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Abstract. Evaluate the usage of octreotide for the control of acute upper gastrointestinal bleeding in children with portal hyper-
tension. A retrospective electronic database analysis of these children was performed over a period of five years. Setting was a
tertiary pediatric intensive care. Case notes of 18 encounters in 13 children were reviewed. A loading dose (1.27 + 0.76 pg/kg)
was administered in seven, with median starting dose of 1.44 + 1.19 pg/kg/h in all other episodes. The mean maximum dose was
1.68 + 1.38 pg/kg/h. Re-bleeding occurred in one third; hemostasis was eventually achieved in all. Octreotide infusion appears
to be safe and effective in controlling pediatric upper gastrointestinal bleeding due to portal hypertension. We also recommend
its use in community and rural hospital settings prior to transfer of such patients to a tertiary care center.

Keywords: Upper gastrointestinal bleeding, children, PICU, octreotide

1. Introduction

Severe upper gastrointestinal (UGI) bleeding in chil-
dren is a relatively uncommon but life threatening com-
plication of portal hypertension. The mortality rate in
adults with UGI bleeding is reportedly in range of 4%
to 9 % [1]. In adult patients with acute UGI bleed, the
hemostatic efficacy of octreotide has been well docu-
mented, and proven comparable to sclerotherapy [2—4].

*Corresponding author: Pulin B. Koul, 3rd Floor, 800 Prudential
Drive, Jacksonville, FL, USA 32207. E-mail: kidscritcare @hotmail.
com.

Children with UGI bleeding who may not be suitable
candidates for major invasive interventions, such as
endoscopic sclerotherapy, angiographic embolization or
shunt surgery, are a therapeutic challenge, may benefit
from continuous octreotide infusion.

Octreotide, the first synthetic somatostatin analo-
gue, has four amino acids in common with native
somatostatin necessary for its biological function. It
has a half-life of 1 to 2 hours, with therapeutic effects
lasting up to 6 hours [2]. Octreotide acts by decreasing
the portal pressure, the hepatic wedge pressure and
azygous blood flow [1,3]. The drug may be effective
because it increases splanchnic arteriolar resistance,
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while inhibiting the hormones involved in vasodilata-
tion [5], and may possess gastrointestinal cytoprotec-
tive properties as it suppresses the gastric parietal cell
acid secretions [6]. The use of octreotide to control
UGI bleed in pediatric literature has been infrequently
documented [6-9]. In this paper, we present our
experience with a series of 18 episodes in 13 patients,
admitted with severe UGI bleed due to portal hyperten-
sion and review its use in pediatric literature so far.

2. Materials and methods

After approval by institutional review board; the
hospital pharmacy electronic database identified the
patients, who had received octreotide, during a 5-year
period. Subsequently, the pediatric intensive care unit
[PICU] electronic database was used to retrieve
the complete files of these patients. The clinical infor-
mation retrieved included: the age, gender, weight,
presenting complaints, diagnosis, hemodynamic para-
meters, imaging studies, tissue diagnosis, past history
of invasive procedures such as sclerotherapy or
embolization, prior H2 blocker or proton pump inhi-
bitor use, and volume of red cell replacement infused
prior to and during the PICU stay. While complete
laboratory data was retrieved and reviewed, pertinent
data is placed in table 1. The dose and the duration of
octreotide therapy were recorded. The treatment end
point was when the first return nasogastric fluid was
clear and patient hemodynamically stable. Thirteen
patients who received continuous infusion of octreo-
tide in 18 episodes of UGI bleeding were included
in the study.

On statistical analysis, descriptive data are presented
with mean =+ standard deviation, unless otherwise
noted. Repeated variables were analyzed using one

Table 1
Diagnosis of all patients during 18 encounters

Diagnosis Number of
patients
Portal venous thrombosis 5
Cavernous transformation of portal vein 2
Congenital hepatic fibrosis 2
Biliary atresia status post liver 1
transplantation
Cirrhosis 1
Alpha-1-antitrypsin deficiency 1
Prehepatic portal hypertension; status 1

post spleno-renal shunt

way ANOVA. Paired t-test was used to analyze pre-
and post-octreotide infusion data. A P value of < 0.05
was considered significant.

3. Results

The data from 18 episodes of UGI bleeding in 13
patients were analyzed. Seven patients were male
and six female. The mean age of patients was 9.89 +
6.59 yr; range 5 mo to 21 yr. The mean body weight
of patients was 30 + 15.77 kg; range 6.5 to 49.4 kg.
Eight patients were transferred from other wards in
our own hospital, while five were transported from
other institutions. The underlying primary diagnoses,
at the time of admission, are given in table 2.

All 13 patients had portal hypertension. There was
a history of prior UGI bleed in preceding 14 episodes.
Six patients had undergone sclerotherapy, either once
or multiple times in past. One patient had splenic vein
embolization done before admission. In all except
four episodes, patients were treated with either H2
blockers or proton pump inhibitors based on discre-
tion of admitting emergency room physician. Ultraso-
nographic examination of the hepato-biliary system
was performed on five patients, revealing partial vein
obstruction (two), total obstruction with no evidence
of portal vein flow (one), cavernous portal vein
(one) and reversal of flow (one). Endoscopy was per-
formed on eight patients. The results are shown in
table 3.

