
J. Clin Case Rep and Stu                                                                                                                                                                                  Copy rights@ Gian Maria Pacifici. 

 

 
Auctores Publishing LLC – Volume 3(1)-094 www.auctoresonline.org  
ISSN: 2642-9756   Page 1 of 7 

 

 

Clinical pharmacology of lorazepam in infants and children 

Gian Maria Pacifici 

Associate Professor of Pharmacology via Sant’ Andrea 32, 56127 Pisa, Italy. 

Corresponding Author: Gian Maria Pacifici, Associate Professor of Pharmacology via Sant’ Andrea 32, 56127 Pisa, Italy. 

Received date: October 11, 2021: Accepted date: November 05, 2021: Published date: January 03, 2022 

Citation: Gian Maria Pacifici, (2022) Clinical pharmacology of lorazepam in infants and childrenJ. Clin Case Rep and Stu 3(1); DOI: 10.31579/2690-

8808/094 

Copyright: © 2022 Gian Maria Pacifici, This is an open access article distributed under the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Abstract 

Lorazepam is a benzodiazepine has antiepileptic activity; it may be administered intravenously, intramuscularly, orally, 

by intranasal or buccal application and following oral dosing it is well absorbed. In infants, the initial intravenous dose 

of lorazepam is 100 µg/kg and in children the initial oral and intravenous dose is 50 to 100 µg/kg and the dose varies 

according to the child age. Lorazepam has been found efficacy and safe in infants and children but it may induce adverse-

effects. Lorazepam is a racemate and the R and S enantiomers are conjugated with glucuronic acid in human liver 

microsomes and the respective Km and Vmax values are 29+8.9 and 36+10 µM and 7.4+1.9 and 10+3.8 pmol/min*mg. 

Lorazepam interacts with drugs and the interaction may affect the activity or metabolism of lorazepam. The 

pharmacokinetics of lorazepam have been studied in infants and children and in diseased children. In infants and children 

the elimination half-life is about 15 hours and it is about 24 hours and about 37 hours in children with severe malaria 

and convulsions following intravenous and intramuscular administration, respectively. The treatment and trials with 

lorazepam have been studied in infants and children. Lorazepam freely crosses the human placenta and poorly migrates 

into the breast-milk. The aim of this study is to review the published data on lorazepam dosing, efficacy and safety, 

adverse-effects, metabolism, interaction with drugs, pharmacokinetics, treatment and trials in infants and children and 

the lorazepam transfer across the human placenta and migration into the breast-milk. 

Running title: Lorazepam in infants and children. 

Key words: lorazepam; efficacy and safety; adverse-effects; metabolism; drug interaction; pharmacokinetics; 
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Introduction 

The success of the first benzodiazepine, chlordiazepoxide (Librium®), in 

1960 triggered the development of a number or related products including 

diazepam (licensed in 1963) and lorazepam (licensed a year later). They 

are widely, and liberality, used to treat anxiety before it came to be 

accepted that such use should always be limited to the lowest possible 

dose for the shortest possible time. Dependence can become a serious 

problem, even with careful prescribing. Lorazepam is well absorbed when 

taking by mouth, conjugated into an inactive glucuronide in the liver, and 

then excreted in the urine by glomerular filtration. The elimination half-

life in the neonatal period is 30 to 50 hours (two to three times as long as 

in adults). The tissue levels of lorazepam exceed plasma levels and the 

distribution volume is about 1.3 L/kg. Most benzodiazepines are of 

limited value in long-term treatment of epilepsy but have an important 

role in the management of prolonged seizures. Diazepam was the first to 

be widely used. Clonazepam, lorazepam, and midazolam have all been 

used. There is, however, continuing concern that, while the 

benzodiazepine may well abolish the physical signs of the seizure, 

electrical seizure activity may still sometimes persist. Rapid intravenous 

administration in the infant can sometimes precipitate hypotension, 

respiratory depression, and abnormal seizure-like movements, especially 

in response to the first dose given. Withdrawal symptoms are also very 

common after sustained use even if the dose given is lowered slowly. 

