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Abstract

Recognition and management of gastrointestinal and
hepatic complications of hematopoietic stem cell trans-
plantation has gained increasing importance as indica-
tions and techniques of transplantation have expanded
in the last few years. The transplant recipient is at risk
for several complications including conditioning che-
motherapy related toxicities, infections, bleeding, sinu-
soidal obstruction syndrome, acute and chronic graft-
versus-host disease (GVHD) as well as other long-term
problems. The severity and the incidence of many com-
plications have improved in the past several years as
the intensity of conditioning regimens has diminished
and better supportive care and GVHD prevention strat-
egies have been implemented. Transplant clinicians,
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however, continue to be challenged with problems aris-
ing from human leukocyte antigen-mismatched and
unrelated donor transplants, expanding transplant in-
dications and age-limit. This review describes the most
commonly seen transplant related complications, focus-
ing on their pathogenesis, differential diagnosis and
management.
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INTRODUCTION

The indications of both autologous and allogeneic he-
matopoietic stem cell transplantation have expanded
over the past decade including for malighant and nonma-
lignant disorders™”. Transplant clinicians routinely en-
counter gastrointestinal and hepatic disorders and com-
plications before, during and after the transplant. The
outcome of transplant is often closely related to how well

these complications are managed. This review provides a
current overview of these disorders including pathogen-
esis, clinical diagnosis and management.
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Chemotherapeutic agent

Carmustine > 250 mg/m’
Cyclophosphamide > 1500 mg/m”

High (90%) emetogenic risk

Moderate (30%-90%) emetogenic risk Busulfan
Cytarabine > 200 mg/m’
Melphalan
Low (10%-30%) emetogenic risk Etoposide
Minimal (< 10%) emetogenic risk Fludarabine
Rituximab

EVALUATION OF TRANSPLANT
CANDIDATE

Patients referred for hematopoietic stem cell transplanta-
tion undergo a detailed evaluation including history and
physical examination which encompasses the history of
disease requiring transplant as well as pre-existing condi-
tions including dental problems, vaccination, travel, blood
transfusion and infectious disease exposure history™,
Imaging studies including computerized tomography
(CT) with/without positron emission tomography scan
or magnetic resonance imaging (MRI) can be performed
to localize and restage the malignancy. Infectious dis-
ease markers including human immunodeficiency virus
(HIV)-1 and (HIV)-2, human T-cell leukemia virus
(HTLV)-1 and (HTLV)-2, hepatitis B virus (HBV) and
hepatitis C virus serologies, cytomegalovirus (CMV),
Epstein-Barr virus (EBV), herpes simplex virus (HSV)-1
and (HSV)-2, varicella zoster virus (VZV) and rubella
titers are checked within 30 d prior to transplant admis-
sion. In addition to routine blood count, liver function
and coagulation studies are obtained. Donors for alloge-
neic transplant also undergo the same serologic testing
within 30 d of stem cell collection. Donors with viral
hepatitis B and hepatitis C pose the risk of disease trans-
mission to the recipient up to 30% and 100% respec-
tivelyls’()]. The risk of fatal HBV infection in recipients
who become HBsAg positive is about 12%" By contrast,
HCV transmission during transplant does not usually
pose an increased short or mid-term clinical risk to the
recipient yet does increase the long-term risk of cirrho-
sis'”. Therefore donors should be treated with anti-viral
agents; pegylated interferon o (IFN-a), famciclovir or
lamivudine for hepatitis B and IFN-a plus ribavirin for
hepatitis C before stem cell collection if time permits'™”.
Of note, IFN-q, should be stopped at least 1 wk before
stem cell collection to avoid engraftment problems.

Patients with existing nausea, heartburn, dysphagia,
abdominal pain, diarrhea, Crohn’s disease or ulcerative
colitis should be investigated with endoscopy prior to
transplant to rule out mucosal ulcers and infections as the
risk of bleeding is increased duting the periods of throm-
bocytopenia.

