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Abstract:
Background: Biliary BA) is a
cholangiopathy involving both the intrahepatic and extrahepatic biliary system;

atresia progressive  fibrosing obstructive
resulting in obstruction of bile flow and neonatal jaundice. Early diagnosis of biliary
atresia and Kasai procedure improves patients outcome. Data form several studies
revealed that BA is the most common cause of neonatal cholestasis (25%) and the
leading cause of end-stage liver disease in pediatric population. The aim of this study
is to determine the outcome and characteristics of children with biliary atresia in dr.
Kariadi General Hospital, Semarang.

Methods: In this study, a retrospective database analysis of 80 infants diagnosed with
biliary atresia was conducted. Patient’s demographic data including age, sex, age at
disease onset, were collected from year 2018 to 2022; including all comorbidities and
complications. Data regarding procedure performed for each patient and their
outcome were included in this study.

Results: Eighty children were included in this study. The mean age of children
referred with biliary atresia was 1.89 month, while the mean age at diagnosis was 2.5
month. Most of the patients were girls. The incidence of cytomegalovirus infection
comorbidity in patients with biliary atresia is quite high, which were reported at 82%.
Children diagnosed with biliary atresia and cytomegalovirus infection resulted in worse
prognosis than those without.

Conclusion: Our study support the theories that biliary atresia may be caused by the
exposure of external environment during perinatal period such as viral infection. The
prognosis of patients with cytomegalovirus comorbidity is worse than that without.
Keywords: biliary atresia, characteristics, pediatric

patients, demographic,

cytomegalovirus

Introduction

Biliary atresia (BA) is a progressive fibrosing obstructive cholangiopathy involving
both the intrahepatic and extrahepatic biliary system; resulting in obstruction of bile
flow and neonatal jaundice." Several studies have reported that biliary atresia is the
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most common cause of neonatal cholestasis (25%) and the leading cause of end-stage

liver disease in pediatric population.” Hence, early diagnosis of biliary atresia and Kasai
procedure are exceedingly important to improve patients outcome. If left untreated,
the survival rate is less than 10% at 3 years of age.

Clinical manifestations of biliary atresia often emerged during neonatal period with
persistent jaundice, clay-coloured stools, and hepatomegaly. Theories suggest that
genetic and environmental factors are the main contributing factors, since
approximately 3-20% of children with biliary atresia had been associated with other
syndromes or other congenital abnormalities. Evidence of CMV infection has been
reported in 10-38% of infants with biliary atresia.” Biliary atresia is more common in
certain geographic areas, suggesting that several genetic components may play an
important role in pathogenesis of the disease.

Currently, there is limited data regarding biliary atresia patients in Indonesia, especially
in Semarang. Thus, this study is conducted to demonstrate the current data of biliary
atresia which includes epidemiology, clinical characteristic and outcome in Indonesian
population.

Methods

Retrospective database analysis of 80 infants diagnosed with biliary atresia was
conducted in dr. Kariadi General Hospital, Semarang, Indonesia from 2018-2022.
Cases of cholestasis with clinical, biochemical data and surgical findings that consistent
with biliary atresia, were included in this study. Patient’s demographic including age,
sex, age at disease onset, and any co-infections were recorded; including complications
and outcome.

Result

Eighty medical record of children that consistent with biliary atresia were included in
this study. The mean age of children referred with biliary atresia was 1.89 months,
while the mean age at diagnosis was 2.5 months and at death was 20.1 months.
Children diagnosed with biliary atresia had high average bilirubin levels (total bilirubin
18.32, direct bilirubin 11.82, indirect bilirubin 2.96) as well as levels of liver damage
parameters (SGOT, SGPT, alkaline phosphatase, gamma GT) as shown on Table 1.

Table 1. Data of age and laboratory parameters of children with biliary atresia

Parameter Mean (SD)
Age
Age at referral (month) 1.89 4.711)
Age at diagnosis (month) 2.5 (2.677)
Age at death (month) 20.1 (15.39)

Laboratory Parameters
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Total bilirubin 18.32 (56.25)
Direct bilirubin 11.82 (22.89)
Indirect bilirubin 2.96 (10.45)
SGOT 249.58 (2256.4)
SGPT 142.23 (540.6)
Alkaline phosphatase 532.06 (1525.3)
Gamma GT 596.168 (3514.9)

Most of the subjects in this study were girls (53.75%). Most children with biliary atresia
was born with low birth weight, and had poor nutritional status, ranging from
moderate to severe malnutrition. Abdominal ultrasonography was performed on
children with suspicion of biliary atresia and only 56.25% of the results show a
triangular cord sign. Children with biliary atresia have a high survival rate with 51.25%
of patients underwent IOC. About 82% of patients also recorded to have
comortbidities of congenital CMV infection (Table 2).

Table 2. Demographic characteristics of children with biliary atresia

Characteristics n (%)
Gender

Male 37 (46.25)

Female 43 (53.75)
Birthweight

Normal birth weight 18 (22.5)

Low birth weight 38 (47.5)

Very low birth weight 18 (22.5)

Extremely low birth weight 6 (7.50)
Nutrition Status

Normal 16 (20)

Moderate malnutrition 40 (50)

Severe malnutrition 24 (30)
Abdominal Ultrasonographic (Presence of Triangular Cord Sign)

Yes 45 (56.25)

No 35 (43.75)
I0C

Yes 41 (51.25)

No 39 (48.75)
Death

Yes 15 (18.75)
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No

CMYV Infection
Yes
No

65 (81.25)

66 (82.5)
14 (17.5)

Notes: IOC: intraoperative cholangiography; CMV: Cytomegalovirus

Only half of children (53.33%) who died of biliary atresia had CMV. Even so, most
of these children had high levels of bilirubin profile and liver damage parameters, as

well as poor nutritional conditions. IOC may provide higher life expectancy in children

with biliary atresia (Table 3).

Table 3. Characteristics and laboratory parameters of children who died of biliary

atresia
Parameter n (%)
Total Bilirubin (mg/dL)
>5 11 (73.33)
1-5 4 (26.67)
Indirect Bilirubin (mg/dL)
>5 9 (60)
1-5 6 (40)
Direct Bilirubin
>5 10 (66.67)
1-5 5 (33.33)
Nutritional Status
Normal 1 (6.67)
Moderate Malnutrition 8 (53.3)
Severe Malnutrition 6 (40)
I0C
Yes 4 (26.67)
No 11 (73.3)
CMV Infection
Yes 8 (53.33)
No 7 (46.67)
Discussion

Biliary atresia is a progressive, inflammatory liver disease characterized by obstructive

cholangiopathy and disrupted bile flow in early infancy. The incidence of biliary atresia
ranges from 4.2 to 32 per 100,000 live births, with the highest incidence reported in
French Polynesian and East Asian countries. Although the exact pathogenesis of
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biliary atresia remains unknown, recent research suggests that multifactorial

immunologic responses, triggered by various factors (e.g. ethnicity, infections, genetic
and environmental factors), play important roles.'