Lorazepam readily crosses the placenta, but there is no evidence of 

teratogenicity. Maternal use, particularly if high doses are used, in the 

third trimester or during labour may cause hypothermia, lethargy, poor 

feeding, or neonatal withdrawal. Lorazepam is excreted into breast-milk 

in small amounts (about 5 to 10% of the maternal dose). Breastfeeding 

may further sedate an already affected infant in the immediate postnatal 

period but sustained use during lactation does not seem to cause 

noticeable drowsiness [1]. Lorazepam is used for the acute management 

of infants with seizures refractory to conventional therapy. Lorazepam is 

incompatible with fat emulsion, aztreonam, caffeine citrate, and 

imipenem/cilastatin [2].  
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Lorazepam molecular structure (molecular weight = 321.2 grams/mole) 

 

Lorazepam glucuronide molecular structure (molecular weight = 497.282 gams/mole) 

Literature search 

The literature search was performed electronically using PubMed 

database as search engine and the following key words were used: 

“lorazepam dosing infants, children”, “lorazepam efficacy safety infants, 

children”, “lorazepam adverse-effects infants, children”, “lorazepam 

metabolism”, “lorazepam drug interactions”, “lorazepam 

pharmacokinetics infants, children”, “lorazepam treatment infants, 

children”, “lorazepam trials infants, children”, “lorazepam placental 

transfer”, and “lorazepam breast-milk”. In addition, the books: Neonatal 

Formulary [1], NEOFAX® by Young and Mangum [2], and The British 

National Formulary for Children [3] are consulted. 

Results 

Administration schedules of lorazepam to infants and 
children 

Administration to infants [1] 

Dose: A single 100 µg/kg dose usually stop all visible seizures activity 

within 10 min. Whist this can be repeated after 10 min the long 

elimination half-life in early infancy increases the risk of sedation and 

respiratory depression. 

Route of administration 

Lorazepam is normally given by slow intravenous infusion over 3 to 5 

min. The buccal and intranasal routes, whilst not well studied, do not seem 

to be almost equally effective (at least in infants more than a few weeks 

old). Lorazepam can also be given by mouth, but intramuscular 

administration is painful and best avoided. Sustained infusion can cause 

a progressive accumulation of the potentially toxic excipient propylene 

glycol. 

Administration to children [3] Oral premedication. 

Children aged 1 month to 11 years. Give: 50 to 100 µg/kg (maximum 

per dose = 4 mg). The dose should be given at least 1 hour before 

procedure, and the same dose may be given the night before procedure in 

addition to, or to replace, dose before the procedure. 

Children aged 12 to 17 years. Give: 1 to 4 mg, to be given at least 1 hour 

before the procedure, the same dose may be given at night before the 

procedure in addition to, or to replace, dose before the procedure. 

Intravenous administration for the treatment of premedication 

Children. Give: 50 to 100 µg/kg (maximum per dose = 4 mg), to be 

administered 30 to 45 min before the procedure .Intravenous 

administration for the treatment of the status epilepticus, febrile 

convulsions, or convulsions caused by poisoning 

Children aged 1 month to 11 years. Give: 100 µg/kg (maximum per 

dose = 4 mg) for 1 dose, and then 100 µg/kg after 10 min (maximum per 

dose = 4 mg) if required for 1 dose, to be administered into a large vein. 

Children aged 12 to 17 years. Give: 4 mg for 1 dose, and then 4 mg after 

10 min if required for 1 dose, to be administered into a large dose. 

Efficacy and safety of lorazepam in children 

Lorazepam has been found efficacy and safe in children and the most 

common adverse-effects are somnolence (7.7%) and insomnia (7.7%), 

and almost all adverse-effects are mild or moderate in severity [4]. 

