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Abstract 

Esomeprazole is the S-isomer of omeprazole and is a proton pump inhibitor. Esomeprazole is a prodrug and requires 

activation in acid environments. After absorption into the systemic circulation, the prodrug diffuses into the parietal cells 

of the stomach and accumulates in the acidic secretory canaliculi. Here it is activated by proton-catalysed formation of 

a tetracyclic sulfenamide trapping the drug so that it cannot diffuse back across the canalicular membrane. The activated 

form then binds covalently with sulfhydryl groups of cysteine in the H+, K+-ATPase irreversibly inactivating the pump 

molecule. Esomeprazole is used to promote healing of gastric and duodenal ulcers and to treat the gastroesophageal 

reflux disease. In newborns, the esomeprazole dose is 0.5 mg/kg once-daily and in children the dose varies according to 

their age and body-weight. Esomeprazole has been found efficacy and safe in infants and children and is converted into 

hydroxy esomeprazole and 5-O-desmethyl esomeprazole by CYP2C19 and into esomeprazole sulfone by CYP3A4. The 

pharmacokinetics of esomeprazole have been studied in infants and children and the elimination half-life of 

esomeprazole is about 1 hour in infants and children. The treatment of infants and children with esomeprazole has been 

reviewed and esomeprazole interacts with drugs. Esomeprazole is poorly transferred across the human placenta and 

poorly migrates into the breast-milk. The aim of this study is to review the esomeprazole dosing, efficacy and safely, 

pharmacokinetics, and treatment in infants and children and esomeprazole metabolism, drug interaction, placental 

transfer, and migration into the breast-milk. 

Keywords: breast-milk; children; dosing; drug-interaction; efficacy-safely; esomeprazole; infants; metabolism; 

pharmacokinetics; placental-transfer; and treatment 

Introduction 

Proton pump inhibitors (PPIs)The most potent suppressors of gastric acid 

secretion are inhibitors of the gastric H+, K+-ATPase or proton pump. The 

proton pump inhibitors diminish the daily production of acid (basal and 

stimulated) by 80 to 95% [1]. 

Mechanism of action and pharmacology of PPIsSix PPIs are available for 

clinical use: omeprazole and its S-isomer esomeprazole, lansoprazole and 

its R-enantiomer, dexlansoprazole, rabeprazole, and pantoprazole. All 

PPIs have equivalent efficacy at comparable doses. PPIs are prodrugs that 

require activation in acid environments. After absorption into the systemic 

circulation, the prodrug diffuses into the parietal cells of the stomach and 

accumulates in the acidic secretory canaliculi. Here, it is activated by 

proton-catalysed formation of a tetracyclic sulfenamide trapping the drug 

so that it cannot diffuse back across the canalicular membrane. The 

activated form then binds covalently with sulfhydryl groups of cysteine in 

the H+, K+-ATPase irreversibly inactivating the pump molecule. Acid 

secretion resumes only after new pump molecules are synthesized and 

inserted into the luminal membrane, providing a prolonged (up to 24 to 

48 hours) suppression of acid secretion, despite the much shorter plasma 

elimination half-life of about 0.5 to 3 hours of the parent compounds. 

Because they block the final step in acid production, the PPIs effectively 

suppress stimulated acid production, regardless of the physiological 

stimulus, as well as the basal acid production. The amount of H+, K+-

ATPase increases after fasting; therefore PPIs should be given before the 

first meal of the day. In most individuals, one-daily dosing is sufficient to 

achieve an effective level of acid inhibition, and a second dose, which is 

occasionally necessary, can be administered before an evening meal. 

Rebound acid hypersecretion occurs following prolonged treatment with 

PPIs, and clinical studies suggest that rebound after ceasing treatment can 

provoke symptoms such as dyspepsia. To prevent the degradation of PPIs 

by acid in the gastric lumen and to improve the oral bioavailability the 

oral dosage forms are supplied in different formulations: (1) enteric-

coated pellets with gelatin capsules (rabeprazole), (2) delayed-release 

tablets (lansoprazole, pantoprazole, and rabeprazole), (3) delayed-release 

capsules (dexlansoprazole, esomeprazole, omeprazole, and lansoprazole), 

and (4) delayed-release oral suspension (esomeprazole, omeprazole, and 

pantoprazole). The delayed release and enteric-coated preparations 

dissolve only at alkaline pH, which improves the oral bioavailability of 

these acid-labile drugs. Patients for whom the oral route of administration 

is not available can be treated parenterally with esomeprazole sodium, 

omeprazole, or pantoprazole [1]. 

Therapeutic uses of PPIs 

Prescriptions PPIs are primarily used to promote healing of gastric and 

duodenal ulcers and to treat gastroesophageal reflux disease, including 

erosive esophagitis, which is either complicated or unresponsive to 
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treatment with H2 receptor antagonists. They are also used in conjunction 

with antibiotics for the eradication of Helicobacter pylori. PPIs also are 

the mainstay in the treatment of pathological hyper-secretory conditions, 

including the Zollinger-Ellison syndrome. Lansoprazole, pantoprazole, 

and esomeprazole are approved for treatment and prevention or 

recurrence of nonsteroidal anti-inflammatory drugs-associated gastric 

ulcers in patients who continue nonsteroidal anti-inflammatory drugs use. 

