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G&H Could you describe the manifestation of
portal hypertensive gastropathy, particularly as it
differs from varices and other conditions related
to portal hypertension?

FW Both varices and portal hypertensive gastropathy
(PHG) are manifestations of complications of portal
hypertension. Quite often, the two conditions can occur
together in the same patient. Varices are distended veins
located either along the esophagus (Figure 1A) or in the
fundus of the stomach, whereas PHG involves the lining
of the stomach (Figure 1B). Varices are collateral vessels,
which develop as a result of obstruction to portal flow.
They are alternative blood vessels that return the portal
blood to the systemic circulation. PHG also develops as
a result of increased resistance to portal flow. The gastric
mucosa becomes congested with dilated and distended
capillaries (Figure 2). Endoscopically, the gastric mucosa
looks reddened and edematous with a superimposed
mosaic pattern. As the PHG becomes more severe, the
mucosa becomes friable and bleeds easily on contact.
Frequently, there are hemorrhagic spots on the gastric
mucosa (Figure 3). Typically, PHG is most obvious in the
proximal stomach. However, mucosal changes similar to
those of PHG have also been observed in other parts of
the gastrointestinal (GI) tract.

Clinically, varices present with acute onset of upper
GI bleed which can be torrential and life-threatening
because the veins are distended under high pressure.
Patients with PHG also present with upper GI bleeding.
When the distended capillaries bleed, they tend to ooze
in small amounts. Patients with PHG generally present
with chronic anemia. When it is mild, such patients may
not seek medical attention. However, when it is severe,
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Figure 1. Endoscopic views of esophageal varices (A) and
portal hypertensive gastropathy (B).

patients can potentially be dependent on blood transfu-
sions due to the slow, but constant, blood loss.

G&H Could you describe the pathophysiology
of PHG?

FW PHG occurs as a result of portal hypertension, and
this can be related to cirrhosis or noncirrhotic portal
hypertension. Elevated portal pressure induces changes
of local hemodynamics. The gastric mucosa becomes
congested as a result of obstruction to portal flow. There
is a debate as to whether the total blood flow to the stom-
ach is increased or not, as measurements using Doppler
imaging have shown variable results. Irrespective of
whether there is an actual increase in gastric blood flow
or not, the altered gastric hemodynamics can induce the



Figure 2. Histology of gastric mucosa showing dilated and
distended capillaries (arrows), typical of portal hypertensive
gastropathy.

Reproduced with permission from Payen et al. Gastroenterology.

1995;108:138-144.

activation of various cytokines and growth factors, which
in turn can mediate some of the changes that are observed
in PHG.

Tumor necrosis factor (TNF) is one such cytokine
that has been implicated in the pathogenesis of PHG by
regulating the production of nitric oxide (NO), a potent
vasodilator, via induction of the constitutive NO synthase.
Overexpression of NO synthase produces an excess of
NO, which induces capillary dilatation and peroxynitrite
overproduction. Anti-TNF-a neutralizing antibody has
been shown to reduce gastric NO synthase activity and
normalize gastric blood flow. Increased angiogenesis has
also been implicated in the pathogenesis of PHG, and
high levels of vascular endothelial growth factor have also
been observed in patients with PHG.

There is general agreement that the gastric mucosa
in PHG is more susceptible to damage by noxious sub-
stances such as bile acids and nonsteroidal anti-inflam-
matory drugs (NSAIDs) like aspirin. This may be related
to a decrease in the gastric mucosal defense mechanisms,
possibly the result of a relative decrease in prostaglandin
levels. Other factors that are involved in the increased
susceptibility of these patients to gastric damage include
the increased peroxynitrite levels from overstimulation of
NO synthase. This, in the presence of endothelin overpro-
duction that is commonly observed in cirrhosis, has been
associated with increased gastric damage in these patients.
Overexpression of transforming growth factor-a has been
reported in areas of gastric injury in an animal model of
PHG. Reduction in epidermal growth factor (EGF) in the
duodenum in patients with cirrhosis has been associated
with an increased incidence of duodenal ulcers in these
patients. It has been postulated that the same reduction in
EGF may also contribute to the development of PHG.

G&H Does the frequency or severity of

PHG correspond to the severity of portal
hypertension? Why do some patients with portal
hypertension develop PHG and others do not?