Intranasal lorazepam is effective, safe, and provides a less invasive 

alternative to intramuscular paraldehyde in children with protracted 

convulsions [5]. Intravenous lorazepam is the first-line therapy in 

preference to intravenous diazepam in children with convulsive status 

epilepticus [6]. Lorazepam is superior to intravenous or non-intravenous 

diazepam, and intravenous lorazepam is at least as effective as non-

intravenous midazolam in treating paediatric status epilepticus [7]. 
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Lorazepam induces the most sedation immediately after surgery 

compared to diazepam and trimeprazine [8]. 

Common or very common adverse-effects caused by lorazepam in 

infants and children [3] 

Apnoea, asthenia, coma, disinhibition, extrapyramidal symptoms, 

hypothermia, memory loss, speech slurred, and suicide attempt. 

Uncommon adverse-effects caused by lorazepam in infants and 

children [3] 

Allergic dermatitis, constipation, and sexual dysfunction. 

Rare or very rare adverse-effects caused by lorazepam in infants and 

children [3]  

Agranulocytosis, hyponatraemia, pancytopenia, and thrombocytopenia. 

Metabolism of lorazepam 

The kinetics of the separate R and S enantiomers of lorazepam were 

characterised in human liver microsomes and by a panel of recombinant 

human UDP-glucuronosyltransferase enzymes. Respective mean Km and 

Vmax values for R- and S-lorazepam glucuronidation by human liver 

microsomes are 29+8.9 and 36+10 µM, and 7.4+1.9 and 10+3.8 

pmol/min*mg. Microsomal intrinsic clearances were not significantly 

different, suggesting the in-vivo clearances of R- and S-lorazepam are 

likely to be similar. Both R- and S-lorazepam are glucuronidated by 

UGT2B4, UGT2B7, and UGT2B15, whereas R-lorazepam is additionally 

metabolized by the extrahepatic enzymes UGT1A7 and UGT1A10. Based 

on in-vitro clearances and consideration of available in-vivo and in-vitro 

data, UGT2B15 is likely to play an important role in the glucuronidation 

of R- and S-lorazepam [9]. The principal metabolite of lorazepam is 

lorazepam glucuronide. Blood concentrations of unconjugated lorazepam 

peak 1 to 4 hours following dosing. Significant concentrations persist for 

24 hours and slowly decrease over the next 24 hours. About 95% of a dose 

of lorazepam is recovered in the urine and faeces over a period of 5 days; 

74.5% is excreted in the urine as lorazepam glucuronide and 13.5% as 

minor metabolites [10]. Absorption of oral lorazepam is nearly complete 

and lorazepam glucuronide is the major metabolite and dihydrodiol 

derivative is another metabolite [11]. Lorazepam and lorazepam 

glucuronide are the only detected compounds up to 12 hours following 

lorazepam administration and the amount of lorazepam glucuronide 

exceeded that of lorazepam in blood and urine [12].  

Interaction of lorazepam with drugs 

Metoprolol causes a small increase in critical flicker fusion threshold with 

lorazepam [13]. The effect of lorazepam in doses of 2 mg and 4 mg 

combined with morphine 5 mg produces sedation, relief of anxiety, lack 

of recall, and patient acceptance [14]. Lorazepam combined with 

mirogabalin increases somnolence [15]. The UGT2B7 genotype affects 

lorazepam-valproate pharmacodynamic interaction especially in subjects 

who have homovariant genotypes of UGT2B7 and UGT2B15 [16]. Pre-

treatment with 1 mg/kg of 4,5,6,7-tetrahydroisoxazolo [5,4-c]pyrindin-3-

ol attenuates the rate-increasing effects of lorazepam on non-suppressed 

responding [17]. Moxonidine, when co-administered with lorazepam, 

produces interactions with three tasks requiring high levels of attention 

reduces vigilance performance, memory tasks, and visual tracking [18]. 

Caffeine citrate (500 mg) counteracts the lorazepam effect of reducing 

anxiety and making the subject feel more relaxed [19]. Lorazepam 

treatment should not be combined with even small quantities of alcohol 

because of the risk of both psychomotor impairment and possible 

anxiogenic effects [20]. Cimetidine increased the absorption-rate of 

diazepam and lorazepam [21]. 

