
fphys-12-649668 June 11, 2021 Time: 17:16 # 1

ORIGINAL RESEARCH
published: 11 June 2021

doi: 10.3389/fphys.2021.649668

Edited by:
Chandana Herath,

University of New South Wales,
Australia

Reviewed by:
William Sievert,

Monash Institute of Medical
Research, Australia
Christopher Leung,

University of Melbourne, Australia

*Correspondence:
Henning Gronbaek

henngroe@rm.dk
Juan Carlos Garcia-Pagan

jcgarcia@clinic.cat

†These authors have contributed
equally to this work and share last

authorship

Specialty section:
This article was submitted to

Gastrointestinal Sciences,
a section of the journal
Frontiers in Physiology

Received: 05 January 2021
Accepted: 06 May 2021

Published: 11 June 2021

Citation:
Ørntoft NW, Blé M, Baiges A,

Ferrusquia J, Hernández-Gea V,
Turon F, Magaz M, Møller S,

Møller HJ, Garcia-Pagan JC and
Gronbaek H (2021) Divergences

in Macrophage Activation Markers
Soluble CD163 and Mannose

Receptor in Patients With
Non-cirrhotic and Cirrhotic Portal

Hypertension.
Front. Physiol. 12:649668.

doi: 10.3389/fphys.2021.649668

Divergences in Macrophage
Activation Markers Soluble CD163
and Mannose Receptor in Patients
With Non-cirrhotic and Cirrhotic
Portal Hypertension
Nikolaj Worm Ørntoft1, Michel Blé2, Anna Baiges2, Jose Ferrusquia2,
Virginia Hernández-Gea2, Fanny Turon2, Marta Magaz2, Søren Møller3,
Holger Jon Møller4, Juan Carlos Garcia-Pagan2*† and Henning Gronbaek1*†

1 Department of Hepatology and Gastroenterology, European Reference Network on Hepatological Diseases (ERN
RARE-LIVER), Aarhus University Hospital, Aarhus, Denmark, 2 Barcelona Hepatic Hemodynamic Laboratory, Liver Unit,
Hospital Clínic, Centro de Investigación Biomédica en Red Enfermedades Hepáticas y Digestivas (CIBEREHD), European
Reference Network on Hepatological Diseases (ERN RARE-LIVER), Institut de Investigacions Biomèdiques August Pi i
Sunyer (IDIBAPS), University of Barcelona, Barcelona, Spain, 3 Center of Functional and Diagnostic Imaging and Research,
Department of Clinical Physiology and Nuclear Medicine 260, Copenhagen University Hospital Hvidovre, Hvidovre, Denmark,
4 Department of Clinical Biochemistry, Aarhus University Hospital, Aarhus, Denmark

Introduction: Macrophages are involved in development and progression of chronic
liver disease and portal hypertension. The macrophage activation markers soluble
(s)CD163 and soluble mannose receptor (sMR), are associated with portal hypertension
in patient with liver cirrhosis but never investigated in patients with non-cirrhotic
portal hypertension. We hypothesized higher levels in cirrhotic patients with portal
hypertension than patients with non-cirrhotic portal hypertension. We investigated
sCD163 and sMR levels in patients with portal hypertension due to idiopathic
portal hypertension (IPH) and portal vein thrombosis (PVT) in patients with and
without cirrhosis.

Methods: We studied plasma sCD163 and sMR levels in patients with IPH (n = 26),
non-cirrhotic PVT (n = 20), patients with cirrhosis without PVT (n = 31) and with PVT
(n = 17), and healthy controls (n = 15).

Results: Median sCD163 concentration was 1.51 (95% CI: 1.24–1.83) mg/L in healthy
controls, 1.96 (95% CI: 1.49–2.56) in patients with non-cirrhotic PVT and 2.16 (95%
CI: 1.75–2.66) in patients with IPH. There was no difference between non-cirrhotic PVT
patients and healthy controls, whereas IPH patients had significantly higher levels than
controls (P < 0.05). The median sCD163 was significantly higher in the cirrhotic groups
compared to the other groups, with a median sCD163 of 6.31 (95% CI: 5.16–7.73) in
cirrhotics without PVT and 5.19 (95% CI: 4.18–6.46) with PVT (P < 0.01, all). Similar
differences were observed for sMR.
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Conclusion: Soluble CD163 and sMR levels are elevated in patients with IPH and
patients with cirrhosis, but normal in patients with non-cirrhotic PVT. This suggests
that hepatic macrophage activation is more driven by the underlying liver disease with
cirrhosis than portal hypertension.

