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Abstract

Helicobacter pylori infection is one of the most common chronic bacterial
infections worldwide. The infection is usually acquired during the first years of
childhood and transmission from infected mother is considered an important
epidemiological factor. The aim of this study was to assess the H. pylori pos-
itivity in Bulgarian symptomatic children in association with the presence or
absence of family anamnesis of gastroduodenal diseases among their parents,
siblings and grandparents. H. pylori infection was evaluated in 362 children in
two groups: 181 children with family anamnesis of gastroduodenal diseases and
181 children without family anamnesis. All patients underwent esophagogastro-
duodenoscopy and gastric biopsy samples for microbiological examination for
H. pylori were taken. H. pylori infection among children with family history
of gastroduodenal diseases was significantly more frequent (69.1%) compared
with the group of patients without a family anamnesis (21.0%, p < 0.0001). In
addition to the significance of the infected parents (69.4%) and siblings (52.0%),
infected grandparents were also associated with high prevalence of the infection
(77.8%, 21/27 cases) in the children. In conclusion, H. pylori infection among
children with family history of gastroduodenal disease was 3.3-fold higher than
that in the group without family anamnesis. The significance of the grandpar-
ents in the extended family households should be considered.
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Introduction. Helicobacter pylori infection is one of the most frequent in-
fections in humans and is linked to chronic gastritis, peptic ulcers, gastric cancer
and mucosa-associated lymphoid tissue (MALT) lymphoma [']. Eradication of
the infection is curative, reducing peptic ulcer recurrences to only 5-10% [2]

The global prevalence of the infection in children has been lower (32.6%)
compared with that in adults (48.6%) and the infection has been more common in
the developing countries (50.8%) compared with the developed countries (34.7%)
[}]. The overall frequency of H. pylori infection among Bulgarian children was
24.2%, about two-fold lower than that (48.4%) in children and adolescents in
Latin America and the Caribbean and more than two-fold higher than that (3—
10%) in Japanese children and adolescents [*°].

Transmission of the infection is mostly by oral-oral route (trough saliva while
kissing the child, food premastication or contaminated utencils), fecal-oral route
(though contaminated water, objects or food) and gastro-oral route (by vomiting
or regurgitation) [678]. The infection is an anthroponosis and close family contact
has a crucial role in the transmission [%].

Mother-to-child transmission is the most likely cause for intrafamilial spread
of the infection. In Bulgaria, the model of extended family ['°] or family with more
than one generation of parents and children is more common than in the western
European countries. However, the role of grandparents for the transmission of
the infection is not well understood. The aim of this study was to assess the
H. pylori positivity in Bulgarian symptomatic children in association with the
presence or absence of family anamnesis of gastroduodenal diseases among their
parents, siblings and grandparents.

Materials and methods. Totally, 362 children aged from 0 to 18 years
were evaluated (Table 1). The patients were divided into two groups. Totally, the
first group involved 181 children with a family history of gastroduodenal diseases
such as gastroesophageal reflux disease (GERD), chronic gastritis, peptic ulcer or
gastric cancer. Data were collected through anamneses and according to results
of H. pylori tests.

In the first group 40.3% (73) of the children were girls and 59.7% (108) were
boys. The control group encompassed 181 children without a family anamnesis
(Table 1). In the control group, 39% (71) of the children were girls and 61% (110)
were boys. All patients underwent esophagogastroduodenoscopy and two gastric
biopsy specimens per patient were taken to detect H. pylori. Samples were placed
into Stuart transport medium (Oxoid, UK), were homogenized and were used for
direct staining with carbolfuchsin, as well as for a rapid urease test with 10% urea
and for culture and strain isolation. The culture was used with two types media:
a non-selective medium with Columbia agar base (Oxoid) and 5% defibrinated
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Table 1

Frequency of H. pylori positivity in children with and without family anamnesis
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Groups of children 25 0| @ [« | <0 | T8 |x& &
Family anamnesis of
gastroduodenal diseases
Mother 59 21| 38 5 54 39 66.1 0.0001
Father 49 | 17| 32 4 45 37 75.5 | 0.0001
Both parents 13 9 4 1 12 8 61. 5 | 0.0029
Parents 121 | 47| 74 10 111 84 69.4 | 0.0001
Sister/s 17 |10 7 5 12 11 64.7 | 0.0003
Brother/s 8 6 2 0 8 2 25.0 0.68
Siblings 25 71 18 7 18 13 52.0 0.002
Grandmother /s 15 |10 5 1 14 12 80.0 | 0.0001
Grandfather/s 12 8 4 0 12 9 75.0 | 0.0002
Grandparents 27 | 13| 14 3 24 21 77.8 | 0.0001
Several family members 21 9 | 12 2 19 15 71.4 | 0.0001
Total number of children | g | 751108 | 29 | 152 | 125 | 69.1 | 0.0001
with family anamnesis
Total number of children | o) 179 117| 28 | 153 | 38 | 21.0 | control
without family anamnesis

