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Abstract

Aim: We assessed liver stiffness measurement (LSM) for the prediction of mortality and decompensation in HIV-
infected patients with compensated liver cirrhosis.

Method: A prospective cohort study of HIV-infected patients with confirmed liver cirrhosis from 9 hospitals in Spain.
LSM was undertaken for each patient; clinical events were collected prospectively after the baseline visit, and patients
were followed until death or the censoring date. We used univariate/multivariate Cox proportional hazard models to
evaluate the utility of LSM for predicting the first hepatic decompensation or overall mortality. The sensitivity (SEN),
specificity (SPE), positive predictive value (PPV), negative predictive value (NPV), positive likelihood ratio (LR+) and
negative likelihood ratio (LR-) were calculated. The LSM cutoff was selected using ROC curves.

Results: We included 102 patients with compensated liver cirrhosis; median [interquartile, (IQR)] follow-up was
36 (21-46) months, median (IQR) CD4+ cell count was 415 cells/uL (307-624) and 94% were receiving antiretroviral
therapy. The median (IQR) LSM was 17 kPa (11.7-26). Nineteen events were recorded during follow-up. Multivariate
analysis showed that time to hepatic decompensation was associated with CD4+ <200 cells/pL (HR, 26; 95% ClI, 1.8-
377; p<0.02) and LSM = 25 kPa (HR, 7.2; 95% CIl, 1.1-47; p=0.04) and that time to overall mortality was associated
with LSM = 25 kPa (HR, 14.3; 95% CI, 1.5-138; p=0.02). The predictive values for decompensation (LSM = 25 kPa)
were as follows: SEN, 67%; SPE, 78%; NPV, 96%; PPV, 23%; LR+, 3; LR-, 0.4. The predictive values for overall
mortality with this LSM cutoff were as follows: SEN, 86%; SPE, 79%; NPV, 99%; PPV, 23%; LR+, 4; LR-, 0.2.

Conclusion: Our data suggest that LSM is an accurate method for the prediction of mortality and decompensation

in HIV-infected patients with liver cirrhosis.

Keywords: HIV-infected; Liver stiffness; Mortality; Prognosis; End-
stage liver disease (ESLD)

Introduction

End-stage liver disease (ESLD) is a major cause of morbidity and
mortality in HIV-infected patients [1,2]. The prognosis and management
of chronic hepatitis depends on the progression of liver fibrosis and the
development of cirrhosis, both of which are accelerated in HIV/HCV
co-infected patients [3].

The natural history of cirrhosis is marked by the development of
significant portal hypertension, which accurately predicts clinical events
and the onset of decompensation [4,5]. Patients with decompensated
disease have a much shorter median survival time, particularly HIV-
infected patients with liver cirrhosis [6].

Novel non-invasive methodologies such as liver stiffness
measurement (LSM) have been developed over the past decade
and have replaced liver biopsy for evaluation of liver fibrosis and
the progression of liver damage [7,8]. Various studies of ESLD
conducted in different clinical settings have demonstrated that
LSM values correlate with portal pressure (based on hepatic venous
portal gradient) and predict clinical events. Consequently, LSM is
beginning to be used to identify patients with cirrhosis who are at
risk of disease progression [9-11].

Recent studies have shown that LSM can be used to predict overall
mortality, decompensated cirrhosis, hepatocellular carcinoma
(HCC), and liver-related mortality in patients with chronic
hepatitis C, chronic hepatitis B and cholestatic liver diseases. Most
observational studies have been pooled in a systematic review with
meta-analyses by Singh et al. [12], who included data from HIV-
infected and non-HIV-infected subjects. Findings suggest that LSM
could be incorporated as a prognostic tool into the daily clinical care
of patients with liver cirrhosis. Studies on HIV-infected patients
are heterogeneous, and only that of Merchante et al. [13] included
a large, prospective cohort of HIV/HCV co-infected patients with
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compensated liver cirrhosis managed under a uniform management
protocol.

A study that was not included in the meta-analysis by Singh et al.
[12] shows that LSM has a higher prognostic value for liver-related
events—defined as decompensation or HCC in both HIV/HCV-co-
infected patients and HCV-monoinfected patients—than measurement
of hepatic venous pressure gradient. This study also showed for the first
time that LSM has proven very useful for predicting the development
of HCC [14].

