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Abstract
In this new era of successful long term suppression of hepatitis B viral replication and consistent eradication of hepatitis C
virus the necessity for routine pre-treatment biopsies has often been eliminated. Thus, whether there is utility to perform liver
biopsy in chronic viral hepatitis is undergoing re-examination. In response to these changing needs, we have developed a
new staging system, the Beijing Classification, for assessment of biopsy specimens from patients with chronic viral hepatitis.
The most important novelty of the Beijing Classification is that it includes not only extent (stage) of fibrosis, but the quality
of fibrosis, namely if the specimen shows predominantly regressive vs. progressive features (or is indeterminantly balanced
between the two), the P-I-R score. This histologic distinction between regressive and progressive fibrosis, while invoked in
this particular setting of chronic viral hepatitis, may have applicability to all forms of chronic liver disease. Thus, the review
contains a description of the concepts of regression and progression with the aim of empowering pathologists to apply them
in histopathologic-clinical correlation research as well as in the specific clinical setting for which it was developed. Also, in
light of changing clinical needs, grading of necroinflammatory activity and staging of fibrosis are simplified into three point
scales. These simplifications should aid the general diagnostic pathologist in being comfortable and confident in assessing
biopsy specimens as the criteria for their distinction are far more precise, with significantly reduced “gray zones” of prior
grading/staging systems.

Introduction

The potential for liver fibrosis to regress following suc-
cessful treatment has been acknowledged for many years,
particularly in the realm of viral hepatitis where successful
suppression of hepatitis B virus (HBV) replication and
eradication of hepatitis C virus (HCV) lead to regression of

scar in most patients [1–5]. However, incorporation of such
concepts into diagnosis and assessment of liver diseases in
biopsies and resection specimens has not kept pace. The
original descriptive analysis of regressing fibrosis was
produced by Wanless and colleagues [6] and while initially
controversial [7–10], the ideas have gained acceptance in
the community of pathologists academically focused on
hepatopathology [11–14]. Regressing fibrosis in combina-
tion with concepts of vascular injury leading to
parenchymal extinction are now understood to represent the
dominant, tissue level pathways whereby scar progresses in
viral hepatitis and contributes to progression in many other
diseases as well.

In terms of viral hepatitis biopsies themselves, recent
advances in the treatments of chronic viral hepatitis B and C
have changed both the need for liver biopsy and the
information expected from liver biopsy specimens when
performed [1, 2, 15, 16]. Previously, establishment of
baseline, pre-treatment fibrosis stage of disease was the
most important feature for assessing both prognosis and the
urgency of treatment needs [17]. However, with successful
anti-viral therapies with low toxicity, the necessity for pre-
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treatment biopsies has often been eliminated [15, 16]. Thus,
the question of whether there is utility to perform liver
biopsy in chronic viral hepatitis is undergoing re-
examination.

Clearly, if there is clinical suspicion of concomitant
diseases prior to treatment, biopsy still remains important.
Furthermore, post-treatment biopsies may occasionally be
necessary to assess the possibility of new or unexpected
concomitant acute or chronic liver disease in the 90% of
patients with successfully suppressed HBV replication and
95% of cured HCV patients [18]. Also important, however,
is the recognition that in some successfully treated viral
hepatitis patients, there is no new disease; rather, the pre-
treatment injury to the liver is sufficiently severe—perhaps
a combination of scarring and vascular alterations—that
elimination of active viral infection does not allow the liver
to successfully regress to earlier stages of disease.

Recently, we and our colleagues have attempted to
address this question by studying pre-treatment and post-
treatment biopsy specimens in patients with successfully
suppressed HBV infection. Comparing both biopsy speci-
mens to each other and correlating them with clinical out-
comes, we proposed a new “Beijing classification” for
evaluation of viral hepatitis liver biopsy specimens that may
be of use in the coming years (Table 1) [19]. Uniquely, this
classification incorporates histopathologic features of
regressive vs. progressive fibrosis, i.e., the quality of
fibrosis, not only its extent (Fig. 1). The importance of this
finding is that it was predictive of outcomes; patients with
predominantly regressive scarring were likely to do well
post-treatment; those with predominantly progressive scar-
ring or an “indeterminate” balance of regression/progres-
sion were likely to continue to progress their chronic liver
disease despite successful treatment.

In reviewing this classification for practicing diagnostic
pathologists who have liver pathology within their clinical
purview, we not only wish to update them to possible
important changes from the clinical side of viral hepatitis
management, but we also suggest the utility of the Beijing
Classification to assessment and reporting of regressive/
progressive fibrosis for studies of clinical-pathologic cor-
relation in all forms of chronic liver disease, more generally.