Abnormal liver enzymes and organomegaly should be
investigated with ultrasound, CT or MRI. Liver biopsy is
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indicated in patients with positive hepatitis B surface an-
tigen or hepatitis C antibody to rule out hepatic fibrosis
or cirrhosis which increases the risk of fatal sinusoidal
obstruction syndrome (SOS)!"”
liver fibrosis is a contraindication to proceed to stem cell

. Evidence of advanced

transplantation because of excess transplant-related mor-
tality. Pre-existing liver dysfunction can be secondary to
viral hepatitis as well as alcoholic or non-alcoholic steato-
hepatitis, iron overload, fungal infection, chemotherapy-
induced cholestatic injury or hepatocyte damage, fibrosis,
extramedullary hematopoiesis or prior liver irradiation .
Myeloablative conditioning regimens, recent exposure to
alkylating agents (especially cyclophosphamide) and ex-
posure to newer drugs, such as imatinib and gemtuzumab
ozogamicin, are known associations with increased risk
of SOS"™.

Hepatitis B infected transplant candidates are at risk
for hepatitis flare and fulminant hepatitis can occur in up
to 50% of transplant recipients in the absence of antivi-
ral prophylaxism’m. In the presence of isolated HBV core
antibody, observation or prophylaxis are both acceptable
approaches. If HBV surface antigen is detected, it is usu-
ally recommended that prophylaxis with oral nucleoside
therapy is initiated prior to transplant and that HBV
DNA levels are monitored frequently during the post-
transplant periodm. Even in the absence of cirrhosis,
HCV infected patients have an increased risk of SOS
especially if pre-transplant aspartate aminotransferase
is elevated"™. There is no effective prophylaxis or treat-
ment of hepatitis C for transplant recipients as pegylated
IFN-a is contraindicated due to myelosuppression and
has the potential to exacerbate graft-versus-host disease
(GVHD). Ribavirin alone can be tried while patient is on
immunosuppressive therapy.

Patients with conditions causing transfusion depen-
dency such as myelodysplastic syndrome, leukemia, lym-
phoma and aplastic anemia should be screened for iron
overload as excess iron can impair Kupffer cell function
and increase the risk for mold infections”. The excess
iron can be demonstrated either by quantification of
iron in liver biopsy tissue or MRI of the liver. Patients
with severe iron overload can benefit from chelation pre-
transplant. However the urgent need for the transplant
may preclude this option. The relationship between iron
overload and transplant-related toxicity has not been well
established and in most cases chelation can be postponed
after the transplant.

NAUSEA AND VOMITING

Many chemotherapeutic agents, with or without total
body irradiation used in the conditioning regimens, have
significant emetogenic potential (Table 1). The patho-
genesis includes stimulation of the chemotherapy trig-
ger zone in the brainstem which activates the vomiting
center by increasing efferent output to target organs in
the gastrointestinal tract, resulting in subsequent emesis.
Chemotherapy also causes cell damage in the gastroin-
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Figure 1 Timeline summary of hepatic and gastrointestinal complications of stem cell transplantation. GVHD: Graft-versus-host disease; SOS: Sinusoidal

obstruction syndrome; Gl: Gastrointestinal.

testinal (GI) tract, resulting in the release of neuroactive
agents and vagal stimulation, increasing afferent input to
the chemotherapy trigger zone and the vomiting center
in the brainstem.

Patients usually experience the chemotherapy related
side effects during the early post-transplant (15 d) period
before engraftment (Figure 1). Nausea and vomiting in
later phases may be due to other potential etiologies in-
cluding upper GI acute GVHD and infections such as
HSV, VZV, CMV, adenovirus, fungus and Helicobacter pylor.
Persistent or recurrent nausea not responsive to routine
anti-emetic regimens should be investigated further for
GVHD with upper GI endoscopy which may show mu-
cosal edema and erythema and biopsy findings consistent
with local lymphocytic infiltrates and epithelial apopto-
sis*!, Specimens should also be studied for bacterial or
fungal cultures, HSV and CMV infections as viral infec-
tions can be detected in the GI tract without the presence
of virus DNA in serum. Other common medical etiolo-
gles such as medication intolerance, gastroparesis, intesti-
nal obstruction, intraabdominal infections, neurologic and
metabolic causes should also be considered.