The etiology of biliary atresia is unknown. Theories suggest a multitude of etiological
and causative factors that are both genetic and acquired. Since about 3% to 20% of
children with biliary atresia are associated with other syndrome or congenital
abnormality, and as biliary atresia is more common in certain geographic regions, it is
likely that some genetic component is present in the pathogenesis of the disease,
although no single etiology has been found so far. Only a few familial cases
are described and no increase in the incidence has been noted in the case of twins.>

The extrahepatic bile ducts first become visible as an out-pouching of the foregut at
20 days of gestation, and the intrahepatic bile ducts become visible at 45 days, which
was formed from the primitive hepatocytes. The porta-hepatis is the place of the
interface between the extra and intrahepatic bile ducts, and the successful union is
crucial for the development of the patent biliary system. The non-syndromic isolated
type of biliary atresia might result from faulty remodelling in fetal life at the hepatic
hilum. This is supported by the fact that there are similarities in the cytokeratin
staining of the bile ducts in patients with biliary atresia and first-trimester fetal bile
ducts strengthening the possibility that biliary atresia could occur due to the failure of
the bile duct remodelling at the hepatic hilum with the persistence of fetal bile ducts.*

Other theories favor a possible acquired, inflammatory, and infectious cause for the
pathogenesis  of  the  disease.  Rotavirus and  reovirus  type 3
are specifically mentioned, as perinatal animal models infected by those viruses
produced biliary atresia; however, these results have not been consistently seen in
humans.® There have also been studies that show immune-related damage to the
ductules of patients with biliary atresia due to an increase in the expression of
intercellular adhesion molecule ICAM)-1 in the bile ductules.’

In this study, cases of biliary atresia were more common in female infants than male
infants. The study by Bellomo-Brandao et al. found that from 165 infants, intrahepatic
cholestasis was found in 62.64% male infants, while extrahepatic cholestasis was found
in 55.25% female infants with p-value = 0.026. This finding was similar to this study;
despite no significant differences were found, this study showed that BA or
extrahepatic cholestasis was commonly found in female infants.’

The data in this study were children who were enrolled at an average age of 1.89 month
where they were only diagnosed as BA when they were 2.5 month old. these findings
indicate an early detection of cases. Data also showed that the patient was referred
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before the age of 8 weeks. The diagnosis can be made before the end of 12 weeks or
100 days.

The diagnosis of BA was based on clinical manifestations (yellowing of the eyes and
whole body, a cholic stool) and anatomical pathology examination (histopathological
features such as bile plug, ductular proliferation, and portal edema with and/or fibrosis
of liver biopsy tissue). Biopsy samples were taken and extracted from liver tissue."’
Cytomegalovirus infection is initially more common in intrahepatic cholestasis
(without BA); however, several studies have shown that CMV infection can be found
in extrahepatic cholestasis (BA). The study found that viruses including CMV can be
a trigger leading to dysregulation of immune mechanisms with genetic influences and
eventually causes BA. Cytomegalovirus infection has the ability to replicate both in
hepatocytes and cholangiocytes. This virus can directly induce damage to the liver and
biliary duct system and induce damage to the immune system in infected cells, leading
to the formation of inclusion of bodies in hepatocyte and vascular cells of epithelial
cells, especially along with 21 biliary duct epithelial cells."

In the past, most patients with biliary atresia died before the age of 3 years; however,
the 5-year survival rate has increased sharply, from 30% to 75%, since the introduction
of Kasai portoenterostomy in 1968. Although timely Kasai procedure is a primary
surgical option for early survival, liver transplantation is also required as a curative
option because the 4-year survival rate after Kasai is as low as 42%. This research
show that children with biliary atresia were less likely to die and death often resulted
from sepsis. Twenty three-percent underwent IOC with Kasai and other procedures.
Ascending cholangitis is the most common complication after Kasai, and is a causative
factor of liver damage. Bacterial cholangitis occurs at a rate of 70%-90% and recurs in
most cases. '"'*In this study, 51.25% of infants underwent IOC, continued with Kasai
procedure. While the infant mortality rate is 81.25% in infants with biliary atresia,
while infants who survive are 18.75%.

Conclusion

Biliary atresia is a congenital disorder in the form of progressive fibrosing obstructive
cholangiopathy involving both the intrahepatic and extrahepatic biliary system;
resulting in obstruction of bile flow and neonatal jaundice. Data obtained from biliary
atresia in children at dr. Kariadi Hospital Semarang found that the mean age of
children who came with biliary atresia was 1.89 months, while the age at diagnosis was
2.5 months. Children with biliary atresia are more likely to die from postoperative
sepsis. Almost half of the patients underwent IOC with the Kasai Procedure and other
procedures. Our study is in accordance to the theories that biliary atresia may cause
by exposure form the external environmental factors during the perinatal period such

APGHN | www.agphn.com Vol 1 | August 2022 | Page 6



APGHN

Archives of Pediatric Gastroenterology, Hepatology, and Nutrition

as viral infection. The prognosis of patients with cytomegalovirus co-infection is

wortse than that in the absence of the co-infection.
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Abstract:

Background: Diarrhea is still a common health problem in Indonesia, with high
morbidity and mortality rate. The severity of diarrhea is associated with age, nutritional
status, and cause of diarrhea. This study aims to describe the characteristics and
laboratory findings, particularly stool analysis, in pediatric patients with diarrhea.
Methods: A retrospective study was conducted using data from patients aged 0 to 18
with diarthea who underwent stool analysis in Cipto Mangunkusumo Hospital
between 2012 and 2016.

Results: The average age of children with diarrhea was 45 months, with most patients
(55,6%) being under two years old children. More than half of the patients were boys
(58.8%). Two-thirds of the patients (67%) presented with watery stool diarthea. The
interpretation of stool analysis indicated that nearly half of the patients (48%)
experienced diarthea due to bacterial infection, followed by fat malabsorption
(20.8%). Similar results were also seen in the stool analysis of children aged 0-24
months, with the prevalence of bacterial infection (35.2%) and fat malabsorption
(30.2%) being the most commonly identified etiology of diarrhea.

Conclusion: In Indonesia, children under two and male gender were more frequently
reported to experience diarrhea. The primary manifestation of pediatric diarthea was
watery stools, while the most common etiology was bacterial infections.

Keywords: diarrhea, stool analysis, pediatric patients

Introduction

The high morbidity and mortality rates of diarrhea remain a major concern in
developing countries, including Indonesia. Diarrhea is the recurrent passage of watery
stools that occurs at least three times in 24 hours. The disease is further classified as
acute diarrhea, which occurs for less than seven days; prolonged diarrhea, occurring
for 7-14 days; and persistent diarrhea that last for more than 14 days.'

APGHN | www.agphn.com
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The severity of diarrhea is associated with the age of the patient, nutritional status, and
the undetlying cause of diarrhea.' According to RISKESDAS 2013, infant is the main
age group that suffered from diarrhea. In addition, diarrhea in this particular age group
primarily occurred at the age of 12-23 months (7.6%), majorly in the male gender
(5.5%), and commonly in patients who lived in the countryside (6.2%).?