Red cell transfusions were administered during 12
encounters, before or just at the start of octreotide ther-
apy; some episodes also required platelets (n = 3) or
fresh frozen plasma transfusions (n = 5). Recurrent
bleeding during octreotide infusion occurred in six epi-
sodes requiring red cell transfusions in two of those.
A Sangstaken-Blakemore tube was used during one
episode of UGI bleeding, to achieve initial hemostasis.
No immediate or late complication was observed with
its use.

Octreotide infusion was administered for 4 to 392
hours, with a median duration of 28 hours. A loading
dose of 1.27 +0.76 ng/kg was used in seven encounters.
A starting median initial dose of 1.44 + 1.19 pg/kg/h
of octreotide was given as continuous infusion in all
other encounters. The infusion was continued with the
mean maximum dose of 1.68 = 1.38 ug/kg/h in all epi-
sodes. The mean dose at the time of discontinuing the
drug had decreased to 0.86 + 0.73 pg/kg/h. The mean
octreotide dose at the start of the infusion was calculated
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Variables Start of octreotide On octreotide infusion End of octreotide P
infusion infusion
Heart rate (bpm) 114 + 30 109 + 26 97 = 19 0.02*
Systolic blood pressure (mmHg) 111 =18 103 = 18 106 + 14 Not significant
Diastolic blood pressure (mmHg) 5520 59+ 15 57 £ 135 < 0.05%*
Mean arterial pressure (mmHg) 71 £ 18 75+ 15 73 £ 11 < 0.05%*
Hemoglobin (g/dL) 9+28 10 £ 1.8 11+15 Not significant
Platelets (/mm°) 102.000 + 59.000 121 + 62 110 £ 45 Not significant
Prothrombin time (sec) 14+16 14+1.1 14 + 0.6 Not significant
Partial thromboplastin time (sec) 26.8 + 6.18 28.8 £ 6.8 274 27 Not significant
Total bilirubin (mg/dL) 1.46 + 0.66 2.56 + 0.99 28+13 Not significant
Blood glucose (mg/dL) 117 + 58 115 = 19 90 + 14 Not significant
Serum sodium (mEq/L) 138 + 3.4 139 + 2.5 139 £ 45 Not significant
Blood urea nitrogen (mg/dL) 19.5 £ 16.5 7.6 £32 82+3.6 Not significant
Alanine aminotransferase (IU/L) 59 + 45 63.60 = 50.12 66.25 + 55.27 < 0.05*

*Start vs. end of infusion.
**Start vs. during infusion.

Table 3
Diagnoses and findings on endoscopy in eight patients

Peri-hepatic portal hypertension No findings

Cirrhosis Cobblestone appearance
Portal vein thrombosis and portal Varices
hypertension

Upper gastrointestinal bleed of
unknown etiology

No findings

Portal vein thrombosis and portal Varices
hypertension

Portal vein thrombosis and portal Varices
hypertension

Status post liver transplant for Varices
biliary atresia

Congenital hepatic fibrosis and Varices

portal hypertension

as the average of the first hour octreotide infusion rate.
The mean octreotide dose at the end of infusion was
calculated as the average of the last hour of the infu-
sion before discontinuing it. The hemodynamic and
laboratory values at the beginning, during and at the
end of all octreotide treatments periods are presented
in table 2.

Heart rate significantly decreased from start to the end
of octreotide infusion (P< 0.02), while the systolic
blood pressure showed no significant change. However,
diastolic blood pressure and mean arterial pressure were
significantly higher during the infusion as compared to
their levels before the infusion (P < 0.05).

Hemoglobin remained stable during the period of
octreotide infusion; while thrombocytopenia (platelet
count < 100,000/mm3) was observed in 10 of 18

episodes before the start of octreotide, and was relatively
unresponsive to platelet infusion therapy. Hyperglyce-
mia (blood glucose level > 120 mg/dL) was noted in
two patients after the start of octreotide infusion; this
however resolved as infusion continued. Blood urea
nitrogen decreased significantly (P <0.05), while all
other laboratory values remained unchanged during the
infusion. The median volume of blood transfusion from
the time of admission to the end of octreotide infusion
was 17.94 mL/kg (range 300 mL to 1,500 mL).
During 12 episodes, patients achieved complete
hemostasis and hemodynamic stability on octreotide
alone. In six encounters, after achieving initial hemos-
tasis in the unit, the patients needed long-term man-
agement procedures such as, transjugular intrahepatic
portosystemic shunt or portocaval shunt surgery.