Prevention is the key to success in managing nausea
and vomiting during the peri-transplant period[zz]. Acute
emesis prevention (up to 24 h after chemotherapy) can
be achieved with a combination of corticosteroids (dexa-
methasone 10-20 mg iv/po daily or methylprednisolone
40-125 mg iv/po daily) and 5-hydroxytryptamine-3 re-
ceptor antagonists (ondansetron 16-24 mg iv/po daily or
granisetron 1-2 mg daily). Delayed emesis (up to 5 d after
treatment) can usually be prevented with corticosteroids.
Aprepitant neurokinin-1 antagonist is an effective agent
for this purpose; however it may interact with several
post-transplant immunosuppressive agents and therefore
is sparingly and cautiously used, especially in the alloge-
neic stem cell transplant setting;

Treatment options for breakthrough nausea and vomit-
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ing include phenothiazines (prochlorperazine, prometha-
zine), metoclopramide, lorazepam, haloperidol, dronabinol
and corticosteroids™.

OROPHARYNGEAL MUCOSITIS AND
DYSPHAGIA

Breakdown of mucosal barrier presenting as mucositis is
a common complication during the eatly post-transplant
period. It affects up to 80% of transplant recipients, es-
pecially with radiation-based myeloablative regimensmj.
Chemotherapeutic agents commonly causing mucositis
include busulfan, etoposide, melphalan and methotrexate.
Pre-existing periodontal disease and prior radiation to the
head and neck area increase the risk of post-transplant
complications. Mucositis can result in significant oral pain
and dysphagia, decreased oral caloric intake as well as
bleeding, infection, upper airway edema and obstruction.
Clinically apparent mucositis usually starts 5-10 d after
initiation of the conditioning regimen (Figure 1). Initial
erythema and atrophy is followed by ulceration and heal-
ing phases. It may take up to two weeks for healing of
chemotherapy-induced mucositis.

Infectious causes of mucositis include CMV, HSV,
VZV, varicella zoster virus, Candida species and bacterial
pathogens. The incidence of viral and fungal infections
has been significantly lower since the standardization
of antiviral and antifungal prophylaxis regimens. Other
noninfectious causes of dysphagia should be included in
the differential diagnosis such as acid-reflux disease, pill
esophagitis and acute and chronic GVHD with esopha-
geal strictures.

Prevention and eatly treatment is critical to minimize
the duration and severity of symptoms. Frequent mouth
rinsing with topical agents and oral cryotherapy with ice
chips are started with chemotherapy and continued until
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Conditioning regimen-related

Acute GVHD
Drug toxicity
Antibiotic-related
Opioid withdrawal
Mycophenolate mofetil toxicity
Tacrolimus (thrombotic microangiopathy)
Proton pump inhibitors
Promotility agents
Magnesium salts
Metoclopramide

Infectious
Clostridium difficile
CMV
Rotavirus
Adenovirus
EBV
HSV
Astrovirus
Norovirus
Bacterial infections including ESBL
Fungal infections
Parasitic infections (Cryptosporidium, Microsporidia, Giardia)
Mycobacterial infections
Others
Lactose intolerance
Malabsorption
Pancreatic insufficiency

CMV: Cytomegalovirus; EBV: Epstein-Barr virus; HSV: Herpes simplex virus;
GVHD: Graft-versus-host disease; ESBL: Extended spectrum {3 lactamase.

engraftment. Keratinocyte growth factor (palifermin) has
been shown to decrease the incidence of mucositis by
40% in patients receiving autologous stem cell transplant
with aggressive total body irradiation (TBI)-based regi-
mens™?, It is administered iv for 3 d before and after
cytotoxic therapy. Other supportive measures include
saline and bicarbonate rinses, mucosal coating agents
(such as aluminum hydroxide), topical anesthetics such as
lidocaine tinse and/or narcotic analgesia, topical nystatin
for signs of candidiasis and proton-pump inhibitor pro-
phylaxis. Total parenteral nutrition should be considered
for patients who are unable to tolerate oral supplementa-
tion for more than 7 d.

