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Abstract

Background: Angiotensin II (A-II) is considered a potential mediator of intrahepatic portal hypertension because its plasma level is elevated in cirrhotic patients. Valsartan-A II blocker- is being tested for use as a portal pressure reducing drug. 
Aim: To compare haemodynamic changes of 1 week and 1 month treatment with valsartan versus propranolol in cirrhotic portal hypertensive patients. 
Patients and Methods: Thirty-five males and 16 females with liver cirrhosis and portal hypertension were included. Twenty-six received valsartan 80 mg orally and 25 received propranolol 40 mg daily orally. Serum K+, Na+, renin and aldosterone levels before and after 1 week therapy were recorded. Systemic and hepatic hemodynamics were assessed before, after 1 week and 1 month of treatment using colour Doppler sonography. 
Results: A significant reduction in aldosterone and increase in the plasma renin activity were recorded in valsartan group. Heart rate showed significant reduction in propranolol group. While, significant reduction in mean arterial pressure in valsartan group was noticed at the end of 1 week and 1 month treatment. A significant reduction in the portal vein diameter, portal vein velocity and portal vein flow volume was observed more after 1 month than after 1 week treatment in both groups. Patients with Child C showed more hypotensive effect of valsartan than those with Child A or B, so therapy with this drug is not recommended in those patients. 
Conclusion: Valsartan can be a good alternative to propranolol in reducing portal hypertension in child A and B liver cirrhosis especially those with large varices. Further studies are needed to assess the long-term effect of valsartan in those patients.

Introduction 
Portal hypertension (PH) is a common syndrome characterized by a chronic increase in portal pressure. Massive upper gastrointestinal bleed-ing from ruptured esophageal varices is the main complication of PH, and represents one of the leading causes of death in patients with cirrhosis(1). Lowering of the elevated pressure is essential for the treatment and preven-tion of acute or recurrent variceal hemorrhage(2). Non-selective beta-blockers have proved effective in reducing portal pressure by lowering splanchnic blood flow(3), and are used in primary and secondary prevention of variceal bleeding(4). One third of cirrh-otic patients do not respond despite adequate blockade(5). Angiotensin II (A-II) is considered a potential mediator of intrahepatic PH because its plasma level is elevated in cirrhosis(6). Enhancement of the adrenergic vaso-constrictor influence on the portal system(7), direct contractile influence on activated stellate cells(8) and sodium and fluid retention induced by stimulation of aldosterone secretion are possible mechanisms that contribute to the portal effects of A-II(9). The A-II receptor antagonist losartan have been studied in portal hypertensive patients with promising results(10). Valsartan is an oral antagonist for A-II that competes with A-II for the AT1-receptor and is being developed as an antihypertensive agent(11). Non-invasive method of assessing portal hemodynamics, namely duplex-Doppler ultrasonography (USG), allows the identification of a number of parameters related to the presence of portal hypertension, these are increase in portal vein diameter, presence of portal-collateral circulation, decreased or reversed portal vein velocity, increased congestion index of the portal vein(12). 
Aim of the work: 
To compare haemodynamic changes of 1 week and 1 month treatment with valsartan versus propranolol in cirrhotic portal hypertensive patients and to assess the effect of 1 week treatment of both drugs on renal function.
Patients and Methods:  
Patients:

The study was performed in Fifty-one patients (35males and 16 females) with liver cirrhosis and portal hypertension with their ages ranged between (20-70 years). Inclusion criteria comprised cirrhotic patients with endoscopic signs of portal hyper-tension (esophageal and/or gastric varices and/or hypertensive gastro-pathy). The diagnosis of liver cirrhosis and portal hypertension was based on clinical, biochemical, ultrasonographic and endoscopic findings. Patients should have no alcohol consumption for at least three months, no history of variceal bleeding four weeks previously, any diuretic should be stopped three days before the renal investigation and resumed after each renal function measurement, and the dose of diuretics had to be stable for one month before inclusion in the study and throughout the study. The exclusion criteria were severe liver failure, presence of renal impairment (serum creatinine >1.5mg/dl), patients with massive ascites, hepatic malignancy, portal vein thrombosis, hypotension (systolic blood pressure <90mmHg), congestive heart failure, history of drug allergy, advanced age and pregnant females; contra-indications to propranolol, refusal to participate in the study. The study protocol was approved by the local ethics committee and all patients were informed about the protocol and they gave their consent prior to the study. Study design: the study was a single blind randomized controlled trial aimed to compare the effects of valsartan and propranolol on systemic and hepatic hemodynamics and on renal function. Patients included in this study were randomly recruited to receive either valsartan 80 mg (group1) or propranolol 40mg (group 2) orally daily for one month.
Methods:

