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Chapter 5
Portal Hypertension in Rheumatic Diseases

Tadayuki Takagi and Hiromasa Ohira

Abstract Some rheumatic diseases are complicated by portal hypertension which
can cause gastrointestinal varices and ascites requiring adequate treatment. The
mechanism leading to portal hypertension often involves idiopathic portal
hypertension, pulmonary hypertension, and liver cirrhosis. In systemic lupus
erythematosus, mixed connective tissue disease, and systemic sclerosis, in particular,
portal hypertension is often reported.

Esophagogastric varices can frequently occur in association with portal hyper-
tension, with high bleeding ratios; special attention is necessary. In addition, in the
long-term follow-up process, hepatic atrophy and ascites can be encountered, mak-
ing treatment of the primary disease quite difficult. Attention should be paid not
only to the treatment of the primary disease but also to the possible development of
portal hypertension.

Keywords Portal hypertension - Rheumatic disease - Varices - Idiopathic portal
hypertension (IPH) - Pulmonary hypertension (pulmonary artery hypertension)

5.1 Introduction

Some rheumatic diseases are accompanied by portal hypertension underlain by
idiopathic portal hypertension (IPH) or pulmonary hypertension (pulmonary artery
hypertension), resulting in gastrointestinal varices and ascites, which may require
treatment. In this paper, we describe the relationship between rheumatic diseases
and portal hypertension and discuss their characteristic features.
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Fig. 5.1 Mechanisms of portal hypertension

5.2 Portal Hypertension

This is a condition in which the portal vein stasis increases portal pressure as a result
of increased endovascular resistance in the pathway from the intrahepatic portal vein
to sinusoid and hepatic vein, or increased blood inflow from intraperitoneal organs,
other than the kidney. The mechanism of onset of portal hypertension involves vaso-
dilating substances such as prostaglandin and nitric oxidases (NOs: inducible nitric
oxide synthase [iNOS], endothermic nitric oxide synthase [eNOS]) [1] (Fig. 5.1).
Normal portal venous pressure is 100-150 mmH,O, whereas portal hypertension can
involve an increased portal pressure of 200 mmH,O or higher. There are three types
of portal hypertension categorized according to the site of disturbance of blood flow:
prehepatic, intrahepatic, and posthepatic. Relevant factors include extrahepatic portal
vein obstruction and portal vein defects as prehepatic factors; presinusoidal idio-
pathic portal hypertension and schistosomiasis japonica and postsinusoidal liver cir-
rhosis as intrahepatic factors; and Budd-Chiari syndrome and right heart failure as
posthepatic factors. Clinical symptoms include gastrointestinal varices (especially in
the esophagus and stomach), splenomegaly, and ascites.

5.2.1 Rheumatic Diseases and Portal Hypertension

Although there are only a few reports on rheumatic diseases complicated by portal
hypertension, they have been found in various diseases, including systemic lupus
erythematosus (SLE) [2-8], mixed connective tissue disease (MCTD) [9-16],
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systemic sclerosis (SSC) [17-29], limited cutaneous systemic sclerosis (CREST
syndrome) [30, 31], Sjogren’s syndrome (SjS) [32], Takayasu arteritis [33],
rheumatoid arthritis (RA) [34], dermatomyositis (DM) [35], and Behcet’s disease
(BD) [36].

In the aforementioned diseases, portal hypertension is caused mainly by the
following three factors: IPH, pulmonary hypertension (pulmonary artery
hypertension), and liver cirrhosis can occur as complications in the disease. IPH
is the most common cause of portal hypertension in all rheumatic diseases.
Pulmonary hypertension is one complication of MCTD. As a form of liver
cirrhosis due to factors other than infections and alcohol, primary biliary
cholangitis (PBC) can complicate CREST syndrome. Proposed causal factors are
described in detail below.