A cross-sectional study conducted by Hendrawati et al. reported that more than 25%
of children with diarrhea also suffered from malabsorption syndrome, with the
prevalence of lactose and fat malabsorption were 11% and 51%, respectively.
Furthermore, this study found that 19% of 3480 stool specimens of pediatric patients
show signs of maldigestion. Food allergy may also lead to malabsorption. In addition,
previous study found that the prevalence of cow’s milk allergy in patients with diarrhea

in Indonesia was 3%.%*

The purpose of this study was to identify the characteristics and laboratory findings
of pediatric patients based on their stool analysis profile treated in Cipto

Mangunkusumo Hospital.

Methods

This research was a retrospective, cross-sectional study conducted in Cipto
Mangunkusumo Hospital, Jakarta, Indonesia. Patients aged 0 to 18 years old who
suffered from diarrhea and underwent stool examination in the Laboratory of
Gastrohepatology Division, Department of Child Health, Cipto Mangunkusumo
Hospital were included in this study. Meanwhile, subjects with incomplete medical
records were excluded. Stool analysis and other supporting data were obtained from
the medical records documented in 2012 — 2016. Other supporting data include age,
gender, history of bacterial infection, fungal infection, food maldigestion,
carbohydrate maldigestion, protein maldigestion, lactose malabsorption, fat
malabsorption, and suspected cow milk allergy.

Bacterial infection was considered positive if the stool leucocyte count was higher than
+2 or 10-20 leucocytes per high magnification field.” Meanwhile, the diagnosis of
fungal infection was noted in samples with positive appearance of fungal. Food
maldigestion was indicated by the presence of meat or vegetable fibers in the stool,
while carbohydrate maldigestion was considered positive in the existence of amylum.*
The presence of the protein molecule indicated protein maldigestion.” Furthermore,
the diagnosis of lactose malabsorption was established in samples with fecal pH less
than 6, or if the fecal reducing substance results read as 0, trace (1/4% glucose), +
(1/2% glucose), ++ (3/4% glucose), +++ (1% glucose), and ++++ (2% glucose).*’
Fat malabsorption was confirmed if the amount of fat exhibited positive 2 (++) in the

microscopic examination.’ Lastly, cow’s milk allergies were suspected in patients with
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erythrocyte counts in stool > 5. The data collected were then quantified using SPSS

version 21.

All data, including other personal information provided and gathered, was kept
confidential. ~ This  research  had  received  ethical permission  no.

964/UN2.F1.D1/KBK/PDP.01/2016.

Result

Subjects Demographics

From 2012 until 2016, stool analysis was performed on 1031 pediatric patients with
diarrhea in Cipto Mangunkusumo Hospital. The age ranged between 0 to 18 years old,
with the average age of 45 months. Most of the patients were children under two years
old (55.6%). Furthermore, more than half of the patients (58.8%) were male.

Table 1. Characteristics of study subjects

Characteristics n (%)
Gender
Male 606 (58.8)
Female 423 (41)
Age
<24 months 573 (55.6)
24-59 months 191 (18.5)
>60 months 262 (25.4)
Consistency of the Stool

The stool analysis results demonstrated various stool characteristics such as
consistency, and laboratory findings. Among the 857 patients, 67% of the patients
presented with watery stool diarrhea.

Table 2. Consistency of stool analysis in this study

Consistency n (%)

Normal 155 (15)
Solid 11 (1.1)
Liquid 691(67)

Laboratory Findings and Interpretation

Various laboratory examinations of the stool samples were performed to determine
the cause of diarrhea. Each etiology presented distinct characteristics, which were
mentioned in the methodology. One patient might have more than one significant
laboratory findings and hence was diagnosed with more than one causes of diarrhea.
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Most of the samples demonstrated the presence of leucocytes, erythrocytes, and fat.

Positive results with a low number of these components in stool can be considered
normal. However, excessive amounts may indicate various conditions such as bacterial
infection, dysentery, or fat malabsorption.

Table 3. Stool analysis profile of the study subjects

Laboratory Findings* n (%)
Mucus 536 (52)
Blood 25 (2.4)
Leucocyte

+1 273 (26.5)

+2 395 (38.3)

+3 198 (19.2)
Erythrocyte

+1 471 (45.7)

+2 200 (19.4)

+3 82 (8.0)
Fat

+1 347 (33.7)

+2 188 (18.2)

+3 63 (6.1)
Amylum 129 (12.5)
Plant fibers 192 (18.6)
Muscle fibers 34 (3.3)
Occult blood 337 (32.7)
pH

6 or more 951 (92.2)

Less than 6 80 (7.8)
Glucose

0.25% 22 (2.1)

0.50% 36 (3.5)

0.75% 8 (0.8)

1% 16 (1.6)

2% 3 (0.3)
Parasites 6 (0.6)
Fungi 216 (21)

*One participant might present with more than 1 significant findings
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The laboratory findings of each participant were then interpreted to determine the
etiology of diarrhea. The most common interpretation indicated that most patients
suffered from diarrhea caused by bacterial infection (48%).

Table 4. Interpretation of stool analysis profile in patients aged 0-18 years

Diagnosis* n (%)
Bacterial infection 503 (48.8)
Fungal infection 80 (7.8)
Carbohydrate maldigestion 130 (12.6)
Food maldigestion 187 (18.1)
Protein maldigestion 29 (2.8)
Fat malabsorption 214 (20.8)
Lactose malabsorption 76 (7.4)
Suspected cow’s milk allergy 45 (4.4)
Dysentery/Infective colitis 143 (13.4)

*One participant might have more than 1 interpretation

Table 5. Interpretation of stool analysis profile in patients aged 0-59 months

Diagnosis* n (%)
Bacterial infection 269 (35.2)
Fungal infection 49 (6.5)
Carbohydrate maldigestion 72 (9.5)
Food maldigestion 81 (10.7)
Protein maldigestion 9(1.2)
Fat malabsorption 228 (30.2)
Lactose malabsorption 76 (10.1)
Suspected cow’s milk allergy 42 (5.6)
Dysentery/Infective colitis 94 (12.4)

*One participant might have more than 1 interpretation

Discussion

The relationship between diarrhea and nutrition has been discussed widely. Many

factors contributed in the effect of diarthea towards nutritional status. Increased
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nutrients loss, malabsorption, maldigestion, and the impact of inflammatory responses

are some of the factors involved in diarrhea with malnutrition. In this study, diarrhea
mainly occurred in children aged 0-24 months (55.6%). This result was similar to other
research in Indonesia, which stated that diarrhea mainly occurred in children aged less
than 24 months with the prevalence of 56.68%."

This study demonstrated that the prevalence of diarrhea in children, especially boys,
was higher than in girls. Itis similar to a study done in a hospital located in Yogyakarta,
Indonesia.” Another study in Munimbili National hospital also revealed that 60% of
diarrhea patients were boys aged 7-12 months old."

The characteristics of stool analysis varied among patients. The most prevalent
consistency among the samples in our study was liquid / watery stool (67%). Diarthea
can cause malabsorption when the fluid volume in the colon is higher than the
absorption capacity. Damage in the intestine due to diarrhea decreases absorption and
increases secretion, generating the liquid consistency of the stool.!

