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Monitoring of HVPG During Pharmacological Therapy: Evidence in Favor of the Prognostic Value of
a 20% Reduction

To the Editor:

We read with interest the articles on hepatic venous pressure gra-
dient (HVPG) measurements.1–3 We fully agree on the need to stan-
dardize HVPG measurements to get reliable, reproducible, and useful
data.1 We also agree that before recommending such measurements in
clinical practice, it is necessary to demonstrate, in well-designed clini-
cal trials, that HVPG may help to make clinical decisions.2,3 However,
we disagree with Thalheimer et al.3 (and with their recent, very similar
paper4) questioning the prognostic value of a reduction in HVPG
�20% from baseline. Indeed, there is strong evidence suggesting that
such a reduction in HVPG is associated with a marked reduction in
bleeding risk during continued drug therapy. As shown in Table 1,
patients decreasing HVPG �20% have a much lower bleeding risk on
follow-up than nonresponders, even if not reaching �12 mmHg. Data
are derived from original papers. When numbers were not provided,
the worst hypothesis against a protective role of �20% HVPG reduc-
tion was taken. For example, the paper by Villanueva et al.5 stated that
25 patients were responders, 7 of them reducing HVPG �12mmHg
(therefore, 18 had �20% reduction, but not �12mmHg). Four re-
sponders rebled on follow-up. The worst hypothesis, used in the table,
is that all had �20% HVPG reduction.

The message does not change when studies focused exclusively on
prevention of rebleeding6 are considered5,7–9: Rebleeding was 51% in
nonresponders vs. 21% in patients reducing HVPG �20% (but not
�12mmHg). Even after including the discrepant report by McCor-
mick et al.10(see Table) the figures are similar. The latter study also had
an unusually high rate of responders: 64%, with 52% decreasing
HVPG �12mmHg (the highest ever reported in secondary prophy-
laxis). Moreover, 7 patients had the second HVPG measurement after
rebleeding. These peculiarities, and other inadvertent factors, might
contribute to the discrepant findings of this study. A second look at the
pressure tracings by independent observers may help clarify this issue.

Thalheimer et al.3 further argue that observed changes in HVPG
may be partly due to factors other than beta-blockers (e.g., improved
liver function, abstinence, diuretics). Nevertheless, independent of the
reason for HVPG reduction, available evidence supports that reducing
HVPG not only to �12 mmHg (“optimal response”) but also by
�20% from baseline is associated with a dramatic reduction of the
bleeding risk. Thus, a 20% reduction in HVPG would be per se a valid
therapeutic target.

Reliability of a 20% reduction in HVPG is an important issue.
However, the low variability of correct HVPG measurements limits
the degree of uncertainty of these assessments.1 This is well illustrated,
as several centers from different countries have confirmed the validity

of the 12 mmHg threshold for bleeding and the prognostic significance
of changes in HVPG (see Table).

It seems premature to challenge the concept that repeat measure-
ments of HVPG provide prognostic information on the risk of (re-
)bleeding in patients receiving beta-blockers based only on one
discrepant study.10 It also appears contradictory to challenge this con-
cept while at the same time proposing to use the same technique to
assess disease progression/regression in hepatitis C virus cirrhosis.13
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Table 1. Bleeding Risk According to Hemodynamic Response

Author
(reference)

Bleeding/Nonresponders
(reduction in HVPG

<20% or >12 mmHg)

Bleeding/Responders
(reduction in HVPG >20%

or <12 mmHg)
Bleeding/Responders

(final HVPG <12 mmHg)

Bleeding/Responders
(reduction in HVPG >20%

but not <12 mmHg)

