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Abstract

Objectives. The objectives of this study were to compare
the effect of the treatment with propranolol to that with
propranolol and isosorbide-5-mononitrate in portal
hypertension, as assessed by Doppler ultrasound
parameters in patients with cirrhosis.

Methods. A prospective study of two groups, each of
30 patients with cirrhosis Child-Pugh A was performed. In
one group 40 mg/day propranolol were administered for 6
months and in the other, a combined treatment with
propranolol 40 mg/day and isosorbide-5-mononitrate 40 mg/
day was administered for 6 months. In all patients the
presence of esophageal varices was confirmed by upper
gastrointestinal endoscopy and abdominal ultrasonography
and Doppler ultrasonography of the portal vein was
performed. The patients were monitored for: the velocity of
blood flow in the portal vein, the cross sectional area of the
portal vein and the portal vein congestion index. Data
analysis used #-Student test, Pearson and Spearman
correlation. A p value of <0.05 was considered to be
significant.

Results. A significant decrease of all parameters after 6
months was observed in the group with combined therapy
with propranolol and isosorbide-5-mononitrate (p<0.05). The
relative decrease of the cross sectional area of the portal
vein and of the portal vein congestion index was more
important when patients had higher initial values of the two
parameters, indicating an increased hemodynamic
impairment (Pearson, p<0.001). In patients treated only with
propranolol, the relative decrease correlated with its initial
value for all parameters.

Conclusion. The combined therapy with propranolol and
isosorbide-5-mononitrate proved to be superior to the mono-
therapy with propranolol in decreasing the hemodynamic
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parameters in portal hypertension, probably by an additive
effect.
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Rezumat

Introducere. Scopul studiului a fost de a evalua
comparativ eficienta tratamentului cu propranolol si a celui
asociat cu propranolol si isosorbid 5 mononitrat in
hipertensiunea portald, la pacientii cu cirozi hepatici.

Metodi. S-a efectuat un studiu prospectiv, la doud loturi
a cate 30 pacienti cu cirozd hepatici, clasa Child A: un lot la
care s-a administrat propranolol 40 mg/zi, 6 luni i un lot la
care s-a administrat tratament asociat cu propranolol 40 mg/
zi siisosorbid 5 mononitrat 40 mg/zi, 6 luni. La toate cazurile
s-a confirmat endoscopic prezenta varicelor esofagiene si
s-a efectuat ecografie abdominald si eco-Doppler al venei
porte si arterei hepatice. Parametrii urmdriti au fost: viteza de
flux in vena portd, diametrul venei porte si indicele de
congestie al venei porte. Pentru analiza statistici s-au folosit
teste parametrice: testul t-Student de comparare a mediilor
si testele Pearson si Spearman de corelatie. O valoare a p<0,05
a fost considerati semnificativi statistic.

Rezultate. La grupul la care s-a folosit asocierea
propranolol si nitrati s-a observat o scidere semnificativa
statistic a tuturor parametrilor dupd 6 luni de tratament
(p<0,05). La acesti pacienti, sciderea relativd a diametrului
venei porte si a indicelui de congestie al venei porte a fost
cu atit mai mare cu cat valoarea initiald a celor doi parametri
a fost mai mare, deci au avut o alterare hemodinamici mai
intensd (Pearson, p<0,001). La pacientii tratati doar cu
propranolol, sciderea relativd s-a corelat cu valoarea initiald
pe toate cele trei serii de parametri.

Concluzii. Asocierea propranolol — isosorbid 5 mono-
nitrat s-a dovedit superioard monoterapiei cu propranolol in
sciderea parametrilor hemodinamici din hipertensiunea
portald, probabil prin sumarea efectelor.
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Introduction

A major cause of cirrhosis-related morbidity and mortality
is the development of variceal hemorrhage, a direct
consequence of portal hypertension. Each episode of active
variceal hemorrhage is associated with 30 per cent mortality
(1,2). In addition, survivors of an episode of active bleeding
have a 70 per cent risk of recurrent hemorrhage within one
year of the bleeding episode (3).

Increased resistance to portal blood flow, which is the
main factor in the pathophysiology of portal hypertension,
is caused by the morphological changes occurring in chronic
liver diseases. These are aggravated by a dynamic
component, due to the active reversible contraction of
different elements of the porto-hepatic vascular bed
(myofibroblasts). This provides a rationale for the use of
vasodilators to reduce intrahepatic resistance and portal
pressure. Another factor which raises portal hypertension
is the increased portal blood inflow, caused by arteriolar
splanchnic vasodilation and hyperkinetic circulation. Most
pharmacological interventions have been used to correct
the increased portal blood inflow: beta-blockers,
vasopressin derivatives and somatostatin (4).

