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Relationship between caffeine blood concentration and severity in patients
transported to an emergency department
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——Summary (Jpn J Clin Toxicol 2020 ; 33 : 321-326)

Introduction : Some medical facilities do not have equipment to quickly determine blood caffeine
concentration in patients with suspected caffeine intoxication. Most such facilities must thus depend on
the clinical characteristics of patients and reported caffeine consumption when diagnosing and treating
suspected caffeine intoxication.

Purpose : To identify clinical and laboratory markers that indicate severe caffeine intoxication.

Patients and Methods : The analysis included data from 21 patients with dangerously high blood
caffeine concentrations who received a diagnosis of acute drug intoxication and presented at our criti-
cal care center during the period from 2007 through 2018. This retrospective study analyzed patient re-
cords, including age, acute physiology and chronic health evaluation (APACHE) II score, blood caf-
feine level, serum potassium level, creatine kinase level, blood glucose level, systolic blood pressure,
heart rate, respiration rate, state of consciousness, body temperature, and lactic acid level. The patients
were divided into two groups : those with moderate caffeine intoxication (blood caffeine concentration,
25 to <80 1g/mL) and those with severe caffeine intoxication (blood caffeine concentration, > 80 xg/
mL).

Results : The mean blood caffeine concentrations in the 21 patients was 51.9 yg/mL. Mean potassi-
um level was 3.1 mEq/L, and mean heart rate was 100 beats per minute. Caffeine intoxication was clas-
sified as moderate in 17 patients and severe in 4 patients (mean blood caffeine concentration, 48.8 ;g/
mL and 97.9 4g/mL, respectively). Patients with severe intoxication had a significantly lower mean se-
rum potassium level (2.5 mEq/L) and a significantly higher mean heart rate (125 beats per minute) (p
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<0.05 for both) . These two factors were significantly associated with severe caffeine intoxication in re-

ceiver operating characteristic curve analysis : the cut-off values were 108 beats per minute and 2.6

mEq/L, respectively.

Conclusion : Rapid heart rate and low serum potassium level were associated with severe caffeine

intoxication.
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Table 1 Characteristics of patients with caffeine poisoning

n=_21
Age (years) 23 (13-71)
Gender (M/W) 3/18
Agitation 1
Vomiting 9
Gastric lavage 21
Activated carbon 21
Magcoral 21
BP 2
APACHE Il score 1(0-26)
Blood caffeine concentration (ug/mL) 51.9(26.3-130.0)
K (mEa/L) 3.1(2.2-4.5)
CK (IU/L) 91 (37-4.850)
Glucose (g/dL) 132 (85-250)
Lactate 1.2(1.1-6.0)
pH 7.44 (7.32-7.65)
sBP (mmHg) 111 (80-136)
HR (/min) 100 (65-166)
RR (/min) 24 (12-32)
GCS 15(3-15)
BT (C) 36.4 (35.0-39.3)
Length of ICU stay 2(1-9)
Length of hospital stay 2(1-17)

APACHE Il : Acute Physiology and Chronic Health Evaluation
Il, sBP : systolic Blood Pressure, HR : Heart Rate, RR : Respira-
tory Rate, GCS : Glasgow coma scale, BT : Body Temperature,

BP : Blood Purification
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Table 2 Characteristics of patients with moderate and severe caffeine intoxication

Poisoning dose group Lethal dose group p value

(n=17) (n=24)
Age (years) 24 (13-71) 16.5 (15-46) 0.30
Gender (M/W) 2/15 1/3 0.50
Agitation 0 1 -
Vomiting 5 4 -
Gastric lavage 17 4 -
Activated carbon 17 4 -
Magcoral 17 4 -
BP 0] 2 -
APACHE Il score 1(0-26) 5.5 (2-20) 0.06
Blood caffeine concentration (L g/mL) 48.8(26.3-78.7) 97.9(80.0-130.0) -
K (mEa/L) 3.3(2.5-4.5) 25(2.2-3.2) 0.02
CK (IU/L) 77 (37-841) 340 (56-4850) 0.37
Glucose (g/dL) 126 (85-203) 180 (126-250) 0.13
Lactate 25(1.1-6.0) 48(1.2-5.6) 0.30
pH 7.44 (7.35-7.66) 7.46 (7.32-7.51) 0.36
sBP (mmHg) 110 (90-136) 111 (80-120) 0.65
HR (/min) 90 (65-139) 125 (118-166) 0.03
RR (/min) 18 (12-30) 20 (16-32) 0.66
GCS 15 (3-15) 15 (3-15) 0.65
BT (C) 36.4 (35.2-39.3) 36.6 (35.0-37.1) 0.69
Length of ICU stay 2(1-9) 6 (5-7) 0.01
Length of hospital stay 2(1-11) 10.5(5-17) 0.01

APACHE Il : Acute Physiology and Chronic Health Evaluation Il, sBP : systolic Blood
Pressure, HR : Heart Rate, RR : Respiratory Rate, GCS : Glasgow coma scale, BT : Body

Temperature, BP : Blood Purification
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Fig. 1 Results of receiver operating characteristic (ROC) curve analysis
ROC curve analysis was used to determine if serum potassium level and heart rate pre-

dict severe caffeine poisoning.

Right : Serum potassium level, Left : Heart rate
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