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A CASE OF SUICIDAL CAFFEINE INTOXICATION
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Abstact

The aim of this work was to present the clinical symptoms and toxicological results in the case of intentional poisoning in
a 33-year-old man, who took caffeine in powder form. The autopsy and histopathological analysis showed no significant chang-
es. The results of toxicological tests were compared with available literature data on suicidal deaths due to caffeine overdose.
The biological materials were subjected to toxicological analysis for the presence of ethyl alcohol, using headspace gas chro-
matography with flame ionization detection (HS-GC-FID), as well as medicines and illicit drugs, using ultra-high performance
liquid chromatography coupled with triple quadrupole tandem mass spectrometry (UHPLC-QqQ-MS/MS).

Toxicological tests have shown the presence of ethyl alcohol in the blood (1.47%o) and in urine (2.13%o). As a result of conduct-
ed analyses caffeine was also detected. The caffeine concentrations in blood was 384 pg/ml, while in urine 181 pg/ml.
Unrestricted access to drugs, dietary supplements and energy drinks containing caffeine may promote intentional or unintention-
al poisoning with this substance. Therefore, the concentrations of caffeine in biological materials should be routinely determined

in toxicological laboratories.
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1. Introduction

Caffeine (1,3,7-trimethylxanthine) is a purine alka-
loid that constitutes one of the most common central
nervous system (CNS) stimulants. It occurs among
others in coffee and cocoa beans, tea and llex para-
guariensis leaves or guarana seeds. Widespread ac-
cess to caffeine-containing foods makes that its dai-
ly consumption by adult population is estimated at
approximately 90% (Wierzejska, 2012). Due to its
stimulant effects it is included in the composition of
numerous OTC medications and dietary supplements,
the non-medical trading of which is not subject to le-
gal control. Caffeine is also available in the anhydrous
form, which is popular especially among body-build-
ers. The plurality of sources and ready availability of
caffeine, also in online sales, may contribute to the

cases of intoxication with this substance, similarly as
information on the methods for overdose and lethal
doses that may be found on Internet fora.

Caffeine content in food products, mediations and
dietary supplements is variable. Tea (200-250 ml)
contains 50-80 mg of caffeine, coffee (200-250 ml)
contains 80-100 mg, chocolate 70-198 mg/100 g,
energy drinks 80-160 mg of caffeine per can, med-
ications and dietary supplements 100-200 mg/tablet.
Caffeine in the anhydrous form is also available in
its pure form, it is estimated that one teaspoon of the
powder corresponds to caffeine equivalent in approx-
imately 25 coffee cups (Aknouche, Guibert, Tessier,
Eibel, Kintz, 2017; Beauchamp, Amaducci, Cook,
2017; Musgrave, Farrington, Hoban, Byard, 2016).
Due to the reports on fatal cases following caffeine
consumption in its pure form, in 2014 the Food and
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Drug Administration issued a warning concerning the
hazard associated with consumption of high caffeine
doses in the anhydrous form (Beauchamp et al., 2017).

2. Case report

A 33-year-old man was found in the apartment by
his partner. The woman discovered empty beer and
wine bottles in the room where he stayed. The woman
reported that her partner gibbered, and behaved “like
a drunk”. At first he said that he had taken a “toxin”,
and finally he admitted to his partner that he had tak-
en “caffeine powder” to commit suicide. The woman
contacted his parents to help her carry their son to their
apartment. After reaching this place, condition of this
man deteriorated: his skin was pale and sweaty, he
was weakened, had consciousness disorders, and had
brown vomit. Then convulsions, breathing disorders,
and finally circulatory arrest occurred. Resuscitation
initiated first by his family members, and then by the
emergency team, did not restore his vital functions.

Forensic and medical autopsy of his body and his-
topathological tests on sections of the organs of the
deceased did not show any pathological lesions.

3. Materials and methods
3.1. Chemical reagents

Reagents: water (Chromasolv® LC-MS), acetoni-
trile (LiChrosolv® LC-MS), methanol (LiChrosolv®
LC-MS), ethyl acetate (LiChrosolv® LC-MS) and
formic acid were purchased from Merck (Darmstadt,
Germany); ammonium formate from Sigma-Aldrich
(Bangalore, India); ammonium carbonate from Flu-
ka (Buchs, Switzerland); diazepam-d; from Cerillant
(Round Rock, Canada).

3.2. Tested material

Materials for toxicological tests included blood
samples collected before autopsy from the femoral
vein, by cutaneous incision and urine collected during
autopsy after opening of the body cavities, by incision
of the urinary bladder walls.

3.3. Sample preparation
0.2 ml blood/urine was transferred to a 10-ml plas-

tic tube. Then 0.02 ml of the internal standard (diaze-
pam-d, 1 pg/ml) methanol solution and 0.2 ml of the

buffer (0.5 M ammonium carbonate, pH 9) were added.
Liquid-liquid extraction was performed after addition
of 2 ml of ethyl acetate. The samples were vortexed
for 10 minutes at 2,500 rpm, and then centrifuged for
10 min (2,540 x g). The organic phase was transferred
to 2-ml plastic Eppendorf vials, and then evaporated
to dryness under nitrogen at 40°C. To the dry extract
0.05 ml of methanol was added, vortexed for 1 min
(2,500 rpm) and centrifuged for 3 min (12,300 x g),
and then the sample was transferred to a glass insert.
The upper limit of quantification (ULOQ) is 20 pg/mL.
Due to the fact that linearity of the curve was exceed-
ed before quantitative tests, biological material was
properly diluted with water (LC-MS purity). Injection
volume was 2 pl.

3.4. Chromatographic and spectrometric
conditions

Ethyl alcohol concentration was determined by
headspace gas chromatography on two columns with
two flame ionisation detectors (HS-GC-FID).

Sample testing for the presence of medications and
drugs were conducted using ultra-high performance
liquid chromatograph (UHPLC Nexera X2, Kyoto,
Japan). Chromatographic separation was performed
using Kinetex® XB-C18, 2.6 pm, 2.1 x 150 mm col-
umn (Phenomenex, Torrance, CA, USA) at 40°C.
A two-component gradient system with a mobile phase
with constant flow rate of 0.4 ml/min was applied.
Mobile phase consisted of the mixture of 10 mM of
ammonium formate and 0.1% of formic acid in water
(A) and 0.1% of formic acid in acetonitrile (B). The
following gradient was applied: 0 min, 5% B; 12 min,
98% B; 14 min, 98% B; 15 min, 5% B. Then for 5 min
return to the baseline was performed (95% A, 5% B).

Tests were carried out using a tandem triple quad-
rupole mass spectrometer (LCMS-8050, Shimadzu,
Kyoto, Japan). Sample ionisation process was per-
formed using electrospray technique (ESI), data was
collected in positive ion mode. Quantitative analysis
was conducted based on monitoring of selected frag-
mentation reactions (MRM).