The importance of the stage of compensated or decompensated
liver disease and the dynamic nature of end-stage liver disease have
revolutionized our understanding and care of patients with liver
cirrhosis [4,5,15,16].The use of less invasive diagnostic methods and
their strong correlation with classic, more invasive, and complicated
procedures have made a significant contribution to our knowledge [8-
11,17-19]. These new data are from very different patient populations,
whose liver disease had diverse etiologies and characteristics. HIV
coinfection is one of the areas where new evidence is similar to that
reported for non-HIV-infected persons [9,12-14,18].

Our objectives were to determine the predictive value of LSM for
the first hepatic decompensation and overall mortality in HIV-infected
patients with liver cirrhosis and to establish a cut-off value to identify
those with a high risk of clinical events.

Method

Study design and patient selection

Ours was a multicenter prospective cohort study of HIV-infected
patients with a diagnosis of liver cirrhosis conducted in 9 hospitals in
Spain. Enrollment of the cohort started in June 2004 and finished in
June 2005. Patients are still under active follow-up. The population for
this study comprised all patients with compensated liver cirrhosis who
had undergone LSM. Subjects who were included in the global cohort
with decompensated liver cirrhosis criteria or subjects who achieved
sustained virological response (SVR) after receiving HCV therapy were
excluded from this analysis.

The local ethics committees approved the study, and all patients
gave their written informed consent to participate [6].

Patient evaluation and follow-up

Liver cirrhosis was diagnosed based on liver biopsy findings [20,21],
previous diagnosis of liver decompensation, or a Bonacini score > 8
[22]and was classified as decompensated or compensated based on the
presence or absence of a history of hepatic decompensation (ascites,
spontaneous bacterial peritonitis, hepatic encephalopathy, upper
gastrointestinal bleeding due to portal hypertension or hepatorenal
syndrome) [23,24].

Liver stiffness was measured at each center by a single experienced
operator using a FibroScan device (EchoSens, Paris, France) with an M
probe, as described elsewhere [25,26].

The baseline visit was the one in which the LSM measurement
was performed. Clinical events were collected prospectively after the
baseline visit and patients were followed until death or the censoring
date. Vital status and cause of death were established from the database
and clinical records. All patients attended follow-up visits in specialized
HIV clinics every 6 months. At each visit, we reviewed clinical events,
laboratory data, and Child-Pugh-Turcotte score (CPT). This score
ranges from 5 to 15, with patients classified as follows: score of 5 or 6,

CPT class A (well-compensated cirrhosis); score of 7 to 9, CPT class
B (significant functional compromise); and score of 10 to 15, CPT
class C (decompensated cirrhosis). We also recorded the MELD score
(3.8*log (serum bilirubin [mg/dL])+11.2*log (INR)+9.6*log (serum
creatinine [mg/dL])+6.4), consumption of alcohol and illicit drugs,
type of antiretroviral therapy (ART), type of treatment for hepatitis B
and/or C, results of abdominal ultrasound and liver transplant criteria.
Clinical care for cirrhosis and associated complications was standard at
all the centers.

Study outcome

We considered firsthepatic decompensation as the primary endpoint
and death as the secondary endpoint. We excluded hepatocarcinoma as
a decompensation event, since it is a biological phenomenon that is not
exclusively associated with portal hypertension. Time to the primary
endpoint was calculated as the number of months from the baseline
visit until the episode of liver decompensation. Time to the secondary
endpoint was calculated as months from the baseline visit to death (all
causes). Liver-related death was also identified and analyzed.

Statistical analysis

Qualitative variables are described as frequencies and percentages.
Quantitative variables are described as mean with standard deviation
(SD) and median with interquartile range (IQR). The normality of the
variables was tested using the Kolmogorov-Smirnov-Lilliefors test.

The cumulative incidence and the incidence rate were calculated
as measures of frequency of the event for primary and secondary
endpoints.

The ability of LSM to predict the first episode of hepatic
decompensation or all-cause mortality was assessed using receiver
operating characteristic (ROC) curves. We determined the optimal
cut-off value of LSM for the first episode of hepatic decompensation or
all-cause mortality based on the highest specificity with an acceptable
sensitivity (>60%). The prognostic value for the first episode of hepatic
decompensation or all-cause mortality of FIB-4 and LSM was compared
by calculating the area under the ROC curves (AUROC) using the
method proposed by Hanley and McNeil [27].