At the time of inclusion and after 1 week all patients underwent: complete blood picture, liver function tests (ALT, AST, alkaline phosphatase, total bilirubin, albumin, prothrombin time and concentration, INR), renal function tests (serum creatinine, potassium, sodium and creatinine clearance (Cr.Cl) and blood samples were taken for measuring both plasma Renin activity (PRA) and serum Aldosterone concentration. For PRA estimation we used radioimmunoassay method (Gamma Coat® Plasma Renin Activity 125I RIA Kit). For measurement of serum aldosterone level we used DRG® Aldosterone ELISA (EIA-4600) kits. At the start of the study, after 1 week and 1 month we recorded systemic hemodynamics including heart rate and mean arterial pressure (M.A.P), which was calculated according to the formula: M.A.P (mmHg) = diastolic arterial pressure+ 1/3 pulse pressure. Also we recorded hepatic hemodynamics by ultrasonic color Doppler system consisting of SA 8000 SE Medison instrument with a 3.5 MHz convex transducer. We measured the portal vein diameter (PVD) and the cross sectional area of the portal vein, the mean portal vein velocity (PVV) and the portal vein flow volume (PVFV), the hepatic artery and the splenic artery resistance indices and we calculated the congesion index (CI) of portal vein from the formula CI = CSA/mean velocity, the average PV CI in normal subjects is up to 0.07cm/sec-1(13) and the portal hypertensive index (PHI) which calculated according to Piscaglia et al. (2001) as: [(hepatic artery RI × 0.69) × (splenic artery RI × 0.87)]/ portal vein mean velocity, the cutoff value for portal hypertension index is 1.4 cm/sec-1(14).
Statistical analysis: 

The Data entry and analysis were done using SPSS version 11. The data are presented as means ± SD. Paired Student t test was used to assess the significance of comparing pre and post treatment within the same group. Unpaired Student t test compared the results between groups. The significance was established at p <0.05

Results
Baseline data: There were no differences between the two groups regarding the baseline, clinical, endoscopic and biochemical data which presented in table 1. 
Laboratory data: Renal and liver function tests. At the end of 1 week we did not found any statistically significant changes in renal function tests (serum creatinine, creatinine clearance, serum sodium and serum potassium) and liver function tests (ALT, AST, serum bilirubin and albumin, prothrombin time and concentration) and blood picture, so we continued for 1 month safely. Valsartan induced a significant increase in plasma renin activity with a significant reduction in serum aldosterone concentration after 1 week with no statistically significant changes in both hormones in propranolol group. 
Systemic hemodynamic: Heart rate: showed statistically significant reduction in propranolol group after 1 week and 1 month, unlike valsartan group which showed no statistically significant changes. 
Mean arterial pressure: We found a statistically significant reduction in the MAP in valsartan group after 1 week and 1month, unlike propranolol group which showed no statistically significant changes. 
Hepatic hemodynamic: Patients in both groups showed statistically significant reduction in the portal vein diameter, portal vein velocity and portal vein flow volume both after 1 week and 1 moth in comparison to its baseline values. The degree of reductions in these values was more after 1 month than after 1 week treatment in both patients groups. 
When we classified patients according to Child-Pugh score we observed that: The reduction in PVD, PVV and PVFV values were marked after 1 month than after 1 week in all Child classes which were statistically significant in both patients groups. When we divided patients according to the size of the esophageal varices (Beppu et al. (1981) classification)(15), we noticed a statistically significant reduction in the values of PVD, PVV and PVFV after 1 month in both patients groups with marked changes in grade 3 than grade 1 or 2 varices. 
CI of the portal vein: Showed statistically significant reduction after 1 month only. With more significant reduction in valsartan group (P value =0.002) than propranolol group (P value=0.015) after 1 month. 
PHI: It showed no statistically significant changes after 1 week and 1 month in both patients group. 
Hepatic and splenic artery resistance index: We found a statistically significant reduction in both hepatic and splenic artery resistance index after 1 month in valsartan group only. 
Side effects: Both drugs were well tolerated and mild side effects   occurred in both groups which observed early with its disappearance with continuation of the drugs. 
Table 1. Baseline clinical, endoscopic and biochemical data of both patients groups.