The following MS parameters were used: nebu-
lising gas flow rate, 3 I/min; heating gas flow rate,
10 I/min, interface temperature 250°C; desolvation
line temperature (DL), 200°C; heating block temper-
ature, 350°C; drying gas flow rate, 10 1/min. Table 1
presents masses of precursor ions, product ions, col-
lision energies (CE), dwell time for the analyte — caf-
feine and for the internal standard — diazepam-d..
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4. Results

Toxicological tests demonstrated that in blood of
the deceased caffeine concentration was 384 pg/mL
and ethyl alcohol concentration — 1.47%., while in
urine — 181 pg/mL caffeine and 2.13%o ethanol, re-
spectively. Moreover, in both materials main caffeine
metabolites (theobromin, paraxanthin and teophylline)
were detected. Fig. 1 shows the chromatogram with
characteristic MRM transitions for caffeine, while
Fig. 2 — mass spectra of fragment ions for caffeine at
three collision energies (-10, -20, -35 V) in the tested
sample from the man after 20-time dilution.

5. Discussion

Table 2 discusses the literature data related to the
cases of fatal suicidal caffeine intoxication.

Easily availability of caffeine, among others in
the crystalline form, in dietary supplements or ener-

gy drinks, may contribute to intoxications with this
substance also in adolescents. After consumption of
one cup of coffee containing 80—100 mg of caffeine,
maximum plasma concentration of this substance is
2 ng/mL (Aknouche et al., 2017). Recommended caf-
feine dose for adults should not exceed 500 mg/day
(Banerjee, Ali, Levine, Fowler, 2014). Therapeutic
range is 4-10 pg/mL in plasma (Launiainen, Ojan-
perd, 2013). It is estimated that after the intake of
2 g of caffeine medical intervention is recommend-
ed, while a 5-g dose results in overdose of this sub-
stance (Banerjee et al., 2014). It is assumed that initial
toxicity symptoms (e.g. irritability, nervousness, but
potentially also heart palpitations, nausea, sweating,
paraesthesia) are observed above the concentration of
15 ng/mL, while caffeine concentration of 50 pg/mL is
considered to be toxic (Willson, 2018). It is estimated
that oral lethal dose of caffeine is approximately 10 g
(Nawrot et al., 2003). Noto, Hanazawa, Yoshizawa,
Murabayashi and Morioka (2019) reported a case of
a 14-year-old girl, who made an unsuccessful suicide

Intens. (x1,000,000)

36:Caffeine 195,25>138,10(+) CE: -21,0
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Fig. 1. MRM chromatogram of caffeine in urine sample (20-fold dilution).

Table 1.

MRM conditions used in the UHPLC/ESI-MS/MS analysis of caffeine and IS

Compound Precursor ion | Product Ion | Dwell | Q1 Pre Bias | Collision energy | Q3 Pre Bias | Retention time
p [m/z] [m/z] (msec) [V] [VI] [min.]

138.10%* -19 221 -13

Caffeine 195.25 42.20 3.0 -10 -32 -16 3.22
110.15 -10 -24 -17
198.10%* -14 -34 -19

Diazepam-d5 290.00 154.10 13 -14 -28 -15 7.64
227.20 -14 -27 -22

* Jons selected for quantitative analysis

Problems of Forensic Sciences 2019, vol. 117, 37—48
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Table 2
Summary of the clinical signs, autopsy results, and toxicological analysis in suicide deaths related to caffeine
Sex, age | Caffeine Clinical signs, Autipsy results Caffeine Ethyl alcohol | Other xenobiotics Reference
form external concentration[pg/mL | concentration | [ng/mL]
examination or pg/g tissue/blood] | [%o]
M, 31 Tablets Bloody vomiting | About 200 g of 170 - PB 0,24 -PB Acetylslicylic acid Bonsignore
whitish-brownish 79 - U 169000 — PB etal, 2014
(f:ontent with 365 — Be
ragments of
undigested tablets 544-B
in the oesophagus | 556 —Lr
and stomach 811 -Lg
1755-K
10204 — St
F 18 Tablets Alarge amount | Large amounts 290 -PB 0,0-PB Not determined Yamamoto
of vomit around | of grey-white 149 - U 0,0-U etal., 2015
mouth and the particulate from the 276 - B
body mouth to the upper
intestine 588 - Lr
Many drugs 357 -Lg
particles in 1063 - K
gastrointestinal 284 —H
cqntents . 37 _Sk
Diffuse bleeding 237 - MM
from gastric mucosa
22276 — St
Case 5 Tablets A small amount | Three scalp 320 - HB No information | Not determined Banerjee
F 43 of vomit on the | hemorrhages etal,
robe 2014
Case 6 Tablets External Early 180 - HB No information | Not determined
M, 57 examination was | decomposition 220 — PB
difficult because | changes
of revealing the
cadaver after
heavy rainfall
F, Tablets Unconscious A dark-brown 48 — HB (left) 0,0 —PB Not determined Ishikawa
approx. Cardiac arrest viscous stomach 154 — HB ((right (probably etal,
20 content without ventricle) peripheral 2015
tablets or food
. 225-H
residues 17— PB
Errosions on the B
mucous membranes | 31 —PF
of the stomach 21 - CSF

The trachea and
bronchi with
bloody, foamy fluid

16 — VH (left eye)
852 — Be

218 — B (parietal lobe)
180 — B (stem)

172 — B (cerebellum)
198 — St

226 — Lr

260 — K (left)

219 — K (right)
315-Lgl
311-Lg2

192 - Lg3
225-Lg4

124 - Lg5

223-C

227 -Sp

253 -1

210 — Sk

216 — MM (femoral)
211-P

89 -AG

77-FT
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Sex, age | Caffeine Clinical signs, Autipsy results Caffeine Ethyl alcohol | Other xenobiotics Reference
form external concentration[pg/mL | concentration | [ng/mL]
examination or pg/g tissue/blood] | [%o]
Case 7, No ) No information | No information 210 -PB * No information | Venlafaxine — 0,5 * Thelander
M, 21 information O-desmethyl venlafaxine | ¢t al.,
—0,1 * 2010
Case 8, |No No information | No information 153 -PB * No information | Not determined
M, 31 information
Case 12 | No No information | No information 166 — PB * No information | Not determined
F, 20 information
Case 13 | No No information | No information 140 - PB * No information | Not determined
F, 72 information
Case 15 | No ) No information | No information 80 -PB * No information | Mirtazapine 0.1 — PB *
M, 24 information Olanzapine 0.1 — PB *
Citalopram 0.5 — PB *
Desmethyl citalopram
0.1-PB*
Case 16 | No ) No information | No information 160 — PB * No information | Theophiline 2.0 — PB *
F, 46 information Zopiclone 0.04 — PB *
Mirtazapine 0.3 — PB *
Desmethyl mirtazapine
0.1-PB*
Case 20 | No ) No information | No information 192 -PB * No information | Nortriptyline 0.2 — PB *
F, 79 information Zopiclone 0.02 — PB *
Citalopram 0.3 — PB *
Desmethyl citalopram
0.1-PB*
Case 21 | No No information | No information 310-PB* No information | Not determined
F, 33 information
Case2 | Tablets No information | No pathological 210-PB * 0,0-PB Orphenadrine 2,2 — PB * | Holmgren
M, 21 changes Thioridazine 1,1 — PB * %%14»
Case 3 Tablets No information | No pathological 153 -PB * 0,0—-PB Not determined
M, 31 changes
About 100 tablets
residues in the
stomach
F, 25 3-4 cans of | Vomiting No pathological 141 -PB 2,66 mg/g — PB | Nicotine(qualitive) — Jantos et
energy drink changes 177 — HB X al., 2013
and capsules | o g of 144 — CSF Cotinine(qualitive) —
consciousness 1630 — Be >
881510 — St (reffered
to the total amount)
157 -Lr
228 - K
124-B
314 - MM
M, 48 Powder in Sweating Cyanosis of arms, 401 - PB 0,0 -PB Amiodarone 4200 — PB | Aknouche
zip-lock bag legs and nails Nordiazepam 188 — PB | ¢tal.,
Cardiac arrest A mixture of food Sertraline 31 — PB 2017
and powder in Fluoxetine 48 — PB
stomach content
Case 1 Tablets Empty blisters No significant 116 —-HB No information | HbCO 2.% — HB (right | Fojihara
E 19 of caffeine, changes 619 — St ventricle) iin.
tandospirone and HbCO 4.0% — HB (left | (2017)
diphenhydramine ventricle)
at the scene