Pharmacokinetics of lorazepam in infants and children 

Gonzalez et al. [22] studied the pharmacokinetics of lorazepam in 145 

infants and children and lorazepam was administrated intravenously. 

Table 1 summarized the lorazepam dose and the demographic 

characteristics of subjects included in the study. 

 

Variable 3 months to 3 years 

(N = 54) 

3 to 13 years (N = 69) ≥ 13 years (N = 22) Total (N = 145) 

Dose (mg/kg) 0.10 (0.04 – 0.18) 0.09 (0.02 – 0.12) 0.04 (0.02 – 0.10) 0.10 (0.02 – 0.18) 

Age (years) 1.3 (0.3 – 2.9) 6.5 (3.0 – 12.0) 15.9 (13.8 – 17.8) 5.4 (0.3 – 17.8) 

Body-weight (kg) 10 (2 – 20) 23 (10 – 83) 68 (36 – 105) 18 (2 – 105) 

Table 1. Clinical data for population pharmacokinetic model development. Figures are the median and (range), by Gonzalez et al. [22]. 

 

 Final model Bootstrap (N = 1,000) 

Parameter Point estimate %RSE 2.5% Median 97.5% 

CDV (L/kg) 0.879 11.2 0.607 0.786 0.969 

TBC (L/h/kg0.75) 0.115 5.5 0.108 0.119 0.131 

PDV (L/kg) 0.542 32.7 0.452 0.737 1.250 

Q (L/h/kg0.75) 1.450 50.8 1.100 2.520 4.981 

Between subject variability (%Coefficient of variation) 

ɲCDV 75% 37% 50% 60% 75% 

ɲTBC 40% 18% 75% 81% 86% 

ɲPDV 57% 91% 17% 48% 85% 

CDV = central distribution volume. TBC = total body clearance. PDV = peripheral distribution volume. Q = intercompartmental clearance. %RSE = 

%relative standard error of estimate. 

Table 2. Pharmacokinetic parameters for the final population model, by Gonzalez et al. [22]. 

 

This table shows that the central median distribution volume is similar to 

the peripheral distribution volume and there is a remarkable 

interindividual variability in pharmacokinetic parameters. This variability 

is accounted by the wide variability of the demographic characteristics of 

the subjects included in the study. 

Chamberlain et al. [23] investigated the pharmacokinetics of lorazepam 

in 168 infants and children, lorazepam was administered intravenously, 
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the dose was computed according the subject body-weight, and the mean 

dose is 5.3 mg (0.16 mg/kg). Fifty-two subjects are aged 3 months to < 3 

years, 72 subjects are aged 3 to < 13 years, and 44 subjects are aged 13 to 

18 years. 

 

 Peak conc. (ng/ml) AUC0-∞ 

(ng/ml/h) 

TBC 

(ml/min/kg) 

TBC 

(ml/min/m2) 

DV (L/h) Elimination half-life (h) 

N 15 15 15 15 15 15 

Range 29.3 – 210 253 – 3,202 3.33 – 131 5.5 – 67.5 0.33 – 4.05 9.5 – 47.0 

Mean+SD 56.1+44.9 822+706 49.3+30.8 31.9+14.0 1.9+0.84 20.5+10.2 

Median 42.2 601 41.5 32.4 1.94 18.1 

TBC = total body clearance. DV = distribution volume.This table shows that the distribution volume of lorazepam is larger than the water volume, 

lorazepam is slowly eliminated from the body, and there is a remarkable interindividual variability in the pharmacokinetic parameters. This variability 

is accounted by the wide variation of the subject demographic characteristics. 

Table 3. Non-compartmental pharmacokinetic parameters of lorazepam which are obtained in 90 infants and children, by Chamberlain et al. [23]. 

