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Abstract. Sixty patients with endoscopically con- 
firmed active variceal bleeding entered a random- 
ized controlled clinical trial aimed at comparing 
the efficacy of octreotide vs. terlypressin in the con- 
trol of acute variceal hemorrhage (period I, 24 h) 
and in the prevention of early rebleeding (period II, 
6 days). Of the sixty 30 received octreotide (period 
I, 100 lag bolus followed by continuous intravenous 
infusion at 25 lag/h; period II, 100 lag t.i.d, subcuta- 
neously), and 30 received terlypressin (period I, 
2 mg intravenous bolus every 4 h; period II, 2nd 
day, 2 mg every 6 h; from 3th to 7th days, 1 mg 
every 6 h). Control  of bleeding was achieved in 23 
(76.6%) patients receiving octreotide and in 16 
(53%) treated with terlypressin (NS); none of these 
patients suffered rebleeding during treatment. No 
significant difference in mortality was observed be- 
tween the two groups during the hospitalization 
period. Complications due to therapy were lower 
with octreotide than with terlypressin (P < 0.01). 
Under the same effectiveness conditions the cost/ 
benefit ratio must  be taken into account. 
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Among the drugs proposed for the treatment of 
upper gastrointestinal bleeding in cirrhotics, alone 
or in association with conventional therapy (Sen- 
gstaken or Linton balloon, sclerotherapy), vaso- 
pressin and natural somatostatin has widely been 
used over the past 20 years with successful control 
of the bleeding [6, 18, 24]. Their beneficial effects are 
due to vasoconstriction of the splanchnic area 
which reduces blood flow and pressure in the por- 
tal venous system. High doses of somatostatin have 
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been demonstrated to be more effective than place- 
bo and at least as effective as vasopressin in con- 
trolling hemorrhages [4]. Nevertheless, the use of 
vasopressin is limited by the effect on heart and 
coronary arteries [2], while somatostatin must  be 
administered at high doses and by continuous par- 
enteral infusion because of its short half-life. In the 
search of new agents without these side effects a 
vasopressin analogue, triglycyllysine vasopressin 
(terlypressin), and a long-acting somatostatin ana- 
logue (octreotide) have recently been proposed. 

This prospective randomized clinical trial was 
designed to compare these two vasoactive drugs 
during the acute bleeding and the hospitalization 
period following the acute hemorragic episode in 
cirrhotics with portal hypertension. 

Patients and methods 

Patient selection 

Between June 1990 and January 1993, 72 patients 
presenting with upper gastrointestinal bleeding 
were admitted to the Intensive Care Liver Unit of 
the Infectious Diseases Department  of the Univer- 
sity of Parma. Twelve of these were excluded be- 
cause they did not fit the inclusion criteria (see be- 
low). A total of 60 consecutive patients were thus 
evaluated. 

All patients had liver cirrhosis, previously diag- 
nosed by laparoscopy and/or  liver biopsy. A diag- 
nostic esophagogastroduodenoscopy performed by 
experienced endoscopists within 6 h after admis- 
sion revealed either active bleeding from 
esophageal or gastric varices or a single varix with 
stigmata of recent hemorrhage. Active variceal 
bleeding was defined by: (a) bleeding from 
esophageal or gastric varices visible at the time of 
endoscopy; (b) presence of a blood clot over an 
esophageal or gastric varices, with no other endo- 
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scopically observed source of bleeding; (c) presence 
of large esophageal or gastric varices and blood in 
the stomach with exclusion of other causes of 
bleeding (erosive gastropathy or ulcers) at emer- 
gency endoscopy and confirmed at early control. 
Olympus GIF IT-10 or GIF XQ-20 endoscopes 
were used. At each endoscopic session the size of 
the esophageal varices was graded according to 
Beppu et al. classification [1]: grade 1, smaller than 
3 ram; grade 2, 4-6 ram; grade 3, 7-10 mm; grade 
4, larger than 10 mm or large enough to fill the 
esophageal lumen completely. Gastric varices were 
graded according to the criteria proposed by the 
North Italian Endoscopy Club [31]: F1, large 
varices but rectilinear; F2, resembling F1 but only 
mildly tortuous; F3, rectilinear, nodular, and tortu- 
ous varices. Based on endoscopic findings and on 
the decrease in hemoglobin level (to above or be- 
low 2 g/dl), the investigators defined the severity of 
the bleeding as severe or moderate. 