It is not clear if PPIs affect the susceptibility of nonsteroidal anti-

inflammatory drug-induced damage and blending in the small and large 

intestine. All PPIs are approved for reducing the risk of duodenal ulcer 

recurrence associated with Helicobacter pylori infection. Over-the-

counter omeprazole, esomeprazole, and lansoprazole are approved for the 

self-treatment of acid reflux [1]. 

Therapeutic use of esomeprazole 

Whether gastroesophageal reflux causes apnoea in premature infants has 

long been a controversial issue. Medications to reduce acid production 

(and thus acid reflux), nonetheless are frequently prescribed both in the 

neonatal care unit and at discharge. The proton pump inhibitors 

lansoprazole, omeprazole, and esomeprazole have all been used but are 

widely and somewhat indiscriminately prescribed. Esomeprazole, first 

marketed in 2000, is the S-isomer of omeprazole and was developed by 

the same parent company to improve the pharmacokinetic and 

pharmacodynamic profiles or racemic omeprazole. Like omeprazole, 

esomeprazole is used to suppress gastric acid secretion when 

endoscopically proven oesophagitis or peptic ulceration persists despite 

treatment with histamine H2-receptor antagonists. Use is not of benefit on 

most young children with simple gastroesophageal reflux [2]. 

Administration, distribution, metabolism and 
elimination of PPIs 

Because an acidic pH in the parietal cell acid canaliculi is required for 

drug activation and food stimulates acid production, the PPIs ideally 

should be given about 30 min before meals. Concurrent administration of 

food may reduce somewhat the rate of absorption of PPIs but this effect 

is not thought to be clinically significant. Once in the small bowel, PPIs 

are rapidly absorbed, highly protein bound, and extensively metabolized 

by hepatic CYPs, particularly CYP2C19 and CYP3A4. Asians and 

Oceaniams are more likely than Caucasians or Africans to have the 

CYP2C19 genotype that correlates with slow metabolism of PPIs (25% to 

30% Asians, about 60% Oceanians versus about 15% Caucasian or 

Africans), which may contribute to heightened efficacy or toxicity in this 

ethnic group. For chronic use of the first-generation PPIs (omeprazole, 

lansoprazole, and pantoprazole) after efficacy has been achieved, 

reduction in the dose is recommended for those individuals with 

CYP2C19 genotype that predicts reduced function. Because not all pumps 

and all parietal cells are active simultaneously, maximal suppression of 

acid secretion requires several doses of the PPIs. For example, it may take 

2 to 5 days of therapy with once-daily dosing to achieve about 70% 

inhibition of proton pump that is seen at steady-state. More frequent initial 

dosing (e.g., twice-daily) will reduce the time to achieve full acid 

inhibition but has not been shown to improve patient outcome. The 

resulting proton pump inhibition is irreversible; thus, acid secretion is 

suppressing for 24 to 48 hours, or more, until new proton pumps are 

synthesized and incorporated into the luminal membrane of parietal cells. 

Chronic renal failure does not lead to drug accumulation with once-daily 

dosing of PPIs. Hepatic disease substantially reduces the clearance of 

esomeprazole and lansoprazole. Thus, in patients with severe hepatic 

disease, dose reduction is recommended for esomeprazole and 

lansoprazole [1]. 

 
Esomeprazole molecular structure (molecular weight = 345.4 grams/mole) 

Literature search 

The literature search was performed electronically using PubMed 

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

“esomeprazole dosing infants, children“, esomeprazole efficacy safely 

infants, children”, “esomeprazole metabolism”, “esomeprazole 

pharmacokinetics infants, children”, “esomeprazole treatment infants, 

children”, “esomeprazole drug interaction”, “esomeprazole placental 

transfer”, and “esomeprazole breast-milk”. In addition, the books: The 

Pharmacological Basis of Therapeutics [1], Neonatal Formulary [2], and 

The British National Formulary for Children [3] have been consulted. 

Results 

Administration schedules of esomeprazole to infants 

and children 

Administration to infants [2] 

Oral administration 

Newborns. Give: 0.5 mg/kg once-daily, this dose will reduce oesophageal 

acid exposure and gastric acidity in preterm and term infants but has little 

impact on many symptoms and signs traditionally associated with 

neonatal reflux. 

Infants beyond the neonatal period. Infants with gastroesophageal 

reflux disease complicated by erosive oesophagitis may be treated as 

reported in table 1. 

 

Body-weight Oral dose once-daily 

3 to 5 kg 2.5 mg 

> 5 to 7.5 kg 5 mg 

> 7.5 kg 10 mg 

Table 1: Dose of esomeprazole for the management of gastroesophageal reflux disease complicated by erosive oesophagitis in infants [2]. 
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Intravenous administration 

Newborns. Give: 0.5 mg/kg once-daily by intravenous infusion over 10 

to 30 min. 

Administration to children [3] Oral administration of esomeprazole to 

treat gastro-oesophagitis reflux disease (in presence of erosive 

oesophagitis) 

Children aged 1 to 11 years (body-weight of 10 up to 19 kg). Give: 10 

mg once-daily for 8 weeks. 

Children aged 1 to 11 years (body-weight 20 kg and above). Give: 10 

to 20 mg once-daily for 8 weeks. 

Children aged 12 to 17 years. Give initially 40 mg once-daily for 4 

weeks, the dose should be continued for further 4 weeks if not fully healed 

or the symptoms persist; the maintenance dose is 20 mg daily. 

