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Abstract

Background: Worldwide, Helicobacter pylori (HP) infection in children with peptic ulcer and/or gastritis (PUG) is increasingly
common. In Vietnam, clinical symptoms of HP infection in PUG children are often non-specific, and treatment regimens currently
have a low success rate.

Objective: This study determined the HP infection prevalence, its clinical and endoscopic findings, and its associated factors. Addi-
tionally, the efficiencies of HP treatment regimens in PUG children were also evaluated.

Design and setting: A cross-sectional descriptive study was conducted on 140 pediatric patients diagnosed with PUG at Can Tho
Children’s Hospital from 2017-2019.

Results: The prevalence of HP infection in PUG children was 46.4%. A significant association was found between HP infection and
patient possessing a family history of HP infection (aOR: 2.35 (1.1-4.76). Symptoms of abdominal pain accounted for the highest rate
of 88.6%, followed by vomiting, heartburn, epigastric burning, and gastric bleeding (57.9%, 36.4%, 22.9%, and 13.6%, respectively).
Endoscopic findings denoted that inflammatory lesions accounted for 85% and ulcers accounted for 15%. The successful HP erad-
ication rate using the PAM regimen (Proton pump inhibitor/amoxicillin/metronidazole) was 51.8%, with 13.6% of PUG children
encountering side effects.

Conclusion: PUG children have a high rate of HP infection. Clinical symptoms are often non-specific, in which abdominal pain is
the most common symptom. The success of HP eradication by the standard guideline of the Vietnam Ministry of Health is quite low.
Thus, critical adjustments in the regimens are necessary.
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Introduction

Peptic ulcer and/or gastritis (PUG) disease is increasingly
more popular in children around the world. Helicobacter
pylori (HP) infection has been considered the major cause
of PUG in children. In developed nations, the prevalence
rates of HP infection among children range from as low
as 1.8% to as high as 65% (Aitila et al. 2019). On the other
hand, in developing countries, these rates are generally
higher, reaching up to 90% in some countries (Aitila et
al. 2019). In Vietnam, although limited information has
been published regarding the nationwide HP infection
prevalence, research has found that this number was so-
mehow moderate in specific cities/provinces such as Dien
Bien (42.8%) and Tra Vinh (32.1%) (Nguyen 2016a). Mo-
reover, clinical symptoms of PUG caused by HP infection
are non-specific, thus, this disease is often misdiagnosed.
A study reported that in Vietnam, 97.5% of PUG children
had abdominal pain, in which the pain duration of more
than 3 months accounted for 92.7%. Other symptoms
such as anorexia, vomiting, indigestion, heartburn were
much fewer (Tang et al. 2018a). Additionally, paraclinical
investigation of endoscopy also demonstrated variations
in PUG children with HP infection. PUG children with
antral nodularity were 12.86 times more likely to have HP
infection compared with children without antral nodula-
rity, and children with HP infection had antral nodularity
higher than the other (p < 0.05) (Hasosah et al. 2015). The
sensitivity of the nodularity presence as an indicator of HP
infection was 91.6%, with a specificity of 91%, a positive
predictive value of 81%, and a negative predictive value of
96% (Azowska-Przeorek et al. 2015).

Regarding the HP infection treatment regimens in PUG
children, in Japan, the HP eradication rates were 60.5% for
PAC regimen (Proton Pump inhibitor (PPI)/amoxicillin/
clarithromycin) and 98.3% for PAM regimen ( PPI/amoxi-
cillin/metronidazole). Thus, PAM is selected as the first-li-
ne treatment for young people with HP infection if an an-
tibiotic susceptibility test could not be performed (Mabe
at el. 2018). Nevertheless, in countries with high rates of
drug-resistant HP such as Vietnam, the effectiveness of
these standard regimens is questionable. For instance, in
Vietnam, the PAC regimen was only effective in 32.1% of
the HP infection cases (Nguyen 2016b). Similarly, the HP
eradication in PUG children utilizing a 3-drug regimen
consisting of a combination of two antibiotics and a PPI
had only 49% success rate (Le 2014; Nguyen 2014). Mo-
reover, although various research has been conducted in
Vietnam (i.e., Ha Noi (Nguyen 2016b), Hue (Pham et al.
2018), and Tay Nguyen area (Le 2014) on this issue, no
data is available in the Mekong Delta, the largest area in
the South of Vietnam, with a population of approximately
20 million people (18% of the Vietnam population).

