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From Cirrhosis to Compensated Advanced Chronic Liver
Disease

Chronic liver disease progresses through different stages as a consequence of
increased liver fibrosis. As a result of continued liver injury, there is progressive
accumulation of fibrous tissue in the liver. When accumulation exceeds degradation
and remodeling, the process results in cirrhosis, the end stage of chronic liver dis-
ease. Cirrhosis is a histological diagnosis defined by the presence of regenerative
nodules surrounded by fibrous tissue that leads to angioarchitectural distortion. Liver
biopsy has been the “gold standard” in the assessment of the severity of fibrosis and
in the diagnosis of cirrhosis. However, the limitations of the procedure are widely
known (invasiveness, complications, sampling error, etc.), and in part due to these
limitations, liver biopsy is not adequate for continuous monitoring of liver disease
progression and does not provide a dynamic information of the process [1, 2].

In addition to liver biopsy, cirrhosis is also usually defined from a clinical point
of view by the presence of a combination of clinical signs and biochemical (low
platelets, liver dysfunction tests), imaging (nodular liver or signs of portal hyperten-
sion: splenomegaly and collateral circulation), and endoscopic parameters (varices).
This practical definition has become popular among liver specialists, but the
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sensitivity and specificity of these clinical criteria are very variable and precisely
defined criteria and consensus are lacking.

The development of portal hypertension is a crucial event in the evolution of cir-
rhosis. When the hepatic venous pressure gradient (HVPG) increases to 10 mmHg
(clinically significant portal hypertension, CSPH), cirrhotic patients become at risk
of developing varices and clinical decompensation [3-5]. HVPG is an accurate and
reproducible method, although again invasive and, most importantly, only available
in specialized centers. The reality is that HVPG has not entered universal routine
clinical practice. In addition, detecting varices by endoscopy in cirrhotic patients
with CSPH is an important hallmark in the natural history of cirrhosis, since it car-
ries prognostic significance and sets the indication for primary prophylaxis of vari-
ceal bleeding [6, 7]. Therefore, international guidelines indicate that if possible,
HVPG measurement should be used for diagnosis and therapeutic indications in
cirrhotic patients and that all cirrhotic patients should be screened (by endoscopy)
for varices at diagnosis [7, 8]. In addition to screening for portal hypertension, cir-
rhotic patients also should initiate surveillance for hepatocellular carcinoma [9].

For the reasons outlined before, in the last years, methods aimed at determining
noninvasively the presence of liver fibrosis, cirrhosis, CSPH, and varices have been
developed and extensively investigated. The appearance of such methods and their
widespread use have somehow changed the clinical scenario of chronic liver dis-
ease, notably increasing the number of patients with significant chronic liver disease
detected in the very early phases of the process. These previously undetected
patients are now being labeled as cirrhotic patients, although we know that at least
10-15 % of them have no cirrhosis by histology [10]. In these patients also the deci-
sion to screen for varices and CSPH — which obviously has to be considered — may
entail an important increase in the use of unnecessary procedures [11]. To ade-
quately frame and describe this new clinical situation in chronic liver disease and
provide recommendations, it might be helpful to use the term of compensated
advanced chronic liver disease (CACLD), instead of liver cirrhosis that could be still
used for patients with biopsy-proven cirrhosis, patients with evident signs of portal
hypertension (varices), or decompensated patients. The incorporation of informa-
tion from some noninvasive tests into the definition of cACLD might also be helpful
and concur with current clinical practice in many centers.

Role of Elastography in Changing the Epidemiology of cACLD

Over the last years, several different approaches have explored the possibility of
identifying by different noninvasive methods the degree of liver fibrosis and conse-
quently recognizing cirrhosis, varices, or CSPH. Among the different modalities,
including direct and indirect serum biomarkers of fibrosis and physical approaches
that measure liver stiffness, transient elastography (TE) using FibroScan®
(Echosens, Paris, France) has achieved wide acceptance, has been shown to possess
excellent performance, and is currently incorporated as a valuable tool in the assess-
ment of chronic liver disease in many centers, especially in Europe. Liver biopsy for
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staging purposes has substantially been reduced in many hospitals. TE has very
good performance in detecting cirrhosis and excluding significant fibrosis [10, 12].

