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Abstract

Background and Objective: To assess the incidence and risk factors of upper gastrointestinal bleeding in
children admitted to pediatric intensive care unit for more than 6 hrs.

Methods: We prospectively collected medical records of children between 1 month and 18 years old admit-
ted to our 10 bed PICU of a tertiary care university hospital between December 1, 2014 and May 30, 2015. De-
mographic data, admission diagnosis and basic laboratory data were recorded. We defined upper gastrointestinal
bleeding (UGI) as any evidence of blood in nasogastric aspirates, hematemesis and melena witnessed between
minimum 6 hours to maximum 5 days after admission. We documented it and detected previously described
factors for UGI bleeding such as mechanical ventilation, coagulopathy, organ failure, feeding, and drug prophy-
laxis. Finally data were used in a multivariate analysis.

Results: Of 157 medical records, 148 patients were eligible. The incidence of UGI bleeding was 34.45%.
The most common indication for PICU admission was respiratory system dysfunction (32.2%). Mechanical ven-
tilation, thrombocytopenia and prolonged PT and PTT were the significant factors in our study using univariate
analysis and mechanical ventilation was the only significant risk factor using multivariate analysis

Conclusion: The incidence of UGI bleeding in PICU admitted patients is significant and mechanical ventila-
tion is the most important risk factor for Gl bleeding.
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Introduction

Gastrointestinal bleeding due to stress ulceration
is one of the important complications in critically
ill patients admitted to the intensive care unit, lead-
ing to significant morbidity and in some cases
mortality (1). As previous studies indicate, in pedi-
atric patients, the incidence of upper gastrointesti-
nal (UGI) bleeding ranges from 10% to more than
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50%in the first days of intensive care unit (ICU)
stay (1-4). It is suggested that mechanical ventila-
tion (MV) is one of the most significant risk fac-
tors of UGI bleeding in the ICU in adults and chil-
dren (1,2,5-7). It seems that Coagulopathies, organ
failure, thrombocytopenia and high PRISM are
other important risk factors (2,6,8). On the other
hand, enteral feeding is suggested as an independ-
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ent protective factor and use of pharmacologic
prophylaxis reduces UGI bleeding rates in me-
chanical ventilated patients (8,9). Some drugs such
as ranitidine, omeprazole, pantoprazole have been
used and compared in these studies, although they
may not be cost effective and increase the inci-
dence of ventilator associated pneumonia (1,
10,11).

There have been only few studies on the inci-
dence and risk factors of UGI bleeding in ICU ad-
mitted patients and most focused on adult and
newborn patients. So, this study was designed to
assess the incidence and risk factors associated
with UGI bleeding in PICU admitted children and
to identify the patients at risk who may be benefit-
ted from the prophylaxis against UGI bleeding.

Methods

Patients

All patients admitted to the PICU of Namazi
Hospital from December 1, 2014 to May 30, 2015
for longer than 6 hours were included in the study.
They were between 1 month and 18 years old in
age. Our hospital is a 10-bed tertiary care univer-
sity center that covers almost south of Iran. The
patients were categorized as 8 categories of diseas-
es: respiratory, neurologic, cardiovascular, post-
operative care, hematology/oncology, hepatic, re-
nal and miscellaneous. We assessed the patients
prospectively. The patients with the history of re-
cent Gl surgery, brain death and active bleeding
from nose or throat were excluded from the study.
As we had no excessive sampling or intervention
in our patients so we did not have ethical problem.

Demographic data including patient characteris-
tics, admission diagnosis and underlying disease as
well as basic laboratory investigations including
hemoglobin level, platelet count, prothromb in
time (PT), partial thromboplastin time (PTT),
blood urea nitrogen (BUN), creatinine (Cr), and
liver function tests were recorded within 24 hours
of admission and we repeated platelet count, PT
and PTT in time of UGI bleeding if it would hap-
pen in future days. Of patients who had evidence
of hematemesis, coffee ground gastric content,
melena, or upper fresh Gl bleeding were diagnosed
as UGI.

We defined organ failure as following: renal-
serum Cr level>2 times upper limit of normal for
age or two —fold increase in baseline Cr or requir-
ing dialysis; neurologic_ Glasgow Coma Scale <11
or acute change in mental status with a decrease in
GCS>3 points from abnormal baseline; hepatic-
total bilirubin>4mg/dl or serum alanine transami-
nase levels at least two times upper limit of normal
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for age.

Coagulopathy was defined as the PT level>15,
the PTT>50 or a platelet count<100000/mm3.

Routinely we started feeding for the patients as
soon as possible if they had no contraindication
such as shock, requiring high dose inotrope drugs,
6 hours after intubation or any generalized seizure;
and administered pharmacologic prophylaxis
(ranitidine or pantoprazole) for the patients who
were NPO; although was prophylaxis discontinued
after feeding starting.

All the patients were prospectively followed to
determine the incidence and risk factors of UGI
bleeding.

Statistical Analysis

All data were assessed by SPSS program. The
incidence was defined as the number of patients
with UGI bleeding per total number of the patients
who were admitted in PICU for more than 6 hours
and were included in the study. The demographic
variables were compared between the patients with
and without UGI bleeding by using chi-square test,
Fisher’s exact test where appropriate. The relative
risk and 95% confidence interval of the significant
factors were calculated. Multivariate analysis of
various variables that could have been associated
with UGI bleeding (p<0.05 in univariate analysis)
was performed using logistic regression modeling.
It identified independent risk factors.

