociative anesthetic effects (14),
and diphenidine alters the level of consciousness (12). Details
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of the pharmacological effects and toxicity are not well known,
but additive effects may result when combined with other de-
pressants such as benzodiazepines (15). In the present case,
one-tenth of a fatal level of diphenidine was detected.

Among the detected drugs, 7-aminoflunitrazepam and 7-ami-
nonimetazepam are metabolites of flunitrazepam and nimeta-
zepam, respectively (4,16-18). Both 7-aminoflunitrazepam and
7-aminonimetazepam in blood are markers of the intake of the
parent drugs flunitrazepam and nimetazepam, respectively. As
both flunitrazepam and nimetazepam are derivatives of nitro-
benzodiazepine and nitrazepam (4,5), they have similar chemi-
cal structures and have some ranges of those therapeutic levels
(4,5,18). Although no information is currently available on the
toxicity of nimetazepam, toxicity and pharmacological actions
were considered likely to resemble those of flunitrazepam, and
blood levels seemed to be in the toxic range. Chlorphenirami-
ne is a first-generation histamine H, receptor antagonist that is
used to treat symptoms of the common cold and rhinorrhea (4).
The postmortem blood concentration of chlorpheniramine in
the present case was above the therapeutic range, but seems to
be below the fatal range (8). As histamine acts as a neurotrans-
mitter in the central nervous system (CNS), first-generation H,
receptor antagonists such as chlorpheniramine cause sedation,
even in conventional therapeutic doses (19). Such drugs also re-
inforce the pharmacological action of CNS depression induced
by benzodiazepines (9).

We have calculated the victim’s total amounts of intake of
flunitrazepam and chlorpheniramine, using values of the dis-
tribution volume (Vd) for flunitrazepam (3.4-5.5L/kg) and chlor-
pheniramine (3-6L/kg) (4), the victim’s body weight and each
blood levels. We therefore estimated that she had ingested at
least 13.1 mg of flunitrazepam and 8.9 mg of chlorpheniramine,
respectively. However, as we could not obtain the values of Vd
for both nimetazepam and diphenidine, we could not estimate
total intake of those drugs.

Based on the autopsy findings, the results of toxicological
examination and the investigation by the authorities, we conc-
luded that multiple drug ingestion including benzodiazepines,
histamine H, receptor antagonist and new psychoactive sub-
stances, led to her death due to their combined toxicity. Althou-
gh scant data exists concerning drug interaction effects in cases
of multiple drug use, the present case shows that more attenti-
on should be paid to multiple psychotropic drugs.
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6. trilateralni sympozium, Roznov pod Radhostém

Ve dnech 24.-26.5.2017 se uskutecnilo jiz 6. Trilateralni sympozium s mezindrodni Ucasti v Roznové pod Radhostém. Pfednaskovy
program se tradi¢né konal v Janikové stodole Valasského muzea v pfirodé a v prednaskovych prostorach Beskydského hotelu Relax, ve
spolupraci Urazové chirurgie, traumatologie, Policie CR a soudniho Iékafstvi. Sym-
pozium slavnostné zahdjil prezident kongresu doc. MUDr. Leopold Pleva, CSc.,
ktery byl oficidlné ocenén policejnim prezidentem genmijr. Mgr. Bc. Tomasem
Tuhym. P¥i slavnostnim zahdjeni byl pfitomen téZ jeden z hlavnich organizator(
MUDr. Igor Dvoréacek, Ph.D. Nasledoval dvoudenni odborny program, béhem kte-
rého zaznélo celkem 24 Ustnich sdéleni ¢eskych, slovenskych a polskych kolegt
z fady medicinskych i jinych obor( a byla k dispozici i posterova sekce. U¢astnici
sympozia byli po ¢tvrte¢nim odborném programu odménéni vepfovymi hody
v prostorach skanzenu Valasského muzea a nasledné spole¢enskym programem
v Beskydském hotelu Relax. Celkem 225 registrovanych posluchacl z fad odbor-
né verejnosti tak mélo bohaty vzdélavaci i kulturni program.

Krasné prostory roznovského Valasského muzea v pfirodé opét za dva roky pfi-
vitaji jiz 7. TrilateraIni sympozium.

Text: Michaela Ublovd, Miroslav Safr
Foto: Igor Dvordcek
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