Leukocytes in stools are produced as a response to the inflammatory process in the
mucosa of the colon. The presence of leukocytes in the feces indicates the existence
of invasive bacteria or bacteria-produced cytotoxin, which may cause tissue damage.
Furthermore, higher numbers of leukocytes increase the likelihood of invasive
pathogens infection. Fecal leukocyte stain was considered to have better accuracy and
diagnostic value in determining the etiology of diarthea.'"'* In our study, the number
of samples with leukocyte counts of +2 was higher than patients with leukocytes count
of +3, which accounted for 38.3% and 19.2% respectively.

The erythrocyte counts in our study were accounted for 19.4% (+2) and 8% (+3),
respectively. Although there was still no consensus in interpreting the erythrocytes
count in stool analysis, a study in Bangladesh had reported the benefit of direct
microscopical stool examination to quantify the leukocytes and erythrocytes in making
an early diagnosis of Shigella infection.”

Diarrhea is commonly related to motility dysfunction. Changes in motility can affect
absorption and lead to diarrhea. The reduction in motility promotes faster growth of
bacteria, as the pathogen can invade the intestine and disrupt the immunity of the
mucosal intestine, leading to the disruption of nutrient absorption."

Based on the interpretation of stool analysis, bacterial infections were the most
frequently identified etiology of diarrhea in our study. It contradicts other findings,
which stated that viral infection was more likely to cause diarthea in children."
However, our study did not perform any viral examination and stool culture.
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Therefore, the presence of viral infection and the type of bacteria causing diarrhea

could not be determined.

Diarrhea can cause maldigestion and malabsorption, which decreases nutrient
absorption. The main types of maldigestion and malabsorption that frequently
occurred in this study were fat malabsorption (20.8%), food maldigestion (18.1%), and
carbohydrate maldigestion (12.6%). Despite the lack of information on the prevalence
of food maldigestion, a study by Hendrawati et al. stated that the prevalence of fat
malabsorption and carbohydrate maldigestion were 51% and 19%, respectively. These
findings were higher compared to our study.’ The lower prevalence in our study could
be caused by the absence of data in some medical records. In addition, Hendrawati et
al. found that the peak incidence of carbohydrate maldigestion occurred at the age of
12-59 months.” Carbohydrate is a component of diet with the highest percentage of
consumption in children at this particular age (12-59 months old). Furthermore,
diarrhea caused by Enterotoxigenic E.coli (ETEC) was found to occur more
frequently in children aged 12-59 months old. Diarrhea caused by ETEC is classified
as secretory diarrhea, in which the increase in intestinal motility and decrease in transit
time were observed. This will cause rapid contact between digestive enzymes and
carbohydrates, leading to inadequate digestion of carbohydrates, which results in the
occutrence of carbohydrate maldigestion."

Conclusion

Diarrhea in children mainly occurs before two years old, particularly in boys than girls.
Watery diarrhea was the most frequent type of diarrhea, and bacterial was found to be

the primary etiology.
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Abstract:

Gastrin is an important hormone in the gastrointestinal system that promotes gastric
acid secretion. Gastrin hormone is produced by the G-cells in the antrum of the
stomach. Besides stimulating gastric acid secretion, gastrin also induces the
proliferation of the gut epithelial cells, tissue remodelling, and angiogenesis. Gastrin
levels higher than 100-150 pg/ml are known as hypergastrinemia. Hypetgastrinemia
may cause the hypersecretion of stomach acid, which, if not treated properly, may
leads to refractory peptic ulcer, severe gastroesophageal reflux disease (GERD),
diarrhea, or death due to complications of refractory peptic ulcer. This case presented
a 12 years old boy with a chief complaint of severe epigastric pain in the past month,
accompanied by nausea, especially during supine position. The patient had a previous
history of esophagitis. He showed no significant changes upon empirical PPI
treatment. However, slight improvements were observed after the administration of
Helicobacter pyloti treatment. The gastrin level in this patient was 198 pg/mL. Upon
discharge, the patient was still given PPI treatment. During the follow-up visitation,
patient complaints had improved significantly, and the patient was planned to undergo
routine evaluations of gastrin.

Keywords: hypergastinemia, children, stomach acid

Introduction

Gastrin is an essential hormone in the gastrointestinal system, particularly in
promoting gastric acid secretion. The hormone is produced by G-cells located in the
gastric antrum. The presence of gastrin helps stimulate the secretion of gastric acid,
induce the proliferation of the epithelial cells, as well as promote tissue remodelling
and angiogenesis. Hypergastrinemia is a condition in which the level of gastrin exceeds
100-150 pg/ml.! Gastrin functioned to stimulate pepsin and parietal cells, increases
the blood flow in the gastric mucosa, and exerts trophic effects on gastric, duodenum,

and colon mucosa.'”

Gastrin is initially synthesized as pro-gastrin or pro-hormone, which binds to other
gastrin molecules in varying lengths. The hormone is then secreted to the vascular
system with different affinity toward the gastrin receptors. There are two types of
gastrin receptors, Cholecystokinin-A (CCK A) and Cholecystokinin-B (CCK B).
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Circulating gastrin will activate CCK B on the parietal cells, leading to gastric acid

secretion. Gastrin is produced as a response to food. Protein and amino acids were
one of the major stimulators of gastrin secretion.! Hypergastrinemia is frequently
found in several conditions, such as Zollinger-Ellison syndrome, Helicobacter pylori
(H. pylori) infection, ot the use of proton pump inhibitor (PPI).” This study depicted
the management of pediatric hypergastrinemia with atypical manifestation.

Case Report

A twelve-year-old boy came with a chief complaint of severe epigastric pain for the
past month, accompanied by nausea, particularly when lying down. The patient had
previous history of esophagitis and appendicitis. During the endoscopy examination,
the mucosa in the proximal and middle part of esophagus was within normal limits;
however, the distal part of esophageal mucosa was severely hyperemic, with the
mucosal break in 70% of the circumference, partially confluence between the folds.
One inflamed polyp was also found during the endoscopy. Furthermore, the gastric
mucosa was severely hyperemic, especially in the cardia, fundus, corpus, and pylorus.
Erosion was found in the corpus and fundus part of the gaster. The pyloric gap was
found, while bile reflux was not found. The mucosa of duodenal bulb and descending
part of duodenal were mildly hyperemic. Patients were then given PPI, prokinetic
therapy, rebamipide, and sucralfate.

However, upon the follow-up examination, the patient still complained of severe
epigastric pain with no significant improvement. The results of both the abdominal
CT-scan using contrast and abdominal ultrasound were within normal limits, including
the pancreas. Meanwhile, the H. pylori examination through biopsy displayed negative
result. Patient did not undergo urea-breath test examination due to financial
limitations. Despite being given the maximum treatment according to the one-month
test results, the patient still exhibited no improvement. Thus, after careful
consideration, the patient was given H. pylori treatment. The treatment includes a
combination of PPI, clarithromycin, and amoxicillin.

Significant improvement was seen after the initiation of therapy. Gastrin hormone
examination was conducted to rule out the possibility of Zollinger-Ellison syndrome.
The result showed a high level of gastrin (198 pg/ml; normal value : < 65 pg/mL). As
patient responded to the H. pylori treatment, the treatment was continued until
completion, along with the PPI treatment. After six weeks of PPI treatment, patient
symptoms improved significantly, and on the eighth week, all complaints were
completely resolved.

