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Variceal bleeding is a major complication in patients with cir-
rhosis, with still a high mortality rate despite improvements in
therapy and management. Gastroesophageal varices can develop
when hepatic venous pressure gradient (HVPG) is >10mmHg.
The risk of variceal bleeding is directly related with variceal size.
Patients with medium and large varices have the highest risk of
bleeding. Also, the presence of small varices with red wale marks
or the presence of any-size varices in patients with Child-Pugh class
C have been associated with a high risk of bleeding.

Beta-blockers have demonstrated in multiple randomized con-
trolled trials to be effective in preventing first variceal bleeding
in patients with high risk varices (medium-large varices or small
withred signs), also called varices needing treatment (VNT). For this
reason, until 2015, Baveno Consensus had recommended surveil-
lance with an esophagogastroduodenoscopy (EGD) in all cirrhotic
patients to detect VNT and start primary prophylaxis with beta-
blockers.

During the last decade, the extensive use of non-invasive meth-
ods, based on ultrasound elastography, have allowed to diagnose
patients at very early phases of cirrhosis who are at risk of devel-
oping portal hypertension, but in whom VNT have a very low
prevalence. Therefore, the recommended surveillance in these
patients increases the number of unnecessary EGD. These com-
pensated patients identified as having severe fibrosis or cirrhosis
by elastography have been named with the term compensated
advanced chronic liver disease (cACLD) [1].

In order to reduce the number of unnecessary EGD there has
been an exhaustive research in detecting varices by non-invasive
methods. Some early studies demonstrated that just with a simple
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combination of liver stiffness measurement (LSM) by transient elas-
tography and platelet count, using different cut-offs in each study,
VNT could be safely rule out (high negative predictive value) [2-4].
Consequently, in 2015, Baveno VI consensus proposed that cACLD
patients with LSM <20kPa and platelet count >150 x 10°/L could
safely avoid screening EGD, as the risk of having VNT is <5% [1].

Since Baveno VI publication, many studies have tried to vali-
date the criteria for avoiding screening EGD as shown in table 1A
[5-18]. Most of the studies have included mixed cACLD popula-
tions being, initially, hepatitis C the main etiology in most of them.
More recently, these criteria have been also assessed in some spe-
cific populations such non-alcoholic stetatohepatitis (NASH) [14]
and cholestatic diseases [12], where LSM performance can be influ-
enced by obesity or cholestasis, respectively. As described in the
table, VNT prevalence is <15% in most series, indicating this low
prevalence that patients included are cACLD and not decompen-
sated cirrhotic patients. Applying Baveno VI criteria, approximately
25-30% EGD can be spared with a very low risk of missing VNT
(<2%), that is a very low false negative rate (FNR). However, still
around 40% of EGD are unnecessary.

Other classification criteria have been studied to improve
results, increasing the number of spared EGD without exceeding
the accepted <5% FNR. In that sense, Augustin et al. pro-
posed less conservative criteria (“Expanded Baveno VI criteria”:
LSM < 25 kPa + platelet count >110 x 10°/L) achieving an increase in
the number of EGD spared with a FNR<5% [5]. These criteria have
been also explored in other series as shown in Table 1.

The study of Tosetti, et al. published in this issue of Diges-
tive and Liver Disease aimed to compare the accuracy of
some “beyond Baveno VI” criteria (LSM <25 kPa + platelet count
>110 x 10%/L; LSM <25 kPa + platelet count >125 x 10%/L; platelet
count>150 x 10%/L+MELD 6)[17]. For this purpose, they developed
a retrospective study including 442 cACLD patients of any etiol-
ogy referred for screening EGD in two centers from Italy. Patients
included had blood tests and LSM performed by transient elastog-
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Table 1

Summary of fully reported studies evaluating the performance of Baveno VI and expanded Baveno VI criteria for avoiding screening endoscopy for varices. A) All patients
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included in each study. B) Studies in which etiology was analyzed separately.