4. Discussion

Severe UGI bleeding is a relatively uncommon
clinical problem in children and adolescents. Here,
we report 18 encounters of UGI bleeding in a cohort
of 13 pediatric patients; all were a consequence of
portal hypertension. The management of UGI bleed-
ing in pediatrics has been based mostly on adult
experience. Vasoactive therapies with vasopressin,
somatostatin and octreotide are effective in the emer-
gency control of the bleed [1-4], that includes bleed-
ing from esophageal varices [10-17]. Octreotide use
in such pediatric patients has thus far been reported
in total of 69 episodes in 53 patients [6-9].
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Eroglu et al. [7] reported a series of 35 episodes of
UGI bleed in 21 patients with portal hypertension,
who were treated with an octreotide infusion (loading
dose 1-2 pg/kg/h), followed by, a continuous infusion
(1-2 pg/kg/h) for a duration of 19 hours to 1 week.
Authors suggested that without the intrinsic liver dis-
ease the response to octreotide might be better with
lower mortality.

In our study, octreotide infusion effectively con-
trolled UGI bleeding in all patients. Although recur-
rent bleeding during octreotide administration was
noted (n = 6), hemostasis was eventually achieved in
all without any additional interventions. Bleeding fol-
lowing endoscopy occurred in one patient and was
successfully controlled with octreotide infusion. There
is not sufficient data to recommend a definitive
octreotide dosing for the control of acute pediatric
UGI bleeding. The dosing schedules published in
prior studies include: (a) a loading dose of 1 pg/kg
followed by continuous infusion of 1 pg/kg/h [6],
(b) a loading dose of 1.66 + 0.27 ug/kg followed by
a continuous infusion of 2.06 + 0.86 pg/kg/h [9],
and (c) a loading dose of 1 to 2 pg/kg followed by
infusion of 1 to 2 pug/kg/h [7]. In our cohort, the bolus
and the continuous infusion dose of octreotide used
was similar to that of above mentioned studies.

No immediate or short term side effects were
observed with use of octreotide in the present series;
however, thyroid function tests were not done in the
patient who needed prolonged infusion (432 hours).
Based on the cumulative data and our own observations,
we recommend that octreotide can be used as bolus of
2 ug/kg followed by continuous infusion of 1 pug/kg/h.
The maximum dose should be titrated to achieve the
desired effect i.e., cessation of UGI bleeding.

The duration of octreotide infusion for UGI bleed-
ing has been previously reported to be as short as
3 hours and as long as 36 days [7], which is similar
to our own observations. The decrease in heart rate
and stability in systolic blood pressure is probably a
consequence of hemorrhage control and intravascular
volume repletion. The increase in diastolic and mean
arterial blood pressure during octreotide infusion
may be direct effect of the medication.

The published pediatric data [6-9] suggests a decrease
in the requirements of blood products after initiation of
octreotide therapy. Eroglu et al. [7] report a 71% rate
of bleeding control in the group with portal hypertension
with 21 mL/kg of packed red cells used during the

medication infusion; similar to what we observed in this
study (17.94 mL/kg). Further, in the present series, the
need for red cell transfusion was required in only two
episodes after the start of octreotide therapy, as com-
pared to 12 episodes before the start of the therapy.

Clinically, no significant adverse event was
observed in the present study, or in all the published
pediatric data. The only adverse event we observed
was transient hyperglycemia in two patients, similar
to other reports [9]. It is speculated that octreotide
may be associated with the hyperglycemia because of
anti insulin effect [18]. Zellos and Schwarz [8] admi-
nistered a high dose of octreotide (4 to 8 pg/kg/h) for
therapy of severe chronic UGI bleeding for prolonged
periods of time (24 to 50 months). They noticed a
decrease in linear growth velocity and laboratory evi-
dence of hypothyroidism in one patient. They also
did cost benefit analysis showing that the total cost of
octreotide infusion was half of that of blood transfu-
sions; without factoring in the innate risks of blood
product transfusions. One of our patients received
octreotide infusion for 3 weeks, with no apparent effect
on his thyroid function. However, the patient was not
followed for long-term effects on his linear growth.

Octreotide infusion therapy achieves hemostasis in
80% of adult patients with acute UGI bleeding due to
portal hypertension [11,12,15,16]. Both in our study
and in the previous report [7], very effective hemosta-
sis was achieved in children with acute UGI bleeding
secondary to similar etiopathology following the initia-
tion of continuous octreotide therapy. Randomized
controlled studies are a difficult clinical undertaking
in this situation because of the intrinsic heterogeneity
of the etiologies causing the UGI bleed [9]. We con-
clude, based on our data and other similar observa-
tional studies, that continuous octreotide infusion, in
children, is safe and effective in controlling acute
UGI bleed; including that due to portal hypertension.
While octreotide may decrease the blood product
requirements, it may be used either for definitive man-
agement or as a bridge to invasive management. Most
of the patients in our study had extra hepatic portal
hypertension. This fact should be taken into account
before applying the results of this study to a large
population. We recommend, because of excellent ther-
apeutic profile, a continuous octreotide infusion, which
may be initiated at the referring community or rural
hospital prior to transfer of such patients to a tertiary
care facility.
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