Feu6 23/44 (52%) 2/25 (8%) 0/8 2/17 (11.7%)
Escorsell9 13/28 (46.4%) 1/19 (5%) 0/9 1/10 (10%)
Villanueva7 8/18 (44%) 1/13 (7.7%) 0/9 1/4 (25%)
Villanueva5 16/24 (66.6%) 4/25 (16%) 0/7 4/18 (22.2%)
Bureau11 9/14 (64%) 2/20 (10%) 0/8 2/12 (16.6%)
Merkel12 7/19 (36.8%) 2/30 (6.7%) 0/12 2/18 (11.1%)
Abraldes8 20/45 (44.4%) 6/28 (21.4%) 1/11 5/17 (29.4%)
Overall patients 96/192 (50%) 18/160 (11.2%) 1/64 (1.5%) 17/96 (17.7%)
McCormick10 4/16 (25%) 12/28 (43%) 7/23 (30 %) 5/5 (100%)
All 100/208 (48%) 30/188 (15.9%) 8/87 (9.2%) 22/101 (21.7%)
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Reply:

An objective of our commissioned paper was to stimulate debate on
monitoring hepatic venous pressure gradient (HVPG) following
variceal bleeding. We stress that our critique pertains to the clinical
applicability of HVPG measurements based on current evidence, and
not on the pathophysiological importance of a reduced portal pressure.

Whilst we do not disagree with the rebleeding rates in responders with
a �20% reduction in HVPG but without a decrease to �12 mmHg, we
have emphasized,1 both in response to their review2 and in our peer-
reviewed article,3 the need to separate primary and secondary prevention
due to very different bleeding risks.4 The secondary prevention studies5–9

are a homogeneous cohort (risk of [re]bleeding is highest, these HVPG
measurements should be most useful). However, many patients were ex-
cluded, not having baseline or repeat HVPG measurements; in some
studies5 rebleeding was worse in responders than in nonresponders, and
some patients rebled early, before remeasurement,up to 22%.9 These fac-
tors make it difficult to evaluate the utility of monitoring the reduction of
HVPG in all the population at risk.

The heterogeneity extends to the proportion of Child-Turcotte-
Pugh C patients (6%-47%)5,9 defining in part the risk of early rebleed-
ing. In some studies,5,10 rebleeding is only 7% or 8% within 3 months.
The clinical applicability of HVPG measurements is dependent on the
measurement’s timing, because if performed too late, many patients
will have rebled, whereas if performed early on, it would capture most
patients at risk. Our colleagues accept this view, proposing a second
HVPG measurement at 2 weeks,1 although there is no study that
confirms this interval; they themselves have data based only on a me-
dian of 3 months.5,10

We agree our study8 is “anomalous,” having the longest interval to
remeasurement (mean, 5.3 months) and having many alcohol-
ics(70%); some patients abstained, which this may account for the
many responders due to improvement of liver function. Seven pa-
tients8 had HVPG measurements after having rebled, comparable to 5
patients in the study of Feu et al.,5 and we noted this fact.3

We agree there is little variability with HVPG with correct mea-
surements of HVPG; but at lower HVPG baseline values, measure-
ment errors are greatest, in percentage terms. We found that baseline
HVPG and rebleeding were correlated9; this fact was not commented
on by others and would benefit from prospective evaluation. The abil-
ity to obtain a reduction of HVPG by 20% or more may reflect a lower
baseline HVPG. Unfortunately, this effect cannot be deduced from
published studies, but it is a plausible scenario. In simple terms, if
HVPG is reduced by 20%, from 28 to 22.3 mmHg, does this confer
the same protection against rebleeding as does a 20% reduction, from
19 to 15.2 mmHg? A suggestion that baseline HVPG is important is
shown in the second Villanueva study7 in which drugs were beneficial

solely in Child-Turcotte-Pugh A patients, whilst in the first study,6 in
which mean baseline HVPG was lower (17.7 � 3.4 vs. 19.9 � 3.5 mm
Hg), rebleeding was reduced in all Child-Turcotte-Pugh classes.

The relationship between baseline and repeated HVPG, and sever-
ity of liver disease (potentially improving or worsening with time)
should also be prospectively studied. The improvement in liver func-
tion or its absence was not commented on by Abraldes et al.10 in
relation to reduction of HVPG. Extending HVPG measurement to
assess progression, or regression with therapy, of chronic hepatitis C is
one of our proposals,11 but it is separate from the clinical applicability
of HVPG measurements for preventing variceal bleeding.

