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Abstract
Graft-verse-host disease (GVHD) is an uncommon fatal 
complication following liver transplantation (LTx). In 
mainland China, only six cases have been reported with 
a morbidity rate up to 1%-2%. Definitive diagnosis 
was achieved by molecular techniques (HLA typing or 
PCR-STR) in only two cases and the remaining cases 
were diagnosed based on typical clinical features 
with exclusion of other possible causes. All patients 
died of septic shock or multiple organ failure even 
after administration of increased corticosteroids and 
supportive therapy, and reduced immunosuppressive 
agents. In our center, two cases of GVHD were found 
among 128 (1.56%) patients. One case was diagnosed 
by detecting lymphocyte macrochimerism through 
DNA-STR. Both of them died even after aggressive 
treatment. In China, the incidence of GVHD is similar to 
that reported by foreign centers except for an extremely 
bad prognosis. Rapid diagnosis is crucial for a better 
prognosis. In China, only 37.5% of cases are diagnosed 
by molecular methods. We recommend detecting 
lymphocyte macrochimerism through DNA-STR to get 
a rapid diagnosis, and interleukin 2-receptor antibody 
(basiliximab or daclizumab) therapy seems to be a good 
choice for the disease. 
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INTRODUCTION
The rapid increase of  liver transplantation (LTx) and the 
development of  immunosuppressive agents are followed 
by an increased incidence of  graft-verse-host disease 
(GVHD) after liver transplantation. GVHD is a rare but 
extremely severe complication from LTx. The incidence 
is about 1%-2% and the mortality rate over 75%[1,2]. 
Although the total number of  LTx performed in 2005 
reached 3500 in mainland China, less than 10 cases of  
GVHD after LTx have been reported and many cases 
were under-diagnosed because of  poor clinical awareness 
and no qualified diagnostic methods. We review in this 
article the literature on the disease in China, including the 
incidence, clinical features, diagnostic methods, treatment 
and prognosis and report about our own experience on 
GVHD after LTx. This study was approved by the ethical 
committee of  our hospital and conforms to the ethical 
guidelines of  Helsinki Declaration.

CASE REPORT
We reviewed the records of  124 adults and 4 pediatric LTx 
in our organ transplantation center from December 2005 
to December 2006, and found two patients with OLT 
associated GVHD (an incidence rate of  1.56%).

Case 1
Case one is a 50-year-old man admitted for liver cirrhosis 
secondary to hepatitis B and hepatocellular carcinoma 
(HCC). Before admission, the patient received regional 
therapy for HCC, including ethanol injection and radio-
frequency ablation. And he also received chemotherapy 
(arsenious acid injection 10mg QD for 4 d) just before 
the operation because his waiting time was longer than 
expected. He received a modified Piggy-back procedure 
and two doses of  daclizumab on post-transplantation d 
1 and d 4 for induction. Donor’s blood type was identical 
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to the recipient’s. Postoperative immunosuppressant 
regimen consisted of  tacrolimus and methylprednisolone. 
FK506 trough level ranged from 2.9 µg/L to 21.2 µg/L 
(mean value 11.7 µg/L) (Figure 1). The patient had 
an uneventful early recovery and could take care of  
himself. Liver function tests (LFTs), electrolytes, blood 
film and ultrasonography were all normal. Discharge 
would be made if  he had not complained of  fever and 
headache. Remittent fever persisted until the patient 
died. Rash appeared one day after fever, so did the 
constipation. Eruption was maculopapular, accentuated 
the abdomen at the very beginning and then developed 
into the back and neck but not palms and toes (Figure 2), 
subsequently oral ulcer and sore throat occurred one 
week later. Considering the possibility of  drug rash, we 
discontinued all suspected drugs and gave an injection 
of  dexamethasone. A biopsy of  skin showed no classical 
pathological change of  GVHD. The patient also presented 
with nausea and vomiting without gas and stool passing. 
The abdominal film revealed lower incomplete intestinal 
obstruction (Figure 3). Nasogastric suction was used 
without improvement. On post-transplantation d 40, upper 
gastrointestinal bleeding developed with severe nausea 
and vomiting. Pancytopenia appeared suddenly with white 
blood cell count dropping from 4500/µL to 330/µL 
within one day, platelet 170 000/µL and hemoglobin 