Criteria for eligibility were: age over 18 years, 
no history of former myocardial infarction, no car- 
diac or renal failure, and no pregnancy. Patients 
with contraindications to endoscopy, intercurrent 
illness with death expected within 2 months, or 
symptoms of esophageal dysfunction were exclud- 
ed from the study. 

Thirty-eight subjects presented with hemateme- 
sis, 58 with melena, and 12 with hypovolemic 
shock. Esophageal varices were the cause of bleed- 
ing in 41 patients and gastric varices in 19. Seven- 
teen patients had one or more previous gastrointes- 
tinal bleeding episodes, and 15 had undergone pre- 
vious sclerotherapy treatment in other depart- 
ments. Informed consent was obtained from each 
patient or relative, after a detailed explanation of 
the nature and purpose of the study according to 
Helsinki declaration. 

Trial description 

The patients were randomized by a table of ran- 
dom numbers (each number contained in a closed 
envelope) to receive either octreotide (group A, 
n = 30) or terlypressin (group B, n = 30). Patients 
were blinded to treatment, but clinicians were not. 
A double-blind study was not possible because of 
the differing schedules for the two drugs. 

Acute treatment (period I, 24 h). On admittance to 
the intensive care unit all patients had major upper 
gastrointestinal bleeding. The first therapeutic ap- 
proach was the immediate start in both groups of 
vasoactive treatment (group A: octreotide 100 gg 
bolus followed by the continuous intravenous infu- 

sion of 25 lag/h; group B: terlypressin 2 mg bolus 
every 4 h). At the same time, blood, plasma, plasma 
expanders, and fluid were administered, based on 
the clinical condition, to restore stable hemody- 
namic conditions. The Sengstaken-Blakemore tube 
was positioned, but the balloon was not inflated 
unless required by the persistence and the severity 
of bleeding. The source of bleeding was confirmed 
by emergency upper gastrointestinal endoscopy 
performed at an average time of 5.3 h (range 2-6) 
after admission. The ECG was continuously moni- 
tored throughout drug infusion. Blood samples 
were drawn every hour from cubital vein to check 
red blood cells, white blood cells, hemoglobin, he- 
matocrit, glycemia, blood ammonia, and urea. At 
the end of the acute period the patients still bleed- 
ing underwent, for ethical reasons, sclerotherapy 
treatment. Sclerotherapy was performed in all pa- 
tients by the same endoscopist. The sclerosant used 
was 1-1.5% polydocanol at the rate of 15-20 ml by 
intra- and perivariceal multiple injections. All pa- 
tients continued pharmacological therapy (see be- 
low). 

Postacute treatment (period 1I, 2nd-7th day). 
Group A received octreotide 100 lag t.i.d., adminis- 
tered subcutaneously; group B received terlypress- 
in, 2 mg every 6 h on the 2nd day and then 1 mg 
every 6 h until the 7th day, given intravenously. 
The patients received the standard routine man- 
agement for variceal bleeding; neither specific va- 
soactive compounds (other than the trial drug) nor 
antiulcer treatments (including H 2 receptor antago- 
nists) were allowed. Concomitant therapies for dis- 
orders unrelated to the trial indication were admin- 
istered and recorded. 

Follow-up. A follow-up period of 2 months started 
at the end of the period II for all patients: they were 
checked by clinical and endoscopic examinations 
on days 7, 15, 30, and 60. During the follow-up 
sclerotherapy treatment was carried out only in pa- 
tients showing endoscopic signs of rebleeding. Dur- 
ing the whole observation time, possible adverse 
effects (noxious and unintended reactions) or side 
effects (effects of the two drugs in addition to their 
intended function) were recorded. 