The Beijing Classification

To arrive at the new classification, we analyzed histologic
changes in pre-treatment and post-treatment liver biopsy
specimens in 71 patients with successfully treated HBV
infection. Routine stains used in the study were hematoxylin
and eosin (H&E), Masson trichrome, and reticulins.
Traditional grading of necroinflammatory activity and
staging of fibrosis were analyzed according to the Ishak

Scoring System [20]. Patients with stage 5 and 6 fibrosis
(“cirrhosis”) were further assessed according to the Laennec
staging system [21, 22]. Additionally, automated two pho-
ton excitation fluorescence-second harmonic generation
analysis of collagen in all biopsy specimens was performed,
though this technique, confirming fibrotic staging [23], did
not alter assessment of specimens from the point of the view
of the final classification [24]. Thus, all Beijing Classifica-
tion parameters could be performed on routine traditionally
prepared liver biopsy slides. It was also found that reticulin
and trichrome stains were interchangeable for assessment of
all aspects of fibrosis; thus, whichever stain is most
consistently performed in any given diagnostic laboratory
can be used for classification.

The chief novelty of the Beijing Classification, as noted,
is that in addition to the traditional grading of necroin-
flammatory activity and staging of fibrosis we recognized
that the quality of fibrosis was a separate, independent
feature that gave valuable clinical information, correlating
to post-treatment outcomes. The qualities recognized in the
analysis correspond to those first described by Wanless
et al. [6] specifying histologic features that reflect regression
of fibrosis rather than active, progressing scar. Given the
value of this new parameter and the lesser importance of
detailed distinction of degrees of necroinflammation and
fibrotic stage, we then suggested simplifications of the
traditional methods of assessment. As noted in Table 1,
these are simplifications for daily clinical use; they may be
substituted with more complex staging systems (e.g., Ishak,
Metavir) for research purposes or in response to needs and
interests of the clinicians [17]. However, we feel that these
simplifications allow the diagnostic pathologist and their
clinical colleagues to clearly focus on the most important
clinical correlations in the most direct fashion possible.

P-I-R score

While this part of the classification is stated as a third,
additional, and supplemental feature, we begin this review
with its discussion given its novelty in the practice of liver
pathology. It is based primarily on the work of Ian Wanless
and colleagues in which the regression of cirrhosis was
highlighted, first in treated chronic hepatitis B and then in
other studies and in other diseases [7]. While the possibility
that cirrhosis could regress to livers with improved or even
normal functioning status was highly controversial when
Wanless first presented the concept [7–10], subsequent
reports, particularly in patients with hepatitis C cirrhosis in
which sustained viral response was obtained by interferon-
based therapies, confirmed that this actually happens [3–5].

A simple statement of Wanless’ fairly complex under-
standing of the progression and regression of liver disease,
as it applies to chronic viral hepatitis, emphasizes vascular
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injuries that follow on the portal and parenchymal inflam-
mation of viral infection (Fig. 2). He describes zones of
parenchymal extinction spanning areas of the hepatic lobule
in which there is obstruction to vascular inflow (usually
portal vein) and outflow (hepatic venules and veins) sec-
ondary to the thrombosis instigated by inflammation. Such
zones of parenchymal extinction span the occluded vessels
leading to further inflammatory changes, activation of
hepatic stellate cells [25], collapse of reticulin meshwork
[26], and ductular reactions that are activations of hepato-
biliary stem cell niches [27]. These lesions, in the presence
of continuing viral replication and virus-associated inflam-
mation, may also, to some extent be self-propagating and
perpetuating as liver architecture distorts over the years of
chronic disease.

When the viral infection is suppressed or eliminated,
features of regression often begin to predominate. Wanless
named these histologic findings the hepatic repair complex
(Table 2), eight features reflecting three types of tissue
responses: 1. changes in the qualities and distribution of
scar; 2. persistent vascular distortions following on the
vascular injuries that lead to scarring in the first place; and
3. hepatocellular regeneration [7]. During the course of
active disease these features are often present admixed with
the active, progressing lesions. Indeed, Wanless has
emphasized that there is a seesaw affect in chronic disease:
while the overall direction of changes reflects progression,
the liver is also, always, making attempts to repair the
lesions. However, in the absence of disease remission it is a
losing battle.

