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ADMINISTRATIVE INFORMATION 

Invented name of the medicinal product: Agopton, Lanzor, Zoton 

INN (or common name) of the active 
substance(s):  

Lansoprazole 

MAH: Takeda Pharma Ges.m.b.H., Vienna, Austria 

Sanofi-Aventis Belgium, Diegem, Belgium 

Laboratoires Takeda SAS, Puteaux Cedex, 
France 

Sanofi-Aventis, Paris, France 

Takeda Pharma GmbH, Aachen, Germany 

Vianex S.A., Athens, Greece 

Gedeon Richter, Budapest, Hungary 

Wyeth Pharmaceuticals, Maidenhead 
Berkshire, UK 

Takeda Italia Farmaceutici S.p.A., Rome, Italy 

Sigma-Tau S.p.A. Roma, Italy 

Wyeth Lederle S.p.A., Aprilia, Italy 

Sanofi-Aventis The Netherlands B.V., Pe 
Gouda, The Netherlands 

Lusomedicamenta-Sociedade técnica 
farmacêutica, S.A., Barcarena, Portugal 

Laboratorios Almirall, S.A., Barcelona, Spain 

Laboratorios Tecnobío, S.A., Barcelona, Spain 

Wyeth AB, Solna, Sweden 

 

Currently approved Indication(s) Treatment of duodenal and gastric ulcer 

Treatment of reflux oesophaigtis 

Prophylaxis of reflux oesophagitis 

Eradication of helicobacter pylori concurrently 
given with appropriate antibiotic therapy for 
treatment of H. pylori-associated ulcers 

Treatment of NSAID-associated gastric ulcers 
and duodenal ulcers in patients at risk requiring 
continued therapy 

Symptomatic gastroesophageal reflux disease 

Zollinger-Ellison syndrome 

Pharmaco-therapeutic group 
(ATC Code): 

A02BC03 

Pharmaceutical form(s) and strength(s): Oral suspension 
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I. EXECUTIVE SUMMARY 
On Mai 15, 2009, Marketing Authorisation Holders (MAHs) of Lansoprazole products (Agopton 
and associated names) have been informed by EMEA/CMD(h) of the upcoming work-sharing 
procedure as per Article 46 of Regulation (EC) 1901/2006 as amended for Lansoprazole and 
been requested to submit within one month the paediatric study to the attention of the appointed 
German Rapporteur. The results of one clinical study are presented by the applicant in this 
submission. 
No changes to the SPC and PIL were proposed by the applicant. 
 
 
II. RECOMMENDATION 
Based on the evaluation of data submitted for Agopton and associated names, namely the newly 
submitted study Study P-GI05-109, it is concluded that the treatment of infants with lansoprazole 
exerts a negative benefit-risk ratio.  
 
It is concluded that the non-recommendation for the treatment of small children should be more 
clearly emphasized in chapter 4.2. of the SPC (and corresponding chapter of the PIL), in order 
to more clearly prevent the unnecessary treatment of small children. 
The following is proposed: 
 
Children: 
The use of /tradename/ is not recommended in children as clinical data are limited. Treatment of 
small children below one year of age should be avoided as available data have not shown 
beneficial effects in the treatment of gastro-oesophageal reflux disease. 
 
 
III. INTRODUCTION 
Lansoprazole products (Agopton and associated names) have been assessed by the CHMP in 
the framework of an Art. 30 referral leading to harmonised Summary of Product Characteristics 
(SmPCs) and patient information leaflets (PILs) recently (procedure number: EMEA/H/A-
30/643). 
 
In this context the available paediatric studies had been reviewed for a potential paediatric 
indication of gastroesophageal reflux disease (GERD). A listing of paediatric studies and their 
submission status is submitted by the applicant.  
 
In September 2006 the CHMP stated that even though the clinical trials consistently showed 
gastric acid suppression and relief of symptoms in children and adolescents, sub-optimal results 
had been obtained for children 1-11 years of age due to inappropriate trial design and that, 
therefore, results of studies were not adequate to recommend the use of lansoprazole in 
children of this age group for the treatment of oesophagitis.  
Furthermore, the CHMP noted that pharmacodynamic as well as efficacy results made dosing 
recommendations for the paediatric subgroups difficult. 
 
