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Abstract

AIM: To determine the factors affecting mortality in pa-
tients who developed graft-versus-host disease (GvHD)
after liver transplantation (LT).

METHODS: We performed a review of studies of GvHD
following LT published in the English literature and ac-
cessed the PubMed, Medline, EBSCO, EMBASE, and
Google Scholar databases. Using relevant search phras-
es, 88 articles were identified. Of these, 61 articles con-
taining most of the study parameters were considered
eligible for the study. Risk factors were first examined
using a univariate Kaplan-Meier model, and variables
with a significant association (P < 0.05) were then sub-
jected to multivariate analyses using a Cox proportional-
hazards model.

RESULTS: The 61 articles reported 87 patients, 58 male
and 29 female, mean age, 40.4 £+ 15.5 years (range: 8
mo to 74 years), who met the inclusion criteria for the
present study. Deaths occurred in 59 (67.8%) patients,
whereas 28 (32.2%) survived after a mean follow-up
period of 280.8 = 316.2 d (range: 27-2285 d). Among
the most frequent symptoms were rash (94.2%), fever
(66.6%), diarrhea (54%), and pancytopenia (54%). The
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average time period between LT and first symptom on-
set was 60.6 £ 190.1 d (range: 2-1865 d). The Kaplan-
Meier analysis revealed that pancytopenia (42.8% vs
59.3%, P = 0.03), diarrhea (39.2% vs 61.0%, P = 0.04),
age difference between the recipient and the donor (14.6
+ 3.1 years vs 22.6 + 2.7 years, P < 0.0001), and time
from first symptom occurrence to diagnosis or treatment
(13.3 £ 2.6 mo vs 15.0 £ 2.3 mo, P < 0.0001) were
significant factors affecting mortality, whereas age, sex,
presence of rash and fever, use of immunosuppressive
agents, acute rejection before GvHD, etiological causes,
time of onset, and donor type were not associated with
mortality risk. The Cox proportional-hazards model, de-
termined that an age difference between the recipient
and donor was an independent risk factor (P = 0.03;
hazard ratio, 7.395, 95% confidence interval, 1.2-46.7).

CONCLUSION: This study showed that an age differ-
ence between the recipient and donor is an independent
risk factor for mortality in patients who develop GvHD
after LT.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Graft-versus-host disease (GvHD) results from the reac-
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tion of donor immunocompetent cells against tissues of
an immunosuppressed host'™. GvHD is a well-known
complication in patients who undergo allogeneic bone-
marrow transplantation. However, few reports of GvHD
after solid-organ transplantation include liver transplanta-
tion (LT)"”. The reported incidence of this complication
varies from 0.1% to 2%, with a mortality rate of > 75%;
GvHD usually occurs between the second and sixth week
after LT™"'". The clinical manifestations of GvHD fol-
lowing L'T' include fever, rash, diarrhea, and hematocy-
topenia, but the basic function of the transplanted liver
is not affected®”'*"J, The diagnosis of GvHD following
LT can be difficult, as many of the clinical signs can be
caused by drug reactions or viral infections including
cytomegalovirus (CMV)". Although a sizable number
of modalities have been used to manage this disease, the
most effective combination has not been determined.

MATERIALS AND METHODS

The primary purpose of this study was to examine the
existing literature on GvHD following LT. Thus, we
conducted a thorough literature search regarding GvHD
developing after LT using the PubMed, Medline, EB-
SCO, EMBASE, and Google Scholar databases from
November 2011 to March 1988, when Burdick ez a/'"
presented the first study on GvHD following LT. The
keywords we used for the search were “graft-versus-host

disease,” “graft-versus-host disease after liver transplan-
tation,” “graft-versus-host disease following liver trans-
plantation,” and “graft-versus-host disease and solid-