DIARRHEA

Diarrhea occurs in almost half of patients receiving high-
dose chemotherapy conditioning and radiotherapy. It is
most commonly associated with toxicity of conditioning
regimens within the first 2 wk after transplant (Figure 1).
Alkylating agents, busulfan and combination regimens are
frequent etiologies and cause diarrhea due to mucosal in-
flammation. Several other etiologies should be considered
in patients having diarrhea in the post-transplant period
(Table 2). Acute GVHD is the most common reason for
diarrhea after engraftment (> 15 d) in allogeneic trans-
plantsm; persistent or new diarrhea beyond 3 wk of trans-
plant should be investigated for GVHD. The diarrhea
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Figure 2 Bowel wall edema in a patient with gastrointestinal graft-versus-
host disease.

Figure 3 Histologic findings of acute graft-versus-host disease of the co-
lon (hematoxylin and eosin stain, x 400). Thin arrow marks apoptotic bodies;
thick arrow marks pericryptal acute inflammation.

with GVHD can be watery, mucoid and in large volumes;
can be accompanied by vomiting, gastrointestinal bleeding
and severe abdominal pain[zsl. Infectious etiologies ac-
count for only 10%-15% of cases, yet diarrhea at any time
after transplant should still prompt obtaining stool studies
for Clostridium difficile toxin™" as well as bacterial, viral
and parasitic cultures if indicated. Abdominal imaging
with CT may show bowel wall edema and/or pneumatosis
intestinalis which may be associated with either GVHD
or CMV infection (Figure 2). If cultures are negative, pa-
tients are usually treated with loperamide 4 mg po once
followed by 2 mg/24 h as needed up to 24 mg/24 h. If
diarthea persists, strategies include scheduling loperamide
every 4-6 h, adding atropine and diphenoxylate or tincture
of opium. Octreotide starting at 150 mg iv every 8 h can
be considered for protracted cases and can be titrated to
response”’ . Other critical measures include maintaining
adequate hydration and electrolyte supplementation, treat-
ing infections, discontinuation of medications causing
diarrhea and assessment of nutritional status. Persistent
symptoms despite the above measures and/or new diar-
thea presenting after engraftment should be investigated
with endoscopy and biopsy.

Visual findings of acute GVHD may include mucosal
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Stage Intestinal tract Liver Skin
0 Diarrhea < 500 mL/d Bilirubin No rash
<2.0mg/dL
1 Diarrhea Bilirubin Maculopapular
501-1000 mL/d or 2.0-3.0 mg/dL rash < 25% of
nausea (* vomiting) body surface
2 Diarrhea Bilirubin Maculopapular
1001-1500 mL/d 3.1-6.0 mg/dL rash 25%-50% of
body surface
3 Diarrhea Bilirubin Generalized
>1501 mL/d 6.1-15 mg/dL erythroderma
4 Severe abdominal Bilirubin Generalized
pain +/-ileus >15mg/dL erythroderma with
blister/bullous
formation and
desquamation
Grade Gut Liver Skin
0 (none) 0 0 0
I (mild) 0 0 1-2
I (moderate) 1 1or 3 or
II (severe) 2-4 2-3 or 0-3
IV (life-threatening) 4 4 or

edema/erythema and ulceration/bleeding. The diagnos-
tic yield is the best when biopsies are obtained either
from the stomach and distal colon or from the colon
and ileum™. Histologic findings include crypt epithelial
cell apoptosis and dropout, crypt destruction (Figure 3),
peticapillary hemorrhage and variable lymphocytic and
eosinol[)hilic infiltration of the epithelium and lamina
propria. Tt is also important to study the biopsy speci-
mens for CMV involvement which is the only common
infectious cause of enteritis after transplant that requires
biopsy for diagnosis. The negative predictive value of
other infectious studies in stools is high and therefore
usually does not necessitate endoscopy.