77 g/L. Bone marrow cellular study showed aplastic 
anemia. We suspected GVHD and a blood sample was 
sent to laboratory for DNA PCR-short tandem repeat 
(PCR-STR) which confirmed the diagnosis (Table 1 and 
Figure 4).We initiated G-CSF injection (Filgrastim 300 µg 
BID) and increased steroids dosage (methylprednisolone 
100 mg QD for 6 d, then tapered gradually). Broad-
spectrum antibiotics, anti-fungals and ⅣIG were also used 
to prevent infection. Unfortunately, the patient died of  
sepsis and multiple organ failure 19 d after the first onset 
of  disease. Figure 5 shows the post-transplantation clinical 
course.

Case 2
Case 2 is a 56-year-old man with end-stage liver disease 
secondary to HBV infection. He received chemotherapy 
preoperatively for tuberculosis infection of  chest wall 
for 6 mo. Modified Piggy-back liver transplantation was 
performed and he was treated with the immunosuppressive 
agents tacrolimus plus corticosteroids. The patient had 
an initial uneventful recovery in post-transplantation 
first week with LFTs dropping to the normal range. 
From postoperative d 8, the patient suffered from acute 
rejection which rapidly recovered in 10 d after MMF and 
corticosteroid impulse therapy was added. The patient 
experienced unidentified remittent fever without chill, 
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Figure 1  The relationship of FK506 trough level and the symptoms. Before the 
onset of disease, FK506 trough level was higher than the target level in case 1. 

Figure 2  Rash on the right arm.

Figure 3  Pneumatosis intestinalis.

Table 1  STR system alleles of peripheral blood and normal skin 
after transplantation

STR alleles Skin alleles Peripheral blood alleles
Amelogenin X, Y               X, Y
D5S818 10, 11               10, 11, 12
FGA 24, 24               23, 24, 25
D3S1358 15, 15               15, 15
TH01   9, 9                 9, 9
D13S317 11, 14                 8, 11,12, 14
D16S539   9, 11                 9, 11, 14
D2S1338 24, 25               19, 24, 25, 26
D8S1179 10, 14               10, 13, 14
D21S11 30, 30               29, 30, 31
D7S820 10, 11               10, 11, 12
CSF1PO 10, 12               10, 12
D19S433 14.2, 15.2               14, 14.2, 15.2
vWA 18, 19               17, 18, 19
TPOX   8, 9                 9, 11, 12
D18S51 20, 21               12, 13, 20, 21

STR: Short tandem repeat.



accompanied by severe diarrhea, and maculopapular 
rash in face and neck. Since the patient had a history of  
tuberculosis infection, disseminated tuberculosis was 
suspected and he was started on chemotherapy. Multiple 
TB culture of  urine and sputum (over 10 times respectively) 
and repeated bacterial culture and fungal culture of  urine 
and peripheral blood showed no pathogen. Both CMV-Ag 
and EB-IgA were negative. And pancytopenia developed 
one week later. Then drug reaction and GVHD were 
suspected. The disease progressed even after withdrawing 
all suspected drug, corticosteroids therapy and supportive 
therapy were added, including broad-spectrum antibiotics, 
anti-fungals, G-CSF (Filgrastim 300 µg bid) and IVIG. 
Gastrointestinal bleeding occurred on post-transplantation 
d 59 and the patient died of  pneumonia and multiple 
organ failure 5 d later. No definitive diagnosis was made at 
the end, however, GVHD was highly suspected because: (1) 
the clinical features were characteristic; (2) All symptoms 
started from post-transplantation wk 3, and no pathogen 
was found in the clinical course; (3) the disease progressed 
after withdrawing all suspected drugs; and (4) LFTs were 
within normal range when the disease developed and 
deteriorated at the end of  clinical course.