Keywords: portal hypertension, cirrhosis, macrophages, non-cirrhotic portal hypertension, biomarker

INTRODUCTION

Liver macrophages play a significant role in chronic liver disease
development and progression, and are also suggested to play
a role in portal hypertension (Steib, 2011). The macrophages
may be activated by the specific liver disease (e.g., virus, alcohol,
steatosis, and drugs) where damage associated molecular patterns
(DAMPs) activate macrophages accompanied by inflammation,
fibrosis, and finally cirrhosis. Further, patients with liver cirrhosis
and portal hypertension have intestinal edema and a leaky gut
wall resulting in translocation of endotoxins and gut bacteria, e.g.,
pathogen associated molecular patterns (PAMPs), stimulating
gastrointestinal and liver macrophages (Wiest and Garcia-Tsao,
2005; Wiest et al., 2014; Seitz et al., 2018) with secretion
of inflammatory and vasoactive cytokines (Steib et al., 2007,
2010a,b).

Similar mechanisms of macrophage activation especially
PAMPs may be involved in patients with non-cirrhotic portal
hypertension; however, most often, without underlying liver
disease. Non-cirrhotic portal hypertension is mainly caused by
vascular disorders, especially portal vein thrombosis (PVT).
However, a number of other conditions are associated with non-
cirrhotic portal hypertension (Wanless, 1990; Strauss and Valla,
2014; Hernandez-Gea et al., 2018), and yet in some patients, a
specific cause for the portal hypertension cannot be identified
and these patients are classified as having idiopathic portal
hypertension (IPH) currently also known as porto sinusoidal
vascular liver disease (Schouten et al., 2012b; Hernandez-Gea
et al., 2018). Patients with non-cirrhotic portal hypertension may
also display macrophage activation due to portal hypertension
and PAMPs; however, it is unknown how macrophage activation
differs between patients with non-cirrhotic portal hypertension
e.g., PVT and IPH and patients with cirrhosis with and without
PVT. Divergences may partly explain differences in disease
severity and prognosis in patients with non-cirrhotic portal
hypertension compared to patients with liver cirrhosis, who may
develop acute decompensation with risk of progression toward
acute-on-chronic liver failure.

As recently reviewed macrophage activation markers soluble
(s)CD163 and soluble mannose receptor, sMR, are associated
with chronic liver disease severity (Child-Pugh and MELD
scores) and portal hypertension (Møller et al., 2016). However,
the macrophage activation markers sCD163 and sMR have never
been studied in the setting of non-cirrhotic portal hypertension.
We therefore aimed to evaluate the role of macrophage activation

Abbreviations: IPH, idiopathic portal hypertension; PVT, portal vein thrombosis;
PAMPs, pathogen associated molecular patterns; TLR, toll like receptors; sCD163,
soluble CD163; sMR, soluble mannose receptor; HVPG, hepatic venous pressure
gradient.

by sCD163 and sMR in patients with non-cirrhotic portal
hypertension (PVT and IPH) and compare this to patients
with cirrhotic portal hypertension with and without PVT and
in healthy controls. We hypothesized higher levels in patients
with cirrhosis and portal hypertension than patients with non-
cirrhotic portal hypertension, which suggest that the underlying
liver disease is the main driver of macrophage activation.

MATERIALS AND METHODS

Patients and Healthy Controls
Ninety-four patients were included in the study from 2003 to
2015 from the outpatient clinic in Barcelona. The patients were
divided into four groups according to their underlying disease.
Twenty-six patients had IPH, 20 patients had non-cirrhotic
PVT, 31 patients had cirrhosis without PVT and 17 patients
had cirrhosis with PVT. All patients with IPH reached this
diagnosis after discarding other etiologies for portal hypertension
with CT-examination, biochemical screening and liver biopsy.
In general, the histological changes were subtle and diverse.
The most pronounced histological features present in 48%
of the IPH patients were portal tract vascular abnormalities
(including vascular multiplication, periportal vascular channels
and aberrant vessels). Hepatic sinusoidal dilation, architectural
disturbance (irregular distribution of central veins and portal
tract) and regenerative nodules was present in 38%, 21%,
and 21%, respectively. Two patients with IPH had histological
features of obliterative portal venopathy. In 21% of IPH patients
there was mild perisinusoidal fibrosis. None of the patients with
IPH showed histological features of inflammation in the liver
biopsy. Fifteen healthy human subjects were included at Hvidovre
Hospital in Denmark. Liver cirrhosis was diagnosed in patients
with underlying chronic liver disease (e.g., alcohol, HCV, and
HBV) combined with imaging showing nodular surface and
collaterals including clinical complications to portal hypertension
(e.g., ascites, varices, and hepatic encephalopathy).

