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Systemic lupus erythematosus in a 15-year-old
with graft-versus-host disease following liver
transplant and unexpected full
hematopoietic engraftment
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INTRODUCTION
Systemic lupus erythematosus (SLE) is a chronic

autoimmune disease characterized by multisystem
inflammation and the presence of circulating auto-
antibodies directed against self-antigens, with
approximately 10% to 15% of cases presenting in
childhood.1 The etiology is unknown; however, risk
factors include female sex, genetic predisposition,
and environmental factors that can induce both the
onset of the disease and flares of existing disease.2

Diagnosing SLE is often challenging since it may
present in a myriad of ways and may affect nearly
any organ system. We present an unusual case of
SLE in an adolescent male following a liver trans-
plant with an unexpected full engraftment of the
hematopoietic system. This patient did not have any
known risk factors for SLE; therefore, we speculate
that the unanticipated hematopoietic transplant
resulted in the acquisition of genetic variants from
the donor, that were associated with the develop-
ment of SLE.
CASE REPORT
A 15-year-old boy developed a new rash on the

face, neck, chest, and arms. Thirteen years earlier, he
had undergone a cadaveric liver transplant for
fulminant liver failure of unknown etiology. The
donor was an ABO-compatible, deceased boy with a
0/6 human leukocyte antigen mismatch. Three
months after the successful liver transplant, the
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patient developed chronic graft-versus-host disease
(cGVHD) of his skin, eyes (photosensitivity), and
gastrointestinal tract, which was treated with oral
steroids and tacrolimus. The intestinal graft-versus-
host disease symptoms improvedwith treatment, but
the cGVHD of the skin persisted. Nine months after
the transplant, amplification of variable number
tandem repeats in flow-sorted peripheral blood cells
showed the complete engraftment of the donor
lymphoid and myeloid cell lineages, with 100%
of CD31, CD191, CD561, and CD331 cells derived
from the donor.

Five years after the transplant, while receiving
tacrolimus (goal level of 3-5 ng/mL) and low-dose
oral budesonide, the patient developed Evans syn-
drome with a Coombs-positive hemolytic anemia
(hemoglobin 8.7 g/dL, reticulocytes 5.5%, sphero-
cytes seen on peripheral smear) and thrombocyto-
penia (platelets 4000/�L). Over the next 4 years, he
received 3 separate courses of rituximab and 12 total
infusions of intravenous immunoglobulin, with
eventual resolution. The treatment with tacrolimus
and oral budesonide continued, with no further
evidence of cGVHD or cytopenias. Seven months
prior to developing the new skin rash, the tacrolimus
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Fig 1. Systemic lupus erythematosus. Scaly, pink patches and plaques on the malar distribu-
tion of the (A) face, (B) neck and chest, and (C) extensor arms.

Fig 2. Systemic lupus erythematosus. Hematoxylin and eosin staining of skin biopsies showing
(A) interface dermatitis and (B) necrotic keratinocytes.
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was discontinued, and he remained on budesonide
alone.

At presentation, he had a rash but was otherwise
asymptomatic and systemically well. A physical ex-
amination was normal except for the skin, which
revealed scaly, pink patches, and plaques on the
neck, chest, and arms and in a malar distribution on
the face (Fig 1). A skin biopsy revealed interface
dermatitis suggestive of either cGVHD or connective
tissue disease (Fig 2). A laboratory evaluation re-
vealed elevated antinuclear antibodies ([1:2560,
homogenous), elevated antiedouble-stranded DNA
antibodies (394 IU/mL), proteinuria, and serum
hypocomplementemia (C3 55 mg/dL, C4\6.0 mg/
dL.) Other pertinent laboratory results are shown in
Table I. A kidney biopsy demonstrated class IV lupus
nephritis. The patient was classified as having SLE
based on fulfilling the 2019 European League Against
Rheumatism/American College of Rheumatology
classification criteria for SLE.3 At this time; he began
treatment with hydroxychloroquine, prednisone,
and mycophenolate. One year later, he remained
systemically well, the rash had resolved, the
proteinuria had decreased, and the serum antiedou-
ble-stranded DNA and complement levels were
normal.
DISCUSSION
Graft-versus-host disease most commonly arises

after hematopoietic stem cell transplants, with esti-
mations of cGVHD occurring in 6% of pediatric
patients.4 cGVHD arising after a pediatric solid organ
transplant is rare. A recent review identified 70 total
cases, with an incidence of 1.5% following liver
transplants.5 cGVHD is most commonly seen in liver
transplants as compared to other solid organ trans-
plants, likely due to the large number of donor
lymphocytes in the donor portal tract and liver
parenchyma at the time of transplantation.6 Other
autoimmune diseases, including cytopenias, inflam-
matory bowel disease, and alopecia areata, may
occur following solid organ transplantation and
have been reported in 4.5% of pediatric liver trans-
plant recipients.7 The risk of autoimmunity after
a pediatric hematopoietic stem cell transplant is