APGHN | www.agphn.com Vol 1 | August 2022 | Page 17



Archives of Pediatric Gastroenterology, Hepatology, and Nutrition

Figure 1. Endoscopic result. (a) and (b) showed severe hyperemia in distal esophageal
mucosa with mucosal break and partial confluence between folds; (c) and (d) showed
severe hyperemia and erosion in the corpus; (e) showed severe hyperemia and erosion
in cardia and fundus; (f) and (g) showed severe hyperemia in antral; (h) showed severe
hyperemia in pylorus; (i) and (j) showed mild hyperemia in duodenal bulb and
descending part of duodenal.

Discussion

Hypergastrinemia was defined as serum gastrin level higher than 100-150 pg/mL."
The elevation of gastrin may occur in two conditions: during the decrease of gastric
acid level (appropriate hypergastrinemia) and in the normal or high level of gastric acid
(inappropriate hypergastrinemia). The increase of gastrin due to the low number of
gastric acids was typically considered a normal body response in restoring the amount
of gastric acid. Two of the most frequent causes of this situation include H. pylori
infection and prolonged use of PPI or histamine H2 blocker. Meanwhile, the rise of
gastrin despite the normal or high level of gastric acid is most likely pathological. The
conditions that might cause hypergastrinemia despite the normal level of gastric acid
are anatomical disturbances such as tumors, particulatly Zollinger Ellison Syndrome

(ZES).!?#

ZES is a neuroendocrine tumor that secretes gastrin and causes symptoms such as
diarthea and peptic ulcer.* The syndrome is rarely found in pediatric patients,
accounting for only 1% of all ZES cases.” The tumor is frequently located in the
duodenum or pancreas and causes ectopic secretion of gastrin. The diagnosis criteria
for ZES are increased gastrin level > 10 times the normal value (> 65 pg/ml) or, in
the other literature, increased level of gastrin > 1000 pg/mL.”” Meanwhile, the
radiological examination was considered less reliable in the case of ZES, as more than
60% of small tumors in the duodenum were not detected.* Based on previous studies,
CT-scan and MRI could only detect tumors bigger than 2-3 cm.*® In patients with
ZES, the prescription of PPI was seen to be beneficial in controlling acid secretion
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and improving the symptoms experienced by the patient.* In our case, the gastrin level

of the patient was increased; however, it did not exceed > 10 times the normal value.
Furthermore, despite the low diagnostic ability, the radiology examination results were
within normal limits. This result decreased the possibility of ZES and eliminated other
anatomical disturbances that might cause hypergastrinemia. Patient also did not
exhibit any improvement after the administration of PPI during the follow-up
examination. Based on these findings, we concluded that the diagnosis of ZES could
be ruled out.

H. pylori infection disturbs the antral part of the somatostatin cells and causes the
decreased production of somatostatin, an essential hormone inhibiting antral G cell
secretion. This leads to the reduction of gastric acid secretion, which resulting in
hypergastrinemia. In general, H. pylori infection only induces a subtle increase in
gastrin level; however, the moderate elevation is deemed essential in causing the
increase of gastric acidity and, ultimately, the risk of duodenal ulcer.” Furthermore,
severe colonization of the pathogen in the gastric corpus may cause atrophic gastritis,
which may further induce hypergastrinemia as it disrupts the function of somatostatin

1,79

in inhibiting gastrin secretion. Upon the initiation of H. pylori treatment, the

hypergastrinemia typically resolved.’

In our case, the gastrin level in our patient was only moderately increased, and the
number did not exceed more than ten times the normal value. Furthermore, upon
treatment initiation for H. pylori, the patient showed clinical improvements. However,
the H. pylori examination demonstrated a negative result. Interestingly, the positive
result of H. pylori from biopsy examination were rarely observed in Indonesian
children. The low accuracy of biopsy for H. pylori infection in Indonesian children
could be caused by several factors. Study had shown that despite its high specificity,
biopsy demonstrated varied number of sensitivity (85-95%)."" Furthermore, the
accuracy of biopsy is affected by several factors such as prior use of PPI, H2
antagonist, or antibiotic, gastritis, low number of pathogens, and poor specimen
handle."’ Based on a study by Shirin et al., the negative test might be induced by using
PPI prior to the H. pylori examination, which might cause the misinterpretation as the
PPI interferes with the pathogens' viability, morphology, and ability to produce
urease.'' Thus, the diagnosis of H. pylori was considered in this patient, and the
initiation of treatment should be justified, especially in patients who exhibit no

improvement with prior treatments.

The use of PPl was also one of the most frequently identified causes of
hypergastrinemia. PPI inhibits gastric acid secretion, which subsequently induces the
rise of serum gastrin level as the body tries to restore the amount of gastric acid. The
increased gastrin level typically occurred only in the first four months after using PPI
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and was constant in the following period. PPI was seen to only induce a moderate

increase of gastrin level, at around 200-400 pg/mL. The gastrin level was commonly
returned to normal after 5-7 days of PPI discontinuation.' Interestingly, studies have
shown that the use of PPI may obscure not only hypergastrinemia due to H. pylori
but also hypergastrinemia that ZES causes as it decreases the level of gastrin, leading
to the misdiagnosis.* The patient in our case was known to consume PPI during the
course of treatment. However, the knowledge of prior usage of PPI before the chief
complaint was unknown. According to Ito et al, to confirm the etiology of
hypergastrinemia, the administration of PPI must be discontinued first to prevent
misdiagnosis.* Hence, upon managing other hypergastrinemia cases, we
recommended terminating any PPI treatment with extensive observations of patient
symptoms and manifestation prior to re-evaluating the gastrin level to reduce the risk
of misdiagnosis.

The patient in our case, exhibited symptoms improvement after the initiation of H.
pylori treatment along with the administration of PPI. A follow-up study by Sokic-
Milutinovic et al. has demonstrated that the plasma gastrin level will declined to its
normal level within six months in patients with successful eradication of H. pylori."
Furthermore, re-evaluating the gastrin level post-PPI discontinuation may be useful
for our patient to further confirm the elimination of diagnosis related to PPI and
inappropriate hypergastrinemia."* In addition, hypergastrinemia has been frequently
associated with the occurrence of malignancy, particulatly carcinoids.! Chronic
hypergastrinemia has been associated with carcinogenesis and was seen to induce the
proliferation of several types of cells, especially the gastric Enterochromaffin-like
(ECL) cell.”” Although the incidence was rare, the occurrence of carcinoid due to
hypergastrinemia has been reported by several studies."”'® Fortunately, all of the
reported cases were primarily among adult patients. Despite the lack of information
on the occurrence of carcinoid in pediatric hypergastrinemia, the evidence of the
increased risk of malignancy in patients with hypergastrinemia should be of concern.
Thus, further evaluation of gastrin hormone was recommended in our case to confirm
the diagnosis, monitor the therapy's effect, and further evaluate the level of gastrin
hormone post-therapy.