The severity of acute GVHD is clinically determined
by the amount of diarrhea which helps defining the stag-
ing and grading (Tables 3 and 4). In addition to the gen-
eral management measures described above, patients with
high clinical suspicion for = grade I acute GVHD or bi-
opsy proven acute GVHD should be promptly started on
high dose steroidsm; methylprednisolone 0.5-2.0 mg/kg
per day iv in addition to their existing GVHD prophylaxis
regimens. Half of the patients respond to steroid treat-
ment”” which can be tapered starting after approximately
1 wk. Patients who do not respond to steroids tend to
have a poor prognosis; several second line immunosup-
pressive agents have been tried with variable success’ .
Other supportive measures consist of addition of oral
non-absorbable steroids (budesonide)”™ and cholestyt-
amine as well as dietary adjustments (bowel rest and start-
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First 3 wk post-transplant
Drug toxicity
Conditioning regimens (cyclophosphamide, total body irradiation,
bis-chloroethylnitrosourea, busulfan)
Calcineurin inhibitors
Azole antifungals
SOS
Sepsis, candidiasis
Ischemic liver disease
From 3 wk to 3 mo post-transplant
Acute GVHD
Drug toxicity
SOS
Hepeatitis (fulminant, acute or chronic):
Viral (HBV, HCV, HSV, VZV, adenovirus) reactivation
Bacterial or fungal Infection
Fungal abscess
Gall bladder disease/cholecystitis
Hyperalimentation
Post-transplant lymphoproliferative disorder (EBV-related)
After 3 mo post-transplant
Chronic GVHD
Iron overload
Chronic viral hepatitis
Drug toxicity
Liver fibrosis or cirrhosis:
SOS
Viral infections
Hemosiderosis
Disease recurrence or new malignancy including hepatocellular
carcinoma, lymphoproliferative disorder
Nodular regenerative hyperplasia
Gallbladder disease

GVHD: Graft-versus-host disease; SOS: Sinusoidal obstruction syndrome;
EBV: Epstein-Barr virus; HBV: Hepatitis B virus; HCV: Hepatitis C virus;
HSV: Herpes simplex virus; VZV: Varicella zoster virus.

ing total parenteral nutrition) particulatly for moderate to
severe diarthea.

GASTROINTESTINAL BLEEDING

The incidence of bleeding has been significantly reduced
(1%-2%) as post-transplant care has improved with rou-
tine anti-viral, anti-fungal and GVHD prophylaxis, yet
it remains one of the major causes of transplant related
mortality, particularly among patients with GVHD""*,
Common infectious etiologies include CMV, VZV, ad-
enovirus, fungal and clostridial infections. Mucosal necro-
sis from conditioning therapy, acute and chronic GVHD,
peptic ulcer disease, mycophenolate-related ulcerations
and gastric antral vascular ectasia (GAVE) are the com-
mon known etiologies of noninfectious causes of bleed-
ing. Treatment is mainly focused on supportive care
(platelet transfusion and continuous octreotide infusion)
as well as implementing prophylaxis for viral infections
and GVHD. Treating the underlying cause is important
as the benefit of endoscopic methods alone is limited to
focal lesions.
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Existing liver disease:
Chronic viral hepatitis
Alcohol related hepatitis
Steatohepatitis
Cirrhosis, lobular fibrosis
Cholestatic disorders
Extramedullary hematopoiesis with sinusoidal fibrosis
Prior history of:
SOs
Extensive chemotherapy and stem cell transplantation
Hepatic radiation
Drugs
Recent gemtuzumab ozogamicin use
Conditioning agents:
High dose TBI (> 14 Gy)
Cyclophosphamide metabolite: acrolein
Busulfan
Melphalan
Concomitant use of sirolimus during conditioning

SOS: Sinusoidal obstruction syndrome; TBI: Total body irradiation.