Table 1 Beijing Classification for histologic assessment of chronic viral hepatitis

Hepatitis assessment: Description Prior classifications

Inactive Portal inflammation only or rare foci of interface or
lobular hepatitis; no confluent necrosis

Chronic persistent hepatitis
Ishak HAI 1-5
Metavir A1
Batts-Ludwig grade 1

Active, non-severe Varying degrees of interface and lobular hepatitis
easily identified at low power; no confluent necrosis

Chronic active (aggressive) hepatitis
Ishak HAI 5-12
Metavir A1-A2
Batts-Ludwig grade 2–3

Active, severea Confluent necrosis (perivenular drop out or bridging
necrosis or parenchymal collapse)
NOTE: This definition of severe activity raises the
question of possible concomitant diseases (e.g., AIH,
DILI) or immunosuppression (e.g., untreated HIV).

Chronic active (aggressive) hepatitis
Ishak HAI 13-18
Metavir A3
Batts-Ludwig grade 4

Fibrosis stage

Early No fibrosis or portal fibrosis Ishak stage 0–2
Metavir F0-1
Batts-Ludwig stage 0–2

Intermediate Fibrous septa, focal or frequent Ishak stage 3–4
Metavir F2-F3
Batts-Ludwig stage 3

Advanced Fibrous septa with focal or diffuse nodularity
(developing or established “cirrhosis”)

Ishak stage 5–6
Metavir F3-F4
Batts-Ludwig stage 3–4

P-I-R fibrosis quality

Predominantly
Progressive features

Most of specimen shows progressive forms of stroma Laennec 4Ab or 4B or 4C

Indeterminate Uncertain mix/balance between progressive and
regressive stroma

Laennec 4B

Predominantly
Regressive features

Most of specimens shows regressive forms of stroma Laennec 4A

Not applicable Not used in biopsies with “early stage” fibrosis, i.e.,
without fibrous septa

aWhen severe (confluent) necrosis is present in biopsy specimens from patients with viral hepatitis, it indicates the need for clinical exclusion of
concomitant autoimmune hepatitis, drug/toxin induced liver injury, co-infection with other hepatotropic viruses, or immunosuppression (e.g., HIV
co-infection)
bPublished illustration of Laennec 4A shows predominantly regressive features, but progressive 4A may also be identified
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Fig. 2 Progression of chronic hepatitis liver disease. a Schematic of
normal hepatic parenchyma. b Early parenchymal extention (*; red-
brown) forms when there are vascular thrombosis to two vessels of
hepatic parenchymal blood supply (portal veins and central vein here;
black indicating occlusion). Early parenchymal extinction is marked
by inflammation, macrophages, activation of hepatic stellate cells,
minimal collagen deposition. c Progressing parenchymal extinction (*;
dark brown) has increasing deposition of collagen with broad fibrous
septa. These are variably inflamed. Hepatic stellate cells remain

prominent. Ductular reactions may be present. d With quiescent dis-
ease, fibrotic septa are dense and well formed. Inflammation is less.
Stellate cells may still be active, though often less prominently. e
Regressing septa are densely compacted, acellular. There may be
fragmentation. Vascular thrombosis may be demonstrably recanalized.
Elastin fibers are prominent with special stains. F. Regression may be
complete in some cases, though distortion of parenchymal anatomy
may be recognizable, central veins and portal tracts in abnormal
proximity

Fig. 1 Progressive vs. regressive septa in advanced stage liver disease.
In an advanced stage (cirrhotic) liver secondary to chronic hepatitis B
(tissue obtained at hepatectomy for hepatocellular carcinoma), tissue is
stained with Sirius red stain to highlight differences between pro-
gressive and regressive fibrous septa. a The broad, progressive septa
show loosely aggregated, pale staining collagen, edema, congestion,
and inflammatory cells. (Sirius red, 10×) b. The thin, regressive septa

show densely compacted, richly staining collagen—without edema,
inflammatory or other cellular infiltrates—and foci of disintegration
of scar where hepatocytes interrupt the scar (arrow heads). Asterisk
marks a probable central venule in too close proximity to the
septum typical of vascular distortions of advanced stage disease.
(Sirius red, 10×)
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We applied a simple three-point semi-quantitative
assessment for evaluating this balance between progression
and regression, rating each specimen as “predominantly
progressive”, “predominately regressive” or “indetermi-
nate” (Fig. 3). This assessment was made at low power,
using either trichrome or reticulin stain (depending on the
quality of the stains in any given case). Sirius red stain is
equivalently useful (Fig. 1). Most cases were easy to define
as predominantly progressive or regressive at a glance,
scanning along the slide at low power. Indeterminate cases
are perhaps best described as those for which the patholo-
gist literally cannot decide, despite continuing examination
of the slide. Also in these cases, there was a temptation to
go to high power for better assessment—though such higher
power assessment only helped one evaluate the quality of
foci of fibrosis, but not the overall balance in the specimen.
This is the most important “helpful hint” for application of
this P-I-R scoring: the pathologist should not worry about

the score: if it is not obviously one or the other, then it is
simply “indeterminate.”