 

 Free fraction TBC (ml/min/kg) TBC (ml/min/m2) DVss (L/kg) β (h-1) Elimination half-life (h) 

All subjects 

N 61 63 63 63 63 63 

Range 0.07 – 0.48 0.30 – 7.75 6.50 – 147 0.19 – 3.40 0.017 – 0.118 5.9 – 42.0 

Mean+SD 0.10+0.05 1.2+0.93 3.33+19.3 1.48+0.54 0.48+0.020 16.8+7.1 

Median 0.09 1.08 29.00 1.37 0.046 15.1 

Subjects aged 3 months to 3 years 

N 17 18 18 18 18 18 

Range 0.07 – 0.48 0.63 – 7.75 12.83 – 147 0.67 – 3.40 0.024 – 0.118 5.9 – 28.4 

Mean+SD 0.11+0.10 1.57+1.62 32.8+30.2 1.62+0.59 0.053+0.027 15.8+6.5 

Subjects aged 3 to 13 years 

N 28 29 29 29 29 29 

Range 0.07 – 0.17 0.30 – 1.82 6.50 – 39.17 0.49 – 3.00 0.017 – 0.092 7.5 – 40.6 

Mean+SD 0.10+0.02 1.12+0.40 31.83+13.83 1.50+0.61 0.048+0.017 16.9+7.4 

Subjects aged 13 to 18 years 

N 16 16 16 16 16 16 

Range 0.07 – 0.15 0.43 – 1.58 16.33 – 60.00 1.00 – 1.54 0.017 – 0.84 8.2 – 42.0 

Mean+SD 0.09+0.02 0.95+0.32 36.67+12.00 1.27+0.17 0.044+0.016 17.8+7.7 

 

TBC = total body clearance. DVss = distribution volume at the steady-state. β = terminal slope of the log concentration versus time profile. 

Table 4. Bayesian pharmacokinetic parameters of lorazepam which are obtained in 168 infants and children, by Chamberlain et al. [23]. 

This table shows that lorazepam distribution volume is larger than the 

water volume, lorazepam is slowly eliminated, and there is a remarkable 

interindividual variability in the pharmacokinetic parameters. This 

interindividual variability is due to the wide variation of the demographic 

characteristics of the subjects included in the study. 

 

Pharmacokinetics of lorazepam in diseased children 

Muchohi et al. [24] studied the pharmacokinetics of lorazepam in 26 

children with severe malaria and convulsions. A single dose of 0.1 

mg/kg of lorazepam was administered intravenously to 15 children and 

intramuscularly to 11 children. 

 

 Intravenous lorazepam Intramuscular lorazepam 95% CI for the difference between the means or median 

Number of children 15 11 --- 

Sex (male/female) 15 (6:9) 11 (6:5) -16, 16.0 

Age (months) 32.0 (8 – 91) 28.0 (6 – 78) -3.07, 2.44 

Body-weight (kg) 10.8 (9.2 – 12.4) 11.1 (8.5 – 13.7) ---- 

Table 5. Demographic characteristics of children included in the study. Figures are the mean and [95% confidence interval (CI)], by Muchohi et al. 

[24]. 

 

Parameter N Intravenous 

lorazepam 

N Intramuscular 

lorazepam 

95% CI for the difference between the 

means or medians 

Peak conc. (ng/ml) 11 65.1 (47.5 – 86.0) 1

0 

45.3 (29.6 – 66.3) -43.5, 5.0 

Time to achieve peak conc. (h) 11 0.50 (0.17 – 0.67) 1

0 

0.42 (0.17 – 1.00) -0.33, 0.17 

Elimination half-life (h) 9 23.7 (9.8 – 37.6) 5 36.9 (-1.5 – 75.5) -41.3, 14.9 

AUC0-∞ (ng/ml/h) 9 2,062 (601 – 3,771) 5 1,844 (297 – 3,390) -1,268, 1,883 
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Ka (h-1) 9 --- 6 9.8 (0.033 – 22.8) --- 

Absorption half-life (h) 9 --- 6 0.035 (0.01 – 0.07) --- 

Total body clearance (L/h) 9 0.64 (0.36 – 0.92) 6 --- --- 

Central distribution volume (L/kg) 9 1.67 (1.25 – 2.10) 6 --- --- 

Distribution volume at steady-state 

(L/kg) 

9 2.59 (1.56 – 3.62) 6 --- --- 

Bioavailability (F) 9 100% 6 89.4% --- 

Table 6. Pharmacokinetic parameters of lorazepam which are obtained following administration of a single dose of 0.1 mg/kg either intravenously 

or intramuscularly to children with severe malaria and convulsions. Figures are the mean and [95% confidence interval (CI)], by Muchohi et al. 