Survival was analyzed using Kaplan-Meier plots. Survival curves
were compared using the log-rank test. We analyzed the impact of
prognostic factors on the primary and secondary endpoints, and
univariate analysis was performed using Cox regression. Variables with
a p value < 0.1 in the univariate analysis and clinically relevant variables
were included in the multivariate Cox regression model. The continuous
variables that could be converted into categorical variables (by defining
a clinically relevant cutoff) and fulfilled the eligibility criteria for the
analysis were thus included in the multivariate analysis. The variables
included in the univariate analysis were age, gender, HCV genotype 2
or 3, HCV therapy, receiving HAART at baseline, CDC stage C, CD4+
cell count <200 cells/uL, HIV RNA below the limit of quantification at
baseline, Child-Pugh-Turcotte classification stage B or C at baseline,
platelet count (quantitative and <120,000 cells/mL), MELD score >
14, FIB-4 index (quantitative and >3.5) and LSM = 25 kPa. LSM was
included as a categorical variable to maximize its clinical utility. We
explored the interaction between LSM and all other covariates included
in the multivariate analysis.

Contrast analysis was based on the exact method or normal
approximation as required. IBM Statistics 19.0 (IBM Corp., Armonk,
NY, USA) was used for the analysis. Statistical significance was set at
p<0.05 (2-tailed) for all tests.
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Baseline characteristics (at LSM visit) N=102
Median age, years (IQR) 45 (42-48)
Female, No. (%) 25 (24.5)
Diagnosis of cirrhosis based on

- Biopsy No. (%) 89 (87.3)

- Bonacini Score = 8, No. (%) 13 (12.7)
Cause of cirrhosis, No. (%) *

- HCV 93 (91.2)

- HBV 4(3.9)

- HCV+HBV 5(4.9)

- HCV+prior alcohol abuse 24 (23.5)
Child-Pugh-Turcotte class, No. (%)

- A5-A6 56 (595)

- B-7 42 (42)

- Not calculated 3(3)
Median (IQR) duration of HIV infection (years) 18.1 (12-20.9)
Median (IQR) time since diagnosis of liver cirrhosis, 5.6 (4.3-7.2)
(years)
Transmission route, IVDU, No. (%) 88 (86.3)
CDC stage C, No. (%) 30 (29.7)
Receiving HAART at baseline, No. (%) 96 (94.1)
HIV RNA load <50 copies/mL, No. (%) 86 (85.1)

Median (IQR) CD4 cell count, cells/uL

- Baseline 415 (307-624)

- Nadir 190 (73-318)
Previous therapy against HCV without SVR, No. (%) 79 (80.6)
Receiving therapy against HBV (TDF+3TC/FTC), No. (%) 9(9)
Median (IQR) alanine aminotransferase, 1U/L 59 (39-96)
Median (IQR) aspartate aminotransferase, 1U/L 56 (41-94)
Median (IQR) total bilirubin, mg/dL 0.8 (0.5-1.5)
Median (IQR) platelet count, mm? 107 (76-169)
Median (IQR) MELD score 6 (6-9.3)
Median (IQR) liver stiffness, kPa 17 (11.7-26)
Liver stiffness, kPa, No. (%)

- <25 76 (74.5)

- 25-39.9 14 (13.7)

- >40 12 (11.8)
Median (IQR) FIB-4 index 2.8 (1.8-5.7)
FIB-4 index (cirrhosis stage), No. (%)
*HCV genotype: 1, 61%; 2-3, 25%; 47 18%3-25 44 (44)

LSM: Liver Stiffness Measurement; SD: Standard Deviation; HBV: Hepatitis B Virus;
HCV: Hepatitis C Virus; IQR: Interquartile Range; HIV: Human Immunodeficiency
Virus; IVDU: Intravenous Drug Use; CDC: Centers for Disease Control and
Prevention; HAART: Highly Active Antiretroviral Therapy; TDF: Tenofovir; 3TC:
Lamivudine; FTC: Emtricitabine; MELD: Model for End-Stage Liver Disease; FIB-
4: Fibrosis 4 Score

Table 1: Baseline characteristics.

Diagnostic performance for decompensation

Results
Characteristics of the study population

We included 102 patients who fulfilled the inclusion criteria. The
main characteristics of the study population are summarized in Table
1. The main cause of liver cirrhosis was chronic hepatitis C infection
(91%); 10% of patients had chronic hepatitis B, and 23% reported
previous alcohol abuse. Eighty-one percent of patients had received
therapy against HCV infection.