Although the efficacy of propranolol in portal
hypertension is well established, the necessity of the
combined treatment with isosorbide-5-mononitrate derives
from the fact that, due to concomitant diseases, the optimal
propranolol dosage can not always be administered (5, 6).

The objectives of this study were to compare the effect
of the treatment with propranolol with that of propranolol
plus isosorbide-5-mononitrate on portal hypertension in
patients with cirrhosis.

Patients and methods

A prospective study of two groups, each comprising 30
patients (Table 1) with viral cirrhosis Child-Pugh A was
performed: in one group 40 mg/day propranolol were
administered for 6 months and in the other a combined
treatment with propranolol 40 mg/day and isosorbide-5-
mononitrate 40 mg/day was administered, also for 6 months.

Table I Characteristics of the studied patients

Nr. of Males/ Age (yrs) Viral B Viral C

patients Females Mean + SD  cirrhosis cirrhosis
(no.) (no.)

30 13/17 38+/-5 22 8

30 20/10 35+/-5 18 12

The inclusion criteria were cirrhosis Child-Pugh A, pre-
sence of esophageal varices confirmed by upper gastro-
intestinal endoscopy.

In all patients abdominal ultrasonography and Doppler
ultrasonography of the portal vein were performed. The
patients were monitored for: the velocity of blood flow in
the portal vein (VFP), the cross sectional area of the portal
vein (PVD) and the portal vein congestion index (PCI).

Statistical analysis used t-Student test, and Pearson and
Spearman correlation tests. A p value of less than 0.05 was
considered to be significant.

Results

The values of VFP, PVP and PCI decreased with 9% in
group A (Table II), and the values of VFP decreased with
10%, of PVP with 24% and of PCI with 25.5% in group B
patients (Table III).

Table II The portal hemodynamic parameters after 6-month
treatment with propranolol (Group A)

Mean values after
6-month treatment

Mean initial
values

Portal hemo-
dynamic parameters

VFP 11 cm/sec = 0.5 10 cm/sec + 1
PVD 22 mm + 1 20 mm + 1
PCI 0.3454 £ 0.010 0.3140 £ 0.010

Table I1I The portal hemodynamic parameters after 6-month treat-
ment with propranolol and isosorbide 5 mononitrate (Group B)

Mean values after
6-month treatment

Mean initial
values

Portal hemo-
dynamic parameters

VFP 10 cm/sec = 1 9 cm/sec £ 1
PVD 21 mm + 1 16 mm £ 1
PCI 0.3461 + 0.010 0.2232 + 0.010

The matching of all patients was performed in order to
have no significant differences between the initial parameters
of the two groups.

In patients treated with propranolol (group A) we did
not observe a significant decrease of the three parameters
(Fig.1a,b). However, in the patients treated with the
combination propranolol and nitrates (group B) we
observed a significant decrease of the parameters after 6
months of treatment, as follows: between the initial value of
VFP and its value after 6 months of treatment —p < 0.05, for
PVD and PCI changes p <0.001 (Fig.2).

A correlation was found (Spearman, p <0.03) between
the relative decrease of VFP and PVD only in patients treated
with propranolol (Fig.3).

In patients treated with propranolol and nitrates, the
relative decrease of PVD and PCI was as high as high their
initial value of PVD and PCI was (Pearson, p <0.001) (Fig.4).

This leads to the conclusion that the combined treatment
(nitrates and propranolol) was more effective in case of
higher initial values of PVD and PCI (patients with more
serious hemodynamic impairment).

In patients treated with propranolol alone, the relative
decrease correlated with the initial value for all the three
parameters (Fig.5 a,b,c) (p <0.001).

Discussion

In patients treated with the combined treatment of
propranolol and nitrates, we found a significant decrease of
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Fig.1 Starting values of the cross sectional area of the portal vein (PVD) (a) and portal vein congestion index (PCI) (b)

in patients treated with propranolol.
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Fig.2 Values of the cross sectional area of the portal vein (PVD) (a) and portal vein congestion index (PCI) (b) after

6 months of combined therapy.

A
]
£ a4 o 1]

L n 2 o =
)
@
8 1 3 g = oo
o
5]
o
2
.g bl i} 1 o
o
=
A
o
>

n a3
A

PVD relative decrease

Fig.3 Correlation betwwen the relative decrease of VFP and PVD
in patients treated with propranolol for 6 months (Spearman
p <0.03).

the parameters after 6 months of treatment; for VFP (p<
0.05), and for PVD and PCI (p<0.001).

In patients treated with propranolol and nitrates, the
relative decrease of PVD and PCI was higher when the initial

value of PVD and PCI was higher (p <0.001). Therefore, the
combination of nitrates with propranolol is effective in
decreasing portal pressure in poor responders to propranolol
alone. A decrease in outflow resistance is the main
mechanism involved.

