Paediatrica Indonesiana

VOLUME 51

July » 2011

NUMBER 4

Original Article

Lansoprazole for recurrent abdominal pain in
adolescents

Ade Saifan Surya, Selvi Nafianti, Melda Deliana, Supriatmo, Atan Baas Sinuhaji

Abstract

Background Recurrent abdominal pain is common among
adolescents. School absenteeism and lower quality of life are
associated with severity of symptoms. Lansoprazole has been used
to treat recurrent abdominal pain.

Objective To investigate the effectiveness of lansoprazole as a
treatment for recurrent abdominal pain in adolescents.
Methods We conducted a randomized, double-blind, controlled
trial from August 2009 to October 2009. Adolescents suffering
recurrent abdominal pain were eligible for the study. Simple
randomization was done to divide subjects into two groups.
Groups received 30 mg of lansoprazole or placebo, once a day
for 14 days. Before treatment, we performed laboratory and
physical examinations. Pain frequency was measured in number
of abdominal pain episodes per month. Duration was measured
in minutes and pain intensity was measured by a pain rating scale.
Drug efficacy was measured before, during and after intervention.
Data was analyzed using Mann-Whitney U-test and t-test.
Results One hundred sixteen recurrent abdominal pain patients
were randomized into two groups of 58 patients. There were
no statistically significant differences in pain frequency before
and after treatment for either the lansoprazole group or the
placebo group (P=0.083, 95%CI, -0.033 to 0.021 and P=0.096,
95%CI -0.376 to 0.031, respectively). In addition, there were
no significant differences in frequency, duration, and degree
of abdominal pain at baseline and after 1, 2 and 3 months of
treatment between the two groups.

Conclusion Lansoprazole was not more effective than the placebo
for treatment of recurrent abdominal pain among adolescents.

[Paediatr Indones. 2011;51:234-40].
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ecurrent abdominal pain (RAP) is defined

as abdominal pain attacks occurring at least

three times or more within a period of three

onths with effects on activity.! Incidence

ranges from 10% to 20% of school-aged children,

with a peak incidence at age 10 to 12 years and

occurring more often in girls.2?> An epidemiological

study reported 13% to 17% of teenagers experience

abdominal pain weekly, with 20% of the incidents

being quite heavy and affecting activity.* A study

in Malaysia also reported an incidence of 10.2% in
school-aged children.’

Recurrent abdominal pain is presumably caused
by organic or functional disorders. Although organic
disorders should be considered, they are found in less
than 10% of patients. Functional abdominal pain
is characterized by abdominal pain in the umbilicus
usually accompanied by symptoms such as nausea,
vomiting, dizziness, pallor and headaches.®? Several
studies have reported that RAP reduces quality of
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life by causing sleep disorders, more visits to child
health services, decline in academic achievement and
significantly increased school absences.®-10

Clinical trials have suggested H,-receptor
antagonists significantly reduce frequency and
severity of RAP when accompanied by symptoms
of dyspepsia.!l The proton pump inhibitor (PPI)
lansoprazole reportedly has a better efficacy than H,-
receptor antagonists in reducing gastric acid secretion,
treatment of gastrointestinal ulcers and esophagitis
in some studies.!®!3 Our study aimed to investigate
the effectiveness of lansoprazole as a treatment for
recurrent abdominal pain among adolescents.

Methods

We conducted a randomized, double-blind, controlled
trial from August to October 2009, at five junior/senior
high schools in the Langkat district. Adolescents with
a history of abdominal pain and meeting the inclusion
criteria were eligible for the study. Inclusion criteria
were adolescents aged 12 to 18 years who met the
diagnostic criteria for RAP (Apley’s criteria),! and
had good nutritional status. We excluded patients
using other drugs for abdominal pain, and those with
malnutrition, chronic diarrhea, constipation, bloody
stools, urinary tract infection, anemia, parasitic
infection and dysmenorrhea.