In summary, the CHMP concluded that efficacy data were too weak to support a paediatric 
indication of oesophagitis in children and adolescents  
 
The pharmacokinetic data in children and adolescents are summarised in section 5.2 of the 
SmPC as follows: 
‘The evaluation of the pharmacokinetics in children 1 –17 years of age showed a similar 
exposure as compared to adults with doses of 15 mg for those below 30 kg of weight and 30 mg 
for those above. The investigation of a dose of 17 mg/m2 body surface or 1 mg/kg body weight 
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also resulted in comparable exposure of lansoprazole in children aged 2-3 months up to one 
year of age compared to adults. Higher exposure to lansoprazole in comparison to adults has 
been seen in infants below the age of 2-3 months with doses of both 1.0 mg/kg and 0.5 mg/kg 
body weight given as a single dose.’ 
 
In August 2008, the MAH submitted an additional completed paediatric study(ies) for 
lansoprazole, in accordance with Article 46 of Regulation (EC) No1901/2006, as amended, on 
medicinal products for paediatric use. 
 
A short critical expert overview has also been provided. 
 
The MAH stated that the submitted paediatric study(ies) does not influence the benefit risk for 
lansoprazole and that there is no consequential regulatory action. 
 
 
IV. SCIENTIFIC DISCUSSION 
 
IV.1 Information on the pharmaceutical formulation used in the study(ies) 
The pharmaceutical formulation used in the clinical trial presented is a newly developed 
formulation for this neonate/infant study, but not authorised nor marketed in the EU. It does not 
correspond to lansoprazole microgranules oral suspension for paediatric use which is available 
in the US. 
 
IV.2 Clinical aspects 
 
 
1. Introduction 
 
The MAH submitted a final report for the following study: 
 
A Phase 3, Randomized, Multicenter, Double-Blind, Placebo-controlled, Parallel-Group Study 
assessing the Safety and Efficacy of Lansoprazole Microgranules Oral Suspension in Infants 
with Symptomatic Gastroesophageal Reflux Disease (GERD). 
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2. Clinical study(ies) 
 
 
A Phase 3, randomized, multicenter, double-blind, placebo-controlled, parallel group study 
assessing the safety and efficacy of lansoprazole microgranules oral suspension in infants with 
symptomatic gastroesophageal reflux disease (GERD). Study P-GI05-109. 
 
�  Description 
 
�  Methods 
 

·  Objective(s) 
 
 

·  Study design 
The study was a randomized, double-blind, placebo-controlled, multi-centre, parallel 
group study with 3 periods: A pre-treatment phase of 7-14 days with screening visit  and 
conservative management of GERD (CGM) (including feeding modifications, positioning 
changes, and a reduction or elimination of tobacco smoke from the infant’s immediate 
environment), a treatment phase of up to 4 weeks (dosing in double-blind fashion with 
lansoprazole or placebo) or (in patients with missing response after 1 week) with open-
label study drug treatment, and a post-treatment phase of 30 days. 
The study design is also given in the following graph: 
 
Graph 1: Schematic study design 

 
 

·  Study population /Sample size 
The study population was to consist of infants beyond the neonatal period. Therefore, 
infants of more than 28 days of age since birth but less of 12 months of age or preterm 
infants with a corrected (conceptual) age of at least 44 weeks but less than 12 months of 
age were included. 
Subjects were randomised according to age to a dose of lansoprazole paediatric 
suspension of 0.2-03. mg/kg/day for infants younger than 10 weeks, or a dose of 1.0 to 
1.5 mg/kg/day in those older than 10 weeks of age. 
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The following inclusion criteria were applicable (only medical criteria): 
- at least 7 days post-surgery 
- medical history consistent with clinical manifestations of GERD (regur4gitation, 

vomiting or “pitting up”, fussing/irritability, feeding refusal, crying during feeding, 
arching back, poor weight gain, or extraesophageal manifestations) or 
endoscopy-proven GERD. 

- Tobacco smoke exposure must have been reduced/eliminated during run-in 
phase 

- Subject continued to be symptomatic for GERD based on whether the subject 
exhibited crying, fussing, or irritability during or within 1 hour after feeding in � 25% 
of all feedings during the last 4 days of the pre-treatment period, documented in 
the daily diary. 

- Patients with neurological deficit/impairment were not excluded 
 
For the medical history taking, not only the investigator had to collect detailed information 
on relevant data, in addition, the parent/primary caregiver was administered the Infant 
Gastroesophageal Reflux Medical History Questionnaire. 
All further diagnostic procedures supporting the diagnosis of GERD were also to be 
recorded in the CRFs. 
 