DISCUSSION
GVHD is an increasing common fatal complication after 

LTx. The reported incidence of  this complication varied 
from 0.1% to 2% with a high mortality rate of  over 
75%[1,2]. Its mechanism is still unclear although there are 
three known essential requirements[3]: (1) the graft must 
contain immunocompetent cells, (2) the recipient must be 
recognized as foreigner by the graft, and (3) the recipient 
must be unable to reject the graft before it mounts an 
effective immune response. A three-phase model is useful 
as a framework for understanding the pathogenesis of  
GVHD following LTx[4]. Phase 1 comprises the preparative 
regimen (chemotherapy and/or radiotherapy); phase 2 is 
the activation and proliferation of  alloreactive donor T cells; 
and phase 3 is the effector phase. To date more and more 
research focuses on the cytokines network in the disease 
course. The clinical features consist of  fever, rash, intestinal 
symptoms and neutropenia or pancytopenia which is 
undistinguished from drug reaction and viral infections. The 
diagnosis is based on the characteristic clinical presentations, 
histological proof  of  target tissue damage and molecular 
manifestation of  invasion of  recipient target tissue by 
donor T cells. The latter is most important because it is 
specific for GVHD and the remaining two may also be 
found in other diseases. The treatment regimen is generally 
disappointing, including corticosteroid therapy, reduced 
or increased immunosuppressant, prevention of  infection 
and supportive treatment, although interleukin-2 receptor 
antibodies (basiliximab and daclizumab) are recommended 
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Figure 4  DNA-STR results of peripheral blood and normal skin in the transplanted recipients. The X axis corresponds to the size of amplified products as noted in base 
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as an important treatment choice[5-7]. 
In a thorough search of  Chinese language medical 

literatures and English language literatures by Chinese 
organ transplant institutions, we could find only two case 
reports by two different organ transplantation centers in 
mainland China (up to January 2007)[8,9]. Six cases with 
GVHD after LTx are  summarized in Tables 2 and 3. Four 
cases were diagnosed by characteristic clinical presentation, 
the remaining two by PCR-SSP for detecting the peripheral 
lymphocyte macrochimerism. None of  the six cases 
survived after empirical treatment.

The incidence and clinical presentations resemble 
that reported by others. We must take GVHD into 
consideration when a recipient presents with fever, rash, 
diarrhea and neutropenia or pancytopenia without known 
causes since the incidence of  this disease is not so low as 
expected and the outcome is terribly bad. The diagnosis 
is difficult in the beginning of  the clinical course, which 
poses a great challenge in treatment. In China, only 3/8 
cases are diagnosed with specific molecular techniques 
which detect the lymphocyte macrochimerism or skin 
invasion by donor T cells, and 5/8 cases are diagnosed 
based on the classical clinical features with or without 
histology of  rash skin biopsy and other causes. Without 
rapid molecular methods to confirm the diagnosis, early 
initiation of  specific treatment is impossible and the 
poor outcome is unavoidable. No percentage of  donor 
lymphocyte has been reported by other Chinese authors 

except our article, the so-called confirmed diagnosis may 
not be accurate because microchimerism is a common 
phenomenon within 3-4 wk after LTx[10]. The diagnosis 
needs to be supported by lymphocyte macrochimerism 
usually detected by HLA typing through PCR-SSP or by 
DNA PCR-STR with or without flow cytometric tests[11,12]. 
Fluorescent in situ hybridization (FISH) can also be used 
to confirm the diagnosis with limited function because 
unmatched gender is needed for this test. R.Domiati-
Saad et al[13] compared different molecular techniques used 
for confirming the lymphocyte macrochimerism. They 
recommended: (1) Repeat HLA classⅠtyping by serologic 
methods using purified T cells and/or class Ⅱ typing by 
PCR-SSP; (2) since PCR-SSP is too sensitive to normal 
levels, a level above 10% should be detected by serologic 
method, while PCR-SSP may detect levels around 1%; 
(3) STR method can be used to quantify the contribution 
of  donor T cells when donor HLA antigens are detected, 
CD3 donor fraction above 20% is highly suggestive of  
GVHD; and 4) STR testing of  CD3 or CD8 populations 
should be performed twice a week to monitor the patients’ 
response to treatment. In our case 1, DNA-STR was used 
to detect lymphocyte macrochimerism. Lymphocytes of  
donor origin occupied over 60% of  lymphocyte population 
and the diagnosis was confirmed although the patient did 
not have diarrhea and the histology of  skin biopsy was not 
so clear. In our study, no patient survived after aggressive 
treatment. The extremely poor prognosis was attributed 
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Table 3  Treatment, time point of treatment and patient outcome

