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dual pharmacotherapy; 87% and 74% for 
combined therapy). the number of patients 
with adverse events was significantly higher in  
the combined treatment group (61%) than 
in the dual pharmaco therapy group (32%). 
However, given the increased risk of variceal 
rebleeding associated with pharmaco therapy, 
a more aggressive combined therapy with a 
greater number of adverse effects is justifiable  
in this setting.

Kumar and colleagues investigated eBl 
combined with nonselective β-blockers 
plus 5-ismn versus eBl alone to determine 
whether combined therapy reduces the inci-
dence of variceal rebleeding in patients with 
a history of variceal bleeding. the conclu-
sion of this study was that eBl alone is suffi-
cient to prevent variceal rebleeding and the 
addition of drugs does not further reduce 
the incidence of recurrence.11

after analyzing the results of these studies 
it is difficult to decide how best to prevent 
variceal rebleeding in patients with cirrho sis. 
there is clearly no simple answer. i propose 
that until new randomized, controlled trials 
are published and/or new consensus state-
ments or guidelines are issued, clinicians 
should adhere to the recommenda tions of 
the Baveno iv consensus meeting (Box 1).12 
in this meeting, the combination of non-
selective β-blockers and eBl was accepted 
to probably be the best treatment for the 
prophylaxis of variceal rebleeding. in addi-
tion, this recommendation was supported 
by a survey that demonstrated that this 
combina tion therapy is used in clinical prac-
tice by 82% of experts who were questioned. 
Furthermore, prophylaxis of rebleeding 
should be started as soon as possible after the 
initial episode of acute variceal hemorrhage, 
with pharmaco logic treatment given as soon 

as the patient becomes hemo dynamically 
stable. eBl should be performed 1–2 weeks 
after initial endoscopy for the acute bleed-
ing episode and repeated until complete  
variceal eradication.
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Box 1 | Recommendations of the Baveno iv consensus12 for the prophylaxis of variceal rebleeding

Patients with cirrhosis who have not received primary prophylaxis for variceal rebleeding  ■
should be treated with nonselective β-blockers, eBL or both

Combination therapy with nonselective  ■ β-blockers and eBL is probably the best prophylactic 
treatment for variceal rebleeding but more trials are needed

eBL should be added to treatment in patients with cirrhosis who experience rebleeding while  ■
on nonselective β-blockers

eBL is the treatment of choice for patients with cirrhosis who have contraindications or  ■
intolerance to nonselective β-blockers

Assessment of hepatic venous pressure gradient in patients on pharmacotherapy provides  ■
prognostic information about risk of rebleeding

if endoscopic and pharmacologic treatments fail, TiPs or surgical shunts are effective for  ■
patients with Child-Pugh class A or B cirrhosis

TiPs placement is the only option for patients who are not suitable for surgery ■

Liver transplantation provides good long-term outcomes in patients with Child-Pugh class B  ■
or C cirrhosis

TiPs placement may be used as a bridge to liver transplantation ■
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Does bariatric surgery reduce  
the severity of NAFLD? 
Helma P. Cotrim and Carla Daltro

a long-term follow-up study used sequential liver biopsy specimens 
to evaluate fibrosis and signs of steatohepatitis in a large number of 
severely obese patients undergoing bariatric surgery, and found that 
bariatric surgery reduces steatosis in most patients. there are some 
important lessons to be learnt from the findings of this study and  
some unanswered questions for further investigation. 

nonalcoholic fatty liver disease (naFlD) 
ranges from simple steatosis to steato-
hepatitis (nasH) and has become an 

important health issue in obese people. 
this disease is considered to be the hepatic 
manifestation of metabolic syndrome, and 

nrgastro_N&V_JAN10.indd   11 10/12/09   12:11:38

© 20  Macmillan Publishers Limited. All rights reserved10

mailto:dkravetz@ucsd.edu
http://www.nature.com/doifinder/10.1038/nrgastro.2009.216


12 | JANUARY 2010 | volUme 7 www.nature.com/nrgastro

neWs & vieWs

lifestyle modifications, mitigation of risk 
factors and some drugs have been recom-
mended for treatment of naFlD. However, 
all these therapeutic modalities are still 
under investigation. in severely obese 
patients (body mass index [Bmi] ≥35 kg/m2)  
the prevalence of naFlD is estimated to be 
between 84 and 96%.1 as there is no effec-
tive treatment for this disease, weight loss 
has been promoted as the standard treat-
ment. Bariatric surgery induces weight 
loss, reduces the number of risk factors for 
naFlD and reduces the severity of features 
of metabolic syndrome.

surgical therapy for obesity has become 
popular in the past decade and surgical 
techniques have improved markedly from 
the early malabsorptive surgical approaches 
such as jejunoileal bypass, which was aban-
doned due to poor postoperative outcomes. 
new surgical techniques, such as adjust-
able gastric banding and roux en-Y gastric 
bypass, are better tolerated overall than the 
earlier approaches and have been shown to 
improve symptoms of metabolic syndrome, 
insulin resistance and features of naFlD, 
such as steatosis and inflammation.2,3 

However, further studies investigating the 
use of bariatric surgery to treat naFlD are 
needed in which the indication is clearly 
defined, follow-up biopsy samples are taken 
and histological end points are clear. 

mathurin et al.3 have published the results 
of the first 5-year prospective study to use 
sequential liver biopsy specimens for the 
evaluation of fibrosis and signs of nasH 
(that is, steatosis, ballooning and inflamma-
tion) in severely obese patients (Bmi  
>35 kg/m2) undergoing bariatric surgery. 
this study differs from others examining 
the effect of bari atric surgery on naFlD 
that have been published previously in that 
it was a long-term follow-up study with 
histological controls and included a large 
number of patients.