FW Although the development of PHG is related to
the presence of portal hypertension, there is generally no
direct correlation between the development of PHG and
the level of the portal pressure. In patients who have cir-
thosis and PHG, the severity of PHG may increase with
more severe liver disease, but there has not been consistent
correlation between the severity of the PHG with the
severity of the liver disease. It has been suggested that the
use of sclerotherapy or banding of varices is associated
with an increased incidence of PHG, but this does not
appear to be related to changes in the hepatic venous pres-
sure gradient following eradication of varices. We have yet
to trace prevalence of any of these conditions to a specific
genetic or anatomic abnormality.

G&H What are the treatment options for patients
with PHG?

FW Current treatment options are not satisfactory. Two
small studies have shown a reduction in gastric blood
flow with the use of B-blockers, and propranolol has been
shown to reduce the recurrent bleeding rate in another
small, uncontrolled trial. A more recent and larger ran-
domized, controlled trial has confirmed the reduction
in bleeding rate in patients with PHG taking p-block-
ers. Somatostatin or its analogue, octreotide, can reduce
gastric perfusion in patients with PHG. Likewise, vaso-
pressin and its derivatives such as terlipressin can reduce
gastric blood flow, but at the expense of reducing mucosal
oxygenation. However, these agents must be administered
intravenously, so they are not of practical use in these
patients, except for acute bleeding.

Endoscopic treatment of PHG has not been proven
to be effective, as the lesions are widespread. Local therapy
with endoscopically administered lasers, although effective
for gastric antral vascular ectasia, has not been shown to
reduce the frequency of bleeding. The safety of this mode
of treatment for PHG has also not been confirmed.

In patients who either cannot tolerate or are unre-
sponsive to [-blockers, a transjugular intrahepatic por-