The following exclusion criteria were applicable (among others): 
- A total body weight of less than 2 kg. 
- Coexisting disease affecting the oesophagus 
- Congenital anomalies of the upper GI tract that might affect g.i. motility, pH, or 

absorption (including NEC). 
- Use of PPIs within 30 days prior to dosing 
- Use of H2-antagonists within 7 days prior to dosing 
- Use of prokinetics 
 
The study was conducted in Poland and the USA, of which 8 sites each were recruited. 
 
Assessor’s comment: 
The in- and exclusion criteria appeared to be reasonable from a prospective view. 
However, on the basis of the results achieved (see below) it appears from the 
retrospective questionable to include patients on the basis of observation of certain 
symptoms and history taking only. 
 
 

·  Treatments 
Subjects were randomised in a 1:1 ratio to one of two dose groups according to age (as 
shown above) and subsequently to lansoprazole or placebo, and received once daily 
treatment for 4 weeks. The suspension used in this study was prepared in accordance 
with the instructions given to the caregivers. Lansoprazole paediatric suspension and 
placebo used in this study were identical in appearance. Investigational products were 
pre-packaged in a granular powder in unit dose glass bottles for reconstitution with multi-
use water. The microgranules were reconstituted with the supplied multi-use water. The 
reconstituted suspension was administered wither intra-orally or through an NG or OG or 
even G tube. 
Dose selection in this study (of active study drug) was done on the basis of previously 
conducted PK studies in infants and neonates. Compared to the results in infants, the 
neonates had significantly higher Cmax and AUC, and lower clearance. In the study in 
infants, 3 subjects 6 weeks of age had a substantially lower apparent clearance and 
higher dose-normalised Cmax and AUC compared with the other 21 subjects who were 
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older than 10 weeks of age. Because of this difference in PK parameters, the data from 
the neonate study and the infant study were combined in a post hoc analysis to 
investigate the effect of age on lansoprazole clearance, Cmax and AUC.  
The analysis of the combined results of the studies indicated that a lansoprazole dose of 
1.3 mg/kg in infants older than 10 weeks of age and of 0.24 mg/kg in infants of equal or 
less than 10 weeks of age would achieve a similar AUC to a 30 mg dose of lansoprazole 
in adults. 
 
 
Assessor’s comment: 
Dose selection on the basis of these previously conducted (and assessed) studies 
appears to be appropriate. The choice of a 30 mg dose equivalent is also considered 
acceptable. 
 

·  Outcomes/endpoints 
Efficacy was assessed using data from the daily diaries and global symptom 
assessments made by the parent and/or primary caregiver and from the physical 
examination and global symptom assessments made by the investigator. Baseline diary-
based information was derived from diary entries during the last 7 days of the pre-
treatment period. 
The following was recorded in the diaries: 
Date and time of feeding, occurrence and amount of vomit or “spit-up”, occurrence and 
duration of crying, fussing, or irritability during or within one hour after feeding, episodes 
of feeding refusal, arching back, wheezing, coughing, or hoarseness. 
Global GERD symptom severity assessment was performed by the physician and by the 
parent/primary caregiver using a 5-point severity scale ranging from none to very severe. 
Assessments of overall GERD symptom change were done by the caregiver using a 5-
point scale ranging from much worse to much better. 
Supraesophageal and airway symptoms were assessed at physical examination by the 
physician (using 5-points scales). Measurements of weight and length were also 
preformed. 
 
The primary efficacy variable was the percentage of subjects who were classified as 
responders at week 4. A responder was defined with a reduction from baseline of � 50% 
reduction in the percent of feedings in which a crying/fussing/irritability episode occurred 
during or within one hour after feeding, or when there was a reduction from baseline of 
� 50% in the duration (in minutes) of crying/fussing/irritability during a feeding or within 
one hour after feeding (average across feedings. 
 
Secondary efficacy endpoints were the following: 
- Sensitivity to the definition of nonresponders: All prematurely discontinued 

subjects classified as non-responders. 
- Sensitivity analysis to the definition of baseline values. For this analysis, baseline 

information was derived from diary entries during the last 4 days of the pre-
treatment period 

- Sensitivity to the duration of CGM: Subgroup analysis according to duration of 
CGM. 

 
The following daily diary based assessments were also defined as secondary endpoints: 
 - Percentage of feedings with episodes of crying/fussing/irritability 
 - Percentage of feedings with episodes of vomiting/spitting up 

- Percentage of feedings with vomit/spit-up of less than half of the feeding, 
of half to the whole feeding, and the whole feeding. 
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- Percentage of feedings during which the subject stopped feeding soon 
after starting. 

