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Abstract
We experienced a case with suspected drug-induced
Hemolytic Uremic Syndrome (HUS) by immunosuppressive
drug cyclosporine (CYA). HUS developed in a 51-year- old
woman treated with CYA after ABO blood type Incompatible
Living Donor Renal Transplant (ILDRTx). Her blood type was
A positive, underwent ILDRTx from her husband whose
blood type was B positive. She had developed hemolytic
anemia with erythrocyte fragmentation, severe
thrombocytopenia and acute renal failure on the first day
after ILDRTx. It was thought with CYA-induced HUS not ABO
blood type antibody mediated rejection at that point
because the ABO blood type antibody titers did not rise,
and there were no renal graft blood flow decreases in
ultrasonography and renography. On day 2 after ILDRTx, CYA
was converted to tacrolimus. After conversion without
therapy for rejection, HUS was gradually improved. On day
20, she was discharged from our hospital with a serum
creatinine (S-Cr) level of 1.65 mg/dl, and S-Cr level was 0.86
mg/dl six years and seven months after discharge. CYA-
induced HUS is extremely rare with less than 1%, but
serious complication of CYA therapy resulting in graft loss in
many cases. Therefore early detection, early treatment is
important.

Introduction
Hemolytic uremic syndrome (HUS) is characterized clinically

by hemolytic anemia, thrombocytopenia, and acute renal
failure. At ABO blood type incompatible living donor renal
transplantation (ILDRTx), it is well known to produce HUS with
ABO blood type antibody mediated rejection. Whereas it is a
rare cause, but cyclosporine (CYA) is one of the causes of HUS
after the organ transplantation, and attention is necessary when
we use CYA. We report herein a case of CYA-induced HUS,
successfully managed by discontinuance CYA, and conversion to
tacrolimus (TAC).

Case Report
A 51-year-old woman who suffered from chronic renal failure

caused by chronic glomerulonephritis, and had been treated by
hemodialysis (HD) for ten years. In June 2010, she, whose blood
group was A positive, underwent ILDRTx from her 52-year-old
husband whose blood type B positive. HLA type was one-
mismatch, and lymphocytes cross-match test was negative. For
desensitization, we underwent laparoscopic splenectomy two
weeks before transplantation (Tx), and performed twice of
double filtration plasmapheresis preoperatively. We reduced the
titer of anti-B antibody (Ab) to IgM/IgG=32/<2 by
desensitization, and underwent ILDRTx subsequently. CYA,
prednisolone and mycophenolate mofetil (MMF) were
administered for immunosuppression. She initially received
combination immunosuppressive therapy consisting of CYA and
MMF starting two days prior to Tx to our immunosuppressive
regimen (Figure 1). Briefly, an initial oral dose of CYA (6 mg/kg)
was given twice a day for two days prior to Tx. A three hours
intravenous infusion of 2 mg/day per day was administered
twice for the first two days after Tx. The daily CYA dose was
adjusted according to the following control, the whole blood
target trough level being 200-250 ng/ml up to 2 weeks, 150-200
ng/ml up to 4 weeks and less than 150 ng/ml thereafter.
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Figure 1: Immunosuppression.

The graft functioned immediately and the serum creatinine
(S-Cr) level decreased from 9.49 mg/dl to 4.30 mg/dl on
postoperative day 1. Although the graft function promptly
recovered by day 1, urine output has begun to gradually
decrease from 150 ml/hr or more to 30-40 ml/hr, and
subsequently the patient became anuric at midnight on day 1
(on day 3 CYA administration). From day 2, because renal
function deteriorated progressively, the patient required HD.
From day 3, the patient fell into acute tubular necrosis (ATN)
clinically. As for the patients, there was no ultrasonographic and
renographic evidence of renal artery stenosis or obstructive
uropathy although the patient suffered from ATN. Laboratory
findings on day 1 disclosed : hemoglobin (Hb) 7.4 g/dl (10.8 g/dl
at day 1 after Tx); hematocrit 22.1% (32.0%); platelet count (PLT)
37 × 103/μl (134 × 103/μl); total bilirubin (TD) 2.2 mg/dl; lactate
dehydrogenase (LDH) 1133 IU/ml (86 IU/ml); S-Cr 6.25 mg/dl
(8.30 mg/dl) on day 1 after Tx. As laboratory studies revealed a
Coombs-negative microangiopathic hemolytic anemia.
Fragmented erythrocytes were found in a peripheral blood
smear. There was no clinical evidence of infection. Because the
patient took aspirin under the anticoagulant therapy,
percutaneous renal graft biopsy was not performed. Thus, it was
thought with HUS from haemolytic anemia, thrombocytopia,
and acute renal failure. Anti-B Ab titer did not rise, such as IgM/
IgG=4/<2, and subsequently it did not rise either (Figure 2).
From the above-mentioned results, we had a diagnosis of CYA-
induced HUS. On the postoperative day 2, CYA treatment was
discontinued and TAC was added to the immunosuppressive
regimen. Packed red blood cells infusion, platelet concentrate
infusion without using fresh frozen plasma infusion and HD were
performed from day 1 after Tx. From the first to fourteenth day,
the patient received 16 units (2240 ml) of packed red blood
cells. From the first to forth day 75 units of platelet concentrate
were transfused. PLT increased gradually, and on the seventh
day PLT was 179 × 103/μl, Hb value was 9.8 g/dl and laboratory
tests suggested a remission of the hemolysis. On the thirteenth
day renal graft function began to improve progressively, the
urine output was gradually increasing. On the fourteenth day
urine output was 575 ml/day, and HD was stopped. On the
twentieth day S-Cr level dropped to 1.65 mg/dl, and the patient
was discharged from our hospital. One year and three months
after Tx, her S-Cr level was 1.13 mg/dl (Figure 3), and do not
show the recurrence of the HUS under TAC treatment with LDH

142 IU/L, TD=0.4 mg/dl, Hb/Hct=10.6 g/dl /32.7%, platelet count
298 × 103/μl. To date, no relapse of HUS occurred under TAC
therapy.