We divided patients by simple randomization into
two groups of 58 patients each, with patients receiving
either lansoprazole or placebo. Group I received 30 mg
of lansoprazole once daily in the morning for fourteen
days and group Il received a placebo. A questionnaire
was used to identify adolescents suffering from RAP, as
well as to establish the frequency, duration and severity
of pain. Pain frequency was measured in number of
abdominal pain episodes per month. Duration was
measured in minutes and pain severity was measured
with a pain rating scale (0= no pain, 10= awful
pain). Pain severity was further stratified according
to one of three categories (mild 0-3; moderate 4-6;
severe 7-10). We collected the frequency, duration
and severity of pain from each group in a daily diary
provided monthly for 3 months.

We measured anthropometric values of patients
at the beginning of the study. Weight was measured
with Camry® scales (sensitivity 0.1 kg) and height was

measured with a 2M stature meter (sensitivity 0.5 cm).
Nutritional stage was calculated as body weight (BW)
per body height (BH), with the value then plotted
on the Centers for Disease Control and Prevention
(CDC) growth chart, 2000. Obesity was noted if the
BMI was = 95, overweight if the BMI was 85 to <
95t good nutritional status if the BMI was 5% to <
85t and poor nutritional status if the BMI was < 5th,
We performed physical and laboratory examinations.
Blood tests were performed using Sahli’s hemoglobin
method, urine tests using Verify dipstick test, and stool
examination using Kato Katz method.

Both lansoprazole and placebo were packed in
similarly colored and shaped capsules. If abdominal
pain continued at dosing, patients were allowed to
take paracetamol (500 mg) every 8 hours. Patients
provided written, informed consent. This study
was approved by the Research Ethics Committee,
University of North Sumatera Medical School.

Data was processed, analyzed and presented
using the Statistical Package for the Social Sciences
(Windows version 15.0; SPSS Inc, Chicago). T test
was used to statistically analyze frequency of pain.
Mann-Whitney U-test was used to analyze pain
severity and duration. We used a 95% confidence
interval and P<0.05 level of significance in this
intention-to-treat analysis.

Results

Of 820 students, we found 228 students with RAR,
66 of which did not meet the inclusion criteria and
46 of which refused to participate in the study. The
remaining 116 children were included in our study
and divided into two groups of 58 students each, who
received either lansoprazole or placebo. After three
months follow-up, no subjects had dropped out of the
study. (Figure 1)

Average age in the lansoprazole group was
13.2 years, while in the placebo group it was 13.8
years. Females made up the majority in both groups.
Nutritional status based on the mean BW/BH for
both groups was within the normal range. Mean
hemoglobin concentration was = 12 g/dL. Most
common parental income category was between
Rp 500,000 to 1,000,000 per month and the most
common parental educational level was high school.
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Figure 1. Study profile

Table 1. Baseline characteristics

Characteristic Lansoprazole Placebo
n=58 n=58

Mean age, years (SD) 13.2 (0.85) 13.8 (1.63)
Sex, n

Male 23 25

Female 35 33
Mean body weight, kg (SD) 36.7 (4.50) 40.5 (7.60)
Mean body height, cm, (SD) 145.1 (5.80) 147.0 (8.10)
Mean BW/BH, % (SD) 97.6 (8.31) 99.3 (13.08)
Mean hemoglobin, g/dL (SD) 12.4(0.87) 12.5 (0.76)
Parental income, n

< Rp. 500.000 15 8

Rp. 500.000 — 1.000.000 37 42

> Rp. 1.000.000 6 8
Parents’ education, n

Primary school 3 3

Junior high school 13 10

Senior high school 32 36

University 10 9
Associated symptoms, n

Headache 7 9

Nausea and vomiting 10 13

Joint pain 2 3
Location of pain, n

Periumbilicus 33 37

Upper abdomen 13 25

Lower abdomen 3 5
Visited physicians, n 4 3
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The most commonly associated symptoms were nausea
and vomiting, reported in both groups. Periumbilical
abdominal pain was reported by 33 (28.44%) and 37
(31.89%) subjects in the lansoprazole and placebo
groups, respectively. Only 6% of all subjects reported
visits to health services.