A
Study Etiology N VNT Baveno VI criteria N Expanded Baveno VI criteria

LSM <20 +Plat> 150 LSM<25+Plat>110

EGD spared? VNT missed” EGD spared? VNT missed”
Augustin et al. [5] Mixed (59% HCV) 925 92 (10%) 198 (21.4%) 3 (1.5%) 925 367 (40%) 6 (1.6%)
Bae et al. [6] Mixed (59% HBV) 282 55(19.5%) 78 (27.7%) 3(3.8%) 282 146 (51.8%) 10 (6.8%)
Colecchia, et al. [7] Mixed (85% HCV) 498 100 (20.1%) 102 (20.5%) 1(1%) 498 202 (40.6%) 8 (4%)
Colecchia et al. [7]; Dajti, et al [8] Mixed (41% HCV) 115 15 (13%) 19 (16.5%) 0 115 34 (29.6%) 2 (6%)
Jangouk et al. [9] Mixed (71% HCV) 262 31(11.8%) 57 (21.8%) 0 - - -
Llop etal.[10] Mixed (85% HCV) 161 - 54 (33.5%) 0 - - -
Maurice et al. [11] Mixed (55% HCV) 310 15 (4.8%) 102 (32.9%) 2(2%) - - -
Moctezuma et al. [12] 65% PBC, 35% PSC 227 28 (12.3%) 82 (36.1%) 0 227 122 (53.7%) 6 (4.9%)
Perazzo et al. [13] Unknown 97 - 21 (21.6%) 0 - - -
Petta, et al. (M<) [14] 100% NASH 338 45 (13.3%) 113 (33.4%) 5 (4.4%) 338 183 (54.1%) 8 (4.4%)
Petta et al. (XL¢) [14] 100% NASH - 14(10.1%) - - 138 64 (46.4%) 1(1.6%)
Silva et al. [15] Mixed (78% HCV) 97 14 (14.4%) 11 (11.3%) 0 - - -
Sousa et al. [16] Mixed (80% HCV) 104 9(8.7%) 48 (46.2%) 0 - - -
Tosetti et al. [17] Mixed (69% HCV) 442 31 (7%) 86 (19.5%) 0 442 193 (43.7%) 0
Wong et al. [18] Mixed (Most HBV) 127 11(8.7%) 105 (82.7%) 1(1%) - - -
Total Mixed (46% HCV) 3985 460 (11.5%) 1076 (27%) 15 (1.4%) 2965 1311(442%)  41(3.1%)
B
Study! Etiology N VNT Baveno VI criteria N Expanded Baveno VI criteria

LSM <20+Plat>150 LSM<25+Plat>110
EGD spared?® VNT missed® EGD spared? VNT missed®

5,6,16 Hepatitis C 129 - 51 (39.5%) 0 630 262 (41.6%) 4(1.5%)
5,6,16 Hepatitis B 170 - 45 (26.5%) 3(6.7%) 227 101 (44.5%) 7 (6.9%)
17 Viral 351 - 71 (20.2%) 0 351 156 (44.4%) 0
5,6,16,17 Alcohol 91 - 22 (24.2%) 0 206 83 (40.3%) 2 (2.4%)
5,6,14,17 NASH 420 - 134 (31.9%) 5(3.7%) 648 334 (51.5%) 11 (3.3%)
12 PBC 147 - 58 (39.5%) 0 147 86 (58.5%) 5 (5.8%)
12 PSC 80 - 24 (30%) 0 80 36 (45%) 1(2.8%)

N: Number of patients evaluated; VNT: Varices needing treatment; EGD: Esophagogastroduodenoscopy; LSM: Liver stiffness measurement; Plat: platelet count; NASH:
Non-alcoholic steatohepatitis; PBC: Primary biliary cholangitis; PSC: Primary sclerosing cholangitis.