To this end, this present study investigated the preva-
lence and treatment efficiency of HP infection in PUG
children in the Mekong Delta, Vietnam. The work also
compared the rate of clinical signs and endoscopy findings

between PUG children with HP (+) and HP (-). Addi-
tionally, the HP eradication rate in PUG children of the
standard PAM regimen, issued by the Vietnam Ministry
of Health, has been determined and discussed.

Materials and methods
Study design

Cross-sectional descriptive design was employed in this
study. The research was conducted on 140 PUG children
in the Mekong Delta, Vietnam, from April 2017 to April
2019. The patient was included when he/she had all three
inclusion criteria of (1) clinically, the child has one or
more PUG symptoms of recurrent abdominal pain (> 3
times within 3 months), vomiting, nausea, indigestion,
heartburn, gastric bleeding, black stools/vomiting blood,
and iron deficiency anemia with unknown cause; (2) pa-
raclinically, the gastro-duodenal endoscopy results with
inflammatory lesions and/or peptic ulcers; and (3) family
and patient consent to participate in the study. The exclu-
sion criteria included (1) patients treated with antibiotics,
antacids, and PPI in the previous 4 weeks; (2) patients
possessed known allergy to one of the study medications;
and (3) patients having acute heart, liver, or kidney failure.

HP diagnosis

HP infection was diagnosed by using two tests of (1) ure-
ase test and (2) stool antigen test (SAT) or urease breath
test (UBT). The patients were categorized into two groups,
including the HP (+) group, which represents patients
who were both positive with urease test and SAT/UBT,
and the HP (-) group, representing patients who had a ne-
gative result in one of the tests.

The PUG clinical symptoms were collected through
clinical examination and questioning, including localized
symptoms of the digestive tract (abdominal pain, vomi-
ting, eructation, heartburn, and gastric bleeding). En-
doscopy investigations in PUG children were determined
and classified following the Sydney system (Erythema-
tous/exudative; Flat erosive; Raised erosive; Nodular;
Enterogastric reflux; Hemorrhagic; and Hypertrophy of
the gastric mucosa) (Dixon et al. 1996). Additionally, the
gastritis levels were also separated into different categories
of mild (small visible vessels), moderate (visible vascular
network), and severe (distinct, prominent vascular net-
work). PUG children were then be divided according to
the number of ulcers (1 foci, > 2 foci) and the ulcer size
(=1 cm, < 1cm).

HP treatment

The PAM regimen, the standard treatment for HP infec-
tion issued by the Vietnam Ministry of Health, was selec-
ted in the study. This includes amoxicillin (50 mg/kg/day,
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maximum 2 g/day’ twice dally)’ metronidazole (20 mg/ Table 1. Characteristics of participants (l’l = 140) HP:
kg/day, maximum 500 mg/day, twice daily), and a PPI  Helicobacter pylori.
(esomeprazole or omeprazole 1 mg/kg/day, maximum Variable Number (n) Percentage (%)
20 mg/day) for 2 weeks. Then, PPI was continued to sup-  Age 6-<11 68 486
press gastric acid secretion for another 6-8 weeks to heal 1-15 72 S14
. . . Gender Male 67 47.9
the damage in the gastrointestinal tract. Female 73 1
The treated PUG children were follow-up at 3 times  Livingarea Urban 82 58.6
points, including (1) first time, one week after the onset of Rural 58 414
. . Ethnic group Kinh 135 96.4
the PAM regimen, to evaluate the treatment efficiency and Other 5 Py
monitor drug side effects; (2) second time, after the com-  Family economy Wealthy 101 72.1
pletion of the PAM regimen (2 weeks), to re-evaluate the Average ~ Poor 39 27.9
. . . . Family history of HP infection Yes 68 48.6
treatment efficiency and monitor drug side effects, conti- No 7 14
nue to maintain the inhibition of gastric acid secretion to  HP infections Yes 65 46.4
No 75 53.6

heal gastro-duodenal lesions; and (3) third time, after the
patient has stopped antibiotics for > 4 weeks and suppres-
sed gastric acid secretion for 2 weeks, to evaluate the HP
eradication by SAT/UBT, and observe the improvement in
clinical symptoms of pediatric patients.

