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Background/Aims: This study was performed to compare the mucosal findings
after esophagogastroduodenoscopy in two groups before and after the use of
alendronate only and following administration of the enteric-coated alendronate
(5 mg) and calcitriol (0.5 pg) combined drug (Maxmarvil, Yuyu Co.).

Methods: The study population consisted of 33 postmenopausal healthy female
volunteers, aged 50 to 70 years (mean age, 58 + 5) without gastrointestinal symp-
toms and with normal baseline endoscopic findings. Esophagogastroduodenos-
copy was performed at baseline and was repeated 2 weeks later after daily intake
of Maxmarvil (n = 17 subjects) or alendronate only (n = 16 subjects). Mucosal injury
scores were reported by an endoscopist after 2 weeks of treatment with each med-
ication schedule.

Results: Esophageal mucosal injuries developed in two of 16 subjects in the alen-
dronate only group and o of 17 in the Maxmarvil group. Gastric mucosal injuries
developed in eight subjects in the alendronate group and four subjects in the
Maxmarvil group; this difference was statistically significant.

Conclusions: The mucosal damage scores for the alendronate group (total score
24) were significantly higher than those for the Maxmarvil group (total score 9) in
the esophagus and stomach. Therefore, this study suggested that enteric-coated
Maxmarvil is less harmful to gastrointestinal mucosa than alendronate, and may
improve the tolerability of osteoporosis medication in clinical practice.
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INTRODUCTION

Osteoporosis is a chronic disease that typically re-
quires long-term therapy to increase patients’ bone
mineral density (BMD) and to prevent the occurrence

of fractures [1].
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Alendronate is a bisphosphonate (BP) that has been
shown to increase BMD in the treatment of osteoporo-
sis in postmenopausal females [2,3]. One of the most
common adverse events associated with the use of
alendronate is upper gastrointestinal (GI) discomfort.
Esophageal and gastric irritation in patients receiving
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aminobisphosphonate drugs is well recognized [4,5].
The rates of GI adverse events and the discontinuation
of alendronate in clinical practice are much higher
than those reported in randomized, double-blinded,
clinical trials [6-13].

Ettinger et al. [13] reported that discontinuation of
alendronate therapy occurs in about 30% of patients
within the first 6 months of treatment, which is most
often due to GI complaints. Moreover, efforts should
be made to minimize the risk of adverse GI events and
to improve the tolerability of alendronate medication,
because patients with osteoporosis who were in good
long-term medication compliance were shown to have
substantially lower risk of fracture [14,15].

BPs are usually dissolved in the stomach and form
crystals with gastric acid that can cause irritation of
mucosa of the esophagus and stomach [16]. The com-
bination of alendronate (5 mg) and calcitriol
(1,25(OH)2D3, 0.5 pg) (Maxmarvil, Yuyu Co., Seoul, Ko-
rea) has a unique characteristic that allows it to cir-
cumvent this negative GI reaction, in that the drug, a
PH 5.5 sensitive enteric-coated tablet, passes through
the stomach and is absorbed in the intestine.

Shiraki et al. [17] reported that a half dose (5 mg) of
alendronate was useful in the treatment of osteoporo-
sis in the Japanese population, and that it had less ad-
verse events. According to the data from a Korean clin-
ical trial reported by Rhee et al. [18], Maxmarvil was
effective in increasing lumbar BMD and was pre-
sumed to be safe. Therefore, we hypothesized that
Maxmarvil has lesser effects on the GI mucosa than
conventional alendronate medication. To test our hy-
pothesis, we compared the endoscopic findings be-
tween the two groups before and after the use of both
alendronate only and Maxmarvil.