Definition of control of bleeding and 
treatment failure 

Control of hemorrhage was defined as the cessation 
of bleeding for at least 12 h consecutively. Cessa- 
tion of bleeding was defined by the absence of fresh 
blood in the nasogastric aspirate for 1 h, associated 



Table 1. Clinical and laboratory characteristics of 60 patients in octreotide (A) and terlypressin (B) groups. 

Group A Group B P 
(n = 30) (n = 30) 
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Age (years) 64.7 _+ 10.7 66.7 _+ 10.6 

Sex: male/female 18/12 17/13 

Etiology of cirrhosis 
Alcoholic 11 9 
Posthepatitic 
HCV 14 13 
HBV 5 8 

Child-Pugh grade 
A 4 5 
B 23 21 
C 3 4 

Mean data on admission 
Hemoglobin(g/dl)  8.9_+ 0.8 8.8_+ 0.8 
Hematocr i t (%)  26.4_+ 2.2 26.0_+ 4.1 
Sistolic blood pressure (mmHg) 98.6-+ 6.7 97.8_+ 7.3 
Diastolic blood pressure (mmHg) 66.3-+ 6.7 67.4-+ 8.3 
Heart rate (beats/min) 99.6_+ 10.8 102.4-+ 9.2 
Albumin (g/dl) 2.7_+ 0.4 2,6_+ 0.3 
Prothrombin ratio (%) 60.5-+ 8.7 61.4_+ 11.3 

NS * 

NS ** 

NS ** 

NS** 
NS ** 

NS ** 
NS ** 
NS ** 

NS * 
NS * 
NS* 
NS* 
NS* 
NS* 
NS * 

* Student's t test for unpaired data; ** Fisher's exact test 

with stabilization of hematocrit and vital signs (i.e., 
blood pressure and heart rate); this was confirmed 
by endoscopy performed at the 24th h. Rebleeding 
was defined as recurrence of bloody emesis or 
bright red blood in the nasogastric aspirate with a 
drop in the hemoglobin level of more than 1 g/dE 
Treatment failure was defined as the occurrence of 
each one of the following symptoms: continued 
bleeding uncontrolled by treatments and requiring 
blood transfusion; deterioration of vital signs unre- 
lated to other factors. 

End-points 

The primary end-points of the study were the con- 
trol of active variceal bleeding and the incidence of 
recurrent bleeding. Secondary end-points included 
incidence of complications depending on pharma- 
cological treatment and overall mortality. 

Statistical analysis 

For calculation of sample size we assumed a bleed- 
ing control rate of about 47% with terlypressin and 
about 75% with octreotide after an intermediate 
analysis on 30 patients. Of consequence a global 
number of 30 patients for each group was consid- 
ered in order to foresee an alpha error of 0.05 and 
a power of 85%. Data are reported as mean _+ SD. 
Student's t test for unpaired data, the chi-square 

test for k independent samples, and Fischer's exact 
test were used for the statistical analysis of the re- 
sults. For mortality assessment the Kaplan-Meier 
method was used to construct life tables, and the 
generalized Savage (Mantel-Cox) test was used to 
assess differences between the groups. 

Results 

The clinical and laboratory features of all patients 
at the time of randomization are reported in Table 
1. No statistically significant difference was ob- 
served between the two groups in relation to age, 
sex, etiology of cirrhosis or liver function tests. In 
addition, there was no difference between the two 
groups with respect to the Child-Pugh classifica- 
tion [7]; in both groups about  80% of the patients 
were in class A or B. Table 2 illustrates the endo- 
scopic assessment of bleeding; the two groups were 
also comparable here. 