The results of HP eradication after using the treatment
regimen are assessed by either breath test (if HP infection
was previously diagnosed by urease test and breath test)
or stool test (if HP infection was diagnosed by urease test
and stool test). The treatment was considered successful
when the breath test or stool test shows negative results.
Other cases were deemed unsuccessful.

Statistical analysis

Statistical analysis was carried out utilizing the SPSS 18.0
program. The Chi-squared test (or Fisher’s exact test) was
used to compute the correlations between variables. Vari-
ables with a test results of p < 0.05 will be analyzed in the
multivariable regression model. A p-value of < 0.05 was
considered significant.

Results

Prevalence of HP infection

Table 1 describes the study participants’ characteris-
tics. The prevalence of HP infection in PUG children
was 46.4%. The infected children have an average age of
10.88+2.6 years old. Most children participating in the

study lived in urban areas (58.6%) and belonged to the
Kinh ethnic group (96.4%) and wealthy families (72.1%).

The x? test showed that there was a relationship be-
tween the prevalence of HP infection in PUG children
and the children living area (p = 0.006), family eco-
nomy (p = 0.02), and family history of HP infection
(p = 0.004) (Table 2). To this end, pediatric patients
living in urban areas would have a 2.62 times higher
rate of HP infection than children living in rural are-
as. The prevalence of HP infection in children with a
wealthy family was 2.48 times higher than that of the
children with average/poor economic families. Additi-
onally, children with a family history of HP infection
had a 2.68 times higher rate of HP infection for them-
selves than the other group. Nevertheless, multivaria-
ble logistic regression analysis demonstrates that only
the relationship between family history of HP infection
and the HP infection status in children was statistically
significant (p = 0.018).

Clinical and paraclinical characteristics

In terms of the clinical and paraclinical characteristics
(Table 3), abdominal pain was the highest clinical symp-
tom presented in PUG children (88.6%). According to
the x? test, children without abdominal pain possessed
a higher rate of HP infection than those with abdominal
pain. In addition, children with eructation had a higher
rate of HP infection than the other group. Regarding

Table 2. Associations between participants’ sociodemographic characteristics and Helicobacter pylori (HP) infection (n = 140).

HP infection, n (%) Total Univariate analysis Multivariate analysis
Yes No P OR (CI 95%) P aOR
Age 6-<11 29 (42.6) 39 (57.4) 68 (48.6) 0.38 0.74 (0.38-1.4) - -
11-15 36 (50.0) 36 (50.0) 72 (51.4) 1 -
Gender Male 33 (49.3) 34 (50.7) 67 (47.9) 0.52 1.24 (0.6-2.4) - -
Female 32(43.8) 41 (56.2) 73 (52.1) 1 -
Living area Urban 46 (58.6) 36 (41.4) 82 (58.6) 0.006 2.62 (1.3-5.2) 0.057 2.07 (0.9-4.3)
Rural 19 (32.8) 39 (67.2) 58 (41.4) 1 1
Family economy Wealthy 53 (52.5) 48 (47.5) 101 (72.1) 0.020 2.48 (1.1-5.4) 0.19 1.75 (0.7-4)
Average - Poor 12 (30.8) 27 (69.2) 39 (27.9) 1 1
Family history of HP infection Yes 40 (58.8) 28 (41.2) 68 (48.6) 0.004 2.68 (1.3-5.3) 0.018 2.35(1.1-4.76)
No 25 (34.7) 47 (65.3) 72 (51.4) 1 1
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the endoscopy findings, we recorded 21 cases of peptic
ulcers (15%) and 119 cases of gastritis (85%). The rate
of HP infection in the peptic ulcers group (81%) was
statistically (p < 0.05) higher than that of the gastritis
group (40.3%).