F — female; M — male; PB — peripheral blood; HB — heart blood; PF — pericardial fluid; U — urine; VH — vitreous humor; CSF — cer-
ebro-spinal fluid; Be — bile; Lr — liver; B — brain; K — kidney; St — stomach content; Sk — skin; Sp — spleen; H — heart; P — pancreas;
MM — muscle, Lgl — right lower lobe; Lg2 — right middle lobe; Lg3 — right upper lobe; Lg4 — left upper lobe; Lg5 — left lower lobe;
C — colon; J — jejunum; AG — adrenal gland; FT — fat tissue; * — concentration in pg/g blood
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attempt by taking 124 tablets at a total dose of 12.4 g
of caffeine. The teenage girl testified that she had got
the information on the method and lethal caffeine dose
from the Internet, and then she deleted the data on the
reviewed pages from the web browser. Schmidt and
Karlson-Stiber (2008) reported a case of a 17-year-old
girl, who tried to commit suicide by taking 12 g of caf-
feine as tablets. A similar unsuccessful suicide attempt
was taken by a 18-year-old boy, by taking approxi-
mately 10 g of caffeine, also in a tablet form (Kapur,
Smith, 2009). Yamatoto et al. (2015) reported a case
of a suicidal death of a 18-year-old girl, who took caf-
feine tablets at a total dose of 51.6 g of this substance.
Literature (Bioh, Gallagher, Prasad, 2013; Campana,
Griffin, Simon, 2014; Holstege et al. 2003; Ishigaki et
al., 2014) describes also cases of unsuccessful suicide
attempts due to caffeine overdose by adults. In spite
of taking high caffeine doses (from 15 to 50 g), none
of the four cases was fatal. Apart from pharmacother-
apy used, dialysis techniques proved to be effective
therapy options in all of the cases. In these cases time
from caffeine intake and getting to the hospital was as
follows: 1 h (Bioh et al. 2013), 1.5 h (Ishigaki et al.,
2014), 3 h (Holstege et al., 2003) and 4 days (Cam-
pana et al., 2014). Three persons took caffeine tablets
(Campana et al., 2014; Ishigaki et al., 2014; Holstege
et al., 2003), while one of them took 50 g caffeine in
powder form (Bioh et al., 2013). Effectiveness of caf-
feine use for suicidal purposes may be evidenced by
several reported fatal cases due to intentional overdose
of this substance. These are presented in Table 2. In
the case discussed in this paper the man, as his partner
witnessed, was to admit that he had taken “caffeine
powder”. During autopsy no residue of tablets was de-
tected in the gastrointestinal tract which may confirm
the thesis about the intake of caffeine powder. In the
course of the investigation no package with potential

Intens. (x10,000,000)

residual substance was found. Moreover, information
on possible purchase of caffeine in this form is also
lacking. In the literature reported cases of suicidal
death following caffeine intake, victims usually took it
as tablets sold as an OTC medication (Banerjee et al.,
2014; Bonsignore et al., 2014; Holmgren et al., 2004;
Ishikawa et al., 2015; Yamamoto et al., 2015). In the
case reported by Aknouche et al. (2017) a man com-
mitted suicide by taking caffeine powder, while Jantos
et al. (2013) reported a case of a woman, who drank
about 4 cans of an energy drink combined with intake
of caffeine capsules.

Caffeine effect is subject to three principal mech-
anisms. When consumed in moderate doses, caffeine
shows antagonism with the adenosine receptor. When
taken at higher doses, it results in cAMP increase due
to phosphodiesterase inhibition, while at very high
and toxic doses it is involved in the increase of intra-
cellular calcium concentration that may contribute to
the occurrence of arrhythmia (Magdalan et al., 2017,
Rudolph, Knudsen, 2010). Caffeine effects may cause
various symptoms, including: diarrhoea, nausea, vom-
iting, tachycardia, arrhythmia, insomnia, agitation,
hallucinations, psychoses, muscle fasciculation, con-
vulsions, rhabdomyolysis, and both hypotension and
hypertension (Magdalan et al., 2017). In the cases of
unintentional caffeine intoxications reported by Mag-
dalan et al. (2017), the following symptoms were
observed: agitation, stomach pain, nausea, vomiting,
loose stools, signs of dehydration, muscle tremors,
hypotension, tachycardia, cardiac arrest. In the first
of the cases which he reported, haemodialysis was
successfully applied in a 36-year-old man, and conse-
quently already after 4 hours of dialysis caffeine plas-
ma concentration was reduced to 16.87 pg/mL (from
the baseline serum concentration of 80.16 ug/mL),
and after 6 h it was reduced to 3.82 pg/mL in plasma.
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Fig. 2. Product Ion Scan (PIS) spectrum of caffeine; collision energy: a— 10 V,b—-20V,c—-35 V.
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In the case reported by Toya, Isokawa, Suzuki, Otani
and Ishimatsu (2018), following an unsuccessful sui-
cide attempt by taking caffeine tablets in a 27-year-old
woman, nausea and vomiting were initially observed,
while after 6 hours from intake loss of consciousness,
and then cardiac arrest occurred, but cardiac function
was restored by medical staff. Yoshizawa et al. (2019)
reported two cases of caffeine intake for suicidal pur-
poses: in the first of the men, among others, vomit-
ing and shivering occurred. In the examination per-
formed at the hospital tachycardia was also observed.
The second case was of a 24-year-old man, who also
took caffeine for suicidal purpose; vomiting and ag-
itation was observed. The patient complained about
nausea, feeling of upper abdominal discomfort and
peripheral numbness. He also developed tachycardia.
Although in both cases high serum caffeine concentra-
tion were determined (87.2 pg/ml in the first man, and
76.2 ng/ml in the other one), the implemented effec-
tive therapy using dialysis techniques resulted in re-
covery (Yoshizawa et al., 2019). Fojihara et al. (2018)
published a case report, where a 47-year-old man de-
veloped hypothermia and excessive sweating in the
middle of the night. The men vomited several times,
and then he lost his consciousness, and after being
transported to a hospital he died. Despite of the lack
of history indicating caffeine overdose it was found
that caffeine concentration in the blood drawn from
his heart was 171 pg/ml. No presence of ethyl alcohol
was detected in the blood of the deceased, and blood
test for HbCO did not differ from the values regard-
ed to be physiological (Fojihara et al., 2018). In the
reported case the witnesses of this event observed in
the man, among others, stammering speech, sweating,
vomiting, consciousness disorders, convulsions, res-
piratory disorders and circulatory arrest. As present-
ed in Table 2, in the reported cases of suicidal death
following caffeine intake the most common symptoms
observed before death included excessive sweating
and vomiting (Aknouche et al., 2017; Banerjee et al.,
2014; Bonsignore et al., 2014; Yamamoto et al., 2015).
Caffeine intoxication is not manifested by characteris-
tic macro- and microscopic changes within the organs
and tissues, and therefore it is impossible to define
the cause of death based on an autopsy examination
or histopathological tests. It is demonstrated both by
the case presented in this paper, and by literature data
presented in Table 2. Diagnosis may be aided by the
discovery of tablet masses in the gastrointestinal tract,
packages found in the place of an event, and mostly
data from the inquiry on the circumstances of death.
80-100 pg/mL in blood is regarded to be the le-
thal caffeine concentration (Bonsignore et al., 2014).