However, a correlation was noticed (Spearman, p <0.03)
between the relative decrease of VFP and PVD only in
patients treated with propranolol. In these patients, the
relative decrease correlated with the initial value of all the
three parameters.

Whether the association of isosorbide-5-mononitrate
improves the high effectiveness of beta-blockers is still
questionable (4). However, various studies demonstrated
that the addition of nitrates is effective in lowering the portal
pressure in situations in which beta-blockers can not be
administered alone, increasing the number of responders to
treatment (5, 6).

The treatment of portal hypertension in cirrhosis must
be initiated as early as possible, before the onset of severe
complications (bleeding due to rupture of gastroesophageal
varices). This implies an early diagnosis. The method
currently used is the invasive measurement of the difference
between the wedged hepatic venous pressure (WHVP,
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Fig.4 I ne relative decrease of portal vein cross sectional area (PVD) and portal vein congestion index (PCI) in
cases with higher initial value of these parameters (Pearson p <0.001) after the combined treatment.
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Fig.5 Correlations between the relative decrease and initial value of portal vein congestion index (PCI) (a),
portal vein cross sectional area (PVD) (b) and velocity of blood flow in the portal vein (VFP) (¢) in patients

treated with propranolol (p <0.001).

which approximates the sinusoidal and portal pressures in
cirrhosis) and the free hepatic venous pressure (FHVP). This
is routinely performed in many European centers, but rarely
in the United States. Although it does not predict the size of
varices, it may be useful for monitoring the success of
therapy aimed at lowering portal pressures (7).

A priority in the forthcoming years is to develop accurate
non-invasive methods to assess prognosis, such as the use
of substitute or surrogate indicators of the hepatic venous
pressure gradient (HVPG) response (4).

The development of ultrasonography and especially of
Doppler ultrasonography triggered the idea of determining
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the parameters that define portal hypertension in cirrhosis.
The advantage of the ultrasonography method is
represented by the fact that it is non-invasive and that it
can be repeated and performed even when the patient is in
a critical stage.

The ultrasonography method establishes an early
diagnosis by determining the portal hemodynamic
parameters (decreased VFP, increased values of PCI) and
by the qualitative changes in portal flow; provides key
elements for prognosis; combined with Doppler
ultrasonography of splanchnic circulation, it allows the
assessment of an individualised hemodynamic profile; it
also can grade cirrhosis using hemodynamic criteria that
add to the Child — Pugh classification (8); it assesses the
results of various procedures aimed at decreasing the portal
hypertension; and, finally, it represents the first method used
in planning the invasive assessment of the portal system
prior to hepatic transplantation.

Although Doppler ultrasonography is widely used in
patients with cirrhosis for portal hypertension study, it
cannot grade its severity, as does the invasive method. This
represents a drawback for its use in clinical trials for assessing
the efficacy of pharmacological treatment.

The value of Doppler parameters as surrogate markers
of the level of portal hypertension is controversial, because
in some cases the congestion index has an unpredictable
behavior. For example, after the treatment with beta-blockers
it was noticed that, in some cases the decrease of the portal
flow can exceeded that in cross sectional area, leading to
an increase in congestion index. The increase of congestion
index does not necessarily imply an increase of portal
pressure.

In our patients, a correlation was found (p <0.03) between
the relative decrease of VFP and PVD in patients treated
with propranolol. In these patients, the relative decrease
correlated also with the initial values of all the three
parameters. Due to this fact, we did not notice an increase
of congestion index in patients treated with propranolol
alone.

The results of Doppler ultrasonographic evaluation of
portal hypertension were compared with those obtained by
invasive methods in one study (9) and the authors found a
good correlation between these methods. From all the
patients in whom HVPG decreased by 20% after the
combined treatment, about 80% had also a decrease in portal
blood flow measured by Doppler ultrasonography.

The duplex sonographic determination of hepatic arterial
pulsatility index may increase the Doppler ultrasonography
specificity for portal hypertension study.

In liver cirrhosis, the hepatic arterial vascular resistance
seems to increase parallel to the rise of portal pressure. The

duplex sonographic determination of the hepatic arterial
pulsatility index provides additional data on the severity of
portal hypertension, being a more accurate index for
increased intrahepatic resistance, and characterising more
reliably the portal hypertension in patients with cirrhosis

(10).

Conclusion

After 6 months of treatment, the combined therapy with
propranolol and nitrates induced a significant decrease of
all parameters characterising portal hypertension, not
observed after propranolol alone.

In patients treated with propranolol and nitrates, the
relative decrease of PVD and PCI was more important when
the initial value of PVD and PCI was high.

Propranolol remains the main therapy for portal
hypertension, when administered in early stages. Addition
of isosorbide-5-mononitrate can represent not only an
indication for patients with concomitant diseases, but can
also be used in the advanced stage, when the hemodynamic
impairment is more severe.
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