
Abhinav Humar Hemolytic uremic syndrome in small-bowel 
Jose Jessurun 
Harvey L. Sharp 
Rainer W. G. Gruessner 

Received: 29 October 1998 
Received after revision: 12 March 1999 
Accepted: 3 May 1999 

A. Humar @) . R. W. G. Gruessner 
Department of Surgery, 
University of Minnesota, Box 90 Mayo, 
420 Delaware St. S. E., Minneapolis, 
MN 55455, USA 
e-mail: humarOOl@tc.urnn.edu, 
Tel.: + 1-612-6251485, 
Fax: + 1-612-6246969 

J. Jessurun 
Department of Pathology, 
University of Minnesota, Minneapolis, 
MN 55455, USA 

H.L. Sharp 
Department of Pediatrics, 
University of Minnesota, Minneapolis, 
MN 55455, USA 

transplant recipients: the first two case 
reports 

Abstract Post-transplant hemolytic 
uremic syndrome (HUS) is an un- 
common but well-described compli- 
cation in solid organ transplant re- 
cipients. Believed to be secondary to 
immunosuppressive therapy, it has 
been reported after kidney, liver, 
pancreas, heart, and lung trans- 
plants. In all reported cases, the pri- 
mary organ affected was the kidney 
(transplant or native). But until now, 
no cases after small-bowel trans- 
plants and no cases in which the 
kidney was not the primary organ 
affected have been reported. We re- 
port two cases of HUS in small- 
bowel transplant recipients. In our 
first case, clinical presentation was 
with renal failure; biopsy of the na- 
tive kidney demonstrated the typical 
histological changes seen with HUS, 
namely occlusion of the microcircu- 
lation by thrombi and platelet ag- 
gregation. Immunosuppression was 
changed from tacrolimus to cy- 
closporin, but with no improvement 

in renal function. In our second case, 
the transplanted bowel was the pri- 
mary organ affected. This recipient 
presented with ulcers in the bowel 
mucosa, which were believed to be 
ischemic in origin, secondary to oc- 
clusive vascular lesions affecting the 
small vessels in the transplanted 
bowel. Her tacrolimus dose was de- 
creased with resolution of ulcers and 
no evidence of rejection. These two 
cases represent the first reports of 
HUS after small-bowel transplants; 
in addition, our second case repre- 
sents the first report of an extrarenal 
graft as the primary organ affected. 
When caring for small-bowel trans- 
plant recipients, physicians must be 
alert to the possibility of HUS and 
its various presentations. 
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Introduction 

Post-transplant hemolytic uremic syndrome (HUS) has 
been described as a complication of cyclosporin or ta- 
crolimus therapy. The exact mechanism is unclear, but 
a link has been suggested to defective vascular prostacy- 
clin synthesis [4, 141. HUS is characterized clinically by 
microangiopathic hemolytic anemia, thrombocytope- 
nia, and renal failure 1113. It may occur after a kidney 
or kidney-pancreas transplant, in which case the trans- 
planted kidney demonstrates the typical histological 

features [2, 15, 181. Numerous cases have also been re- 
ported after extrarenal transplants, including liver [9], 
lung [I], and heart 161; in these cases, the typical histo- 
logical changes of thrombotic microangiopathy were 
demonstrated in the kidney. Until now, HUS has not 
been reported in small-bowel transplant recipients. 
This report describes two small-bowel transplant recipi- 
ents who developed HUS and outlines their clinical pre- 
sentation, pathology, treatment, and clinical course. 
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Case reports 

Patient no. 1 

A 34-year-old male with a longstanding history of Crohn’s disease 
and numerous small-bowel resections underwent a cadaver small- 
bowel transplant. Indications were short-gut syndrome with chron- 
ic total parenteral nutrition (TPN) dependence and numerous epi- 
sodes of central line sepsis. Postoperative immunosuppression con- 
sisted of tacrolimus, mycophenolate mofetil (MMF), prednisone, 
and OKT3 induction therapy. His initial course was complicated 
by an anastomotic leak on postoperative day 7, which was success- 
fully repaired. 