Intravenous administration of esomeprazole to treat gastro-oesophagitis 

reflux disease (in presence of erosive oesophagitis) 

Children aged 1 to 11 years (body-weight up to 20 mg). Give: 10 mg 

once-daily, the injection should be given over at least 3 min. 

Children aged 1 to 11 years (body-weight 20 kg and above). Give: 10 

to 20 mg once-daily, the injection should be given over at least 3 min. 

Children aged 12 to 17 years. Give: 40 mg daily, the injection should be 

given over at least 3 min. 

Oral treatment of symptomatic gastro-oesophageal reflux disease (in 

absence of oesophagitis) 

Children aged 1 to 11 years (body-weight 10 kg and above). Give: 10 

mg once-daily for up to 8 weeks. 

Children aged 12 to 17 years. Give: 20 mg once-daily for up to 4 weeks. 

Intravenous injection or intravenous infusion for treatment of 

symptomatic gastro-oesophageal reflux disease (in absence of 

oesophagitis) 

Children aged 1 to 11 years. Give: 10 mg once-daily, the injection 

should be given for at least 3 min. 

Children aged 12 to 17 years. Give: 20 mg once-daily, the injection 

should be given over at least 3 min. 

Efficacy and safely of esomeprazole in infant and children 

Esomeprazole is well-tolerated and effectively reduces the oesophageal 

acid exposure and acidic reflux events in newborns [4], esomeprazole 

effectively and safely treats the gastroesophageal reflux disease in infants 

aged 1 to 11 months [5], esomeprazole given orally at a dose of 0.25 or 1 

mg/kg once-daily to infants aged 1 to 24 months with gastroesophageal 

reflux disease effectively and safely provides a dose-related acid 

suppression and decreases the oesophageal acid exposure in all infants 

[6]. Children aged 1 to 11 years with endoscopically proven 

gastroesophageal reflux disease received esomeprazole orally at a dose of 

5, 10, or 20 mg once-daily and this treatment is well-tolerated and 

effectively treats the gastroesophageal reflux disease in all children [7], 

esomeprazole was administered orally at a dose of 5 or 10 mg once-daily 

to young children and at a dose of 20 mg once-daily to older children and 

this treatment effectively and safely treats the gastroesophageal reflux 

disease in all children [8], esomeprazole was administered orally at a dose 

of 10 mg or 20 mg once-daily to Japanese children and effectively and 

safely treats the gastroesophageal reflux disease [9], esomeprazole was 

administered orally at a dose of 10 or 20 mg once-daily to children aged 

1 to 14 years and effectively and safely treats gastric acid-related disease 

in all children [10], esomeprazole given orally at a dose of 20 or 40 mg 

once-daily to children is well-tolerated and effectively treats the 

gastroesophageal reflux disease in all children [11]. Adolescents with 

gastroesophageal reflux disease received esomeprazole orally at a dose of 

20 or 40 mg once-daily for 8 weeks and this treatment is well-tolerated 

and effectively treats gastroesophageal reflux disease in all adolescents 

[12], and esomeprazole was administered orally at a dose of 40 mg once-

daily to children with peptic ulcer disease and gastroesophageal reflux 

disease and this treatment effectively and safely treats these diseases [13]. 

Metabolism of esomeprazole 

In-vitro experiments with human liver microsomes demonstrated that 

hydroxy esomeprazole and 5-O-desmethyl esomeprazole are formed by 

CYP2C19 and sulfone esomeprazole is formed by CYP3A4 [14]. 

 
Hydroxy esomeprazole molecular structure (molecular weight = 345.4 grams/mole) 

 
5-O-Desmethyl esomeprazole molecular structure (molecular weight = 331.39 grams/mole) 
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Esomeprazole sulfone molecular structure (molecular weight = 361.415 grams/mole) 

Studies performed in-vivo in humans demonstrated that esomeprazole is 

converted into hydroxy-esomeprazole and into 5-O-desmethyl 

esomeprazole by CYP2C19 and esomeprazole is converted into 

esomeprazole sulfone by CYP3A4 [15]. 

Pharmacokinetics of esomeprazole in infants 

Ward and Kearns [16] studied the pharmacokinetics of esomeprazole in 

26 infants with gestational age of 23 to 41 weeks and with postnatal age 

of 36 and 44 weeks. Infants were suffering from gastroesophageal reflux 

disease, esomeprazole was administered intravenously at doses of 0.25 

mg/kg once-daily, and the pharmacokinetic parameters of esomeprazole 

are summarized in table 2. These authors also studied the 

pharmacokinetics of esomeprazole in 24 infants aged 1 to 24 months 

suffering from gastroesophageal reflux disease, esomeprazole was 

intravenously infused at a dose of 1 mg/kg once-daily, and the 

pharmacokinetic parameters of esomeprazole are summarized in table 3. 

Parameter Value 

AUCt (µmol*h/ml) 2.5 (0.2 – 6.6) 

Peak concentration (µmol/L) 0.74 (0.1 – 1.5) 

Elimination half-life (h) 0.9+0.5 

 

AUCt = AUC from 0 time to the last time point measured. 