5.2.2 Conditions Characterized by Portal Hypertension
in Rheumatic Diseases

5.2.2.1 Idiopathic Portal Hypertension (IPH)

IPH is a disease characterized by portal hypertension due to obstruction and steno-
sis of the peripheral portal vein branch. This disease does not lead to liver cirrhosis
and is only rarely accompanied by hepatoma. Although much remains unknown
about the mechanism of onset, some hypotheses have been proposed: the intrahe-
patic peripheral portal vein thrombosis theory, splenic origin theory, and autoim-
mune abnormality theory [37]. IPH is more prevalent in females than in males, and
onset is more often in the 40s—50s age groups than in other age groups.
Pathologically, it is characterized by sclerosis in the small portal areas, and it is
often accompanied by elastic fiber deposition. The basic pathologic feature of this
disease is collapse and obstruction of the peripheral portal vein branch associated
with sclerosis in small portal areas; inflammatory cell infiltration can occur, but it
is mild. IPH and SSC are histologically similar with increased expression of
transforming growth factor-p (TGF-f) and increased collagen fibers in the
peripheral portal vein and the skin. In SSC skin, endothelial to mesenchymal
transition (EndMT) is observed. It has been hypothesized that endothelial cells
acquire a myofibroblastic feature by the action of TGF-f, resulting in fibrosis in the
distal portal veins and increased portal pressure [29] (Fig. 5.2). Hepatic parenchyma
is reported to include hepatic cord atrophy and sinusoid dilation, with hyperplasic
nodules; sometimes no surrounding fibrosis is observed [38]. Hyperplasic nodules
are found in 35% (14/35 patients) of IPH necropsies. In recent years, benign
hepatocytic nodules, such as IPH, nodular regenerative hyperplasia (NRH), and
focal nodular hyperplasia (FNH), have been collectively termed “anomalous portal
tract syndrome” (APTS), a group of related diseases underlain by a common causal
factor of portal area formation abnormalities [39]. Although FNH rarely complicates
portal hypertension, IPH in autoimmune disease has been reported to often
complicate NRH. It is relatively common in adults, with rare occurrences in
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Fig. 5.2 Presentation of portal venopathy and TGF-B1. Transforming growth factor-p (TGF-p1)
acts as an inducer of endothelial to mesenchymal transition (EndMT) of endothelial cells (EC) of
the peripheral portal vein (PV). ECs acquire myofibroblastic features via the activation of Smad
and produce extracellular matrix molecules inducing collagen. Collagen deposits in peripheral
portal tracts compress the PVs, resulting in portal venous stenosis and perisinusoidal
hypertension

children, the prevalence is higher in females than in males, and it occurs usually as
a complication in systemic disease [40]. In Japan, 6-12% of cases of IPH have
been reported to occur as a complication in autoimmune disease [41]; in many of
the aforementioned rheumatic diseases accompanied by portal hypertension (e.g.,
SLE, MCTD, SSC), IPH is accompanied by NRH, and this seems a characteristic
feature of the disease. Proposed causal factors for NRH include blood flow
abnormalities, including portal hypertension, influences of steroids and other
drugs, and involvement of autoimmune disease; however, no definite conclusion
has been reached.

5.2.2.2 Pulmonary Hypertension

Pulmonary hypertension, a condition defined by a pulmonary arterial pressure of
25 mmHg or higher, is caused by an imbalance in pulmonary vascular dilation and
constriction. Increased endothelin levels and decreased NO/PGI2 levels are
observed, in addition to vasoconstriction and abnormal proliferation of vascular
endothelial cells. Pulmonary vessels show immunoglobulin and complement
depositions [42]. The incidence of pulmonary hypertension in rheumatic diseases is
relatively high at 19.1% (18/94 patients) in MCTD and 27.7% (193/697 patients) in
SSC [43]. However, the pathologic association between rheumatic diseases and
portal hypertension or pulmonary hypertension still remains to be elucidated.
Pulmonary hypertension in portal hypertension is known as portopulmonary
hypertension (POPH). POPH is ranked as the fourth highest cause of pulmonary
hypertension, at an incidence of 10.4% (70/674 patients), after idiopathic pulmonary
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hypertension 39.2% (674/264 patients), pulmonary hypertension in rheumatic
disease at 15.3% (103/674 patients), and pulmonary hypertension due to congenital
heart disease at 11.3% (76/674 patients) [44]. In POPH, unlike IPH, the pulmonary
vascular resistance is initially normal because of high cardiac outputs due to onset
of a shunt and systemic vasodilation. However, increased stress and remodeling in
pulmonary vessels and direct inflow of vasoactive factors, which should be
inactivated in the liver, into pulmonary vessels can lead to increased pulmonary
vascular resistance.

5.2.2.3 Primary Biliary Cholangitis (PBC)-CREST Syndrome

CREST syndrome is a disease characterized by four conditions: calcinosis,
Raynaud’s phenomenon, sclerodactyly, and multiple telangiectasia of the skin, oral
mucosa, and other parts of the body. It differs from SCC by better prognosis and
telangiectasia in the normal skin and mucosal membrane and is thus classified as a
subtype of SCC. CREST syndrome has been reported to be complicated by PBC
[45-48] and can be a cause of portal hypertension. PBC reportedly produces higher
portal pressure than common liver cirrhosis (infections, alcohol) and is likely to lead
to varices [49].

