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Abstract

Present article describes a pediatric ulcer and its associating complications in pediatric groups. Peptic ulcer has multiple
causes of occurrence, but Helicobacter pylori infection is the main reason. This bacterium invades stomach or duodenum
mucosal lining secretion of more acid and choking of enzyme activity. It shows relatively infrequent occurrence in children.
Ulcers located at the end of the stomach (where the duodenum is attached) cause swelling and scarring, which can narrow
or close the intestinal opening. Disease has certain biomarkers which are used to establish presence of serum antibodies
in patients that also display state of tissue damage and recurrence. Helicobacter pylori transmit from human to human
and colonize very fast inside the stomach mucosa and generate serum antibody response. This article explains serological,
microscopic and clinical examination of peptic ulcer. Both therapeutic and drug monitoring are essentially required for

it's effective treatment
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Introduction

Peptic ulcer disease is an infection of stomach or duodenum
caused by Helicobacter pylori (HP). This is reported in pedi-
atric age groups worldwide. A peptic ulcer is an injury or a
round or oval shape open sore in the lining of the stomach
mucous membranes or duodenum [1]. These show relatively
infrequent occurrence in children. Peptic ulcer induces pro-
duction and secretion of acid from stomach and digestive
enzymes. Ulcers develop when the normal defense and re-
pair mechanisms of the lining of the stomach or duodenum
becomes weaker. In true sense, mucous lining is more likely
to be damaged by acid secreted from stomach. Ulcers in the
stomach and duodenum are typically secondary to system-
ic illnesses or drugs in young children; secondary ulcers do
not recur. In contrast, duodenal ulcers in older children and
adolescents have a relapsing course that is increasingly rec-
ognized to be related to coexisting, chronic, active antral gas-
tritis and Helicobacter pylori infection [2].

In a state of delayed or no treatment ulcers penetrate into the
lining of the stomach or duodenum the first part of the small
intestine. If ulcer transfers into the stomach, then it is called
as gastric ulcer. Similarly, ulcer in duodenum it’s called a du-
odenal ulcer. It happens in any age group, but children those
who intake more coffee, tea, soda and fast and use caffeine,
have more chances of peptic ulcer. Without proper diagnosis
and treatment, it is very hard to find relief. If timely treat-

ment is not possible stomach or duodenal wall is eroded,
blood vessels get damaged, results in bleeding. Sometimes a
hole has worn through the wall of the stomach or duodenum,
and bacteria and partially digested food can spill through the
opening into the sterile abdominal cavity (peritoneum). Ul-
cers located at the end of the stomach (where the duodenum
is attached) can cause swelling and scarring, which can nar-
row or close the intestinal opening.

Gastric cancer is associated with acquired chronic inflamma-
tion in the stomach, its starts with infection by Helicobacter
pylori [3]. This is one of the top causes of deaths occurring
worldwide. It is an inflammation-associated cancer with a
multistep carcinogenesis. The process consists of H. pylori
infection, ongoing inflammation, development of metaplas-
tic epithelia and genetic instability eventuating in gastric
cancer. The organism can be transmitted from human to hu-
man with evidence of colonization, appearance of gastritis,
and serum antibody response. Antimicrobial therapy is used
for eradication of Helicobacter pylori colonization and miti-
gation of symptoms [4].

Causes

Helicobacter pylori is a Gram-negative, bacillus it causes the
pathogenesis of certain gastroduodenal diseases, e.g. non-ul-
cer dyspepsia (NUD), chronic inflammation, ulcers, etc [1].
Peptic ulcer is characterized by its recurrent nature as Heli-
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cobacter pylori, causes hemorrhagic bleeding due to severity
of infection and heavy presence of pathogen after its rapid
colonization [5]. Though, it has not been fully established
that Helicobacter pylori infection and recurrent abdominal
pain has some relationship (Figure 1) [6].
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Figure 1: Showing Various Causes of Pediatric Peptic Ulcer

Children whose parents have peptic ulcers are more likely to
have ulcers especially if their parents are infected with Heli-
cobacter pylori. These bacteria make substances that weaken
the protective mucus in child’s stomach. The stomach can’tal-
ways fully defend itself against strong digestive fluids. These
include hydrochloric acid and pepsin. This may cause ulcers
to form. This makes it more likely to get damaged from acid
and pepsin. Exposure to second hand smoke is another risk
factor for ulcers in children. It also slows the healing process
of ulcers and causes ulcers to come back (Figure 1).

