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A B S T R A C T

Background

Hepatosplenic schistosomiasis is an important cause of variceal bleeding in low-income countries. Randomised clinical trials have

evaluated the outcomes of two categories of surgical interventions, shunts and devascularisation procedures, for the prevention of

variceal rebleeding in people with hepatosplenic schistosomiasis. The comparative overall benefits and harms of these two interventions

are unclear.

Objectives

To assess the benefits and harms of surgical portosystemic shunts versus oesophagogastric devascularisation procedures for the prevention

of variceal rebleeding in people with hepatosplenic schistosomiasis.

Search methods

We searched the Cochrane Hepato-Biliary Group Controlled Trials Register, CENTRAL, MEDLINE, Embase, Science Citation Index

Expanded, LILACS, reference lists of articles, and proceedings of relevant associations for trials that met the inclusion criteria (date of

search 11 January 2018).

Selection criteria

Randomised clinical trials comparing surgical portosystemic shunts versus oesophagogastric devascularisation procedures for the pre-

vention of variceal rebleeding in people with hepatosplenic schistosomiasis.

Data collection and analysis

Two review authors independently assessed the trials and extracted data using methodological standards expected by Cochrane. We

assessed risk of bias according to domains and risk of random errors with GRADE and Trial Sequential Analysis. We assessed the

certainty of evidence using the GRADE approach.
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Main results

We found two randomised clinical trials including 154 adult participants, aged between 18 years and 65 years, diagnosed with

hepatosplenic schistosomiasis. One of the trials randomised participants to proximal splenorenal shunt versus distal splenorenal shunt

versus oesophagogastric devascularisation with splenectomy, and the other randomised participants to distal splenorenal shunt versus

oesophagogastric devascularisation with splenectomy. In both trials the diagnosis of hepatosplenic schistosomiasis was made based on

clinical and biochemical assessments. The trials were conducted in Brazil and Egypt. Both trials were at high risk of bias.

We are uncertain as to whether surgical portosystemic shunts improved all-cause mortality compared with oesophagogastric devascu-

larisation with splenectomy due to imprecision in the trials (risk ratio (RR) 2.35, 95% confidence interval (CI) 0.55 to 9.92; par-

ticipants = 154; studies = 2). We are uncertain whether serious adverse events differed between surgical portosystemic shunts and

oesophagogastric devascularisation with splenectomy (RR 2.26, 95% CI 0.44 to 11.70; participants = 154; studies = 2). None of the

trials reported on health-related quality of life. We are uncertain whether variceal rebleeding differed between surgical portosystemic

shunts and oesophagogastric devascularisation with splenectomy (RR 0.39, 95% CI 0.13 to 1.23; participants = 154; studies = 2). We

found evidence suggesting an increase in encephalopathy in the shunts group versus the devascularisation with splenectomy group (RR

7.51, 95% CI 1.45 to 38.89; participants = 154; studies = 2). We are uncertain whether ascites and re-interventions differed between

surgical portosystemic shunts and oesophagogastric devascularisation with splenectomy. We computed Trial Sequential Analysis for

all outcomes, but the trial sequential monitoring boundaries could not be drawn because of insufficient sample size and events. We

downgraded the overall certainty of the body of evidence for all outcomes to very low due to risk of bias and imprecision.

Authors’ conclusions

Given the very low certainty of the available body of evidence and the low number of clinical trials, we could not determine an

overall benefit or harm of surgical portosystemic shunts compared with oesophagogastric devascularisation with splenectomy. Future

randomised clinical trials should be designed with sufficient statistical power to assess the benefits and harms of surgical portosystemic

shunts versus oesophagogastric devascularisations with or without splenectomy and with or without oesophageal transection.

P L A I N L A N G U A G E S U M M A R Y

Surgical treatment (shunts compared with devascularisation) for preventing variceal rebleeding due to schistosomiasis of the

liver and spleen

Background

Schistosomiasis (’bilharzia’ or ’snail fever’) is a water-borne disease caused by parasites known as blood flukes. Blood flukes are released

by fresh water snails and penetrate the skin of humans (swimmers and others in close contact with water). Here, they migrate into the

venous circulation, settling in various typical sites such as the gut, the urinary bladder, and the liver, where they cause local inflammation.

In the liver, they result in Symmer’s pipe-stem periportal fibrosis, with the consequent complication of increased portal blood pressure.

Infected people may develop varices (enlarged blood vessels within the wall of the oesophagus and stomach). Bleeding from these varices

is not uncommon and can result in death. Although several methods exist to stop the initial bleeding, it may recur with the same risk

of death as during the initial bleed without further treatment.

The first-line treatment to prevent variceal rebleeding is with medications (non-selective beta-blockers to lower the portal blood

pressure) combined with endoscopic method (use of a long tube fitted with a camera to locate and close the varices with elastic bands).

This involves repeated treatment sessions, hence treatment success is heavily dependent on patient compliance, which in low income

countries may be adversely affected by eco-social factors such as transport costs.

Surgery is an alternative treatment option. There are two broad surgical categories to decrease the risk of repeat bleeding from varices:

these are either shunts (a channel that diverts all or part of the bloodstream from the liver to the general blood circulation) or

devascularisation surgery (disconnection of the enlarged blood vessels in the walls of the oesophagus and stomach). Either treatment

may be performed as a once-off procedure to prevent variceal rebleeding. However, it is not clear which of these treatments offers the

best result.

We aimed to determine the benefits and harms of shunts compared with devascularisation in preventing variceal rebleeding due to

schistosomiasis of the liver and spleen.

Study characteristics
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We found two randomised clinical trials (types of studies in which participants are assigned to treatment group using a random

method) involving a total of 154 adult participants who received either a non-selective shunt surgery, a selective shunt surgery, or

devascularisation surgery. However, the design of both trials was of insufficient quality, as the numbers of trial participants were small,

and some participant information was lacking. One of the trials was funded by an institutional grant, and how funding was obtained

for the other trial was not clear. We assessed both trials as at high risk of bias.

Key results

There were no significant differences in the number of participants who had repeat bleeding, adverse effects of treatment, or deaths

between the shunt surgery and the devascularisation group, but participants who had devascularisation were less likely to suffer

encephalopathy (disease of the brain due to damage from toxins produced by the liver). Neither of the trials addressed quality of life

after treatment.

Conclusions

Given the very low certainty of the evidence due to the way the clinical trials were performed, limited trial data and trial participants,

we were unable to determine whether one treatment is better than the other. We suggest that future trials include a sufficient number

of randomised participants to be able to obtain meaningful results on patient-relevant outcomes and allow objective comparison of

these two surgery types.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Surgical portosystemic shunts compared to devascularisation with splenectomy for prevention of variceal rebleeding in people with hepatosplenic schistosomiasis

Patient or population: people with hepatosplenic schistosomiasis

Setting: health inst itut ions in Brazil and Egypt

Intervention: surgical portosystemic shunts

Comparison: devascularisat ion with splenectomy

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Risk with devascular-

isation with splenec-

tomy

Risk with surgical por-

tosystemic shunts

All-cause mortality

follow-up: range 5 years

to 10 years

Study populat ion RR 2.35

(0.55 to 9.92)

154

(2 RCTs)

⊕©©©

VERY LOW 12

48 per 1000 114 per 1000

(27 to 480)

Serious adverse events

follow-up: range 5 years

to 10 years

Study populat ion RR 2.26

(0.44 to 11.70)

154

(2 RCTs)

⊕©©©

VERY LOW 12

16 per 1000 36 per 1000

(7 to 189)

Quality of lif e - - 154

(2 RCTs)

- None of the trials re-

ported on quality of lif e.

Variceal rebleeding rate

follow-up: range 5 years

to 10 years

Study populat ion RR 0.39

(0.13 to 1.23)

154

(2 RCTs)

⊕©©©

VERY LOW 12

145 per 1000 57 per 1000

(19 to 179)
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Encephalopathy

follow-up: range 5 years

to 10 years

Study populat ion RR 7.51

(1.45 to 38.89)

154

(2 RCTs)

⊕©©©

VERY LOW 12

Due to lack of events

in the devascularisa-

t ion arms, we derived

the risk with shunts

by summing the events

and sample sizes f rom

shunt treatment arms

across the studies

1774 per 1000 1000 per 1000

(1000 to 1000)

Ascites

follow-up: range 5 years

to 10 years

Study populat ion RR 0.11

(0.01 to 1.98)

60

(1 RCT)

⊕©©©

VERY LOW 12

133 per 1000 15 per 1000

(1 to 264)

Any re-intervent ion

follow-up: range 5 years

to 10 years

Study populat ion RR 3.00

(0.13 to 70.83)

60

(1 RCT)

⊕©©©

VERY LOW 12

Due to lack of events

in the devascularisa-

t ion arms, we derived

the risk with shunts

by summing the events

and sample sizes f rom

shunt treatment arms

across the studies

1033 per 1000 1000 per 1000

(134 to 1000)

*The risk in the intervention group (and its 95% conf idence interval) is based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its

95%CI).

CI: conf idence interval; RCT: randomised controlled trial; RR: risk rat io

GRADE Working Group grades of evidence

High certainty: we are very conf ident that the true ef fect lies close to that of the est imate of the ef fect.

Moderate certainty: we are moderately conf ident in the ef fect est imate: the true ef fect is likely to be close to the est imate of the ef fect, but there is a possibility that it is

substant ially dif f erent.

Low certainty: our conf idence in the ef fect est imate is lim ited: the true ef fect may be substant ially dif f erent f rom the est imate of the ef fect.

Very low certainty: we have very lit t le conf idence in the ef fect est imate: the true ef fect is likely to be substant ially dif f erent f rom the est imate of ef fect

1Downgraded two levels for risk of bias due to high risk of bias in overall assessment of both trials.
2Downgraded two levels for imprecision due to small sample size and few events.
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B A C K G R O U N D

Description of the condition

Schistosomiasis is a parasitic disease that is endemic in poor

communities with inadequate sanitation and lack of access to

potable water (Steinmann 2006). The World Health Organiza-

tion (WHO) estimates that the total number of people infected

worldwide is over 200 million, with more than 90% of total in-

fected people living in Africa (WHO 2014). Despite schistosomi-

asis control activities, current evidence suggest high prevalence of

the disease in Africa, and the burden of undiagnosed hepatosplenic

form remains high (Payne 2013). The life cycle of this parasite

involves two hosts, namely humans (the definitive host) and snails

(the intermediate host). Human hosts become infected by contact

with infested water, where cercariae released by infected snails of

the genus Bomphalaria penetrate the human skin or mucosa, or

both. Further maturation takes place in the lungs and liver to pro-

duce adult worms that migrate to the mesenteric veins where they

mate and deposit their eggs. There are several species of the blood

fluke (Schistosomatidae family), but two species, namely Schisto-
soma mansoni (found predominantly in Africa, Arabia, and South

America) and Schistosoma japonicum (found in South-East Asia,

especially mainland China), are responsible for the hepatosplenic

form of the disease (Colley 2014b). The available evidence sug-

gests that an immune-mediated granulomatous inflammatory re-

action to the trapped eggs in portal vein radicles results in peri-

portal fibrosis known as Symmer’s pipe-stem fibrosis (Symmers

1904; Burke 2009; Colley 2014a). This fibrosis subsequently re-

sults in the development of pre-sinusoidal portal hypertension,

which leads to variceal bleeding, ascites, and death (Ross 2002).