sheep blood (NCIPD, Bulgaria), and a selective medium with the addition of the
selective supplement of Dent for H. pylori: vancomycin 10 mg/l, trimethoprim
5 mg/L, cefsulodine 5 mg/L and amphotericin B 5 mg/L. The incubation of the
plates was performed microaerobically with CampyGen envelopes (Oxoid, UK).
The research is approved by The Ethics Commission of the Medical University —
Sofia.

Statistical analysis. Chi-square test and Fisher’s exact test of independence
were made to compare the variables of interest.

Results. In our study, we found a very high H. pylori prevalence (69.1%,
125/181 children) in children with family history of gastroduodenal diseases, which
was 3.3-fold higher than in the group without family history (21.0%, 38/181,
p < 0.0001).

The positivity rate among the children with infected mothers, fathers, sis-
ters, brothers, grandmothers and grandfathers was 66.1% (39/59 patients), 75.5%
(37/49), 64.7% (11/17), 25.0% (2/8), 80.0% (12/15) and 75% (9/12), respectively.

Overall, the children with infected parent/s were H. pylori positive in 69.4%
(84/121), and those with infected grandparent/s were positive in 77.8% (21/27).
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Of the children from extended families with several infected members, 71.4 (15/21)
were H. pylori infected.

Discussion. H. pylori infection is often acquired during the first five years
of children’s life ['!]. The infection transmission can often be by oral-oral route
and the presence of H. pylori in the oral cavity supports the importance of this
mechanism ['?]. The oral cavity has been considered the second most frequently
H. pylori colonized site in the human body following the gastric mucosa ['?.

The characteristics of the family is of high importance for the increase or
decrease in risks for the child to get infected by H. pylori.

Infected mothers are considered the main source of the infection in developed
countries or regions, while other family members such as siblings as well as other
mechanisms are deemed more frequent in developing countries with high infection
prevalence [7]. The risk of infection has been considered > 4-fold higher if one of
the parents is infected [°]. In an Italian study [°], in most (> 91%) of the families
with H. pylori positive children, the mother was positive as well.

Low socioeconomic and living conditions, overcrowding, water source, poor
sanitation, and presence of parents or siblings with history of peptic ulcers or
gastritis have been reported to be among risk factors of the infection [*1314].

GARG et al. ['%] evaluated prevalence of H. pylori infection among US His-
panic households with extended family model (with two or more nuclear families)
and observed odds of the infection to be 3.2 for children with one infected sibling
and 9.4 for those living with one or more infected sibling or non-sibling compared
to the rest. In the present study, nonetheless, only the presence of positive sister
was a risk factor of the infection, unlike that of the positive brother.

The extended family model involves the cohabitation or rising children by
both parent and grandparent generations. Although the role of the infected par-
ents, especially that of the infected mother as a risk factor of infection transmission
has been established ['°], the route of transmission of the infection in extended
family model is not well elucidated yet.

Impressively, we found that both the infected grandmother and the infected
grandfather were risk factors for the infection transmission to the children. This
is most likely due to the close family contact in the so-called “extended family”, a
model typical of the Bulgarian patriarchal family, in which grandparents help in
raising their grandchildren. In a Japanese study [15], H. pylori seropositivity rate
in children was higher when mothers and grandmothers were seropositive, while
infected fathers and grandfathers were not associated with higher positivity rate in
children. Notably, in the present study, both parents and both grandfathers were
associated with significantly higher rates of the infection in the children compared
to the control group.

Conclusion. In conclusion, positivity of the mother or the father, the sister/s
as the grandmother/s or the grandfather/s were risk factors of H. pylori infection
in Bulgarian pediatric patients. The infected brother/s were not associated with
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increased prevalence of the infection in the children. The intrafamilial transmission
pattern of the infection in the countries with extended family models differs from
that in most western countries and in families without more than two generations
living together or in close contact between each other. In addition, in the countries
with extended families, there are peculiar characteristics. In Bulgaria, the brothers
were not associated with higher risks of the infections, while both parents, both
grandparents and the sisters were important risk factors of H. pylori infection.