The impact of TE in changing the epidemiology of chronic liver diseases can be
illustrated by different approaches, but the most remarkable is the fact that TE is
able to uncover cACLD in patients with chronic liver disease in whom the caring
physician did not suspect it. This effect represents a substantial increase in the num-
ber of patients needing close follow-up and surveillance (Fig. 5.1). Prospective
studies specifically aimed at identifying this occult cACLD among chronic liver
disease patients are not available, but some information could be extracted from
other studies.

Screening studies performed with TE in unselected healthy populations may help
to understand what the prevalence of cACLD in general population is. In a French
study carried out in more than 1000 normal subjects (general population), a 7.5 %
prevalence of liver stiffness measurement (LSM) >8 kPa was found, among them
10 % with LSM >13 kPa (0.8 of the total population) [13]. In the Rotterdam cohort,
with 1324 participants older than 65 years, the prevalence of LSM >9.5 kPa and
>13 kPa was 4.2 % and 1.1 %, respectively [14]. Similar studies carried out in Asian
populations, including more than 3000 individuals, have detected LSM values indic-
ative of F3 fibrosis in 1-2 % of the individuals [15, 16, 17]. Nonalcoholic fatty liver
disease (NAFLD) was the predominant etiology of liver disease in all studies.

A different way to analyze the importance of TE to uncover occult cACLD is by
systematically studying series of patients with chronic liver disease without any
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Fig. 5.1 Representation of the impact of transient elastography in uncovering advanced chronic
liver disease/liver cirrhosis (ACLD/LC) in comparison to liver biopsy and clinical diagnosis of
cirrhosis
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clinical sign of cirrhosis (normal platelets and abdominal sonography). Results
from Barcelona [18], Montreal [19], and Seoul [20] indicate a prevalence of 8—14 %
of patients with LSM >13-13.6 kPa in these cohorts (Fig. 5.2. Panel a). These
patients with occult cACLD represented 24-37 % of the total number of patients
with LSM >13-13.6 kPa included in the first two prior cohorts, plus patients from
the ANTICIPATE study [21] (Fig. 5.2. Panel b). The ANTICIPATE study is a coop-
erative study (Edmonton, Barcelona, Toulouse, Cluj-Napoca) aimed at assessing
noninvasive tools to identify the risk of CSPH and varices in patients with presumed
or confirmed compensated liver cirrhosis. Therefore, patients with occult cACLD
account for a substantial portion of patients in the different studies.

Finally, it is also worth to mention that in the study by Chen et al. [19], patients
with occult cACLD received significant less surveillance than patients with clini-
cally evident liver cirrhosis, and this resulted in a higher rate of late diagnosis
(advanced hepatocellular carcinoma, variceal bleeding). The results of this

a
*Patients with LSM213-13.6 kPa
n=173 n=702 n=2876
Augustin et al Chenetal Kim et al
b

*Patients with occult ACLD (no signs of liver cirrhosis)

@

n=>54 n=270 n=221
Augustin et al Chen et al Anticipate

Fig. 5.2 Prevalence of patients with LSM >13-13.6 kPa in three series of patients with chronic
liver disease without any clinical sign of cirrhosis (normal platelets and abdominal sonography)
(Panel a). Prevalence of occult ACLD (normal platelets and abdominal sonography) in three series
of patients with LSM >13-13.6 kPa (Panel b)
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observational study suggest that patients with occult cACLD are frequently under-
diagnosed and under-monitored compared to patients with evident liver cirrhosis.

Why Compensated Advanced Chronic Liver Disease?

When a patient with chronic liver disease develops clinical decompensation, there
is no doubt that liver cirrhosis is present, and the same could be applied to a patient
in whom varices are detected by endoscopy or CSPH by HVPG. However, the pres-
ence or not of cirrhosis in its early stages might be challenging, and since the spec-
trum of severe fibrosis and cirrhosis is actually a continuum that is difficult to be
distinguished without liver histology, the new term of what we have called cACLD
might be helpful in this setting. The new definition would be useful for several rea-
sons: (1) to select patients for clinical and therapeutic studies; (2) to adequately
frame a clinical situation; and (3) to provide recommendations for screening of
hepatocellular carcinoma, varices, and CSPH.

The grounds for this new term of cACLD that would include both patients with
severe fibrosis and patients with compensated cirrhosis, especially in the earliest
stages, could be the following:

1. Liver cirrhosis is a histological diagnosis.

2. Cirrhosis is not histologically present in every patient classified as F4 by nonin-
vasive methods.

. There is no consensus in a clinical definition of liver cirrhosis.