In the case discussed in this paper caffeine blood con-
centration (384 pg/mL) exceeds this value several
times, thus supporting acute caffeine intoxication as
the cause of death. It is consistent with the obtained
information on the circumstances of the event and tes-
timonies of witnesses. For deaths presented in Table
2, caffeine concentration in peripheral blood were be-
tween 80—401 pg/ml. Ishikawa et al. (2015) point out
at postmortem caffeine redistribution. They demon-
strated, among others, a difference in the concentra-
tion of caffeine in blood drawn from the right and left
heart ventricle (154 vs 48 png/mL). On the other hand,
the concentration determined in peripheral blood by
Ishikawa et al. (2015) was 17 pg/ml. Therefore, in
toxicological test results the location of blood draw
should be precisely defined.

When interpreting results of toxicological tests,
one should take into consideration, among others,
individual differences in caffeine tolerance, diseases,
and medications taken that may interact with caffeine.
One example may be caffeine metabolism suppres-
sants such as verapamil, propafenone, mexiletine.
Due to their effects toxic concentration of caffeine in
persons suffering from cardiovascular diseases may
be considerably lower (Musgrave et al., 2016). When
interpreting postmortem concentrations of caffeine,
one should also take into consideration possible reduc-
tion in the concentration of this substance in relation
to the concentration before death. Launiainen, Ojan-
perd (2013) examined postmortem concentrations of
caffeine in peripheral blood in 22,125 fatal cases. The
scientists demonstrated that the relation of caffeine
concentration in postmortem samples of peripheral
blood to therapeutic concentrations of the substance
in plasma is 0.75.

Although ethyl alcohol has depressive effects,
while caffeine shows stimulant effects on the central
nervous system, literature reports support minimal or
no antagonism of both substances (Baxter, 2008). In
the presented case of acute caffeine intoxication alco-
hol consumed by the man had no impact on his death.

6. Conclusions

Common availability of energy drinks, OTC medi-
cations, dietary supplements and supplements for ath-
letes containing caffeine may contribute to intentional
and unintentional intoxications with this substance
both in adults, and in adolescents. The authors propose
routine determination of the concentrations of caffeine
and its metabolites in all biological samples tested for
xenobiotics.

Problems of Forensic Sciences 2019, vol. 117, 37—48



44

K. Nowak, M. Zawadzki, P. Szpot, T. Jurek

References

10.

11.

13.

14.

15.

Aknouche, F., Guibert, E., Tessier, A., Eibel, A., Kintz,
P. (2017). Suicide by ingestion of caffeine. Egyptian
Journal of Forensic Sciences, 7, Retrieved May, 05,
2019 from: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5514181/

Banerjee, P., Ali, Z., Levine, B., Fowler, D. (2014). Fatal
caffeine intoxication: a series of eight cases from 1999 to
2009. Journal of Forensic Sciences, 59(3), 865-868.
Baxter, K. (ed.), (2008). Stockley’s Drug Interactions.
London: Pharmaceutical Press.

Beauchamp, G., Amaducci, A., Cook, M. (2017). Caf-
feine toxicity: a brief review and update. Clinical Pediat-
ric Emergency Medicine, 18(3), 197-202.

Bioh, G., Gallagher, M., Prasad, U. (2013). Survival of
a highly toxic dose of caffeine. BMJ Case Report, Re-
trieved May, 05, 2019 from https://casereports.bmj.com/
content/2013/ber-2012-007454.1ong

Bonsignore, A., Sblano, S., Pozzi, F., Ventura, F.,
Dell’Erba, A., Palmiere, C. (2014). A case of suicide by
ingestion of caffeine. Forensic Science, Medicine and
Pathology, 10(3), 448-451.

Campana, C., Griffin, P., Simon, E. (2014). Caffeine
overdose resulting in serve rhabdomyolysis and acute
renal failure. American Journal of Emergency Medicine,
32(1), 111.e3-111.e4.

Fojihara, J., Yasuda, T., Kimura-Kataoka, K., Hasegawa,
M., Kurata, S., Takeshita, H. (2017) Two fatal cases of
caffeine poisoning and a review of the literature. Shimane
Journal of Medical Science, 44, 55-59.

Holmgren, P., Nordén-Pettersson, L., Ahlner, J. (2004).
Caffeine fatalities—four case reports. Forensic Science
Internetional, 139(1), 71-73.

Holstege, C., Hunter, Y., Baer, A., Savory, J., Bruns, D.,
Boyd, J. (2003) Massive caffeine overdose requiring vas-
opresin infusion and haemosialysis. Journal of Toxicolo-
gy Clinical Toxicology, 41(7), 1003—1007.

Ishigaki, S., Fukasawa, H., Kinoshita-Katahashi, N.,
Yasuda, H., Kumagai, H., Furuya, R. (2014) Caffeine In-
toxication Successfully Treated by Hemoperfusion and
Hemodialysis. Internal Medicine, 53(23), 2745-2747.

. Ishikawa, T., Yuasa, 1., Endoh, M. (2015). Non specific

drug distributiion in an autopsycase report of fatal caf-
feine intoxication. Legal Medicine, 17(6), 535-538.
Jantos, R., Stein, K., Flechtenmacher, C., Skopp, G.
(2013). A fatal case involving a caffeine-contaning fat
burner. Drug Testing and Analysis, 5(9—-10), 773-776.
Kapur, R., Smith, M. (2009) Treatment of cardiovascular
collapse from caffeine overdose with lidocaine, phenyle-
phrine, and hemodialysis. American Journal of Emergen-
¢y Medicine, 27(2), 253.e3-253.¢6.

