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Poisoning patients’ clinical features according to the blood
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Revised: June 21, 2023 Purpose: Propranolol is widely prescribed to psychiatric patients to control adrenergic symptoms. Howev-

Accepted: June 21, 2023 er, propranolol poisoning can be fatal due to cardiovascular complications. We analyzed associations be-
tween blood levels of propranolol and patients' clinical features, with the aim of predicting progression to
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Won Jung Jeong Methods: Data were collected from patients aged 18 years or older who presented to the emergency de-

Department of Emergency partment with propranolol poisoning between January 2016 and May 2022. We retrospectively analyzed

Medicine, St. Vincent's Hospital, their medical records and compared blood levels of propranolol between those who had cardiovascular
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complications and those who did not.

Results: Two hundred patients were included in this study. The blood levels of propranolol were signifi-
cantly higher in patients with hypotension, bradycardia, and prolonged QT intervals, with median values
of 247.0 ng/mL (interquartile range [IQR], 56.5-333.8 ng/mL), 275.8 ng/mL (IQR, 154.3-486.4 ng/mL), and
159.0 ng/mL (IQR, 33.9-310.8 ng/mL), respectively. In the predictive analysis of cardiovascular complica-
tions using a receiver operating characteristic curve, the area under the curve was 0.729 with a cut-off
value of 72.40 ng/mL (sensitivity, 0.667; specificity, 0.819). In addition, the correlation coefficient be-
tween blood levels and the amount of drug described during the history-taking at the time of presenta-
tion was 0.634, and this value means a relatively high relationship between the two variables.
Conclusion: Because blood levels of propranolol can be used as predictors of exacerbation in patients
with propranolol poisoning, patients with blood levels above 72.40 ng/mL require careful treatment and
observation from their initial presentation at the emergency department.
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Table 1. Demographic and clinical characteristics of patients with propranolol poisoning

Characteristic Total patients (N=200) o mgﬂgg\éizc(ﬂiq 30) Cl(\)l;r;)ﬁc;rt(:&vsa(sﬁ il%) p-value
Age (yn) 29.0 (23.7-38.0) 29.0 (25.0-38.0) 27.0 (22.0-38.0) 0.116
Sex (male) 41 (20.5) 24 (18.5) 17 (24.3) 0.430
Concomitant drugs 0.363
2 19 (9.5) 12 (9.2) 7 (10.0)
3 32 (16.0) 20 (15.4) 12 (17.1)
4 8(19.0) 20 (15.4) 18 (25.7)
5 37(18.5) 24 (18.5) 12 (17.1)
26 4 (37.0) 54 (41.5) 21 (30.0)
Concomitant poisonous materials
Antianxiety 131 (65.5) 99 (76.2) 53 (75.7) 1.000
SSRI 116 (58.0) 77 (59.2) 39 (55.7) 0.741
Anticonvulsant 9 (44.5) 56 (43.1) 33 (47.1) 0.687
Antipsychotics 89 (44.5) 61 (46.9) 27 (38.6) 0.324
Hypnotics 8 (44.0)) 63 (48.5) 26 (37.1) 0.165
Other 63 (31.5)
Concomitant alcohol 83 (41.5) 62 (47.7) 21 (30.0) 0.023
Time to hospital 26 (hr) 46 (23.0) 28 (21.5) 18 (25.7) 0.622
Poisoning symptoms
Altered mentality 49 (24.5) (34 6) 4 (5.7) <0.001
Bradycardia 16 (8.0) 6(12.3) 0 0.005
Hypotension 63 (31.5) (48 5) 0 <0.001
QTe prolongation 117 (58.5) 117 (90.0) 0 <0.001
Treatment
Intubation 16 (8.0) 15 (11.5) 1(1.4) 0.025
Vasoconstrictive agent 115 (57.5) 74 (56.9) 41 (58.5) 0.010
Insulin 5(2.5) 5(3.8) 0 0.235
Glucagon 6(3.0) 8(6.2) 0 0.082
Lipid solution 47 (23.5) 42 (32.3) 5(7.1) <0.001
Propranolol blood level (ng/mL) 71.4 (12.5-275.5) 159.8 (33.9-310.8) 17.4 (6.7-53.5) <0.001
Amount in history (mg) 150 (70-280) 200 (100.0-300.0) 80.0 (60.0-200.0) <0.001
Disposition <0.001
Discharge 133 (66.5) 69 (53.1) 64 (91.4)
Transfer 2 (1.0 2(1.5) 0
Intensive care unit 43 (21.5) 40 (30.8) 3(4.3)
General ward 22 (11.0) 19 (14.6) 34.3)

Values are presented as median (interquartile range) or number (%).
SSRI: selective serotonin reuptake inhibitor.
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Table 2. Comparison of blood levels of propranolol in patients with or without hypotension

Hypotension (N=63) Non-hypotension (N=137) p-value
Blood level of propranolol (ng/mL) 247.0 (56.5-333.8) 41.1 (8.1-161.5) <0.001
Values are presented as median (interquartile range).
Table 3. Comparison of blood levels of propranolol in patients with or without bradycardia

Bradycardia (N=16) Non-bradycardia(N=184) p-value
Blood level of propranolol (ng/mL) 275.8 (154.3-486.4) 53.5(10.0-266.2) <0.001
Values are presented as median (interquartile range).
Table 4. Comparison of blood level of propranolol in patients with or without prolonged QTc

Prolonged QTc (N=117) Non-prolonged QTc (N=83) p-value

Blood level of propranolol (ng/mL) 159.0 (33.9-310.8) 26.8 (7.0-76.8) <0.001

Values are presented as median (interquartile range).
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Fig. 1. Scatter plot illustrating the association between the amounts
on history-taking and blood level of propranolol in all patients with
propranolol poisoning. The amounts on history-taking and blood
level of propranolol were moderately correlated (Pearson correlation
coefficient=0.643).
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Fig. 2. Scatter plot illustrating the association between the amount
on history-taking and blood level of propranolol in patients with
blood propranolol levels less than 1,000 ng/dL. The amount on histo-
ry-taking and blood level of propranolol were moderately correlated
(Pearson correlation coefficient=0.643).
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Fig. 3. A receiver operating characteristic (ROC) curve for predicting
cardiovascular complications in patients with propranolol poisoning.
The area under the ROC curve (AUC) of the blood level of propran-
olol was 0.729 (95% confidence interval, 0.656-0.968; p<0.001).
The cut-off value was 72.40 ng/dL (specificity, 81.9%; sensitivity,
66.7%).
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Fig. 4. A receiver operating characteristics (ROC) curve for pre-
dicting cardiovascular complications in patients with propranolol
poisoning. The area under the ROC curve (AUC) of the amount on
history-taking was 0.679 (95% confidence interval, 0.602-0.757;
p<0.001). The cut-off value was 85.00 mg (specificity, 54.2%; sensi-
tivity, 79.8%).
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