. Patients in pre-cirrhotic stages may have portal hypertension [22, 23].

5. Hepatocellular carcinoma surveillance might be indicated in pre-cirrhotic stages

[9, 24].
6. Noninvasive tests have changed the clinical scenario of chronic liver disease.

B~ W

A patient with cACLD would be a patient with chronic liver disease with signs
of severe liver fibrosis or compensated liver cirrhosis with or without signs of portal
hypertension. The identification of a patient with cACLD would imply referral by
primary care physicians to a liver disease specialist for follow-up and treatment.
Considerations for closer follow-up and hepatocellular carcinoma surveillance, and
CSPH and varices evaluation should be made at this point by the liver disease
specialist.

Different parameters that liver specialists with experience in cACLD and cirrho-
sis use to classify patients as having or suspecting cACLD are shown in the results
of the questionnaire answered by the panelists of the present consensus workshop
(Table 5.1). Two aspects are worth to mention from this survey: (1) Many of the
parameters are the ones we have been using for years with different performance for
the clinical diagnosis of liver cirrhosis, and (2) experts consider now noninvasive
tests useful for classifying patients as cACLD patients, and among them only TE
possesses wide acceptance. In consequence, recommendations for ruling out and
ruling in cACLD based on TE results are now included in the final statements of the
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Table 5.1 Pfarameters used Options Response percent
by the panelists of the Liver biopsy showing cirrhosis 83.3
consensus workshop to -
classify a patient as Varices on endoscopy 81.3
suspecting/having Imaging studies: Nodular liver surface | 72.9
compensated advanced Liver stiffness by transient 60.4
chronic liver disease elastography >13.6 kPa
(cACLD) Imaging studies: Collateral circulation | 58.3
HVPG>5 mmHg 47.9
Platelet count 37.5
<150,000 mm?+ splenomegaly
>13 cm
Imaging studies: splenomegaly 29.2
>13 cm
Child-Pugh score >5 29.2
Platelet count <150,000 mm?® 18.8
Liver stiffness by transient 16.7
elastography >10 kPa
Liver stiffness by ARFI >1.75 m/s 8.3
Liver stiffness using other cutoff 6.3
Fibrotest >0.75 6.3
Fibrotest >0.60 4.2
Platelet count/spleen diameter >909 2.1
Liver stiffness by ARFI >1.72 m/s 0.0
Liver stiffness by ARFI using other 0.0
cutoff
Fibrotest using other cutoff 0.0

Parameters are ordered by the percentage of positive responses

consensus workshop. In essence, an LSM below 10 kPa (high negative predictive
value) will exclude cACLD, and values above 15 kPa (high positive predictive
value) will be highly indicative of cACLD; for the rest of TE results between these
two points, additional work-up would be needed.

What Patients with cACLD Could Avoid Screening Endoscopy?

One of the main challenges of detecting cACLD by noninvasive methods is the large
number of unnecessary endoscopies that would potentially be performed in patients
with a very low risk of varices [11]. TE has been evaluated as a predictor of varices
in several studies. In general, studies show that TE performs better in ruling out
(high sensitivity and negative predictive value) than in ruling in (high specificity and
positive predictive value) the presence of varices [12, 18, 25, 26]. However, hetero-
geneity in the results and cutoffs, and overall low predictability has impeded trans-
lation into clinical practice. Since TE seems to work better to rule out varices, it is
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important to decide what would be an acceptable risk when using this technique for
prescreening purposes. For all varices a 20 % risk of missing might be acceptable,
but for varices needing treatment (VNT: medium-large varices or small with red
signs), it should be near 0 or 5 % at the most.

Diagnostic performance for varices seems to improve when LSM is combined
with simple clinical parameters, mainly including platelets and spleen size. The
LSPS (LSM-spleen diameter to platelet ratio) [27, 28] and the VRS (variceal risk
score) [29] are very good examples of this strategy, and both perform better than
LSM alone for varices prediction. Also in the ANTICIPATE study cohort, LSPS was
the best predictor for varices and VNT in a risk prediction modeling analysis [21].