Control of bleeding 

Period I. At the end of the period I (24 h) the hem- 
orrhage was stopped in 23 (76.6%) and in 16 
(53.3%) patients in groups A and B, respectively. 
This difference was not statistically significant. Re- 
garding the anatomical source of the hemorrhage, 
in group A the bleeding was stopped in 17 of the 21 
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Table 2. Endoscopic assessment of bleeding in octreotide (A) 
and terlypressin (B) groups 

Group A Group B P* 
(n = 30) (n = 30) 

Source of bleeding 
Esophageal varices 21 20 NS 
Gastric varices 9 10 NS 

Severity of bleeding** 
Severe 17 18 NS 
Moderate 13 12 NS 

Previous G.I. bleeding 
Yes 8 9 NS 
No 22 21 NS 

Previous sclerotherapy treatment 
Yes 7 8 NS 
No 23 22 NS 

* Fischer's exact test; ** Investigators assessment 

Table 3. Results of octreotide (group A) and terlypressin (group 
B) treatment in controlling acute variceal bleeding 

Group A Group B P* 
(n = 30) (n = 30) 

Primary control 23/30 (76.6%) 16/30 (53.3%) NS 
of bleeding 
Esophageal varices 17/21 (80.9%) 12/20 (60%) NS 
Gastric varices 6/9 (66.6%) 4/10 (40%) NS 

*Fischer's exact test 

patients with esophageal varices (80.9%) and in 6 
of 9 with gastric varices (66.6%); in group B com- 
plete control of bleeding was obtained in 12 of the 
20 patients with esophageal varices (60%) and in 4 
of 10 (40%) with gastric varices (Table 3). No statis- 
tical correlation was found between acute variceal 
bleeding and the extent of bleeding (moderate or 
severe) in the two groups. Primary control of mod- 
erate and severe bleeding was effective in 19 of 22 
and in 5 of 8 patients in group A (chi 

square = 2.088, NS) and in 14 of 23 and 2 of 7 (chi 
square = 2.249, NS) in group B, respectively. The 
interval between initiation of drug infusion and full 
control of bleeding was shorter in the patients 
treated with octreotide (6.3 ± 4.1 h) than in those 
with terlypressin (8.5 _+ 4.5 h) but without statisti- 
cally significant difference. To achieve a stable 
hemodynamic condition, the patients of the two 
groups received on average 1.7 _+ 1.4 and 1.8 _+ 1.5 
blood units (NS) or 1680 + 755 and 
1760 + 785 ml (NS) of plasma expanders or other 
fluids (i.e., saline or hypertonic glucose solutions), 
respectively. The esophageal balloon was inflated 
after 4 h only in one patient in group A for contin- 
uous and massive bleeding. No patient suffered re- 
bleeding during period I in either groups. No corre- 
lation between bleeding control and the Child- 
Pugh classification was observed for either treat- 
ments (Table 4). 

Period II. Seven patients in group A and 14 in 
group B still bleeding at the end of the period I 
underwent the first session of sclerotherapy (Fig. 1). 
At the end of period II (7th day) 29 patients in 
group A were alive and free of bleeding vs. 28 in 
group B. One patient (class C) in group A and two 
patients (both class C) in group B died within 4 
days for hepatorenal syndrome, massive bleeding, 
and pulmonary complications, respectively. 

Follow-up. At the end of the 2 months of follow-up 
27 patients in group A and 26 in group B were alive 
and free of bleeding (Fig. 1). In neither group was 
there any patient with bleeding controlled by the 
vasoactive treatment who suffered rebleeding dur- 
ing this period. Two patients in group A and two in 
group B who underwent scleroteraphy in period II 
rebled and died for hypovolemic shock and hepatic 
failure 12-21 days after discontinuation of treat- 
ment. 