- Number of episodes of feeding refusal and of arching back during 24 
hours 

- Percentage of subjects for which each of the symptoms wheezing, 
coughing, and hoarseness were reported during 24 hours. 

 
Global Symptom Assessments according to Physician Global Assessment and Parent 
Global Assessment of GERD severity and level of wheezing severity 
 
Indicators of growth parameters: Changes from baseline in body length and weight. 
 
Assessor’s comment: 
The same comments as for inclusion criteria do apply for the outcome measures. At the 
moment, no specific measures (e.g. symptom scales) for “real” GERD-related symptoms 
do exist. Therefore, it appears that several symptoms are included into the observation of 
the patients, for which a validation as regards diagnostic value regarding GERD has not 
been performed. This might then result in insensitive endpoints (which might be one of 
the reason for the results achieved; see below). 
 
 

·  Statistical Methods 
The study was conducted as a group sequential study with a provision for early stopping 
for futility of for efficacy. One interim analysis was performed. This was performed when 
50% of the enrolment had been completed and the subjects had completed the study. 
Only the primary efficacy variable was analysed. No sample size adjustment was 
planned. No results other than the decision whether to stop or to continue the study was 
disseminated to anyone involved with the study. 
The interim analysis revealed a z-score within the pre-specified boundaries, and the 
study was therefore continued. 
The test statistic used for each analysis was a standard z statistic. The lower and upper 
decision boundaries used for the interim analysis were (1.0089; 2.6623) for futility and 
efficacy, respectively. The boundary for the final analysis was 1.8825. The boundaries 
were calculated using the methods by Pampollona/Tsiatis and Kittelson/Emerson 
The sample size was based on the assumptions that at least 50% of the lansoprazole- 
and 25% of the placebo-treated patients would be treatment responders, a one sided 
alpha of 0.025 using O’Brien-Fleming methodology in support of the alternative 
hypothesis and the Pocock methodology in support of the null hypothesis. The sample 
size was to provide an at least 80% power to establish the superiority of lansoprazole 
with a planned pre-mature termination rate of 20%. The sample size was calculated to be 
160 patients. 
The ITT data set (defined as population for the primary analysis) was defined as all 
patients randomised and administered at least 1 dose of study drug. 
Missing values were imputed using LOCF method if no diary data were available for the 
whole weekly interval. If no values were available, baseline data was carried forward. 
Special rules were set up for single missing diary values. 
 
Assessor’s comment: 
At first sight, the statistical methods, sample size calculation and planned evaluation 
appear to be acceptable. It is, however, noted, that the hurdle for pre-mature 
discontinuation for futility was rather high. The value of 2.6623 in the z-score corresponds 
to a p-value of approximately 0.15, indicating a stable trend towards efficacy. It appears 
therefore surprising that this hurdle (for half of the patients) was met, and at that time 
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point, obviously a clear trend towards efficacy has been identified, whereas the overall 
results indicate no effect of lansoprazole treatment at all. The company should clarify this 
by presenting the interim analysis data, and analysing possible reasons for failing to 
show any effect in the whole study population, but showing a clear trend for efficacy in 
the interim analysis (e.g. analyse the populations for baseline differences, look for 
changes in the conduct of the trial, changes in the characteristics of the centres involved 
etc.). 

 
�  Results 
 

·  Recruitment/ Number analysed 
216 patients were screened for inclusion, and 162 finally enrolled and randomised. The 
following graph shows the respective numbers along with discontinuations, numbers for 
open-label treatment and completers. 
 
Figure 2: Subject numbers of screening, randomisation, and completion. 

 
 
The mean duration of double-blind treatment was 22 days for lansoprazole and 21 days 
for placebo. As can be seen, most subjects prematurely discontinued form double-blind 
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treatment due to therapeutic failure (34.4% and 35.8% in the lansoprazole and placebo 
groups, respectively). 
 
