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Abstract

Graft-versus-host disease (GVHD), a serious complication of haematopoietic stem cell transplantation, can occur following solid organ
transplantation. However, diagnosing solid organ transplantation-associated GVHD is difficult, and its risk factors are not fully understood.
Here, we report a GVHD case in a 59-year-old woman with dermatomyositis-associated interstitial pneumonia, who took immunosup-
pressants including corticosteroids before receiving right lung transplantation from a 13-year-old brain-dead male donor. She developed
systemic erythema with desquamation and pancytopenia by day 20. Mixed chimerism with donor- and recipient-type cells in the bone
marrow and skin led to the diagnosis of GVHD. Corticosteroid pulse therapy reduced the symptoms and decreased donor-type cell per-
centage. On day 50, the patient developed donor lung injury and was diagnosed with acute rejection, which was treated using steroid
pulse therapy again. Although the granulocytes were recipient type, donor chimerism of peripheral blood T cells exacerbated on day 68.
Subsequent deterioration of liver function and pulmonary injury in the patient’s own lung led to the diagnosis of relapsing GVHD. The pa-
tient died of multiple organ failure despite treatment with anti-thymocyte globulin. Thus, repeated steroid pulse therapy and age differ-
ence between donors and recipients may predispose to GVHD and T-cell mixed chimerism can be an important diagnostic indicator of
GVHD.
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INTRODUCTION

Graft-versus-host disease (GVHD) is a fatal complication in lung
transplant recipients. The engraftment of donor T cells following
lung transplantation can cause GVHD in the recipient [1]. Mixed
chimerism of donor and recipient T cells in tissue biopsy speci-
mens can confirm the diagnosis of GVHD [2]; however, the diag-
nosis is often difficult and delayed. Moreover, the potential risk
factors for GVHD remain unknown. This case report of GVHD
highlights the importance of repeated corticosteroid therapy and
T-cell chimerism.

CASE PRESENTATION

A 59-year-old woman with dermatomyositis-associated intersti-
tial pneumonia underwent right single-lung transplantation from
a brain-dead 13-year-old male donor. The allelic human leuco-
cyte antigen (HLA) class I and class II genotypes of the donor
were A02:01/24:02, B51:01/40:01, C03:04/15:02, DR14:54/15:01
and DQ05:02/06:02, and those of the recipient were A02:06/
31:01, B39:01/46:01, C01:02/07:02, DR08:03/15:01 and DQ06:02/
03:01. The patient was preoperatively administered tacrolimus,
mizoribine and prednisolone. Methylprednisolone was

administered during surgery. Postoperative immunosuppressive
therapy consisted of triple therapy with tacrolimus, mycopheno-
late mofetil and prednisolone.

The patient developed a skin rash on day 8 that spread
throughout the body. Thereafter, she developed pyrexia and
pancytopenia (Fig. 1A). The patient was diagnosed with GVHD
following examination of bone marrow aspiration results on day
27 showing that 15% of nucleated cells were donor type (Fig. 1B).
Steroid pulse therapy reduced GVHD symptoms and decreased
donor-type cells in peripheral blood. However, she was subse-
quently diagnosed with acute rejection when her chest radio-
graph showed infiltration of the donor lung on day 50, resulting
in respiratory failure. This was diagnosed as acute rejection,
which improved by steroid pulse therapy.

Chimerism analysis of peripheral blood on day 68 revealed
that 95% granulocytes were recipient type, but 95% T cells were
donor type (Fig. 1B). On day 111, both granulocytes and T cells
had changed to donor type (Fig. 1B and Supplementary Material,
Fig. S1). Subsequently, the patient developed diffuse pulmonary
injury in her own left lung and died of multiple organ failure on
day 123. Autopsy-based sex chromosome fluorescent in situ hy-
bridization showed that 80% of nucleated cells in the patient’s
own left lung were donor type (Supplementary Material, Fig. S2A
and B), thus confirming GVHD in the left lung.
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DISCUSSION

GVHD following solid organ transplantation often occurs when
donors and recipients share some common HLA loci [3, 4]. In this
case, however, the lung was transplanted from an unrelated donor
with almost completely mismatched HLAs. The aetiology of GVHD

may derive from immunosuppressants prior to transplantation and
repeated corticosteroid pulse therapy following transplant, which
made the patient could not immunologically reject donor lympho-
cytes. In addition, large age differences between donors and recipi-
ents may increase the risk of GVHD because young donors have
more naive T cells than old recipients [4].

Figure 1: (A) Clinical course. A chest computed tomography scan showed normal donor lung right after surgery. On day 50, donor lung infiltration was observed.
Subsequently, steroid pulse therapy was initiated. Despite administration of anti-thymocyte globulin, the patient developed pulmonary injury in her own left lung.
ATG, anti-thymocyte globulin; WBC, white blood cells; PLT, platelet. (B) The time-sequential results of chimerism analysis of the bone marrow and peripheral blood
are shown. On days 68 and 111, granulocytes and T cells were sorted and subjected to chimerism analysis. Fluorescence in situ hybridization was used on days 27, 43
and 63.
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In this case, donor-type T-cell chimerism preceded whole-
blood donor chimerism and the deterioration of GVHD. Given
that whole-blood chimerism analysis can underestimate donor-
type cell chimerism because of the presence of abundant granu-
locytes, T-cell chimerism might be useful for the early diagnosis
of GVHD.

SUPPLEMENTARY MATERIAL

Supplementary material is available at EJCTS online.
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