Table 4. Control rate of bleeding with octreotide (group A) and terlypressin (group B) in relation to Child-Pugh classification 

Classa Control Bleeding P* Mortality P** 
(n) (%) (n) (A+B vs C) 

A 3/4 75 0 
Group A B 19/23 82.6 NS 0 
(n = 30) C 1/3 33.3 3/3 0.001 

A 3/5 60 0 
Group B B 14/21 66.6 NS 0 
(n = 30) C 0/4 0 4/4 0.001 

a Class A: good hepatic function; class B: intermediate hepatic function; class C: poor hepatic funcion (8); * chi-square test for 
independent samples; ** Fisher's exact test 
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Fig. 1. Outcome of treatment with octreotide and terlypressin in 
patients with acute variceal hemorrhage. Period 1, 24 h; period 2, 
next 6 days;follow-up, next 60 days 

Complications 

None patients experienced adverse or side effects 
that  required withdrawal of t reatment  during the 
acute phase or the maintenance period (Table 5). 
The complication rate was significantly lower 
(P < 0.01) in group A (7 patients, 23.3%) than in 
group B (19 patients, 63.3%). Adverse reactions 
such as episodes of bradycardia  or ventricular ex- 
trasystoles occurred in seven patients: two and one 
in group A and three and one in group B, respec- 
tively. Side effects such as transient severe diarrhea 
were experienced by two patients in group A and 
seven in group B in which increased bowel move- 
ments were observed in all patients. Among  other 
side effects, transient hyperglicemia was registered 
in three patients of group A; episodes of abdominal  
pain, headache, and E C G  ischemia in two, two and 
three patients of group B, respectively. The 
episodes of E C G  ischemia were transient and inter- 
curred without  clinical symptoms. The E C G  alter- 
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Table 5. Complications during therapy in octreotide (A) and 
terlypressin (B) groups 

Group A Group B P* 
(n = 30) (n = 30) 

N. of patients with complications 7 18 0.01 
Adverse effects 

Bradycardia (<50 heart-beats/min) 2 3 NS 
Ventricular extrasystoles 1 1 NS 

Side effects 
Severe diarrhoea 2 7 NS 
ECG ischemia 0 3 NS 
Abdominal pain 0 2 NS 
Transient hyperglycemia 3 0 NS 
Headache 0 2 NS 

*Fisher's exact test 
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Fig. 2. Kaplan-Meier survival plots of 9.5 weeks for patients 
randomized to receive octreotide (0C7~ or terlypressin (TER). 
Time O, time of endoscopy 

ation improved spontaneously,  and no specific 
t reatment  was needed. One patient treated with oc- 
treotide showed more than one complication. 

Mortality 

Overall mortal i ty  during the study period was sim- 
ilar in both  groups (Fig. 1). Three patients treated 
with octreotide (10%) and four patients receiving 
terlypressin (13.3%) died (NS). The Kaplan-Meier  
9.5-week survival plots (Fig. 2) were similar for pa- 
tients treated with octreotide or terlypressin and 
the difference in the progression rate between the 
two groups of subjects was not  significant (95% 
confidence intervals: group A 8.21-9.62 weeks; 
group B 7.72 9.56 weeks). The mortal i ty  rate was 
clearly correlated with the Child-Pugh classifica- 
tion and in both groups was significantly higher in 
Child C patients (Table 4). 
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Discussion 

Bleeding from esophageal and/or  gastric varices is 
a well-recognized complication of portal hyperten- 
sion in cirrhotics, associated with 28-65% mortali- 
ty [20]. It is known that some vasoactive drugs can 
reduce portal pressure. In experimental studies 
vasopressin has been shown to induce potent  vaso- 
constriction in the splanchnic circulation decreas- 
ing portal blood flow and pressure [2, 25]. This 
drug has been widely used in several clinical trials 
in the treatment of variceal bleeding [6, 18, 24]. 
Nevertheless vasopressin infusion is associated 
with undesirable side effects such as coronary vaso- 
constriction, pulmonary edema, and abdominal  
colic [2]. The action of vasopressin analogue, terly- 
pressin (triglycyllysin vasopressin), a p rohormone  
releasing the active hormone  by gradual enzymatic 
cleavage of terminal aminoacids in vivo [21], on 
portal blood flow and pressure is more prolonged 
in time (4-6 h instead of 15-30 min). Several studies 
have shown a full control of the acute variceal hem- 
orrhage without effect on heart in about 50-80% of 
treated patients, with less side effects than vaso- 
pressin [9-11, 23, 27, 32, 33]. 