Table 2. Pharmacokinetic parameters of esomeprazole which have been obtained in 26 infants with a gestational age of 23 to 41 weeks and with a postnatal 

age of 36 and 44 weeks. Infants were suffering from gastroesophageal reflux disease and esomeprazole was administered intravenously at doses of 0.25 

mg/kg once-daily. Values are the mean and (range) or the mean+SD, by Ward and Kearns [16]. 

 

Parameter Value 

AUCt (µmol*h/ml) 2.2+1.0 

Peak concentration (µmol/L) 0.39+0.48 

Elimination half-life (h) 1.0+0.4 

 

AUCt = AUC from 0 time to the last time point measured. 

 

Table 3: Pharmacokinetic parameters of esomeprazole which have been obtained in in 24 infants aged 1 to 24 months suffering from gastroesophageal 

reflux disease and esomeprazole was intravenously infused at a dose of 1 mg/kg once-daily. Values are the mean+SD, by Ward and Kearns [16].

These two tables show that the elimination half-life is similar in younger 

and older infants and the peak concentration of esomeprazole is lower in 

older than in younger infants. Esomeprazole is cleared from the body by 

metabolism and by renal route and both elimination pathways increase 

with infant maturation. Thus the peak concentration of esomeprazole is 

smaller in older than younger infants. 

Pharmacokinetics of esomeprazole in children 

Shimizu et al. [17] investigated the pharmacokinetics of esomeprazole in 

50 children aged 1 to 14 years suffering from different gastrointestinal 

diseases. Children were allocated to 5 groups according to their age and 

body-weight and received esomeprazole orally for 8 weeks. Children 

weighing < 20 kg were allocated to group 1 and received esomeprazole at 

a dose of 10 mg. Children weighing ≥ 20 kg were allocated to groups 2 to 

5 according to their age (1 to 11 years or 12 to 14 years) and received 

either 10 mg (groups 2 and 4) or 20 mg (groups 3 and 5) of esomeprazole 

once-daily. 

 

Demographic characteristics Group 1 

(N = 10) 

Group 2 

(N = 10) 

Group 3 

(N = 10) 

Group 4 

(N = 10) 

Group 5 

(N = 10) 

Total (N = 50) 

Female number and (%) 5 (50) 6 (60) 2 (20) 7 (70) 6 (60) 26 (52) 
§Age (year) 3.6+2.2 8.9+0.7 8.4+1.8 13.4+0.7 13.1+0.9 9.5+3.9 

Body-weight (kg) 14.2+3.1 28.9+6.1 27.3+6.1 51.0+8.1 46.7+8.1 33.6+15.0 

Gastric ulcer 2 (20) 1 (10) 2 (20) 4 (40) 5 (50) 14 (28) 

Duodenal Ulcer 1 (10) 1 (10) 2 (20) 1 (10) 3 (30) 8 (16) 

NERD 6 (60) 4 (40) 6 (60) 6 (60) 4 (40) 26 (52) 

Reflux esophagitis 1 (10) 5 (50) 0 (0) 2 (20) 3 (30) 11 (22) 

Helicobacter pylori (IgG antibody) 4 (40) 1 (10) 1 (10) 0 (0) 1 (10) 5 (10) 
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CYP2C19 genotype Homo-EM 4 (40) 1 (10) 0 (0) 4 (40) 5 (50) 14 (28) 

CYP2C19 genotype Hetero-EM 4 (40) 7 (70) 9 (90) 4 (40) 5 (50) 29 (58) 

CYP2C19 Poor metabolizer 2 (20) 2 (20) 1 (10) 2 (20) 0 (0) 7 (14) 

 

Table 4: Demographic and baseline characteristics of children included in the study. Values are the mean+SD or the number of children and 

(percent), by Shimizu et al. [17]. 
§Age at enrolment. Some children had overlapping diagnosis of gastric ulcer, duodenal ulcer, non-erosive reflux disease (NERD), or reflux esophagitis. 

 

Parameter Group 1 (N = 9) Group 2 (N = 10) Group 3 (N = 10) Croup 4 (N = 9) Group 5 (N = 10) 

AUCtau (µmol*h/L)§ 6.54 (42.6%)** 2.88 (78.3%)*** 10.0 (50.9%) 1.79 (105%) 5.55 (33.6%) 

AUC0-t (µmol*h/L)§
 4.04 (127%) 2.34 (99.2%) 9.53 (47.8%) 1.56 (100%) 5.20 (33.6%) 

Peak conc. (µmol/L)§ 2.47 (142%) 1.55 (110%) 5.52 (41.5) 0.899 (91.7%) 2.84 (51.3%) 

Tmax (h)§§ 1.58 

(1.03 – 5.92) 

1.52 

(0.92 – 6.00) 

1.47 

(0.93 – 1.52) 

1.57 

(0.93 – 2.95) 

1.75 

(0.95 – 3.00) 

Elimination half-life (h)§§§ 0.80+0.18** 0.97+0.55*** 1.08+0.44 1.37+0.88 1.06+0.25 

TBC/F (L/h) 4.42 (42.6%)** 10.0 (78.3%)*** 5.78+0.44 16.2 (105%) 10.4 (33.6%) 

Weight-corrected TBC/F 

(L/h/kg) 

0.315 (53.7)** 0.343 (58.7%)** 0.216 (40.4%) 0.316 (110%) 0.227 (45.9%) 