However, these combined noninvasive tests require more or less complex calcu-
lation and threshold memorization to be applied to daily clinical practice. Simple,
visual, practical clinical rules using these parameters could be equally useful and
easily implementable. Three studies using just a combination of LSM and platelets
are summarized in Table 5.2 [18, 30, 31]. In addition, the validation of the classifica-
tion rules of these studies in the ANTICIPATE cohort is also shown. Results indi-
cate that using a combination of LSM with a cutoff of 25 kPa and platelet count with
cutoffs between 100 and 150 x10° mm?, 20-40 % of screening endoscopies could
be avoided in these patients, with an acceptable risk of missing VNT (5 % in the
worst case). The simplicity and readiness-to-use of the classification rule could
allow doctors to easily defer endoscopy while visiting the patient and consequently
contribute to the incorporation of the classification rule into clinical practice.

What Patients with cACLD Could Be Classified as Having CSPH?

Similarly to varices detection, TE has also been utilized to predict CSPH. Detecting
patients at very high risk of having CSPH could be useful to select patients for clini-
cal studies and indicate empiric prophylactic therapy for decompensation (provided
future studies show its usefulness). However, it is quite clear that TE will never be
capable of predicting the numerical value of HVPG and it is probably not suitable
for monitoring HVPG changes. TE seems to be a good predictor of CSPH and in
general, tends to perform better in ruling in (high specificity and positive predictive
value) than in ruling out (high sensitivity and negative predictive value) the presence
of CSPH [12, 18, 25, 26]. In terms of selecting patients with CSPH, positive predic-
tive values (ruling in) higher than 90 % can be achieved with an LSM cutoff of 25
kPa; these numbers decrease slightly to 85-90 % if LSM cutoff is lowered to 20-21
kPa. Again data from the ANTICIPATE study [21] shown in Fig. 5.3 indicates that
with an LSM >25 kPa (37 % of the cohort), 96 % of these patients can be assumed
as having CSPH.

The ability of TE to rule in CSPH is not substantially improved by adding simple
clinical information (platelets and spleen size), as in the LSPS or the PH (portal
hypertension) risk scores [28, 29]. Also in the ANTICIPATE study cohort, LSPS
was only slightly better than LSM alone to predict CSPH in a risk prediction model-
ing analysis [21]. By contrast and although TE is not very accurate in ruling out
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Anticipate study

393 patients with compensated cirrhosis

182 HVPG
CSPH 109 (60 %)

LSM <25 kPa LSM 225 kPa

n=115 (63 %) n =67 (37 %)
CSPH = 45 (39 %) CSPH = 64 (96 %)
Plat > 150 000 Plat < 150 000
n=46 (25 %) n=69 (38 %)
CSPH =8 (17 %) CSPH = 37 (54 %)

Fig. 5.3 Assessment of clinical significant portal hypertension (CSPH) in the ANTICIPATE
cohort by using liver stiffness measurement (LSM) and platelet count (Plat). HVPG hepatic venous
pressure gradient

CSPH, a subgroup of patients with less than 20 % risk of having CSPH can be
detected combining LSM and platelet count. As shown in Fig. 5.3, patients with
LSM <25 kPa and normal platelets have a risk of CSPH of 17 %. These patients,
representing 25 % of the total cohort, can probably be monitored and safely avoid
immediate CSPH evaluation. Other studies [18, 32] with lower number of patients
have revealed very similar results. The study by Kitson et al. [32] found a 90 %
negative predictive value (10 % risk) of CSPH with the same classification rule,
LSM <25 kPa and platelet count >150 x10°* mm?. As for the rest of patients posi-
tioned in the gray zone, patients with LSM <25 kPa and low platelets, representing
3540 % of the population (Fig. 5.3), the prevalence of CSPH ranges from 40 to
60 %, and if CSPH is to be diagnosed, an HVPG should be performed.

Summary

A new term of cACLD defining patients in the early phases of severe chronic liver
disease has been proposed, including both patients with severe fibrosis or pre-
cirrhotic patients and patients with compensated cirrhosis. The term will be helpful
for both clinical practice and research purposes. Simple clinical rules to avoid
unnecessary endoscopies and HVPG in these cACLD patients are also provided.
With the combination of LSM <25 kPa and platelet count >100 x 10* mm?, 40-45 %
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of screening endoscopies could be avoided in these patients, with an acceptable risk
of missing 5 % VNT. Similarly, patients with LSM >25 kPa can be safely consid-
ered as having CSPH, and patients with LSM <25 kPa and normal platelets can be
classified as not having CSPH; 60 % of unnecessary procedures might be avoided .
These recommendations will definitely decrease the number of unneeded proce-
dures in these patients.
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