All patients and healthy controls had physical examination,
measurements of additional biochemical parameters and
underwent hemodynamic investigation with liver vein
catheterization for measurement of hepatic venous pressure
gradient (HVPG), physical examination and measurements
of additional biochemical parameters (Table 1). HVPG was
determined as the difference between the wedged and the free
hepatic venous pressure. No patients or healthy subjects had fever
or other signs of infections. Blood samples were collected from
a peripheral vein for measurements of sCD163 and sMR and
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TABLE 1 | Baseline characteristics.

Controls (n = 15) IPH (n = 26) Non-cirrhotic PVT
(n = 20)

Cirrhosis with PVT
(n = 17)

Cirrhosis without PVT
(N = 31)

Male/female (n) 6/9*,# 19/7 15/5 9/8 15/16

Age (years) 53 (51, 65) 43 (31, 56)€,& 53 (38, 62)€ 61 (51, 70) 60 (51, 68)

Child-Pugh score – 5 (5, 6)€,& 5 (5, 6)€,& 7 (7, 9) 7 (5, 8)&

HVPG (mmHg) 3.0 (2.0, 4.0)*,€,& 6.8 (5.5, 11)#,€,& 4.0 (2.75, 4.5)€,& 21.5 (16, 23) 18.0 (14.5, 19.5)&

Varices (% with small
and large varices)

0%; 0%*, #,€,& 12%; 77%€, & 25%; 60%€,& 12%; 76% 29%; 52%

Ascites (% with
non-tense and tense
ascites)

0%, 0%€,& 12%; 0%€,& 15%; 0%€,& 71%; 18% 48%; 3%&

BMI (kg/m2) 25 (19, 28) 23 (21, 25)€,& 23 (21, 26)€,& 25 (24, 30) 25 (23, 29)

Bilirubin (mg/dL) 0.4 (0.2, 1)€,& 1 (0.6, 1.5) 0.8 (0.6, 1.7) 1.6 (1.4, 3.0) 1.4 (0.8, 2.5)

Alkaline phosphatase
(IU/l)

113 (69, 193) 142 (114, 287) 163 (135, 216) 133 (108, 286) 173 (96, 215)

Albumin (g/dl) 4.0 (3.5, 4.2) 4.0 (3.6, 4.2)€,& 4.1 (3.6, 4.4)€,& 3.6 (3.1, 3.8) 3.6 (3.2, 3.9)

INR 1.1 (1.0, 1.2)€,& 1.2 (1.1, 1.4)& 1.2 (1.1, 1.3)& 1.4 (1.3, 1.6) 1.3 (1.2, 1.4)&

AST (IU/l) – 33 (27, 46)€ 30 (25, 45)€ 43 (33, 53) 83 (38, 115)&

ALT (IU/l) 28 (23, 35)€ 25 (21, 42)€ 29 (23, 48)€ 26 (21, 38) 58 (24, 101)&

Creatinine (mg/dl) 0.84 (0.74, 1.1) 0.77 (0.61, 0.99) 0.86 (0.78, 0.94) 0.86 (0.72, 1.02) 0.70 (0.59, 0.94)

MELD score – 9.8 (8.2, 11.7)€,& 9.5 (8.0, 10.6)€,& 13.1 (10.3, 15.2) 12.4 (10.1, 15.8)

Sodium (mmol/l) 143 (140, 145) 140 (139, 143) 140 (137, 141)€ 141 (137, 142) 142 (140, 144)

Potassium (mmol/l) 4.3 (3.8, 4.4) 4.1 (3.8, 4.5) 4.4 (4.1, 4.7) 4.2 (4.0, 4.5) 4.3 (4.0, 4.6)

Hemoglobin (g/dl) 8.6 (7.8, 9.0) 12.9 (10.7, 14.5) 12.3 (10.5, 14.7) 11.2 (10.4, 12.5) 12.8 (11.3, 14.2)