It has been seen that the regular use of NSAIDs causes gastro-
intestinal problems and bleeding in some children. In both
adults and children over use of non-steroidal anti-inflam-
matory drugs (NSAIDs) aspirin, ibuprofen, and naproxen
sodium make the stomach vulnerable to the harmful effects
of the digestive fluids’ hydrochloric acid and pepsin. These
remain at the high risk of peptic ulcers. Among strong caus-
es of peptic ulcer are heavy drinking, smoking and acidity. If
any infant or child intake more coffee, tea, soda and fast and
use caffeine, chances of peptic ulcer get increased. Caffeine
forces the stomach to release more acid. This may make the
pain of an existing ulcer worse. However, it does not cause
ulcers. Emotional stress is no longer thought to cause ulcers.
But people with ulcers often say that their stress increases
ulcer pain. Physical stress may increase the risk for ulcers,
especially in the stomach. Children after severe burns, inju-
ries, and illnesses display stress ulcers (Figure 1).

Ulcerative colitis is less prevalent in pediatric groups [7].
Though, it is seen mostly in adolescence or early adulthood,
but it may occur at any age. Diffuse inflammation of the mu-
cosa of the colon and rectum is a sign of ulcerative colitis.
Later on, disease symptoms are seen in form of bloody di-
arrhea [8]. Another infection known as inflammatory bowel
disease (IBD) is also diagnosed in children less than 18 years
of age [9]. It is characterized by idiopathic, lifelong, and pro-
gressive intestinal inflammatory conditions like ulcerative
colitis [10]. For effective therapeutic drug monitoring is es-
sentially required for both diseases [11]. There is need to

know prognostic factors in ulcerative colitis (UC), it will help
in improving patient management and to reduce complica-
tions (Figure 1) [12].

Signs & Symptoms

If someone is feeling sudden, sharp, lasting belly pain, bloody
or black bowel movements, bloody vomit or vomit, all these
are signs of a peptic ulcer. Other internal problems are deep,
and breaks are seen in stomach or duodenal wall from
where heavy bleeding occurs because of blood vessel break-
age. Bleeding also occurs from obstructions formed as ulcer
blocks the path of food from going through the intestines. All
above sign and symptoms clear indicate peptic ulcer evok-
ing and child needs a medical help. An ulcer can wear a hole
through the wall of the stomach or duodenum. Bacteria and
partially digested food can spill through the opening into the
abdominal cavity (peritoneum). This is a serious condition
called peritonitis. This is inflammation of the abdominal cav-
ity and wall.

More specifically infants with pyloric stenosis feel hungry
and provided full meals, but they vomit forcefully (projec-
tile vomiting) shortly after eating. Due to vomiting infants
face problem of dehydration that results in severe weight
loss in infants. Some infants have a yellowish discoloration
of the skin and the whites of the eyes (jaundice) at this point.
Hypertrophic pylocric stenosis occurs to the thickening (hy-
pertrophy) of stomach wall that creates a partial blockage
(obstruction) that interferes with the passage of stomach
contents into the small intestine. The pylorus is the muscular
sphincter located where the stomach joins the first part of
the small intestine (duodenum). Normally, the pylorus con-
tracts to keep food in the stomach for digestion and relaxes
to let the food out into the intestine. For reasons that doc-
tors do not fully understand, the pylorus becomes thickened
and sometimes closes off (called stenosis), blocking material
from leaving the stomach. This blockage usually occurs in
the first month or two of life.

The most common sign is a gnawing or burning pain in the
abdomen between the breastbone and the navel. The pain
often occurs between meals and in the early morning. The
typical symptoms of peptic ulcer are gnawing pain, burning
pain, aching, soreness, and feeling of hunger. The burning
pain in the stomach is often felt between the breastbone
and the belly button (navel). Children also feel pain more
between meals, in the early morning, or at night. It may last
from a few minutes to a few hours. Less common peptic ulcer
symptoms include belching, nausea, vomiting, poor appetite,
burping or hiccupping a lot, weight loss, feeding problems,
blood in vomit or bowel movements, which may look dark
red or black. Child faces weight loss, feeling tired and weak,
anemic, bloating, belching, nausea and vomiting, vomit with
blood in it, poor appetite, weight loss, tiredness and weak-
ness, red or maroon stool or black, tarry stool,

Risks

The greatest risk factor for gastric and duodenal ulcers is an
H. pylori infection. H. pylori infection more likely is seen who
are living in overcrowded conditions, or sharing a bed, ge-
netics (children with Hispanic and African-American back-
grounds have a higher risk).