[24]. 

This table shows that the peak concentration, the time to achieve the peak 

concentration, the elimination half-life, and AUC are similar according to 

the two routes of lorazepam administration. Following intramuscular 

administration, lorazepam is rapidly and almost completely absorbed. The 

comparison of the pharmacokinetic parameters obtained in children with 

those obtained in infants and children (see tables 3 and 4) is difficult 

because of the different demographic characteristics of the subjects 

included in the studies and the diseases suffered from children. 

Treatment with lorazepam in infants and children 

Lorazepam is an effective agent in the treatment of neonatal seizures 

refractory to phenobarbital [25]. Treatment with lorazepam causes 

immediate cessation of seizure activity in all infants within 5 min [26]. 

Lorazepam is increasingly used in the treatment of refractory neonatal 

seizures [27]. In children, intravenous lorazepam and intravenous 

diazepam are efficacious for stopping seizures lasting at least 5 min [28]. 

Intravenous lorazepam is associated with a 3.7 times greater likelihood of 

seizure termination than is treatment with rectal diazepam [29]. The 

childhood seizure is successfully controlled 15 min after intravenous 

diazepam and after 5 min with intravenous lorazepam [30]. Lorazepam is 

a safe and effective agent to treat acute convulsions in children with status 

epilepticus [31]. Sublingual lorazepam is an easy and effective agent for 

treating serial childhood seizures at home [32]. Convulsions are 

controlled in 76% children treated with a single rectal dose of lorazepam 

and in 51% children treated with a single rectal dose of diazepam [33]. 

Trials with lorazepam in children 

Lorazepam is the safer benzodiazepine for oral maintenance treatment of 

methamphetamine-induced convulsions [34]. Intravenous lorazepam is at 

least as effective as intravenous diazepam in treating acute tonic-clonic 

convulsions in children and lorazepam is associated with fewer adverse-

effects [35]. Intravenous lorazepam is at least as effective as intravenous 

diazepam in controlling childhood seizures and is associated with fewer 

adverse-effects in the treatment of acute tonic-clonic convulsions [36]. 

Intravenous lorazepam is superior to intravenous diazepam in the 

treatment of paediatric status epilepticus [37]. Intranasal lorazepam has 

more favourable pharmacokinetics than buccal lorazepam when 

considering the need for the rapid blood concentrations required for 

seizure termination in children [38]. 

Transfer of lorazepam across the human placenta 

Placental transfer of lorazepam evaluated as the ratio of vein umbilical to 

maternal vein plasma concentrations is 0.73 (range, 0.52-0.94) [39]. 

Lorazepam was administered intravenously at a dose of 2.5 mg to 

pregnant mothers before surgical induction of labour or at the beginning 

of the second stage of labour. Lorazepam serum concentrations in 

newborns are similar to those in the maternal serum and rarely exceed the 

maternal concentrations [40]. 

Migration of lorazepam into the breast-milk 

Lorazepam exposure through breast-milk is small, thus the maternal drug 

treatment and breastfeeding are compatible [41]. Following therapeutic 

dosing of lorazepam, the concentration of lorazepam in the breast-milk 

ranges from 55.3 to 123 ng/ml [42]. Measurable concentrations of 

lorazepam is demonstrated in all but 1 of the 35 breast-milk samples and 

the mean lorazepam concentration is 2.6+1.5 ng/ml (range, 0 to 7.0) [43]. 

Lactating women were treated with oral lorazepam twice-daily at a dose 

of 2.5 mg for the first 5 days postpartum and the concentrations of free 

and glucuronide lorazepam are 12 and 35 ng/ml, respectively [44]. 