Figure 3. Endoscopic
view of the gastric
mucosa, showing hem-
orrhagic spots caused
by portal hypertensive
gastropathy.
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patients who experienced at least 1 SAE (defined as resulting in death, life threatening, requires
hospitalization, or persistent or significant disability/incapacity) was 1.7% in the 3 mg/kg REMICADE group,
3.2% in the placebo group, and 3.9% in the 5 mg/kg REMICADE group. Among patients in the 2 Phase 3
studies, 12.4% of patients receiving REMICADE 5 mg/kg every 8 weeks through one year of maintenance
treatment experienced at least 1 SAE in Study I. In Study I, 41% and 4.7% of patients receiving
REMICADE 3 mg/kg and 5 mg/kg every 8 weeks, respectively, through one year of maintenance treatment
experienced at least 1 SAE. One death due to bacterial sepsis occurred 25 days after the second infusion of
5 mg/kg REMICADE. Serious infections included sepsis, and abscesses. In Study |, 2.7% of patients
receiving REMICADE 5 mg/kg every 8 weeks through 1 year of maintenance treatment experienced at
least 1 serious infection. In Study II, 1.0% and 1.3% of patients receiving REMICADE 3 mg/kg and
5 mg/kg, respectively, through 1 year of treatment experienced at least 1 serious infection. The most
common serious infections (requiring hospitalization) were abscesses (skin, throat, and peri-rectal)
reported by 5 (0.7%) patients in the 5 mg/kg REMICADE group. Two active cases of tuberculosis were
reported: 6 weeks and 34 weeks after starting REMICADE. In placebo-controlled portion of the psoriasis
studies, 7 of 1123 patients who received REMICADE at any dose were diagnosed with at least one NMSC
compared to 0 of 334 patients who received placebo. In the psoriasis studies, 1% (15/1373) of patients
experienced serum sickness or a combination of arthralgia and/or myalgia with fever, and/or rash, usually
early in the treatment course. Of these patients, 6 required hospitalization due to fever, severe myalgia,
arthralgia, swollen joints, and immobility. Other Adverse Reactions Safety data are available from 4779
REMICADE-treated adult patients, including 1304 with RA, 1106 with CD, 484 with UC, 202 with AS, 293 with
PsA, 1373 with plaque PsO and 17 with other conditions. (For information on other adverse reactions in
pediatric patients, see ADVERSE REACTIONS, Adverse Reactions in Pediatric Crohn’s Disease.) Adverse
events reported in >5% of all patients with RA receiving 4 or more infusions are listed below. The types
and frequencies of adverse reactions observed were similar in REMICADE-treated RA, AS, PsA, plaque
Ps0 and CD patients except for abdominal pain, which occurred in 26% of REMICADE-treated patients
with CD. In the CD studies, there were insufficient numbers and duration of follow-up for patients who
never received REMICADE to provide meaningful comparisons. The percentages of adverse events for
placebo-treated patients (n=350; average weeks of follow-up 59) and REMICADE-treated patients
(n=1129; average weeks of follow-up 66), respectively, are: Gastrointestinal: Nausea: 20, 21; Abdominal
pain: 8, 12; Diarrhea: 12, 12; Dyspepsia: 7, 10; Respiratory: Upper respiratory tract infection: 25, 32;
Sinusitis: 8, 14; Pharyngitis: 8, 12; Coughing: 8, 12; Bronchitis: 9, 10; Rhinitis: 5, 8; Skin and appendages
disorders: Rash: 5, 10; Pruritis: 2, 7; Body as a whole—general disorders: Fatigue: 7, 9; Pain: 7, 8;
Resistance mechanism disorders: Fever: 4, 7; Moniliasis: 3, 5; Central and peripheral nervous system
disorders: Headache: 14, 18; Musculoskeletal system disorders: Back pain: 5, 8; Arthralgia: 7, 8; Urinary
system disorders: Urinary tract infection: 6, 8; Cardiovascular disorders, general: Hypertension: 5, 7.
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in
clinical trials of a drug cannot be directly compared to rates in clinical trials of another drug and may not
predict the rates observed in broader patient populations in clinical practice. The most common serious
adverse events observed in clinical trials were infections (see ADVERSE REACTIONS, Infections). Other
serious, medically relevant adverse events >0.2% or clinically significant adverse events by body system
were as follows: Body as a whole: allergic reaction, diaphragmatic hernia, edema, surgical/procedural
sequela; Blood: pancytopenia; Cardiovascular: circulatory failure, hypotension, syncope; Gastrointestinal:
constipation, gastrointestinal hemorrhage, ileus, intestinal obstruction, intestinal perforation, intestinal
stenosis, pancreatitis, peritonitis, proctalgia; Central & Peripheral Nervous: meningitis, neuritis, peripheral
neuropathy, dizziness; Heart Rate and Rhythm: arrhythmia, bradycardia, cardiac arrest, tachycardia; Liver
and Biliary: biliary pain, cholecystitis, cholelithiasis, hepatitis; Metabolic and Nutritional: dehydration;
Musculoskeletal: intervertebral disk herniation, tendon disorder; Myo-, Endo-, Pericardial, and Coronary
Valve: myocardial infarction; Platelet, Bleeding, and Clotting: thrombocytopenia; Neoplasms: basal cell,
breast, lymphoma; Psychiatric: confusion, suicide attempt; Red Blood Cell: anemia, hemolytic anemia;
Reproductive: menstrual irregularity; Resistance Mechanism: cellulitis, sepsis, serum sickness; Respiratory:
adult respiratory distress syndrome, lower respiratory tract infection (including pneumonia), pleural
effusion, pleurisy, pulmonary edema, respiratory insufficiency; Skin and Appendages: increased sweating,
ulceration; Urinary: renal calculus, renal failure; Vascular (Extracardiac): brain infarction, pulmonary
embolism, thrombophlebitis; White Cell and Reticuloendothelial: leukopenia, lymphadenopathy. Post-
marketing Adverse Events The following adverse events have been reported during post-approval use of
REMICADE: neutropenia (see WARNINGS, Hematologic Events), interstitial pneumonitis/fibrosis, idiopathic
thrombocytopenic purpura, thrombotic thrombocytopenic purpura, pericardial effusion, systemic and
cutaneous vasculitis, erythema multiforme, Stevens-Johnson Syndrome, toxic epidermal necrolysis,
Guillain-Barré syndrome, transverse myelitis, and neuropathies (additional neurologic events have also
been observed, see WARNINGS, Neurologic Events) and acute liver failure, jaundice, hepatitis, and
cholestasis (see WARNINGS, Hepatotoxicity). Because these events are reported voluntarily from a
population of uncertain size, it is not always possible to reliably estimate their frequency or establish a
causal relationship to REMICADE exposure. OVERDOSAGE: Single doses up to 20 mg/kg have been
administered without any direct toxic effect. In case of overdosage, it is recommended that the patient be
monitored for any signs or symptoms of adverse reactions or effects and appropriate symptomatic treatment
instituted immediately. Administration Instructions Regarding Infusion Reactions Adverse effects during
administration of REMICADE have included flu-like symptoms, headache, dyspnea, hypotension, transient
fever, chills, gastrointestinal symptoms, and skin rashes. Anaphylaxis might occur at any time during
REMICADE infusion. Approximately 20% of REMICADE-treated patients in all clinical trials experienced an
infusion reaction compared with 10% of placebo-treated patients (see ADVERSE REACTIONS, Infusion-
related Reactions). Prior to infusion with REMICADE, premedication may be administered at the physician’s
discretion. Premedication could include antihistamines (anti-H1 +- anti-H2), acetaminophen and/or
corticosteroids. During infusion, mild to moderate infusion reactions may improve following slowing or
suspension of the infusion, and upon resolution of the reaction, reinitiation at a lower infusion rate and/or
therapeutic administration of antihistamines, acetaminophen, and/or corticosteroids. For patients that do not
tolerate the infusion following these interventions, REMICADE should be discontinued. During or following
infusion, patients that have severe infusion-related hypersensitivity reactions should be discontinued from
further REMICADE treatment. The management of severe infusion reactions should be dictated by the signs
and symptoms of the reaction. Appropriate personnel and medication should be available to treat anaphylaxis if
it occurs.