LIVER FUNCTION ABNORMALITIES AND
JAUNDICE

Severe liver dysfunction after transplant (total serum bili-
rubin > 4 mg/dL) may be an indicator of poor outcome
as there is often no curative treatment" . Therefore, ef-
forts are usually geared towards identifying the transplant
candidates at risk as well as routine implementation of
prophylactic measures such as ursodiol™ (through 80 d
post transplant), viral and fungal prophylaxis and careful
selection of conditioning regimens to minimize hepato-
toxicity". The incidence of liver-related complications
has declined significantly over the past decade with the
preventive measures integrated into standard care. Some
common etiologies for liver function abnormalities after
transplant are summarized in Table 5. Drug toxicity, sep-
sis, GVHD and SOS are the most common etiologies for
liver dysfunction. Calcineurin inhibitors (cyclosporine and
less commonly tacrolimus, sirolimus), azole antifungal
agents, trimethoprim-sulfamethoxazole, ribavirin, busulfan
and bis-chloroethylnitrosourea are commonly associated
with cholestasis. A declining incidence of acute GVHD is
observed in 20%-25% of allogeneic transplant recipients
due to widespread use of prophylactic immunosuppres-
sive drugs, with peak incidence after engraftment (day 15)
until the first 100 d of transplantml. It typically follows
skin and/or GI GVHD and manifests by progressive
parallel elevations of serum bilirubin and alkaline phos-
phatase; serum aminotransferase enzymes are elevated
up to 10 times the upper limit of normal (Tables 3 and
4). Hepatitic-variant of GVHD has also been described
where serum aminotransferase enzymes are elevated more
than 10 times the upper limit of normal and clinical pre-
sentation resembles acute viral hepatitisw. The diagnosis
is usually made by transjugular liver biopsy which typically
reveals lymphocytic infiltration of small bile ducts with
epithelial cell apoptosisw. Routine ursodiol prophylaxis is
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usually continued through day 80 of allogencic transplants
and reduces the incidence of GVHD™. The initial treat-
ment of acute hepatic GVHD is similar to cutaneous and
GI GVHD with high dose steroids as described above.
However, only 30%-50% of patients respond to initial
treatment and half of patients develop chronic GVHD.

SINUSOIDAL OBSTRUCTION SYNDROME

SOS (AKA veno-occlusive disease or VOD) is a clini-
cal entity characterized by tender hepatomegaly, elevated
serum bilirubin levels and weight gain which typically
complicates myeloablative hematopoietic stem cell trans-
plantation (HSCT) and was first described in 1979, SOS
is a well-recognized conditioning-related toxicity. The in-
cidence is quite variable, ranging from less than 5% to as
high as 70% in different reports” ™.

Endothelial injury appears to be the initiating event
triggering the hepatic changes and clinical manifestation
of SOS. The prevailing hypothesis centers on damage to
the hepatic venular and sinusoidal endothelium as an ini-
tial trigger inducing a hypercoagulable state by activation
of the coagulation cascade, favoring clot formation over
¥ As a result, the venular and
sinusoidal lumen is reduced due to an edematous concen-
tric subendothelial zone containing fragmented red cells
and fibrillar material, inducing partial to complete fibrotic
obliteration of the venular lamina.

There are several risk factors for SOS and patients may
present with elevated transaminase levels prior to the con-
ditioning regimen due to various pre-existing conditions
(Table 6). Previous cumulative exposute to high doses of
cytotoxic agents may contribute to these tisks including a
second HSCT. Infection with hepatitis B is not considered
a risk factor alone for SOS unless it is complicated with
cirthosis. The relationship between HCV infection and
SOS is somewhat controversial. One report supports the
increased risk even in the absence of cirrhosis' while
another cohort did not confirm the association although
there was an increased long term risk of non-relapse
mortality for transplant patients who had chronic hepatitis
CPY. Other risk factors include certain conditioning regi-
mens such as cyclophosphamide, busulfan, and/or total
body irradiation™ ",

Cyclophosphamide is a common conditioning agent
with the highest incidence of SOS, which becomes a
particular concern in regimens combined with TBI and
busulfan. The hepatotoxicity is usually dependent on the
toxic metabolite acrolein and the exposure to toxic me-

natural anticoagulation

tabolites can be minimized by metabolism-based dosing;
The incidence of SOS seems to be higher in transplant
recipients who receive TBI doses over 14 Gy™. Various
fractionated schedules of TBI have been associated with
decreased incidence. Increasing the interval between TBI
and cytotoxic therapy also may decrease the risk. Bu-
sulfan exposure, on the other hand, is not proven to be
directly related to SOS although it potentiates the toxicity
of cyclophosphamide especially when it is administered
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after this drug[54]. Oral busulfan has a variable and un-
predictable absorption and studies have shown that the
risk of SOS increases when the area under the curve for
busulfan is greater than 1500 ymol/min. When busulfan
is adjusted to normal drug levels by close monitoring, a
decreased incidence has been reported[54].

Gemtuzumab ozogamicin may induce sinusoidal in-
jury®™ (15%-40% risk) especially if it is administered pre-
ceding a cyclophosphamide-based conditioning regimen.