Children who regularly take aspirin or NSAID pain relievers
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are also at risk for ulcers. In rare cases, other medical condi-
tions can cause ulcers in children. Some medical conditions
also can play a role in ulcers. For example, illnesses that
make it hard for the body to heal (such as serious burns from
a fire) increase a child’s risk of ulcers. This is also true for in-
fants who become septic (very ill with a bacterial infection).
In otherwise healthy kids, peptic ulcers are very unusual.

Patients remain at risk of inflammatory bowel disease, pat-
tern changes at the follow-up, need of surgery and cumula-
tive risk for colectomy [13]. At present incidences of pediat-
ric-onset ulcerative colitis (UC) is rising. Children those who
come in the grip of acute severe ulcerative colitis (ASUC)
need hospital care [14]. The incidence of pediatric-onset ul-
cerative colitis (UC) is rising. Predicting those at risk at an
early stage helps stratify patients into those who may re-
quire second line therapy or early surgical treatment. Tra-
ditionally, risk scores have used a combination of clinical, ra-
diological and biochemical parameters; established indices
include the ‘Travis’ and ‘Ho’ scores [14].

Diagnosis

For starting an appropriate treatment of peptic ulcer, a cor-
rect diagnosis is highly essential for starting treatment. Cli-
nicians ask for complete medical history and physical exam-
ination of affected child. For diagnosis of patients following
methods are followed

X-ray examination of Upper GI gastrointestinal
tract

An x-ray examination is performed with swallowed contrast
material to outline the GI tract. These X-rays of the esopha-
gus, stomach, and duodenum let the doctor get a close look at
the gastrointestinal tract. Liquid barium is provided to drink
to the patient while getting the X-ray. The ulcerative part is
outlined on the X-ray film. It also help to visualize organs
in the upper part of your child’s digestive system. For this
test, your child will swallow barium. This is a silvery, white,
chalky liquid that coats the inside of your child’s organs. This
helps them show up on an X-ray better. Then the provider
will take an X-ray of these organs (Table 1).

Table 1: Diagnostic Methods Used for Detection of Pediatric Peptic Ulcer

Biomarker

Technique use

Accuracy

Sensitivity

Specificity

sociated with H. pylori
infection in the stool
more accurate

ELISA IgG1 and IgG3 subclasses | 99.9% accurate. 0.0001 mg/mL Very high specificity
against heat stable H. pylo- 0.1 to 1 fmole or
ri antigens. 0.01 ngto 0.1 ng
Upper gastrointestinal | Cellular and tissue dam- | 98.8%. more accurate | 55% sensitivity High specificity
(GI) endoscopy and age changes
biopsy
Biochemical Stimulated serum gastrin/ | 98.0%. more accurate | 96% High specificity
pepsinogen I levels
Medical and family Current and past illnesses. | Moderate Moderate Non specific
history:.
Blood test Antibodies/proteins pro- | 98.8%. more accurate | 85% sensitivity High specificity
duced naturally
Urea breath test Swallow a pill, liquid or measures the amount | High specificity High specificity
pudding that contains of CO2 in an exhala-
tagged carbon molecules | tion before and after
ingesting a urea-con-
taining solution
more accurate
Stool test ((PCR) test | Polymerase chain reaction | Identify mutations High specificity High specificity
(PCR) test that may be resistant
to antibiotics used to
treat H. pylori, more
accurate
Stool antigen test Stool antigens Proteins (antigens) as- | High specificity High specificity

Endoscopy

A test that uses an endoscope to examine the inside of part
of the digestive tract. Tissue samples from inside the diges-
tive tract may also be taken for examination. For diagnosis of
peptic ulcer endoscopy is used. It is imaging tests in which a
flexible viewing tube is inserted through the child’s mouth

and down the esophagus into the stomach and first part of
the duodenum. A small tissue is removed and collected for
biopsy to determine whether an ulcer is caused by Helico-
bacter pylori bacteria. Stool tests and breath tests can also
be done to detect Helicobacter pylori. If more complications
or perforations are seen doctor perform as x-rays, computed

Volume - 1 Issue - 1

Citation: Ravi kant, U., (2023). Pediatric ulcer, diagnosis and management of patients at high risk groups. / J of Nursing Care and Research. 1(1): 1-7.