2 Patients within the criteria in which endoscopy could be spared.

b Number of varices needing treatment missed by applying the criteria and percentage as false negative rate. False negative rate calculated as number of varices needing

treatment missed/number of patients within the criteria.

¢ M refers to patients from Petta, et al. study in which M probe was used and XL refers to patients in which XL probe was used.
d Studies in which etiology was analyzed separately, validating Baveno VI criteria and/or expanded Baveno VI criteria. N represents the number of patients in whom these

criteria were applied.

raphy within six months and 1 year of EGD, respectively. The XL
probe, available in both centers, was utilized in obese patients.
Viral etiology was the main etiology of the cohort (79%), being
304 hepatitis C patients (69%) and 47 (10%) hepatitis B (HBV). The
prevalence of varices was 31%, with 31 patients (7%) having VNT.
Using the Baveno VI criteria, 19.5% of EGD could be spared with no
VNT missed. Among the others “beyond Baveno” criteria evaluated,
the “expanded criteria” (LSM < 25 kPa + platelet count>110 x 109/L)
was the one in which more EGD were avoided (43.7%) with a risk
of 0% of missing VNT, being the best approach in the cohort.

Tosetti, et al. also explored the diagnostic performance of the
criteria in the main etiologies of cACLD patients. Baveno VI criteria
performed well in the main etiologies (viral, metabolic and alcohol)
saving 20%, 14% and 23% of EGD, respectively, without missing any
VNT in any group. Again, the “expanded criteria” could save the
highest number of EGD (35-44%) without missing any VNT.

Table 1B describes the performance of Baveno VI criteria and
expanded criteria among etiologies that have been analyzed sepa-
rately in some of the published studies [5,6,12,14,16,17]. In short,
Baveno VI criteria perform very well in the main etiologies of
chronic liver disease saving 20-39% EGD with a FNR < 5% (the maxi-
mum agreed by consensus). However, in HBV patients, applying the
Baveno VI criteria could miss around 6.7% of VNT which is a risk too
high to be acceptable. This may be explained by the fact that HBV
patients have lower LSM cut-offs for cirrhosis than other etiologies

and probably the LSM cut-off for clinically significant portal hyper-
tension is also lower in HBV than in other etiologies. Therefore,
the risk of having VNT in HBV patients with LSM <20 kPa + platelet
count >150 x 10%/L is higher. The following Baveno consensus will
have to address these differences in HBV patients among viral etiol-
ogy of chronic liver disease. It has to be taken into account that the
majority of HBV patients are from a unique Asian cohort [6], and
consequently these results need to be further validated in other
cohorts. Regarding the applicability of the expanded criteria by eti-
ologies, it seems that these criteria perform well in hepatitis C,
NASH, alcoholic liver disease and primary sclerosing cholangitis,
but fail in primary biliary cholangitis and HBV patients. The table
shows that the expanded criteria save a higher number of EGD than
Baveno VI criteria.

As the authors describe, Tosetti’s study has some limitations
such its retrospective nature and the time interval between pro-
cedures (LSM, EGD and platelet count). It needs to be considered
that the variability of LSM and platelet counts can influence the
applicability of the criteria. Although it is not a real limitation of
the study, patients included with hepatitis C were not previously
treated, being still viremic. Currently there are successful antiviral
therapies for hepatitis C and validation of the Baveno VI criteria
in non viremic cohorts is needed. In that sense, recent published
data showed that Baveno VI criteria seem safe also in non viremic
patients [19].
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The main strengths of the study are the large cohort of patients
explored and the validation of different previously described crite-
ria with a separate analysis by etiologies.

In conclusion, according to data published so far, Baveno VI
criteria are useful to identify cACLD patients in whom EGD can
safely be avoided in the main etiologies of chronic liver disease.
Expanded Baveno VI criteria increase the number of spared EGD
without exceeding the 5% FNR threshold, except in primary biliary
cholangitis and possibly HVB patients, although further studies are
needed to validate all these criteria in hepatitis B population.
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