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CASE REPORT

Isolated intestinal manifestation of graft-versus-host
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Abstract

Graft-versus-host disease (GVVHD) is a potentially lethal complication commonly occurring after hematopoietic stem cell
transplantation and non-irradiated blood cell transfusion in patients with underlying immunodeficiency. In solid organ
transplantation GVHD however is a rarity. There have been four cases of GVHD after renal transplantation, most of them
with fulminant systemic clinical manifestation and mostly associated with blood transfusions. We report the first case of a
four HLA-antigen mismatched kidney transplant patient who presented with diarrhea due to intestine-only manifestation
of GVHD and was treated successfully with quadruple immunosuppression.
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1 Introduction

Graft-versus-host disease is a potentially lethal complication occurring after transplantation, frequently observed
following hematopoietic stem cell transplantation in up to 50% of cases '!. However in solid organ transplantation GVHD
is a less frequent phenomenon depending on the organ transplanted. Highest rates of occurrence after solid organ
transplantation are observed after small bowel (5.6%) and liver transplantation (1%-2%) . The diagnosis is made by
clinical appearance of fever, skin rash, weight loss and diarrhea quickly leading to multisystem disease. Because of the
high rate of fatal progression (up to 75% mortality) early diagnosis is crucial but often difficult due to the non-specific
clinical features (. Clinical symptoms are often attributed to infectious complications or immunosuppressive medication.

Standardized treatment protocols for solid organ transplant patients are not yet established. There have only been four case
reports on GVHD after kidney-only transplantation 1. All of the cases exhibited multiple clinical symptoms. However, to
date there is no report on a case with isolated intestinal manifestation of GVHD.
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2 Case report

We report of a 64-year-old Caucasian female with end-stage renal disease of unknown origin. She underwent ABO- and
sex-compatible renal transplantation from a 50-year-old deceased donor. Cross-match showed a four HLA-antigens
mismatch. Induction therapy was performed using basiliximab. Immunosuppression included tacrolimus (trough level
6-8ng/ml), 2000mg mycophenolate mofetile (MMF) and 5mg prednisone. Beginning on postoperative day (POD) 5 the
patient had impaired graft function. Due to biopsy proven acute cellular rejection anti-thymoglobulin was administered for
8 days. At time of discharge (POD34) the patient had adequate diuresis and serum creatinine level was 1.7mg/dl. The
patient received multiple red blood cell transfusions that had not been irradiated.

On POD 262 the patient was readmitted with low-grade fever, fatigue and chronic mucoid to watery diarrhea. Clinical
examination showed anorexia (BMI 15.7) due to significant weight loss of 14.3% (40.3kg compared to 47kg at 160cm
height). Supportive parenteral nutrition was started. Blood work showed elevated serum creatinine level at 3.7mg/dl and
anemia (hemoglobin 8.2 mg/dl). Leukocyte and platelet counts were 5.12 G/l and 350 G/I respectively. Further peripheral
blood work showed low T-cells (CD3 positive cells 450/ul; norm 800-3500/ul) and B-cells (CD19 positive cells 16/ul;
norm 70-800/ul). T-helper cell subpopulation was significantly reduced (CD3 and CD4 positive cells 106/ul; norm 500-
2000/ul). To further evaluate the patient’s anemia we performed bone marrow biopsy, which showed reduction of all three
cell lines. We attributed this finding to toxic effects of immunosuppressive medication. Urine and blood parameters
showed no further sign of infection. Repeated blood, urine and stool cultures could not isolate bacterial, fungal or viral
pathogens. PCR from stool and blood samples for viral nucleic acid including norwalk-, adeno- and cytomegalovirus were
repeatedly negative.

Despite the lack of signs of infection antibiotic therapy was started due to differential diagnoses including infectious
gastroenteritis and MMF associated Gl-toxicity. Initial MMF-dosage of 2000mg was reduced to 720mg mycophenolate
per day. Despite this therapy the symptoms remained unchanged. We performed colonoscopy, which macroscopically
showed moderate pancolitis with diffuse erythema, erosions and fibrinous adhesions (see Figure 1). Histopathological
evaluation of the tissue samples showed extensive impairment of crypt architecture, partial crypt loss, mucosal
denudation, increased numbers of apoptotic bodies and predominant lympho-plasmatic infiltration (see Figure 2).
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Figure 2. (HE-staining) Mildly flattened mucosa with
detachment of large epithelial casts (A, B). Mildly stromal
lymphoplasmacellular and partial eosinophilic infiltration.
Apoptosis in crypt basis (arrow) (C). Ubiquitanous residual
microcrypts (D).