Portal hypertension refers to the pathological increase of the hep-

atic venous pressure gradient above 8 mmHg, and clinically ob-

vious variceal bleeding occurs when the pressure gradient exceeds

12 mmHg (Sanyal 2008). This is a hallmark of liver cirrhosis.

However, bleeding may also be caused by non-cirrhotic conditions

such as hepatosplenic schistosomiasis. The sequelae of portal hy-

pertension include the development of varices, encephalopathy,

hypersplenism, and ascites (Goff 1993). The prevalence of portal

hypertension in schistosomiasis endemic areas approaches 18%

in the absence of a schistosomiasis control programme (Mudawi

2007); of these 30% to 60% will develop varices (De Cock 1982;

Saad 1991).

Oesophagogastric variceal bleeding is the most lethal complication

of portal hypertension, as the mortality from the first bleeding

episode is approximately 15% to 20% in cirrhotic portal hyper-

tension (Chalasani 2003; Carbonell 2004; Villanueva 2006), and

10% in non-cirrhotic portal hypertension (Chofle 2014). Recur-

rent bleeding is not uncommon in survivors of the first episode

and is also associated with a similar mortality. The greatest risk of

rebleeding is during the first 30 days following the initial variceal

bleed (Smith 1982). Diagnosis of acute variceal bleeding is es-

tablished by upper gastrointestinal endoscopy (Gonzalez 2008;

de Franchis 2010). The histopathological confirmation of hep-

atosplenic schistosomiasis remains the gold standard for diagno-

sis and is based on demonstrating the typical pipe-stem fibro-

sis from wedge liver biopsy (Symmers 1904; Burke 2009; Colley

2014a). However, with advancements in radiology, ultrasound is

increasingly being used for diagnosis of hepatosplenic schistosomi-

asis by demonstrating changes in portal vein radicles (Hatz 1992;

Abdel-Wahab 1993).

Although portal hypertension is established as a risk factor for

variceal bleeding (Goff 1993; Sanyal 2008), the status of varices,

particularly variceal size, is another important risk factor for bleed-

ing (Lebrec 1980; Garcia-Tsao 2010).

Description of the intervention

The initial treatment for acute variceal bleeding is the same for

both cirrhotic and non-cirrhotic portal hypertension, consisting

of a combination of pharmacological (vasoactive agent) and en-

doscopic therapies. Using this management, bleeding will stop

in 90% of people (D’Amico 2003; Gonzalez 2008; de Franchis

2010). The remaining 10% are classified as having refractory

bleeding, and further management options include radiologi-

cally placed transjugular intrahepatic portosystemic shunt (TIPS)

or surgical interventions (shunts, devascularisation procedures,

or liver transplantation) (de Franchis 2010). The risk of long-

term rebleeding without further intervention following the con-

trol of acute variceal bleeding is approximately 80% (Kiire 1989;

D’Amico 1995; Vleggaar 1998). Hence, secondary prevention is

considered to be required in any person who has suffered a variceal

bleed (de Franchis 2010).

Medical treatment (combined endoscopic band ligation and non-

selective beta-blockers) is an effective first-line modality to pre-

vent variceal rebleeding (de Franchis 2010; Sarin 2010). How-

ever, approximately 20% to 30% of people will still have recurrent

variceal bleeding while undergoing medical therapy (Kiire 1989;

Bhargava 1990; Vleggaar 1998; Sarin 2010). Patients are therefore

usually offered repeated sessions of endoscopy with sclerotherapy

or banding to obliterate the varices. This may have cost and travel

implications for the person and the health system, specifically in

resource-poor areas where schistosomiasis is endemic.

Transjugular intrahepatic portosystemic shunt has an efficacy of

more than 90% rebleed-free rate and is recommended as rescue

therapy following the failure of medical treatment (Rossle 2006;

Boyer 2010; de Franchis 2010). Although it is a less invasive pro-

cedure than a surgical procedure, it may have more complications

and requires more re-interventions than surgical procedures. The

occlusion and stenosis rate for TIPS is 17% compared with 9%

for surgical shunts (Rosemurgy 2012); rebleeding occurs in 20%

to 30% of people with TIPS compared to less than 10% for sur-

gical shunts; there is a median survival of 26 months for TIPS

compared to 52 months for surgical shunts (Rikkers 1998; Costa
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2010; Rosemurgy 2012); and postshunt encephalopathy ranges

between 18% and 45% (Rossle 1994; Deng 2006). In addition,

TIPS requires more intensive long-term surveillance than surgical

shunts due to its higher occlusion rates and resulting more fre-

quent need for re-intervention, up to 21% for TIPS versus 6%

for surgical shunts (Toomey 2013). To our knowledge there is no

literature supporting the use of TIPS in schistosomal portal hy-

pertension (Conn 1993; Eesa 2011).

The surgical interventions for prevention of variceal rebleeding

are shunts, devascularisation procedures, or liver transplantation

(de Franchis 2010). Liver transplantation is an effective treatment

for the definitive control of variceal rebleeding in people with

end-stage liver disease (de Franchis 2010; Rosemurgy 2012), yet

only 3% to 14% of people with cirrhosis complicated by variceal

bleeding eventually receive transplantation (Stanley 1996; Tripathi

2004; Rossle 2006; Rosemurgy 2012; Toomey 2013). Moreover,

people with hepatosplenic schistosomiasis do not meet liver trans-

plantation criteria, as their liver function is usually preserved in

the absence of cirrhosis (De Cock 1986; Denié 1996; Bica 2000;

Rosemurgy 2012).

Several studies have compared surgical interventions (either shunt

or devascularisation) with placebo or endoscopic therapy for the

prevention of variceal bleeding due to cirrhotic portal hyperten-

sion, and one systematic review concluded that surgical interven-

tion is a better strategy to prevent variceal bleeding but with a

higher morbidity (D’Amico 1995; Khan 2006). These studies lack

statistical power to determine true intervention effect, yet endo-

scopic therapy is recommended as first-line treatment for the pre-

vention of variceal rebleeding (Garcia-Tsao 2017). A recent ran-

domised clinical trial concluded that a combination of surgical

intervention and endoscopic treatment provided the best initial

strategy for preventing variceal rebleeding in hepatosplenic schis-

tosomiasis (Costa 2016). Although surgical options for preventing

variceal rebleeding are only considered as an alternative strategy

when medical therapy fails, they may well be a one-stop proce-

dure which entails fewer hospital visits and less intensive follow-

up (Henderson 2005; Pal 2012).

Surgical shunts are considered for people with good performance

status and Child-Pugh class A or early B (Child 1964; Pugh 1973;

Garcia-Tsao 2010; Orloff 2012; Gur 2014). Shunts are surgically

created conduits that divert some or all of portal venous blood

away from the liver into the systemic circulation. These conduits

may be an autogenous vein graft or polytetrafluoroethylene pros-

thesis. Commonly created surgical portosystemic shunts include

the H-shunt and the selective distal splenorenal shunt (Warren

1967; Sarfeh 1986; Sarfeh 1994). The H-shunt is created between

the portal vein and the inferior vena cava using an 8- to 16-mil-

limetre ringed polytetrafluoroethylene prosthesis. This prosthe-

sis is non-expansible, and by diminishing its diameter from 16

mm to 8 mm, a partial portal decompression is achieved (Sarfeh

1986; Sarfeh 1994). The distal splenorenal shunt is created by

anastomosing the distal splenic vein to the left renal vein with

or without disconnecting the splenopancreatic and gastric venous

connections to the portal system while preserving portal venous

blood flow and hepatic function (Warren 1967). On the basis of

their haemodynamic effect on portal circulation, surgical shunts

are divided into selective and non-selective types. Non-selective

shunts totally bypass portal blood flow into the systemic circula-

tion, while selective shunts maintain nutrient hepatic blood flow. A

recent meta-analysis concluded that rebleeding rate, encephalopa-

thy, and late mortality are comparable for selective and non-se-

lective shunts (Yin 2013). However, it has been argued that to-

tal portal decompression may precipitate encephalopathy in up

to 39% of people with preserved liver function, such as people

with hepatosplenic schistosomiasis (Raia 1994). Selective shunts

are therefore considered to be superior to non-selective shunts in

this subgroup (Henderson 1988; Da Silva 1992; Conn 1994; Raia

1994; Andersson 2007). Overall perioperative mortality follow-

ing shunt procedures is 6% to 15%, with five-year survival rates

approaching 80% in cirrhotics, in whom mortality occurs as a re-

sult of progressive hepatic decompression (Rosemurgy 2012; Gur

2014). The survival for non-cirrhotics such as hepatosplenic schis-

tosomiasis exceeds that of cirrhotics (Raia 1994; Gawish 2000).

Oesophagogastric devascularisation procedures is another inter-

vention that has been used in people with hepatosplenic schis-

tosomiasis. It involves transhiatal devascularisation of the lower

oesophagus and proximal half of the stomach, with ligation of

branches of left gastric, short gastric, left gastroepiploic, and per-

forating oesophageal arteries and veins. There are several modi-

fications of devascularisation, including one-stage devascularisa-

tion and splenectomy without oesophageal transection (Hassab

1967), or with oesophageal transection plus splenectomy in a

two-stage operation (Sugiura 1973). The original Sugiura proce-

dure was subsequently modified into a one-stage abdominal pro-

cedure (Peracchia 1980; Inokuchi 1985), or without oesophageal

transection (Jin 1996; Johnson 2006), or without truncal vago-

tomy (Ginsberg 1982), and without splenectomy (Orozco 1998).

One randomised clinical trial comparing devascularisation with

splenectomy versus without splenectomy showed no evidence of

a difference in overall outcomes between the two methods, al-

though participants who had splenectomy received more blood

transfusion compared with no splenectomy. This demonstrates

that addition of splenectomy to devascularisation procedures may

not always be necessary (Orozco 1998). However, the further role

of devascularisation procedures remains controversial due to their

high morbidity and mortality when compared to surgical shunts

in certain patient series (Selzner 2001). Overall perioperative mor-

tality following devascularisation procedures ranges from 13% to

24% (Rikkers 1998; Qazi 2006; Voros 2012), and variceal rebleed-

ing of up to 40% has been reported (Henderson 1988; Orozco

1992; Johnson 2006). However, the risk of encephalopathy is rare

(Conn 1994; Raia 1994), and there is no need for postprocedure

surveillance. Overall five-year survival is approximately 75% and

is comparable to shunt procedures (Ezzat 1990; Orozco 1992).
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A significant procedure-specific morbidity is oesophageal anasto-

motic leak, which may occur in as many as 10% (Voros 2012).

How the intervention might work

Surgical portosystemic shunts decrease portal venous pressure, and

hence decrease portal hypertension by diverting all or part of portal

blood flow into systemic circulation. The consequent decrease in

portal venous pressure below the threshold of 12 mmHg will pre-

vent variceal bleeding (Warren 1967; Sarfeh 1986; Sarfeh 1994).

Oesophagogastric devascularisation with or without splenectomy

reduces portal hypertension by decreasing portal blood flow, but

with a compensatory increase in hepatic artery flow. This main-

tains effective hepatic blood flow and preserves liver function. The

procedure normalises the hyperdynamic circulatory state present

in hepatosplenic schistosomiasis (Brandt 1995; de Cleva 2007;

Zhang 2009; Evangelista-Neto 2012).