Discussion 

Lorazepam is a benzodiazepine has antiepileptic activity and it is used in 

acute management of infants, and children with seizures refractory to 

conventional therapy. Lorazepam may be administered intravenously, 

intramuscularly, orally, or by intranasal or buccal application and 

following oral administration lorazepam is rapidly and almost completely 

absorbed. The tissue level of lorazepam exceeds the plasma level and 

lorazepam distribution volume is about 1.3 L/kg. The initial intravenous 

dose of lorazepam is 100 µg/kg in infants [1]. In children, the initial oral 

or intravenous dose is 50 to 100 µg/kg and the dose varies according to 

the child age [3]. Lorazepam has been found efficacy and safe in infants 

and children [4-8]. Lorazepam has been found efficacy and safe in 

children but it may induce somnolence and insomnia and the adverse-

effects are mild [4], intranasal lorazepam is efficacy and safe and it is a 

less invasive alternative to intramuscular paraldehyde in children with 

convulsions [5]. Intravenous lorazepam is the first-line therapy in 

preference to intravenous diazepam in treating children with convulsive 

status epilepticus [6], intravenous lorazepam is superior to intravenous or 

non-intravenous diazepam and intravenous lorazepam is effective as non-

intravenous midazolam in treating paediatric status epilepticus [7], 

lorazepam induces the most sedation immediately after surgery compared 

to diazepam and trimeprazine [8], and lorazepam may induce adverse-

effects [3]. The metabolism of lorazepam has been studied in man [9-12]. 

Lorazepam is conjugated with glucuronic acid; lorazepam is a racemate 

and the respective mean Km and Vmax values of R and S enantiomers of 

lorazepam are 29+8.9 and 36+10 µM and 7.4+1.9 and 10+3.9 

pmol/min*mg in human liver microsomes. Both R- and S-lorazepam are 

glucuronidated by UGT2B4, UGT2B7, and UGT2B15, whereas R-

lorazepam is additionally metabolized by extrahepatic enzymes UGT1A7 

and UGT1A10 [9]. Blood concentrations of unconjugated lorazepam peak 

1 to 4 hours following dosing, lorazepam slowly decreases from blood 

and 74.5% and 13.5% of the dose are excreted in the urine as lorazepam 

glucuronide and as minor metabolites [10]. Absorption of oral lorazepam 

is nearly complete, lorazepam glucuronide is the major metabolite of 

lorazepam, lorazepam glucuronide concentration exceeds that of 

lorazepam in blood and urine, and both lorazepam and lorazepam 

glucuronide are eliminated in the urine [11, 12]. Lorazepam interacts with 

drugs [13-21]. Metoprolol causes a small increase in critical flicker fusion 

threshold with lorazepam [13], lorazepam combined with morphine 

produces sedation, relief of anxiety, lack of recall, and patient acceptance 

[14], and lorazepam co-administered with mirogabalin increases 

somnolence [15]. The UGT2B7 genotype affects lorazepam-valproate 

pharmacodynamic interaction in subjects who have homovariant 

genotypes of UGT2B7 and UGT2B15 [16]. Pre-treatment with 1 mg/kg 



J. Clin Case Rep and Stu                                                                                                                                                                                  Copy rights@ Gian Maria Pacifici. 

 

 
Auctores Publishing LLC – Volume 3(1)-094 www.auctoresonline.org  
ISSN: 2642-9756   Page 6 of 7 

4,5,6,7-tetrahydroisoxazolo[5,4-c]pyrindin-3-ol attenuates the rate-

increasing effects of lorazepam on non-suppressed responding [17]. The 

co-administration of moxonidine with lorazepam produces interactions 

with three tasks requiring high levels of attention, memory tasks, and 

visual tracking [18]. Caffeine citrate counteracts the lorazepam effect 

reducing anxiety and making the subjects feel more relaxed [19]. 

