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A B S T R A C T   

Acute graft-versus-host disease (aGVHD) is a rare complication after liver transplantation that characterized by 
high mortality. We presented a case of aGVHD after orthotopic liver transplantation (OLT) for hepatocellular 
carcinoma (HCC). The patient suffered from fever, oral ulcer, rashes and diarrhea and had a co-infection with 
Cytomegalovirus (CMV). Short tandem repeat (STR) analysis for cluster of differentiation (CD3) cells and skin 
biopsy indicated aGVHD. His regimens included high dose of steroids, ruxolitinib, basiliximab, local liver 
radiotherapy and antibiotics prophylaxis, with the withdrawal of tacrolimus and MMF. Unfortunately, he 
developed an acute rejection followed by cytomegalovirus infection and lung infection. Soon afterwards he was 
sent to “isolation ward” due to high suspicion for clinical coronavirus disease 2019 (COVID-19). Fortunately, He 
was excluded from COVID-19 after nucleic acid and antibody tests. Though closely contact with other COVID-19 
patients for a month, the patient was not affected with COVID-19 through his careful protective measures. 
Finally, the patient recovered after antiviral and antifungal treatment. To our knowledge, this is the first case 
report of a patient recovered from aGVHD as a close contact.   

1. Introduction 

Acute graft-versus-host-disease (aGVHD) is a rare and lethal 
complication occurred in 0.5%–2% of the patients after live trans-
plantation [1–4]. Its mortality rate has been reported up to 75%–100% 
[2,5,6]. Immunocompetent donor lymphocytes engraft and proliferate 
in the recipient's bone marrow and initiate an immunological attack 
against the target organs such as skin, liver, gastrointestinal tract, and 
bone marrow, leading to typical symptoms in these organs [7,8]. 
However, clinical manifestations like fever, rash, diarrhea, and pancy-
topenia are often mistakenly attributed to underlying diseases, drug 
reactions or viral infections, delaying the diagnosis and treatment of 
aGVHD [9–11]. Here, we showed a patient who recovered from aGVHD 
after live transplantation, even as a close contact during the COVID-19 
outbreak. 

2. Case report 

A 61- year-old diabetic man underwent OLT in our facility for he-
patocellular carcinoma secondary to hepatitis B virus (HBV) cirrhosis in 
October 2019. He had a history of liver tumor resection and TACE before 

OLT. Postoperative immunosuppressive regimens were tacrolimus 
(trough concentration level showed in Fig. 1), methylprednisolone 
(decreased from a large dose of 500 mg/d to a maintenance dose of 8 
mg/d on day 7) and mycophenolate mofetil (MMF; 1 mg/day). His 
postoperative recovery was uneventful and discharged on postoperative 
day (POD) 14 with intact liver function. 

However, he presented with an oral ulcer on POD 16, whose routine 
blood and liver function examination were normal. On POD 28, he 
developed a maculopapular skin rash on his bilateral tights and subse-
quently involving the trunk (Fig. 2), accompanied by diarrhea. Labo-
ratory tests showed increased IL-2 receptors(5978 pg/ml), TNF-a (12.4 
pg/ml) and IL-10 (80.1 pg/ml), and normal liver function and routine 
blood. Skin biopsy on POD 32 indicated that mild hyperkeratosis, 
vacuolar degeneration of basal layer of epithelium, lymphocyte in-
filtrations in the epidermis and dermis (Fig. 3) and bone marrow swear 
showed marrow dysplasia. STR analysis revealed 4.82% lymphocyte 
macrochimerism in peripheral blood. These findings were consistent 
with GVHD. 

The process of patient's therapy was showed in Fig. 4. He dis-
continued the tacrolimus and MMF and was treated with methylpred-
nisolone (500 mg for 3 days and tapered to 8 mg within three weeks) on 
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POD 38. Ruxolitinib (5 mg/d), basiliximab (20 mg) and local liver low 
dose radiotherapy (350 cGy/d for 2 times) were administered subse-
quently. The skin rash began to retreat a week after the treatment and 
diarrhea recovered. Unfortunately, on POD 63, the patient developed 
acute rejection with elevated ALT and Total bilirubin (Fig. 5) and was 
treated with methylprednisolone (500 mg/d for 3 days), plasma ex-
change and anti-human T lymphocyte globulin (ATG). On POD 75, he 
suffered from fever (37.8 ◦C)with Cytomegalovirus-positive in periph-
eral blood. After which, the CT imaging indicated multiple ground-glass 
imaging and nodular consolidation in his left lung (Fig. 6). He was 
misdiagnosed as “clinical COVID-19” after consultation by the “Wuhan 
expert group” due to imperfect knowledge of the disease at that time and 
was sent to “isolation ward”, staying with COVID-19 patients for one 

month. Eventually, he was excluded from COVID-19 by nucleic acid and 
antibody tests and discharged after antiviral and antifungal treatment. 
During the one-year follow-up period, the patient was readmitted with 
herpes zoster virus infection 11 months after OLT and was discharged 
after antiviral treatment. 