the effect of bariatric surgery on liver 
function tests and histological abnormali-
ties have been evaluated in some important 
studies, which are worth examining before 
discussing the results of mathurin et al.  
in detail. 

a systematic review and meta-analysis 
to analyze the effects of bariatric surgery 
on naFlD was published by mummadi 
et al. in 2008.4 Data were extracted from 15 
studies (766 paired liver biopsy specimens). 
improvement or resolution of steatosis was 
observed in 92% of patients, improvement 
or resolution of steatohepatitis in 81% of 
patients and improvement or resolution 

of fibrosis in 65% of patients. Complete 
resolution of nasH was observed in 70% 
of patients and the authors of the study 
concluded that histological liver injury 
seemed to improve or become completely 
resolved in most patients after weight loss 
induced by bariatric surgery. although this 
was a useful study, the heterogeneity of the 
studies included, including use of different 
histological scores for naFlD, could have 
influenced the analysis. 

also in 2008, andrade et al.5 published 
the findings of a study in which they evalu-
ated the influence of bariatric surgery on 
the clinical and biochemical parameters of 
naFlD in 40 severely obese patients (Bmi 
≥35 kg/m2). Hair (hyper tension, alanine 
aminotransferases [alts] and insulin 
resistance) and Baat (Bmi, alt, age and 
triglycerides) scores and the fatty liver index 
(Fli) were used to compare the patients at 
the time of surgery and for 12–30 months 
following weight loss. in addition to 
weight loss, a significant improvement was 
observed in all the parameters analyzed.

Portal chronic inflammation can be 
predominant in children with naFlD. 
although portal chronic inflammation 
is absent in most adult patients, it has 
been suggested as a histological marker of 
advanced naFlD. Dixon et al.6 evaluated 
the effect of weight loss (34.0 ± 17.0 kg) on 
36 patients with naFlD who had under-
gone bariatric surgery. in paired liver biopsy 
specimens, taken at the time of surgery 
and after weight loss, they observed that 
despite improvements in lobular steatosis 
and necro inflammatory activity, portal 
abnormalities remained unchanged. Brunt 
et al.7 from the nonalcoholic steatohepatitis 
Clinical research network (nasH-Crn) 
examined liver biopsy specimens taken 
from 728 adults and 205 children with 
naFlD. they found that increased portal 
chronic inflamma tion was associated with 
clinical and pathological features of progres-
sive naFlD in both adults and children and 
suggested that portal chronic inflamma-
tion is a histological marker of advanced 
naFlD in these patients. nevertheless, 
further studies are necessary to confirm 
these findings. 

mathurin et al.3 evaluated 381 severely 
obese patients who had bariatric surgery. 
Clinical and biological data and liver 
biopsy specimens were collected before 
surgery and at 1 and 5 years after surgery. 
analysis of the histological data after 5 years 
of follow-up showed that severe steatosis 
persisted in only 8.8% of patients, whereas 
it was observed in 32.8% of patients before 
surgery. Ballooning decreased after bari-
atric surgery to 5 years although the levels of 
inflammation did not significantly change 
during the follow-up period. insulin resis-
tance was associated with poor outcomes 
and patients with worsening fibrosis had a 
trend towards being more insulin resistant. 
5 years after surgery, the levels of fibrosis 
had increased significantly compared with 
the levels of fibrosis seen before surgery, but 
nevertheless 95.7% of the patients main-
tained a fibrosis score ≤F1. the patients who 
had worsening fibrosis were those who had 
a higher Bmi (40.5 ± 8.3) than those whose 
fibrosis regressed or remained at the same 
stage at 5 years (Bmi 36.9 ± 7.1).

mathurin et al. did not evaluate the associa-
tion between portal chronic inflamma tion 
and the severity of naFlD, but such an 
analysis in this large group of severely obese 
patients would be of value to confirm the 
importance of portal chronic inflammation 
as a marker of advanced naFlD. 

there are some important lessons to take 
away from the study by mathurin et al. First, 
all the improvements in naFlD observed 
in the study occurred within the first year 
of follow-up and persisted for up to 5 years. 
this finding suggests that it might not be 
necessary to follow patients up for more 
than 1 year to evaluate the effects of bari-
atric surgery on naFlD. second, insulin 
resistance was associated with poor out-
comes, so perhaps clinicians could use this 
simple parameter to evaluate their patients 
after bariatric surgery. third, worsening of 
fibrosis was associated with higher Bmis 
and naFlD scores at 5 years, with patients 
tending to be more insulin resistant, which 
suggests that a more severe natural history 
of naFlD and lower benefits of bari-
atric surgery, rather than exacerbation by  
the procedure itself, might account for the 
worsening of fibrosis. 

in conclusion, bariatric surgery improves 
the clinical and histological parameters in 
severely obese patients who have naFlD. 
although this procedure has been associ-
ated with complications, such as pulmonary 
embolism and some postoperative deaths,8 
the benefit is increased long-term survival 

‘‘...bariatric surgery improves 
the clinical and histological 
parameters in severely obese 
patients who have NAFLD’’
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in patients who maintain weight control 
for more than 10 years.9,10 reductions in 
the occurrence of comorbidities, such as 
all components of metabolic syndrome 
and cardio vascular risk, have also been 
observed. However, further studies are 
warranted to determine whether improve-
ment in insulin resistance and histo-
logical alterations is corre lated with low 
morbidity and mortality in patients with  
advanced naFlD.
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