Launiainen, T., Ojanperd, 1. (2013) Drug concentrations
in post-mortem femoral blood compared with therapeu-
tic concentrations in plasma. Drug Testing and Analysis,
6(4), 308-316.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Magdalan, J., Zawadzki, M., Skowronek, R., Czuba, M.,
Porebska, B., Sozanski, T., Szpot P. (2017). Nonfatal and
fatal intoxications with pure caffeine — report of three dif-
ferent cases. Forensic Science, Medicine and Pathology,
13(3), 355-358.

Musgrave, 1., Farrington, R., Hoban, C., Byard, R. (2016)
Caffeine toxicity in forensic practice: possible effects and
under-appreciated sources. Forensic Science, Medicine
and Pathology, 12(3), 299-303.

Nawrot, P., Jordan, S., Eastwood, J., Rotstein, J., Hugen-
holtz, A., Feeley, M. (2003). Effects of caffeine on human
health. Food Additives & Contaminants, 20(1), 1-30.
Noto, T., Hanazawa, T., Yoshizawa, T., Murabayashi, M.,
Morioka, 1. (2019). Attempted suicide by caffeine teblet
overdose in a 14-year-old girl. Pediatrics International,
61(3),317-319.

Rudolph, T., Knudsen, K. (2010) A case of fatal caffeine
poisoning. Acta Anaesthesiologica Scandinavica, 54(4),
521-523.

Schmidt, A., Karlson-Stiber, C. (2008). Caffeine poison-
ing ans lactate rise: an overlooked toxic effect? Acta An-
aesthesiologica Scandinavica, 52(7), 1012-1014.
Thelander, G., Jonsson, A., Personne, M., Forsberg, G.,
Lundgqvist, K., Ahlner, J. (2010). Caffeine fatalities — do
sales restrictions prevent intentional intoxications? Clin-
ical Toxicology, 48(4), 354-358.

Toya, N., Isokawa, S., Suzuki, A., Otani, N., Ishimat-
su, S. (2018). Bidirectional ventricular tachycardia in-
duced by caffeine poisoning. Retrieved May, 05, 2019
from https://www.sciencedirect.com/science/article/pii/
S0735675718304340.

Wierzejska, R. (2012). Caffeine — common ingredient in
a diet and its influence on human health. Roczniki Parnst-
wowego Zaktadu Higieny, 63(2), 141-147.

Willson, C. (2018). The clinical toxicology of caffeine:
A review and case study. Toxicology Reports, 5, 1140—
1152.

Yamamoto, T., Yoshizawa, K., Kubo, S., Emoto, Y.,
Hara, K., Waters, B., Umehara, T., Murase, T., Ikematsu,
K. (2015). Autopsy report for a caffeine intoxication case
and review of the current literature. Journal of Toxicolog-
ic Pathology, 28(1), 33-36.

Yoshizawa, T., Kamijo, Y., Hanazawa, T., Suzuki, Y., Fu-
jita, Y., Usui, K., Hirata, S., Kishino, T. (2019, in press).
Which of hemodialysis and direct hemoperfusion is more
recommended for treating serve caffeine poisoning?
American Journal of Emergency Medicine, DOI: https://
doi.org/10.1016/j.2jem.2019.03.010.

Corresponding author

Karolina Nowak

Chair and Institute of Forensic Medicine
Wroclaw Medical University

ul. J. Mikulicza-Radeckiego 4

PL 50-345 Wroctaw, Poland

e-mail: karolina_nowak 1 @wp.pl

Problems of Forensic Sciences 2019, vol. 117, 37—48



Problems of Forensic Sciences 2019, vol. 117, 37-48

PRZYPADEK SAMOBOJCZEGO ZATRUCIA KOFEINA

1. Wprowadzenie

Kofeina (1,3,7-trimetyloksantyna) jest alkaloidem
purynowym, ktory stanowi jedng z najpopularniejszych
substancji stymulujacych o$rodkowy uktad nerwowy
(OUN). Wystepuje m.in. w ziarnach kawy i kakaowca,
lisciach herbaty i ostrokrzewu paragwajskiego czy na-
sionach guarany. Powszechny dost¢p do zywnoS$ci za-
wierajacej kofeing sprawia, Ze jej codzienne spozycie
przez populacje osob dorostych szacuje si¢ na okoto 90%
(Wierzejska, 2012). Ze wzgledu na dziatanie stymulujace
znajduje si¢ w sktadzie wielu lekoéw i suplementow diety
typu OTC (over-the-counter, wydawanych bez recepty),
ktérych pozamedyczny obrét nie podlega prawnej kon-
troli. Kofeina dostgpna jest takze w formie bezwodnej,
popularnej zwtaszcza wsrdd kulturystoéw. Mnogos$é zro-
det i fatwa dostgpnos¢ kofeiny takze w sprzedazy inter-
netowej moga sprzyjac¢ przypadkom zatrué ta substancja,
podobnie jak informacje o sposobach na przedawkowa-
nie 1 $miertelnych dawkach znajdujace si¢ na forach in-
ternetowych.

Zawarto$¢ kofeiny w produktach spozywczych,
lekach i suplementach diety jest zréznicowana. Her-
bata (200-250 ml) zawiera 50-80 mg kofeiny, kawa
(200250 ml) zawiera jej 80—100 mg, czekolada 70—198
mg/100 g, napoje energetyzujace 80—-160 mg kofeiny
w objetosci puszki, leki i suplementy diety 100-200
mg/tabletk¢. Kofeina w formie bezwodnej dostgpna jest
takze w czystej postaci, jedna tyzeczka proszku szacun-
kowo odpowiada ekwiwalentowi kofeiny w okoto 25
kubkach kawy (Aknouche, Guibert, Tessier, Eibel, Kintz,
2017; Beauchamp, Amaducci, Cook, 2017; Musgrave,
Farrington, Hoban, Byard, 2016). Z powodu doniesien
o $miertelnych przypadkach po zazyciu kofeiny w czy-
stej postaci Agencja Zywnosci i Lekéw (FDA, Food and
Drug Administration) wydata w 2014 roku ostrzezenie
dotyczace niebezpieczenstwa zwigzanego ze spozywa-
niem wysokiej zawarto$ci kofeiny w formie bezwodne;j
(Beauchamp i in., 2017).

2. Opis przypadku

33-letni mg¢zczyzna zostat znaleziony w mieszkaniu
przez partnerke. W pomieszczeniu, w ktorym przeby-
wat, kobieta ujawnita puste butelki po piwie oraz winie.
Z jej zeznan wynikato, ze partner betkotal, zachowywat
si¢ ,,jak pijany”. Poczatkowo twierdzit, ze zazyl ,,tok-
syn¢”, ostatecznie wyznal partnerce, ze przyjat ,kofe-
ing w proszku” w celach samobdjczych. Kobieta skon-
taktowata si¢ z rodzicami me¢zczyzny, zeby ci pomogli

przetransportowac syna do ich mieszkania. Po dotarciu
na miejsce okazato si¢, ze stan m¢zezyzny ulegh pogor-
szeniu: mial blada, spocong skorg, byl ostabiony, miat
zaburzenia §wiadomos$ci, wymiotowal brunatng trescia.
Nastepnie wystapity u niego drgawki, zaburzenia oddy-
chania, a ostatecznie doszlo do zatrzymania krazenia.
Podjeta akcja resuscytacyjna, najpierw przez cztonkow
rodziny, a naste¢pnie przez zespot pogotowia ratunkowe-
g0, nie przywrocita funkcji zyciowych mezczyznie.