Most cases are observed within the first 3 wk after
transplantation. Usually, an unexplained weight gain is the
first symptom. This weight gain, attributable to water and
sodium retention by the kidney, appears within 6 d to 8 d
following the transplant in 95% of patients. This is often
followed by varying degrees of hyperbilirubinemia and
elevation in aspartate aminotransferase and alkaline phos-
phatase levels. Most patients develop ascites and pain in
the upper right quadrant, and clinical examination usually
reveals a firm and painful hepatomegaly. Platelet refrac-
B9 Renal insufficiency
in the form of hepatorenal syndrome is also present in
50% of patients developing SOS (mainly patients with
severe form) and 25% of them will require hemodialysis.
Finally, patients with advanced disease can display severe
encephalopathy and/or multiorgan failure.

Doppler ultrasound of the liver usually shows rever-
sal of portal and/or hepatic venous flow in severe cases.
Most patients are diagnosed on clinical basis, given the risk
of liver biopsy in the setting of coagulopathy and platelet
refractoriness. Nevertheless where feasible, the clinical
suspicion should be confirmed by transjugular liver biopsy
which is the gold standard for diagnosis. Hepatic venous
pressure gradients are often measured at the time of bi-
opsy; a gradient greater than 10 mmHg is highly specific
for SOSP” and correlates with worse prognosis.

Given the very high mortality rate in patients with se-
vere SOS, it is critical to implement preventive measures
such as ursodeoxycholic acid which has been shown to
reduce the incidence of SOS™. The efficacy of low-dose
heparin has not been confirmed and is usually not part
of standard management.

Up to 70% of patients with SOS will recover spon-
taneously and the focus of treatment is supportive care
such as maintaining intravascular volume and renal perfu-

toriness is a common occurrence

sion without causing fluid overload by optimizing sodium
restriction and diuretics and transfusions to keep hemato-
crit levels higher than 40%. The role of albumin or other
colloids is unclear but could be considered in patients
with severe hypoalbuminemia and large third space fluid
accumulations. Low-dose dopamine has been used in
patients with renal insufficiency because the mechanism
of renal dysfunction appears to be hepatorenal in origin.
Avoidance of other hepatotoxic drugs is important in
these patients, and infections should be identified and
treated promptly. Therapeutic paracentesis can help re-
lieve symptoms in patients with large, tense ascites and
may help improve renal function. Also, use of hemodi-
alysis or continuous venous hemofiltration is reported to
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help with fluid ovetload in patients with a poor response
to diuretics.

There are no effective established treatments for pa-
tients with severe SOS characterized by rapidly increas-
ing serum bilirubin and transaminase levels, portal vein
thrombosis and multiorgan failure. Several antithrombotic
agents have been tested with mixed results. Defibrotide
which is an antithrombotic agent without significant
systemic effects and with a manageable side effect pro-
file, has been reported to improve signs and symptoms
of SOS in 42% of patients[SS]. Its mechanism of action
is poorly understood. Other tested agents include pros-
taglandin E1 and tissue plasminogen activator with or
without concurrent heparin, intravenous N-acetylcysteine,
human antithrombin Il concentrate, activated protein C
and prednisone. None of these approaches are considered
a part of standard management.

LONG-TERM COMPLICATIONS
Chronic GVHD

Long-term survivors of stem cell transplantation are at
increased risk of several serious complications related
to chronic GVHD which may affect liver, GI tract, skin,
mucosal surfaces, lungs, joints, eyes and bone matrow;
these patients should be followed regularly. Complica-
tions may occur in up to 50% of transplant recipients.
Liver GVHD usually manifests with progressive or sud-
den elevation of alkaline phosphatase and gamma gluta-
myl transpeptidase. Hyperbilirubinemia is usually a late
manifestation that coincides with development of citrtho-
sis and findings of small bile destruction in biopsy'’. Vi-
ral etiologies should be excluded and liver biopsy should
be performed to establish the diagnosis, followed by
initiation of immunosuppressive therapy which usually
includes steroids with or without a calcineurin inhibitor.
An improvement in liver function studies is usually ob-
served within four weeks of treatment and 50%-80% of
patients respond to the initial therapy with improvement
in histopathologic findings. Addition of ursodeoxycholic
acid should also be considered and this is usually well tol-
erated. The prognosis of patients who do not respond to
immunosuppressive regimens is poor and correlates with
shortened survival™,

Chronic GVHD may affect several parts of the GI
tract, causing esophageal webs and strictures leading to
dysphagia, failure to thrive and chronic aspiration. Early
lesions can be reversible with immunosuppression, pro-
ton pump inhibitors and dilatation. Patients may also
experience chronic intermittent diarrhea, clinically and
histologically similar to acute GVHD, which may respond
to non-absorbable steroids. Chronic malabsorption is rare
and is usually a result of long term inadequate treatment.