In Table 2, decreased frequency of RAP in
adolescents was not significantly different before and
after treatment in either the lansoprazole group or the
placebo group during the 3 months of observation.

We also found no statistically significant
differences in the mean frequency of RAP in
adolescents between the lansoprazole and placebo
groups at baseline. Similarly, the average frequency

of RAP during months 1, 2 and 3 of treatment with
lansoprazole was comparable to that of the placebo.
(Table 3)

Pain duration (minutes) in the lansoprazole
and placebo groups at baseline was not significantly
different. Similarly, pain duration after 1 month,
2 months and 3 months of treatment was not
significantly different between the two groups. (Table
4)

There were also no reductions in degree of pain
in both groups at the end of the study. Similarly, there
were no statistically significant differences between
the two groups at each time interval of the study.

(Table 5)

Table 2. Frequency of pain before and after treatment

Before After 95% ClI P
Lansoprazole 5.9 (1.17) 5.8 (1.11) -0.331 to 0.021 0.083
Placebo 5.4 (1.31) 5.2 (1.48) -0.376 to 0.031 0.096

Mean value (SD)

Table 3. Frequency of pain per month in the lansoprazole and placebo groups

Lansoprazole Placebo 95% ClI P
At baseline 5.9 (1.17) 5.4 (1.31) 0.113 to 1.025 0.081
After 3 months 5.8 (1.109) 5.2 (1.48) 0.105 to 1.068 0.064
1 month 2.0 (0.65) 1.8 (0.53) -0.028 to 0.408 0.087
2 months 1.9 (0.51) 1.7 (0.60) -0.016 to 0.395 0.071
3 months 1.9 (0.539) 1.7 (0.59) -0.017 to 0.397 0.072
Value in mean (SD)
Table 4. Duration of pain before and after receiving treatment
Duration of pain Lansoprazole Placebo
(minutes) n=58 n=58 P

At baseline <10 20 33

10-30 33 17 0.076

30-60 4 8

> 60 1 0
1 month <10 15 31 0.065

10-30 39 17

30-60 4 10

> 60 0 0
2 months <10 23 37 0.067

10-30 32 13

30-60 3 8

> 60 0 0
3 months <10 32 44 0.060

10-30 22 7

30-60 4 7

> 60 0 0
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Table 5. Degree of pain before and after receiving treatment

Degree of pain Lansoprazole Placebo
n=58 n=58 P
At baseline Mild 28 39 0.060
Moderate 26 15
Severe 4 4
1 month Mild 23 36 0.051
Moderate 31 16
Severe 4 6
2 months Mild 29 39 0.070
Moderate 25 16
Severe 4 3
3 months Mild 29 40 0.058
Moderate 25 14
Severe 4 4
Visits to a physician or to seek medication
Discussion vary from study to study. Only 6% of our subjects

Our study was conducted in rural areas in the
Langkat district. We surveyed the average income
of parents, with most subjects surveyed coming from
low-income groups. Most parents had received a high
school education. The study also indicated that the
prevalence of RAP was high, amounting to 27.8%,
with an average age of 13.2 years in the lansoprazole
group and 13.8 years in the placebo group. Lower
prevalence of 0.3 - 19% was described by a systematic
review in Western countries,!* but a Malaysian study
reported the prevalence of RAP in a rural school to
be 41.2%, with lower parents’ education level.l> An
American study involving 507 adolescents, with an
average age of 12.6 years for junior high and 15.6 years
for high school students, found 13 - 17% experienced
abdominal pain and 21% reported interference with
their activities.!0