Case                         Treatment Time point of treatment
       after onset (d)

               Outcome

    1 Decreased immunosuppressant; G-CSF; IVIG                     16 Death, infection
    2 Decreased immunosuppressant; Methylprednisolone 

80 mg × 10 d, then taper rapidly; G-CSF; IVIG
                      6 Death, gastrointestinal bleeding, 

infection, MOF
    3 Decreased immunosuppressant; Methylprednisolone 

80 mg × 10 d, then taper rapidly; G-CSF; ATG; IVIG 
                    16 Death, gastrointestinal bleeding, 

infection, ARDS
    4 Decreased immunosuppressant; Methylpredprednisolone 

impulse treatment, then taper; G-CSF
                      5 Death, gastrointestinal bleeding, 

infection, MOF
    5 Discontinued immunosuppressant; Methylprednisolone 

impulse 480 mg/d, then taper; G-CSF; IVIG
                      6 Death, infection, gastrointestinal 

bleeding, respiratory failure
    6 Non-specific treatment                       ? Death, infection

G-CSF: Granulocyte colony-stimulating factor; ⅣIG: Intravenous immunoglobin therapy; MOF: Multiple organ failure; ARDS: Acute respiratory distress 
syndrome.

mostly to the failure in confirming early diagnosis and lack 
of  specific treatment. The common treatment includes 
reducing or even withdrawing immunosuppressant, 
increasing corticosteroids and supportive therapy (broad-
spectrum antibiotics, anti-fungals, antivirus, ⅣIG and 
G-CSF if  neutropenia or pancytopenia develops). The 
dosage and duration of  corticosteroids varied among 
different centers. No interleukin-2 receptor antibody 
(basiliximab or daclizumab) has been used as a treatment 
choice.

In summary, GVHD fol lowing OLT is under-
diagnosed in China with a 100% mortality rate due to 
the poor awareness of  the disease and lack of  specific 
molecular techniques for diagnosis, and this is why we 
could only select the cases from 2005 to 2006. It is 
reported that HLA and age may increase the chance 
of  GVHD development after OLT[1]. We believe that 
immunocompromise status of  the recipients is important 
in the development of  this disease because both of  our 
patients received chemotherapy preoperatively. For the 
recipients suspected of  having GVHD, we would suggest 
that: (1) when a recipient is presented with unidentified 
fever, rash, gastrointestinal symptoms and bone marrow 
failure, GVHD must be taken into consideration as the 
failed early diagnosis would endanger the patient with the 
edge of  death; (2) biopsy of  rash skin or damaged gut 
should be done as soon as possible, which can support 
the diagnosis of  GVHD even though it is not specific 
for this disease. And HLA typing of  both recipients 
and donors should be performed preoperatively so that 
lymphocyte macrochimerism can be detected by HLA 

typing through PCR-SSP or serologic methods. Quantified 
the contribution of  donor T cells is crucial for establishing 
the diagnosis since lymphocyte microchimerism is a 
common phenomenon in the early stage after OLT. STR 
is a valid and rapid technique for this purpose; (3) when 
GVHD is highly suspected or confirmed and infection 
is ruled out, specific treatment should be initiated as 
soon as possible which includes corticosteroids, reduced 
immunosuppressive agents, prevention of  infection 
and supportive therapy. Interleukin-2 receptor antibody 
(basiliximab or daclizumab) should also be tried since it 
has been reported to be successful in several cases.
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