All reasons for premature discontinuation are given in the following table: 
 
Table 1: Summary of primary reasons for premature discontinuation: 

 
 
Protocol deviations occurred in 27% and 21% of the lansoprazole and placebo group, 
respectively. The following table gives and overview on protocol deviations: 
 
Table 2: Protocol deviations: 

 
 
 
 

·  Baseline data 
Overall, the subjects in this study were primarily white (79.6%) and not Hispanic or latino 
(96.9%). An equal percentage of male and female patients were enrolled. 58% of the 
patients were enrolled in Polish sites, and the others in US sites. Patients at the Polish 
sites were slightly younger than subjects in the US (17.1 weeks compared to 21.4 weeks) 
An overview on the demographic characteristics is given in the following table. No clear 
differences between the groups can be identified. 
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Table 3: Baseline demographic characteristics: 

 
 
The treatment groups were also generally similar with respect to the GERD History 
Questionnaire at screening. Not all symptoms/problems were present at baseline: spit-up 
was reported to be present in 91.4%, and other problems such as crying and fussing 
(73.5%), back arching (84.6%) were present to a lesser extent.  
A majority of subjects were fed by breast milk (74.7%) and formulary fed at the same 
time (83.3%). The majority of subjects were full-term or post-term. 44 pre-mature 
subjects were included with a mean gestational age of 33.9 weeks.  
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The following table gives the presence of GERD symptoms at baseline: 
 
Table 4: Percentage of subjects with GERD symptoms at baseline: 

 
 
During the conduct of the trial, compliance with study drug intake was generally 
satisfactory with the majority of subjects � 90% compliant. 
Also, compliance with diary entries was generally higher than 90% during baseline and 
double-blind treatment periods 
 

·  Efficacy results 
The main results of the study are given in the following table:  
 
Table 5: Primary efficacy responder analysis and associated sensitivity analyses: 

 
 
Further subgroup analyses showed that the difference in responder rates between 
treatment groups was not affected by age, country, or age-based dosing group. 
 
The results of the secondary endpoints are given in the following table: 
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Table 6: Secondary endpoints based on diary-reported GERD symptoms: 

 
 
The results of the global assessments are given in the following table: 
 
Table 7: Global assessment of GERD severity by caregiver/parent and investigator 

at week 4: 

 
 
No relevant differences in mean changes from baseline in growth parameters (weight 
and body length) between the lansoprazole and placebo groups were reported. 
 
 
55 subjects enrolled into the open-label lansoprazole treatment phase of the study 
following at least 1 week double-blind treatment. 45 of these subjects began open-label 
lansoprazole treatment and 44 of them completed 3 weeks of open-label treatment. The 
changes in symptoms during this period was very similar to the changes observed during 
the double-blind treatment. The percentage of subjects that were assessed as improved 
by the global assessment by caregiver/parent and investigator was generally higher than 
the one at the end of the double-blind treatment (84%-92%). 
 
The study report concludes that there were no statistically significant differences between 
the lansoprazole paediatric suspension and placebo groups in any measures of symptom 
improvement in infantile GERD. 
 
Assessor’s comment: 
As can be seen from the results, there was an obvious absence of any difference 
between the groups, no matter which parameters of efficacy are looked at. Therefore, it 
appears questionable whether a suspicion of unsuitable efficacy parameters could be 
drawn from the study, as both the diary based evaluations, as well as the global 
evaluations of investigators and parents/caregivers alike did not reveal any difference. 
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This is then supported by the analysis of the number of drop-outs, which would also 
indicate a differential number, if lansoprazole had any effect. The only difference that can 
at all be deduced to the advantage of lansoprazole treatment were two of the sensitivity 
analyses for the primary endpoint, one for the inclusion of drop-outs as non-responders, 
and one for the baseline evaluations at days -4 to -1. 
This latter could in fact indicate that the problem of the study was the insufficient 
inclusion criteria, in that the majority of patients did not suffer from GERD, but from GER 
only, with a clear tendency to spontaneous improvement (as generally known for children 
of this age): Only in those children which had still relevant complaints at the very last 
days of baseline evaluations might (to some extent) have suffered from GERD. 
 
The study report, however, is also somehow incomplete, as it does not report any further 
investigations performed (e.g. endoscopy, biopsy, or pH and impedance diagnostics) and 
any results regarding these (potential) subgroups.  
 
Therefore, it is considered necessary that the company undertakes some efforts to 
investigate the reasons for failure of their drug to show any efficacy in this trial. Further 
results of the a.m. investigations (including efficacy results of these potential subgroups) 
should be shown. 
 
Furthermore, as assessed earlier (see above) the company should show the interim 
analysis results (which have allegedly shown a clear tendency for efficacy) and analyse 
any reasons for failure to show efficacy in the whole study population. To this end, 
baseline data of the pre- and post-interim analysis population, and their results should be 
compared, and an analysis for reasons for differences be presented. 
 