With regard to HIV infection, 94% of patients were receiving ART
and 85% had plasma HIV-RNA<50 copies/mL; median CD4 cell count
was 415 cells/uL at the baseline visit.

The diagnosis of cirrhosis was based on liver biopsy in 89 patients,
55% of whom were CPT class A; 48% and 44% of patients had the
highest values in the APRI and FIB-4 scores [28,29], respectively.
Thirty-seven patients underwent esophagogastroduodenoscopy, which
revealed esophageal varices and/or portal hypertensive gastropathy
in 43%. The median value of LSM was 17 (11.7-26) kPa, and 25% of
patients had an LSM > 25 kPa.

Clinical outcomes

The median follow-up was 36.6 (IQR, 21-46) months, and during
this time 9 patients developed hepatic decompensation, 3 developed
HCC, 7 died (6 from liver-related causes, one from heart failure) and 1
underwent a liver transplant.

The incidence of hepatic decompensation was 3.1 cases (1.1-
5.1) per 100 person years. The most common types of first hepatic
decompensation were ascites (6 cases [67%]) and encephalopathy
(3 cases [33%], 1 of which was associated with portal hypertensive
gastrointestinal bleeding).

The AUROC (95% confidence interval) of LSM was 0.74 (95%
CI, 0.57-0.92; p=0.018) for the prediction of hepatic decompensation
and 0.88 (95% CI, 0.79-0.97; p=0.001) for the prediction of all-cause
mortality. Different LSM cut-off values for identifying cirrhotic HIV-
infected patients with a low risk of developing clinical outcomes were
analyzed. The cut-off > 25 kPa was selected based on the highest
diagnostic performance, with high sensitivity and specificity. The
negative predictive value was over 95% for hepatic decompensation and
mortality (Table 2).

The probability of developing decompensation at 1 year, 2 years,
and 3 years was 4%, 5% and 9%, respectively. Patients who had an LSM

Diagnostic performance for overall mortality

LSM>21 Kpa LSM>25 Kpa LSM>40 Kpa LSM>21 Kpa LSM>25 Kpa LSM>40 Kpa

Sensitivity 66.7% 66.7% 33.3% 100% 85.7% 57%

(95% Cl, 30-100) (95% Cl, 30-100) (95% Cl, 0-70) (95% Cl, 93-100) (95% Cl, 53-100) (95% ClI, 13-100)
Specificity 63.4% 78.5% 90.3% 65.2% 78.9% 81.6%

(95% Cl, 53-74) (95% Cl, 70-87) (95% Cl, 84-97) (95% Cl, 55-75) (95% Cl, 70-88) (95% Cl, 85.5-98)
Positive predictive 15% 23% 25% 17.5% 23% 33.3%
value (95% Cl, 3-27) (95% Cl, 5-41) (95% Cl, 88-54) (95% Cl, 4.5-30.5) (95% Cl, 5-41) (95% Cl, 2.5-64)
Negative 95% 96% 93% 100% 98.7% 97%
predictive value (95% Cl, 89-100) (95% Cl, 91-100) (95% Cl, 88-99) (95% Cl, 99-100) (95% Cl, 95 -100) (95% Cl, 92-100)
Positive likelihood 1.8 3.1 34 2.9 4.1 6.8
ratio (95% Cl, 1.1-3) (95% Cl, 1.7-5.7) (95% Cl 1.1-10.5) (95% Cl, 2.2-3.8) (95% Cl, 2.5-6.7) (95% CI12.7-17)
Negative 0.5 0.4 0.7 0 0.2 0.5

likelihood ratio

(95% Cl, 0.2-1.3)

(95% Cl, 0.2-1.1)

(95% C1 0.5-1.2)

Table 2: Liver stiffness diagnostic performance.

(95% Cl, 0.03-1.1)

(95% C10.2-1.1)
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at baseline > 25 kPa were significantly more likely to develop a first
hepatic decompensation (Figure 1A).

The factors associated with a first hepatic decompensation were
CD4+ cell count <200 cells/uL, receiving antiretroviral therapy at
baseline, and LSM. Multivariate Cox regression analysis showed that an
LSM = 25 kPa was independently associated with development of a first
hepatic decompensation. Confounding variables were included in the
regression model and controlled for (Table 3).