Why it is important to do this review

Previous meta-analyses have compared portosystemic shunts with

devascularisation procedures for the prevention of variceal rebleed-

ing in cirrhotic portal hypertension (Yin 2013; Zong 2015). Un-

like liver cirrhosis in which there is destruction of liver architecture

with concomitant loss of hepatocyte function, in hepatosplenic

schistosomiasis hepatic architecture and function are usually pre-

served in the absence of concomitant liver disease such as viral

hepatitis infection (De Cock 1986; Denié 1996; Bica 2000; Ross

2002). It is therefore important to conduct a systematic review

with meta-analysis and Trial Sequential Analysis to compare sur-

gical portosystemic shunts with devascularisation procedures for

the prevention of variceal rebleeding in people with hepatosplenic

schistosomiasis.

O B J E C T I V E S

To assess the benefits and harms of surgical portosystemic shunts

versus oesophagogastric devascularisation procedures for the pre-

vention of variceal rebleeding in people with hepatosplenic schis-

tosomiasis.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We only considered randomised clinical trials in which surgical

portosystemic shunts were compared with oesophagogastric devas-

cularisation with or without splenectomy, and with or without

oesophageal transection for the prevention of variceal rebleeding

in people with hepatosplenic schistosomiasis. For assessment of

harms, we intended to include quasi-randomised studies and ob-

servational studies identified during our search for randomised

clinical trials. We are aware that this approach increases the risk of

overlooking harms of the intervention.

Types of participants

We included participants with hepatosplenic schistosomiasis con-

firmed by liver biopsy, irrespective of age and sex, who have ex-

perienced variceal rebleeding. We excluded participants with con-

comitant liver cirrhosis and those who received TIPS.

Types of interventions

We considered the following types of surgical shunt interventions

as experimental interventions:

• portacaval shunt (connecting the portal vein and the vena

cava);

• mesocaval shunt (connecting the mesenteric vein and the

vena cava);

• central (proximal) splenorenal shunt (connecting proximal

splenic vein to left renal vein with or without splenopancreatic

and gastric disconnection or splenectomy);

• distal splenorenal shunt (connecting distal splenic vein to

left renal vein with or without splenopancreatic and gastric

disconnection);

• large-diameter H-graft shunt (16 mm, externally reinforced

polytetrafluorethylene either as mesocaval or portocaval shunt);

• small-diameter H-graft shunt (8 mm, externally reinforced

polytetrafluorethylene either as mesocaval or portacaval shunt).

We considered oesophagogastric devascularisation with or with-

out splenectomy, and with or without oesophageal transection as

control interventions.

Types of outcome measures

Primary outcomes

• All-cause mortality

◦ immediate (30 days)

◦ intermediate (one year)

◦ long term (five years)

• Serious adverse events (procedure-related complications).

We used the International Conference on Harmonisation (ICH)

Guidelines for Good Clinical Practice’s definition of a serious

adverse event (ICH-GCP 1997), that is any untoward medical

occurrence that resulted in death, is life-threatening, requires

8Surgical portosystemic shunts versus devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic

schistosomiasis (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



hospitalisation or prolongation of existing hospitalisation,

resulted in persistent or significant disability or incapacity, or is a

congenital anomaly or birth defect. We considered all other

adverse events as non-serious.

• Quality of life. We defined quality of life as the extent to

which a person’s usual or expected physical, emotional, and

social well-being has been affected by the intervention (Cella

1995). Since trial authors are likely to use different instruments

to measure quality of life, we planned to use the

recommendation for choosing a statistical method to enhance

interpretability to evaluate quality of life estimates in this meta-

analysis (Thorlund 2011b).

Secondary outcomes

• Variceal rebleeding rate (diagnosed clinically by

haematemesis, melena, or blood in gastric aspirate, and

confirmed by endoscopy)

• Number of people who developed encephalopathy, defined

by any of the following:

◦ classical signs detected on physical examination

(change in mental status examination in association with

elevated ammonia, and asterixis);

◦ signs unequivocally described by the participant’s

relatives;

◦ psychometric testing; or

◦ electroencephalogram.

• Development of new or worsening of pre-existing ascites

detected clinically or radiologically

• Number of people requiring any re-intervention

Search methods for identification of studies

Electronic searches

We performed electronic searches for relevant trials in the

Cochrane Hepato-Biliary Group Controlled Trials Register (

Gluud 2018), (up until 11 January 2018); Cochrane Central Reg-

ister of Controlled Trials (CENTRAL), (up until 2017, Issue 12)

in the Cochrane Library; MEDLINE Ovid (1946 to 11 January

2018); Embase Ovid (1974 to 11 January 2018); LILACS (Latin

American and Caribbean Health Sciences Literature) (BIREME;

1982 to 11 January 2018); Science Citation Index Expanded (Web

of Science; 1900 to 11 January 2018), and Conference Proceed-

ings Citation Index - Science (Web of Science; 1990 to 11 January

2018) (Royle 2003). The search strategies and the time spans of

the searches are listed in Appendix 1.

Searching other resources

We handsearched reference lists of identified studies for further

relevant trials.

We also searched conference/meeting proceedings and abstracts

published by International Hepato-Pancreato Biliary Association

(IHPBA) (1994 to January 2018), the American Association for

the Study of Liver Diseases (AASLD) (1994 to 11 January 2018),

and other relevant organisations.

We also searched on-line trial registries such as ClinicalTri-

als.gov (clinicaltrials.gov), the European Medicines Agency (EMA)

(www.ema.europa.eu/ema), the World Health Organization, In-

ternational Clinical Trials Registry Platform (www.who.int/ictrp),

and the Food and Drug Administration (FDA) (www.fda.gov) for

ongoing or unpublished trials on 11 January 2018.

Data collection and analysis

Selection of studies

Two review authors (CJE and MB) independently screened the list

of titles and abstracts retrieved by the search in order to identify

potentially eligible studies. We retrieved the full-text articles of

those studies deemed potentially eligible, and two review authors

(CJE and MB) reviewed the full-text articles for inclusion in the

review. We resolved any areas of disagreement through discussion.

We sought unpublished data by writing to the authors of included

studies.

Data extraction and management

Two review authors (CJE and MB) independently extracted data

from included trials using a standardised data collection form (

Appendix 2), which included the following.

• Name of first author

• Date of trial publication

• Country of trial and maximum duration of follow-up

• Inclusion and exclusion criteria

• Demographic data

• Biochemical data

• Method of diagnosis of schistosomiasis

• Number of participants randomised, number excluded with

reasons, number analysed, and number of withdrawals

• Assessment of risk of bias

• Outcomes: number of participants with events for

dichotomous outcome, mean and standard deviation for

continuous outcome at maximal follow-up

Assessment of risk of bias in included studies

Two review authors (CJE and MB) independently assessed the

risk of bias of each included trial using the following domains, as

recommended in the Cochrane Handbook for Systematic Reviews of
interventions (Higgins 2011), the Cochrane Hepato-Biliary Group

Module (Gluud 2018), and methodological studies (Schulz 1995;

Moher 1998; Kjaergard 2001; Wood 2008; Hrobjartsson 2012;
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Savovi 2012a; Savovi 2012b; Hrobjartsson 2013; Hrobjartsson

2014a; Hrobjartsson 2014b; Lundh 2017). We used the following

definitions to assess the risk of bias in included trials.

Allocation sequence generation

• Low risk of bias: sequence generation was achieved using

computer random number generation or a random number

table. Drawing lots, coin tossing, shuffling cards or envelopes,

and throwing dice were adequate if performed by an

independent person not otherwise involved in the trial.

• Unclear risk of bias: the study authors did not specify the

method of sequence generation.

• High risk of bias: the sequence generation method was not

random. We only used such studies for the assessment of harms.

Allocation concealment

• Low risk of bias: participant allocation could not have been

foreseen in advance of, or during, enrolment. Allocation was

controlled by a central and independent randomisation unit.

The allocation sequence was unknown to the investigators (e.g.

the allocation sequence was hidden in sequentially numbered,

opaque, and sealed envelopes).

• Unclear risk of bias: the method used to conceal the

allocation was not described, so that intervention allocations

may have been foreseen in advance of, or during, enrolment.

• High risk of bias: the allocation sequence was likely to be

known to the investigators who assigned the participants. We

only used such studies for the assessment of harms.

Blinding of participants and personnel

• Low risk of bias: any of the following: no blinding or

incomplete blinding, but the review authors judged that the

outcome is not likely to be influenced by lack of blinding; or

blinding of participants and key study personnel ensured, and it

is unlikely that the blinding could have been broken.

• Unclear risk of bias: any of the following: insufficient

information to permit judgement of ‘low risk’ or ‘high risk’; or

the trial did not address this outcome.

• High risk of bias: any of the following: no blinding or

incomplete blinding, and the outcome is likely to be influenced

by lack of blinding; or blinding of key study participants and

personnel attempted, but likely that the blinding could have

been broken, and the outcome is likely to be influenced by lack

of blinding.

Blinding of outcome assessment

• Low risk of bias: any of the following: no blinding of

outcome assessment, but the review authors judged that the

outcome measurement is not likely to be influenced by lack of

blinding; or blinding of outcome assessment ensured, and

unlikely that the blinding could have been broken.

• Unclear risk of bias: any of the following: insufficient

information to permit judgement of ‘low risk’ or ‘high risk’; or

the trial did not address this outcome.

• High risk of bias: any of the following: no blinding of

outcome assessment, and the outcome measurement is likely to

be influenced by lack of blinding; or blinding of outcome

assessment, but likely that the blinding could have been broken,

and the outcome measurement is likely to be influenced by lack

of blinding.

Incomplete outcome data

• Low risk of bias: no missing outcome data, or missing data

were unlikely to make treatment effects depart from plausible

values. Sufficient methods such as multiple imputations were

employed to handle missing data.

• Unclear risk of bias: there was insufficient information to

assess whether missing data in combination with the method

used to handle missing data were likely to induce bias on the

results.

• High risk of bias: the results were likely to be biased due to

missing data.

Selective outcome reporting

• Low risk of bias: the trials reported all the predefined

outcomes in their method. If the original trial protocol was

available, the outcomes should have been those called for in that

protocol. If the trial protocol was obtained from a trial registry

(e.g. ClinicalTrials.gov), the outcomes sought should have been

those enumerated in the original protocol if the trial protocol

was registered before or at the time that the trial was begun. If

the trial protocol was registered after the trial was begun, we

would not consider those outcomes to be reliable.

• Unclear risk: the study authors do not report all predefined

outcomes fully, or it is unclear whether the study authors

recorded data on these outcomes.

• High risk: the study authors do not report one or more

predefined outcomes.

For-profit bias

• Low risk of bias: the trial appeared to be free of industry

sponsorship or other type of for-profit support that could

manipulate the trial design, conductance, or results of the trial

(industry-sponsored trials overestimate the efficacy by about

25%) (Lundh 2017).

• Unclear risk of bias: the trial may or may not be free of for-

profit bias as no information on clinical trial support or

sponsorship was provided.

• High risk of bias: the trial was sponsored by industry or

received another type of for-profit support.
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Other bias

• Low risk of bias: the trial appeared to be free of other

factors that could put it at risk of bias.

• Unclear risk of bias: the trial may or may not be free of

other factors that could put it at risk of bias.

• High risk of bias: there were other factors in the trial that

could put it at risk of bias.

Overall risk of bias

We judged trials to be at an overall low risk of bias if they were

assessed as at low risk of bias in all ’Risk of bias’ domains. We

judged trials to be at an overall high risk of bias if they were judged

to be at unclear risk of bias or high risk of bias in one or more

’Risk of bias’ domains.