CREST-complicated PBC is more likely to be complicated by esophageal vari-
ces than noncomplicated PBC (28.6% vs. 9.3%); however, good findings of liver
function parameters such as AST are found, and the 10-year survival rate is higher
(87.5% vs. 45.5%); the prognosis is good [31].

5.2.3 Complications in Portal Hypertension and Their
Treatment

Complications in portal hypertension include esophagogastric varices developing as
a pressure buffering collateral circulation, splenomegaly, and splenomegaly-
associated cytopenia and ascites. Esophagogastric varices, in particular, can cause
bleeding and aggravate systemic conditions, often requiring treatment.

5.2.3.1 Esophagogastric Varices

Generally, endoscopic treatments (endoscopic injection sclerotherapy [EIS], endo-
scopic variceal ligation [EVL]) are performed, with balloon-occluded retrograde
transvenous obliteration (B-RTO) sometimes chosen to treat gastric varices. In
cases where medical treatment is difficult, a Hassab operation and splenectomy are
performed for surgical treatment [37]. Drug therapies include angiotensin II recep-
tor antagonists and nitrites to reduce intrahepatic vascular resistance and proprano-
lol to reduce portal blood flow.
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Regarding IPH-underlain portal hypertension, esophageal varices were
observed in 73.8% (31/42) of SLE patients [6], and esophageal varix ruptures
were observed in 53.3% (8/15) [4]. Esophageal varices were observed at a very
high incidence of 95% (19/20) in SCC [28] and 83.3% (5/6) in MCTD [14]
(Table 5.1).

Given pulmonary hypertension as the underlying disease, can esophageal varices
be deemed a result of increased shunt blood flow and other changes due to increased
portal pressure? On the other hand, although the pathologic mechanism remains to
be elucidated considering any right cardiac load due to pulmonary hypertension as
the cause of portal hypertension, the two conditions often occur concurrently; atten-
tion should be paid to esophagogastric varices as well as to I[PH.

5.2.3.2 Splenomegaly and Hypersplenism

Japan’s guideline requires that splenectomy and splenic embolization are consid-
ered in symptomatic patients and patients with a platelet count of <5 x 10%/mm?,
WBC count of <3000/mm?, and RBC count of <300 x 10*/mm? [37]. Splenectomy
is sometimes followed by thrombosis, necessitating special attention.

5.2.3.3 Ascites Fluid

Although no studies have reported detailed data on the proportion of cases of rheu-
matic diseases complicated by portal hypertension or ascites, many descriptive case
reports have reported ascites. In addition, some patients in the case presentation
described below experienced ascites and symptom aggravation over a long-term
follow-up. In addition to treatment for the primary disease, protein replenishment,
diuretics (spironolactone, tolvaptan), and other therapies are used.

5.3 Case Presentation

5.3.1 Case I: A Patient with SLE Complicated by IPH
and Aplasia Pure Red Cell

This patient was diagnosed with myasthenia gravis at the age of 33 years in 1986
and underwent thymectomy in 1993. In 1996, the patient experienced marked
anemia, with aplasia pure red cell diagnosed by bone marrow biopsy, and was
treated with cyclosporin A. In 2002, the patient was admitted to hospital with
polyarthralgia and renal impairment. Although Raynaud’s phenomenon was
found, facial erythema was not observed. Swelling was noted in the right heel.
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Blood testing revealed an increased erythrocyte sedimentation rate of 120 mm/h,
decreased levels of WBC 1900/mm?, Hb 9.9 g/dL, PIt 13.1 x 10*/mm?, C3 59 mg/
dL, C4 10 mg/dL, and antinuclear antibody 20,480-folds (homogeneous and
speckled patterns). Antibody testing was positive with an anti-DNA antibody of
19.8 TU/mL and Sm antibody of 56.7 IU/mL. Based on findings of arthralgia,
proteinuria, leukopenia, and increased levels of anti-DNA antibody and antinuclear
antibody, SLE was diagnosed. Renal biopsy led to the diagnosis of the WHO class
IIIc. Ultrasonography and CT detected portal vein dilation and splenomegaly.
Nodular regenerative hyperplasia (NRH) was absent. Liver biopsy did not reveal
portal area fibrosis, nor was there any liver cirrhosis finding. Based on the above
findings, the condition was diagnosed as IPH. Esophageal varices were observed
and treated by EIS, and PSL was administered at a starting dose of 40 mg. From
that time, the patient was followed up. In 2007, an esophageal varix recurred
(Fig. 5.3a) and was again treated by EIS in 2008 (Fig. 5.3b). At that time, CT
showed portal vein dilation and splenomegaly but not HRH; no major change was
found (Fig. 5.3c). In 2009, portal vein thrombosis occurred; thrombolytic therapy
with warfarin was started. The portal vein thrombosis followed come-and-go
cycles; in 2014, ascites developed. Albumin and diuretic treatments were
administered. In 2016, CT revealed advanced atrophy of the liver and intensified
ascites (Fig. 5.3d). Although tolvaptan was added to the regimen in 2017, ascites
has been accumulating.