The incidence rate for all-cause mortality was 2.3 (0.6-4) per 100
person-years, and the probability of death at 1 year, 2 years and 3 years
was 1%, 4%, and 7%. Six patients died from liver-related causes with

ESLD, and 1 patient died from heart failure. Patients with an LSM > 25
kPa were significantly more likely to die during follow-up (Figure 1B).

LSM was associated with overall and liver-related death (data not
shown), as were HCV/HBV therapy, CPT class B or C, CD4+ cell count
<200 cells/uL, platelet count, and the highest FIB-4 score. Multivariate
analysis showed that baseline LSM was independently associated
with overall and liver-related mortality. Confounding variables were
included in the regression model and controlled for (Table 4).

The multivariate Cox regression analysis did not demonstrate a
significant interaction between LSM and any of the other covariates
included in the multivariate model, both for the first hepatic
decompensation and for overall mortality.
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Figure 1A: Probability of remaining free from hepatic decompensation according to baseline liver stiffness.

N=102 Univariate analysis
HR (95% Cl)
Age (quantitative) 1.0 (0.9-1.1)
Female 0.8 (0.2-4)
HCV therapy 1.8 (0.2-14.6)
Receiving HAART at baseline 0.2 (0-1)
HIV RNA BLQ at baseline 0.5 (0.1-2.6)
CD4<200 cells/pL at baseline 5.1 (1-24)
Child-Pugh-Turcotte stage B at baseline 0.5 (0.1-2.5)
CDC stage C 1.1 (0.2-14)
Platelets (quantitative) 1(1-1.1)
Platelets<120,000 cells/mL 2.8 (0.6-13.5)
MELD>14 0 (0-93)
FIB-4 (quantitative) 1.35(1.1-1.5)
FIB-4>3.5 4 (0.8-20)
LSM 2 25 kPa 6 (1.5-24.2)

p Multivariate analysis p
HR (95% Cl)
0.73
0.81
0.57 4.7 (0.5-44.4) 0.18
0.05 0.13 (0.02-0.8) 0.03
0.45
0.04 25.7 (1.8-377) 0.02
0.6 0.2 (0.02-2.0) 0.17
0.57
0.18
0.20
0.69 -
0.007 1.2 (0.2-7.9) 0.85
0.08
0.01 7.2 (1.1-46.9) 0.04

HR: Hazard Ratio; Cl: Confidence Interval; HCV: Hepatitis C Virus; HAART: Highly Active Antiretroviral Therapy; HIV: Human Immunodeficiency Virus; BLQ: Below Limit of
Quantification; CDC: Centers for Disease Control And Prevention; MELD: Model for End-Stage Liver Disease; FIB-4: Fibrosis 4 Score; LSM: Liver Stiffness Measurement

Table 3: Variables associated with hepatic decompensation (ascites, portal hypertensive gastrointestinal bleeding, hepatorenal syndrome, spontaneous bacterial peritonitis,

and hepatic encephalopathy).
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Figure 1B: Probability of all-cause mortality according to baseline liver stiffness.
N=102 Univariate analysis p Multivariate analysis p
HR (95% ClI) HR (95% CI)
Age (quantitative) 1.0(0.9-1.2) 0.54
Female 2.2 (0.5-9.9) 0.29
HCV therapy 1.2 (0.2-10.4) 0.84 2.2 (0.3-19.5) 0.47
Receiving HAART at baseline 0.4 (0-3.1) 0.36
HIV RNA BLQ at baseline 1(0.1-8.3) 0.99
CD4<200 cells/pL at baseline 6 (1.1-31) 0.03 4.4 (0.5-34.5) 0.16
Child-Pugh-Turcotte stage B at baseline 1.5 (0.3-6.8) 0.61 0.9 (0.1-6.1) 0.94
CDC stage C 1.3(0.2-9.4) 0.78
Platelets (quantitative) 1(0.9-1) 0.04 0.97 (0.9-1.0) 0.17
Platelets<120,000 cells/mL 50.6 0.21
(0.1-24.4)
MELD>14 0 (0-41) 0.70
FIB-4 (quantitative) 1.3 (1.1-1.6) 0.004 0.4 (0.02-8.1) 0.51
FIB-4>3.5 7.2 (0.9-60) 0.07
LSM 2 25 kPa 18 (2.1-147) 0.008 14.3 (1.5-137.8) 0.02

HR: Hazard Ratio; Cl: Confidence Interval; HCV: Hepatitis C Virus; HAART: Highly Active Antiretroviral Therapy; HIV: Human Immunodeficiency Virus; BLQ: Below Limit of
Quantification; CDC: Centers for Disease Control And Prevention; MELD: Model for End-Stage Liver Disease; FIB-4: Fibrosis 4 Score; LSM: Liver Stiffness Measurement
Table 4: Variables associated with overall mortality.