Conclusion

Hypergastrinemia is a condition that may happen due to appropriate hypergastrinemia,
often found in PPI or H2 Blocker therapy and H. pylori infection, or inappropriate
hypergastrinemia, such as in ZES. Based on the examinations, we concluded that the
patient did not suffer from ZES or any significant anatomical disturbances in the
stomach. However, the evaluation of gastrin hormone level is still needed to confirm
the diagnosis, therapy evaluation, and assessment for the risk of complications.
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Abstract:

Intussusception is a common cause in gastrointestinal obstruction and one of
condition in which early treatment is critical. Given the risk of acute bowel ischemia,
intussusception represents an abdominal emergency in the pediatric population. The
symptoms are generally related to intestinal obstruction, as intussusception accounts
for up to 50% of pediatric small bowel obstructions in some series. Colocolica
intussusception is an uncommon type of intussusception in children that is usually
associated with a pathological lead point. This report depicts a five-months-old female
baby with a chief complaint of bloody stool 7 hours before admission, accompanied
with non-bilious vomit. Patient exhibited the classic triad of intussusception and upon
the radiologic examination, a colocolica was noted. Patient then underwent urgent
exploratory laparotomy, and the colocolica was reduced through manual reduction
(milking technique).

Keywords: infant, colocolica, intussusception

Introduction

Intussusception is one of the major causes of pediatric gastrointestinal obstruction
and acute abdominal pain. Global incident rates of intussusception were estimated at
around 15 to 34 cases per 100000 children.' Approximately 50% of cases were
reported in infants, with peak incidences ranging from 4 to 9 months. Furthermore,
the cases were twice as prevalent in males."”

Intussusception is developed due to bowel invagination into the adjacent segment,
and was reported to affect small bowel in half of the pediatric cases.’” In most cases,
the etiology was idiopathic. However, about 10% of cases were presented with
predisposing condition such as congenital abnormalities, infection, vascular
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malformation, neoplasm, bleeding disorder, and associated systemic diseases.” These

factors are thought to be a key pathological lead point resulting in bowel movement
interference that leads to invagination.” In intussusception, the invaginate segment is
known as intussusceptum. Meanwhile, the recipient segment is termed as

intussuscipient.”

The intestinal junctions between the movable and fixed retroperitoneal parts are
primarily susceptible to intussusception.” Accordingly, about 95% of intussusception
cases were ileocolic, in which distal ileum invaginates into the colon.® However, colon
to colon invagination called colicolic intussusception may occur in sporadic cases.’
Previous report has documented a rare case of colocolic intussusception and intestinal
malrotation with the presence of pathological lead point in a seven-year-old child.” In
contrast, intussusception in infants without pathological lead point was rarely reported
in literature. Hence, through this report, we aimed to elaborate the clinical
presentation of idiopathic colocolic intussusception and management in infants.

Case

A five-month-old female baby came to the emergency department with a chief
complaint of bloody stool 7 hours before admission, accompanied by non-bilious
vomit. The patient exhibited the same complaints one month ago; however, the
symptoms resolved spontaneously. The patient had history of switching formula milk
at two months old and one week ago. The patient parents also reported two previous
episodes of active bloody stool with no history of fever, vomit, dyspnea, or seizure.
Any underlying disease was not present. The patient was born full term through
section caesarian due to cephalopelvic disproportion with a birth weight of 3400 gt.

On examination, the patient was lethargic, pale, and irritable. The vital signs showed
blood pressure of 80/50 mmHg, heart rate of 135 times/min, respiratory rate of 30
times/min, and body temperature of 37,5°C. The nutritional status was within normal
limits, with body weight and length of 6,6 kgs and 65 cm, respectively. The abdomen
was distended without abnormal bowel sound. A sausage-shaped mass was found
during palpation at the right hypochondrium, and unoccupied spaces in the right iliac
fossa were noted. Moreover, a bloody jelly stool was found during the rectal
examination. The laboratory result was within normal limits. Abdominal
ultrasonography (Figure 1) revealed suggestive intussusception in the left region
(colocolic).
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Figure 1. Abdominal ultrasonography results

Urgent exploratory laparotomy was performed, and the colocolic intussusception in
the colon was recorded (Figure 2). The bowel was manually reduced by milking
technique. Venous congestion was discovered; however, it spontaneously resolved
after a short period of observation.

Figure 2. (a) Intraoperative intussusception. (b) Intestinal reduction through milking

technique

After the procedure, the patient was transferred to the intensive care and was given
total parenteral nutrition for the next two days. The patient was discharged on the
seventh-day post-operation after exhibiting good tolerance to the breast milk diet.
During the follow-up visit two weeks post-discharge, the patient continued to tolerate
the regular diet and exhibited normal bowel movements with no evidence of recurrent
obstruction.
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Discussion

Our case presented colocolica intussusception occurring in a five-month-old female
baby. Literature from Hasan Sadikin Hospital showed that intussusception incidence
peaked before the first year of live, specifically at eight months old.® Similarly, several
studies stated that intussusceptions cases occurred most commonly in children under
one year old. The prevalence of intussusception in children under one year old were
expected around 60%, while 80% of the cases occurred before the age of 24 months
old.” This indicates that our patient was within the age range with a higher risk of

intussusception.

The typical presentation of intussusception, known as the classic triad, consists of
abdominal pain, red currant jelly stool, and the presence of palpable abdominal mass
with history of viral prodrome; however, not all infants exhibit these manifestations.
A study by Bruce et al. demonstrated that the presence of all triad symptoms, including
crampy abdominal pain, vomiting, and bloody stool, were only observed in 21% of
patients, while the presence of two out of three manifestations was seen in 70% of
cases." Furthermore, Schollin et al. showed that this classical manifestation only

present in less than 25% of cases in children under three."

Pain and vomiting may
appear in almost 80% of cases and around 65% of cases experienced palpable
abdominal mass."" In our case, the patient exhibit all of the classic triad manifestations,

which highly indicating of intussusception.

Children, particularly infants, were typically healthy prior to the initial symptom,
although some of the patient experienced history of antecedent gastrointestinal
infection. Patients commonly experienced sudden onset of abdominal pain, presented
as crying, and as the intussusception progressed, the obstruction prolonged and
vomiting became prominent to reduce pressure and pain.*'> Majority of the cases
(90%) was idiopathic with no apparent trigger. However, a variety of pathological
conditions associated with intussusception had been observed in neonates or older
children, such as small bowel lymphoma, Meckel diverticulum, duplication cysts,
polyps, vascular malformations, inverted appendiceal stumps, parasites (e.g., Ascaris
lumbricoides), Henoch-Schénlein purpura, and cystic fibrosis.* Most cases of
intussusception were ileocolic (95%); however, ileocolocolic intussusception in infant
without a pathological lead point is very rare. Furthermore, the occurrence of colocolic
intussusception in children was also uncommon.’