Treatment outcome

For the PAM treatment outcome, our study recorded
65 PUG children with HP infection that were admit-
ted to the standard treatment. For this, 9 children were
excluded from the study population due to treatment
abandonment and loss of track. Thus, the results were
analyzed on 56 participants. The success rate of treating
HP with the standard PAM regimen was only 51.8%
(Table 4). There were 13 cases (23.3%) where patients
reported suffering from side effects during treatment.
Among them, the common side effects were diarrhea (8
cases), vomiting (4 cases), and anorexia (1 case). Most
patients after completing the treatment process had im-
proved clinical symptoms (Table 4). The rate of clinical

Table 3. Clinical features and endoscopy findings in PUG chil-
dren with/without Helicobacter pylori (HP) infection (n = 140).

Total
n (%)

HP (+)
n (%)

HP (-) p
n (%)

Symptoms of the digestive tract

Abnominal pain Yes 124 (88.6) 53 (42.7) 71(57.3) 0.01
No 16 (11.4) 12(75.0) 4(25.0)
Eructation Yes 51(36.4) 32(62.7) 19(37.3) 0.003
No 89 (63.6) 33(37.1) 56(62.9)
Vomiting Yes 81(57.9) 39(48.1) 42(51.9) 0.6
No 59 (42.1) 26(44.0) 33 (56.0)
Heartburn Yes 15(23.1) 17(34.7) 32(65.3) 0.95
No 50 (76.9) 58 (85.3) 108
(14.7)
Gastric bleeding Yes 19 (13.6) 11(57.9) 8(42.1) 0.28
No 121(86.4) 54 (44.6) 67 (55.3)
Endoscopic lesions (n = 140)
Ulcerative lesion(s) 21 (15.0) 17 (81.0) 4(19.0) 0.001*
Inflammatory 119 (85.0) 48 (40.3) 71 (59.7)
lesion(s)
Gastritis (n = 119)
Sydney Erythematous 106 (89.1) 40 (37.7) 66 (63.3) 0.070
classification gastritis
Flat erosive 4(3.4) 2 (50) 2 (50)
gastritis
Raised erosive 1(0.8) 1 (100) 0
gastritis
Nodular gastritis 4(3.4) 4 (100) 0
Enterogastric 2(1.7) 0 2 (100)
reflux gastritis
Hemorrhagic 1(0.8) 0 1 (100)
gastritis
Gastric mucosal 1(0.8) 1 (100) 0
hypertrophy
Gastritis grade Moderate to severe 67 (56.3) 35(52.2) 32(47.8) 0.030
Mild 52(43.7) 13 (25) 39 (75)
Peptic ulcers (n = 21)
Ulcer size >1 cm 10 (47.6)  8(80) 2(20) 0.9*
<lcm 11(52.4) 9(81.8) 2(18.2)
Number of ulcers >2 7(33.3) 5(71.4) 2(28.6) 0.9*
1 14(66.7) 12(857) 2(14.3)

(*): Fisher’s exact correction

symptom improvement of abdominal pain, anorexia,
vomiting, eructation, and heartburn was 69.6%, 87.0%,
82.4%, 73.3%, and 83.3%, respectively.

Discussion

Prevalence of HP infection

In our study, the rate of PUG children with HP infection
in the Mekong Delta, Vietnam was 46.4%. This number
was in accordance with previous reports in other areas/
cities/provinces in Vietnam. For instance, the prevalen-
ce of HP infection in children in Lang Son was 41.4% in
2016 (Nguyen 2016¢), in Dien Bien was 42.8% (Nguyen
2016a). Nevertheless, a high rate of HP infection was re-
ported in Hue (76.4%) (Pham et al. 2018). In general, the
prevalence of HP infection in Vietnamese children was
higher than the world (33.3%) and other developed Asi-
an countries’ average rate (Okuda et al. 2019a). In Hang-
zhou, China, the overall HP infection rate was 18.6%
(Shu et al. 2017), whereas in Japan, the prevalence of HP
infection in children accounts for only 4.8% (Nakayama
et al. 2017). This can be explained because of the Vietna-
mese culture of using chopsticks to pick up food together,
sharing food dishes and dipping cups, and chewing rice
for children (i.e., mouth-to-mouth eating habit), to name
a few. These traditions have increased the HP infection
status of the community (Okuda et al. 2019a), which con-
sequently reflects the high prevalence of HP infection in
PUG children.