3. Discussion 

aGVHD, usually developing 3 to 5 weeks after OLT, is an infrequent 
complication, but associated with an extremely high mortality rate 
[7,12]. aGVHD happens in two forms. The first form is antibody- 
mediated. The donor lymphocytes recognize recipients' RBC antigens 
due to an ABO blood type mismatch, resulting in hemolytic anemia. The 
second form is a cellular immune response. The development of aGVHD 
can be summarized into three phases: (1) the activation of the APCs; (2) 
donor-derived T lymphocytes engraft and proliferated in the host tissue; 
(3) target tissue destruction [7,8,13]. The classical “cytokine storm” 
participate in the development of GVHD [14]. Some studies found that 
TNF-α, IL-2 and INF-γ may act as biomarkers for aGVHD and are asso-
ciated with the degree of the disease [15,16]. The reported risk factors 
for aGVHD include donor-recipient age difference greater than 20 years, 
younger donor age, recipient age over 50 years, closely matched HLA, 
hepatocellular carcinoma, autoimmune hepatitis and glucose intoler-
ance [17–20]. In this case, the patient had increased cytokine (TNF-α, IL- 
10) and IL-2 receptors. The donor age was 19 years old, and the patient 
was a 61-year-old diabetic man with hepatocellular carcinoma, ac-
cording to the contributing factors aforementioned. 

The diagnosis of aGVHD after OLT is depended on the clinical fea-
tures, T-lymphocyte macrochimerism and biopsy-proven histologic ev-
idence [21,22]. aGVHD often involves the skin, gastrointestinal tract, 
and bone marrow. The clinical manifestations are usually nonspecific 
(skin rash, diarrhea, fever, and pancytopenia) with normal liver function 
and are often confused with infection or drug adverse effects [20]. Skin 
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Fig. 1. Changes in the concentration of FK506 in peripheral blood trunk.  

Fig. 2. Scattered maculopapular rash on the patient's trunk and pigmentation of the patient's skin after the resolution of the rash.  

Fig. 3. Biopsy of skin rash on POD 32. Mild hyperkeratosis and vacuolar degeneration can be seen in the basal layer of epithelium, and lymphocyte infiltrations can 
be seen in the epidermis and dermis. 
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rash is erythematous, maculopapular and may develop any part of the 
body with subtle and nonpruritic symptoms [23]. Typical skin histologic 
features are vacuolar alteration, dyskeratosis, and lymphocyte infiltra-
tion [24]. Patients with severe diarrhea should be performed endoscopic 
biopsies. aGVHD is implied by showing increased crypt epithelial 
apoptosis, crypt loss and soakage of neutrophilic [25,26]. It has been 
assessed that approximately 10 [9]–1010 donor lymphocytes remain in 
the portal tracts and the parenchyma of the donor liver graft after 
flushing with preservation solution [27,28]. These cells can exist in the 
first weeks after OLT [29,30]. Confirmation of aGVHD is made by 
showing more than 1% lymphocyte macrochimerism in recipient tissues 

[7]. Pancytopenia may be an element of characteristic manifestations. 
However, blood examination was normal in this case. 

The optimal treatment modality for aGVHD remains debatable given 
the rarity of the disease. Corticosteroids are the first-line therapy for 
aGvHD after hematopoietic stem cell transplantation [31]. However, 
aGVHD after LT seemed to respond poorly to the high-dose steroids 
alone. Some kinds of literature have demonstrated a good response to 
the combination with decrease/discontinue/increase in or substitution 
of the immunosuppressive medications [32–35], intravenous immuno-
globulin, antimicrobial prophylaxis, anti-T cell antibodies, anti-B cell 
antibodies [17,36–39]. Other second-line regimens, including IL-2 

Fig. 4. Symptoms and treatment process for GVHD and acute rejection.  

Fig. 5. Changes in liver function after aGVHD.  
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inhibitors (basiliximab), CD2-blockers (alefacept) and TNF-α antago-
nists (infliximab), appear to be promising for steroid-resistant patients 
with aGVHD after LT [12]. In our case, the patient was given a combined 
treatment of steroids, IL-2 antagonists, ruxolitinib, basiliximab and local 
liver radiotherapy and responded well to this regimen. Although the 
patient was encountered with acute rejection and close contact with 
COVID-19 infectors, he was recovered eventually due to proper clinical 
management and rigorous preventive measure, without suffering from 
liver failure or systematic infection. He had continued liver dysfunction 
during the one-year follow-up period, which we attributed to liver 
damage caused by acute rejection and local liver radiotherapy. 

In conclusion, we herein presented a case of a 61-year-old man who 
recovered from aGVHD even as a close contact during the COVID19 
outbreak. Low lymphocyte macrochimerism (4.82%) in the skin and 
lack of the presentation of pancytopenia reflected mild aGVHD and a 
good prognosis of this patient, although the interval from his primary 
diagnosis to the treatment was 10 days. High-dose steroids combined 
with IL-2 antagonists and local liver radiotherapy appear to be a 
promising approach for aGVHD. However, the dose of radiotherapy 
needs further study to avoid liver injury. Ceasing immunosuppressive 
agents seems not to be a good decision. In addition, prophylactic anti-
bacterial, antifungal and antiviral therapy may improve prognosis. 
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