Measures of treatment effect

We measured intervention effects for dichotomous outcomes us-

ing risk ratios (RR) with 95% confidence interval (CI), and for

continuous outcomes using mean difference (MD) with 95% CI

across studies. We planned to report Trial Sequential Analysis-ad-

justed CI.

Unit of analysis issues

The unit of analysis was trial participants as randomised to the

trial groups. When a trial had more than two groups, we extracted

data from the groups that corresponded to the treatment options

considered as experimental, and used half of the participants in

the control group for the respective comparisons.

As expected, we did not find any cross-over or cluster-randomised

trials.

Dealing with missing data

We performed an intention-to-treat analysis.

Dealing with missing data using sensitivity analysis

We contacted trial authors to obtain missing data but we could

not obtain all missing data. We therefore dealt with missing data

by considering participants as treatment failures or treatment suc-

cesses by imputing them according to the following two scenarios

for our primary outcomes:

• ’extreme case’ analysis favouring the experimental

intervention (’best-worst’ case scenario): none of the participants

who dropped out of the experimental group experienced the

outcome, but all the participants who dropped out of the control

group experienced the outcome; including all randomised

participants in the denominator;

• ’extreme case’ analysis favouring the control (’worst-best’

case scenario): all participants who dropped out of the

experimental group, but none of the participants who dropped

out of the control group experienced the outcome; including all

randomised participants in the denominator.

Assessment of heterogeneity

We assessed heterogeneity between trials using the Chi2 test and

I2 statistic. The degree of heterogeneity observed was measured

using the I2 statistic (Higgins 2002; Sterne 2011). The values of

the I2 statistic were as follows:

• 0% to 40%: might not be important;

• 30% to 60%: may represent moderate heterogeneity;

• 50% to 90%: may represent substantial heterogeneity;

• 75% to 100%: represent considerable heterogeneity.

An I2 statistic above 50% was considered as significant, and the

possible cause of heterogeneity explored further.

Assessment of reporting biases

We planned to investigate reporting bias by visual inspection of

funnel plot asymmetry if we included at least 10 trials. For dichoto-

mous outcomes, we planned to use the Harbord test for asymme-

try (Harbord 2006), and for continuous outcomes we used the

regression asymmetry test, Egger 1997, and the adjusted rank cor-

relation (Begg 1994).

Data synthesis

We performed meta-analyses according to the recommendations

in the Cochrane Handbook for Systematic Reviews of Interventions
and the Cochrane Hepato-Biliary Group Module (Higgins 2011;

Gluud 2018). We meta-analysed data according to the eight-step

procedure for validation of meta-analytic results in systematic re-

views as suggested by Jakobsen and colleagues (Jakobsen 2014).

For our data analysis we used the software packages Review Man-

ager 5 provided by Cochrane, RevMan 2014, and Trial Sequential

Analysis Version 0.9.5.10 Beta provided by the Copenhagen Trial

Unit (Thorlund 2011a; TSA 2011). We used both fixed-effect

and random-effects meta-analyses, and presented the data with

the most conservative estimate of the two. The most conservative

estimate of the two is the one closest to 1.0 for dichotomous or

0.0 (zero) for continuous outcomes (Jakobsen 2014). If the two

point estimates were equal, we used the estimate with the widest

CI as our main result of the two analyses (Jakobsen 2014). We

presented heterogeneity using the I2 statistic (Higgins 2002).

Where data were available from only one trial, we used Fisher’s

exact test for dichotomous data (Fisher 1922), and planned to use

Student’s t-test for continuous data to present the results narra-

tively (Student 1908).

Trial Sequential Analysis

Cumulative meta-analyses can introduce random errors because

of sparse data and repetitive testing of accumulating data (Brok
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2008; Wetterslev 2008; Brok 2009; Thorlund 2009; Higgins

2011; Wetterslev 2017); hence we used Trial Sequential Analysis

(TSA 2011) to control for random errors (Thorlund 2011a). The

diversity-adjusted required information size (DARIS) was calcu-

lated for all outcomes in order to control random errors (Wetterslev

2008; Wetterslev 2009). The DARIS calculation took into ac-

count the following: control group event proportion observed in

the meta-analysis; a plausible relative risk reduction of 20%; a risk

of type I error of 2.5% due to three primary outcomes and 2%

due to four secondary outcomes; a risk of type II error of 10%

(Castellini 2017); and the adjusted diversity from the meta-analy-

sis (Wetterslev 2008; Wetterslev 2009; Jakobsen 2014; Wetterslev

2017). We also planned to calculate and report the Trial Sequential

Analysis-adjusted CI (Thorlund 2011a). We assumed that testing

for statistical significance was performed with each new trial added

to the trial sequential meta-analysis. On the basis of the calcu-

lated DARIS, we planned to construct trial sequential monitoring

boundaries. If the Z-curve crossed the trial sequential monitor-

ing boundary for benefit or harm before the DARIS was reached,

we planned to conclude evidence of benefit or harm of the in-

tervention. In contrast, if the boundary was not surpassed, we

planned to conclude that further trials needed to be conducted

in order to attain true intervention effect. However, where the Z-

curve crossed the monitoring boundary for futility, we planned to

conclude futility of the comparison (Wetterslev 2008; Thorlund

2011a; Wetterslev 2017).

A more detailed description of Trial Sequential Analysis can be

found at www.ctu.dk/tsa/ (Thorlund 2011a).

Subgroup analysis and investigation of heterogeneity

We planned the following subgroup analyses.

• Trials at low risk of bias compared to trials at high risk of

bias.

• Non-selective surgical shunts versus devascularisation

procedures compared to selective surgical shunts versus

devascularisation procedures.

• Surgical shunts versus devascularisation with splenectomy

compared to surgical shunts versus devascularisation without

splenectomy.

• Age of participants: less than 65 years compared to greater

than 65 years.

• Length of follow-up: less than 30 days compared to greater

than 30 days.

Sensitivity analysis

We planned to perform a sensitivity analysis by imputing missing

data in a best-worst case scenario assuming participants with miss-

ing data for dichotomous outcome experienced a good outcome in

the experimental group and a poor outcome in the control group.

We also considered a worse-best case scenario by assuming partic-

ipants with missing data had a poor outcome in the experimental

group and a good outcome in the control group (Gamble 2005).

As we included only two trials, we did not perform the following

sensitivity analyses: assessment of the search method for the in-

cluded trials; exclusion criteria; the type of data analysed; process

of data analysis; and measure of intervention outcome at 30 days.

’Summary of findings’ table

We designed one ’Summary of findings’ table for our review com-

parison, using GRADEpro GDT software (GRADEpro GDT

2015). Using GRADE (Guyatt 2011), we graded the certainty of

evidence for all Primary outcomes and Secondary outcomes based

on five domains: risk of bias, indirectness of evidence (population,

intervention, control, outcomes); unexplained heterogeneity or

inconsistency of results (including problems with subgroup anal-

yses); imprecision of results; and a high probability of publication

bias. We defined the levels of evidence as ’high’, ’moderate’, ’low’,

or ’very low’. We followed the recommendations of Section 8.5

and Chapter 12 of the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011).

We defined the levels of evidence as follows.

• High certainty: we are very confident that the true effect lies

close to that of the estimate of the effect.

• Moderate certainty: we are moderately confident in the

effect estimate: the true effect is likely to be close to the estimate

of the effect, but there is a possibility that it is substantially

different.

• Low certainty: our confidence in the effect estimate is

limited: the true effect may be substantially different from the

estimate of the effect.

• Very low certainty: we have very little confidence in the

effect estimate: the true effect is likely to be substantially

different from the estimate of effect.

R E S U L T S

Description of studies

Results of the search

We identified 2014 references through the database searches

(Figure 1). We excluded 771 duplicate records. After reading the

titles and abstracts of the remaining 1243 references, we selected

only 14 references for full manuscript review. We excluded 10

studies, which are presented with reasons for their exclusion in

the Characteristics of excluded studies tables. We were thus left

with four full-text publications (Da Silva 1992; Raia 1994; Strauss

1999; Gawish 2000), referring to two trials that met the inclusion

criteria of our review (Raia 1994; Gawish 2000). Da Silva 1992
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was an interim report of Raia 1994 at two years of follow-up, and

Strauss 1999 evaluated changes in variceal size following different

interventions in a subset of 73 participants of the Raia 1994 trial.

Raia 1994 presented data at maximal follow-up of 10 years.

13Surgical portosystemic shunts versus devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic

schistosomiasis (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Figure 1. Study flow diagram.
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We identified no other references of interest through other sources

or through screening the reference lists of the identified ran-

domised clinical trials.

Included studies

The two randomised clinical trials are presented in the

Characteristics of included studies tables.

Raia 1994 and Gawish 2000 randomised a total of 154 partic-

ipants diagnosed with hepatosplenic schistosomiasis. Raia 1994

randomised 94 participants into three intervention groups (prox-

imal splenorenal shunt versus distal splenorenal shunt versus oe-

sophagogastric devascularisation with splenectomy), and Gawish

2000 randomised 60 participants into two intervention groups

(distal splenorenal shunt versus oesophagogastric devascularisation

with splenectomy). The age range of the participants was 18 years

to 55 years in the Raia 1994 trial and 23 years to 65 years in the

Gawish 2000 trial. Raia 1994 was conducted in Brazil, and Gawish

2000 in Egypt. Due to increased postprocedural encephalopathy

events in the proximal splenorenal shunt group, Raia 1994 was

terminated at the end of the second year of recruitment, how-

ever participants were followed up for 10 years. None of the tri-

als performed their analyses using the intention-to-treat princi-

ple. Raia 1994 was funded by an institutional grant; the source

of funding was not mentioned in Gawish 2000. The diagnosis of

hepatosplenic schistosomiasis was made based on clinical and bio-

chemical assessments in both trials. Liver biopsy was performed

during the time of surgical intervention in order to exclude cir-

rhosis.

Excluded studies

Following review of the full-text articles, we excluded 10 stud-

ies with reasons (Characteristics of excluded studies). We ex-

cluded nine studies that included cirrhotic participants (Callow

1970; Jackson 1971; Galambos 1976; House 1980; Fischer 1981;

Langer 1985; Nussbaum 1993; Mercado 1996; Xiong 2002). One

study was a prospective and non-randomised study that evaluated

haemodynamic changes following surgical interventions in hep-

atosplenic schistosomiasis but failed to report harms of the inter-

ventions (de Cleva 2007).

Risk of bias in included studies

We assessed both included trials as at overall high risk of bias

because we one or more ’Risk of bias’ domains was at either unclear

or high risk of bias (Figure 2; Figure 3).

Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies.
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Figure 3. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.

Allocation

We judged the methods of allocation sequence generation and

allocation concealment to be adequate for Raia 1994 and Gawish

2000, so that both trials were at low risk of selection bias.

Blinding

We judged both trials to be at high risk of performance and detec-

tion bias because they did not mention if blinding was performed.

Incomplete outcome data

Raia 1994 excluded all participants with missing data in their anal-

ysis. Gawish 2000 excluded all participants for whom procedure

was regarded as not properly done and replaced them with others.

Neither the method of selection of these replacement participants

nor the adverse events in the participants who were replaced was

clearly documented in their publication. We contacted the author,

and he replied that hospital records of participants could no longer

be retrieved because it had been a long time since the trial was

conducted. We judged both trials to be at high risk of attrition

bias.
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Selective reporting

We found no evidence of published protocols for the two trials,

but it appears that the authors of each trial reported all outcomes

in their method. Therefore, we judged both trials to be at low risk

of reporting bias.