Sadowo-lekarska sekcja zwlok oraz badania histopa-
tologiczne wycinkéw z narzadow denata nie wykazaty
patologicznych zmian.

3. Materialy i metody
3.1. Odczynniki chemiczne

Odczynniki: woda (Chromasolv® LC-MS), aceto-
nitryl (LiChrosolv® LC-MS), metanol (LiChrosolv®
LC-MS), octan etylu (LiChrosolv® LC-MS) i kwas
mrowkowy zostaty zakupione w firmie Merck (Darm-
stadt, Niemcy); mrowczan amonu w firmie Sigma-Al-
drich (Bangalore, Indie); weglan amonu w firmie Fluka
(Buchs, Szwajcaria); diazepam-d; w firmie Cerillant
(Round Rock, Kanada).

3.2. Materiat badany

Material do badan toksykologicznych stanowity
probki krwi pobranej przed sekcja zwlok z zyty udowe;j
poprzez naktucie przezskorne oraz mocz pobrany pod-
czas sekcji zwlok po otwarciu jam ciata poprzez naktucie
$ciany pecherza moczowego.

3.3. Przygotowanie probek

0,2 ml krwi/moczu przeniesiono do plastikowej
probowki o objetosci 10 ml. Nastepnie dodano 0,02 ml
metanolowego roztworu standardu wewnetrznego (dia-
zepam-d,, 1 pg/ml) oraz 0,2 ml buforu (0,5 M weglan
amonu, pH 9). Ekstrakcje typu ciecz-ciecz prowadzono
po dodaniu 2 ml octanu etylu. Probki byty worteksowane
przez 10 min przy 2500 rmp, a nast¢pnie wirowane przez
10 min (2540 x g). Faza organiczna zostala przeniesiona
do plastikowych probowek typu Eppendorf o pojemno-
$ci 2 ml, a nastepnie odparowana do sucha pod strumie-
niem azotu w temperaturze 40°C. Do suchego ekstraktu
dodano 0,05 ml metanolu, worteksowano przez 1 min
(2500 rpm) oraz wirowano przez 3 min (12300 x g), po
czym probke przeniesiono do szklanego insertu. Najwyz-
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sze stezenie oznaczalnosci metody (ULOQ, upper limit
of quantification) wynosi 20 pg/mL. Ze wzgledu na prze-
kroczenie liniowosci krzywej przed wykonaniem ozna-
czen ilosciowych materiat biologiczny zostat odpowied-
nio rozcienczony z uzyciem wody (czysto$¢ LC-MS).
Objetos¢ nastrzyku wynosita 2 pl.

3.4. Warunki chromatograficzne i spektrometryczne

Stezenie alkoholu etylowego oznaczono technika
chromatografii gazowej z analizg fazy nadpowierzchnio-
wej na dwoch kolumnach z dwoma detektorami ptomie-
niowo-jonizacyjnymi (HS-GC-FID).

Analizy probek na obecnos¢ lekow i narkotykow
przeprowadzono przy uzyciu ultra-wysokosprawnego
chromatografu cieczowego (UHPLC Nexera X2, Kyoto,
Japonia). Rozdzial chromatograficzny prowadzono
przy uzyciu kolumny Kinetex® XB-C18, 2.6 um, 2.1 x
150 mm column (Phenomenex, Torrance, CA, USA)
w temperaturze 40°C. Zastosowano dwuskladnikowy
system gradientowy z faza ruchoma o statym przeptywie
0,4 ml/min. Fazg ruchomg stanowita mieszanina 10 mM
mrowczanu amonu i 0,1% kwasu mréwkowego w wo-
dzie (A) oraz 0,1% kwasu mrowkowego w acetonitrylu
(B). Zastosowano nastgpujacy gradient: 0 min, 5% B;
12 min, 98% B; 14 min, 98% B; 15 min, 5% B. Nast¢pnie
przez 5 min przywracano do stanu wyjsciowego (95% A,
5% B).

Oznaczenia wykonywano przy uzyciu tandemowe-
go spektrometru mas typu potroéjny kwadrupol (LCMS-
8050, Shimadzu, Kyoto, Japonia). W procesie jonizacji
probek zastosowano technike elektrorozpylania (ESI),
dane zbierano w trybie jonow dodatnich. Analiz¢ iloscio-
wa wykonano w oparciu o monitorowanie wybranych
reakcji fragmentacji (MRM).

Zastosowano nastgpujace parametry MS: przeplyw
gazu rozpylajacego, 3 I/min; przeptyw gazu grzewczego,
10 1/min, temperatura interfejsu 250°C; temperatura linii
desolwatacji (DL), 200°C; temperatura bloku cieplnego,
350°C; przeptyw gazu suszgcego, 10 I/min. W tabeli 1
zaprezentowano masy jonoéw prekursorowych (precursor
ion), jondw fragmentacyjnych (product ion), energii zde-
rzen (collision energies, CE), czasu przebywania w ko-
morze zderzen (dwell time) dla analitu — kofeiny oraz dla
standardu wewnetrznego — diazepamu-d..

4. Wyniki

Badania toksykologiczne wykazaly we krwi denata
obecnos¢ kofeiny w stezeniu 384 pg/ml oraz alkoholu
etylowego — 1,47%o, natomiast w moczu — odpowiednio
181 pg/ml kofeiny i 2,13%o etanolu. W obu materiatach
wykazano réwniez gtoéwne metabolity kofeiny (teobro-
ming, paraksantyn¢ oraz teofiling). Rys. 1 przedstawia

chromatogram z charakterystycznymi przejsciami MRM
dla kofeiny, natomiast rys. 2 — widma mas jonow po-
tomnych dla kofeiny przy trzech energiach zderzen (-10,
-20, -35 V) w badanej probce moczu mezczyzny po jej
20-krotnym rozcienczeniu.

5. Dyskusja

W tabeli 2 omoéwione zostaly dane literaturowe doty-
czace przypadkdw $miertelnego samobojczego zatrucia
kofeing.