Thrombocytes (109/l) 372 (250, 447)*,#,€, & 82 (60, 112)# 159 (105, 281)€,& 62 (44, 102) 97 (70, 125)

Leukocytes (109/l) – 4.0 (3.4, 5.0) 5.4 (3.3, 8.4) 3.4 (2.9, 4.3) 4.0 (3.2, 5.7)

Values are reported as median with 25 and 75% interquartile range in brackets unless other is specified.
* Significantly different from patients with IPH (P < 0.05).
# Significantly different from patients with non-cirrhotic PVT (P < 0.05).
€ Significantly different from patients with cirrhosis without PVT (P < 0.05).
& Significantly different from patients with cirrhosis with PVT (P < 0.05).

frozen at −80◦C until analysis. Informed consent was obtained
from all participants according to the Helsinki Declaration.

Soluble CD163 and Soluble MR
Levels of sCD163 and sMR in plasma samples were measured by
an in-house sandwich enzyme-linked immunosorbent assay as
previously described (Moller et al., 2002; Rodgaard-Hansen et al.,
2014).

Statistics
Normality was assessed visually by using quantile-quantile-plots
and histograms. The values of the biomarkers were not normally
distributed. To obtain normal distribution, the data were log-
transformed. Accordingly, data are presented as median with a
95% CI of the median. Multiple linear regression was used to
test if the values of sCD163 and sMR were different between the
groups. Age was used as a control variable in the regression of
both sCD163 and sMR, as sCD163 is known to increase with
age (Moller, 2012). Model assumptions was checked and fulfilled.
For all other parameters the Mann–Whitney U test was used to
test statistical differences between groups. A p-value < 0.05 was
considered to indicate statistical significance. Statistical analyses
were performed using STATA software, release 11 (StataCorp,
College Station, TX, United States).

RESULTS

Patient Groups
Gender was evenly distributed for the healthy controls and
the patients with cirrhosis, but in the groups with IPH and
non-cirrhotic PVT there was an overweight of males (75%).
Although HVPG was significantly higher in the patients with IPH
compared to healthy controls and patients with non-cirrhotic
PVT, there was no difference in the clinical signs of portal
hypertension, with no significantly difference in the degree of
varices or the degree of ascites between the groups (P = 0.26 and
P = 0.73, Table 1). HVPG was significantly higher in the patient
groups with cirrhosis compared to the non-cirrhotic patients
(P < 0.05) and they also had a significantly higher degree of
ascites (P < 0.05 for all), whereas there was no significantly
difference in the grade of varices (P > 0.05, for all, Table 1).
Both HVPG and the degree of ascites was significantly higher in
the cirrhotic group with PVT compared to the cirrhotic group
without PVT (P = 0.02 and P = 0.006, Table 1).

Soluble CD163
In the healthy controls and in patients with non-cirrhotic PVT,
where the liver can be assumed to be normal or near normal, the
plasma concentration of sCD163 was low and within the normal
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range (0.69–3.86 mg/L). The median plasma concentration was
1.51 mg/L (1.24–1.83) in healthy controls and 1.96 mg/L (1.49–
2.56) in patients with non-cirrhotic PVT (Figure 1A); and with
no significant difference between the two groups (P = 0.09).

In the patients with IPH sCD163 was slightly but significantly
elevated [2.16 mg/L (1.75–2.66)], when compared to the healthy
controls (P = 0.007) (Figure 1A). The median plasma sCD163
concentration in patients with IPH was slightly but insignificantly
higher than patients with non-cirrhotic PVT (P = 0.35).

In patients with cirrhosis sCD163 levels were high with a
median of 6.31 mg/L (5.16–7.73) in the patients without PVT
and 5.19 mg/L (4.18–6.46) in the patients with PVT (Figure 1A).
The two patient groups with cirrhosis had significantly elevated
sCD163 compared to healthy controls, patients with IPH and
patients with non-cirrhotic PVT (all P < 0.001). There was no
difference between the concentration of sCD163 in the cirrhotic
patients with or without PVT (P = 0.23).

Soluble MR
Soluble mannose receptor was not measured in healthy controls,
but reference values have been established with a mean of
0.28 mg/L and 95% reference interval of 0.10 mg/L to 0.43 mg/L
(Rodgaard-Hansen et al., 2014). The median concentration of
sMR was 0.27 mg/L (0.22–0.33) in patients with IPH and
0.24 mg/L (0.19–0.31) in the patients with non-cirrhotic PVT
(Figure 1B). In both cirrhotic patient groups, median sMR was
approximately two times higher than the concentration in the
patients without cirrhosis with 0.58 mg/L (0.49–0.68) in cirrhotic
patients without PVT and 0.51 mg/L (0.39–0.66) in cirrhotic
patients with PVT (Figure 1B).