Page 3 of 7



International Journal of Nursing Care and Research Copyright © Ravi kant, U

tomography (CT), or magnetic resonance imaging (MRI). Ab-
dominal ultrasonography is used to find a small lump (about
the size of an olive) in the infant’s abdomen (the enlarged
pylorus). Occasionally, if the infant is observed after feeding
and before forcefully vomiting, a wavelike contraction across
the abdomen called a peristaltic wave can be seen. Most
commonly, however, the doctor does abdominal ultrasonog-
raphy to confirm the diagnosis. Surgery is done to remove
out bulge or any perforation. Blood, stool, breath, and stom-
ach tissue tests are followed to investigate the presence of H.
pylori (Table 1).

Serological tests

Presence of Helicobacter pylori in patient’s serum sample
can be established by using IgG, IgA and IgM antibodies
against H. pylori by an ELISA technique. Presence of H. pylori
is also confirmed by culture or microscopy, and comparison
in controls [15]. Campylobacter jejuni and total antibodies
against cytomegalovirus (CMV) showed a greater similarity
between H. pylori and C. jejuni [14]. Serum is examined by
ELISA method to evaluate anti-H. pylori IgG, IgM and IgA an-
tibodies. But this serologic examination is not much enough
to diagnose and see the condition of affected area in stomach
and duodenum. Hence, gastroscopy is done to understand
the aetiology [16]. In addition, endoscopic are also correlated
with H. pylori phenotype related with GU than with DU (Cag
A or Vac A) [5]. Similarly, anti-CagA determinations cannot
replace endoscopy though it is a valuable diagnostic tool for
detection of H. pylori [17]. Further, presence of serum im-
munoglobulin G (IgG) antibody to H pylori is determined in
serum samples using the high-molecular-weight cell-associ-
ated protein H pylori enzyme immunoassay (Table 1) [18].

Helicobacter pylori infected children display recurrent ab-
dominal pain and gastritis. These are diagnosed by using
serologic tests, biopsies for culture, histologic analysis, and
CLO test. H pylori is also detected by polymerase chain reac-
tion [18]. Blood, stool, or breath tests are performed to de-
tect for signs of blood loss, inflammation, and the presence of
H. pylori in the stool (Table 1).

Serologic markers of H. pylori infection

This disease can be marked biochemical markers that are an
increase in fasting and in meal-stimulated serum gastrin lev-
els. In the past an elevated pepsinogen I levels were consid-
ered as genetic marker for risk of developing duodenal ulcer
disease Serologic markers of H. pylori infection can serve as
potential predictors for the development of gastric cancer.
Serologic markers of H. pylori infection can serve as potential
predictors for the development of gastric cancer [19]. Serum
or urinary H. pylori antibodies, cytotoxin-associated gene A
antibodies, pepsinogen and microRNAs were reported to be
associated with precancerous lesions or gastric cancer (Ta-
ble 1) [20].

One possible reason for the varying outcomes of H. pylori in-
fection is related to differences in the virulence of H. pylori
strains in addition to host, environmental and dietary fac-
tors. The identification of risk markers for classifying H. py-
lori infected patients into highland low-risk groups is highly
desirable for personalized prevention. Serologic markers of
H. pylori infection can serve as potential predictors of the
development of gastric cancer. The significance of virulence
factors in Helicobacter pylori [21]. Subjects infected with

cagA-positive H. pylori do not always produce serum CagA
antibodies, even in east Asian countries. CagA seropositivity
was significantly associated with gastric cancer, even in east
Asian countries, in a metaanalysis. Serum CagA antibody ti-
ters can differ according to the ELISA kit used. Infection with
Helicobacter pylori strains possessing cagA is associated
with an increased risk of developing adenocarcinoma of the
stomach (Table 1) [21].