Latwa dostgpnos¢ kofeiny, m.in. w postaci krysta-
licznej, w suplementach diety czy napojach energe-
tycznych, moze sprzyjaé zatruciom tg substancjg takze
wsrod osob nieletnich. Po spozyciu jednego kubka kawy
zawierajgcego 80—100 mg kofeiny maksymalne st¢zenie
substancji w osoczu wynosi 2 pg/ml (Aknouche i in.,
2017). Dla os6b dorostych zaleca si¢ spozywanie kofe-
iny w dawce nieprzekraczajgcej 500 mg/dzien (Banerjee,
Ali, Levine, Fowler, 2014). Przedziatl terapeutyczny wy-
nosi 4-10 pg/ml w osoczu (Launiainen, Ojanperi, 2013).
Szacuje sig, ze spozycie 2 g kofeiny wymaga podjecia
interwencji medycznej, natomiast dawka 5 g skutkuje
przedawkowaniem tej substancji (Banerjee i in., 2014).
Przyjmuje sie¢, ze poczatkowe objawy toksycznoS$ci (np.
drazliwo$¢, nerwowosé, ale potencjalnie takze palpitacje
serca, nudnosci, potliwos¢, parestezje) obserwowane sg
powyzej stezenia 15 pg/ml, natomiast st¢zenie kofeiny
wynoszace 50 pg/ml uznaje si¢ za toksyczne (Willson,
2018). Szacuje sig, ze doustna $miertelna dawka kofeiny
wynosi okoto 10 g (Nawrot i in., 2003). Noto, Hanaza-
wa, Yoshizawa, Murabayashi i Morioka (2019) opisali
przypadek 14-letniej dziewczynki, ktora dokonata nie-
udanej proby samobojczej poprzez spozycie 124 table-
tek o tacznej dawce 12,4 g kofeiny. Nastolatka zeznata,
ze informacje na temat metody oraz $miertelnej dawki
kofeiny zaczerpne¢ta z Internetu, po czym usuneta dane
dotyczace przegladanych stron z przegladarki interne-
towej. Schmidt i Karlson-Stiber (2008) opisali przypa-
dek 17-letniej dziewczyny, ktora usitowata popetnié sa-
mobdjstwo, zazywajac 12 g kofeiny w postaci tabletek.
Podobng nieudana probe samobodjcza podjal 18-letni
chlopiec, spozywajac okoto 10 g kofeiny, takze w po-
staci tabletek (Kapur, Smith, 2009). Yamatoto i wspot-
pracownicy (2015) przedstawili przypadek samobojczej
$mierci 18-letniej dziewczyny, ktora zazyta tabletki z ko-
feing o tacznej dawce 51,6 g tej substancji. W literatu-
rze (Bioh, Gallagher, Prasad, 2013; Campana, Griffin,
Simon, 2014; Holstege i in., 2003; Ishigaki i in., 2014)
opisane sa rowniez przypadki nieudanych préb samobdj-
czych na skutek przedawkowania kofeiny przez osoby
doroste. Pomimo zazycia wysokich dawek kofeiny (od
15 do 50 g) w zadnym sposrod czterech przypadkow nie
doszto do zgonu. We wszystkich przypadkach oprocz
zastosowanej farmakoterapii skutecznymi metodami le-
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czenia byly techniki dializacyjne. W przypadkach tych
czas pomi¢dzy zazyciem kofeiny a dotarciem do szpitala
wynosit okoto: 1 h (Bioh i in. 2013), 1,5 h (Ishigaki i in.,
2014), 3 h (Holstege i in., 2003) oraz 4 dni (Campana
iin., 2014). Trzy osoby zazyly kofeing w postaci tabletek
(Campana i in., 2014; Ishigaki i in., 2014; Holstege i in.,
2003), natomiast jedna przyjeta 50 g kofeiny w postaci
proszku (Bioh i in., 2013). O skuteczno$ci wykorzysty-
wania kofeiny w celach samobojczych moze §wiadczy¢
kilkanascie opisanych przypadkow zgonow na skutek
intencjonalnego przedawkowania tej substancji. Przed-
stawiono je w tabeli 2.

W omawianym w niniejszej pracy przypadku mez-
czyzna, zgodnie z zeznaniami partnerki, miat przyznac¢
si¢ do zazycia ,kofeiny w proszku”. W trakcie sekcji
zwlok nie ujawniono w przewodzie pokarmowym resz-
tek tabletek, co moze potwierdzad teze o zazyciu kofeiny
w postaci proszku. W przebiegu $ledztwa nie ujawniono
opakowania, w ktorym mogty znajdowac sig¢ resztki sub-
stancji. Brak réwniez informacji dotyczacych ewentual-
nego nabycia kofeiny w tej postaci. W opisywanych w li-
teraturze przypadkach samobojczej $mierci po zazyciu
kofeiny najczesciej ofiary przyjmowaly ja w tabletkach
sprzedawanych jako lek OTC (over-the-counter, wyda-
wanych bez recepty; Banerjee i in., 2014; Bonsignore
i in., 2014; Holmgren i in., 2004; Ishikawa i in., 2015;
Yamamoto i in., 2015). W przypadku opisanym przez
Aknouche i in. (2017) mezczyzna dokonal samobdjstwa,
zazywajac kofeing w postaci proszku, z kolei Jantos i in.
(2013) opisali przypadek kobiety, ktora wypita okoto
4 puszek napoju energetyzujacego w potaczeniu ze spo-
zyciem kapsutek zawierajacych kofeine.

Dziatanie kofeiny podlega trzem gtownym mechani-
zmom. Spozywana w umiarkowanych dawkach kofeina
wykazuje antagonizm wobec receptora adenozynowego.
Przyjmowana w wyzszych dawkach powoduje wzrost
cAMP na skutek inhibicji fosfodiesterazy Natomiast
w bardzo wysokich oraz toksycznych dawkach bierze
udziat w zwigkszaniu wewnatrzkomoérkowego stezenia
wapnia, co moze predysponowac¢ do wystgpienia arytmii
(Magdalan i in., 2017; Rudolph, Knudsen, 2010). Dziata-
nie kofeiny moze wywotywacé roézne objawy, do ktorych
zalicza si¢: biegunke, nudno$ci, wymioty, tachykardig,
arytmie, bezsenno$¢, pobudzenie, majaczenie, psycho-
zy, zwiotczenie miegs$ni, drgawki, rabdomioliz¢ oraz
zarowno niedocis$nienie, jak i nadci$nienie (Magdalan
i in., 2017). W przypadkach nieintencjonalnych zatru¢
kofeing opisanych przez Magdalana i wspotpracowni-
kéw (2017) zaobserwowano: pobudzenie, béle brzucha,
nudno$ci, wymioty, luzne stolce, cechy odwodnienia,
drzenie migsni, niedoci$nienie tgtnicze, tachykardig,
zatrzymanie krazenia. W pierwszym z opisanych przez
nich przypadkow u 36-letniego mezczyzny z powodze-
niem zastosowano hemodialize, w wyniku czego juz po
4 godzinach dializy stezenie kofeiny w osoczu spadto do