Figure 2: Change of blood type antibody titer.

Figure 3: Clinical course.

Discussion
Drug-induced HUS defined by microangiopathic hemolytic

anemia [1,2]. The clinical features of patients reported to have
drug-induced HUS suggest diverse mechanisms of adverse drug
reaction [3]. Al-Nouri et al. reviewed publicshed reports of drug-
induced HUS.3) According to this report, published data describe
78 drugs suspected of causing drug-induced HUS and only 22
(28%) of the 78 drugs have evidence supporting a definite causal
association with drug-induced HUS [4]. As would be expected,
immunosuppresant including cyclosporine (CYA), tacrolimus
(TAC) and everolimus was the culpable agent.

Our patient fulfilled the criteria for HUS as first reported by
Gasser et al. including Coombs-negative microangiopathic
hemolytic anemia, thrombocytopenia and acute renal failure [5].
The causes of HUS are: 1) unknown etiology, 2) infection (E. coli
O-157, Shigella), 3) drugs (CYA, cisplatin, mitomycin C), 4)
collagen disease (SLE, PSS), and 5) other (radiation, pregnancy
delivery). Therefore, a variety of therapy has been proposed for
HUS, such as steroids, heparin, urokinase, antiplatelet drugs,
splenctomy and plasma therapy (plasma exchange or plasma
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infusion without plasma exchange), but there is not the
established method [6-10]. We present herein a case of post-
transplant HUS induced by CYA. There have been many reports
of renal transplant recipients in whom CYA-induced HUS
developed after Tx that was potentially reversible by
discontinuance of CYA [11-13]. Our patient fulfilled typical triad
for HUS, such as hemolytic anemia, thrombocytopenia and
acute renal failure. This patient was administered CYA, and
despite low CYA trough levels (approximately 150 ng/ml in
whole blood), HUS developed in the patient. Therefore, the
onset of the HUS is thought to have possibilities to be caused by
vascular endothelium injury by CYA administration. Whereas
there is the report that CYA concentration is associated with for
the onset of the CYA-induced HUS.

The exact mechanism of CYA-induced HUS, although still
unknown, involves endothelial cell toxicity by CYA, which seems
to be dose dependent [14]. If this hypothesis is correct, the
therapy of CYA-induced HUS is withdrawal or dose reduction of
CYA. CYA reinforces vasoconstrictive factors such as
thromboxane or endothelin, and it is said that CYA inhibit the
production of vasodilatation factors such as prostacycline or
nitric oxide at the same time and thereby causes the
vasoconstriction of the afferent and efferent glomerular
arterioles, and it is said that vascular endothelial cells are
affected, and HUS develops [15-18]. CYA inhibits prostacycline
(PGI2) composition, reported by Leithner et al. [19]. As a result,
it causes HUS. Remuzzi and Maclntyre et al. [8,20]. Reported
that CYA have decreased prostacycline stimulating factor (PSF) in
the patients, and deficiency of PSF causes the PGI2-producing
disorder of endothelial cells, as a result, it causes HUS. Hirose et
al. [21] reported that CYA affected the size of red cells and
directly produced hemolysis in an isotonic buffer without the
involvement of an immune mechanism, and superoxide (SO) and
CYA showed a synergistic effect on hemolysis during prolonged
incubation. In that SO is produced in excess during the recovery
of blood flow after Tx, the prolonged contact of red cells with
CYA and SO may be involved in the development and
reinforcement of hemolysis in vivo.

In the case of the HUS that occurred under CYA treatment, we
undergo withdrawal or dose reduction of CYA. Another
treatment is replacement of CYA with TAC, reported by
McCauley et al. [22]. Our case of CYA-induced HUS, successfully
managed by discontinuance CYA, and conversion to TAC without
any complication such as rejection and TAC-induced HUS. By the
way, there are fewer reports of the HUS onset by the TAC that is
same calcineurin inhibitors (CNI) than CYA. According to
Abraham et al. [23] the post-transplant HUS incidence is
assumed 3-5% in CYA and 1% in TAC. However, TAC has only
been in clinical use for a relatively short period of time and that
comparisons with CYA in this respect may not be valid.
Therefore, we must always take into consideration that the HUS
occurs in not only CYA but also TAC.

Post-transplant HUS has a poor prognosis with a high
incidence of graft loss and mortality, namely 50% and 5%,
respectively [6]. In conclusion, because of a high incidence of
graft loss and mortality, early diagnosis seems very useful and

important in the management of CYA or TAC-induced HUS along
with discontinuance of CYA or TAC.
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