We hold the view that new prospective HVPG monitoring studies are
needed for prevention of variceal bleeding. New studies could justify the
extra resources and training required and prove the cost-effectiveness of
implementing routine HVPG monitoring compared to empirical use of
propranolol—a very cheap and simple management strategy.

ANDREW K BURROUGHS

ULRICH THALHEIMER

MARIA MELA

DAVID PATCH

Hepatobiliary Medicine & Liver Transplant
Royal Free Hospital
London, UK
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Relative Contribution of Iron Burden, HFE Mutations, and Insulin Resistance to Fibrosis in
Nonalcoholic Fatty Liver

To the Editor:

We read with interest the paper by Bugianesi et al. recently pub-
lished in HEPATOLOGY where fibrosis in nonalcoholic fatty liver disease
(NAFLD) was thought to be associated with insulin resistance but not
iron overload.1 We would like to provide some preliminary data from
the Polistena project that reached similar results.

The Polistena project, which started in 1998 in Modena, Italy, is a
study specifically aimed at NAFLD in which 161 consecutive NAFLD
cases have been enrolled so far. This series is unique because patients
were referred by participating general practitioners on the basis of
ultrasonographic evidence of “bright liver” and not on the basis of
obesity, diabetes, hyperlipidemia, symptoms/signs of liver disease or
altered liver function tests, or biochemical parameters of iron over-
load.2,3

Sixty-one biopsied NAFLD patients from the Polistena series were
classified as types 1 to 4 according to Matteoni et al.4 The following
parameters were studied: age, body mass index, waist circumference,
cholesterol, triglycerides, uric acid, alanine aminotransferase, ferritin,
transferrin percent saturation, hemochromatosis gene (HFE) gene mu-
tations, and indexes of insulin resistance. Median values (25th 75th
percentile) of parameters significantly different (grades 1 and 2 vs.
grades 3 and 4, P � .05) are shown in Table 1. This suggests that
insulin resistance is closely associated to histologically advanced
NAFLD in our series and probably has a key role in the pathogenesis of
the fibrotic evolution of this disease.

In our overall series (HFE gene mutations data available in
122/161 cases), the prevalence of heterozygous C282Y and H63D
HFE gene mutations is in the same order of magnitude as in the
healthy Italian population.5 Information about HFE gene muta-
tions was available in 52 out of the 61 biopsied patients. Table 2
summarizes the distribution of early and advanced NAFLD cases
according to HFE gene status. Although the majority of heterozy-
gous patients tend to fall within the “advanced” NAFLD category
while the majority of homozygous patients show an “early”
NAFLD, this trend does not reach statistical significance (P � .07).
Furthermore, HFE heterozygosity does not associate with any sig-
nificant effect on biochemical phenotype and insulin resistance
assessed through Homeostasis Model Assessment Insulin Resis-
tance (data not shown).

In conclusion, data from the Polistena study support the hy-
pothesis that insulin resistance appears not only to trigger the de-
velopment of NAFLD but also to worsen the course of this disease.
Such findings, along with the Bugianesi study, fully support the
concept that one hit (namely, insulin resistance) is enough to ac-
count for a large part of the spectrum of primary NAFLD. The
clinical implication of these findings is that insulin resistance (and

not iron depletion per se) represents the primary therapeutic aim in
NAFLD.2 Interestingly, this lesson might also be applied to those
cases where NAFLD exists with other hepatotoxic factors, such as
chronic hepatitis C virus infection.6 Whether insulin resistance in
primary NAFLD is a peripheral (merely metabolic) or a central
(endocrine due to growth hormone deficiency) phenomenon7 re-
mains a fascinating but as yet unsettled issue.

PAOLA LORIA1
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2Ospedale Civile - Unità Operativa Medicina e Gastroenterologia

Modena, Italy
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Table 1. Anthropometric and Metabolic Parameters in Early
and Advanced NAFLD Types

NAFLD
Types Waist (cm) Uric Acid (mg/dL) HOMA-IR

1–2 95.0 (89.5–96.0) 4.95 (4.60–6.05) 2.85 (1.89–4.69)
3–4 100.5 (96.0–109.0) 6.10 (5.60–7.20) 4.11 (2.72–5.60)

Abbreviation: HOMA-IR, Homeostasis Model Assessment Insulin Resistance.