Other potential sources of bias

For-profit bias

We assessed possible funding sources for both trials. It was clear

that Raia 1994 obtained funding through an institutional grant,

but it was not clear how Gawish 2000 obtained their funding.

Early-stopping bias

Raia 1994 terminated recruitment of participants after two years

because of concerns about an increased number of participants de-

veloping encephalopathy in the proximal splenorenal shunt group.

We assessed this trial as at risk of early-stopping bias. Gawish 2000

did not mention early stopping of their trial.

Effects of interventions

See: Summary of findings for the main comparison Surgical

portosystemic shunts compared to devascularisation with

splenectomy for prevention of variceal rebleeding in people with

hepatosplenic schistosomiasis

Surgical portosystemic shunts versus

devascularisation with splenectomy

All-cause mortality

Both trials reported on mortality (Raia 1994; Gawish 2000). None

of the trials reported mortality at 30 days or one year, therefore we

could not perform these analyses as planned in our protocol. The

maximum follow-up was five years in Gawish 2000 and 10 years

in Raia 1994. We found no evidence of a difference between the

shunts (analysed together) versus devascularisation with splenec-

tomy at 10-year follow-up (risk ratio (RR) 2.35, 95% confidence

interval (CI) 0.55 to 9.92; participants = 154; studies = 2; I2 =

16%; Analysis 1.1). The test for subgroup differences showed no

difference (P = 0.23).

Serious adverse events

When reporting on adverse events, neither of the trials defined ad-

verse events as serious or non-serious (Raia 1994; Gawish 2000).

Following the ICH-GCP 1997 definition for serious adverse

events, we determined that total shunt occlusion, total portal vein

thrombosis, and death were serious adverse events (ICH-GCP

1997). However, as death occurred after the occurrence of a se-

rious adverse event, we did not include mortality in our analysis

on serious adverse events in order to avoid double counting. We

found no evidence of a difference between the shunts (analysed

together) versus devascularisation with splenectomy on serious ad-

verse events (RR 2.26, 95% CI 0.44 to 11.70; participants = 154;

studies = 2; I2 = 0%; Analysis 1.2). The test for subgroup differ-

ences showed no difference (P = 0.55).

We presented non-serious adverse events in Table 1.

Quality of life

Neither of the included trials provided data on quality of life.

Variceal rebleeding

Both trials provided data on variceal rebleeding. We found no

evidence of a difference between the shunts (analysed together)

versus devascularisation with splenectomy in the rate of variceal

rebleeding (RR 0.39, 95% CI 0.13 to 1.23; participants = 154;

studies = 2; I2 = 0%; Analysis 1.3). The test for subgroup differ-

ences showed no difference (P = 0.31).

Encephalopathy

Both trials reported on encephalopathy. We found evidence sug-

gesting an increase in encephalopathy in the shunts (analysed to-

gether) group versus devascularisation with splenectomy group

(RR 7.51, 95% CI 1.45 to 38.89; participants = 154; studies = 2;

I2 = 0%; Analysis 1.4). The test for subgroup differences showed

no difference (P = 0.69).

Ascites

Only one trial reported on new onset of ascites (Gawish 2000).

We found no evidence of a difference in the occurrence of ascites

between the shunts (distal splenorenal) group versus devasculari-

sation with splenectomy group using Review Manager 5 calcula-

tions (RR 0.11, 95% CI 0.01 to 1.98; participants = 60; studies =

1; I2 = 0%; Analysis 1.5), and also when we applied Fisher’s exact

P, two-tailed test (P = 0.11).

Any re-intervention

Only one trial provided data on any re-intervention (Gawish

2000). We found no evidence of a difference between the shunts

(distal splenorenal) group versus devascularisation with splenec-

tomy group on any re-intervention using Review Manager 5 cal-

culations ((RR 3.00, 95% CI 0.13 to 70.83; participants = 60;

studies = 1; I2 = 0%; Analysis 1.6), and also when we applied

Fisher’s exact P, two-tailed test (P = 0.5).
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Subgroup analysis

We only performed a subgroup analysis of non-selective (proximal

splenorenal) shunts versus devascularisation procedures compared

to selective surgical (distal splenorenal) shunts versus devascular-

isation procedures (see previous analyses (Analysis 1.1 through

Analysis 1.4)).

We could not conduct the remaining prespecified subgroup anal-

yses because of the paucity of data.

Sensitivity analysis

We performed a best-worse case sensitivity analysis to evaluate

the impact of missing participants on our estimates for all-cause

mortality at 10-year follow-up, finding no evidence of a differ-

ence between surgical portosystemic shunts versus oesophagogas-

tric devascularisation procedures (RR 1.20, 95% CI 0.52 to 2.77;

participants = 154; studies = 2; I2 = 0%; Analysis 1.7). We also

found no evidence of a difference in a worst-best case scenario

analysis (RR 3.15, 95% CI 0.66 to 15.03; participants = 154;

studies = 2; I2 = 30%; Analysis 1.8).

Trial Sequential Analysis

We attempted to perform Trial Sequential Analysis for all of our

review outcomes, but the alpha spending boundaries could not be

drawn for any of them because of the small event rates and small

sample size of the trials.

Certainty of the evidence

We have presented the certainty of the evidence in Summary of

findings for the main comparison. We judged the overall certainty

of the evidence of all review outcomes as very low because of the

overall high risk of bias of the trials (downgraded two levels) and

imprecision (downgraded two levels because of wide confidence

intervals, small sample sizes, and few events). We did not down-

grade the evidence for inconsistency, indirectness of evidence, and

publication bias.

D I S C U S S I O N

Summary of main results

We identified only two small single-centre randomised clinical tri-

als at high risk of bias that compared surgical portosystemic shunts

versus oesophagogastric devascularisation with splenectomy for

the prevention of variceal rebleeding in 154 people with hep-

atosplenic schistosomiasis. The trials were conducted in Brazil and

Egypt. The small event rates and small sample size of the trials pre-

vented us from producing meaningful analyses and constructing

Trial Sequential Analysis monitoring boundaries. Both trials com-

pared non-selective shunts (proximal splenorenal shunt) or selec-

tive shunts (distal splenorenal shunt) versus devascularisation with

splenectomy. We found no evidence of a difference between shunts

versus devascularisation with splenectomy on all-cause mortality,

serious adverse events (poorly reported), variceal rebleeding, as-

cites, and any re-intervention. There appeared to be some evi-

dence suggesting an increase in the development of encephalopa-

thy in the shunts group in comparison to the devascularisation

with splenectomy group. Neither of the trials provided data on

health-related quality of life. Our sensitivity analyses showed no

evidence of a difference regarding all-cause mortality when miss-

ing data were imputed in a best-worse and worst-best scenario,

which again could be due to the insufficient sample size and few

dropouts.

Due to the very low certainty of the evidence related to incomplete

outcome data and small sample size, we are very uncertain of our

outcome results.

Overall completeness and applicability of
evidence

Given that we included only two trials at high risk of bias and

random error with an insufficient number of participants, our

confidence in the estimate of intervention effects is very low. One

of the trials terminated recruitment prematurely because of con-

cerns about an increased number of participants who developed

encephalopathy in the proximal splenorenal shunt group, however

our analysis did not show differences between proximal splenore-

nal shunts compared with distal splenorenal shunts for any of

the review outcomes. The other trial included participants with

Child-Pugh class B that suggested coexistence of hepatic cirrho-

sis with hepatosplenic schistosomiasis. Although the trial authors

used wedge liver biopsy and histopathological investigations to

exclude liver cirrhosis, it is not uncommon to have coexistence of

viral hepatitis with hepatosplenic schistosomiasis in communities

where schistosomiasis is endemic (Gasim 2015). A coexistence of

a disease may make a strict selection of people with isolated hep-

atosplenic schistosomiasis difficult to perform, thereby lowering

the external validity of the trial results. The available evidence ap-

peared to be inadequately powered to address our review ques-

tions.

Quality of the evidence

We judged both trials as at high risk of bias, mostly due to in-

complete outcome data. One trial obtained an institutional grant,

while the source of funding was not declared for the other trial.

We graded the overall certainty of the evidence for all outcomes

as very low because of overall risk of bias and imprecision (due to
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small sample sizes of the individual trials and few events). More-

over, we are not able to exclude publication bias.

Potential biases in the review process

We performed an extensive search of databases according to

Cochrane recommendations. We searched electronic databases for

any randomised clinical trials including participants with hep-

atosplenic schistosomiasis who were treated with surgical portosys-

temic shunts or oesophagogastric devascularisation procedures to

prevent variceal rebleeding. Our search strategies were very broad,

including any language and publication date, and a vast number

of references were retrieved (n = 1243), however only two ran-

domised clinical trials fulfilled the inclusion criteria of our review.

A reason for the paucity of trials of interest to our review could

be the wide availability and popularity of non-surgical interven-

tions, such as endoscopy and transjugular intrahepatic portosys-

temic shunt (TIPS). Among the retrieved study references was

one comparative observational study assessing shunts and devas-

cularisation that included participants with hepatosplenic schisto-

somiasis, but the study did not report on harm (de Cleva 2007).

The remaining study references and the respective references to

the included trials did not provide any further references to the

topic of our review. We found no relevant observational studies

reporting on harm among the search results for randomised clin-

ical trials either, and this is a known limitation for meta-analy-

ses with randomised clinical trials alone. The very small fraction

of the required information size observed when we attempted to

perform Trial Sequential Analysis also underlined the high risk of

random error, again due to the paucity of trials and small number

of participants. We could not construct funnel plots in order to

look for publication bias. The mentioned biases thus contributed

to the inconclusiveness of our review findings.

Agreements and disagreements with other
studies or reviews

We found no systematic reviews comparing surgical portosystemic

shunts versus oesophagogastric devascularisation procedures for

prevention of variceal rebleeding in people with hepatosplenic

schistosomiasis. However, we found two “systematic reviews with

meta-analyses” comparing shunts versus devascularisation proce-

dures for the prevention of variceal rebleeding in people with

hepatic cirrhosis and non-cirrhotic conditions, including hep-

atosplenic schistosomiasis (Yin 2013; Zong 2015). Evaluating the

studies included in these two meta-analyses, we found out that

Yin 2013 included 16 studies with 1042 participants from 1970

to 2010, but the majority of the studies were quasi-randomised,

and the study participants were not divided in terms of cirrho-

sis and hepatosplenic schistosomiasis. We also observed some dis-

crepancies between the interpretation of the results of the statis-

tical analysis and the data used for analysis in Yin 2013, which

questions their reported findings that are otherwise very similar

to our outcome results regarding the comparison of shunts ver-

sus devascularisation procedures. Zong 2015 included 11 quasi-

randomised studies with 1716 participants from 1980 to 2013,

and found that when compared with devascularisation, shunts

seemed to decrease variceal rebleeding and ascites, but increased

encephalopathy. However, we observed similar statistical problems

in Zong 2015 as with Yin 2013. Though the authors state that

they followed Cochrane methods to produce their meta-analyses,

these reviews have nothing in common with the strict criteria and

requirements of performing a Cochrane Review with meta-analy-

ses of randomised clinical trials, ’Risk of bias’ assessment, etc.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Given the very low certainty of the available body of evidence and

the low number of clinical trials, we could not determine an overall

benefit or harm of surgical portosystemic shunts compared with

oesophagogastric devascularisation procedures for the prevention

of variceal rebleeding in people with hepatosplenic schistosomiasis.

Implications for research

Future randomised clinical trials are required to assess the over-

all benefits and harms of surgical portosystemic shunts versus oe-

sophagogastric devascularisations with or without splenectomy,

and with or without oesophageal transection for prevention of

variceal rebleeding in people with hepatosplenic schistosomiasis.

Given that endoscopic therapy is accepted as first-line therapy for

the treatment and prevention of variceal rebleeding, future trials

should be designed to randomise participants after initial endo-

scopic treatment into groups for repeat endoscopy or to surgery

(either shunts or devascularisation procedures). Participants must

be strictly Child-Pugh class A and be properly screened to exclude

all types of liver cirrhosis. Adequate information about the ben-

efits and harms of each intervention should be provided to par-

ticipants for informed consent. Outcomes should include health-

related quality of life and costs in order to ensure a balanced com-

parison. Also needed are randomised clinical trials and system-

atic reviews assessing these interventions individually versus sham

surgery. Such trials should be multicentre located in schistosomia-

sis endemic areas in order to achieve sufficient statistical power to

produce true intervention effects. These trials should be registered

and given open access (Skoog 2015), with their protocol drafted

according to the Standard Protocol Items: Recommendations for

Interventional Trials (SPIRIT) statement (Chan 2013), and their

reporting according to the CONSORT statement (Schulz 2010).
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Gawish 2000

Methods Randomised clinical trial

Participants • People with schistosomal hepatic fibrosis with bleeding oesophageal varices

• Haemodynamic pattern of hepatopetal flow and splenic vein flow exceeds the

portal vein flow

• Child A and B

• Age range 23 to 65 years

Interventions Distal splenorenal shunt (30 participants) versus oesophagogastric devascularisation with

splenectomy (30 participants)

Outcomes Variceal rebleeding, duplex data, and encephalopathy

Notes Duplex data include:

• portal, and splenic vein diameter, flow, and velocity;

• portal vein and shunt patency;

• presence of ascites.

We contacted 1 of the publication authors (Youssri Gaweesh) on 21 October 2015 by

post and received a reply via email on 25 October 2015. Hepatic schistosomiasis was

confirmed by liver biopsy, and cirrhosis was excluded. It is not clear why some participants

were Child B class

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk The word “randomization” was used in the study. This was

also confirmed through personal communication with the

trial author

Allocation concealment (selection bias) Low risk The authors used sealed envelopes to conceal participant

allocations

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk It was not mentioned in the trial publication if any blind-

ing was done. Given the nature of the interventions, it was

unrealistic to blind participants and study personnel to the

intervention received

Blinding of outcome assessment (detection

bias)

(Mortality, Variceal rebleeding,

Encephalopathy)

Low risk It was not mentioned in the trial if any blinding was done.

We concluded that outcome assessment was unlikely to be

influenced by lack of blinding since all outcomes were ob-

jective
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Gawish 2000 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

High risk All participants lost to follow-up were replaced: 7 partici-

pants in the devascularisation and 6 participants in the shunt

group. However, the method of replacement or potential

adverse events experienced by these participants were not

mentioned

Selective reporting (reporting bias) Low risk The trial protocol was not available, but the outcomes re-

ported were the same as those predefined in the methods

section

For profit bias Unclear risk The source of funding was unclear.

Other bias Low risk ’Trial stopped early for benefit or harm’: the trial was run as

planned

Raia 1994

Methods Randomised clinical trial

Participants • People with a diagnosis of hepatosplenic schistosomiasis, based on

epidemiological, clinical, and parasitological data, confirmed by histopathological

analysis of the wedged liver biopsy specimen taken at the time of operation

• Age from 18 to 55 years

• Minimum interval of 15 days between last variceal haemorrhage and operation

• Chemotherapy for schistosomiasis before operation

• Absent or easily controlled ascites

Interventions Proximal splenorenal shunt (32 participants); distal splenorenal shunt (30 participants)

; and oesophagogastric devascularisation with splenectomy (32 participants)

Outcomes Survival, variceal rebleeding, and adverse events: encephalopathy and haemolysis

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk This trial used a random number table to randomise partic-

ipants

Allocation concealment (selection bias) Low risk This trial used sealed envelopes to conceal participant allo-

cations

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk It was not mentioned in the trial if any blinding was per-

formed. Given the nature of the interventions, it was unre-

alistic to blind participants and study personnel to the in-

tervention received
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Raia 1994 (Continued)

Blinding of outcome assessment (detection

bias)

(Mortality, Variceal rebleeding,

Encephalopathy)

Low risk It was not mentioned in the trial if any blinding was per-

formed. We concluded that outcome assessment was un-

likely to be influenced by lack of blinding since all outcomes

were objective

Incomplete outcome data (attrition bias)

All outcomes

High risk All participants lost to follow-up were excluded in the com-

putation of intervention effect

Selective reporting (reporting bias) Low risk The protocol was not available, but all outcomes in the meth-

ods section were reported on

For profit bias Low risk The trial obtained an institutional grant, therefore we as-

sumed it to be free of industry sponsorship

Other bias High risk ’Trial stopped early for benefit or harm’: recruitment of trial

participants was terminated after 2 years due to concerns

about an increased number of participants who developed

encephalopathy in the proximal splenorenal shunt group.

The trial was thus stopped early for harm

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Callow 1970 Included cirrhotic participants

de Cleva 2007 Prospective observational study of haemodynamic changes associated with different interventions. No harms

reported

Fischer 1981 Included cirrhotic participants

Galambos 1976 Included cirrhotic participants

House 1980 Included cirrhotic participants

Jackson 1971 Included cirrhotic participants

Langer 1985 Included cirrhotic participants

Mercado 1996 Included cirrhotic participants

Nussbaum 1993 Included cirrhotic participants

Xiong 2002 Included cirrhotic participants
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D A T A A N D A N A L Y S E S

Comparison 1. Surgical portosystemic shunts versus devascularisation with splenectomy

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 All-cause mortality 2 154 Risk Ratio (M-H, Random, 95% CI) 2.35 [0.55, 9.92]

1.1 Proximal splenorenal

shunt versus devascularisation

1 48 Risk Ratio (M-H, Random, 95% CI) 6.0 [0.85, 42.16]

1.2 Distal splenorenal shunt

versus devascularisation

2 106 Risk Ratio (M-H, Random, 95% CI) 1.21 [0.21, 6.96]

2 Serious adverse events 2 154 Risk Ratio (M-H, Random, 95% CI) 2.26 [0.44, 11.70]

2.1 Proximal splenorenal

shunt versus devascularisation

1 48 Risk Ratio (M-H, Random, 95% CI) 4.64 [0.26, 81.16]

2.2 Distal splenorenal shunt

versus devascularisation

2 106 Risk Ratio (M-H, Random, 95% CI) 1.58 [0.21, 11.82]

3 Variceal rebleeding 2 154 Risk Ratio (M-H, Random, 95% CI) 0.39 [0.13, 1.23]

3.1 Proximal splenorenal

shunt versus devascularisation

1 48 Risk Ratio (M-H, Random, 95% CI) 0.75 [0.14, 4.05]

3.2 Distal splenorenal shunt

versus devascularisation

2 106 Risk Ratio (M-H, Random, 95% CI) 0.23 [0.05, 1.07]

4 Encephalopathy 2 154 Risk Ratio (M-H, Random, 95% CI) 7.51 [1.45, 38.89]

4.1 Proximal splenorenal

shunts versus devascularisation

1 48 Risk Ratio (M-H, Random, 95% CI) 11.85 [0.74, 189.14]

4.2 Distal splenorenal shunts

versus devascularisation

2 106 Risk Ratio (M-H, Random, 95% CI) 5.86 [0.76, 45.22]

5 Ascites 1 Risk Ratio (M-H, Random, 95% CI) Totals not selected

6 Any re-intervention 1 Risk Ratio (M-H, Random, 95% CI) Totals not selected

7 Sensitivity analysis: all-cause

mortality (best-worst case)

2 154 Risk Ratio (M-H, Random, 95% CI) 1.20 [0.52, 2.77]

7.1 Proximal splenorenal

shunt versus devascularisation

1 48 Risk Ratio (M-H, Random, 95% CI) 2.0 [0.66, 6.09]

7.2 Distal splenorenal shunt

versus devascularisation

2 106 Risk Ratio (M-H, Random, 95% CI) 0.63 [0.18, 2.22]

8 Sensitivity analysis: all-cause

mortality (worst-best case)

2 154 Risk Ratio (M-H, Random, 95% CI) 3.15 [0.66, 15.03]

8.1 Proximal splenorenal

shunt versus devascularisation

1 48 Risk Ratio (M-H, Random, 95% CI) 8.00 [1.16, 55.07]

8.2 Distal splenorenal shunt

versus devascularisation

2 106 Risk Ratio (M-H, Random, 95% CI) 1.54 [0.16, 15.09]
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Analysis 1.1. Comparison 1 Surgical portosystemic shunts versus devascularisation with splenectomy,

Outcome 1 All-cause mortality.

Review: Surgical portosystemic shunts versus devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic schistosomiasis

Comparison: 1 Surgical portosystemic shunts versus devascularisation with splenectomy

Outcome: 1 All-cause mortality

Study or subgroup Portosystemic shunts Devascularisation Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Proximal splenorenal shunt versus devascularisation

Raia 1994 12/32 1/16 43.1 % 6.00 [ 0.85, 42.16 ]

Subtotal (95% CI) 32 16 43.1 % 6.00 [ 0.85, 42.16 ]

Total events: 12 (Portosystemic shunts), 1 (Devascularisation)

Heterogeneity: not applicable

Test for overall effect: Z = 1.80 (P = 0.072)

2 Distal splenorenal shunt versus devascularisation

Gawish 2000 0/30 1/30 18.9 % 0.33 [ 0.01, 7.87 ]

Raia 1994 4/30 1/16 38.1 % 2.13 [ 0.26, 17.52 ]

Subtotal (95% CI) 60 46 56.9 % 1.21 [ 0.21, 6.96 ]

Total events: 4 (Portosystemic shunts), 2 (Devascularisation)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.92, df = 1 (P = 0.34); I2 =0.0%

Test for overall effect: Z = 0.21 (P = 0.83)

Total (95% CI) 92 62 100.0 % 2.35 [ 0.55, 9.92 ]

Total events: 16 (Portosystemic shunts), 3 (Devascularisation)

Heterogeneity: Tau2 = 0.27; Chi2 = 2.38, df = 2 (P = 0.30); I2 =16%

Test for overall effect: Z = 1.16 (P = 0.25)

Test for subgroup differences: Chi2 = 1.44, df = 1 (P = 0.23), I2 =30%

0.02 0.1 1 10 50

Favours shunts Favours devascularisation
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Analysis 1.2. Comparison 1 Surgical portosystemic shunts versus devascularisation with splenectomy,

Outcome 2 Serious adverse events.

Review: Surgical portosystemic shunts versus devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic schistosomiasis

Comparison: 1 Surgical portosystemic shunts versus devascularisation with splenectomy

Outcome: 2 Serious adverse events

Study or subgroup Portosystemic shunts Devascularisation Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Proximal splenorenal shunt versus devascularisation

Raia 1994 4/32 0/16 33.0 % 4.64 [ 0.26, 81.16 ]

Subtotal (95% CI) 32 16 33.0 % 4.64 [ 0.26, 81.16 ]

Total events: 4 (Portosystemic shunts), 0 (Devascularisation)

Heterogeneity: not applicable

Test for overall effect: Z = 1.05 (P = 0.29)

2 Distal splenorenal shunt versus devascularisation

Gawish 2000 1/30 1/30 36.4 % 1.00 [ 0.07, 15.26 ]

Raia 1994 2/30 0/16 30.5 % 2.74 [ 0.14, 53.89 ]

Subtotal (95% CI) 60 46 67.0 % 1.58 [ 0.21, 11.82 ]

Total events: 3 (Portosystemic shunts), 1 (Devascularisation)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.24, df = 1 (P = 0.62); I2 =0.0%

Test for overall effect: Z = 0.45 (P = 0.65)

Total (95% CI) 92 62 100.0 % 2.26 [ 0.44, 11.70 ]

Total events: 7 (Portosystemic shunts), 1 (Devascularisation)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.62, df = 2 (P = 0.73); I2 =0.0%

Test for overall effect: Z = 0.97 (P = 0.33)

Test for subgroup differences: Chi2 = 0.36, df = 1 (P = 0.55), I2 =0.0%

0.01 0.1 1 10 100

Favours shunts Favours devascularisation
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Analysis 1.3. Comparison 1 Surgical portosystemic shunts versus devascularisation with splenectomy,

Outcome 3 Variceal rebleeding.

Review: Surgical portosystemic shunts versus devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic schistosomiasis

Comparison: 1 Surgical portosystemic shunts versus devascularisation with splenectomy

Outcome: 3 Variceal rebleeding

Study or subgroup Portosystemic shunts Devascularisation Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Proximal splenorenal shunt versus devascularisation

Raia 1994 3/32 2/16 45.9 % 0.75 [ 0.14, 4.05 ]

Subtotal (95% CI) 32 16 45.9 % 0.75 [ 0.14, 4.05 ]

Total events: 3 (Portosystemic shunts), 2 (Devascularisation)

Heterogeneity: not applicable

Test for overall effect: Z = 0.33 (P = 0.74)

2 Distal splenorenal shunt versus devascularisation

Gawish 2000 1/30 5/30 29.9 % 0.20 [ 0.02, 1.61 ]

Raia 1994 1/30 2/16 24.2 % 0.27 [ 0.03, 2.72 ]

Subtotal (95% CI) 60 46 54.1 % 0.23 [ 0.05, 1.07 ]

Total events: 2 (Portosystemic shunts), 7 (Devascularisation)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.03, df = 1 (P = 0.86); I2 =0.0%

Test for overall effect: Z = 1.87 (P = 0.061)

Total (95% CI) 92 62 100.0 % 0.39 [ 0.13, 1.23 ]

Total events: 5 (Portosystemic shunts), 9 (Devascularisation)

Heterogeneity: Tau2 = 0.0; Chi2 = 1.10, df = 2 (P = 0.58); I2 =0.0%

Test for overall effect: Z = 1.60 (P = 0.11)

Test for subgroup differences: Chi2 = 1.04, df = 1 (P = 0.31), I2 =4%

0.002 0.1 1 10 500

Favours shunts Favours devascularisation
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Analysis 1.4. Comparison 1 Surgical portosystemic shunts versus devascularisation with splenectomy,

Outcome 4 Encephalopathy.

Review: Surgical portosystemic shunts versus devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic schistosomiasis

Comparison: 1 Surgical portosystemic shunts versus devascularisation with splenectomy

Outcome: 4 Encephalopathy

Study or subgroup Portosystemic shunts Devascularisation Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Proximal splenorenal shunts versus devascularisation

Raia 1994 11/32 0/16 35.2 % 11.85 [ 0.74, 189.14 ]

Subtotal (95% CI) 32 16 35.2 % 11.85 [ 0.74, 189.14 ]

Total events: 11 (Portosystemic shunts), 0 (Devascularisation)

Heterogeneity: not applicable

Test for overall effect: Z = 1.75 (P = 0.080)

2 Distal splenorenal shunts versus devascularisation

Gawish 2000 3/30 0/30 31.7 % 7.00 [ 0.38, 129.93 ]

Raia 1994 4/30 0/16 33.0 % 4.94 [ 0.28, 86.29 ]

Subtotal (95% CI) 60 46 64.8 % 5.86 [ 0.76, 45.22 ]

Total events: 7 (Portosystemic shunts), 0 (Devascularisation)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.03, df = 1 (P = 0.87); I2 =0.0%

Test for overall effect: Z = 1.69 (P = 0.090)

Total (95% CI) 92 62 100.0 % 7.51 [ 1.45, 38.89 ]

Total events: 18 (Portosystemic shunts), 0 (Devascularisation)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.20, df = 2 (P = 0.91); I2 =0.0%

Test for overall effect: Z = 2.40 (P = 0.016)

Test for subgroup differences: Chi2 = 0.16, df = 1 (P = 0.69), I2 =0.0%

0.005 0.1 1 10 200

Favours shunts Favours devascularisation
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Analysis 1.5. Comparison 1 Surgical portosystemic shunts versus devascularisation with splenectomy,

Outcome 5 Ascites.

Review: Surgical portosystemic shunts versus devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic schistosomiasis

Comparison: 1 Surgical portosystemic shunts versus devascularisation with splenectomy

Outcome: 5 Ascites

Study or subgroup Portosystemic shunts Devascularisation Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Gawish 2000 0/30 4/30 0.11 [ 0.01, 1.98 ]

0.01 0.1 1 10 100

Favours shunts Favours devascularisation

Analysis 1.6. Comparison 1 Surgical portosystemic shunts versus devascularisation with splenectomy,

Outcome 6 Any re-intervention.

Review: Surgical portosystemic shunts versus devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic schistosomiasis

Comparison: 1 Surgical portosystemic shunts versus devascularisation with splenectomy

Outcome: 6 Any re-intervention

Study or subgroup Shunts Devascularisation Risk Ratio Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Gawish 2000 1/30 0/30 3.00 [ 0.13, 70.83 ]

0.01 0.1 1 10 100
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Analysis 1.7. Comparison 1 Surgical portosystemic shunts versus devascularisation with splenectomy,

Outcome 7 Sensitivity analysis: all-cause mortality (best-worst case).

Review: Surgical portosystemic shunts versus devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic schistosomiasis

Comparison: 1 Surgical portosystemic shunts versus devascularisation with splenectomy

Outcome: 7 Sensitivity analysis: all-cause mortality (best-worst case)

Study or subgroup Portosystemic shunts Devascularisation Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Proximal splenorenal shunt versus devascularisation

Raia 1994 12/32 3/16 56.0 % 2.00 [ 0.66, 6.09 ]

Subtotal (95% CI) 32 16 56.0 % 2.00 [ 0.66, 6.09 ]

Total events: 12 (Portosystemic shunts), 3 (Devascularisation)

Heterogeneity: not applicable

Test for overall effect: Z = 1.22 (P = 0.22)

2 Distal splenorenal shunt versus devascularisation

Gawish 2000 0/30 1/30 6.9 % 0.33 [ 0.01, 7.87 ]

Raia 1994 4/30 3/16 37.1 % 0.71 [ 0.18, 2.79 ]

Subtotal (95% CI) 60 46 44.0 % 0.63 [ 0.18, 2.22 ]

Total events: 4 (Portosystemic shunts), 4 (Devascularisation)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.19, df = 1 (P = 0.66); I2 =0.0%

Test for overall effect: Z = 0.72 (P = 0.47)

Total (95% CI) 92 62 100.0 % 1.20 [ 0.52, 2.77 ]

Total events: 16 (Portosystemic shunts), 7 (Devascularisation)

Heterogeneity: Tau2 = 0.00; Chi2 = 2.00, df = 2 (P = 0.37); I2 =0%

Test for overall effect: Z = 0.44 (P = 0.66)

Test for subgroup differences: Chi2 = 1.81, df = 1 (P = 0.18), I2 =45%
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Analysis 1.8. Comparison 1 Surgical portosystemic shunts versus devascularisation with splenectomy,

Outcome 8 Sensitivity analysis: all-cause mortality (worst-best case).

Review: Surgical portosystemic shunts versus devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic schistosomiasis

Comparison: 1 Surgical portosystemic shunts versus devascularisation with splenectomy

Outcome: 8 Sensitivity analysis: all-cause mortality (worst-best case)

Study or subgroup Portosystemic shunts Devascularisation Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Proximal splenorenal shunt versus devascularisation

Raia 1994 16/32 1/16 41.0 % 8.00 [ 1.16, 55.07 ]

Subtotal (95% CI) 32 16 41.0 % 8.00 [ 1.16, 55.07 ]

Total events: 16 (Portosystemic shunts), 1 (Devascularisation)

Heterogeneity: not applicable

Test for overall effect: Z = 2.11 (P = 0.035)

2 Distal splenorenal shunt versus devascularisation

Gawish 2000 0/30 1/30 20.0 % 0.33 [ 0.01, 7.87 ]

Raia 1994 7/30 1/16 39.0 % 3.73 [ 0.50, 27.74 ]

Subtotal (95% CI) 60 46 59.0 % 1.54 [ 0.16, 15.09 ]

Total events: 7 (Portosystemic shunts), 2 (Devascularisation)

Heterogeneity: Tau2 = 1.10; Chi2 = 1.60, df = 1 (P = 0.21); I2 =38%

Test for overall effect: Z = 0.37 (P = 0.71)

Total (95% CI) 92 62 100.0 % 3.15 [ 0.66, 15.03 ]

Total events: 23 (Portosystemic shunts), 3 (Devascularisation)

Heterogeneity: Tau2 = 0.58; Chi2 = 2.86, df = 2 (P = 0.24); I2 =30%

Test for overall effect: Z = 1.44 (P = 0.15)

Test for subgroup differences: Chi2 = 1.17, df = 1 (P = 0.28), I2 =14%

0.01 0.1 1 10 100

Favours shunts Favours devascularisation

A D D I T I O N A L T A B L E S

Table 1. Non-serious adverse events

Non-serious

adverse events

Intervention Study Number of partici-

pants with an event

Total number of par-

ticipants

Proportion (%)

Partial portal vein

thrombosis

Devascularisation Gawish 2000 17 30 57

Haemoglobinaemia Distal splenorenal

shunt

Raia 1994 14 30 47
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A P P E N D I C E S

Appendix 1. Search strategies

Database Time span Search strategy

The Cochrane Hepato-Biliary Group Con-

trolled Trials Register

11 January 2018 (((port*systemic or portacaval or mesocaval or splenorenal

or surgical or selective or non-selective or partial or total)

and (shunt* or anastomos*)) or (’dean warren shunt*’ or

H-shunt* or PSS or devasculari*ation)) AND (varic* and

(h*emorrhag* or bleed* or rebleed*))

Cochrane Central Register of Controlled

Trials (CENTRAL) in the Cochrane Li-

brary

2017, Issue 12 #1 MeSH descriptor: [Portasystemic Shunt, Surgical] ex-

plode all trees

#2 ((port*systemic or portacaval or mesocaval or splenorenal

or surgical or selective or non-selective or partial or total)

and (shunt* or anastomos*)) or (’dean warren shunt*’ or H-

shunt* or PSS or devasculari*ation)

#3 #1 or #2

#4 MeSH descriptor: [Esophageal and Gastric Varices] ex-

plode all trees

#5 MeSH descriptor: [Schistosomiasis] explode all trees

#6 varic* and (h*emorrhag* or bleed* or rebleed*)

#7 #4 or #5 or #6

#8 #3 and #7

MEDLINE Ovid 1946 to 11 January 2018 1. exp Portasystemic Shunt, Surgical/

2. (((port*systemic or portacaval or mesocaval or splenore-

nal or surgical or selective or non-selective or partial or to-

tal) and (shunt* or anastomos*)) or (’dean warren shunt*’ or

H-shunt* or PSS or devasculari*ation)).mp. [mp=title, ab-

stract, original title, name of substance word, subject head-

ing word, keyword heading word, protocol supplementary

concept word, rare disease supplementary concept word,

unique identifier]

3. 1 or 2

4. exp “Esophageal and Gastric Varices”/

5. exp Schistosomiasis/

6. (varic* and (h*emorrhag* or bleed* or rebleed*)).mp.