·  Safety results 
Exposure: The median duration of treatment during the double-blind treatment was 28 days for each of the 
2 treatment groups. 40.7% in the lansoprazole group, and 33.3% in the placebo group had a treatment 
duration of more than 28 days.26 and 29 subjects in the lansoprazole and placebo group respectively 
entered the open-label treatment period with lansoprazole. 45 of these 55 patients had treatment duration 
of 15-25 days. The following table gives an overview on exposure: 
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Table 8: Study drug exposure of subjects by study period. 

 
 
Adverse events: 
62% (50/81) in the lansoprazole group, and 46% (37/81) patients in the placebo group 
experience at least one adverse event during the double-blind treatment period (p=0.058). No 
statistically significant differences were seen for any single event, although the number of 
subjects with gastrointestinal and febrile disorders were higher in the lansoprazole group. 
During the open-label treatment, 62% of the subjects experienced AEs.  
The following table shows the events with a frequency of more than 5%: 
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Table 9: Most frequently reported treatment emergent AEs during double-blind treatment 
by more than 5% (MedDRA high level term). 
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The following table shows the single adverse events with an occurrence by more than 2% of the 
patients: 
 
Table 10: Most frequently reported treatment emergent adverse events during double-blind 

treatment experienced by � 2% of subjects: 

 
 
There were no deaths in the study. 
 
12 subjects experienced a SAE during double-blind treatment, of which 10 were from the 
lansoprazole group, and 2 from the placebo group (p=0.032), two of which were congenital 
anomalies (both in the lansoprazole group). 
The most frequently reported SAE was lower respiratory tract and lung infection, which occurred 
in 5% of subjects in the lansoprazole group, and 1% in the placebo group. 
During open-label treatment, 2 subjects had an SAE, 1 subject with Klebsiella infection 
(pneumonia), and the other subject with ear infection accompanied by febrile convulsions. 
All SAEs were assessed by the investigators as not related to study drug. 
 
Four SAE led to premature discontinuation from double-blind study part; 3 subjects in the 
lansoprazole, and 1 in the placebo group. 
 
The following table gives an overview on the observed serious adverse events: 
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Table 11: Treatment emergent serious adverse events during double-blind and open label 
periods: 

 

 
 
Regarding the laboratory evaluations, there was a statistically significant difference between the 
lansoprazole and placebo groups in mean change in eosinophil count from baseline to end of 
double-blind treatment, indicating a drop in eosinophil counts in the lansoprazole and a slight 
increase in the eosinophil counts in the placebo group. No other statistically significant 
differences were observed. A statistically significant decrease in RBC count from baseline to end 
of double-blind treatment was observed in the placebo group only. Statistically significant 
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decreases in MCV and MCH were observed in both the lansoprazole and placebo groups. 
Significant decreases occurred also for potassium and bicarbonate in the lansoprazole group 
and for total bilirubin in both treatment groups. 
These changes were assessed as not being clinically relevant. 
 
The shift analysis also revealed the a.m. difference in eosinophil counts: A shift from normal to 
high in the placebo group was observed for 14% of the patients vs. no such patient in the 
placebo group. The shift to low neutrophil counts was observed in 12% of subjects in the 
lansoprazole group, and 2% in the placebo group. The low neutrophil counts could be related to 
concurrent infections in the majority of patients. No further statistically significant differences in 
shift analyses could be detected. 
 
The summary of potentially clinically important (PCI) chemistry parameters out of normal range 
is given in the following table: 
 
Table 12: Chemistry parameters with PCI values. 

 
 
Urine analyses did not discover any clinically meaningful observations. 
  
The analysis of potentially clinically important values revealed that for haematology, 6 patients 
with such values were identified in the lansoprazole group, for chemistry these comprised 1 
patient in the lansoprazole group, and 4 in the placebo group, and for urine-analysis no such 
patient was observed. 
 
Regarding vital signs there was no statistically significant difference between the groups overall, 
and no clinically meaningful trends were observed. However, the percentages of subjects with at 
least 2 measurements fluctuating outside of normal range for diastolic blood pressure was 
higher in the placebo group, than in the lansoprazole group. 
However, all theses observations were not classified as clinically meaningful. 
 
The study report concludes that lansoprazole paediatric suspension at the doses administered 
was considered safe and well tolerated. 
 