Discussion

Our study showed that LSM has high prognostic value, enabling
us to classify with a fair degree of accuracy patients who will develop
complications of cirrhosis in the coming 3 years and patients who are
more at risk of all-cause mortality. The variables LSM > 25 kPa and
CD4+ <200 cells/pL were predictive both of liver decompensation and
of death. Our sample was homogeneous in that it comprised HIV-
infected patients with compensated liver cirrhosis who were followed
up under the same protocol for a median of 36 months. All the patients
had HIV infection that was well controlled with ART and most patients
had a good immunological status.

Interaction between the variables included in the analysis was ruled
out; the significant value of LSM was maintained in the multivariate
analysis and proved to be independent of other relevant factors of
hepatic morbidity and mortality (e.g. CPT stage, Model for End-Stage
Liver Disease [MELD] score, and FIB-4 score) and other confounding
factors. Unexpectedly, CPT class and MELD score were not prognostic
factors. We believe the CPT class and the absence of an association with
the variables analyzed are consequences of the low number of events
and the characteristics of the study patients, that is, patients with CPT
class B (mainly B7) and scores based on laboratory values and not on
clinical factors are barely differentiated from class A6 patients.
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We did not find a significant association for exposure to HCV
therapy. As we excluded patients with a sustained virological response,
partial response to HCV therapy has a minimal impact on liver-related
events. Larger samples and longer follow up studies have demonstrated
this association [30-32].

We did not present an independent analysis for liver-related
mortality because all the deaths recorded (except 1) were liver-related,
and our results were completely consistent between both mortality
analyses.

Our results are also consistent with data from other studies on
HIV/HIV co-infected patients, although they differ in that a greater
strength of association was found between the main variables analyzed
individually. We believe this difference is due to the characteristics of
the study patients [12-14]. The patients analyzed had liver cirrhosis
caused by long-standing viral hepatitis. Most were receiving highly
active antiretroviral therapy, more than 90% had an undetectable viral
load and more than 80% had already received treatment for HCV
infection. They also had advanced liver disease, 40% were CPT class B
and a similar percentage had high scores in the serological index FIB-4.

Despite its small sample size, our study has features that add
particular interest with respect to other published studies [12-14].
First, patients with a sustained virological response to hepatitis C were
excluded. Second, the main variable analyzed was a non-composite
endpoint. And third, first liver decompensation was defined as the
onset of ascites, digestive bleeding resulting from portal hypertension,
hepatic encephalopathy, hepatorenal syndrome, or spontaneous
bacterial peritonitis, but not HCC. Furthermore, the main variable
does not include esophageal varices, since the accepted definition
of decompensation of liver cirrhosis is bleeding caused by portal
hypertension, but not the presence of uncomplicated varices [23,24].
Lastly, our study establishes a significant and independent cut-off LSM
value that enables us to discriminate between patients with a very low
risk of developing clinical complications (all types) and, therefore, to
safely exclude them from more intensive or aggressive approaches.

Prior studies of LSM for predicting liver events

The first published study on the value of LSM for predicting liver
events in HIV-infected patients was by Merchante et al. [13], who
included 239 subjects diagnosed with cirrhosis using LSM; more
than half had a value >25 kPa. The clinical event rates reported are
higher than those of our study, since the patients included had HCC
and a significant percentage (39%) received treatment for HCV
infection during follow-up, which could have caused further liver
decompensation. As for global mortality, our results are very similar.
In the study by Merchante et al. [13], the cut-off for patients with the
highest probability of developing more clinical events was set at 40 kPa.
However, it is noteworthy that in patients with an LSM<40 kPa, the
probability of decompensation or HCC was 0.2 at 3 years. Although
this value is significantly lower than that of patients with an LSM of >40
kPa and a 3 year probability of 0.35, we believe that it is still excessively
high. The situation is similar for prediction of liver-related death or of
transplant. We believe that an LSM cut-off of 25 kPa is better correlated
with high values for significant portal hypertension, which is a more
appropriate marker of subsequent development of clinical events.
CPT class in this cohort remained significant. MELD score was not
significantly associated with liver events or liver-related mortality, and
its predictive value remained open to debate in HIV/HCV co-infected
patients, since the analysis presented is from the first 2 years.