The patient developed severe acute rejection of the bowel 
graft, as demonstrated by an endoscopic biopsy performed at 
1 month post-transplant. He was treated with a 7-day course of 
OKT3, with good response, and discharged home at 6weeks 
post-transplant. Unfortunately, he was readmitted 2 weeks later 
with acute renal failure [blood urea nitrogen (BUN), 140 mg/dl; 
serum creatinine, 4 0 mg/dl]. He had thrombocytopenia (platelets 
36,000 x 109/1) and anemia (hemoglobin 7.4 g/dl), with evidence 
of hemolysis on a peripheral smear including the presence of 
schistocytes. The serum lactate dehydrogenase (LDH) was mark- 
edly elevated at 1920 U/l (normal range 325-750 U/l). Hemodial- 
ysis was instituted and a kidney biopsy was performed, which 
demonstrated typical lesions of thrombotic microangiopathy 
(Fig.1). While these occlusive vascular lesions may be seen with 
conditions such as scleroderma or accelerated hypertension, the 
biopsy findings combined with the clinical features were most 
consistent with a diagnosis of HUS secondary to tacrolimus thera- 
py. The patient was switched to cyclosporin A (CSA), and plas- 
mapheresis was initiated in an effort to salvage the kidney. But af- 
ter 3 weeks, he was still hemodialysis dependent. At that time, 
CSA was discontinued and rapamycin was obtained on an emer- 
gency basis. Immunosuppression was then maintained with rapa- 
mycin, MMF, and prednisone. He continued on this regimen for 
more than 3 weeks with no evidence of acute rejection (according 
to weekly endoscopic bowel biopsies) and no significant side ef- 
fects such as bone-marrow suppression. Despite the discontinua- 
tion altogether of CSA, his renal failure persisted. While his over- 
all condition was good, he became very depressed about being he- 
modialysis dependent. He died 2 months after the onset of renal 
failure, secondary to a self-inflicted injury. Autopsy studies dem- 
onstrated a systemic granulomatous vasculitis with giant cells con- 
taining polarizable material consistent with talc, most likely from 
intravenous injection of tablets intended for oral administration. 
Microangiopathic (non-granulomatous) lesions were present in 
the kidney. 

Patient no.2 

A 6-year-old girl with short-bowel syndrome and TPN-induced cir- 
rhosis underwent a combined cadaver liver-bowel transplant. Born 
with gastroschisis, she had lost 80% of her bowel shortly after 
birth, leaving her TPN dependent since shortly after birth. Postop- 
erative immunosuppression consisted of tacrolimus, prednisone, 
and OKT3 induction therapy. At 2 weeks post-transplant, she ex- 
perienced acute rejection, which was treated by a 7-day course of 
OKT3 and an increase in her steroid dose. At 4 weeks post-trans- 
plant, she had anemia, thrombocytopenia, a blood smear demon- 
strating schistocytes, and renal dysfunction, which raised the possi- 
bility of HUS. Her platelet count had decreased to 26 x 109/1, asso- 
ciated with a rise in the serum LDH level to 4990 U/1. Renal dys- 
function was manifested by a rise in the serum BUN to 90 mg/dl 

Fig. 1 Renal biopsy from patient no. 1 showing an acute occlusive 
vasculopathy with intimal edema. The adjacent glomerulus con- 
tains numerous intracapillary fibrin thrombi (hematoxylin and eo- 
sin stain; original magnification x 200) 

Fig.2 Small-bowel transplant resection specimen from patient 
no. 2. Multifocal ischemic mucosal lesions were present. An oblit- 
erated vessel is apparent in the submucosa (arrows) (hematoxylin 
and eosin stain; original magnification x 75) 
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Fig.3 High magnification of the submucosal vessel showing total 
luminal occlusion (hematoxylin and eosin stain; original magnifica- 
tion x 400) 

and a doubling of the serum creatinine to 0.9 mg/dl. An endoscopic 
bowel biopsy demonstrated an ulcer, regenerating intestinal mu- 
cosa, and occlusive arteriolar lesions. The lesions were similar to 
those that develop in renal arteries in cases of HUS, consisting of 
endothelial damage, “mucoid” intimal edema, and fibrin deposi- 
tion (Fig.2). She later developed bowel perforation at the biopsy 
site and underwent a segmental resection of the graft. Pathologic 
examination confirmed the presence of the characteristic occlusive 
vascular lesions of HUS and the absence of rejection (Fig. 3). 

The patient’s tacrolimus dose was lowered (target level 
7-10 ng/ml), which resulted in gradual resolution of the throm- 
bocytopenia and anemia, improvement of renal function, and heal- 
ing of the intestinal ulcers. She did not require either dialysis or 
plasmapheresis. At 1 year post-transplant, she continues to do 
well, with normal renal function (BUN, 12 mg/dl; serum creati- 
nine, 0.3 mg/dl) and hematology lab values. Her maintenance im- 
munosuppressive regimen consists of prednisone and low-dose ta- 
crolimus; MMF was recently added because of a mild acute rejec- 
tion episode. 

Discussion 

HUS occurs in 0.5-3 % of solid organ transplant recipi- 
ents [2,3] .  More than 90 % of reported cases have been 
in kidney transplant recipients, primarily affecting the 
graft. In all reported cases of HUS in liver, heart, and 
lung transplant recipients, the native kidneys were af- 
fected. 

