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Abstract—We describe the case of arenal transplant patient who developed
de novo biopsy-proven thrombotic microangiopathy (TMA) and deep
venous thrombosis after treatment with sirolimus (SRL). We discuss the
clinical course, diagnosis and therapeutics of this patient in the context of
the literature.
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Résumé — Microangiopathie thrombotique systémique induite par le
sirolimus en post-transplantation rénale. Nous décrivons ici le cas d’un
patient greffé rénal qui a développé une microangiopathie thrombotique
de novo et une thrombose veineuse profonde apres traitement par siroli-
mus. Nous discutons 1’évolution clinique, le diagnostic et la thérapie de ce
patient dans le contexte de la littérature.
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1. Introduction

Sirolimus (SRL), also known as rapamycin, is an immunosup-
pressive agent commonly administered to renal transplant recipients
since it is associated with less long-term nephrotoxicity than cal-
cineurin inhibitors (CNIS).[IJ

SRL has been shown to be a highly effective immunosuppres-
sive drug in preventing renal allograft rejection; nevertheless it may
promote the occurrence of different adverse effects, most commonly
hyperlipidemia and myelosuppression.[l] In addition, post-market-
ing surveillance revealed a number of unpredicted adverse effects,
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(231 and acute

among which the occurrence of thrombotic events
thrombotic microangiopathy (TMA).H

Here we report the case of a renal transplant recipient who
developed de novo biopsy-proven systemic TMA and deep venous

thrombosis following treatment with SRL.

2. Observation

A 65-year-old Caucasian male, with a history of left kidney
nephrectomy for renal cell carcinoma (1999), developed end-stage
renal disease due to progressive hypertensive nephrosclerosis on
residual multicystic dysplastic kidney. The patient was maintained
on hemodialysis for nearly 3 years prior to receiving a cadaveric
renal transplant in June 201 1. Initial immunosuppression therapy
consisted of mycophenolate mofetil (MMF), tacrolimus and pred-
nisone. Patient also received valacyclovir and co-trimoxazole for
prophylaxis against cytomegalovirus and Pneumocystis jirovecii
respectively. In December 2011 tacrolimus treatment was switched
to SRL to avoid the long-term nephrotoxicity related to CNIs and in
consideration of patient’s history of malignant neoplasm. At the end
of January 2012 patient reported pain, swelling, warmth and red-
ness of the left leg of some days’ duration. A deep venous thrombosis
of soleal veins was diagnosed by color doppler and anticoagulant
therapy was prescribed. Anticoagulant therapy consisted of subcu-
taneous low-molecular-weight heparin (enoxaparin) followed by
warfarin, with the target being the international normalized ratio
of 2.5. At the same time a hypercoagulability state was explored but
thrombophilia screening (factor V Leiden mutation, antithrombin
111, protein C, protein S and antiphospholipid antibodies) was nor-
mal. Two weeks later, in concomitance with routine examinations,
a mild proteinuria was observed. Proteinuria progressively
increased, reaching nephrotic range (5 g/24 hours) at the end of
Marchwith hypoalbuminemia (30 g/L) associated to a rise in weight
of about 30 kg due to lower limb edema. Moreover serum creatinine
gradually rose from 1.7 mg/dL to 3.4 mg/dL, consequently a renal
allograft biopsy was performed. Based on histologic findings
(figure 1), the patient was diagnosed with TMA which was not
related to transplant rejection in the absence of C4d deposition and
circulating donor-specific anti-HLA antibodies.

In the same days the patient complained of abdominal pain and
hematochezia: a subsequent colonoscopy revealed a severe
ischemic pancolitis most likely related to TMA (figure 2). Colon
biopsies confirmed the diagnosis of TMA and histological findings
included capillary thrombosis and perivascular hemorrhages.

During the evolution of the disease, there were no laboratory
signs of mechanical hemolytic anemia: lactate dehydrogenase,
bilirubin and haptoglobin values were stable and in the normal
range and there was no schistocytosis. Platelet count was within
normal limits and SRL levels were not significantly elevated (in the
range of 5 to 7 ng/mL) before or at the time of the diagnosis of TMA.
Since previous reports have suggested a relationship between SRL
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Fig. 1. Kidney biopsy (Masson's trichrome stain) showed mesangial proliferation with mesangiolysis (panel A), thickening of the capillary wall and a glomerular

capillary occluded by a thrombus (panel B, arrow).

Fig. 2. The findings at colonoscopy showed segmental erythema and congestion interspersed with areas of normal mucosa. No ulcerations or macroscopic blee-
ding were observed (panel A: left colon; panel B: right colon). Terminal ileum and rectum appeared free from disease.

and TMA, treatment with SRL was discontinued and replaced with
belatacept. Prednisone and MMF were continued. This resulted in
a rapid and sustained improvement of the clinical picture and a pro-
gressive normalization of laboratory values; patient's serum creat-
inine decreased to 2 mg/dL and proteinuria to 2 g/24 hours.