Figure 1. Macroscopic picture of the patient’s colon shows
diffuse erythema, erosions and fibrinous adhesions.

After further review of the histopathologic specimens, the above-mentioned findings, according to the NIH reference
pathology, were consistent with intestinal GVHD grade 3 . Chimerism could not be demonstrated directly. Meanwhile
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we performed direct antiglobulin test (DAT), which resulted positive. We attributed this observation as an indirect sign of
graft-versus-host aggression. According to NIH consensus criteria the patient’s disease was consistent with a single organ
(intestine) moderate to severe manifestation of GVHD (severity score of 2-3) [".

After the diagnosis of graft-versus-host disease was established we started steroid pulse treatment with prednisolone 100
mg per day for 10 days, then tapered down in the course of 4 weeks. In addition we intensified the immunosuppressive
regimen to a quadruple therapy with sirolimus (trough level 4-7 ng/ml), minimal-dose tacrolimus (trough level <2 ng/ml),
increased MMF dosage (500 mg three times a day) and prednisone (5 mg per day).

Following this treatment the patient’s diarrhea stopped and creatinine level decreased. Protocol colonoscopy 48 days after
treatment showed no pathologic findings macro- and microscopically. The patient was discharged on POD 347.

3 Discussion

We discuss the first case of a female renal transplant patient with isolated intestinal manifestation of GVHD that was
treated successfully ®\. In our case the clinical appearance of the patient is consistent with infectious colitis,
MMF-GI-toxicity and an intestinal manifestation of overlap GVHD according to the 2005 NIH consensus criteria . Our
patient’s chronic nausea, vomiting and diarrhea caused a wasting-like syndrome over 100 days after transplant. Further
evidence to the diagnosis GVHD can be given by showing peripheral chimerism for example via fluorescence in-situ
hybridization (FISH) analysis in cases of XY/XX-chromosome incompatible transplantation or peripheral HLA-typing by
flow cytometry . As mentioned above showing chimerism in peripheral blood samples via flow cytometry at the time
was not available at our institution. Also neither anti-ABO-antibodies against the patient nor Y-chromosomes in bowel
specimen were detectable due to sex- and ABO-compatible donor organ.

Like the majority of clinicians we first considered infectious colitis to be the most likely differential diagnosis at the time
of admission. However, when symptoms persisted despite under antibiotic and antiviral therapy we virtually could rule out
an infectious cause of the patient’s impairments.

The histologic findings of the bowel specimen led us to the differential diagnosis of MMF-related Gl-toxicity.
MMPF-toxicity is known to display GVHD-like histologic changes in the intestine . However, the initial diagnosis of
MMEF-toxicity as a far more common cause than GVHD was abandoned upon the lack of clinical response to reduction of
MMF-dosage and the uncommon severity (grade 3) of GVHD in our patient.

The only finding that was neither consistent with infectious colitis nor MMF related Gl-toxicity was the positively reacting
DAT. Retrospectively, GVHD was considered relatively late after ruling out common causes due to non-response to
treatment.

Standard treatment protocols for GVHD after solid organ transplantation are not established. The majority of authors
suggest immunosuppressive therapy referring to treatment protocols in bone marrow transplant patients, whereas others
suggest pausing immunosuppression © % Kim et al. published a case of intestinal GVHD after 4/6 HLA mismatched
deceased donor kidney transplantation. The authors decided to withdraw immunosuppression compromising MMF and
tacrolimus and treat the patient with high dose steroids only. However, that patient developed progressive multiorgan
failure and passed only 19 days after the diagnosis was established ™.