AUCtau (µmol/L) versus CYP2C19 genotype 

CYP2C19 Homo-EM& 5.47 (N = 3) 1.17 (N = 1) 0 (N = 0) 0.858 (N = 4) 4.66 (N = 5) 

CYP2C19 Hetero-EM& 6.36 (N = 2) 2.53 (N = 6) 9.80 (N = 9) 2.36 (N = 3) 6.61 (N = 5) 

CYP2C19 Poor metabolizer& 8.82 (N = 2) 6.71 (N = 2) 12.2 (N = 1) 5.18 (N = 2) 0 (N = 0) 

 
§Geometric mean (%coefficient of variation). AUC0-t = AUC from 0 time to time before the next dose. AUCtau = AUC during a dose interval. §§Median 

and range. §§§Arithmetic mean+SD. **N = 7. *** N = 9. Group 1: age ≥ 1 year, body-weight < 20 kg, esomeprazole capsule 10 mg. Group 2: age 1 to 11 

years, body-weight ≥ 20 kg, esomeprazole capsule 10 mg. Group 3: age 1 to 11 years, body-weight ≥ 20 mg, esomeprazole capsule 20 mg. Group 4: age 

12 to 14 years, body-weight ≥ 20 kg, esomeprazole capsule 10 mg. Group 5: age 12 to 14 years, body-weight ≥ 20 kg, esomeprazole capsule 20 mg. 

Tmax = time to reach the peak concentration. TBC = apparent total body clearance. &Geometric mean (number of children). F = bioavailability. EM = 

extensive metabolizer. 

Table 5: Pharmacokinetic parameters of esomeprazole which have been obtained in 48 children. For the demographic and baseline characteristics of 

children see table 4, by Shimizu et al. [17]. 

This table shows that esomeprazole is rapidly absorbed after oral 

administration as the time to reach the peak concentration ranges from 

1.47 to 1.75 hours. Esomeprazole is rapidly eliminated as the elimination 

half-life ranges from 0.80 to 1.37 hours and the elimination half-life 

obtained in children is similar to that obtained in infants (for comparison 

to infants see tables 2 and 3). 

 

 Ratio of metabolite to esomeprazole 

Hydroxy (B/A) Sulfone (C/A) 

Group CYP2C19 

genotype 

N Esomeprazole 

(A) 

Hydroxy esomeprazole 

(B) 

Esomeprazole sulfone 

(C) 

AUCtau Peak 

conc. 

AUCtau Peak 

conc. 

 

 

1 

Homo EM 3 5.47 4.56 0.589 0.414 7.50 1.40 0.11 0.09 1.37 0.31 

Hetero 

EM 

4 6.36* 1.16 0.469* 0.094 8.73§§ 0.575 0.08 0.08 1.37 0.50 

PM 2 8.82 4.51 0.449 0.191 21.5 2.23 0.05 0.04 2.44 0.52 

 

 

 

2 

Homo 

EM 

1 1.17 0.989 0.246 0.126 0.833 0.346 0.21 0.13 0.71 0.35 

Hetero 

EM 

7 2.53** 1.21 0.368§ 0.124 3.69** 0.475 0.15 0.10 4.46 0.39 

PM 2 6.71 4.62 0.319 0.178 20.6 2.38 0.05 0.04 3.07 0.51 

 

 

3 

Homo 

EM 

0 --- --- --- --- --- --- --- --- --- --- 

Hetero 

EM 

9 9.80 5.35 0.657 0.291 22.1** 2.54 0.07 0.05 2.26 0.47 

PM 1 12.2 7.32 0.618 0.293 50.2 3.95 0.05 0.04 4.12 0.54 

 

4 

Homo EM 4 0.858 0.632 0.214§§ 0.0753 0.942 0.270 0.25 0.12 1.10 0.43 

Hetero 

EM 

3 2.36 1.03 0.223 0.0851 4.61* 0.385 0.09 0.08 1.95 0.35 

PM 2 5.18 1.49 0.154*** 0.0431 22.1** 0.925 0.03 0.03 4.27 0.62 

 Homo 5 4.46 2.61 0.527 0.256 7.68 1.01 0.11 0.10 1.65 0.39 
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5 EM 

Hetero 

EM 

5 6.61 3.09 0.482 0.175 16.7§ 1.41 0.07 0.06 2.52 0.46 

PM 0 --- --- --- --- --- --- --- --- --- --- 

 

*N = 2, §§N = 4, **N = 1, ***N = 8. Group 1: age ≥ 1 year, body-weight < 20 kg, esomeprazole capsule 10 mg. Group 2: age 1 to 11 years, body-weight 

≥ 20 kg, esomeprazole capsule 10 mg. Group 3: age 1 to 11 years, body-weight ≥ 20kg, esomeprazole capsule 20 mg. Group 4: age 12 to 14 years, body-

weight ≥ 20 kg, esomeprazole capsule 10 mg. Group 5: age 12 to 14 years, body-weight ≥ 20 kg, esomeprazole capsule 20 mg. AUCtau = area under the 

concentration-time curve during a dosage interval. CYP2C19 EM = extensive metabolizer. CYP2C19 PM = poor metabolizer. 