	P value
	(G2) (n=25)
	(G1) (n=26)
	Parameter

	NS
NS

NS

NS

NS

NS

NS

NS

NS

NS

NS
	50.6±11.9
17(68)

8/12/5
8 (32%)

8 (32%)

14 (56%)

3 (12%)

8/9/8

74.77±14.81

2.62±0.69

17.1±3.45
	52.8±13.3
18 (69.2)

11/8/7

9 (34.6%)

6 (23%)
18 (69%)

2 (8%)

8/10/8

74.42±26.69

2.86±0.94
16.7±3.46
	Age(yr)
Sex
Male, n(%)

Child-Pugh class

A/B/C

Ascites, n (%)
Etiology, n (%)

HBV

HCV

*others

Variceal size

G1/G2/G3
Cr.Cl. (ml/minute)

Albumin (g/dl)

P.T(sec)


- Data are expressed as mean ± SD or as number, (%). 
- Cr.Cl: Creatinine clearance; P.T: prothrombin time 

* Others include: autoimmune, cryptogenic. NS: non significant-Unpaired student's- t- test or Chi2 was used in analysis. 
Discussion 

Variceal bleeding is one of the most important causes of morbidity and mortality in patients with portal hypertension. Non-selective ß-adrenergic antagonists (beta-blockers) have become the mainstay of treatment for the prevention of variceal bleeding. However, only 36% of patients achieve the target reduction in portal pressure of 20%, as measured by HVPG, and they are poorly tolerated in patients with severe liver disease(16). Our search for a new orally active agent with the ability to reduce portal pressure was based on observations suggesting that AII may play a role in the pathogenesis of portal hypertension in cirrhosis(8). We used valsartan as A II receptor blocker due to its pharmacokinetic characteristics(17). Valsartan is usually prescribed at a dose of 80 mg/day in the treatment of arterial hyperten-sion(18). In our study we found that there were no disturbance in the liver or renal function tests (serum creatinine and creatinine clearance) and in the blood picture after 1 week with both drugs, and so we continued the study safely for 1 month for long term evaluation of both drugs. The same results were observed by Yalniz et al. (2003) after 1 week treatment with valsartan with no deterioration in liver function tests and creatinine clearance and blood picture(19). Also Merkel et al. (1995) postulated that no noxious effect of beta blockers on renal function(20). Valsartan induced a significant increase in the mean plasma renin activity after 1 week caused by an effective blockage of A II receptors, reflected by a significant reduction in the mean serum aldosterone concent-ration. After 1 week and 1 month treatment with propranolol, there was a significant reduction in the heart rate by 23.4% and 23.8% respectively, so we reached the clinically recommend-ed dose which is the reduction of the heart rate by about 25% from the base line value reflecting its effective B blocking effect. That dose of propranolol which used in our study did not show any significant changes in the MAP both after 1 week and 1 month. On the other hand valsartan induced a significant reduction in the MAP because of its antihypertensive effect, but with only about 2 and 2.5 mmHg reduction after 1 week and 1 month respectively, with no symptomatic hypotensive effect in those patients. In our study valsartan induced hypotension only in patients with Child grade C, and so decrease its beneficial use in those patients. Cirrhotic patients with Child grade C are actually liable for hypotension and they have marked reduction in MAP than those with class A and B(21). Doppler USG, which is a non-invasive method of assessing portal hemo-dynamics, has produced a large amount of data on blood velocity and flow in portal vein(22). In our study, hemodynamic changes in portal blood flow after both valsartan and propranolol administration were evaluated by Doppler ultrasonography because it is a safe, painless and non-invasive procedure(23). In our study Propranolol induced reduction in PVD, PVV and PVFV both after 1 week and 1 month with reduction in CI after 1 month reflecting early and long term reduction in portal pressure. The same results were obtained by Piscaglia et al. (1998) who observed reduction of portal vein velocity and flow volume after both acute and chronic administration of propranolol(24). Propranolol reduces portal pressure by splanchnic vasoconstriction and, to a lesser extent, by reducing cardiac output, hence, hepatic arterial blood flow falls(25). On the other hand valsartan induced comparable results to propranolol as it caused reduction in PVD, PVV and PVFV both after 1 week and 1 month. Yalniz et al. (2003) also found significant reduction in PVD, PVV and PVFV after 7 days treatment with valsartan(19). Unlike our results, Fierbinteanu-Braticevici et al. (2006) reported that 7 days of valsartan treatment induced a significant increase in PVV and PVFV in comparison with the original values and with the placebo group(26). In the present study, we observed a significant reduction in PVFV by 28.2% after 1 week of valsartan treatment in comparable to 41.1% reduction obtained after propranolol treatment with the same period. Yalniz et al. (2003) observed a significant reduction in PVFV by 24.4% after 1 week of valsartan treatment(19), also our result are comparable to studies on beta blockers by Gaiani et al. (1991) and Piscaglia et al. (1998)(24-27), they reported a 32.9% and 23.2% reduction in PVFV respectively. On the other hand our results were not consistent with Tangul et al. (1999), who reported no effect of losartan treatment on PVFV(28). A better correlation was reported by Taourel et al. (1998) between portal blood velocity and portal pressure(29). Albillos et al. (1997) reported a strict correlation between PVV and HVPG changes after acute IV administration of propranolol(30). We reported marked reduction in PVFV in grade 3 than grade 1 or 2 esophageal varices after 1 month treatment by both valsartan and propranolol so these drugs are more recommended in large esophageal varices. This result agrees with Burroughs and Patch. (1999), who recommended propranolol in those with large varices(31). Also valsartan, after 1 month, induced a significant reduction in the CI and in both hepatic and splenic artery resistance index which reflects reduction in portal pressure. Merkel et al. (1998) reported a significant relationship between PVV and HVPG and between CI and HVPG, when patients with a patent para-umbilical vein were excluded from the analysis(22). Among arterial parameters, hepatic arterial impedance or resistance indices have been shown to be increased in patients with cirrhosis and portal hypertension(10). High accuracy was achieved by the splenic artery resistance index for the diagnosis of portal hypertension with cut offs at 0.60(14). Those changes reflecting reduction in portal pressure, induced by valsartan, occurred as a consequence of the drug effect as an antagonist of the angiotensin receptors, which found predominantly in vascular and myocardial tissue, liver and adrenal cortex(32).
Conclusion:
Valsartan can be a good alternative to propranolol in reducing portal hypertension in child A and B liver cirrhosis especially those with large varices. Further studies are needed to assess the long-term effect of valsartan in those patients. 
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الملخص العربي