Lorazepam treatment should not be combined with alcohol because of the 

risk of both psychomotor impairment and possible anxiogenic effects 

[20], and cimetidine increases the absorption-rate of diazepam and 

lorazepam [21]. The pharmacokinetics of lorazepam have been studied in 

infants and children [22, 23] and in children with severe malaria and 

convulsions [24]. In infants and children, the median central and 

peripheral distribution volumes are 0.786 and 0.737 L/kg, respectively, 

indicating than the lorazepam concentrates in blood and in tissues in 

similar amounts [22] and the man elimination half-life ranges from 15.1 

to 17.8 hours [23]. Lorazepam was administered intravenously or 

intramuscularly to children with severe malaria and convulsions and 

following intramuscularly administration lorazepam is rapidly absorbed 

and the mean absorption half-life of lorazepam is 0.035 hours. The mean 

elimination half-life is 23.7 hours following intravenous dosing and 36.9 

hours following intramuscular dosing [24] suggesting that lorazepam is 

slowly eliminated following intramuscular administration because 

lorazepam slowly leaves from the muscle depot. The treatment with 

lorazepam in infants and children has been extensively studied [25-33]. 

Lorazepam is an effective agent in the treatment of neonatal seizures 

refractory to phenobarbital [25], lorazepam causes immediate cessation 

of seizures in infants within 5 min [26], and lorazepam is increasingly 

used in the treatment of refractory neonatal seizures [27]. In children, 

intravenous lorazepam and intravenous diazepam stop seizures lasting at 

least 5 min [28], intravenous lorazepam has a greater likelihood of seizure 

termination than rectal diazepam [29] and intravenous lorazepam controls 

childhood seizures more rapidly than intravenous diazepam [30]. 

Lorazepam is an effective and safe agent to treat the status epilepticus in 

children [31], sublingual lorazepam easily and effectively controls serial 

seizures in children [32], and the convulsions are controlled in 76% of 

children treated with single rectal lorazepam and in 51% children treated 

with single rectal diazepam [33]. The trials with lorazepam have studied 

in children [34-38]. Lorazepam is the safer benzodiazepine for oral 

treatment of methamphetamine-induced convulsions [34]. Intravenous 

lorazepam and intravenous diazepam are similarly effective agents in 

treating children with acute tonic-clonic convulsions but lorazepam is 

associated with fewer adverse-effects [35], intravenous lorazepam is as 

effective as intravenous diazepam in controlling childhood seizures but 

lorazepam is associated with fever adverse-effects in the treatment of 

acute tonic-clonic convulsions [36], and intravenous lorazepam is 

superior to intravenous diazepam in the treatment of paediatric status 

epilepticus [37]. Intranasal lorazepam has more favourable 

pharmacokinetics than buccal lorazepam in termination seizures in 

children [38]. Lorazepam freely crosses the human placenta [39, 40], and 

lorazepam poorly migrates into the breast-milk [41-44]. 

In conclusion, lorazepam is a benzodiazepine and is the most active 

benzodiazepine in treating refractory convulsions resistant to 

conventional therapy in infants and children. Lorazepam may be 

administered intravenously, intramuscularly, orally or by intranasal and 

buccal application and following oral dosing it is rapidly absorbed. In 

infants, the initial intravenous dose is 100 µg/kg and the initial oral or 

intravenous dose is 50 to 100 µg/kg in children. Lorazepam has been 

found efficacy and safe in infants and children but it may induce adverse-

effects. Lorazepam is glucuronidated by UGT2B4, UGT17A, and 

UGT1A10 and lorazepam interacts with drugs and the interaction with 

drugs affects lorazepam effects and metabolism. The pharmacokinetics of 

lorazepam have been studied in infants and children and in children with 

severe malaria and convulsions. The elimination half-life of lorazepam 

ranges from 15.1 to 17.8 hours in infants and children. In these diseased 

children, the mean elimination half-life is 23.7 hours following 

intravenous administration and 36.9 hours after intramuscular 

administration. The treatment and trials with lorazepam have been 

extensively studied and lorazepam freely crosses the placenta and poorly 

migrates into the breast-milk. The aim of this study is to review the 

clinical pharmacology of lorazepam in infants and children. 
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