The best studied virulence factor of H. pylori is the cytotox-
in-associated gene A (Cag A) protein [22]. The prevalence
of Helicobacter pylori antibodies was significantly higher in
patients with gastric cancer than in control subjects. Patients
with low H. pylori antibody titers and mucosal atrophy com-
prised an extremely high-risk population for gastric cancer.
It is important that H. pylori antibody titers varied greatly
depending on the test kit used. Therefore, it is preferable to
develop a domestic ELISA kit by using local H. pylori strains
(Table 1).

Serum PG was identified as a marker of the gastric mucosal
status including atrophy and inflammation. The combination
of H. pylori serology and measurements of serum PG I levels
and the PG I/Il ratio can be applied for gastric cancer screen-
ing. Serum CagA antibodies, the status of PG and miRNA lev-
els might be suitable for delineating the high-risk population
for gastric cancer in Japanese population. Japanese national
health insurance system approved H. pylori eradication ther-
apy for all patients with ‘H. pylori related chronic gastritis
[22]. However, the risk of gastric cancer exists even after cur-
ing H. pylori infection. The risk of developing gastric cancer
in patients cured of H. pylori infection was 0.3% per year in
Japan (Table 1) [23].

Humoral immune response to Helicobacter pylori
Helicobacter pylori (H. pylori) is a Gram-negative, curved ba-
cillus it causes pathogenesis in gastroduodenic region e.g.
non-ulcer dyspepsia (NUD), chronic inflammation, ulcers, etc
[1]. In response to Helicobacter pylori infection in children,
body raises systemic humoral immune response to secreted
antigens. These children show the recurrent abdominal pain
(RAP) that also indicates chronic gastritis. Most of infected
children diagnosed displayed increased levels IgG1 and IgG3
subclasses against heat stable H. pylori antigens. Contrary to
this, IgG antibody levels to H. pylori, were found significantly
different from the 10-14% seropositive rate of asymptomat-
ic children [15].

Management of patients at high risk groups

For the management of Helicobacter pylori infection in chil-
dren triple therapy with amoxicillin and clarithromycin is
recommended as the first-line therapy of H. pylori infection.
test-and-treat” strategy is followed for H. pylori infection for
asymptomatic children to protect against the development
of gastric cancer. In Helicobacter pylori specific germline mu-
tations are seen and its infected patients show higher risks
for gastric cancer related to a number of other familial genet-
ic diseases [3].

Patients with atrophic gastritis, intestinal metaplasia, and
epithelial dysplasia of the stomach remain at increased risk
for gastric cancer. High grade dysplasia is main reason of
disparity in patients because it is a premalignant condition
[24]. There are certain factors which increase the chances
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of gastric cancer i.e. exposure to biomass smoke, daily con-
sumption of processed meat, and poverty are main risk fac-
tors. Persons those who consume hot dogs, red meat they
show intestinal-type gastric cancer [25]. Vegetarians those
who daily consume green vegetables show higher protec-
tion against gastric cancer. Exposure to biomass smoke was
associated with evidence of oxidative stress and DNA dam-
age increases the chances of lung associated diseases with
gastric problems [25]. The down regulation of circMAN1A2
could inhibit the proliferation, migration and invasion of gas-
tric cancer cells [26]. Gastric microbiome, other than Heli-
cobacter pylori, plays a role in the tumorigenesis of gastric
cancer (GC) [27].

Inoculation of viruses in damaged stomach mucosal lining
increased the severity of gastric cancer. Entry of virus (on-
cogenic viruses) is just like a double-edged sword and it is
an important issue [28]. Several countries have started Heli-
cobacter pylori eradication strategy and included it into na-
tional gastric cancer eradication program. In Japan a nation-
al plan is launched to prevent chronic gastritis. Helicobacter
pylori (H. pylori) eradication reduces gastric cancer risk. The
findings strongly support the promotion of H. pylori eradica-
tion strategy for all age groups in high-incidence countries
[29]. Vaccination against H. pylori would reduce the cost of
eradication therapies and lower gastric cancer incidence.
But this is still a challenge. An effective vaccine should have
an adequate route of delivery, appropriate bacterial antigens
and effective and safe adjuvants [30].