METHODS

Study participants

Initially, 107 postmenopausal females aged 50 to 70
years old were enrolled in the study. The subjects were
selected according to the following inclusion criteria:
no menstruation for more than 12 months with high
follicle stimulating hormone (FSH) level (> 30 IU/L)
and the presence of more than one osteoporotic verte-
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bral fracture (defined as having vertebral fracture
more than grade 2 by Genant semiquantitative meth-
od [19], except those with any fracture at L2 to L4) or
those having BMD at L1 to L4 with T score < -2.5. Ex-
clusion criteria included a history of peptic ulcer, gas-
troesophageal reflux disease, esophagitis, gastritis, GI
surgery, and current or recent treatment with any
Ha2-receptor antagonist, proton pump inhibitor, su-
cralfate, misoprostol, cisapride, metoclopramide, aspi-
rin, and nonsteroidal anti-inflammatory drugs for 2
weeks prior to entry. In addition, patients with sec-
ondary osteoporosis related to glucocorticoid usage,
hyperthyroidism, hyperparathyroidism, or Paget dis-
ease were excluded. Patients with serious diseases,
such as renal impairment (serum Cr > 1.5 mg/dL) or
hepatic dysfunction (aspartate aminotransferase, ala-
nine aminotransferase > 2-fold the normal range) and
receiving estrogen, progesterone, calcitonin, fluoride,
BP, or calcitriol within 12 weeks prior to entry were ex-
cluded. Patients with conditions that contraindicated
the use of BP, such as those who were unable to sit
down or stand for more than 30 minutes, or those who
had hypersensitivity to the drug, were also excluded.

Study design

This was a singlecenter, open label, randomized, head to
head clinical study. Baseline esophagogastroduodenos-
copy (EGD) was performed in each subject that satisfied
the criteria for participation in the study. Thirty-eight
subjects with normal endoscopic findings at baseline
were randomized to receive the study drug for 14 days.

38 Randomized and treated

— ~

20 Maxmarvil group 20 Alendromate group

3 Withdrawn
1 Lost to follow-up
1 Protocol violation
1 Loss drug

v v

17 Completed study (85%) 16 Completed study (88.9%)

2 Withdrawn
1 Lost to follow-up
1 Protocol violation

Figure 1. Patients data for the Maxmarvil and alendronate
treatment study.
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One group of patients received tablets of Maxmarvil
(n =20) and the other group received tablets of alen-
dronate (n =18) in the early morning with a glass of
plain water after an overnight fast. After medication,
they were instructed to remain upright for at least 30
minutes before the first food intake of the day. During
the study, five of 38 subjects (Maxmarvil group, three
and alendronate group, two) were withdrawn due to
loss of follow-up and protocol violation. The remain-
ing 33 subjects (Maxmarvil group, 17 and alendronate
group, 16) completed the study (Fig. 1).

Endoscopic evaluation

All endoscopic examinations were performed at base-
line and on day 15 by the same gastroenterologist, who
remained blinded to the treatment information.
Esophageal mucosa were assessed using the Het-
zel-Dent grading/scoring system, and gastric and duo-
denal mucosa were assessed using the Lanza grading
system (Table 1) [8,20].

Other assessments
Height (cm) and weight (kg) were measured in dupli-

Table 1. Endoscopic grading scales for mucosal damage
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cate and the results were averaged. Body mass index
(BMI) was calculated by dividing the weight (kg) by the
square of height (m?).

BMD measurements were performed using a central
dual-energy X-ray absorptiometer (QDR 45004, Holog-
ic, Waltham, MA, USA). Vertebral fractures seen on
spinal X-rays were diagnosed using a visual semiquan-
titative assessment [19].

Written informed consent was obtained from each
participant, and the study protocol was designed in ac-
cordance with the ethical guidelines of the 1975 Decla-
ration of Helsinki, as reflected in a prior approval by
the institution’s Human Research Committee.

Statistical analysis

Statistical analysis was performed using SPSS version
11.0 for Windows (SPSS Inc., Chicago, IL, USA). All re-
sults are presented as the mean + SD. The mean values
were compared between the two treatment groups
with Student t test. Fisher exact test was used to ana-
lyze the difference in mucosal damage grading score
between the two groups. In all analyses, p < 0.05 was
taken to indicate statistical significance.

Grade Description
Esophagus
o Nomal mucosa
1 Erythema: hyperemia, and/or friability present
2 Superficial ulceration or erosions involving < 10% of the mucosal surface area on the last 5 cm of
esophageal squamous mucosa
3 Superficial ulceration or erosions involving > 10% of the mucosal surface area on the last 5 cm of
esophageal squamous mucosa
4 Deep ulceration anywhere in the esophagus or confluent erosion of > 50% of the mucosal surface
area on the last 5 cm of esophageal squamous mucosa
5 Stricture that precludes the passage of the endoscope (if present, the subject was discontinued

from the study)

Stomach and duodenum

o No visible lesions (i.e., hemorrhages, erosions, or ulcers)
1 Mucosal hemorrhages only (< 25)

2 1-2 Erosions, or > 25 hemorrhages

3 3—9 Erosions

4 > 10 Erosions or an ulcer

The esophageal mucosa was assessed using the Hetzel-Dent grading/scoring system and the gastric and duodenal mucosa was

assessed using the Lanza grading system [8,20].
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RESULTS