organ transplantation.” The reference lists of all articles
introduced as reviews were checked to attain a wider
search range. The search identified 88 article titles. More
detailed information was requested through contact with
the corresponding authors and/or the related journal ed-
itors for studies in which insufficient data were provided
or in which full texts could not be accessed. Twenty-sev-
en full-text articles were excluded from the study because
the authors could not be reached, a case presentation was
duplicated, or only a literature review was provided that
did not include sufficient information for comparison
with other studies. A total of 61 articles containing most
of the parameters mentioned below were considered
eligible for the study. One of the two cases presented
by Schuchmann e# al™ was excluded because it was
presented in another study. The study by Knox ez al"?
was excluded because only pulmonary GvHD devel-
oped following LT. In the 61 studies for which full texts
could be accessed, the following data were evaluated:
age, sex, donor age, age difference between the recipient
and the donor, blood group compatibility (identical or
not), donor type (living/cadaveric), use of primary im-
munosuppressive medications (tacrolimus, cyclosporine,
or azathiopurine), primary hepatic disease, time of onset
(postoperative day), first manifestations (rash, fever, pan-
cytopenia, thrombocytopenia, leukopenia, and diarrhea),
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time interval elapsed between the first manifestation and
the diagnosis and/or treatment (d), re-transplantation,
mortality, and follow-up. The aim of this literature
search was to identify factors affecting the occurrence of
mortality in post-transplantation GvHD. Thus, the pa-
tients were divided into a mortality group (# = 59) and a
survival group (7 = 28). Accordingly, symptoms such as
fever, rash, and diarrhea were collected under the title of
“first symptoms” after ruling out other possible causes.
Similarly, pancytopenia, thrombocytopenia, or leukopenia
that developed before the confirmation of the GvHD
diagnosis were all collected under the title of “pancyto-
penia.” Symptoms or hematological disorders developing
after commencement of treatment were left out of the
former classifications. The time period between develop-
ment of the first symptom associated with the disease
and the transplantation was termed “time of onset.”

Statistical analysis

SPSS version 13.0 (SPSS, Inc., Chicago, 1L, United States)
was used for the statistical analysis. Data are presented as
mean * SD for continuous variables and as frequencies
for categorical variables. The statistical significance of
differences between groups was examined using Pearson’s
;{2 test for categorical variables and the Student #test for
continuous variables. Risk factors for outcomes were
first examined using a univariate Kaplan-Meier model,
and variables with a significant association (P < 0.05)
were then subjected to multivariate analyses using a Cox
proportional-hazards model. All statistical tests wete two-
sided with a significance level of 0.05.

RESULTS

We retrospectively evaluated 61 studies that included
87 patients, 58 male and 29 female, with age range of
8 mo to 74 years (mean, 40.4 £ 15.5 years). There were
59 (67.8%) deaths, while 28 (32.2%) survived at a mean
follow-up of 280.8 = 316.2 d (range: 27-2285 d). In the
Kaplan-Meier model, parameters such as pancytopenia
(P = 0.03), diarrhea (P = 0.04), age difference between
the recipient and the donor (P < 0.0001), and the time
elapsed between development of the first symptoms and
the diagnosis or treatment (P < 0.0001) were significant
risk factors for mortality. The results of multivariate Cox
proportional-hazards model analysis revealed that age
difference was an independent and strong risk factor
(P = 0.03; hazard ratio, 7.395, 95% confidence intetrval,
1.2-46.7). Kaplan-Meier mortality curves for patients with
and without diarrhea and pancytopenia are presented in
Figure 1. Demographic and statistical data for the mortal-
ity and survival groups is provided in Tables 1 and 2. The
distribution of both groups by time since the first de-
scription of GvHD after LT is depicted in Figure 2. We
noted that mortality rates peaked in some years and that
cases in the survival group pursued a more stable course
compared with those in the mortality group.
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Figure 2 Distribution of survival and mortality groups by time of first de-
scription of graft-versus-host disease after liver transplantation.

DISCUSSION

Description, pathogenesis, and incidence of GvHD after
liver transplantation

GvHD was first described by Billingham in 1966 as a
reaction of the donor’s immunocompetent cells against
the recipient’s cellular antigens" """, The development
of GvHD implies the fulfillment of three prerequisites:
(1) a source of immunocompetent lymphocytes; (2) his-
tocompatible antigenic differences between donor and
host; and (3) inability of the host to reject donor lympho-
cytes'"” !, "This reaction occurs in as many as 80% of
patients after bone-marrow transplantation. It has also

been infrequently reported after transfusion of blood
products or after solid-organ transplantation, such as
pancreas-spleen, heart-lung, and liver™*""***. The devel-
opment of GvHD after solid-organ transplantation was
first defined in 1984 by Starzl ¢t a/*" in a patient under-
going a combined pancreas and splenic transplantation
operation. GvHD developing after LT was first defined
by Burdick ez /' in 1988.

Although the exact mechanisms are still unclear, the
three basic prerequisites mentioned above atre also ap-
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Kaplan-Meier survival curves for patients with and without pancytopenia and diarrhea. A: Pancytopenia; B: Diarrhea.

plicable to GvHD after LT. An estimated 10’-10" donor
lymphocytes remain in the portal tracts and the paren-
chyma of a donor liver graft after flushing with cold
preservative solution™” . These T-cells are detectable
in the peripheral blood and organs of patients during the
first weeks after LT!"**"**** The donor lymphocytes
colonize the recipient, recognize the host tissue antigens
as foreign, and react against the host tissue. In other
words, if the “balance of power” between the donor and
recipient immune systems favors the donor, donor lym-
phocytes may be activated, leading to GvHD.

Although the exact incidence of GvHD following
LT remains to be determined, various studies have cited
rates of 0.1%-2%"", Yuksekkaya e al' reported that
the incidence of GvHD was as high as 22.2% in patients
whose donors were mismatched on at least one human
leukocyte antigen (HLA) A and B antigensm’m. In our
examination of 15 articles, we found that GvHD was evi-
dent in only 62 (0.06%) of 9492 patients undergoing LT,

. .. . : 32-36,
which was similar to frequencies reported previously™ ™.

Classification of GvHD after liver transplantation

GvHD has been reported after solid-organ transplanta-
tion with humoral and cellular presentations. The hu-
moral type, also known as graft-versus-host hemolysis,
is characterized by hemolysis and fever and occurs in
patients transplanted with ABO-incompatible or non-
identical grafts. The cellular type of GvHD occurs when
immunocompetent donor lymphocytes originating from
the transplanted liver undergo activation and clonal ex-
pansion, allowing them to mount a destructive cellular
immune response against recipient tissues. The response
is directed against the major histocompatibility complex
and often results in severe multisystem disease with a
high mortality ratel T,

GvHD responses can be classified as acute or chron-
ic, depending on the timing and character of alloimmune
activity" ", Acute GvHD comprises all manifestations
that occur during the first 100 d after transplantation,
and chronic GvHD includes all manifestations that oc-
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Table 1 Comparison of variables between surviving and dead patients 7 (%)

Characteristics Surviving (7 = 28) Dead (7 = 59) Total (n = 87) Univariate analysis  Multivariate analysis
Age, yr 38.7+£227 40.4+15.5 404 £155 0.1
Sex 0.8
Male 20 (71.4) 38 (64.4) 58 (66.6)
Female 8 (28.6) 21 (35.6) 29 (33.4)
Rash 0.8
Present 27 (96.4) 55 (93.2) 82 (94.2)
Absent 1(3.6) 4(6.8) 5(5.8)
Fever 0.1
Present 17 (60.7) 41 (69.5) 58 (66.7)
Absent 11 (39.3) 18 (30.5) 29 (33.3)
Pancytopenia 0.03 0.6
Present 12 (42.9) 35 (59.3) 47 (54)
Absent 16 (57.1) 24 (40.7) 40 (46)
Diarrhea 0.04 0.1
Present 11 (39.3) 36 (61) 47 (54)
Absent 17 (60.7) 23 (39) 40 (46)
Acute rejection before GvHD 0.4
Yes 7 (25) 8 (13.6) 15 (17.3)
No 21 (75) 51 (86.4) 72 (82.7)
Immunsuppressive agent 0.5
Tacrolimus 15 (53.6) 25 (42.4) 40 (46)
Cyclosporine 10 (35.7) 20 (33.9) 30 (34.5)
Azathiopurine 0(0) 1(1.7) 1(1.1)
Un-noted 3(10.7) 13 (22) 16 (18.4)
Re-transplantation 0.4
Yes 2(92.9) 2(3.4) 4 (4.6)
No 26 (7.1) 57 (96.6) 83 (95.4)
Time of onset (POD), d 109 + 64 38+5 60.6 £190.11 0.4
Etiology 0.3
Donor type 0.2
Cadaveric 16 (57.1) 16 (27.1) 32 (36.8)
Living 2(7.2) 8 (13.6) 10 (11.5)
Un-noted 10 (35.7) 35 (59.3) 45 (51.7)
Age difference between recipient 14.6+3.1 226+27 19.8+13.2 < 0.0001 0.03'
and donor, yr
Blood group 0.4
Identical 16 (57.1) 30 (51) 46 (52.9)
Non-identical 3(10.7) 3 (5) 6 (6.9)
Un-noted 9(32.1) 26 (44) 35 (40.2)
Time between symptoms and 13.3+£2.6 15.0+£23 143+143 <0.0001 0.1

diagnosis or first treatment, mo

"Hazard ratio: 7.3, 95% confidence interval: 1.2-46.7. GvHD: Graft-versus-host disease; POD: Post-operative day.

cur after 100 d""**. However, multiple findings suggest
that this may no longer be a suitably useful distinction.
Acute GvHD lesions may be found after 100 d, whereas
chronic GvHD lesions sometimes appear before 100 d.

implicated, including close HLA matching between the
.. 18,27,45 . .
recipient and donor'**"* blood transfusion prior to
. 1 . .
transplantation ", immunosupressive treatment before

NI . s .
transplantanon[ 2 glucose intolerance™, rejection be-

Acute GvHD histological findings can be found in bi-
opsies performed after day 100, and lichenoid findings
can be found in biopsies performed before day 10014,
The number of days after transplant is an insufficient
criterion to distinguish acute from chronic GvHD. Good
clinical and pathological descriptions are needed. Chronic
GvHD can occur as a progression of acute GvHD, as a
recurrence following a disease-free interval, or without a
history of acute GvHD. Each of these forms accounts
for approximately one-third of cases.

Risk factors for development of GvHD
The causes of GvHD following organ transplantation
have not been clatified, but several risk factors have been
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fore GvHD", autoimmune heparjtisDSJ, alcoholic liver dis-
case™, hepatocellular carcinoma (HCC) sl re-transplan-
tation””, a large age discrepancy between donor (younger)
and recipient (older)™, recipient age > 65 ye;;1r5“8’27’45’4GJ
and multiorgan transplantationls’m’33’35’40J. Only two stud-
ies offered an evidence-based risk analysis with regard to
the development of GvHD after LT. In a study by Smith
et al”| risk factors included recipient age = 65 years,
recipient-donor age difference = 40 years, and close
matching of the HLA types of the donor to those of the
recipient. Chan ef al”™ documented glucose intolerance,
autoimmune hepatitis, alcoholic liver disease, HCC, and
various combinations of these but not such parameters
as age, sex, ischemia duration, HLA mismatch, or age dif-

5
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Table 2 Distribution of patients according to underlying liver

disease

Surviving Dead Total
(n=28) @m=59) (=287

Etiology

ALD

ALD + HCC
ALD + HCV
HBV

HBV + HCC
HBV + HDV
HCV

HCV + HCC
HCC

PBC

PSC

PSC + HCC
Biliary atresia
Hemangioma
Cryptogenic
Acute failure

=
=

Autoimmune hepatitis

HAV

Policystic disease

Laennec's cirrhosis

Wilson disease

Langerhans' cell histiocytosis
NRH

C OO R OR R WBROBRORRERERLORWERO R I
R R R O R ORI UR NN WO WONOO W W W N
R R R R R R NN O, OONER R R NRR O R W

ALD: Alcoholic liver disease; HCC: Hepatocellular carcinoma; HCV:
Hepatitis C virus; PBC: Primary biliary chirosis; PSC: Primary sclerosing
cholangitis; NRH: Nodular regenerative hyperplasia; HAV: Hepatitis A
virus; HBV: Hepatitis B virus.

ferences as risk factors. Chan e a/™ argued that most of
the risk factors they identified permitted patients to lapse
into an immunosuppressive state, suggesting an inclina-
tion toward development of the disease before the LT
operation. Our literature search showed that the most
frequently encountered liver diseases in affected patients
were HCC (23%) and alcoholic liver disease (20.7%). The
suggestions by Chan ez 2/ support our findings, but we
lack confirming evidence.

Clinical presentation of GvHD

The clinical presentation of GvHD following LT in-
cludes skin rash, fever, diarrhea and hematocytopenia™*’.
Characteristically, the transplanted liver is not a target
of GvHD after LT because both graft liver and immu-
nocompetent cells responsible for GvHD are of donor
origin[Zs’ZS’SO]. The most frequently appearing symptoms
in our search were rash (94.2%), fever (66.6%), diarrhea
(54%), and pancytopenia (54%). Among these symptoms,
pancytopenia (P = 0.03) and diarrhea (P = 0.04) were
confirmed by univariate analysis to be risk factors affect-
ing mortality. These results indicate that intestinal and
bone-marrow involvement may give rise to severe com-
plications.

The clinical symptoms of GvHD usually become ap-
parent between 1 and 8 wk after LT, often after an initial
uneventful recovery from surgery and discharge from
the hospital ™", Our literature review revealed that the
first symptoms appear 60.6 *+ 190.1 d (range: 2-1865 d)
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after the LT operation. Although the time interval was
shorter in the non-surviving group, it was not among the
risk factors for death (P = 0.4). Despite this result, we be-
lieve that the mortality in cases complicated with GvHD
within the first month is much higher.

Diagnosis of GvHD

A diagnosis of GvHD after LT is based on the pres-
ence of clinical manifestations, a demonstration of chi-
merism, and histopathological evidence™*****). As the
clinical presentation of GvHD is inconsistent, a high
degree of suspicion is necessary to pursue a diagnosis.
Any or all clinical symptoms mentioned above may be
seen during the initial presentation of GvHD. A skin bi-
opsy showing epidermal dyskeratosis with epithelial cell
necrosis is highly suggestive but not pathognomonic for
GvHD™7***, Chimerism can be established by various
methods that examine the presence of donor cells in the
recipient’s peripheral blood or various tissues'"™". These
methods include serological HLA typing of peripheral
blood, restriction fragment length polymorphism!™*">?,
and fluorescent i situ hybridization (FISH), which have
been used to demonstrate chimerism in recipients with
suspected GvHD after LT?**** Chimerism at the tis-
sue level has been shown by polymerase chain reaction,
short tandem repeat analysis, and FISH techniques in
the skin and bone marrow of patients with GvHD af-
ter LTV*2%% Peripheral blood chimerism appears
transiently in the majority of patients during the eatly
postoperative period after LT, particularly in the first
week, and rapidly declines by the third to fourth week
post—transplant[39’45]. For this reason, chimerism may not
be evident in the peripheral blood of patients with late-
onset GvHDP**,

Differential diagnosis and clinical significance

The differential diagnosis of GvHD after LT is frequent-
ly delayed because early symptoms are often non-specific.
The differential diagnosis consists of (1) drug-induced
skin reactions, including toxic epidermal necrolysis and
mycophenolate mofetil toxicity; (2) viral exanthemas; (3)
infectious enteritis, including CMV infection and Clostridi-
um difficile colitis, and (4) organ rejection**"™. Many of
the clinical signs of GvHD may also be seen with CMV
infection. The presence of CMV in a patient with GvHD
may complicate the appropriate diagnosis and delay treat-
ment. A significant association between acute GvHD
and CMV after transplant has been documented and may
be related to pancytopenia resulting from bone-marrow
depletion by attacking donor lymphocytes™ ",

A rapid differential diagnosis and early implementa-
tion of treatment for GvHD following LT are two fac-
tors that affect survival. In contrast, studies showing that
eatly treatment was not effective in the ultimate outcome
have also been published"™. Taylor ¢z a/*" based their
opinions on a literature search. They reported that carly
implementation of treatment did not produce a statisti-
cally significant difference in mortality. We found that the
time interval between the appearance of first symptoms
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and definitive diagnosis and/or treatment, which ranged
from 1 to 65 d, was a statistically significant predictor of
death (P < 0.0001).

Treatment of GvHD after liver transplantation

The evidence base for selecting the most appropriate
therapy for established GvHD after LT is very limited;
thus, treatment is largely empirical, although the extensive
literature on managing acute GvHD after stem cell trans-
plantation provides guidance[21’25’27‘40]. A number of treat-
ment modalities have been proposed based on the known
pathophysiological mechanism of GvHD. However, as
most of the treatment modalities are implemented in
combinations, the optimal combination has not yet been
identified. Moreover, some patients respond well to a
decrease in the intensity of immunosuppressive treat-
ment”™, or to replacement with another immunosup-
pressive agent[38‘39’60’61], but good outcomes have also been
reported using incremental doses of immunosuppressive
drugs[52’57‘58’62]. On the other hand, the literature has also
reported the development of acute rejection in patients
whose immunosuppressive drug dosage was decreased
or the relevant medication was ceased; hence, switching
to another medication may seem more reasonable than
changing the dosage of the main immunosuppressive
agentm. Each patient should be evaluated individually.

Among the most frequently administered treatment
modalities for GvHD after LT mentioned in the literature
02546391 Jecrease/cessation/
increase in or replacement of the immunosuppressive
medication™****%and the use of antibodies directly
targeting 'T' lymphocytes, monoclonal antibodies targeting
various receptors on the surfaces of lymphocytes, intra-
venous immunoglobulin™****** a5 an immune support,
and antimicrobial treatments appropriate to suppress the
infection!"',

Most of the experience regarding corticosteroid use
in treating GvHD is based on the practices of hemato-
poietic stem cell transplantationm. The lympholytic and
immunosuppressive effects of steroids, in addition to
their potent anti-inflammatory characteristics, have pro-
vided justification for their widespread administration'”,
In our literature search, steroid treatment was instituted
in 61 of 87 patients in whom GvHD developed after
LT, whereas other treatment modalities were preferred

are corticosteroid treatment

in 21, and the remaining 5 patients were monitored for
symptornsmﬁs‘és]. Death occurred in 43 patients on ste-
roid treatment. Immunosuppressive treatment was re-
administered upon development of acute rejection in two
patients in whom the main immunosuppressive treatment
was replaced by steroid treatment. Etanercept (Enbrel)
therapy was commenced in one patient due to a failed re-
sponse to steroid treatment, and a reduction in cyclospo-
rine, and this approach yielded a successful outcome*”,
Most of the patients who experienced complications or
a suboptimal response to treatment were administered
various monoclonal antibodies or antagonist agents to
T—lymphocytes[“’w]. The most commonly used drugs
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were the following: daclizumab (Zenapax)[21’20’32’68J and

basiliximab (Simulect)*>"***! which bind to the CD25
subunit of interleukin (IL)-2 receptors on the surface
of T-lymphocytes; muromonab (OKT3)™7% which
binds to CD3 receptors on the surface of T-lymphocytes;
alemtuzumab (Campath-1H)"™, which binds to CD52
receptors on the surface of mature lymphocytes; inflix-
imab (Remicade)™™, which was developed against tu-
mor necrosis factor-alpha; denileukin diftitox (Ontak)™,
which was developed by conjugation with diphtheria
toxin for use against the I1L-2 receptors on the surface
of T-lymphocytes; and rituximab (Mabthera)", which
binds to CD20 receptors on the surface of B lympho-
cytes. In addition to these agents, anti-thymocyte globulin
(ATG)P?7 e ffective directly on T-lymphocytes,
and anti-lymphocyte globulin (ALG)*"" were also fre-
quently utilized during treatment. In our literature analy-
sis, we found that ATG, basiliximab, muromonab, ALG,
daclizumab, infliximab, alemtuzumab, and rituximab and
denileukin diftitox were administered in 25, 11, 7, 5, 4, 2,
1, 1, and 1 of the patients, respectively. Of these 57 pa-
tients, 13 were placed on monoclonal antibodies and/or
T-lymphocyte antagonists as a first treatment modality,
whereas steroids, immunosuppressive agents, and various
combinations thereof were administered in 44 patients.
Mortality rates did not differ among treatment conditions
but were quite high in all treatment modalities, indicating
that the most appropriate treatment modality has yet to
be developed.

Prognosis of GvHD after liver transplantation

The prognosis for GvHD that develops after LT is rather
poort, and mortality rates mentioned in the literature
range from 75% to 91.6%"****** The mortality rate
observed in our literature analysis (67.8%) was lower than
that reported in studies cited above. Nearly all patients
died of multiple organ dysfunction syndrome, sepsis, or
gastrointestinal bleeding despite significant antimicrobial
and hematologic support. The only study evaluating mot-
tality in GvHD after LT was a literature search conducted
by Taylor ez a/*” that included 51 cases. According to that
study, rash and fever were identified as risk factors for
mortality. We obtained different results (Table 1), which
suggest that bone marrow (pancytopenia) and intestinal
(diarrhea) involvement had a severe effect on mortality.
However, the retrospective nature of this study, exclusion
of some studies due to inadequate data, failure to obtain
sufficient data regarding an HLLA match, and the absence
of a standardized treatment protocol were limiting fac-
tors. Such high rates of mortality despite any type of ag-
gressive treatment revive the issue of protective precau-
tions prior to LT.