16,87 pg/ml (z poczatkowego stezenia w surowicy wy-
noszacego 80,16 ug/ml), natomiast po 6 h spadto do war-
tosci 3,82 ug/ml w osoczu. W przypadku opisywanym
przez Toyg, Isokawe, Suzuki’ego, Otani’ego i Ishimatsu
(2018) po nieudanej probie samobdjczej z zazyciem ta-
bletek zawierajacych kofeing u 27-letniej kobiety poczat-
kowo zaobserwowano nudnos$ci i wymioty, natomiast po
6 godzinach od zazycia doszto do utraty przytomnosci,
a nastepnie do zatrzymania akcji serca, ktéra zosta-
fa przywrdocona przez personel medyczny. Yoshizawa
i wspotpracownicy (2019) opisali dwa przypadki zazycia
kofeiny w celach samobdjczych: u pierwszego z mez-
czyzn wystapily m.in. wymioty oraz dreszcze. Przepro-
wadzone w szpitalu badanie wykazalo tez tachykardig.
Drugi przypadek dotyczyl 24-letniego mezezyzny, ktory,
takze w celach samobojczych, zazyt kofeing; zaobser-
wowano u niego wymioty i pobudzenie. Pacjent skarzyt
si¢ na nudnosci, uczucie dyskomfortu w nadbrzuszu oraz
dr¢twienie obwodowe. Rowniez u niego doszto do tachy-
kardii. Pomimo tego, ze w obu przypadkach oznaczono
wysokie stezenia kofeiny w surowicy krwi (87.2 pg/ml
u pierwszego z me¢zczyzn oraz 76.2 pg/ml u drugie-
20), podjeta skuteczna terapia technikami dializacyjny-
mi spowodowata powrdt do zdrowia (Yoshizawa i in.,
2019). Fojihara i wspotpracownicy (2018) opublikowa-
li opis przypadku, w ktorym u 47-letniego megzczyzny
w $rodku nocy doszto do hipotermii i wzmozonej potli-
wosci. Mezczyzna kilkakrotnie wymiotowal, po czym
stracit przytomnos$¢, a po przewiezieniu go do szpitala
doszto do zgonu. Pomimo braku wywiadu $wiadczacego
o przedawkowaniu kofeiny stwierdzono, ze we krwi po-
branej z serca stgzenie kofeiny wynosito 171 pg/ml. We
krwi denata nie wykazano obecnosci alkoholu etylowego,
natomiast badanie krwi na obecno$¢ HbCO nie odbiegato
od wartos$ci uznawanych za fizjologiczne (Fojihara i in.,
2018). W prezentowanym przypadku $wiadkowie zda-
rzenia zaobserwowali u megzczyzny m.in. betkotliwg
mowe, poty, wymioty, zaburzenia $wiadomosci, drgaw-
ki, zaburzenia oddychania oraz zatrzymanie krazenia.
Zgodnie z informacjami zawartymi w tabeli 2 w opisa-
nych przypadkach samobdjczej $mierci po zazyciu kofe-
iny przed zgonem najczgsciej obserwowano wzmozong
potliwos¢ oraz wymioty (Aknouche i in., 2017; Baner-
jee iin., 2014; Bonsignore i in., 2014; Yamamoto i in.,
2015). Zatrucie kofeing nie jest manifestowane charakte-
rystycznymi makro- i mikroskopowymi zmianami w ob-
rebie narzadow i tkanek, w zwigzku z czym na podstawie
obrazu sekcyjnego czy badan histopatologicznych nie
jest mozliwe okreslenie przyczyny zgonu. Potwierdzaja
to zardwno prezentowany w niniejszej pracy przypadek,
jak i1 dane literaturowe zaprezentowane w tabeli 2. Po-
mocne w diagnozowaniu moze by¢ ujawnienie mas ta-
bletkowych w przewodzie pokarmowym, opakowania
ujawnione na miejscu zdarzenia, a przede wszystkim
dane z wywiadu o okoliczno$ciach zgonu.
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Za $miertelne stezenie kofeiny przyjmuje sie
80-100 pg/ml we krwi (Bonsignore i in., 2014). W oma-
wianym w niniejszej pracy przypadku st¢zenie kofeiny
we krwi (384 pg/ml) kilkakrotnie przekracza t¢ wartosc,
co przemawia za przyjeciem ostrego zatrucia kofeing
jako przyczyny zgonu. Jest to zbiezne z uzyskanymi in-
formacjami na temat okolicznosci zdarzenia i zeznania-
mi $wiadkéw. W przypadkach zgondéw przedstawionych
w tabeli 2 stezenia kofeiny we krwi obwodowej miescity
si¢ w przedziale 80—401 pug/ml. Ishikawa i wspotpracow-
nicy (2015) zwracaja uwage na posmiertna redystrybucje
kofeiny. Wykazali oni m.in. réznice w stezeniu kofeiny
we krwi pobranej z prawej oraz z lewej komory serca
(154 vs 48 ug/ml). Z kolei we krwi obwodowej stezenie
oznaczone przez Ishikawe i wspoipracownikow (2015)
wynosito 17 pg/ml. Z tego wzgledu w wynikach badan
toksykologicznych nalezy precyzyjnie okresli¢ miejsce
pobrania krwi.

Przy interpretacji wynikoéw badan toksykologicznych
nalezy wzia¢ pod uwage m.in. réznice mi¢dzyosobnicze
w tolerancji kofeiny, wystepujace choroby oraz przyjmo-
wane leki, ktére moga wchodzi¢ w interakcje z kofeina.
Przyktadem mogg by¢ leki hamujace metabolizm kofeiny
np. werapamil, propafenon, meksyletyna. Na skutek ich
dziatania toksyczne stezenie kofeiny u 0sob cierpiacych
na choroby uktadu sercowo-naczyniowego moze byc¢
znacznie nizsze (Musgrave i in., 2016). Interpretujac po-
$miertne stezenia kofeiny, nalezy takze wzia¢ pod uwa-
g¢ mozliwe obnizenie stezenia tej substancji w stosunku
do st¢zenia przed zgonem. Launiainen, Ojanperd (2013)
dokonali analizy posmiertnych stezen kofeiny we krwi
obwodowej w 22 125 przypadkach zgondéw. Naukowcy
wykazali, ze stosunek st¢zenia kofeiny w pos$miertnie
pobranych probkach krwi obwodowej do terapeutycz-
nych stezen substancji w osoczu wynosi 0,75.

Pomimo tego, ze alkohol etylowy dziata depresyj-
nie, natomiast kofeina wykazuje dziatanie stymulujace
na osrodkowy uktad nerwowy, doniesienia literaturowe
przemawiaja za minimalnym antagonizmem obu sub-
stancji lub jego brakiem (Baxter, 2008). W prezentowa-
nym tutaj przypadku ostrego zatrucia kofeing spozyty
przez mezczyzne alkohol nie miat wptywu na zgon.

6. Whioski

Powszechna dostgpno$é napojow energetycznych,
lekow typu OTC, suplementow diety oraz suplementow
dla sportowcow zawierajacych kofeing moze sprzyjac
intencjonalnym oraz nieintencjonalnym zatruciom ta
substancjg zarowno wsrod osob dorostych, jak i nielet-
nich. Autorzy proponujg rutynowe oznaczanie st¢zen
kofeiny i jej metabolitow we wszystkich probkach bio-
logicznych analizowanych na obecnos¢ ksenobiotykdow.
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