 
Assessor’s comment: 
Although the assessment of the data on clinical safety is not intended to be relevant in the 
context of this procedure by the applicant, as children as a whole will be kept excluded from the 
treatment with lansoprazole, it appears that lansoprazole yielded a clearly higher frequency of 
adverse events than the comparator. With the numbers of patients included in this study, it is 
hard to conclude an overall adverse effect of lansoprazole in this patient population, especially 
when it comes to identifying special risks regarding single adverse drug reactions. However, with 
the zero efficacy observed, it can clearly be concluded that the treatment of infants with 
lansoprazole should be avoided. 
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3. Discussion on clinical aspects 
Lansoprazole did not lead to a clinically relevant, or clearly speaking, lead to any therapeutic 
effect at all in the treated patient population, whereas on the other hand, the overall incidence of 
adverse events was increased. While it is difficult to identify special risks for the patient 
population under discussion in comparison to an adult population, the zero efficacy observed 
turns the benefit-risk-ratio clearly negative. 
The overall conclusion of the company is therefore considered questionable. 
Amendments of the SPC might be needed in order to more clearly advice against the treatment 
of infants. 
 
 
V. RAPPORTEUR’S PREVIOUS OVERALL CONCLUSION AND 

RECOMMENDATION 
 
�  Overall conclusion 
The submitted clinical study was not able to show a therapeutic effect of lansoprazole in infants 
with GERD. Although it is unclear whether this is due to the inclusion of the wrong patient 
population, insensitive endpoints, or the failure of the study drug to exert therapeutic effects, it 
can be concluded that, for the moment, lansoprazole has a clearly negative benefit-risk ratio in 
infants, and therefore, the conclusion of the company that no such treatment (and no treatment 
for children altogether) should be included in the SPC, is supported.  
The company refers to other literature reports of missed efficacy of omeprazole in infants, and 
concludes that the current study therefore confirms the results of previous investigations. 
However, it is known that PPIs as a class are quite frequently used off-label in children, including 
infants and that therefore it appears to be clinically important to learn from the presented study – 
in conjunction with previously conducted investigations – why the compound does obviously not 
work in this patient population. 
Moreover, although the overall conclusion of the company regarding SPC may be acceptable, 
the company should discuss wjjhether the clear indication of a negative benefit-risk ratio 
(contrary to the previously not sufficiently proven beneficial effects for the whole paediatric 
population) should lead to a recommendation against the treatment of infants due to negative 
benefit-risk ratio. The company is asked to answer to the Request for Supplementary 
Information as displayed below. 
 
 
 
�  Recommendation  
No further action required for the moment. 
Depending on the answers to the questions (see below), a further and more stringent 
recommendation against the use of lansoprazole in infants should be included into the SPC. 
 
 
 
VI. REQUEST FOR SUPPLEMENTARY INFORMATION 
 

1. The company should investigate the possible reasons for the failure of the study to show 
therapeutic effects. The company should look into the three possibilities: wrong patient 
population (e.g. wrong inclusion criteria), wrong efficacy parameters (insensitive 
parameters) or missing efficacy of acid suppression in the intended patient population 
(=missing efficacy of the compound). The possibilities for further (re-)analysis are given 
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within the Assessor’s comments in the Assessment Report (e.g. display results of 
additional investigations, e.g. endoscopy, and potential subgroups hereof). The literature 
data given in the overall conclusions of the study report (Moore DJ 2003 and Omari TI 
2007) should also be taken into account. 

2. The company should explain how the decision was taken to continue the study after the 
interim analysis, which was planned to show a clear trend in favour of the active 
treatment. To this end, the results of the interim analysis should be displayed, and the 
reasons for the overall failure of the study to show a therapeutic effect be investigated. 
As a first step, differences in the patient populations included before and after interim 
analysis should be analysed. Further analysis might be necessary afterwards. 

3. The company should discuss the need to include further information to be included in the 
current SPC as to inform about the negative benefit risk ratio for the treatment with 
lansoprazole in infants and to more clearly advice against such a treatment. 

 
 
VII. COMMENTS FROM THE MEMBER STATES: 
Comments from Member States were received from SE, IE 
IE gave affirmative comments on the proposed List of Questions, with endorsement of the AR. 
SE and FR indicated agreement with the AR without further comments. 
No additional questions were asked. 
 
 
VIII. ANSWERS OF THE APPLICANT 
The applicant has provided the answers to the questions on 2003-04-05 submitting the 
publication for the a.m. study, and a short answer to each of the questions asked. Because the 
answers are relatively short, they are displayed in full in this document: 
 
 
Question 1: 

 
 
Assessment of the Applicant’s Response: 
The answer of the applicant is somehow unsatisfactory. The lack of appropriate investigations, 
such as endoscopy, pH measurements etc. appears to be a shortcoming of the trial, as these 
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investigations could have helped to identify subgroups for which treatment could turn out to be 
beneficial. All in all, this trial sets a clear question mark under the current treatment practice for 
infants suffering from suspected GERD. It emphasizes the need for careful evaluation and the 
application of a “step-up-approach” starting with diet recommendations and administration of 
food-thickening before any acid-suppression is undertaken. 
 