This table shows that CYP2C19 poor metabolizers have the area under the concentration-time curve and the peak concentration of esomeprazole higher 

than CYP2C19 extensive metabolizers. Children are more exposed to esomeprazole sulfone than to hydroxy esomeprazole. In children of groups 1 to 4, 

the CYP2C19 poor metabolizers are less exposed to hydroxy esomeprazole than CYP2C19 extensive metabolizers. The exposition to esomeprazole sulfone 

is similar in CYP3A4 extensive and poor metabolizers. The data relative to homo-extensive metabolizers and to hetero-extensive metabolizers do not 

allow making a conclusion since in some cases the homo-extensive metabolizers are associated with higher values than the hetero-extensive metabolizers 

and the opposite occurs in some cases. 

Table 6: Exposure of children to esomeprazole, hydroxy esomeprazole, and to esomeprazole sulfone. Values are the geometric mean, by Shimizu et al. 

[17]. 

Treatment of infants and children with esomeprazole 

Lansoprazole, omeprazole, and esomeprazole were administered orally at 

a dose of 1 mg/kg once-daily to infants and these drugs treat the 

gastroesophageal reflux disease however esomeprazole has a better 

clinical effect [18], esomeprazole was administered orally at a dose of 0.5 

mg/kg once-daily for 7 days to preterm and term infants with symptoms 

of gastroesophageal reflux and esomeprazole produces no changes in 

bolus reflux characteristics despite a significant acid suppression [19], 

esomeprazole was given orally at a dose of 5 or 10 mg once-daily to 

infants younger than 1 year and successfully treats erosive esophagitis and 

the gastroesophageal reflux disease [20], esomeprazole was administered 

to children by an intravenous bolus every 12 hours for 72 hours or by a 

continuous infusion for 72 hours. Esomeprazole administered by a 

continuous infusion has a similar efficacy of esomeprazole administered 

by an intravenous bolus for the prevention of peptic ulcer re-bleeding [21], 

esomeprazole given orally at dose of 5, 10, or 20 mg once-daily to 

children effectively treats the gastroesophageal reflux disease and this 

treatment is well-tolerated [22], and esomeprazole administered orally at 

doses of 0.2 and 1.0 mg/kg once-daily effectively treats erosive 

esophagitis and the gastroesophageal reflux disease in children [23]. 

Interaction of esomeprazole with drugs 

CYP2C19 and CYP3A4 are involved in the metabolism of clopidogrel, 

prasugrel, esomeprazole, and vonoprazan. Vonoprazan decreases the 

inhibition of platelet aggregation values of clopidogrel and prasugrel more 

potently than esomeprazole (P-value < 0.001 for clopidogrel and P-value 

= 0.011 for prasugrel) [24]. Esomeprazole was administered orally at a 

dose of 40 mg once-daily and clarithromycin was administered orally at a 

dose of 500 mg twice-daily to 20 adult patients for 7 days. Clarithromycin 

inhibits the metabolism of esomeprazole and doubles the area under the 

concentration-time curve of esomeprazole [25]. Cisapride and 

esomeprazole are metabolized by CYP2C19. Cisapride and esomeprazole 

were administered to adult patients and esomeprazole inhibits the 

metabolism of cisapride and increases the area under the concentration-

time curve of cisapride [26]. A fixed combination of aspirin and 

esomeprazole has been often used and esomeprazole attenuates the 

antiplatelet effect of aspirin [27]. A drug-drug interaction between 

esomeprazole and sulfonylureas was studied. Therapeutic doses of 1.8 and 

3.6 mg/kg of esomeprazole did not influence the hypoglycaemia whereas 

an esomeprazole dose of 30 mg/kg significantly enhances the duration of 

hypoglycaemia [28]. Thiopental was administered to 52 adult patients for 

treatment of intracranial hypertension and the concomitant administration 

of esomeprazole increases the volume of distribution and the elimination 

half-life of thiopental [29]. Carisoprodol is metabolized into meprobamate 

by CYP2C19 and the co-administration of carisoprodol with 

esomeprazole is associated with a 31.8% reduction of the metabolic ratio 

of carisoprodol compared with controls (P-value < 0.05) [30]. Diazepam 

is metabolized by CYP2C19, esomeprazole was incubated with 2 μM 

diazepam and esomeprazole inhibits the N-demethylation of diazepam in 

human primary hepatocytes [31]. 

Transfer of esomeprazole across the human placenta 

In literature there is only one study on the transfer of esomeprazole across 

the human placenta and it has been reported by Saito et al. [32]. A 34-

year-old female diagnosed with rheumatoid arthritis received 

esomeprazole during pregnancy. At delivery, esomeprazole concentration 

in umbilical cord vein serum was 40% of that in the maternal vein serum. 

At 12 hours after delivery esomeprazole was not detected in the infant's 

serum thus esomeprazole is poorly transferred across the human placenta. 

Migration of esomeprazole into the breast-milk 

A lactating woman was treated with esomeprazole orally at a dose of 10 

mg once-daily. The breast-milk samples were collected at 0.7, 4, and 8.2 

hours after the last dose and the concentration of esomeprazole in the 

breast-milk was 10.5, 19.6, and 3 ng/ml, respectively. At 11 and 20 hours 

after the last dose, esomeprazole was undetectable (< 0.1 ng/ml) in the 

breast-milk [32]. A lactating woman was treated with esomeprazole orally 

at a dose of 20 mg once-daily. The peak concentration of esomeprazole in 

breast-milk was 58 nM 3 hours after dosing. Four hours after dosing the 

concentration of esomeprazole in the breast-milk was < 7% of the peak 

concentration of esomeprazole (950 nM) in the maternal serum [33]. 