Treatment

For killing of H. pylori, a combination of metronidazole or
amoxicillin with colloidal bismuth subcitrate or bismuth sub-
salicylate is provided to the children [31]. It results in 70%
mortality in H. pylori. These also cut down inflammation of
gastric mucosa, stops further histologic damage. It also di-
minishes the chances of risk of peptic ulcers and gastric can-
cer. Standard triple therapy, bismuth-based quadruple ther-
apy, and the sequential therapy treatment are recommended
for treatment of ulcers [32]. Even after strong chemopreven-
tive strategies pathogen saves itself due to resistance and
recurs again. It is happening currently in high-risk popula-
tions [33]. More specifically, proton-pump inhibitors or an-
tisecretory drugs are provide to patients facing ulcers due
to NSAIDs. These patients need careful differential diagnosis
and adequate treatments [33].

Most H. pylori-related ulcers can be cured. Complete medi-
cation by using antibiotics for 2 weeks and an acid suppres-
sor (antacid) for 2 months or longer provide an early relief.
The ulcer may take 8 weeks to heal, but the pain usually goes
away after a few days or a week. These medicines Kkill bacte-
ria. Children who are infected with Helicobacter pylori are
given antibiotics to eliminate the bacteria and a proton pump
inhibitor to reduce stomach acid. In such cases H2-blockers
are provided which reduce the formation of amount of acid
in the stomach. They do this by blocking histamine, which
causes acid to be released. In addition, proton pump inhibi-
tors are provided which obstruct production of acid in stom-
ach. Drugs that reduce acid include proton pump inhibitors,
histamine-2 (H2) blockers, and antacids. Mucosal protective
drugs protect the stomach’s mucous lining from the acidic
damage [19].

If infant those facing severe vomiting, then children is eval-
uated for diagnosing problem of dehydration and loss of
electrolytes. It is also a symptom of metabolic alkalosis. Cli-
nicians provide intravenous fluids for maintaining electro-
lyte balance and remove off problem of dehydration. Besides,
blockage in duodenum is removed by surgery so that breast
milk enters the small intestine easily. This surgery is pyloro-
myotomy, and relatively minor.

Surgical and clinical post-operative care

H. pylori infection increases the risk for stomach cancer later
in life. When treating H. pylori, these medications or proce-
dures are often used in combination with antibiotics. In most
cases, anti-ulcer medicines heal ulcers quickly and effective-
ly, and eradication of H. pylori prevents most ulcers from
recurring. If infection does not end after long chemothera-
peutic treatment or medication, then only options is surgical
operation. The most common problems which are restored
by surgery is reduction of acid secretion by cutting the vague
nerve as it transmits message from brain to stomach, it is
known as vagotomy. Surgical removal of lower part of stom-
ach (antrum), which produces a hormone that stimulates the
stomach to secrete digestive juices, is also done. Sometimes
a surgeon may also remove an adjacent part of the stomach
that secretes pepsin and acid. A vagotomy is usually done in
conjunction with an antrectomy. Surgery is done to remove
obstructions in duodenum and small intestine (pylorus) so
that food contents pass more freely from the stomach. It is
also known as pyloroplasty.

Lifestyle changes

For quick healing of peptic ulcer change in life style main-
ly food habits are highly important. Hence, people should
long term use of spicy, fatty, or acidic foods. Smoking of cig-
arettes is highly harmful for children. Smoking slows down
the healing process of ulcers and causes ulcers to come back.
Alcohol consumption is also irritating to the lining of the GI
tract. There are a number of different treatment options for
gastric and duodenal ulcers. In the past, physicians advised
parents to avoid feeding their children with ulcers spicy, fat-
ty, or acidic foods. However, a bland diet is now known to be
ineffective for treating or avoiding ulcers. No particular diet
is helpful for most children with ulcers [34-37].

Conclusion

H. pylori infection is the main causative agent of peptic ul-
cer and other complications. This bacterium causes a chron-
ic infection of the stomach. This disease can be marked by
biochemical markers mainly meal-stimulated serum gastrin
levels in fasting and non-fasting state. Children those who
use regularly aspirin or NSAID pain relievers are also at risk
for ulcers. Some medical conditions also can play a role in ul-
cers. There was found a close relationship between H. pylori
infection and occurrence of gastric cancer risk in patients.
There is a high incidence of peptic ulcer and gastric cancer in
many Asian, European and African countries with different
risk groups with variable serological immunoglobulin levels.
There is an immense need to identify high risk groups on the
basis of cellular, genetic, molecular and immunological ex-
amination for timely therapeutics and management of dis-
ease. Both triple therapy and surgical procedures and clin-
ical care should be allowed to all high-risk group patients.
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