Regarding the associated factors, children with a fa-
mily history of HP infection had a 2.35-times higher rate
of HP infection than the other group (p < 0.05), simi-
lar to the previous studies (Hososah et al. 2015; Shu et
al. 2017). In Dien Bien, children whose mother got in-
fected with HP had 1.59-times higher risk than others
(p < 0.05) (Nguyen 2016a). Moreover, in Vietnam,
children who were born to HP (+) mothers possessed
an increased risk of HP infection by 4.4 times (p < 0.01)
(Nguyen et al. 2016¢). In the study of Dao Viet Hang et

Table 4. Helicobacter pylori (HP) treatment outcome (n = 56).

Number (n) Percentage (%)

Treatment outcome Successful 29 51.8
Unsuccessful 27 48.2
Side effects Yes 13 23.2
No 43 76.8

Symptom improvement
Abdominal pain Yes (no symptom) 32 69.6
No 14 30.4
Anorexia Yes (no symptom) 20 87.0
No 3 13.0
Vomiting Yes (no symptom) 28 82.4
No 6 17.6
Eructation Yes (no symptom) 22 73.3
No 8 26.7
Heartburn Yes (no symptom) 10 83.3
No 2 16.7
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al., in 2019, in households with people infected with HP,
the rate of HP infection in the age group of < 8, 8-10, and
11-15 years old was 98.6%, 95.5%, and 88.5%, respecti-
vely; and up to 69.4% of households have 100% members
with the disease (Dao et al. 2019). Explainably, since the
main route of HP transmission from person to person is
the mouth-to-mouth route, and Vietnamese people tend
to eat the same food dishes, use chopsticks to pick up
food for themselves and others, and women commonly
chew rice to feed her child, it is easily for children to be
infected with HP when their family member got previ-
ously infected.

Clinical and paraclinical characteristics

The most dominant symptoms in the gastrointestinal tract
in our study was abdominal pain, accounting for 88.6%.
The prevalence of HP infection in children with abdomi-
nal pain (42.7%) was lower than those with no abdominal
pain (75%) (p = 0.01). In contrast, a study in Iran showed
that children with abdominal pain had a significant higher
prevalence of HP infection than the group without abdo-
minal pain (Alimohammadi et al. 2016; Castillo-Montoya
et al. 2017). Meanwhile, another report stated that no sig-
nificant difference was noted between HP infection and
recurrent abdominal pain (Mansour et al. 2012). Thus, the
relationship between abdominal pain and HP infection is
still controversial. Therefore, the evaluation of HP infecti-
on status in children with abdominal pain should be con-
sidered, even with the non-invasive test results, because
this symptom could cause anxiety for children and their
family (Jones et al. 2017). Regarding other symptoms, the
group of children with eructation had 62.7% chance of HP
infections, significantly higher (p = 0.003) than the group
without eructation (37.1%). Moreover, the percentages of
other symptoms of vomiting and heartburn in our work
were greater than other studies (Nguyen 2016b; Pham et
al. 2018). This could be explained by the differences in the
children ages in our study (6-15 years old) and the other
studies (<6 years old). Conclusively, the clinical symptoms
of HP infection in PUG children are often non-specific,
change with age, and are easily confused with the symp-
toms of other diseases.