Table 2. HFE Gene Mutations in Early and
Advanced NAFLD Types

NAFLD
Types

HFE Gene Status

wt/wt
n (%)

H63D/wt or C282Y/wt
n (%)

1–2 18 (54.5) 7 (36.8)
3–4 15 (45.5) 12 (63.2)
Total 33 (100.0) 19 (100.0)

Abbreviation: wt, wild type.
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Reply:

We were pleased by the comments of Loria et al. on our recent
paper published in HEPATOLOGY.1 The finding that the Polistena
study, recruiting a completely different population, reached the same
conclusions, strengthen our results and points to insulin resistance as
major factor in predicting fibrosis in nonalcoholic fatty liver disease
(NAFLD).

Interestingly, uric acid was also significantly higher in Polistena
patients with severe fibrosis, compared with mild fibrosis. Raised uric
acid levels have been associated with insulin-resistance metabolic syn-
drome,2 and NAFLD represents its hepatic feature.3 Uric acid is a
selective antioxidant that protects the ability of vascular endothelium
to mediate vasodilatation in the presence of oxidative stress.4 Elevation
of uric acid occurs as a physiological response to increased oxidative
stress and, as a consequence of its relatively high concentrations in
blood, is the most abundant scavenger of free radicals in humans.5 In
prospective studies, uric acid was associated with increased total anti-
oxidant capacity among individuals with atherosclerosis.6 Accord-
ingly, increased uric acid in NAFLD might simply represent a
physiological response to advanced hepatic lipoperoxidation, the stim-
ulus for progressive fibrosis.

To test this hypothesis, we extracted urate concentrations from the
clinical records of our 263 NAFLD patients. Uric acid levels were
available for 141 patients (89 patients submitted to liver biopsy). At
histology, 31 cases had been classified as pure fatty liver, 41 had fibrosis
grade 1 or 2, and 17 had severe fibrosis grade 3 or 4. Uric acid increased

progressively with the presence and severity of fibrosis (Fig. 1; median,
5.6, 6.1, and 6.9 mg/dL, respectively; P � .06, Kruskal-Wallis test),
but no significant differences among the groups were observed. In
logistic regression analysis, uric acid was not associated with the pres-
ence and severity of fibrosis (mild fibrosis: OR, 1.21; 95% confidence
interval, 0.82-1.79, P � .335; severe fibrosis: OR, 1.56; 95% confi-
dence interval, 0.97-2.52, P � .068). These data do not support a
specific role of hyperuricemia as an indirect marker of oxidative stress
in NAFLD severity, but they need validation in prospective studies.

A “second hit” was advocated to explain the passage from fatty liver
to nonalcoholic steatohepatitis7 and was tentatively related to oxidative
stress. Oxidative stress is operative in NAFLD,8 but our data suggest
that it is more the effect than the cause of advanced disease. Insulin
resistance remains the major culprit.

ELISABETTA BUGIANESI1

GIULIO MARCHESINI2

1Division of Gastro-Hepatology, Department of Internal Medicine
University of Turin
Turin, Italy
2Metabolic Unit, Department of Internal Medicine and

Gastroenterology
University of Bologna
Bologna, Italy
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Fig. 1. Box-plot representation of uric acid levels in relation to the
presence and severity of fibrosis. In this “box and whiskers” plots, the bar
within each column represents the median value, the upper and lower
border of the box are the quartiles, and the “whiskers” (error bars) at the
extremities indicate the 10th and the 90th percentiles. Individual values
exceeding this range are indicated as open circles.

HEPATOLOGY, Vol. 39, No. 6, 2004 CORRESPONDENCE 1749

 15273350, 2004, 6, D
ow

nloaded from
 https://aasldpubs.onlinelibrary.w

iley.com
/doi/10.1002/hep.20252 by U

niversity M
odena, W

iley O
nline L

ibrary on [08/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense


