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Abstract

Graft-versus-host-disease is a rare complication seen after solid organ transplantation with a high mortality rate.
Graft-versus-host-disease presents with fever, rash, diarrhea and cytopenia that causes challenges in differential
diagnose of cytomegalovirus infection and drug reaction. We present a case who transplanted from living-donor due
to hepatocellular carcinoma and chronic hepatitis C infection. He was hospitalized with a pre-diagnosis of graft-
versus-host-disease, cytomegalovirus infection and drug reaction.
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Introduction
Graft-versus-host-disease (GVHD) is an immune reaction that

occurs due to recognition of the host’s cell surface antigens and
stimulation of cell mediated cytotoxicity by donor T lymphocytes [1].
It is a rare complication of solid organ transplantation, though it
occurs frequently after hematopoietic stem cell transplantation. GVHD
after cadaveric liver transplantation is described firstly by Burdick at al.
[2]. Risk factors for GVHD after cadaveric liver transplantation is
described as recipient over 50 years old, young donor, age difference
more than 20 years between donor and recipient, HLA class one
mismatch and glucose intolerance. Some researches demonstrated that
one-way HLA-matching is a risk factor for recipients of living-donor
liver transplantation [3,4]. The incidence of GVHD after orthotopic
liver transplantation is reported to be 0.1% by the United Network for
Organ Sharing (UNOS) [5]. The mortality rate is more than 75% in
published reports [6]. Most of the data comes from cadaveric liver
transplantation whereas there exist only few case reports in the
literature for living-donor liver transplantation related GVHD, and
actual incidence is not known. Acute GVHD presents with fever, rash,
diarrhea, and pancytopenia typically occur between 1st-8th week after
transplantation [7]. Differential diagnosis of acute GVHD includes
cytomegalovirus (CMV) infection and immunosuppressive drug
reaction; those cannot be easily distinguished [6]. We want to present a
case who was transplanted from living-donor and hospitalized in our
clinic with pre-diagnosis of GVHD, CMV infection and drug reaction.

Case Report
Written informed consent was taken from the patient. He was 56

years old male patient, diagnosed as hepatocellular carcinoma (HCC)
and chronic hepatitis C infection. He was also type 2 diabetic, treated
with oral anti-diabetics. His blood type was Rh negative-0 sub-group,
and was transplanted from a living donor; his son. He was taken
immunosuppressive therapy; tacrolimus, everolimus,

methylprednisolone and prophylactic antibiotics, sulphomethaxasol-
trimethoprim and acyclovir. He admitted to our hospital for fever on
26th day of transplantation. On the 2nd day of his admission, he
developed erythematous rash starting from chest and neck, then
spreading to the whole body (Figure 1). He had bloody-mucous
diarrhea up to 8-10 times a day. The vital signs were normal, except
tachycardia (127 beats/min). Transaminases were normal, alkaline
phosphatase was 144 IU/L, gamma-glutamyl transferase was 270 IU/L,
total bilirubin was 6.49 mg/dL, direct bilirubin was 5.80 mg/dL,
creatinine was 1.53 mg/dL, urea was 102 mg/dL, white blood count
(WBC) was 9550/μL, hb was 16.2 g/dL and peripheral platelet count
was 123.000/mL, respectively.

Figure 1: Whole body rash and mucositis.
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Immunosuppressive therapy and antibiotics were stopped.
Colonoscopy showed diffuse mucosal defects (Figure 2). Skin biopsy
and colonoscopic biopsies were taken immediately, and high dose
intravenous corticosteroids were started. Histopathologic examination
of skin biopsy showed compact parakeratosis on the surface,
acanthosis on the epidermis; diffuse single cell necrosis and
lymphocyte exocytosis. On the superficial dermis, rare perivascular
melanophages and mixed inflammatory lymphocyte infiltration
including eosinophils were seen. Significant apoptotic changes and
necrobiotic debris were seen on foveolar and glandular epithelium in
colon specimens.

Figure 2: Colonoscopy showed diffuse mucosal defects.

Apoptotic bodies and regenerative changes were found in the
microscopic examination on the cryptic epithelium of cecum,
transverse colon, and rectal samples. Mucosal denudation was present
in the rectal biopsy. Pathological specimens were evaluated for GVHD.
CMV was found immunohistochemically at the colonic specimen
(Figure 3), and PCR result was positive for CMV-DNA on colonic
tissue. On 33rd day of transplantation, he was diagnosed as septic
shock; broad spectrum antibiotherapy was introduced empirically.
There was no growth in the blood and stool cultures. He was deceased

on the 34th day of transplantation due to septic shock and multiorgan
failure which was 1 week after the onset of GVHD.

Figure 3: CMV was found immunohistochemically at the colonic
specimen.

Discussion
GVHD is a rare complication with high mortality rates seen after

orthotropic liver transplantation. Although most of the reported cases
were seen after cadaveric transplantation, there were a few case reports
about GVHD after living-donor liver transplantation. The incidence of
GVHD after living-donor liver transplantation is unknown. In our
center, we performed more than 1000 liver transplantations (more
than 60% living-donor), and present case was the first one who
experienced GVHD after living-donor liver transplantation.
Mechanism of GVHD, seen after orthotropic liver transplantation has
not been fully understood, but is thought to have emerged in a similar
way to the immunological response of transfusion-associated GVHD.
Our case was diagnosed as grade 3 GVHD according to International
Bone Marrow Registiration (IBMTR) severity index (Tables 1 and 2).

Stage Skin Involvement (Maculopapular rash) Liver involvement (Bilirubin level) Gastrointestinal involvement (Stool volume)

1 0 Below 2.00 500 ml and less

2 25% or less 2.0-2.9 More than 500

3 25-50% 3.0-5.9 More than 1000

4 50% or more 6.0-14.9 More than 1500

5 Bullous changes 15.0 or higher More than 2000

Table 1: International Bone Marrow Registiration (IBMTR) grades acute GVHD as follows [8].

Risk factors for GVHD seen after orthotropic liver transplantation
were described by Akbulut S et al. which were the presence of close
HLA matching between the recipient and donor, blood transfusion
prior to transplantation, immunesuppressive treatment before
transplantation, glucose intolerance, rejection before GVHD,
autoimmune hepatitis, alcoholic liver disease, HCC, re-transplantation,
a large age discrepancy between donor (younger) and recipient (older),

recipient age >65 years, and multiorgan transplantation [9]. Murali et
al. described risk factors for GVHD that were being recipient over 50
years old, young donor, age difference more than 20 years between
donor and recipient, HLA class one mismatch and glucose intolerance
[10]. Present case had most of the risk factors for GVHD. As in our
case, there is higher GVHD risk in patients who had HCC-related
transplant [10]. Risk factors for living-donor liver transplantation are
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not exactly known, however, transplantation from a donor with 1-way
HLA match carries an extremely high risk of developing GVHD in
living-donor liver transplantation [11].

Grade
Skin
involvement

Liver
involvement

GI
involvement

Functional
Loss

0 0 0 0 None

1 01-02 0 0 None

2 3 1 1 Mild

3 4 02-03 02-04 Moderate

4 5 4 5 Severe

Table 2: International Bone Marrow Registiration (IBMTR) grades
acute GVHD as follows [8].

GVHD is seen between 3 to 5 weeks after the transplantation. There
occur erythematous and maculopapular rash that starts from any part
of the body including palms, soles, volar faces of extremities and trunk.
Rash may not be itchy, but it is recognized by the patient. Keratinocyte
apoptosis and lymphocyte exocytosis in epidermis and vacuolar
alteration in dermo-epidermal junction are the characteristic features
of histopathological skin examination [10]; these findings were seen in
our patient's skin biopsy. GVHD affects all three hematopoietic lines.
Alloreactive T lymphocytes engraft in the bone marrow of recipient
and attack to hematopoietic cells by immune-mediated mechanisms.
Cytopenia is usually found in the first few months after orthotropic
liver transplantation, due to infections (Herpes virus, CMV, Epstein-
Barr virus and parvovirus B19) and drugs (Mycophenolate mofetil,
valganciclovir, trimethoprim-sulphomethaxosol). Cytopenia is known
to be a poor prognostic factor in GVHD and leukopenia-related sepsis
is reported as one of the reasons for mortality [10]. Gastrointestinal
manifestations are seen frequently in GVHD. Diarrhea is the most
common symptom seen after solid organ transplantation. 10-13% of
patients have diarrhea in the first four months of transplantation.
Clostridium difficile related infections, CMV colitis and drugs, mostly
mycophenolate mofetil and mTor inhibitors, give rise to diarrhea.
Superficial ulceration of the gastrointestinal mucosa, exudation and
erythema are found in endoscopy, but sensitivity and specificity of the
signs are very low; so histopathological correlation is needed.
Rectosigmoid biopsy is the most sensitive method for differential
diagnosis. Increased cryptic epithelial apoptosis, cryptic loss and
neutrophil infiltration are described under light microscope [10], as
same as our findings of histopathologic examination of colonic biopsy
samples. Fever and rash occur early period of GVHD, which is similar
to immunosuppressive drug reactions and CMV infection seen in
immunocompromised patients. This similarity may cause
misdiagnose. Skin biopsy which is not pathognomonic shows
dyskeratosis, lymphocyte exocytosis, perivascular lymphocyte
infiltration in dermis, apoptosis in epidermal rete pegs, satellite
lymphocytes near to dyskeratotic epidermis [12,13]. Epithelial
apoptosis is also found in CMV infection, but diagnosed by viral
inclusions in immunohistochemistry [10]. CMV-DNA positivity in
PCR supports the diagnosis. CMV infection and gastrointestinal
involvement of GVHD is frequently seen together; and we diagnosed
our case as coexistence of GVHD and superimposed CMV infection.
This co-existency causes some difficulties in diagnosis and also in
treatment [14]. Co-existence of GVHD and CMV colitis is known to
have a negative influence on prognosis and survival [15]. On the other

hand, immunological changes caused by GVHD adversely affect
antiviral treatment for CMV. HLA incompatible donor transplantation
is a risk factor for CMV infection by itself.

Conclusion
In conclusion, in patients receiving immunosuppressive treatment

after solid organ transplantation, fever and rash development should
be possibly linked with GVHD, but CMV infection, drug reactions
should be remembered in the differential diagnosis. CMV coexistence
with GVHD should also be kept in mind.
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