Similar, to the results of sCD163 the median concentration of
sMR was higher but not significantly different in patients with
IPH compared to patients with non-cirrhotic PVT (P = 0.46) and

there was no difference between the cirrhosis groups (P = 0.41).
The concentration of sMR was significantly higher in both patient
groups with cirrhosis compared to the patients with IPH and
non-cirrhotic PVT (P < 0.001 for all cases), see Figure 1B.

Hepatic Venous Pressure Gradient
Median HVPG was 3.0 mmHg in the healthy controls, 6.8 mmHg
in patients with IPH, and 4.0 mmHg in patients with non-
cirrhotic PVT (Table 1). In the patients with cirrhosis, median
HVPG was 18.0 mmHg in patients without PVT and 21.5 mmHg
in patient with PVT (Table 1). There was no correlation between
HVPG and sCD163. Soluble MR was only correlated to HVPG in
patients with cirrhosis without PVT (Rho = 0.46, P = 0.01).

DISCUSSION

This is to our knowledge the first study to investigate
macrophages and macrophage activation markers in patients
with IPH and non-cirrhotic PVT. The main finding of the present
study was the significantly elevated sCD163 levels in patients with
underlying liver disease and cirrhosis with and without PVT, and
being lesser in IPH and non-cirrhotic PVT. This may suggest
that the primary driver for hepatic macrophage activation and
elevated sCD163 and sMR levels is the underlying liver disease
with cirrhosis rather than portal hypertension.

A major strength of the present study is the inclusion of
well-characterized patients and healthy controls who all had
invasive measurements of HVPG. The study limitations include
the relatively small number of patients within each category and
the cross-sectional design, which does not permit determination
of changes in macrophage activation marker levels with prognosis
or progression or regression of inflammation and fibrosis.
However, this may not affect the rather clear distinction between

FIGURE 1 | Plasma concentration and median s163 (A) and sMR (B) levels in patients with idiopathic portal hypertension (IPH), non-cirrhotic portal vein thrombosis,
cirrhosis without portal vein thrombosis, cirrhosis with portal vein thrombosis and healthy controls. sCD163 was significantly elevated in IPH and the two cirrhosis
groups when compared to healthy controls (P < 0.05). Both sCD163 and sMR was significantly higher in the cirrhosis groups compared to the non-cirrhosis groups
(P < 0.01). There was no difference between the two cirrhosis groups. *P < 0.05 compared to healthy controls.
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healthy controls and patients with IPH or cirrhosis. Additionally,
while included patients had stable disease it is not possible
to control for subclinical events, such as minor infections,
which could affect macrophage activation; however, none of the
patients showed any signs of infections at inclusion or during
HVPG measurements.

CD163 is a monocyte/macrophage lineage specific scavenger
receptor for the hemoglobin and haptoglobin complex
(Kristiansen et al., 2001). The soluble form is present in
plasma under normal circumstances but substantially increased
during macrophage activation (Moller, 2012). Over the past
decade, studies have established macrophage activation as an
important factor in liver disease development, progression and
prognosis. Macrophage activation, as measured by sCD163, is
associated with liver fibrosis and cirrhosis, liver disease severity
(Child-Pugh- and MELD scores), and portal hypertension
(Holland-Fischer et al., 2011; Gronbaek et al., 2012; Rode et al.,
2013; Kazankov et al., 2014, 2015, 2016; Grønbæk et al., 2020).
Furthermore, sCD163 levels are associated with prognosis,
predict the risk of variceal bleeding (Rode et al., 2013; Waidmann
et al., 2013) and correlates to disease severity and treatment
response in patients with non-alcoholic fatty liver disease
(Kazankov et al., 2015), alcoholic hepatitis (Sandahl et al.,
2014), hepatitis B and C virus infection (Dultz et al., 2015;
Laursen et al., 2018, 2019) and autoimmune liver diseases
(Gronbaek et al., 2016a; Bossen et al., 2020, 2021). The
magnitude of macrophage activation and corresponding elevated
plasma markers depends on the underlying pathogenesis,
being more pronounced in conditions with a high hepatic
inflammatory load and fibrosis like acute liver failure and
advanced cirrhosis (Hiraoka et al., 2005; Moller et al., 2007;
Gronbaek et al., 2012). In acute liver failure, macrophage
activation is dynamic and resolves with disease regression in
contrast to the stable increase in activation seen in advanced
cirrhosis (Hiraoka et al., 2005).