The second published study on co-infected patients [18] differs

significantly from our study with regard to the patients included, in
that only one-third of the patients had LSM values corresponding to
F3-F4 (even though a significant association was found between LSM
values and emergence of clinical events); therefore, the event rates were
very low despite a very long follow-up and inclusion of more than 500
patients. Nevertheless, it is difficult to draw comparisons, since only
crude rates without confidence intervals are presented and the 10%
decompensation frequency reported includes 28 cases (i.e., more than
half) with a diagnosis of non-bleeding esophageal varices, which is not
usually included in the definition of cirrhosis with decompensation
[23,24]. Mortality was significantly lower than that of our study and
that reported by Merchante et al. [13], since patients had less advanced
liver disease. For the same reason, most deaths were not liver-related.
On the contrary, this study did reveal an association between sustained
virological response and lower mortality owing to the large sample
size and a mean follow-up that was much longer than in the study by
Merchante et al. and the present study.

The third major publication on the prognostic value of LSM in liver
cirrhosis in co-infected patients is the systematic review and meta-
analysis by Singh et al. [12], which includes all studies on the ability of
LSM to predict liver events and death irrespective of the etiology. Of the
17 studies included, 5 were in HIV/HCV co-infected patients, although
only the studies by Fernandez-Montero et al. [18] and Merchante et
al. [13] were designed to predict liver events. Nevertheless, the results
of the meta-analysis are robust and show that LSM is a non-invasive
test with a high capacity to predict HCC and death in ESLD of various
causes. As for the significant result in prediction of HCC, we believe
that the high percentage of cases of chronic hepatitis B and liver disease
during the post-transplant period can justify findings that have not
been replicated in individual studies on HIV-infected patients.

Our results are largely consistent with those of Pérez-Latorre et al.
[14], which also confirm an excellent correlation between the value of
the hepatic venous pressure gradient and LSM. The authors report 2
cut-offs for predicting absence of liver events (<25 kPa) and presence of
liver events (>40 kPa) (first to occur of decompensation or HCC). Our
cut-off of 25 kPa, which was chosen as the optimal value for predicting
the absence of decompensation, is similar to that reported by Pérez-
Latorre et al. [14] and our cut-off of 40 kPa for predicting the presence
of events is the same as that reported by Merchante et al. [13]. The
determination of both points may well be complementary and enable
better prediction of liver events in HIV/HCV co-infected patients.

Limitations

Our study is subject to a series of limitations. The sample size was
small, and the number of clinical events relatively low. This could have
prevented identification of another, weaker predictive factor or led to
later identification of the predictive factor. However, the population
studied was homogeneous, very stable, and closely monitored, with less
than 5% of losses. Control of HIV infection was excellent: more than
90% of patients had an undetectable viral load, which is a crucial factor
when determining survival and progression of liver disease, as shown
in various studies [6,13,30-32]. Despite these limitations, the study was
able to show that an LSM cut-off > 25 kPa can predict clinical events
and overall and liver-related mortality and that this information can be
applied to better identify HIV-infected patients with compensated liver
cirrhosis who are at higher risk.

Conclusion

In conclusion, baseline LSM is an independent predictor of hepatic
decompensation and global liver-related mortality in HIV-infected
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patients with compensated cirrhosis caused by viral hepatitis who is
taking antiretroviral therapy. Patients with these characteristics (i.e.,
most of those with cirrhosis currently attended in HIV units) and an
LSM >25 kPa should be followed more closely. Every effort should be
made to optimize management of ESLD. We believe there is a need for
new prospective studies that analyze changes in LSM and how these
changes can help to better identify patients at greater risk.

Core Tip

We analyzed a prospective national cohort to evaluate the utility of liver
stifiness measurement for prediction of clinical events in HIV-infected
persons with liver cirrhosis. Patients who had a liver stiffness measurement
> 25 kPa were significantly more likely to develop a first hepatic
decompensation or die during follow-up. These high-risk patients should
be followed more closely, and every effort should be made to optimize
management of end-stage liver-disease and to refer them to specific liver
transplant units when other treatment options are not possible.
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