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A retrospective study on the epidemiological and clinical features of emer-
gency patients with large or massive consumption of caffeinated supplements
and over-the-counter cold remedy containing caffeine in Japan

Ryoko Kyan, Michiko Takai, Yoshiyuki Haga
Emergency Medical Center and Poison Center, Saitama Medical University Hospital

——Summary (Jpn J Clin Toxicol 2020 ; 33 : 327-334)

The objective of this study was to examine epidemiological and clinical features associated with mas-
sive consumption of caffeinated supplements and over-the-counter (OTC) drugs containing caffeine
in Japan. Emergency departments of 264 hospitals nationwide were asked to participate in the study ;
we sent survey questionnaires to 38 hospitals that agreed to take part. Our retrospective study involved
132 patients (56 males ; 76 females) who had suffered acute caffeine poisoning and had been trans-
ported to hospital emergency departments between January 2011 and March 2016. Subjects were di-
vided into two groups : the Caffeine group (n=77) and OTC group (n=55). We compared the two
groups with respect to their sociodemographics and clinical features. There was no difference between
the groups in the number of tablets ingested ; however, the proportion of males was higher in the Caf-
feine group than in the OTC group. Results of the Fisher’s exact test indicated that those who over-
dosed on caffeine supplements were likely to have symptoms of nausea, vomiting, lactic acidosis, rhab-
domyolysis, liver disorder, consciousness disorder, excitement/agitation, hyperglycemia, and
hypokalemia. Further research is needed to clarify the context of abuse and its relevance to depen-
dence, which may lead to the prevention of caffeine abuse and the establishment of necessary support
measures.
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Table 1 Demographic characteristics of patients (n=132)

Caffeine-group  (n=77) OTC-group (n=5b)

, - Test (df) P
n(%) Median IQR n (%) Median IQR
Age 240  200~290 270 220~395 z=324 <001
Agegroup X@4)=1268 | 001
=19 years 17(22.1) 7027)
20~29 years 44 (57.0) 23(41.8)
30~39 years 11(14.3) 11(20.0)
40~49 years 5(65) 11(20.0)
=50 years 0 3(55)
‘Gender Fisher's exact test <001
Male 42 (54.6) 14(25.6)
Female 35(455) 41(745)
Totalnumberof 800 400~1000 80  415~1200 z=09% | 034
tablets
Duration (min) 2200 1060~5400 | 2100  1200~3120 z=029 | 077
Duratonof 30 20~50 30  20~40 z=128 | 020
hospitalization (day)
‘Patient outcomes Fisher's exact test 051
Death 2(26)
Survival 75(974) 55 (100)

OTC : over-the-counter, df : degree of freedom, IQR : interquatile range, Duration :

estimated time between in-

gestion of caffein-containing products and arrival at emergency facility
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Table 2 Vital signs and laboratory data on admission (n=132)

Caffeine-group OTC-group
(n=77) (n=55) p
Median IQR Median IQR
Consciousness level and vital signs upon arrival
GCS 15.0 14~15 15.0 14~15 0.57
Systolic blood pressure (mmHg) 121.0 112~135 120.0 109.5~141 0.31
Diastolic blood pressure (mmHg) 64.5 57~74 73.0 62~91 <0.01
Body temperature (C) 36.5 35.9~37.0 35.6 36.1~36.9 0.10
Pulse rate (beats/minute) 101.0 90~116.5 102.0 86.5~117.5 0.54
Respiration rate (breaths/minute) 20.0 18~25 18.0 15~24 0.18
Blood chemistry upon arrival
T-Bil (mg/dL) 0.6 0.4~09 0.5 0.3~0.7 0.01
GOT (IU/L) 26.0 19.56~39.5 21.0 17.0~28.0 0.05
GPT (IU/L) 22.0 15.0~35.5 17.0 13.0~23.0 0.03
BUN (mg/dL) 10.2 8.3~14.0 9.2 8.0~13.1 0.38
Cr(mg/dL) 0.7 0.6~09 06 0.5~0.7 0.04
CK(U/L) 167.5 90.5~438.5 94.0 64.0~180.5 0.14
AMY (1U/L) 8.0 6.0~11.0 7.0 5.0~9.0 0.26
Glucose (mg/dL) 177.0 114.0~203.5 124.0 106.6~15675 <0.01
K (mEa/L) 2.8 2.5~3.1 34 2.9~36 0.01
Cl(mEa/L) 103.0 100.5~105.0 103.0 100.0~105.0  0.22
CRP (mg/dL) 0.1 0.03~0.3 0.2 0.04~0.3 0.83
Lactic acid (mg/dL) 9.2 5.2~39.6 5.4 2.0~17.9 0.0

Note. Using the Wilcoxon rank sum test, OTC : over-the-counter, |IQR : interquatile range, GCS : Glasgow

Coma Score
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Table 3 Clinical signs and symptoms, and organ complications during clinical course (n=132)

Caffeine-group OTC-group
(n=77) (n=55) o)
n (%) n (%)
ECG upon arrival 1.00
Normal 33 (50.0) 26 (50.0)
Abnormal 33 (50.0) 26 (50.0)
Nausea
none 10 (13.0) 20 (36.4)
nausea 67 (87.0) 35 (63.6)
Vomitng
none 16 (20.8) 25 (45.5)
vomitting 61(79.2) 30 (54.5)
Lactic acidosis <001
none 37(48.1) 43(78.2)
lactic acidosis 40(51.9) 12(21.8)
‘Rhabdomyolysis 001
none 49 (63.6) 47 (85.5)
rhabdomyolysis 28(36.4) 8(14.5)
Liverinjury 001
none 60 (77.9) 52 (94.5)
liver injury 17 (22.1) 3(5.5)
Acute kidney injury 008
none 72 (93.5) 55 (100)
acute kidney injury 5(6.5) 0
Disturbance of consciousness <001
none 33 (42.9) 40(72.7)
_disturbance of consciousness W67 8@
Excitement, agitation 0.03
none 55 (71.4) 48(87.3)
excitement, agitation 22 (28.6) 7Q02.7)
Hyperglycemia <001
none 56 (72.7) 51(92.7)
hyperglycemia 21(27.3) 4(7.3)
‘Hypokalemia <001
none 24 (31.2) 31(56.4)
hypokalemia 53 (68.8) 24 (43.6)

Note. Using Fisher's exact test, OTC : over-the-counter
organ complications : Lactic acidosis, Rhabdomyolysis, Liver injury, Acute kidney injury
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