General characteristics of the subjects

The general characteristics of the study subjects are
presented in Table 2. Thirty-three subjects who ful-
filled the eligibility criteria were enrolled in the study,
and completed treatment without violation of the
study protocol. The mean age was 58 years, and the
mean BMI was 24.3 kg/m?®. The mean number of years
since menopause was 9.2 years. The age, BMI, and
number of years since menopause were not signifi-
cantly different between the two groups (p = 0.870,
p=o0.119, and p = 0.192, respectively). In addition, there
were no statistically significant differences in the
mean serum calcium, phosphorus, or FSH levels be-
tween the two groups (p = 0.507, p = 0.126, and p = 0.588).

Differences in esophageal and gastric mucosal
injury between the two groups

Esophageal and gastric mucosal injury were signifi-
cantly different between the two groups (p = 0.03) (Ta-
ble 3). Esophageal mucosal injuries developed in two
subjects in the alendronate only treatment group (mu-

Table 2. General characteristics of subjects
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cosal damage score, 4), while no esophageal mucosal
injuries were found in the Maxmarvil group. Gastric
mucosal injuries developed in eight of 16 subjects with
alendronate treatment (mucosal damage score, 20) and
in four of 17 subjects with Maxmarvil treatment (mu-
cosal damage score, 9); these differences were statisti-
cally significant.

DISCUSSION

In this open label, randomized, head to head clinical
study, we found that the mucosal damage scores in the
esophagus and stomach of the Maxmarvil (enter-
ic-coated combination of alendronate 5 mg and cal-
citriol 0.5 mg) group were significantly lower than
those of the alendronate group, suggesting that enter-
ic-coated Maxmarvil may be less harmful to the GI
mucosa.

Most previous studies of the relationships between
upper GI irritability and alendronate were in the form
of placebo-controlled trials. Based on extensive clini-
cal trials, patients treated with alendronate at doses of

Characteristic Total Maxmarvil Alendronate pvalue
Age, yr 57.8 £5.4 58.0 £ 6.0 57.7 + 4.9 0.870
BMI, kg/m* 243+3.1 23.5+3.4 25.2 £3.1 0.119
Serum calcium, mg/dL 9.6+0.4 9.6+ 045 9.7+ 0.4 0.507
Serum phosphorus, mg/dL 4.0%0.4 3.0+03 4.1£0.4 0.126
FSH, IU/L 62.8 £15.5 63.3+15.0 61.3+15.1 0588
Years since menopause 9.2+5.2 10.4%5.5 8.0+4.8 0.192

Values are presented as mean + SD.
BMI, body mass index; FSH, follicle stimulating hormone.

Table 3. Number of subjects with endoscopic mucosal injury and mucosal damage scores after 14 days of drug therapy

Maxmarvil group (n = 17) Alendronate group (n = 16) pvalue

No. (%) 0.03

Esophagus o (o) 2 (12.5)

Stomach 4(23.5) 8(50)

Total 4(23.5) 10 (62.5)
Scores

Esophagus o 4

Stomach 9 20
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5to 10 mg appeared to show little GI irritability com-
pared to those given a placebo [21,22]. However, GI ad-
verse events and the discontinuation of alendronate
are more common in real clinical practice than re-
ported in clinical trials [9-13,23].

Several endoscopic studies have argued that alen-
dronate is toxic to the upper GI tract. Graham and
Malaty [24] reported that 10 mg of alendronate admin-
istered for 14 days caused visible gastric mucosal inju-
ry in 47% of patients, and that three of 15 volunteers
developed gastric ulcers. In contrast, Lanza et al. [§]
reported that daily administration of 10 mg of alen-
dronate had no toxic effect on the gastric mucosa.
There are a number of reasons why the literature
might present conflicting data concerning the adverse
GI effects of alendronate, and there may also be some
discordant results between patients in clinical trials
and those in general clinical practice due to several
possible factors. One of the more subtle factors is that
general clinical patients may not be highly motivated
because they did not volunteer for medication. Anoth-
er factor is that general physicians may not provide
adequate education, encouragement, and useful infor-
mation that are usually supported in clinical trials by
a specialized researcher.