Results

Over the 6-month period, there were 157 pa-
tients admitted to PICU for more than 6 hours. 9
patients were excluded from the study. 6 had ac-
tive bleeding from nose or throat and the other 3
patients were excluded because of brain death.
Therefore 148 patients were included in the study.
There were 80 males (54.1%) and 68 females
(45.9%). Frequencies of underlying diseases in our
patients were as following: The most common sys-
tem dysfunction was the respiratory system in 47
cases (32.2%), followed by neurologic system in
30 cases (20.5%), the post-operative patients were
14 (9.6%), the cardiovascular system dysfunction
in 13 persons (8.9%), hematology/oncology in 11
cases (7.5%), renal in 8 patients (5.5%), hepatic in
5 cases (3.4%) and miscellaneous in 18 cases
(12.3%).

Upper Gl bleeding occurred in 51 cases
(34.45%) of our 148 eligible patients. Forty had
coffee ground materials in nasogastric aspirates, 8
had upper Gl fresh bleeding and 2 had melena as
the first sign of Gl bleeding. Among these 51 pa-
tients, 28 cases (55%) developed UGI bleeding in
first 48 hours of admission to PICU, 11 cases
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Table 1. Risk factors of UGI

bleeding by univariate analysis

Factor UGI bleeding (n=51) No Gl bleeding (n=97) p

Platelets<100000/mm3, n (%) 19 (38) 17 (18) 0.008
Prolonged PT (PT>15), n (%) 27 (55.5) 33(35.5) 0.019
Prolonged PTT (PTT>60), n (%) 12 (24.5) 11 (11.7) 0.043
Mechanical Ventilation, n (%) 42 (84) 49 (52) 0.000

Table 2. Risk factors of UGI bleeding in PICU

Multivariate analysis

Risk factor

Prolonged PT
Prolonged PTT

Platelet <100000/mm3
Mechanical ventilation

p Relative risk (95% Cl)
0.431 4.54 ( 0.305-1.660)
0.678 2.56 (0.256-2.428)
0.103 6.58 (0.175-1.172)
0.003 11.88 (1.58-9.765)2

2 Mechanical ventilation is the only significant risk factor confirmed by multivariate analysis.

(21.6%) had UGI bleeding before PICU admission
and 10 cases (19.6%) after 5 days of admission to
PICU. Only for 2 patients (3.9%) UGI bleeding
occurred between 2 to 5 days of admission. On the
other hand, 33 patients (64.7%) developed UGI
bleeding when they were under mechanical venti-
lation and 17 cases (33.3%) had this bleeding
when they were not under mechanical ventilation.
Only 1 patient had UGI bleeding after he had been
weaned off from ventilator.

Among the different variables, significant fac-
tors associated with UGI bleeding using the uni-
variate analysis were as following: platelet
count<100000, prolonged PT and PTT, mechanical
ventilation (Table 1). Mechanical ventilation was
the only significant risk factor in our study, using
multivariate analysis (Table 2). In this study feed-
ing was not found to be as a protective factor
which might result from the reason that we rou-
tinely administered prophylaxis in NPO patients
and it was stopped when feeding started for the
child.

Discussion

As reported in other studies, the prevalence of
UGI bleeding in PICU admitted children is signifi-
cant. It varied between 6.4% and more than 50%
(1-4).We found that the prevalence of UGI bleed-
ing in PICU admitted patients was 34.45% that is
similar to the report of Nithiwathanapong et al
(38.2%) and is lower than other studies like Cool
et al (54.96%), Kuusela et al (53%) and Deero-
janawong et al (51.8%) (1,2,7). This might result
from that our study like the Nithiwathanapong's
study was performed in the PICU admitted patients
but the other above studies were in the mechanical-
ly ventilated patients in The ICU; although the
Cook’s study was in adults and Kuusela's was in
neonates (2,6,7). In this study the mortality of the
patients who had UGI bleeding was significantly

higher than that of those without UGI bleeding
(p<0.05) that was in accordance with the previous
reports (12, 13).

As the other similar studies in adult and chil-
dren, we found that the mechanical ventilation is
the most significant risk factor for UGI bleeding in
PICU admitted patients (1,4,6). It was identified in
multivariate analysis. Mechanical ventilation caus-
es decreased cardiac output and splanchnic hypo
perfusion. This can result in gastric mucosal injury
too(1,5). On the other hand increased production
of pro-inflammatory mediators due to ventilator
effect can cause mucosal injury of Gl tract (1,5). In
some studies coagulopathy is suggested as a signif-
icant risk factor (2-4, 6) but in this study it was
observed only in univariate analysis and not in
multivariate analysis that is similar to Nithi-
wathanapong’s study (2). Organ failure and high
PRISM, are the other suggested risk factors for
UGI bleeding in a few studies (1); but we found no
significant correlation between organ failure and
UGI bleeding furthermore we did not check
PRISM for the patients so that factor didn’t ana-
lyzed in our study. Other factors such as feeding
and drug prophylaxis are prescribed as protective
factors in some studies (8,10,11,14-16) but in this
study we did not find that; which might result from
this reason that we routinely administered prophy-
laxis in NPO patients and it was stopped when
feeding started for the child.

Conclusion

The incidence of UGI bleeding in PICU admit-
ted patients is significant and mechanical ventila-
tion is the most important risk factor for Gl bleed-

ing.
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