Despite having a single organ manifestation only, we classified our patient as moderate to severe GVHD in accordance to
NIH staging because of the significant weight loss and the need of nutritional supplement. Based on this staging we
decided to intensify systemic immunosuppression to avoid fulminant severe GVHD with high mortality.
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Impaired immunocompetence of the recipient due to immunosuppressive medication is a well-documented risk factor.
Immunocompromised recipients lack the ability to eliminate passenger donor leukocytes and therefore are more
susceptible to develop GVHD [ 231,

The mechanism of GVHD in solid organ transplantation is not fully understood. The suggested mechanisms include tissue
injury leading to a release of proinflammatory, major histocompatibility complex (MHC) and costimulatory molecules.
Furthermore proliferation and differentiation of donor T-cells and expression of MHC-class-1l are involved. These
processes require immunocompetent cells for costimulation of effector cells. It is well known that simple manipulation or
ischemia-reperfusion of the bowel can cause severe inflammation. Due to the high immunogenicity the gut naturally
seems to be one of the favored target organs that are affected by GVHD 1 31, It is conceivable that a favorable condition
for GVHD was present in our patient. The hypocellular bone marrow and the low numbers of immunocompetent
peripheral blood cells might have contributed to a scenario where donor leukocytes were able to translocate into the bowel
to cause the patient’s symptoms.

The immunosuppressive regimen of the patient may be a putative risk factor as well. Although the combination of a
calcineurin inhibitor (CNI) and MMF is commonly considered safe recent studies and meta analyses describe a higher
incidence of (severe) GVHD in patients under tacrolimus and MMF-based immunosuppression 68, Our patient was on
tacrolimus, MMF and steroids. MMF inhibits leukocyte proliferation by inhibiting inosine 5’-monophosphate
dehydrogenase, which is a rate-limiting enzyme in the de novo synthesis of guanosine. Recent studies have shown
differential effects of MMF on T-cell subpopulations. The addition of MMF to the immunosuppressive regimen preserves
regulatory T-cell (T-reg) subpopulation. T-reg cells are known to prevent and reduce GVHD. However, the response of
different T-reg cells (activated or resting, donor or host derived) to MMF might differ and is not well understood %, The
above mentioned immune dysregulations caused by MMF might have impaired the host’s functional T-cell response
(more than the donor’s). This may have favored the survival and proliferation of donor derived immunocompetent cells
thus, leading to the development of the patient’s GVHD. As mentioned above we treated our patient with intensified
quadruple immunosuppression. The CNI-based regimen was altered to the mTOR-inhibitor sirolimus with only low dose
CNI. According to the reported case we rather suggest an intensified quadruple immusuppression with steroid pulse
instead of withdrawal of immunosuppressive medication.

In other organs GVHD appears within first few weeks to months post transplant [*. The reported cases of GVHD after
kidney transplantation show a later time frame (mean 142.4, median 145, range 17 to 262 days after transplant). In our case
GVHD occurred 262 days after transplant. It is conceivable, that the treatment of acute cellular rejection with
anti-thymoglobulin (ATG) depleted not only the host’s but also the donor T-lymphocytes. Thus delaying the onset of
GVHD significantly. ATG is known to reduce the risk of GVHD. Especially in hemato-oncologic regimens it is used to
prevent GVHD after allogeneic stem cell transplantation 22!, Another possible explanation for the late onset of GVHD
in kidney transplant patients could be the amount of transplanted immunocompetent donor cells. Donor lymphocytes are
present roughly for two weeks in liver transplant patients. The amount of transplanted immunologic donor cells in liver
transplants is approximately 10° to 10™°, which is comparable to the amount of donor cells transplanted in stem cell
transplantation and considerably lower than in small bowel graft. In kidneys there is clear evidence that resident
leukocytes are present and further T-cells being recruited in traumatic situations like ischemia-reperfusion (i.e. during
transplantation). The amount of transferred immunologic cells by human kidney grafts is unclear but considered to be
significantly lower compared to liver or intestinal grafts > %!, We suggest a correlation between the amount of donor
T-cells and the occurrence of GVHD. Low numbers of host-specific donor cells are less likely to be activated by their
corresponding epitope and therefore might lead to the observed longer period after transplantation before the onset of
clinical symptoms.

In conclusion, even though in our patient peripheral chimerism could not be demonstrated, the patient’s clinical
appearance with wasting-like syndrome and good clinical response to escalated quadruple immunosuppression and the
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lack of evidence for other causes as well as the patient’s immunodeficiency, as a suggested favorable condition, strongly
suggest an intestinal graft-versus-host-reaction. We recommend that in kidney transplant patients presenting with chronic
diarrhea without signs of infection or viral disease, especially with impaired immune status, GVHD should be included
early into the differential diagnosis even up to 8 months after transplantation. Intensified immunosuppressive treatment
should be considered even though an impaired immune competence might have led to the disease.
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