الغرض:- 
لمقارنه تأثير كلا من عقار فالزارتان و بربرانولول على التغيرات الديناميكيه فى مرضى تليف الكبد المصابين بارتفاع فى ضغط الوريد البابى الكبدى وذلك فى خلال أسبوع وشهر من العلاج وتقييم تأثير العقارين على وظائف الكلى خلال أسبوع.  

المرضى والطرق:- 
لقد طبقت الرساله على 51 مريض بتليف الكبد مع ارتفاع فى ضغط الوريد البابى الكبدى وتتراوح أعمارهم مابين 20 -70 سنه حيث تم تقسيمهم الى مجموعتين, أما الاولى تم علاجها ب 80  مجم من عقار فالزارتان وتشمل 26 مريض والثانيه تم علاجها ب 40 مجم من عقار بروبرانولول وتشمل 25 مريض حيث تم عمل وظائف كبد وكلى وصوره دم وقياس مستوى الرنين والألدوستيرون  فى بدايه البحث وبعد أسبوع وتم متابعة ديناميكية الجسم والكبد بعد فى بدايه البحث وبعد أسبوع وبعد شهر من العلاج.

النتائج:- 
لم تتأثر قيم وظائف الكبد والكلى وصوره الدم خلال أسبوع من العلاج بكلا العقارين ووجد بعد أسبوع  زياده فى مستوى الرينين ونقص فى مستوى الألدوستيرون بالدم فى المرضى المعالجين فقط بعقار الفالزارتان .       - لقد وجد نقص ذو دلاله احصائيه  فى قيم ديناميكيه الكبد التى تم قياسها بجهاز الدوبلر والذى يرجح التحسن فى ضغط الوريد البابى الكبدى بعد أسبوع وبعد شهر من العلاج بكلا العقارين خاصا المصابين بدوالى المرئ الكبيرة  

الخلاصة:- 
يمكن استخدام عقار فالزارتان كبديل جيد لعقار البروبرانولول لتقليل ضغط الوريد البابى الكبدى فى مرضى تليف الكبد من الدرجة ( أ - ب) وبالأخص فى المصابين بدوالى المرئ الكبيرة.
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