[mp=title, abstract, original title, name of substance word,

subject heading word, keyword heading word, protocol sup-

plementary concept word, rare disease supplementary con-

cept word, unique identifier]

7. 4 or 5 or 6

8. 3 and 7

9. (random* or blind* or placebo* or meta-analys*).mp.

[mp=title, abstract, original title, name of substance word,

subject heading word, keyword heading word, protocol sup-

plementary concept word, rare disease supplementary con-
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(Continued)

cept word, unique identifier]

10. 8 and 9

Embase Ovid 1974 to 11 January 2018 1. exp portosystemic anastomosis/

2. (((port*systemic or portacaval or mesocaval or splenore-

nal or surgical or selective or non-selective or partial or to-

tal) and (shunt* or anastomos*)) or (’dean warren shunt*’

or H-shunt* or PSS or devasculari*ation)).mp. [mp=title,

abstract, heading word, drug trade name, original title, de-

vice manufacturer, drug manufacturer, device trade name,

keyword]

3. 1 or 2

4. exp esophagus varices/

5. exp schistosomiasis/

6. (varic* and (h*emorrhag* or bleed* or rebleed*)).mp.

[mp=title, abstract, heading word, drug trade name, original

title, device manufacturer, drug manufacturer, device trade

name, keyword]

7. 4 or 5 or 6

8. 3 and 7

9. (random* or blind* or placebo* or meta-analys*).mp.

[mp=title, abstract, heading word, drug trade name, original

title, device manufacturer, drug manufacturer, device trade

name, keyword]

10. 8 and 9

Science Citation Index Expanded (Web of

Science)

1900 to 11 January 2018 #5 #4 AND #3

#4 TS=(random* or blind* or placebo* or meta-analys*)

#3 #2 AND #1

#2 TS=(varic* and (h*emorrhag* or bleed* or rebleed*))

#1 TS=(((port*systemic or portacaval or mesocaval or

splenorenal or surgical or selective or non-selective or par-

tial or total) and (shunt* or anastomos*)) or (’dean warren

shunt*’ or H-shunt* or PSS or devasculari*ation))

Conference Proceedings Citation Index -

Science (Web of Science)

1990 to 11 January 2018 #5 #4 AND #3

#4 TS=(random* or blind* or placebo* or meta-analys*)

#3 #2 AND #1

#2 TS=(varic* and (h*emorrhag* or bleed* or rebleed*))

#1 TS=(((port*systemic or portacaval or mesocaval or

splenorenal or surgical or selective or non-selective or par-

tial or total) and (shunt* or anastomos*)) or (’dean warren

shunt*’ or H-shunt* or PSS or devasculari*ation))

LILACS (Bireme) 1982 to 11 January 2018 ((port$systemic or portacaval or mesocaval or splenorenal

or surgical or selective or non-selective or partial or total)

and (shunt$ or anastomos$)) or (dean warren shunt$ or H-

shunt$ or PSS or devasculari$ation) [Words] and varic$ and

(h$emorrhag$ or bleed$ or rebleed$)
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Appendix 2. Data collection form

Data Extraction Form

Review title: Surgical portosystemic shunts versus devascularisation procedures for variceal bleeding due to hepatosplenic schistosomiasis

Review authors: 1. Chikwendu J Ede; 2. Martin Brand

Date:

Study title:

First author Journal/Conference Proceedings Date of Publication

Contact address first author:

Email address first author:

Source of sponsorship:

Study eligibility

RCT Relevant participants Relevant interventions Relevant outcomes

Yes / No / Unclear Yes / No / Unclear Yes / No / Unclear Yes / No* / Unclear

(* Possible selective reporting bias. Awaiting assessment until clarified with trial authors.)

Inclusion criteria:

Exclusion criteria:

Demographic data

Participant characteristics

Whole study

(N)

Shunts Devascularisation Combined/Others

Non-selective Selective OGD OGDS

Age (mean±SD,

median, range, )

Sex of partici-

pants (n) (Male/

Female)

Male/Female

Child-Pugh Class(A,B,C)

PSRS= proximal splenorenal shunt DSRS= distal splenorenal shunt

OGD = Oesophagogastric devascularisation alone. OGDS= oesophagogastric devascularisation with splenectomy
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Shunts Devascularisation Combined/Others

Parameters of Liver

function before in-

tervention. (Mean ±

SD)

Non-selective Selective OGD OGDS

Total bilirubin

Conjugated biliru-

bin

AST

ALT

Prothrombin time/

INR

Serum Albumin

Others

Parameters of Liver

function after inter-

vention.

(Mean±SD)

Total bilirubin

Conjugated biliru-

bin

AST

ALT

Prothrombin time/

INR

Serum Albumin

Others

Trial characteristics

Study design: O Parallel group O Cross-over O Open label

Comments:

Intervention: O Treatment O Other
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Trial characteristics

Further details

Single centre/Multicentre

Country/Countries

Number of participant recruited

Number excluded before randomisation

Reasons for exclusion

Number randomised

Number of participants in each intervention group (Shunt versus

devascularisation)

Number of participants who received intended treatment

Maximum follow-up duration ( weeks, months or years,)

Number of participants lost to follow-up

Time from bleeding to randomisation (mean ± SD; range)

Method to establish diagnosis hepatosplenic schistosomiasis.

Risk of bias

Random sequence generation

Method: Grade (circle)

Sequence generation was achieved using computer random num-

ber generation or a random number table. Drawing lots, coin toss-

ing, shuffling cards or envelopes, and throwing dice by an inde-

pendent person

Yes/Unclear/No
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Allocation concealment

Method: Grade (circle)

The participant allocations could not have been foreseen in ad-

vance of, or during, enrolment. Allocation was controlled by a

central and independent randomisation unit. The allocation se-

quence was unknown to the investigators (e.g. if the allocation se-

quence was hidden in sequentially numbered, opaque, and sealed

envelopes)

Yes/Unclear/No

Blinding of participants and personnel

Method: Grade (circle)

Blinding was performed adequately, or the assessment of out-

comes was not likely to be influenced by lack of blinding

Yes/Unclear/No

Blinding of outcome assessment

Method: Grade (circle)

Blinding was performed adequately, or the assessment of out-

comes was not likely to be influenced by lack of blinding

Yes/Unclear/No

Incomplete outcome data (Yes/No)

Method: Grade (circle)

Missing data were unlikely to make treatment effects depart from

plausible values

Yes/Unclear/No∗

(* Trial authors to be contacted for information on missing data)

What method was used to handle missing data?

Selective outcome reporting

Method Grade (circle)

Study protocol available and all pre-specified outcomes of interest

in the review have been reported in the pre-specified way

Yes(Low risk) / No(High risk / Unclear

Study protocol is not available but is clear that published reports

include all expect outcomes, including those that were pre-spec-

ified

Yes / No / Unclear
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(Continued)

For-profit bias

Method: Grade

The study is free of industry sponsorship or other for profit sup-

port that may manipulate design, conductance or result

Yes/No/Unclear

Other bias

Study appears to be free of other sources of

bias

Yes / No / Unclear

Give example.

Were withdrawals described? Yes ..... No..... Not Clear......

Discuss if appropriate…………………………………………………………………………………………

…………………………………………………………………………………………………………

Data extraction

Primary outcomes

Secondary outcomes
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(Continued)

Other outcomes

Results

Seious adverse events: Described Yes No

If Yes Procedure related Overall

Serious adverse events (SAE):

Number of SAE :

Number Shunts Devascularization Combined procedure Total

Non-selective Selective OGD OGDS

Length of Hos-

pital stay due

to adverse events

(Mean, Standard

deviation, and

median)

Total

Comments:

Withdrawals due to serious adverse events:

Shunts Devascularisation Combined

Number of withdrawals

Outcomes for Patient Subgroups: specify subgroups

Outcome
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For Dichotomous data

Unit of measure-

ment

(n)

Shunts Devascularisation Details if outcome only described in text

Non-selective Selective OGD OGDS

n = number of participants, not number of events

For Continuous data

Unit of measure-

ment

(Mean ± SD)

Shunts Devascularisation Details if outcome only described in text

Non-selective Selective OGD OGDS

Other information which are relevant to the results or any other comment that should be followed up

C O N T R I B U T I O N S O F A U T H O R S

CJE drafted the review.

CJE and MB conducted the searches and data extraction.

CJE entered the data into Review Manager 5 and performed data analysis and interpretation.

CJE, DN, and MB discussed and wrote the review. CJE, DN, and MB approved the review.
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D E C L A R A T I O N S O F I N T E R E S T

CJE has nothing to declare.

DN has nothing to declare.

MB has nothing to declare.

S O U R C E S O F S U P P O R T

Internal sources

• None, Other.

None

External sources

• None, Other.

None

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

• We changed the title of the published protocol from “Surgical portosystemic shunts versus devascularisation procedures for

variceal bleeding due to hepatosplenic schistosomiasis” to “Surgical portosystemic shunts versus devascularisation procedures for

prevention of variceal rebleeding in people with hepatosplenic schistosomiasis”.

• We improved the wording of the review objectives as follows: “To assess the benefits and harms of surgical portosystemic shunts

versus oesophagogastric devascularisation procedures for prevention of variceal rebleeding in people with hepatosplenic

schistosomiasis”. (The protocol objectives read: “To determine if surgical portosystemic shunts have better overall outcomes compared

with oesophagogastric devascularisation procedures in the prevention of variceal rebleeding due to schistosomal portal hypertension”.)

• We also improved the wording of the Background and Methods sections to improve readability and to follow Cochrane

recommendations.

• We moved the outcome “variceal rebleeding rate (diagnosed clinically by haematemesis, melena, or blood in gastric aspirate, and

confirmed by endoscopy)” to the secondary outcomes to comply with Cochrane recommendations for three primary outcomes.

• We added Dimitrinka Nikolova as an author because of her invaluable contributions in writing and discussing the review.

N O T E S

None.
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I N D E X T E R M S

Medical Subject Headings (MeSH)

Brain Diseases [etiology]; Esophageal and Gastric Varices [complications; mortality; ∗surgery]; Esophagus [∗blood supply]; Gastroin-

testinal Hemorrhage [etiology; mortality; ∗prevention & control]; Liver Diseases, Parasitic [∗complications]; Portasystemic Shunt,

Surgical [adverse effects]; Postoperative Complications [etiology]; Randomized Controlled Trials as Topic; Recurrence; Reoperation

[statistics & numerical data]; Secondary Prevention; Splenectomy; Splenic Diseases [∗complications]; Splenorenal Shunt, Surgical;

Stomach [∗blood supply]; Vascular Surgical Procedures [∗methods; mortality]

MeSH check words

Adult; Aged; Humans; Middle Aged
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