'l

1766

REFERENCES

ZAMANI M., F. EBRAHIMTABAR, V. ZAMANI, W. H. MILLER, R. ALIZADEH-
NAVAEI et al. (2018) Systematic review with meta-analysis: the worldwide prevalence
of Helicobacter pylori infection, Aliment. Pharmacol. Ther., 47(7), 868-876.
Jonartis L., R. PELLICANO, L. KUPCINSKAS (2018) Helicobacter pylori and non-
malignant upper gastrointestinal diseases, Helicobacter, 23(Suppl 1), e12522.
YoORDANOV D., L. BoyYANOVA, R. MARKOVSKA, P. HADZHIYSKI, G. GERGOVA, 1.
MiTov (2018) Seroprevalence of Helicobacter pylori IgG and CagA IgG in Bulgarian
children, C. R. Acad. Bulg. Sci., 71(8), 1124-1129.

CurADO M. P., M. M. DE OLIVEIRA, M. DE ARAUJO FAGUNDES (2019) Prevalence
of Helicobacter pylori infection in Latin America and the Caribbean populations: A
systematic review and meta-analysis, Cancer Epidemiol., 60, 141-148.

MivamoTo R., M. OkuDA, Y. LiN, K. MUROTANI, A. OKUMURA, S. KIKUCHI
(2019) Rapidly decreasing prevalence of Helicobacter pylori among Japanese children
and adolescents, J. Infect. Chemother., 25, 526-530.

MANFREDI M., S. IuLiaNO, P. GIsSMONDI, B. B1zzARrRI, F. GAIANI et al. (2016)
Helicobacter pylori infection: we should always verify the intrafamilial transmission,
Biol. Med. (Aligarh)., 9, 366.

KAvAaLl S.;, M. MANFREDI, F. GAIaNI, L. BIiaNcHI, B. BIZZARRI et al. (2018)
Helicobacter pylori, transmission routes and recurrence of infection: state of the art,
Acta Biomed., 89(8-S), 72-76.

MLADENOVA 1., M. DurAzzo (2018) Transmission of Helicobacter pylori, Minerva
Gastroenterol. Dietol., 64, 251-254.

BURkITT M. D., C. A. DUCKWORTH, J. M. WILLIAMS, D. M. PRITCHARD (2017)
Helicobacter pylori induced gastric pathology: insights from in vivo and ex vivo
models, Dis. Model Mech., 10, 89-104.

GARG P. K., S. PERRY, L. SANCHEZ, J. PARSONNET (2006) Concordance of He-
licobacter pylori infection among children in extended-family homes, Epidemiol. In-
fect., 134, 450-459.

MEHRABANI S. (2019) Helicobacter pylori infection in children: a comprehensive
review, Maedica (Buchar)., 14, 292-297.

YEE J. K. (2016) Helicobacter pylori colonization of the oral cavity: A milestone
discovery, World J. Gastroenterol., 22, 641-648.

SMITH S., T. JOLATYA, M. FOWORA, P. PALAMIDES, F. NGOKA et al. (2018) Clini-
cal and socio-demographic risk factors for acquisition of Helicobacter pylori Infection
in Nigeria, Asian Pac. J. Cancer Prev., 19, 1851-1857.

P. Hadzhiyski, M. Baycheva, R. Shentova-Eneva et al.



[*4] SmitH S., M. FOWoRrA, R. PELLICANO (2019) Infections with Helicobacter pylori
and challenges encountered in Africa, World J. Gastroenterol., 25, 3183-3195.

[*5] Urita Y., T. WATANABE, N. KAWAGOE, I. TAKEMOTO, H. TANAKA et al. (2013)
Role of infected grandmothers in transmission of Helicobacter pylori to children in a
Japanese rural town, J. Paediatr. Child Health, 49, 394-398.

Department of Pediatric Gastroenterology *Department of Medical Microbiology
Medical Faculty Medical Faculty
Medical University - Sofia Medical University - Sofia
11 Akad. Ivan Evstratiev Geshov Blvd 2 Zdrave St

1612 Sofia, Bulgaria 1431 Sofia, Bulgaria

e-mail: dr.hadjiiski@abv.bg e-mail: markovska73@abv.bg
mila.baycheva@gmail.com igmitov@gmail.com
rshentova@yahoo.com 1.boyanovaGhotmail.com

kofinova@abv.bg

C. R. Acad. Bulg. Sci., 76, No 11, 2023 1767