Radiologic imaging was thought to be beneficial in establishing the diagnosis. Plain
abdominal X-rays demonstrated relatively low sensitivity (29-50%) towards
intussusception; thus, this modality was not the primary option in such perforation
cases.” In contrast, abdominal ultrasonography exhibited better sensitivity (98-100%)
and specificity (88-100%), allowing it to be the main modality in diagnosing
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intussusception.” Ultrasound is not only subtle and specific in diagnostic; the non-

ionizing radiation properties may benefit pediatric patients.'”” Furthermore,
pathological lead foci can be identified using ultrasound. The intussusceptum and
intussuscipient have different intestinal characteristics with distinct mucosal and
serosal layer interfaces in ultrasound." Longitudinal view of the affected bowel
segment may demonstrate a crescent-like-shaped hyperechoic rim resembling a
kidney, known as pseudokidney."” Additionally, color doppler could be performed to
identify bowel ischemia and bowel necrosis.”” This modality may detect the alteration
of blood flow, which is essential in considering the appropriate management.'> Despite
the excellent resolution of CT scan in diagnosing intussusceptions, it is hardly utilized
due to higher radiation dosage and anesthesia requirements."”

Some invagination cases were spontaneously self-resolved. For uncomplicated cases,

o]

hydrostatic or pneumatic enema reduction could be the treatment of choice.'
However, the surgical approach is preferable in patients with certain conditions, such
as unstable patients with evidence of peritonitis or perforation, healthcare centers with
inadequate radiologic modality, and most commonly, unsuccessful douche
reduction.” Untreatable intussusception will lead to complications such as intestinal
bleeding, necrotic, perforation with peritonitis, shock, sepsis, repetitive invagination,
and death.'® In our case, the pathological lead point was not found during laparotomy,
and no bowel resection was done. Prophylaxis antimicrobial treatment was given to
anticipate septicemia. The patient was discharged after seven days of hospitalization
in stable condition. Any gastrointestinal complaints during the follow-up visit were
not reported.

Conclusion

Intussusception is one of the most common emergencies in pediatric patients. A
complete investigation of the clinical history, physical examination, laboratory analysis,
and abdominal ultrasonography is essential in diagnosing intussusception. Abdominal
ultrasonography, in particular, is a useful modality because of its sensitivity and
specificity. Explorative laparotomy followed by milking and manual reduction can be
chosen as a treatment option in infants with colocolica intussusception without a
pathological lead point. Early determination and intervention are exceedingly
important to attain better results and prevent death.

Abbreviation
PICU : Pediatric Intensive Care Unit
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Abstract:

Gastrointestinal bleeding (GI) may occurs in infants and children. Most etiologies of
GI bleeding are mild and self-limited, but may advance into life-threatening condition
if not treated propetly. Upper GI bleeding and lower GI bleeding can be classified
based on bleeding sites that is above or below Treitz ligament. Causes of GI bleeding
in infants and children varies according to their age and bleeding sites. Some
conditions may be misunderstood as GI bleed such as consumption of certain red
coloured food. Diagnosis of gastrointestinal bleeding in children includes complete
history taking, thorough physical examination, laboratory examination, radiological
examination, and other supportive modality such as endoscopy. Early diagnosis and
proper therapy can improve outcomes and prevent severe conditions.

Keywords: gastrointestinal bleeding, children, infant, diagnosis

Introduction

Gastrointestinal (GI) bleeding in infants and children is a condition that may trigger
parental anxiety due to its alarming nature." Most etiologies of GI bleeding are mild
and self-limited.” However, in some cases, the symptoms may develop into life-
threatening emergencies. Massive bleeding is the most lethal complications as it may
cause severe shock and even death.” However, episodes of severe uncontrolled
bleeding are quite rare and thus, some healthcare workers might be unfamiliar in
dealing with this condition.’

GI bleeding can be undetected, ranging from occult bleeding detectable only through
laboratory examinations to gross hematemesis, hematochezia, or melena.* The
hospitalization rate due to upper GI bleeding were estimated at around 36 to 102 cases
per 100,000 population per year. Meanwhile, lower GI bleeding occurred less
frequently in about 20 per 100,000 patients of all ages.”® Currently, there is still lack of
documentation on the actual incidence of GI bleeding among pediatric population.
However, the general number is estimated to be less than the adult population.
Interestingly, the most frequent chief of complaint in pediatric patients who came to
the emergency room were symptoms of lower GI bleeding. The mortality rate that
was caused by GI bleeding is quite high, varying from 3.5 to 14%. Thus, the author
would like to provide new insight on pediatric GI bleeding to increase the awareness
on the topic.
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Classifications of GI bleeding

Establishing the etiology through anamnesis and complete physical examination

should only be conducted once the patient is stabilized. Distinguishing between local
or systemic cause of hemorrhage should be the main concern during the investigation
efforts.’ Systemic causes are frequently associated with systemic disorder (such as
coagulation disorder, hemophilia, Von Willebrand disease, etc) and/or bleeding from
other organs in the body. On the other hand, local causes are bleeding which can be
tracked from inside the GI system. Other methods of classification are through the
anatomical location: upper or lower GI system, separated by the ligament of Treitz.’
Table 1 shows the clinical features could be used to differentiate the source of the

bleeding.
Table 1. Clinical differences between upper and lower GI bleeding.

Diagnosis Approach

Figure 1 shows the steps to approach GI bleeding. The clinical approaches that
should be conducted in children with GI bleeding include determination of the

Source of Bleeding General Manifestation
Upper GI Bleeding o Hematemesis
e Melena

e Hematochezia (in profuse bleeding)
Small Intestine Bleeding e Melena or hematochezia

Lower GI Bleeding e Commonly hematochezia, except in

slow motility

presence of hemodynamic emergencies, finding the source of bleeding, and
composing differential diagnosis based on clinical symptoms and patient's age.*
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Determine the presence of hemodynamic emergencies
(Hypotension, decrease in consciousness, tachycardia, etc)

Determine source of bleeding

(Upper versus lower GI bleeding)

Composing differential diagnosis
(Based on symptoms and age distribution)

Figure 1. Clinical approach on GI bleeding in children

1. Anamnesis

The most common etiologies of GI bleeding may vary between age groups. In
neonates, GI bleeding often occurs as a consequence of infective colitis. Meanwhile,
in critically ill neonates, necrotizing enterocolitis or stress ulcers are the most possible
suspects. In infants, GI bleeding is often caused by infectious colitis, cow's milk
protein allergy, and intussusception. In children and adolescents, bleeding may occur
due to gastritis or peptic ulcer, in addition to infective colitis. Other causes of GI
bleeding are the rupture of esophageal or gaster varices and stress ulcers in severely ill
child.” The details of the most commonly found diagnosis according to the age group
and location of the GI bleeding are shown in Table 2.7
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Table 2. Causes of GI bleeding based on the age group.