Prevention of GvHD after liver transplantation

Preventing GvHD among patients undergoing LT is an
important issue. Depletion of T-lymphocytes from the
liver before transplantation would eliminate the risk of
GvHD. This could be achieved, at least in principal, by
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treating the cadaveric donor with ALG or by modifying
the donor liver ex vivo by irradiation or perfusion with lytic
monoclonal antibodies directed against a lymphocyte cell-
surface proteinml. However, whether these approaches
can be justified is debatable, given the low incidence of
GvHD after LT, The donot’s immunoactive cells can
be removed by sufficient perfusion of the graft by care-
fully removing perihepatic lymph nodes or through graft
radiation”". Based on our LT experience, perfusion of
grafts from living or cadaveric donors with University of
Wisconsin (Viaspan) or histidine-tryptophan-ketoglutarate
(Custodiol) solution, followed by lactated Ringer’s solu-
tion at 4 'C, has proved a fairy efficacious method to
remove donor-related lymphocytes from graft material.
Some authors believe that transfusion-associated GvHD
can be prevented by irradiating blood products and avoid-
ing the use of related donors. Therefore, limiting the ap-
plication of blood products and using washed red blood
cells, white blood cell-free plasma, or platelets could con-
tribute to the prevention of GvHD'. We prefer to irra-
diate erythrocyte suspensions routinely before transfusion
in patients who have undergone LT.

In conclusion, although GvHD is a rare complication
of LT and the mortality rate remains very high, clinical
features represent an important tool for early diagnosis.
The prognosis remains poor and further research is need-
ed to clarify the pathogenesis of GvHD and to provide
new therapeutic agents for treating this condition effec-
tively.

COMMENTS

Background

Graft-versus-host disease (GvHD) occurs when the donor’s immunocompetent
cells react against the recipient’s cellular antigens. GvHD is a well-known com-
plication in patients who undergo bone-marrow transplantation. However, few
reports have described GvHD after liver or other solid organ transplantation.
The prognosis for GvHD after liver transplantation (LT) is rather poor, and mor-
tality rates mentioned in the literature range from 75% to 91.6%. Therefore, it is
important to determine the factors that affect the prognosis of the disease.
Research frontiers

The authors performed an extensive literature review regarding the develop-
ment of GvHD after LT that included articles in the PubMed, Medline, EBSCO,
EMBASE, and Google Scholar databases published between November 2011
and March 1988.

Innovations and breakthroughs
This study is the most extensive literature review examining factors affecting
mortality in patients who develop GvHD after LT.

Applications

Univariate analyses showed that pancytopenia, diarrhea, an age difference
between the recipient and donor, and time from first symptom occurrence to
diagnosis or treatment were significant risk factors for mortality, and multivariate
analysis demonstrated that an age difference between the recipient and donor
was an independent risk factor for mortality.

Terminology

GVHD can be divided into acute and chronic forms depending on the timing and
character of alloimmune activity. The acute form comprises all manifestations
that occur during the first 100 d after transplantation, and the chronic form in-
cludes all manifestations that occur after 100 d. GvHD can also be divided into
humoral and cellular forms. The humoral form is characterized by hemolysis
and fever and occurs in patients transplanted with ABO-incompatible or non-
identical grafts. The cellular form occurs when immunocompetent donor lym-
phocytes originating from the transplanted liver undergo activation and clonal

(49

Tag
Bnishideng®

WJG | www.wjgnet.com

expansion, allowing them to mount a destructive cellular immune response
against recipient tissues.

Peer review

This is a good descriptive study in which authors determine the factors affecting
mortality in patients who developed GvHD after LT. The results are interesting
and showed that an age difference between the recipient and donor is an inde-
pendent risk factor for mortality in patients who develop GvHD after LT.
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