The simplicity, even perhaps naiveté of such an approach
may be off putting to the pathologist seeking a true quan-
tification. But as every pathologist who has had to deal with
grading/staging of viral hepatitis liver biopsy specimens
knows, there is no perfect system; simple systems of semi-
quantification are more reproducible, by a single pathologist
on repeat examinations or by multiple pathologists in inter-
observer studies [28, 29]. Thus, for example, the Metavir
system was developed to maximize the Kappa statistics
reflecting inter-observer agreement and, not surprisingly,
the four stages of fibrosis and three grades of necroin-
flammation are more reproducible than the more detailed
and complete Ishak grading and staging system [30].
Indeed, Kappa statistics for this P-I-R staging (performed in
the same manner as that reported for the development of
Metavir) showed a striking consistency: Kappa value of
0.71 (“substantial agreement”), essentially equivalent to the
original Metavir analysis. Furthermore the 12 participants in
that part of the study were specialized liver pathologists,
general diagnostic pathologists, clinical hepatologists and
one engineer, emphasizing that the classification will be
easily and consistently applied in all diagnostic settings in
which patients with viral hepatitis are being treated [19].

The value of the P-I-R scoring was revealed by their
associated clinical correlations. In this first published study,
it dynamically reflected the prognosis of the disease, inde-
pendent of inflammation activity, fibrosis severity, or
treatment experience. It also extended the conventional
definition of “reversal of fibrosis” from decreasing
>=1 stage by Ishak system, to P/I before treatment to R
after treatment. Further validation studies are needed and
encouraged to both confirm these findings and to evaluate

Fig. 3 The new fibrosis quality classification (P-I-R score). The mor-
phologic balance between progressive and regressive of fibrosis/scar-
ring. (2×) There are three classification categories: predominantly

progressive (a), indeterminate (b), and predominately regressive (c).
H&E hematoxylin and eosin

Table 2 Hepatic repair complex

Histological features for
regression

Fragmentation and regression of
scar

Delicate, perforated septa

Isolated thick collagen fibres

Delicate, periportal fibrous
spikes

Hepatocytes within or splitting
septa

Evidence of prior, now resolving,
vascular derangements

Portal tract remnants

Hepatic vein remnants with
prolapsed hepatocytes

Aberrant parenchymal veins

Parenchymal regeneration Hepatocyte buds
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the potential for extended utility of the P-I-R scoring in
different disease settings.

Thus, in this era of successful viral treatment, it seems
that a post-treatment biopsy, in addition to or even perhaps
more than the pre-treatment biopsy, will serve the clinical
needs of patients and their clinicians. In this regard, one
extra point is worth noting: one patient in our study popu-
lation began active alcohol use in the post-treatment
period—thus, the most important finding in that biopsy
specimen was evidence for a new and unsuspected liver
disease requiring attention. As previously mentioned, con-
comitant or additional diseases are sometimes clinically
concealed by expectations regarding the known liver dis-
ease and only a biopsy can lead to the important clinical
occurrence of a new, superimposed disease. We will return
to this issue in our discussion of necroinflammatory activity.

Grading of necroinflammation

The earliest grading system, from the “International Study
Group” described chronic persistent hepatitis (CPH) and
chronic active (or aggressive) hepatitis (CAH) [31]. These
were first proposed, in fact, in response to the discovery of
HBV in 1968, when a majority of “post-transfusional
chronic hepatitis” cases were found to be caused by this
single agent [32]. This was the simplest possible semi-
quantification. It was superseded by the same group,
spearheaded by member Kamal Ishak and his colleague R.
G. Knodell, in what became known in its final form as the
Ishak system [33]. This detailed analysis encompassed four
patterns of inflammation (portal, piecemeal necrosis—now
generally referred to as interface hepatitis, lobular hepatitis
and confluent necrosis) in a range of possible scores from 1
to 18. Of note is that confluent necrosis, comprising six
possible points (from focal to perivenular to bridging
necrosis to pan- or multiacinar collapse), is necessary to
achieve a “severe” grade of activity (Fig. 4).