Age group Site of Bleeding Common Rare
Infant Upper GI tract Esophagitis Peptic Ulcer
Lower GI tract e Anal fissure e Vascular lesion
e Cow milk protein e Hirschsprung enterocolitis
allergy o Meckel diverticulum
e Necrotizing e Intestine duplication
enterocolitis e Intussusception
Infective enterocolitis
Children Upper GI tract
Esophagus e Esophagitis e Esophagitis
e Mallory-Weiss tear e Esophageal varices
e Corpus alienum
e Cyst duplication
Gastric e  (Gastritis: prolapse e Gastritis
gastropathy; e Peptic ulcer
nonsteroidal anti- e Leiomyoma
inflammatory drug e Varices
(NSAID) overuse e Vascular malformation
e Stress ulcer
Duodenum e Duodenitis o Ulcer
e Crohn’s disease e Vascular malformation
e Toreign object
e Lymphoid hyperplasia
e Varices
e Cyst duplication
Lower GI tract e Anal fissure e Inflammatory bowel disease
e Intussusception (< 4 years)
e Infective enterocolitis e Vascular malformation
e Inflammatory bowel e Intestine duplication
disease (> 4 years) e Henoch-Schonlein purpura
e  Meckel diverticulum (HSP)
e Perianal vasculitis due e Dysentery
to streptococcus e Hemorrhoid
infection e Rectal/colon varices
° POlypS o Ulcer
¢ Nodular lymphoid
hyperplasia

Rectal trauma
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Upon assessing pediatric patients with GI bleeding, these particular questions should be
addressed quickly: (1) Is the patient really experiencing GI bleeding? (2) Is the volume
of blood loss significant enough to cause hemodynamic problems? (3) Is there any active
bleeding occurring at the moment? (4) What actions should be taken immediately? One
of the approaches often overlooked during the approach of whether the patient really
experiencing GI bleeding is the tracing the history of food or drug consumption is
important to investigate the possibility of GI bleeding in children."'® Conditions that
are often mistaken as GI bleeding are listed in Table 3."

Table 3. Conditions that were commonly misinterpreted as GI bleeding.

Hematemesis e Swallowing mother’s blood while lactation (if the cracked

nipple is present), or during birth
e Nasal or pharyngeal bleeding

e Food coloring, beet

Melena e Iron preparation
e Nasal or pharyngeal bleeding

e Red dragon fruits, blueberries, spinach, beet, bismuth,

charcoal

Hematochezia e Menstruation

e Hematuria

2. Physical examination

Careful physical examination is also necessary to confirm the diagnosis and severity of
GI bleeding. The laboratory and radiological examinations may take time to be
completed. In this case, the common cause may be identified from physical
examination. Again, the initial approach to GI bleeding in children is emphasized on
the assessment of hemodynamic emergencies. Tachycardia is the most profound early

16

sign of shock in children.® Other signs of hypovolemic state include fatigue, pallor,
and hypotension.'*"® Furthermore, postural hypotension with > 10 mmHg decrease
in blood pressure is likely to indicate at least 20% of blood loss. Prompt fluid therapy
must be conducted in order to prevent morbidity and mortality.'*"” Some of the

common findings found among patients with GI bleeding are shown in Table 4.

APGHN | www.agphn.com

Vol 1 | August 2022 | Page 32



AP GHN Archives of Pediatric Gastroenterology, Hepatology, and Nutrition

Table 4. Signs and symptoms associated with GI bleeding.

Skin Pallor, jaundice, ecchymosis, abnormal blood vessels, skin rash,
skin turgor, hematoma, petechiae, purpura, warm/cold acral,

spider angioma

Head, eye, ear, Nasopharyngeal injection, oozing, enlarged tonsils, bleeding
nose, and

throat

Cardiovascular  Blood pressure
Heart rate: examined in supine, sitting, and standing position

Pulse rate: examined in supine, sitting, and standing position

Gallop

Capillary refill time
Abdomen Mass, hepatomegaly, splenomegaly, tenderness, caput medusae
Perineum Fissure, fistula, rash, induration, hemorrhoid, or vascular lesion
Rectum Fresh blood, melena, tenderness

The following manifestations could serve as guidance in determining the severity of

bleeding:'*!**

1. The patient's general condition and hemodynamic status: pallor, restlessness,
sweating, lethargy, abdominal pain, orthostatic changes of the pulse > 20
bpm, or = 10 mmHg decrease in blood pressure when changing the position
from supine to sitting; these conditions is related with the presence of profuse
bleeding.

2. The volume of blood loss: the volume loss is proportionate with the increase
is morbidity and mortality

3. Oirigin of the bleeding: bleeding from ruptured varicose veins or ulcer may

cause serious blood loss

3. Laboratory Examination
Below are some of laboratory test that could help to identify the cause and severity
of GI bleeding:'**'
1. Hemoglobin or hematocrit examination to determine the amount of blood
loss.
2. Platelet count and function as well as the partial thromboplastin time
(APTT) and prothrombin time (PT) to rule out systemic disorders.
Thrombocytopenia is often associated with sepsis, certain viral infections,
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idiopathic thrombocytopenic purpura (ITP), hypersplenism, necrotizing
enterocolitis, and others.

3. Crossmatch tests if transfusion is most likely required for the patient.

4. Liver function test. Decreased albumin accompanied by impaired
coagulation may indicate cirrhosis, which leads to portal hypertension and
esophageal varices.

5. The increase in urea and creatinine levels indicates a possible decrease in
renal function due to hypovolemic shock. Blood urea nitrogen (BUN) to
creatinine ratio could be used to determine between upper or lower GI
bleeding. Increased BUN refers to upper GI bleeding due to ingested blood.
The elevation of BUN to creatinine ratio = 30 indicates upper GI bleeding
with 98% sensitivity and 69% specificity.

6. The Apt-Downey test may be performed to distinguish whether
hematemesis in infants is caused by bleeding from their GI tract, ingestion
of the maternal blood during birth, or suckling from cracked nipples. This
test is based on the infants' blood containing >60% of fetal hemoglobin,
which is alkaline resistant. Maternal blood contains mature hemoglobin,
which would turn into yellow-brown hematin when mixed with alkali.

4. Radiological Examination

The role of radiological examination in diagnosing GI bleeding is now being replaced

by endoscopy. However, not all health centers can perform endoscopy. Furthermore,

the radiological examinations could help examine the areas that were not observable
using endoscopy. The following are radiological examinations to identify GI
bleeding:**’

1. Plain abdominal x-ray may show the signs of necrotizing enterocolitis
(NEC), such as bowel dilatation, bowel wall thickening, and pneumatosis
intestinalis (air in the subserosa/submucosa).

2. Ultrasonography (USG) of the abdomen is indicated for patients with GI
bleeding accompanied by hepatosplenomegaly. USG is also helpful in
detecting portal hypertension and chronic liver disease.

3. Abdominal CT-scan and MRI are useful to determine intra-abdominal
vasculature.

4. Meckel's scan could be performed to explore Meckel's diverticulum.

5. Angiography is indicated in active bleeding lesions or recurrent chronic

bleeding that is not evident in the previous examination. Bleeding rate >0.5

mL./min is requited to recognize the source of bleeding.
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5. Endoscopy

Endoscopy is an excellent diagnostic tool for finding the etiology of GI bleeding. It
provides a great visualization of GI mucosa and may help to identify the bleeding
source. Some therapeutic measures such as polyp extractions may also be performed

during endoscopic examination.?*?’

Summary

Gastrointestinal bleeding may occur in infants and children, triggering parental
anxiety. Classification can be made based on bleeding sites; that is upper and lower GI
bleed that are separated by Treitz ligament. Some conditions may be misunderstood
as GI bleeding. Causes of GI bleeding may vary between different age group in
children. Most etiologies of GI bleeding are mild and self-limited. Diagnostic
approaches in GI bleeding are based on history taking, physical examination,
laboratory tests, radiological imaging as well as endoscopy.
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