Several uncontrolled and controlled studies 
have shown that somatosta t in  infusion can arrest 
variceal bleeding .in cirrhosis [3, 12, 15, 22, 29, 30]. 
However, large amounts  of the natural peptide 
must  be administered by i.v. infusion because of its 
very short half-life (2-4 min). 

To circumvent this limitation, a new synthetic 
somatostatin analogue, octreotide, with the same 
biological effect of the native peptide and a much 
longer half-life (100 rain), has recently been pro- 
posed [8]. The rationale for using octreotide in the 
treatment of upper gastrointestinal bleeding is the 
significant reduction in portal pressure obtained in 
experimental animal models [13] and in patients 
with portal hypertension either with intravenous 
bolus administration or continuous infusion or 
subcutaneous injection [5, 14, 19]. Some recent ran- 
domized clinical studies have shown that the effica- 
cy of octreotide in the control of variceal bleeding 
is similar to that of sclerotherapy [28] or 
esophageal tamponade  [17]. 

The present randomized trial was designed to 
investigate the effects of octreotide and terlypressin 
in cirrhotic patients during the acute bleeding and 
the following hospitalization period. Acute variceal 
bleeding was arrested in 76.6% of patients by oc- 
treotide infusion and in 53.3% by terlypressin 
treatment;  the difference between the two groups 
was not statistically significant. The success rates 
with octreotide or terlypressin separately consid- 

ered were similar to those reported in previous con- 
trolled studies [26, 28]. Hemorrhage control and 
stable hemodynamic condition were achieved in a 
short time in both groups. No significant difference 
was observed in the time needed to stop the bleed- 
ing. Nevertheless, octreotide controlled the hemor- 
rhage more rapidly than terlypressin (6.3 vs. 8.5 h); 
since clinical outcome and blood transfusion re- 
quirements in the two groups were similar, this ap- 
pears to be less relevant. Therefore the results of the 
present study suggest that octreotide and terly- 
pressin are equally effective in the acute treatment 
of variceal bleeding. 

The control of rebleeding was achieved with 
either treatment in all patients: those still bleeding 
at the end of the acute phase underwent sclerother- 
apy treatment together with administration of va- 
soactive drugs. No further bleeding was observed 
during period II in patients of group A, while two 
patients continued to bleed in group B even though 
sclerotherapy had been carried out. 

Terlypressin induced a significantly higher 
number  of complications than octreotide, as re- 
ported in previous studies (mainly cardiovascular 
and gastrointestinal [27]). Moreover, the increased 
bowel movements  induced by terlypressin could be 
considered beneficial in cirrhotic patients with 
protein intolerance because of the lower intestinal 
absorption of ammoniagenic compounds.  This 
could explain the higher blood ammonia  levels ob- 
served in group A than in group B (98.2 _+ 27.1 vs. 
70.4 _+ 27.l; P < 0.005, data not shown). There- 
fore, the lower rate of side effects induced by oc- 
treotide could mean a more selective action of this 
drug on the splanchnic vascular bed [16]. 

The mortality, strictly related to the degree of 
impairment  of liver function, was higher in Child- 
Pugh class C than in classes A and B. 

In conclusion, the results of this single-blind 
randomized clinical trial suggest that octreotide is 
at least as effective as terlypressin as a stop-gap 
adjuvant therapy, before other treatment (scle- 
rotherapy, transgiugular intravenous porto-sys- 
temic shunt) are carried out in bleeding cirrhotics. 
Both drugs, either alone or associated with scle- 
rotherapy, exert a similar favourable effect also on 
early rebleeding. Moreover, the involved cost/bene- 
fit ratio must  be taken into account, since the cost 
of terlypressin is approximately 6.7 times higher 
than that of octreotide. 

Further investigations on larger populations of 
patients, possibly by double blind trials, are needed 
to confirm these observations. 
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