Overall conclusion: 
Despite unsatisfactory answer the issues has to be regarded to be resolved. 
 
 
Question 2: 

 
 
Assessment of the Applicant’s Response: 
The applicant has sufficiently explained how the decision to continue the study was taken, and 
that the pre-planned boundaries for continuation of the study were actually met. This was 
contained in the first submission. However, it was also asked for the results of this interim 
analysis, not only for its statistical evaluation, and these results are only included in appendix 
16.1.9, which, however, was not included in the submission filed for assessment (only study 
report and protocol were included). 
Therefore, again, a somewhat unsatisfactory answer is given. 
 
Overall Conclusion: 
Issue considered resolved despite unsatisfactory answer. 
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Question 3: 

 

 
 
Assessment of the Applicant’s Response: 
The assessor does not agree to the conclusions of the company. For the whole age group of 
children (aged 0-18) it could previously be stated without concern that the treatment of children 
is not recommended as clinical data are limited. This was due to the fact that only studies with 
insufficient design, looking at certain age groups only, and/or case series were available. 
However, there was previously no indication that the assumption of a comparable efficacy in 
reflux disease in children (including infants) would not hold true. However, the present study has 
shown that exactly this is the case, and the previous Draft AR has concluded that there is a 
negative benefit risk ratio for the compound in the age group below 1 year of age. Therefore, as 
the general indication for the treatment of reflux disease is undisputed, a clear advice should be 
given that this does not include the very young, for which a more clear non-recommendation 
should be given. 
The applicant is requested to include the following statement into the SPC additionally: 
Children: 
The use of /tradename/ is not recommended in children as clinical data are limited. Treatment of 
small children below one year of age should be avoided as available data have not shown 
beneficial effects in the treatment of gastro-oesophageal reflux disease. 
 
Overall conclusion: 
Point resolved with amendment of SPC/PIL. 
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Question 4: 

 
 
 
Assessment of the Applicant’s Response: 
The answer of the applicant describing methodology of adverse event reporting and assessment 
is considered sufficient. 
The applicant has obviously undertaken a full review of the randomised trial data, which would, 
of course, be considered a more reliable source of safety evaluation than any epidemiological 
study which may, despite the efforts to adjust for possible confounders, still be prone to residual 
confounding. Therefore, from the results reported in the answer, the concerns of the Draft AR 
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are not maintained on the whole. However, it has again to be emphasized that the frequency of 
lower respiratory tract infections in lansoprazole treated children was clearly higher than for 
those treated with placebo. Moreover, a further epidemiological study published in 2006 has 
further given rise to the same concerns, for children (See Canani RB et al: Therapy with gastric 
acidity inhibitors increases the risk of acute gastroenteritis and community-acquired pneumonia 
in children. Pediatrics 2006; 117: e817-e820). The applicant is advised to keep the issue under 
close surveillance and to present the overall evaluation cited above – which has, to the 
knowledge of the assessor not been evaluated by any National Competent Authority – to the 
National Authorities, or at least the RMS DE. 
 
Overall conclusion: 
Issue resolved with further close surveillance of the underlying problem. 
 
 
IX. REVISED RAPPORTEUR’S OVERALL CONCLUSION AND 

RECOMMENDATION 
The submitted clinical study was not able to show a therapeutic effect of lansoprazole in infants 
with GERD. Although it will remain unclear whether this is due to the inclusion of the wrong 
patient population, insensitive endpoints, or the failure of the study drug to exert therapeutic 
effects, it can be concluded that, for the moment, lansoprazole has a clearly negative benefit-risk 
ratio in infants. 
The overall conclusion of the company regarding SPC, however, is not considered appropriate, 
due to the negative benefit risk-ratio mentioned above, and the company is requested to insert a 
clear recommendation against the treatment of infants.  
 
 
�  Recommendation  
SPC and PIL should be amended as follows: 
Children: 
The use of /tradename/ is not recommended in children as clinical data are limited. Treatment of 
small children below one year of age should be avoided as available data have not shown 
beneficial effects in the treatment of gastro-oesophageal reflux disease. 
 
 