REFERENCES: 1. Am J Respir Crit Care Med. 2000;161:5221-S247. 2. See latest Centers for Disease Control guidelines and

for is testing in immunocc patients. 3. Gardam MA, Keystone EC, Menzies R, et al.
Anti-tumor necrosis factor agents and tuberculosis risk: mechanisms of action and clinical management. Lancet Infect Dis.
2003;3:148-155. 4. Belhadj K, Reyes F, Farcet JP, et al. Hi ic v8 T-cell lymph is a rare clini gic entity with
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tosystemic stent shunt (TIPS) can be considered. In a
small series of 16 patients, TIPS improved PHG in all
patients with severe PHG, but was only partially effective
in those with mild PHG. This was achieved by reduc-
ing total gastric blood flow, in both the mucosa and the
submucosa. Others have also reported similar improve-
ment in endoscopic appearance as well as a reduction in
transfusions following TIPS. Because of its complications,
TIPS should be reserved as a rescue treatment for patients
who are transfusion dependent.

Surgical shunting cannot be recommended, as cir-
rthotic patients tolerate abdominal operations poorly.
Administration of anticoagulants to dissolve a clot in portal
vein thrombosis causing portal hypertension is generally
not recommended, as this may increase bleeding severity.
Further, resection of the affected gastric wall is not recom-
mended, again, because patients with portal hypertension
are generally not good candidates for abdominal surgery.

Liver transplantation is the definitive treatment for
PHG, as it not only removes the diseased liver but it
also eliminates portal hypertension. However, in the era
of scarce resources, PHG as the sole indication for liver
transplantation is not an option.

In the first instance, I recommend that patients with
PHG be given a trial of B-blockers to determine whether
this reduces the frequency of blood transfusions. If it does
not, then it is worth referring these patients to specialized
centers for TIPS placement.

G&H Are any novel treatments currently under
investigation for PHG?

FW Recently, rebamipide, a novel anti-ulcer agent, has
been shown to be effective in protecting gastric mucosa
against NSAID-induced ulceration. In gastric mucosa
injury, the upregulation of intracellular adhesion mol-
ecule-1 on endothelial cells is followed by neutrophil acti-
vation, which is responsible for the injury. Rebamipide,
through its antioxidant properties, inhibits the latter step.
The fact that rebamipide can prevent the NSAID-induced
gastric mucosal injury and reduction of gastric mucosal
blood flow in healthy volunteers suggests that it may have
a similar effect on patients with PHG.
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