The mannose receptor is able to bind various ligands of
microbial and endogenous origin and is involved in antigen
presentation and macrophage activation (Martinez-Pomares,
2012). The receptor is expressed on selected inflammatory cells,
including subsets of macrophages, dendritic and endothelial cells
and shed during inflammation and subsequently measurable as
soluble MR (Martinez-Pomares, 2012; Rodgaard-Hansen et al.,
2014). Consequently, sMR is not as specific a marker of
macrophage activation as sCD163. However, elevated sMR levels
have previously been described in patients with liver disease and
are shown to be associated to disease severity, portal hypertension
and mortality (Gronbaek et al., 2016b; Laursen et al., 2017;
Sandahl et al., 2017; Grønbaek et al., 2021).

Hepatic venous pressure gradient measures the post-
sinusoidal pressure gradient. Consequently, the patients without
cirrhosis who have elevated pre-sinusoidal pressure and a
normal pressure gradient across the liver, e.g., patients with
non-cirrhotic PVT or IPH, can still suffer from significant
splenic and portal hypertension without it being detectable
with standard HVPG-measurement (Keiding et al., 2004;
Sørensen et al., 2018). The patients with IPH had a significantly
higher HVPG compared to healthy controls (Table 1), but no

association to macrophage activation, as measured by sCD163
and sMR. Same lack of association was seen for cirrhotic
patients, except for cirrhotic patients without PVT where
HVPG correlated with sMR. This is in opposition to previous
findings in patients with liver cirrhosis (Holland-Fischer
et al., 2011; Gronbaek et al., 2012) and could pertain to the
small sample size.

As previously observed, macrophage activation was
substantially higher in patients with underlying chronic
liver disease and cirrhosis compared to controls and as a
novel finding, this also applied to patients with IPH where
the structural changes, however, are less severe. This may
suggest that macrophage activation is a pronounced feature of
the underlying liver disease per se and not related to vascular
or hemodynamic changes. In the cirrhotic patients, there
was a tendency toward less macrophage activation in the
group with PVT, who had a significantly higher HVPG and
Child-Pugh score. This likewise supports that vascular changes
are less important for macrophage activation. Additionally,
findings of comparable patterns for both sCD163 and sMR
corroborate the observed associations. Furthermore, we suggest
that the central mechanisms behind macrophage activation
in cirrhosis and IPH is not only driven by translocation of
gut-derived PAMPs but represents a constitutive inflammatory
upregulation in the liver disease as also demonstrated in TIPS
treated patients (Holland-Fischer et al., 2011). In addition to
the constitutive macrophage activation, this may be further
enhanced by a general systemic inflammatory state as seen
in cirrhosis, leading to immune activation and production
of pro-inflammatory cytokines, like tumor necrosis factor
and interleukin 8, which are known to be involved in
recruitment of inflammatory cells to the liver (Seitz et al.,
2018). In the event of acute exacerbation of inflammation or
infection as seen in e.g., ACLF we have observed even more
pronounced macrophage activation by sCD163 and sMR levels
(Gronbaek et al., 2016b).

Patients with IPH in general have a better prognosis
than patients with cirrhosis with 10-year transplant free
survival of 82% (Siramolpiwat et al., 2014). The current
treatment of IPH is restricted to the management of portal
hypertension and this does not prevent disease progression
(Schouten et al., 2012a; Hernandez-Gea et al., 2018). Our
study shows that macrophages to some degree are activated
in IPH patients and consequently therapeutic strategies
aimed at decreasing macrophage activation might be
relevant in the treatment of IPH in the future. However,
the association between IPH and macrophage activation needs
further investigations.

CONCLUSION

Macrophage activation, as measured by elevated sCD163 and
sMR, were only observed in patients with cirrhosis with and
without PVT and in IPH patients, and not in patients with
non-cirrhotic PVT. This suggest that the main determinant of
macrophage activation in chronic inflammatory liver diseases is
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associated to the underlying liver disease with cirrhosis and not
portal hypertension.
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