Fig. 5.3 (a) Esophagogastroduodenoscopy (EGD) showed recurrence esophageal varices
(LmF2CbRC?2) and gastric varices (Lg-c F1 RCO). (b) EIS was performed using EO (ethanolamine
oleate). EVIS (endoscopic varicealography during injection sclerotherapy) revealed palisade ves-
sels and cardiac venous plexus. (¢) Abdominal-enhanced computed tomography showed portal
vain dilation and splenomegaly but not nodular regenerative hyperplasia (NRH) and ascites. (d)
After 8 years, abdominal-enhanced computed tomography revealed advanced atrophy of the liver
and intensified ascites
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Fig. 5.3 (continued)
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Fig. 5.3 (continued)

5.3.2 Case 2: A Patient with SLE Complicated by Pulmonary
Hypertension

This patient experienced edema in the crus and renal impairment at 18 years of age
in 2008. In 2010, the patient presented with limb pain, a fever of 37-38.1 °C, facial
edema, thirst, dermal erythema, and Raynaud’s phenomenon.

With decreased counts of WBC 1600/mm?, Hb 10.4 g/dL, plt 12.3 x 10*/mm?,
urinary occult blood (+), and a positive test for antinuclear antibody, the condition
was diagnosed as SLE in China. In 2010, the proteinuria and urinary occult blood
intensified, and PSL was administered at a starting dose of 30 mg. In August 2016,
the patient got married and came to Japan. In September, the patient experienced
hematemesis and was admitted to an emergency room. A gastric varix was found,
and EIS with Histoacryl was performed. Abdominal CT detected portal vein and
splenic vein dilations and megalosplenia, but no intrahepatic nodules or ascites
were found. A varix was found in the gastric wall, and pulmonary artery dilation
was also observed (Fig. 5.4a). Echocardiography revealed tricuspid regurgitation,
with an increased maximum TRPG of 64 mmHg, resulting in the diagnosis of
pulmonary hypertension. Secondary to SLE and pulmonary hypertension, portal
hypertension was diagnosed, and the patient was transferred to our department.
Esophagogastroduodenoscopy revealed a shape of esophagogastric varix, but EIS
was not performed (Fig. 5.4b). The patient was treated by steroid pulse therapy. In
2017, endoxan pulse therapy was performed. In 2018, however, abdominal disten-
tion and disturbance of consciousness occurred, with CT revealing marked hepatic
atrophy and ascites fluid retention (Fig. 5.4c). The patient received an increased
dose of diuretic, achieved ascites fluid control, and returned to home country but
died soon after at the age of 28 years there.
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Fig. 5.4 (a) Abdominal CT detected portal vein and splenic vein dilations and megalosplenia, but
no NHR or ascites were found. A varix was found in the gastric wall, and pulmonary artery dilation
was also observed. (b) EGD showed esophageal varices (LmF1CbRC1) and gastric varices (Lg-c
F1 RCO). (c) After 2 years, abdominal-enhanced computed tomography revealed advanced atrophy
of the liver and intensified ascites



76 T. Takagi and H. Ohira

5.3.3 Case 3: A Patient with Sjogren’s Syndrome Complicated
by Pulmonary Hypertension

This patient began to complain of general malaise around 16 years of age in 2014.
In 2015, the patient became unable to attend school and visited a nearby psychiatric
clinic, where hematological examination detected hepatopathy and cytopenia. Chest
radiography detected cardiomegaly and pulmonary congestion (Fig. 5.5a), and
abdominal echography suggested ascites fluid and splenomegaly. Echocardiography
suggested a tricuspid regurgitation pressure gradient of —66.0 mmHg and pulmo-
nary hypertension. Esophagogastroduodenoscopy detected a solitary gastric varix
(F2-3, RC sign negative) in the gastric fundus (Fig. 5.5b). Thoracoabdominal
contrast-enhanced CT suggested ascites, splenomegaly, and portal collateral
circulation hyperplasia. 3D-CT revealed a gastric varix hemodynamic profile in
which blood is supplied from short gastric vein (SGV) and post gastric vein (PGV)
and discharged via a renal venous shunt and inferior phrenic venous shunt (Fig. 5.5¢).
The patient was referred and admitted to our hospital for extensive examination and
treatment. Blood pressure was 154/87 mmHg, and tachycardia was noted at a heart