3. Discussion

SRL is a potent immunosuppressive drug used for the preven-
tion of allograft rejection after solid organ transplantation.[” SRL
exerts its biologic effects by inhibiting the mammalian target of
rapamycin (mTOR), a cytosolic protein kinase that regulates ang-
iogenesis, protein synthesis and cell growth, proliferation and sur-
vival. The immunosuppressive effect of SRL is related primarily to
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its ability to interfere with IL-2—mediated T-cell proliferation that
is critical in cell-mediated immune response.[l’5 I Furthermore SRL
exerts directimmunosuppressive effects on other immune cells such
as antigen-presenting cells, B cells, natural killer cells and neu-
trophils. BImTOR inhibitors have also strong anti-proliferative effect
on non-immune cells such as fibroblasts, vascular smooth muscle
cells, endothelial cells and various tumor cells. Consequently SRL,
as well as other mTOR inhibitors (e.g. everolimus, temsirolimus),
are being tested extensively for several pathologies including malig-
nancies (e.g. renal cell carcinoma, neuroendocrine tumors, lym-
phoma, breast cancer, melanoma and non-melanoma skin cancers),
cardiovascular diseases, tuberous sclerosis and lymphangioleiomy-
omatosis.!>*!

Although SRL has been shown to be a highly effective immu-
nosuppressive drug in solid organ transplantation, it has several
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adverse effects. The most common adverse effects of sirolimus are
thrombocytopenia, leukopenia, hypertriglyceridemia and hyperc-
holesterolemia.l'l Recent data suggest that the use of SRL is asso-
ciated with an increased risk of thrombotic events!>! and TMA.[4!

TMA is arare but severe disease caused by an endothelial injury
that results in thrombosis in capillaries and arterioles. It may be
seen in association with thrombocytopenia, variable degrees of
microangiopathic hemolytic anemia and organ ischemia.l”' TMA is
a well-known serious complication of renal transplantation and the
majority of TMA cases observed after renal transplantation are
related to CNI therapy. Infections, severe renal ischemia and acute
humoral rejection are less frequent causes of TMA. According to a
large historical cohort study the incidence of TMA inrenal transplant
recipientsis 4.9 episodes per 1 000 person-years for de novo TMA.18

The clinical picture of post-transplantation TMA is pleomor-
phic: systemic TMA manifests itself with renal failure, hemolytic
anemia and thrombocytopenia while localized TMA’s clinical man-
ifestations include worsening renal function, or delayed graft func-
tion, with few or no systemic manifestations, thrombocytopenia and
anemia. However localized or systemic TMA represent different
ranges of severity of the same syndrome that may initially present
as localized but successively evolve to systemic disease.["]

In our report the close chronological relationship between the
development of deep venous thrombosis, renal TMA and ischemic
colitis and the onset of treatment with SRL together with the prompt
and persistent improvement of the clinical picture following sus-
pension of the drug strongly suggest its causal role in the develop-
ment of these events. In addition, our patient did not have a history
of TMA and, at the time of the events, the patient was administered
no other medication known to cause iatrogenic TMA or a prothrom-
botic state. On the other hand we did not detect dose-dependent tox-
icity since SRL blood concentrations were always within normal
range. In this setting renal biopsy was most likely the only modality
to recognize TMA in our SRL-treated patient.

The incidence of proteinuria has been recently reported among
patients on SRL-based therapy and attributed to direct SRL toxicity
on recipient kidney. This increased proteinuria has been attributed
to proximal tubular cell injury or de novo focal segmental glomer-
ulosclerosis probably induced by a direct podocyte injury.[lo'lz] In
this context kidney biopsy showing only TMA typical lesions, per-
mitted to exclude other forms of SRL-induced kidney toxicity on
tubular or glomerular structures. In our patient hypoalbuminemia
was relatively modest (30 g/L) therefore it can hardly explain the
massive weight increase (30 kg) and peripheral edemas observed.
One explanation for this finding is that the patient could have devel-
oped a simultaneous capillary leak syndrome, as previously reported
in patients treated with SRL for psoriasis.[1 -

Although it is still unclear how SRL can trigger TMA, it is pos-
sible that the drug decrease vascular endothelial growth factor
(VEGF) production and induce endothelial damage leading to plate-
let aggregation, thrombosis and, consequently, tissue ischemia. [4,14]
A similar pathogenic mechanism, in particular endothelial toxicity,
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could also explain the increased incidence of venous thrombosis
observed in patients treated with SRL.[%?!

In summary, systemic TMA and venous thrombosis are emer-
gent adverse effects of SRL as its therapeutic applications increase;
therefore clinicians should beware of these potentially life-threat-
ening complications.

Conflicts of interests. None.

Abbreviations. CNIS: calcineurin inhibitors; MMF: mycopheno-
late mofetil; mTOR: mammalian target of rapamycin; TMA: throm-
botic microangiopathy; VEGF: vascular endothelial growth factor.
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