We found RAP to be more frequent in adolescent
females (58.6%) than in adolescent males (41.4%).
Similarly, a cohort study in Sri Lanka reported a higher
incidence in girls.!” RAP incidence is similar in girls
and boys up to the age of 9 years. After age 9 years,
incidence in girls increases, with a male: female ratio
of 1:1.5.3

More than half of the subjects (60%) in this
study, reported pain locations in the periumbilical
region, similar to previous studies in Australia and
Bangladesh.181 RAP may be accompanied by
symptoms such as headache, nausea, vomiting and
joint pain.!®20  Similar symptoms were reported by
our subjects.
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reported medical visits seeking medication in the
previous 3 months. A higher numbers of visits (8%)
was reported in the United States.!® However, a
study in Australia reported 34% of subjects visited
a physician,® while Malaysian studies reported 45%
and 48%.20.21

Malnutrition and anemia associated with RAP
would necessitate ruling out an organic disorder as
the underlying cause.>2%23 For our purposes, we
included patients with good nutritional status and
not suffering from anemia. Both groups show a BW/
BH in the 90% to < 110% range, and a hemoglobin
level of = 12 g /dL.

Lansoprazole is a proton pump inhibitor (PPI)
with substituted benzimidazole, a lipophilic weak base,
that crosses membranes to enter canaliculus parietal
cells. In this acidic environment, PPIs are activated to
a sulphenamide form that binds covalently with H™,
K*-adenosine triphosphatase enzyme to inhibit acid
secretion by proton pumps.242> One study reported
lansoprazole to be effective and safe in children
with reflux oesophagitis, with an optimal starting
dosage of 30 mg/m? or 1.4 mg/kg.?® However, the
use of lansoprazole for RAP treatment has not been
previously reported.

The baseline reports of frequency, duration
and level of abdominal pain in adolescents was
not significantly different between the two groups.
Similarly, there were no significant differences in
the groups after 1 month, 2 months, and 3 months
of treatment. Our results contrasted to those
of previous studies using famotidine, though we
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made no assessment of dyspepsia symptoms in our
study.

A limitation in our study was in the use of
Apley’s criteria for diagnosis of RAP Its use has
been considered to be too broad in assessing specific
disorders of RAP, whereas the Rome criteria may
provide clearer operational limits. However, there
have been few studies using the Rome criteria.
Another limitation was the lack of supervision to
assess patient compliance in taking the medication.
Monitoring was based on counting the number of
leftover capsules returned by patients at follow-up
visits. Furthermore, patient assessment of pain
duration and degree of severity may be subjective.

We found that RAP treatment with lansoprazole
at a dose of 30 mg once a day for 14 days in adolescents,
did not significantly improve pain frequency after
treatment. Also, treatment with lansoprazole was
not significantly different from placebo in changing
frequency, duration and degree of abdominal pain in
adolescents.

References

1. Apley ], Naish N. Recurrent abdominal pain: a field survey
of 1,000 school children. Arch Dis Child. 1958;33:165-70.

2. WaydertJA, Ball TM, Davis ME Systemic review of treatment
for recurrent abdominal pain. Pediatrics. 2003;111:e1-11.

3. Thiessen PN. Recurrent abdominal pain. Pediatric in Rev.
2002;23:39-48.

4. Zeiter DK, HyamsJS. Clinical aspect of recurrent abdominal
pain. Pediatric Ann. 2001;30:17-21.

5. Boey CC, Yap S, Goh KL. The prevalence of recurrent
abdominal pain in 11-to 16-year-old Malaysian school
children. ] Paediatr Child Health. 2000;36:114-6.

6. Plunkett A, Beattie RM. Recurrent abdominal pain in
chilhood. ] R Soc Med. 2005;98:101-6.

7. Devanarayana NM, Rajindrajith S, Silva HJ. Recurrent
abdominal pain in children. Indian Pediatrics. 2009;46:389-
97.

8. Saps M, Seshadri R, Sztainberg M, Schaeffer M, Marshall
BM, Lorenzo CD. A prospective school-based study of
abdominal pain and other common somatic complaint. ]
Pediatr. 2009;154:322-6.