Application of this system was certainly laborious,
however, and best suited to the original intentions of the
Ishak system: research. However, the number of details also
meant inter-observer variation was likely to be greater and a
simpler, more reproducible system was needed. The Meta-
vir grading of activity accomplished this with an algo-
rithmic approach comprising three grades, A1 to A3 [34].
This simplicity led to greater reproducibility and improved
inter-observer variation [30].

Despite this improvement, the prognostic aspects of this
grading of activity increasingly became almost incidental.
The continued expectation of such assessment reflected, to
some degree, the history going back to CPH vs. CAH.
However, increasingly they were actually little used in the
decision to treat or not to treat a patient with chronic viral
hepatitis. Fibrosis stage was more often the deciding factor.

The differences between Metavir A1 and A2 or Ishak HAI
1-12 were of little clinical importance; likewise for the mild
to moderate activity grades of the popular Batts-Ludwig
classification [35].

However, the most severe activity, reflected very speci-
fically in “confluent necrosis” described by the Ishak sys-
tem, still has great clinical importance [20, 33]. While such
severe activity may reflect the activity of the virus itself
(e.g., viral hepatitis “acute flare” or serologic conversion
from hepatitis B e antigen to e antibody titers), it is often a
sign of other, concomitant diseases [18]. For example,
confluent necrosis may be the first clue to immunosup-
pression, particularly from untreated HIV (perhaps unsus-
pected by the clinical team), concomitant de novo
autoimmune hepatitis, or drug/toxin induced liver injury.
All of these are significant events, potentially signaled only
by the presence of confluent necrosis, requiring particular
therapeutic interventions.

In the Beijing Classification we have simplified the
grading of activity to “inactive”, “active, non-severe”, and
“active, severe.” As with P-I-R scoring and Metavir activity
scores, the three-point system is expected to promote good
intra-observer and inter-observer agreement (not yet for-
mally tested, however). The first two are analogous to CPH
and CAH—they require little effort by the general pathol-
ogist. To our knowledge no further subdivision of these has
any clinical implications. The third category implies con-
fluent necrosis—this is the most important aspect of activity
for the diagnostic pathologist to recognize, because it may
signal concomitant or new liver disease requiring clinical
attention (Fig. 5).

Staging of fibrosis

The Beijing Classification modification of staging again
reflects the need for simplicity and the fact that detailed
fibrosis stage is no longer decisive in deciding whether a
patient will be treated. In the absence of that clinical need, a
simpler scheme, reflecting the broad areas of clinical stage
of disease is best applied. Again, a three-point system
allows for strong agreement. The “early” stage corresponds
to Ishak stages 1 and 2, Metavir F1 and Batts-Ludwig stage
1: some amount of portal fibrosis; no fibrous septa. The
“intermediate” stage corresponds to Ishak stages 3 and 4,
Metavir F2 and F3, and Batts-Ludwig stage 2: focal or
frequent fibrous septa. In this new clinical context these
stages (focal vs. frequent septa) can be grouped since the
extent of septum formation is less important than the
fibrosis quality so these stages; whether focal or frequent,
they are unlikely, post-treatment, to progress to more
advanced disease (though this is an assumption that remains
unstudied). The third “advanced” stage corresponds to Ishak
stages 5 and 6, Metavir F4, and Batts-Ludwig stages 3 and
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4, reflecting what has historically been called “developing
cirrhosis” and “established cirrhosis.”

In calling it “advanced stage” viral hepatitis we have
chosen to follow the recommendations of the International
Liver Pathology Study Group which has recognized that the
word cirrhosis has unintended associations (particularly that
it is almost inevitably fatal without liver transplantation)
and that cirrhoses of different diseases truly differ from each
other morphologically and clinically [36, 37]. One word
does not fit all. And now with the demonstration that cir-
rhosis can regress, a less rigid and definitive term best
serves clinical needs. So we suggest “advanced stage”
disease.

Again, as with activity grading, for research purposes,
any of the other prior systems may be substituted for the
Beijing fibrosis stage. But for general clinical practice and
care of an individual patient, this simplified system should,
we believe, prove easily applicable and consistently useful.
One particular note in its usage needs to be pointed out: in
the absence of fibrous septa (i.e., in early stage disease),
there is no P-I-R score as the criteria for progressive vs.
regressive scarring only follow on parenchymal extinction
and their sequelae.