In terms of the endoscopic findings, on 140 children,
we recorded 21 children with ulcerative lesions (peptic
ulcers) and 119 children with inflammatory lesions (gas-
tritis). In the group of peptic ulcers children, up to 85%
of children were infected with HP, and this rate was only
40.3% in children with inflammatory lesions on endosco-
py (p = 0.001). These results were consistent with the li-
terature. In the previous studies, the rate of HP infecti-
on in peptic ulcers children was 83.3%, and in children
with gastritis was only 50% (Ozbey et al. 2015; Tang et
al. 2018b). The Koca’s group also recorded the prevalence
of HP infection in the group of erosive gastritis was 20%,
gastric ulcer was 40%, and duodenal ulcer was 71.5%
(Koca et al. 2016). In summary, most studies show that
there is a strong association between HP infection and

PUG disease. Therefore, according to the North Ameri-
can Society for Pediatric Gastroenterology, Hepatology &
Nutrition, it is recommended to evaluate the status of HP
infection in PUG children. In case of the HP (+), the child
needs to be treated and evaluated the treatment outcome
(Jones et al. 2017).

Treatment outcome

The rate of successful HP eradication with the 3-drug
PAM regimen in our study was 51.8%. Similar results
were recorded in the study of Nguyen Thi Ut et al (53.6%)
(Nguyen 2016b), Nguyen Thi Viet Ha et al (66.7%)
(Nguyen and Phan 2013), and Nguyen Phuc Thinh et al
(36.4%) (Nguyen 2014). In general, studies in Vietnam
indicate that the success rate of PAM regimen ranges
from 50-70%, lower than that of other developed coun-
tries. In Slovenia, from 2011-2014, the successful rate
of the PAM regimen in eradicating HP was up to 85.9%
(Butenko et al. 2017). In northern Portuguese, this rate
reached 97.8% in children (Sliva et al. 2018). In Japan,
the successful eradication rate of HP by PAM regimen
was 96.8% (Okuada et al. 2017; Mabe et al. 2018). The-
refore, a 2019-report recommended using PAM regimen
as a first-line choice in the eradication of HP in children
in Japan (Okuda et al. 2019). One of the important rea-
sons underlying the low efficiency of PAM regimen in
Vietnamese children is the antibiotic resistance issue. In
Vietnam, the prevalence of HP drug-resistant strain is
accelerating (Nguyen 2021). Therefore, the success rate
of HP eradication only ranges from 50-70% with the
PAM regimen, and < 50% with the PAC regimen, even
when the bacteria is sensitive to clarithromycin (Nguyen
2011; Le 2014; Do 2019). Recently, the role of bismuth
has been increasingly confirmed to have a positive in-
fluence on the outcome of HP treatment (Casranel et al.
2018). Therefore, the European Society for Paediatric
Gastroenterology Hepatology and Nutrition has recom-
mended bismuth and high-dose amoxicillin in the treat-
ment regimen for eradication of HP in children (Jones
etal. 2017). Conclusively, Vietnam policy-makers should
consider these recommendations in improving the HP
treatment outcome in children.

Regarding the side effects occurring during treat-
ment, in 56 treated children, 13 children (23.2%) pos-
sessed observable side effects. Among them, 8 (61.5%)
had diarrhea, 4 (30.8%) had vomiting, and 1 (7.7%) had
anorexia. Similarly, previous publications also recorded
an overall side effects rate of 15.4%-21.2% (Okuda et
al. 2017; Mabe et al. 2018), in which diarrhea predomi-
nated, followed by vomiting, fatigue, fever, and itching
(Butenko et al. 2017). Conclusively, the incidence of
side effects was low and the side effects were mild, indi-
cating that the PAM regimen is safe to use in children.
Nevertheless, in clinical practice, medical practitioners
need to be considerate to clearly distinguish between
the drug side effects and the gastrointestinal symptoms
of the diseases.
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Conclusions

The prevalence of HP infection in PUG children in the
Mekong Delta was 46.4%, higher than the world aver-
age. Children with a family member infected with HP
possessed a higher risk of infection. Abdominal pain
was the most common gastrointestinal symptom in in-
fected children. Symptoms in PUG children are often
non-specific and vary with age. The low HP eradica-
tion success rate of the PAM regimen (51.8%) proves
that the antibiotic resistance of HP in children in the
Mekong Delta was high. In summary, clinicians should
consider choosing an appropriate treatment regimen
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