9. Ramchandani E, Fazel M, Stein A. The impact of recurrent
abdominal pain : predictors of outcome in large population
cohort. Acta Paediatr. 2007;96:697-701.

10. Dufton LM, Konik B, Colletti R, Stanger C, Boyer M, Morrow
S, et al. Effect of stress on pain threshold and tolerance in
children with recurrent abdominal pain. Pain. 2008;136:38-
43.

11. See MC, Birnbaum AH, Schechter CB, Goldenberg MM,
Benkov K]J. Double-blind, placebo-controlled trial of
famotidine in children with abdominal pain and dyspepsia.
Digestive Disease and Sciences. 2001;46:985-92.

12. Monkemuller K, Malfertheiner P. Drug treatment of
functional dyspepsia. World ] Gastroenterol. 2006;12:2694-
700.

13. Richter JE, Campbell DR, Kahrilas PJ, Huang B, Fludas CL.
Lansoprazole compared with ranitidine for the treatment of
nonerosive gastroesophageal reflux disease. Arch Intern Med.
2000;160:1803-9.

14. Chitkara DK, Rawat D], Talley NJ. The epidemiology of
childhood recurrent abdominal pain in western countries: a
systematic review. Am ] Gastroenterol. 2005;100:1868-75.

15. Boey CC, Yap SB. An epidemiological survey of recurrent
abdominal pain in a rural Malay school. ] Paediatr.
1999;35:303-5.

16. Hyams ]S, Burke G, Davis PM, Rzepski B, Anbrulons PA.
Abdominal pain and irritable bowel syndrome in adolescents:
a community based study. ] Pediatr. 1996;129:220-6.

17. Devanaryana NM, de Silva DGH, de Silva HJ. Recurrent
abdominal pain syndrome in a cohort of Sri Lanka children
and adolescents. ] Trop Pediatr. 2008;54:178-83.

18. Huang RC, Plamer L], Forbes DA. Prevalence and pattern of
childhood abdominal pain in an Australian general practice.
J Pediatr Child Health. 2000;36:349-53.

19. Rasul CH, Khan MAD. Recurrent abdominal pain in
school children in Bangladesh. ] Ceylon Coll Physicians.
2000;33:110-4.

20. Boey CCM, Goh KL. Predictors of health care consultation
for recurrent abdominal pain among urban school children
in Malaysia. ] Gastroenterol Hepatol. 2001;16:154-9.

21. Boey CC, Goh KL. Recurrent abdominal pain and consulting
behaviour among children in a rural community in Malaysia.
Digest Liver Dis. 2001;33:140-4.

22. Noe ]JD, Li BUK. Navigating recurrent abdominal pain
through clinical clues, red flags, and initial testing. Pediatric
Ann. 2009;38:259-67.

23. Wardhaugh A, Cosgrove M. The management of recurrent
abdominal pain. Curr Paediatrics. 2001;11:276-80.

24. Vanderhoff BT, Tahboub RM. Proton pump inhibitors: an
update. Am Fam Physician. 2002;66:273-80.

25. Zimmermann AE, Katona BG. Lansoprazole: acomphrehensive
review. Pharmacother. 1997;17:308-26.

Paediatr Indones, Vol. 51, No. 4, July 2011 * 239



Surya AS et al: Lansoprazole for recurrent abdominal pain in adolescents

26. Faure C, Michaud L, Shaghaghi EK, Popon M, Laurence M, and efficacy in reflux oesophagitis. Aliment Pharmacol Ther.
Maugenot JF, et al. Lansoprazole in children: pharmacokinetics 2001;15:1397-1402.

240 ° Paediatr Indones, Vol. 51, No. 4, July 2011