It is also interesting to then review the other more recent
clinical staging system that has been suggested, that of the
Laennec staging, a four point staging system in which stage

Fig. 4 Highlighted views of P-I-R liver biopsy findings. The right hand
panels from Fig. 3 are expanded and annotated indicating progressive
(P) vs. regressive (R) septa. The ratio of progressive to regressive is
clearly large in the top panel which is therefore graded “predominantly

progressive.” The ratio is reversed, with regression predominating over
regression in the lower panel yielding a grade of “predominantly
regressive.” The middle panel does not show overall predominance of
one over the other, thus it is graded “indeterminate.”

Progression and regression of fibrosis in viral hepatitis in the treatment era: the Beijing. . . 1197



4 (“cirrhosis”) is subdivided into stages 4A, 4B, and 4C
reflecting the ratio of connective tissue to hepatic par-
enchyma in the specimen [21, 22]. The primary study using
that system clearly demonstrated that these stages correlated
well with hepatic venous wedge pressures (HVWP). HVWP
is perhaps the best method of determining prognosis and
need for clinical interventions, following on chronic liver
disease, in particular portal hypertension [38]. However, a
review of that paper shows that stage 4A actually represents
“predominantly regressive” fibrosis [39]! So while the
implicit understanding of those authors indicates a sequence
of development from 4A to 4B to 4C, in all likelihood it
represents the sequence of 4B to 4C and, if viral activity
spontaneously remits or is successfuly treated, either of
these may evolve to 4A.

While this complicates the use of the Laennec system, it
suggests a stronger utility for the Beijing Classification,
namely that in advanced stage viral hepatitis P vs I vs R is a
surrogate for clinical outcomes dependent on HVWP mea-
surements. Given that the liver biopsy is a widespread
practice and HVWP is still significantly invasive and still
only performed in very specialized institutions, the combi-
nation of fibrosis stage and fibrosis quality scores of the
Beijing Classification may suffice, providing similar prog-
nostic information to HVWP for institutions lacking that
test.

Conclusion

In summary, we have developed a new stage system for
assessment of biopsy specimens from patients in chronic
viral hepatitis. It may be applied to pre-treatment or post-
treatment biopsies, but the most significant information may
be derived from the post-treatment specimens; thus, one

implication of the new system may be a new approach
concerning when to perform protocol biopsies. Further
studies by other groups and institutions will be needed to
refine questions of biopsy timing and the prognostic utility
of the information.

The simplified system for activity grading and fibrosis
staging should improve reliability even by the most general
pathologists who have infrequent exposure to liver biopsy
analysis. The highest grade of activity, confluent necrosis,
has clear and important clinical implications. The highest
“advanced” fibrosis stage likewise has important clinical
implications: these are the patients that still have a risk,
however small, of continuing to progress to continuing liver
disease despite viral suppression [40]. They also perhaps
have the greatest risk for development of hepatocellular
carcinoma (though other stages also still have risk); the
most useful aspect of this stage assignment may be to
encourage the patient to comply with long term screening
for malignancy [40–44].

However, the relatively small percentage of patients
with advanced stage disease who continue to progress
despite treatment means that simply stating “advanced
stage” is not particularly useful. For this evaluation we
add the P-I-R score for the quality of fibrosis indicating
continuing progressive disease (inclusive of P and I
scores) as opposed to those who are predominantly pro-
gressive. Such livers have reached a stage of self-perpe-
tuating, but virus-independent vascular injury and
thrombosis. These patients may require shunts or trans-
plantation even though the treatment has been “success-
ful.” The P-I-R score in patients with advanced stage
disease may also be a surrogate marker for HVWP at
institutions that do not yet perform that test.

These are all preliminary thoughts on a newly proposed
system. As with each of the systems that came before, a

Fig. 5 Confluent necrosis. The principle hallmark of severe necroin-
flammatory activity is confluent necrosis which may be perivenular
(a), bridging between portal tracts and/or between central veins and
portal tracts (b), or so widespread there are regions of parenchymal

collapse (c); note that the schematic is drawn to same scale as a and b,
but structures have collapsed together as hepatic parenchyma is
destroyed
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great variety of studies and approaches to their application,
by many research groups, in many populations, will flesh
out its utility and how best to apply it. We look forward to
the possible development of applications of this concept of
progressive vs. regressive qualities of fibrosis to other liver
disease, in particular alcoholic and non-alcoholic fatty liver
disease, as anti-fibrogenic treatments begin to move toward
clinical use.
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