These data indicate that esomeprazole poorly migrates into the breast-

milk. 

Discussion 

Esomeprazole is the S-isomer of omeprazole and is a proton pump 

inhibitor. Esomeprazole is a prodrug and requires activation in acid 

environments. After absorption into the systemic circulation, the prodrug 

diffuses into the parietal cells of the stomach and accumulates in the acidic 

secretory canaliculi. Here, it is activated by proton-catalysed formation of 

a tetracyclic sulfenamide trapping the drug so that it cannot diffuses back 

across the canalicular membrane. The activated form then binds 

covalently with the sulfhydryl groups of cysteine in the H+, K+-ATPase 

irreversibly inactivating the pump molecule. Acid secretion resumes only 
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after new pump molecules are synthesized and inserted into the luminal 

membrane, providing a prolonged (up to 24 to 48 hours) suppression of 

acid secretion despite the much shorter plasma elimination half-life of 

about 0.5 to 3 hours of the parent compound. Esomeprazole is primary 

used to promote healing of gastric and duodenal ulcers and to treat the 

gastroesophageal reflux disease including erosive esophagitis. 

Esomeprazole may be administered orally or intravenously and after oral 

dosing it is rapidly absorbed [1]. In newborns, the esomeprazole oral dose 

is 0.5 mg/kg once-daily and in infants with a body-weight of 3 to 5 kg, < 

5 to 7.5 kg, and > 7.5 kg the oral dose of esomeprazole is 2.5, 5, and 10 

mg once-daily, respectively [2]. In children, the esomeprazole dose varies 

according to the child age and body-weight [3]. The efficacy and safely 

of esomeprazole have been reviewed in infants and children. 

Esomeprazole is well-tolerated and effectively reduces the oesophageal 

acid exposure and acidic reflux events in newborns [4], esomeprazole 

effectively and safely treats the gastroesophageal efflux disease in infants 

[5], esomeprazole administered orally at a dose of 0.25 or 1 mg/kg once-

daily effectively and safely provides a dose-related acid suppression and 

decreases the oesophageal acid exposure in infants [6], esomeprazole 

administered orally at a dose of 5, 10, or 20 mg once-daily to children is 

well-tolerated and effectively treats the gastroesophageal reflux disease 

[7], esomeprazole, administered orally at a dose of 5 or 10 mg to young 

children and at a dose of 20 mg in older children effectively and safely 

treats the gastroesophageal reflux disease in all children [8], esomeprazole 

administered orally at a dose of 10 or 20 mg once-daily effectively and 

safely treats the gastroesophageal reflux disease in Japanese children [9], 

esomeprazole administered orally at a dose of 20 or 40 mg once-daily 

effectively and safely treats children with gastroesophageal reflux disease 

[10], esomeprazole administered orally at a dose of 10 or 20 mg once-

daily effectively and safely treats children with the gastroesophageal 

reflux disease [11], esomeprazole administered orally at a dose of 20 or 

40 mg once-daily effectively and safely treats children with the 

gastroesophageal reflux disease [11], esomeprazole given at a dose of 20 

or 40 mg once-daily for 8 weeks effectively and safely treats adolescents 

with the gastroesophageal reflux disease [12], and esomeprazole 

administered orally at a dose of 40 mg once-daily effectively and safely 

treats children with peptic ulcer and with gastroesophageal reflux disease 

[13]. These results indicate that esomeprazole effectively and safely treats 

the gastroesophageal reflux disease and the acidic reflux events in infants 

and children. In-vitro work with human liver microsomes [14] and studies 

in-vivo in humans [15] demonstrated that esomeprazole is converted into 

hydroxy-esomeprazole and 5-O-desmethyl esomeprazole by CYP2C19 

and into esomeprazole sulfone by CYP3A4. The pharmacokinetics of 

esomeprazole have been studied in infants and in children. The mean 

elimination half-life of esomeprazole is 0.9 hours following the 

intravenous administration of 0.25 mg/kg once-daily to 26 infants with a 

postnatal age of 36 to 40 weeks and 1.0 hour following the intravenous 

infusion of esomeprazole at a dose of 1 mg/kg once-daily to 24 infants 

aged 1 to 24 months [16]. The pharmacokinetics of esomeprazole have 

been studied in 50 children who were clustered into 5 groups according to 

their age and body-weight and the mean elimination half-life of 

esomeprazole ranged from 0.80 to 1.37 hours [17]. Shimizu et al. [17] 