A number of factors may lead to HUS. In transplant 
recipients, immunosuppressive drugs such as cyclospor- 
in and tacrolimus are believed to be responsible. 
Pathogenesis involves reduced prostacyclin (PGI,) lev- 
els resulting from the drugs’ inhibition of prostacyclin- 
stimulating factor [lo]. These reduced PGI, levels lead 

to vascular endothelial damage, platelet aggregation, 
and thrombi formation in the microcirculation [l I]. 
Histological changes of HUS characteristically affect 
the kidney. The basic lesion is thrombotic microangio- 
pathy, with occlusion of smaller cortical vessels fol- 
lowed by glomerular ischemia and cortical infarction. 
Thus, the main clinical manifestation of HUS is renal 
dysfunction or failure. Other clinical features include 
fever and lethargy. Characteristic laboratory abnormal- 
ities include anemia with evidence of hemolysis, in- 
creased serum LDH levels, decreased serum haptoglo- 
bin, and thrombocytopenia. The vascular lesions char- 
acteristically affect the kidneys, either native or trans- 
planted. To our knowledge, extrarenal grafts have not 
been reported to demonstrate the characteristic lesions 
of HUS in the microcirculation. Microthrombi have, 
however, been described in the brain, manifesting clini- 
cally as neurologic dysfunction - this is generally re- 
ferred to as thrombotic thrombocytopenic purpura 
(TTP) . 

Our two cases are both unique. In our first case, 
HUS developed after a small-bowel transplant. It man- 
ifested as acute and persistent renal failure. The char- 
acteristic lesions of thrombotic microangiopathy were 
demonstrated on the kidney biopsy. In our second 
case, HUS developed after a combined liver-bowel 
transplant, again secondary to tacrolimus therapy, It 
manifested as renal dysfunction (though dialysis was 
not required), anemia, and thrombocytopenia. The 
small-bowel graft was directly involved: mucosal biop- 
sies demonstrated the characteristic occlusive lesions 
of HUS. These lesions likely contributed to the devel- 
opment of ischemic mucosal ulcers and eventual 
small-bowel perforation. Thus, our second case repre- 
sents the first report in the literature of an extrarenal 
graft demonstrating the histological changes of micro- 
angiopath y. 

The optimal management of HUS is not known. A 
variety of therapies have been tried, ranging from obser- 
vation to plasmapheresis. Spontaneous resolution with- 
out any specific therapy has been reported in kidney 
transplant recipients [2], but it is uncommon. Initialiy, 
the responsible immunosuppressive drug should be dis- 
continued or reduced [7]. Complete discontinuation 
may not be possible, especially given the risk of graft 
loss. Newer drugs such as rapamycin may allow such 
drugs as CSA and tacrolimus to be discontinued (at least 
temporarily) without significant detriment, as demon- 
strated by our first case. 

Liver, kidney, and kidney-pancreas transplant recipi- 
ents with HUS have switched from CSA to tacrolimus 
with success [7, 8, 121. In our second case, lowering of 
the tacrolimus dose to achieve low therapeutic levels 
was associated with clinical improvement, as manifested 
by healing of intestinal ulcers, resolution of anemia and 
thrombocytopenia, and improvement in renal function. 
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Plasmapheresis has been effective in nontransplant 
recipients with HUS [13] and has been used successfully 
in transplant recipients [5, 171. However, in a literature 
review, the overall incidence of kidney graft loss in kid- 
ney transplant recipients with HUS was no different 
with or without plasmapheresis [16]; the authors of that 
review, however, cautioned that the two groups were 
not matched with respect to disease severity, so those 
undergoing plasmapheresis may have been more se- 
verely affected. 

Of our two cases, the first patient had a more severe 
form of HUS. He had progressed to complete renal fail- 
ure requiring dialysis. The second patient had renal dys- 
function, but had not progressed to renal failure requir- 
ing dialysis and responded well to a lowered tacrolimus 
dose. The first patient underwent plasmapheresis, then 
switched from tacrolimus to CSA. This was then discon- 
tinued, after which the combination of rapamycin, 
MMF, and prednisone provided adequate immunosup- 
pression (with no episodes of acute rejection). Despite 
all of this, his renal failure did not improve. 

In summary, these two unique cases demonstrate sev- 
eral important aspects of HUS in small-bowel transplant 
recipients: 
1. HUS may be seen in bowel transplant recipients. 
2. The small-bowel graft itself may be involved with the 

characteristic small-vessel lesions (seen usually in the 
kidney), which can lead to local ischemia, ulcers, and 
bowel perforation. 

3.  The treatment of HUS remains unclear. Options, de- 
pending on the severity of HUS, include lowered 
doses of the responsible drug, discontinuation of ta- 
crolimus or CSA, and plasmapheresis. 

4. With newer immunosuppressive drugs, such as rapa- 
mycin and MMF, it may be possible to completely 
avoid tacrolimus and CSA in patients with HUS and 
yet maintain adequate immunosuppression. 
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