Chronic viral hepatitis and cirrhosis

Longstanding viral hepatitis C and B can lead to end-
stage liver disease in transplant survivors. Rate of pro-
gression to cirrhosis in patients with chronic hepatitis
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B is comparable to non-transplant patients whereas the
incidence of cirrhosis in transplant patients with chronic
hepatitis C infection seems to be higher than controls
and it can be as high as 24% after 20 years[()m. Otherwise
these patients are also at risk of developing hepatocel-
lular carcinoma (HCC) (2%-8% per year) and lympho-
proliferative disorders. Patients with chronic hepatitis C
should therefore be routinely monitored for viral load
and considered for combination therapy with ribavirin
and pegylated IFN-q. They should also be screened for
HCC with a-feto-protein and ultrasound every 6 mo.
Close monitoring is essential for treatment complications
such as neutropenia and thrombocytopenia secondary to
pegylated IFN-a or exacerbation of coexisting chronic
GVHD. Screening and treatment of iron overload may
augment the success of anti-viral therapy. Liver trans-
plantation for end-stage liver disease or HCC can be con-
sidered, especially from the original stem cell donor™".
Patients with chronic hepatitis B may have atypical se-
rologic course due to immunosuppression. They may ben-
efit from clearance of antigenemia particularly if the donor
has natural HBV immunity. Patients should be monitored
for HBV DNA levels and alanine transaminase levels and
considered for antiviral treatment at times of tapering of
immunosuppressive therapy as well as initiation of new

chemotherapy, as they are at risk of flares of hepatitis[()z].

Iron overload

The etiology of iron overload in transplant survivors is
usually multifactorial, including transfusion dependency
and abnormal iron transport by the intestine due to bone
marrow dysfunction. It can be an important contributor
to chronic liver disease and should be considered in the
differential diagnosis™”. Tt affects cardiac, endocrine and
pancreatic function as well as increasing the risk of oppor-
tunistic infections. HFE gene testing should be considered
when patients have unexpectedly high levels of iron stores.
Clinically significant iron overload usually occurs when
serum fertitin exceeds 1000 g/ dL* In the presence of
other inflammatory conditions such as chronic GVHD,
serum ferritin levels may be falsely elevated. Liver biopsy
or noninvasive methods such as liver MRI or FerriScan
can be utilized to document the severity of iron over-
load. Patients with severe iron overload may benefit from
mobilization with improved hepatic and cardiac func-
tion!™!. If liver iron content is greater than 15000 pg/g
dry weight, both phlebotomy and chelation should be
offered. The liver iron content of 7000-15 000 pg/g dry
weight should be treated with phlebotomy only and if it is
less than 7000 ug/g dry weight, treatment is needed only

if there is liver disease!®

Acute hepatocellular injury

Long term transplant survivors may present with acute
elevations of transaminases. The differential diagnosis
should include flares of chronic viral hepatitis, hepatitis
presentation of chronic GVHD, VZV, HSV infection or
drug-induced (antihypertensives, statins, hypoglycemic
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agents, antibiotics) liver injury.

Malignancies
The risk of new malignancies among transplant survivors
increases significantly after 10 years. Patients with chronic
hepatitis C have accelerated incidence of HCC"" and
lymphomas'™

CONCLUSION

Gastrointestinal and hepatic complications count for a
significant part of the morbidity during and after he-
matopoietic stem cell transplant. Recent advances in

transplant approaches have changed the outcome and
the post-transplant course of many patientsm. As most

transplant survivors are affected by multiple complica-
tions, it is imperative that they should receive long-term
and systematic follow-up without compromising from
individualized care.
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