Fig. 5.5 (a) Chest radiography revealed cardiomegaly and pulmonary congestion. (b) EGD
showed gastric varices (Lg-c F3 RCO). (¢) Abdominal-enhanced computed tomography revealed
splenomegaly with massive ascites and gastric varices in the gastric wall. 3D-CT revealed a gastric
varix hemodynamic profile in which blood is supplied from short gastric vein (SGV) and post
gastric vein (PGV) and discharged via a renal venous shunt and inferior phrenic venous shunt. (d)
Photomicrograph of the liver biopsy specimen was revealed neither fibrosis nor bridging but a
dilated sinusoid continuous to the central vein dilation in the form of cysts. (e) A gastric varix was
treated by EIS using Histoacryl. EVIS revealed short gastric vein, post gastric vein, and a part of
inferior phrenic venous shunt



5 Portal Hypertension in Rheumatic Diseases 71

GV: Gastric varices GRS: gastrorenal shunt
SGV: Short gastric vein IphV: inferior phrenic vein

PGV: Post gastric vein
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Fig. 5.5 (continued)
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Fig. 5.5 (continued)

rate of 120 beats/min, with edema found in the lower extremities. WBC 2100/mm?,
Hb 7.6 g/dL, plt 4.3 x 10*/mm?>, Alb 2.6 g/dL, AST 61 U/L, AST 30 U/L, C3 40 mg/
dL, C4 9 mg/dL, ANA 160-folds, anti-DNA antibody 7.8 IU/mL, anti-Sm antibody
1.3 TU/mL, anti-SS-A antibody 185 IU/mL, and anti-SS-B antibody 1.3 IU/mL. The
patient tested positive in Schirmer’s test and had a Saxon test value of 2.31 g; SjS
and pulmonary hypertension were diagnosed. Liver biopsy did not detect portal area
fibrosis or cross-linking. A dilated sinusoid continuous to the central vein dilation in
the form of cysts was observed, suggesting influence on the inferior vena cava and
hepatic vein sides (Fig. 5.5d). Steroid pulse therapy was initiated, and endoscopic
injection sclerotherapy (EIS) with Histoacryl was performed for the gastric varix
(Fig. 5.5e). The patient received tolvaptan and spironolactone to control ascites fluid
and was discharged from hospital.

5.3.4 Case 4: A Patient with MCTD Complicated by IPH
and Pulmonary Hypertension

At 29 years of age in 1998, the patient was diagnosed with MCTD because of the
presence of Raynaud’s phenomenon, SLE-like symptoms (pyrexia, pleurisy,
pericarditis), SCC-like symptoms (finger ulceration), increased ANA, and a positive
test for U1-RNP antibody. At the age of 40 years, the patient was diagnosed with
hepatosplenomegaly, with esophagogastric varix detected by
esophagogastroduodenoscopy. Extensive examination of the liver led to the
diagnosis of IPH, and EIS was performed (Fig. 5.6a). At 45 years of age, the patient
underwent a Hassab operation for [PH and had postoperative portal vein thrombosis
(Fig. 5.6b). Thrombolytic therapy was performed, and since then, the patient has
been followed up periodically. At 59 years of age, echocardiography revealed an
increased TRPG of 60 mHg, and intensified pulmonary arterial dilation was detected
by CT, and thus a diagnosis of pulmonary hypertension was made (Fig. 5.6¢).
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Fig. 5.6 (a) Abdominal-enhanced computed tomography showed portal vain dilation and spleno-
megaly but not NRH and ascites. (b) After Hassab operation, CT revealed thrombus in the portal
veins (arrow). (¢) After 14 years, abdominal-enhanced computed tomography revealed dilated pul-
monary artery in thoracic cavity
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5.4 Conclusion

Rheumatic diseases, portal hypertension, and the accompanying symptoms have
been described briefly, including discussion of some case reports. In rheumatic
diseases accompanied by portal hypertension, attention should be paid to the onset
of gastrointestinal varices and gastrointestinal bleeding in the early stages and to
hepatic atrophy, increased ascites fluid volume, onset of pulmonary hypertension,
and other changes in the medium- to long-term perspectives.
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