Table I. Patient’s relevant laboratory values

Laboratory test Result Reference range

ANA titer [1:2560, homogenous \1:40
Antiedouble-stranded DNA antibody 394 IU/mL #10 IU/mL
C3 complement 55 mg/dL (0.55 g/L) 80-156 mg/dL (0.8-1.56 g/L)
C4 complement \6.0 mg/dL (\0.06 g/L) 12-43 mg/dL (0.12-0.43 g/L)
Anti-SSA antibody \100 AU/mL \100 AU/mL
Anti-SSB antibody 110 AU/mL \100 AU/mL
Anticardiolipin antibody 15 GPL units #14 GPL units
Anti-RNP antibody \100 AU/mL \100 AU/mL
Anti-Smith antibody \100 AU/mL \100 AU/mL
Lupus anticoagulant Not detected Not detected
Serum albumin 3.9 g/dL (39 g/L) 3.8e5.4 g/dL (38-54 g/L)
BUN 20 mg/dL (7.14 mmol/L) 5-20 mg/dL (1.7 - 7.14 mmol/L)
Creatinine 0.54 mg/dL (41 mmol/L) 0.5-1.06 mg/dL (38-80 mmol/L)
AST 24 U/L (0.40 mkat/L) 16-38 IU/L (0.26-0.63 mkat/L)
ALT 15 U/L (0.25 mkat/L) 10-35 IU/L (0.16-0.58 mkat/L)
Urine protein $ 300 mg/dL ($ 3.00 g/L) 0 mg/dL (0 g/dL)
24-hour urinary creatinine 1291 mg/24 h (11.4 mmol/d) 290-1870 mg/24 h (2563-16530 mmol/24 h)
24-hour urinary protein 3409 mg/24 h (3.409 g/d) 0-71 mg/24 h (0.071 g/d)

ALT, Alanine aminotransferase; ANA, antinuclear antibody; AST, aspartate aminotransferase; BUN, blood urea nitrogen; RNP,

ribonucleoprotein; SSA, Sj€ogren’s syndrome-related antigen A; SSB, Sj€ogren’s syndrome-related antigen B.
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higher, with up to 14% of children developing
vitiligo, and prior cGVHD is a risk factor.8

There have been prior published reports of SLE
following hematopoietic stem cell transplants
occurring after autologous transplants but not solid
organ or allogeneic hematopoietic stem cell trans-
plants.9 The unusual inadvertent marrow engraft-
ment, along with the liver transplant, likely
transferred donor lymphoid cells with a genetic
predisposition to the development of SLE. Our
patient was an adolescent male and did not have
any other risk factors for SLE, including no known
family history of SLE or related diseases. The donor
was also a male, did not have a known family
history of SLE, and, therefore, most likely trans-
ferred lymphoid cells with a de novo genetic
predisposition to the development of SLE. Neither
the donor nor our patient had a clinical indication
to undergo further analysis to confirm the presence
of genetic variations that are known to be associ-
ated with SLE; therefore, we were unable to
adequately test this hypothesis.

The development of autoimmune cytopenias in
our patient may have been the initial manifestation of
SLE given the known association between Evans
syndrome and the subsequent development of
SLE.10 The evolution of additional manifestations of
SLE could have certainly been delayed by treatment
with immunosuppressive and immunomodulating
agents, eventually becoming apparent when this
therapy was discontinued. Had the patient not
received this therapy, we speculate that the devel-
opment of the rash, nephritis, and autoantibodies
associated with SLE would have occurred earlier.
This case highlights the need for awareness of the
potential for secondary autoimmunity, including
SLE, in cases of solid organ transplantation, particu-
larly when complicated by cGVHD and unexpected
bone marrow engraftment.
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