Maxmarvil, a combination of alendronate (5 mg) and
calcitriol (1,25(0H),D,, 0.5 pg), is prepared as enteric-
coated tablets. Therefore, this drug, a pH 5.5 sensitive
enteric-coated tablet, passes the stomach and is dis-
solved in the intestine and then absorbed. Enteric-
coated preparations can prevent BPs from dissolving
in the stomach, and hence from irritating the mucosa
of the esophagus and stomach through crystallization
of a gastric acid-drug mixture [16]. We postulated that
enteric-coated Maxmarvil may be less harmful to the
upper GI mucosa than alendronate.

To our knowledge, this is the first study to evaluate
and compare the GI mucosal adverse events using en-
doscopy after medication. Approximately 50% of pa-
tients discontinued daily BP therapy within 1 year,
which negatively impacts treatment outcomes. Almost
three quarters (73%) of patients who stopped alendro-
nate therapy had experienced a side effect, and a little
less than half(46%) were experiencing heartburn, nau-
sea, and stomachache [25].

The general dosage of alendronate is 10 mg daily.

698  www.kjim.org
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However, lower dosages of alendronate, such as 5 mg
daily, showed similar increases in BMD in postmeno-
pausal Korean and Japan women with osteoporosis, as
that seen in Caucasian women treated with 10 mg dai-
ly of alendronate [17,18]. There were only a few cases of
GI discomfort associated with Maxmarvil. A study in
Japan showed that even a daily dose of 2.5 mg of alen-
dronate was as effective as a 10 mg daily dose of alen-
dronate in increasing lumbar BMD over 36 weeks of
treatment [26]. Adverse events may negatively impact
medication compliance, and may therefore increase
the risk of fracture.

Alendronate-induced small intestinal damage has
not been studied in detail. Haderslev et al. [27] exam-
ined whether an alendronate daily dose of 10 mg is ef-
fective and tolerable in Crohn disease. They reported
that alendronate was generally well tolerated and did
not adversely affect the clinical course of the disease.
Although alendronate has not been associated with in-
testinal mucosal irritation, enteric-coated Maxmarvil
is mostly absorbed in the intestine, and therefore fur-
ther research is needed to establish the intestinal safe-
ty and tolerability of the drug.

Our study had several limitations, of which the main
limitation was the small sample size. The inclusion
criteria for the study population was very strict, and
hence many participants (64.5%) were excluded due to
abnormal findings on baseline EGD. Although the
sample size was calculated to detect a statistically sig-
nificant difference between the groups, the statistical
power of our study would have been higher if the sam-
ple size had been larger. In fact, the number of sub-
jects enrolled in other endoscopy studies has usually
been 20 to 32 [28,29]. More than half (64.5%) of the
population were excluded due to abnormal findings
on baseline EGD. An additional limitation was that
the subjects in our study were all postmenopausal Ko-
rean females. Hence, further studies are warranted
with larger study populations of various ages and eth-
nic groups. A weekly dosing regimen of alendronate is
currently preferred, as it has the potential to provide
greater convenience and enhance compliance. Lanza et
al. [30] conducted a randomized, double blind, place-
bo-controlled endoscopy study to confirm the upper
GI safety and tolerability of 7o mg of oral alendronate
once weekly, and reported that it was not associated

http://dx.doi.org/10.3904/kjim.2013.28.6.694
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with any increased endoscopic lesions in the upper GI
tract compared to a placebo control. Therefore, a com-
parison between daily Maxmarvil (alendronate 5 mg
and calcitriol 0.5 pg) and weekly alendronate (70 mg)
once weekly on GI adverse events and efficacy will be
interesting in current clinical practice.

In conclusion, we found that the mucosal damage
scores in the esophagus and stomach for the Maxmar-
vil (enteric-coated combined alendronate 5 mg and
calcitriol 0.5 pg) group were significantly lower than
those for the alendronate only group. This study sug-
gested that enteric-coated Maxmarvil is less harmful
toward the GI mucosa than alendronate and improves
the tolerability of medication in clinical practice.
However, our data are preliminary, and the study re-
quires more statistical power and insight into the
pathogenic mechanisms of GI protection by enter-
ic-coated alendronate with calcitriol.

KEY MESSAGE

1. The mucosal damage scores in the esophagus
and stomach for the Maxmarvil (enteric-coated
combined alendronate 5 mg and calcitriol 0.5 pg)
group were significantly lower than those for
the alendronate only group.

2. Enteric-coated Maxmarvil is less harmful to-
ward the gastrointestinal mucosa than alendro-
nate and may improve the tolerability of medi-
cation in clinical practice.
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