observed that CYP2C19 poor metabolizers have lower area under the 

concentration-time curve and the peak concentration of hydroxy 

esomeprazole than those of extensive metabolizers. In contrast, the area 

under the concentration-time curve and the peak concentration of 

esomeprazole sulfone is similar in CYP3A4 extensive and poor 

metabolizers. The treatment of infants and children with esomeprazole 

has been reviewed. Lansoprazole, omeprazole, and esomeprazole 

administered orally at a dose of 1 mg/kg once-daily to infants effectively 

treat the gastroesophageal reflux disease however esomeprazole has a 

better clinical efficacy [18], esomeprazole administered orally at a dose 

of 0.5 mg/kg once-daily for 7 days to preterm and term infants with 

symptoms of gastroesophageal reflux produces no change in bolus reflux 

characteristics despite significant acid suppression [19], esomeprazole 

administered orally at a dose of 5 or 10 mg once-daily successfully treats 

erosive esophagitis and the gastroesophageal reflux disease in infants 

younger than 1 year [20], esomeprazole administered by an intravenous 

bolus every 12 hours for 72 hours prevents peptic ulcer re-bleeding in 

children as esomeprazole administered by continuous infusion for 72 

hours [21], esomeprazole given orally at a dose of 5, 10, or 20 mg once-

daily is well-tolerated and treats the gastroesophageal reflux disease in 

children [22], and esomeprazole, administered orally at a dose of 0.2 or 

1.0 mg/kg once-daily to children treats erosive esophagitis and the 

gastroesophageal reflux disease [23]. These results indicate that 

esomeprazole administered orally or intravenously treats 

gastroesophageal reflux disease in infants and children. The interaction of 

esomeprazole with drugs has been reviewed. CYP2C19 and CYP3A4 are 

involved in the metabolism of clopidogrel, prasugrel, esomeprazole, and 

vonoprazan. Vonoprazan decreases the inhibition of platelet aggregation 

values of clopidogrel and prasugrel more potently than esomeprazole 

[24], esomeprazole was administered orally at a dose of 40 mg once-daily 

and clarithromycin was administered orally at a dose of 500 mg twice-

daily to adult patients for 7 days and clarithromycin inhibits the 

metabolism of esomeprazole and doubles the area under the 

concentration-time curve of esomeprazole [25], cisapride and 

esomeprazole are metabolized by CYP2C9 and both compounds were 

administered to adult patients and esomeprazole inhibits the metabolism 

of cisapride and increases the area under the concentration-time curve of 

cisapride [26], esomeprazole attenuates the antiplatelet effect of aspirin 

[27]. A drug-drug interaction between esomeprazole and sulfonylureas 

has been reported. Therapeutic doses of 1.8 and 3.6 mg/kg of 

esomeprazole do not influence the hypoglycaemia whereas a dose of 30 

mg/kg of esomeprazole enhances the duration of hypoglycaemia [28]. 

Thiopental was administered to adult patients for treatment of intracranial 

hypertension and the concomitant administration of esomeprazole 

increases the distribution volume and the elimination half-life of 

thiopental [28]. Carisoprodol is metabolized by CYP2C19 and the co-

administration of carisoprodol with esomeprazole decreases the metabolic 

ratio of carisoprodol [30]. Diazepam is metabolized by CYP2C19 and 

esomeprazole inhibits the N-demethylation of diazepam in human 

hepatocytes [31]. These results indicate that esomeprazole interacts with 

different drugs. The transfer of esomeprazole across the human placenta 

was studied in a woman who received esomeprazole during pregnancy. 

At delivery, the concentration of esomeprazole in umbilical cord vein 

serum is 40% of that in the maternal vein serum and at 12 hours after 

delivery esomeprazole is not detected in infant’s serum. These results 

indicate that esomeprazole is poorly transferred across the human placenta 

[32]. The migration of esomeprazole into the breast-milk was studied in a 

lactating woman who received esomeprazole orally at a dose of 10 mg 

once-daily. The concentration of esomeprazole in breast-milk is 10.5, 

19.6, and 3 ng/ml at 0.7, 4, and 8.2 hours, respectively, after the last dose 

and esomeprazole is undetectable (< 0.1 ng/ml) in the breast-milk 11 and 

20 hours after the last dose [32]. A lactating woman received 

esomeprazole orally at a dose of 20 mg once-daily and the peak 

concentration of esomeprazole in the breast-milk is 58 nM 3 hours after 

dosing. Four hours after the last dose the concentration of esomeprazole 

in the breast-milk is < 7% of the peak concentration of esomeprazole in 
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the maternal serum [33]. These results indicate that esomeprazole poorly 

migrates into the breast-milk. 

In conclusion, esomeprazole is the S-isomer of omeprazole and is a proton 

pump inhibitor. Esomeprazole is used to promote healing of gastric and 

duodenal ulcers and to treat the gastroesophageal reflux disease including 

erosive esophagitis which is either complicated or unresponsive to 

treatment with H2 receptor antagonists. Esomeprazole may be 

administered orally or intravenously and after oral dosing it is rapidly 

absorbed. In newborns, the esomeprazole dose is 0.5 mg/kg once-daily 

and in children the esomeprazole dose varies according to their age and 

body-weight. Esomeprazole has been found efficacy and safe in infants 

and children and esomeprazole is converted into hydroxy esomeprazole 

and into 5-O-desmethyl esomeprazole by CYP2C19 and into 

esomeprazole sulfone by CYP3A4. The pharmacokinetics of 

esomeprazole have been studied in infants and children and the 

elimination half-life of esomeprazole is about 1 hour in infants and 

children. CYP2C19 poor metabolizers have the area under the 

concentration-time curve and the peak concentration of hydroxy 

esomeprazole lower than those of the extensive metabolizers. In contrast, 

the area under the concentration-time curve and the peak concentration of 

esomeprazole sulfone are similar in CYP3A4 extensive and poor 

metabolizers. The treatment of infants and children with esomeprazole 

has been reviewed and esomeprazole interacts with drugs. Esomeprazole 

is poorly transferred across the human placenta and poorly migrates into 

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

pharmacology of esomeprazole in infants and children. 
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