LETTER TO THE EDITOR

Subclinical rejection and sirolimus associated edema

in renal allograft recipients
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Sirolimus (SRL) is a macrolide immunosuppressant that
inhibits the mammalian target of rapamycin (mTOR),
which has a key role in the cellular cycle progression. SRL
is essentially considered a non-nephrotoxic drug and was
initially used in combination with cyclosporin in renal
transplantation. However, it has been shown that its com-
bination either with cyclosporin or with tacrolimus redu-
ces graft survival [1,2]. This fact urged investigators to
explore SRL in combination with mycophenolate mofetil
(MMF). However, there are common adverse events asso-
ciated with this combination, such as hyperlipidemia,
anemia, thrombocytopenia, proteinuria, wound healing
complications, lymphocele, interstitial pneumonitis and
edema [3]. The association between SRL and edema is
based on two facts: first, patients were taken SRL and sec-
ondly, edema partially or totally vanished after switching
to another immunosuppressant [4,5]. However, there
were no reports describing renal allograft histology in
patients with edema and SRL. This point is in any case
surprising as edema is considered a classical sign of acute
rejection.
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Case 1

A 44-year-old woman received a deceased-donor renal
allograft in August 2005. She had been on hemodialysis
during the previous 10 months because of chronic tubulo-
interstitial kidney disease. She received induction therapy
with rATG (Thymoglobulin®; Genzyme, Madrid, Spain),
SRL (Rapamune®; Wyeth, Madrid, Spain) and MMF
(Cellcept®; Roche, Madrid, Spain) without steroids. The
post-transplant clinical course was uncomplicated (Fig. 1).
Two months later bilateral severe lower extremity edema
progressively appeared. Arterial pressure was normal and
physical examination ruled out signs of heart failure. A
doppler-ultrasound examination showed no signs of vein
thrombosis. The relevant laboratory data are shown in
Table 1. A diagnosis of SRL-associated edema was done.
Diuretics were indicated (Fig. 1). However, 1 month later
the clinical situation was unchanged. A protocol renal
allograft biopsy was performed which showed acute rejec-
tion grade IB (Fig. 2a). Oral prednisone at 15 mg/day was
commenced, MMF was switched to tacrolimus and SRL

Figure 1 Patient 1 clinical course.
Serum creatinine remained stable during
the follow-up. The Cq blood concentra-
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Table 1. Relevant laboratory tests when edema appeared.

Case 1 Case 2
Months after KT 2 4
sCreatinine (umol/l) 110 130
sAlbumin (g/l) 40 38
Proteinuria (g/24 h) 0.18 0.23
Urinary sodium (mmol/l) 20 10
Hemoglobin (g/dl) 9.3 1.4
MCV (fL) 74 84
WBC (cells/mm?) 5500 6500
Platelets (cells/mm?) 205 000 220 000

MCV, mean corpuscular volume; WBC, white blood cells.

was maintained unchanged (Fig. 1). The diuretic treat-
ment was discontinued. Ten days later, edema completely
disappeared and proteinuria were negative. Six months
after the transplantation, a second renal allograft biopsy
showed minimal interstitial fibrosis without any sign of
acute rejection (Fig. 2b). The immunosuppressive treat-
ment was continued with prednisone (5 mg/day), SRL
and tacrolimus and the patient remained without edema
and with a good clinical condition.
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Case 2

A 68-year-old man received a dual kidney transplantation
in July 2005. He was on hemodialysis because of chronic
kidney disease secondary to IgA nephropathy. He received
induction therapy with daclizumab (Zenapax®; Roche),
steroids, SRL and mycophenolic acid (MPA, Myfortic®;
Novartis, Barcelona, Spain). He had wound healing retar-
dation. Four months after the transplantation severe bilat-
eral lower extremity edema progressively appeared.
Arterial pressure was normal without signs of heart fail-
ure. A doppler-ultrasound showed no signs of vein
thrombosis. The relevant laboratory data are shown in
Table 1 and Fig. 3. Diuretics were commenced. After
1 month the clinical situation was unchanged. A protocol
renal allograft biopsy demonstrated an acute rejection
grade IA associated with chronic allograft nephropathy
Ia (Fig. 2c). MPA was switched to tacrolimus and SRL
was unchanged (Fig. 3). The diuretic treatment was dis-
continued. After 7 days edema completely disappeared.
Proteinuria remained negative. Eight months after
transplantation a second renal allograft biopsy showed
chronic allograft nephropathy Ia without any sign of

Figure 2 Renal histology. (a) Protocol biopsy of patient 1 at presentation of edema showing acute rejection grade IB with severe tubulitis (H&E,
x400). (b) Three months later a new renal biopsy showed normal renal parenchyma with minimal interstitial fibrosis (H&E, x400). (c) Protocol
biopsy of patient 2 at presentation of edema showing acute rejection grade IB with chronic allograft nephropathy lla (PAS, x400). (d) Three
months later a new renal biopsy showed chronic allograft nephropathy la without tubulitis (PAS, x400).
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Figure 3 Patient 2 clinical course. Seru-
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acute rejection (Fig. 2d). Immunosuppressive treatment
was continued with prednisone (7.5 mg/day), SRL and
tacrolimus and the patient remained without edema as
also with a good clinical condition.

Edema is considered as a drug class effect in patients
treated with mTOR inhibitors, either SRL or everolimus
[6]. Tt could be argued that edema is a very common
complication in renal allograft recipients whatever
immunosuppressive treatment is taken [4]. In fact, in
renal transplantation the frequency of chronic edema has
been reported to be as high as 15-44% [7,8] and per-
haps related to chronic renal dysfunction, fluid retention
That

mTOR inhibitors could induce edema is supported by

by calcineurin inhibitor drugs or proteinuria.

two additional observations. First, the bilateral lower
extremity edema was found in 57.1% of liver transplants
switched to SRL [9]. Unfortunately, proteinuria and
renal function were not reported, which could be rele-
vant taking into account the high incidence of ‘silent’
glomerulonephritis among HCV-infected liver allograft
recipients [10]. Secondly, there was a report of two
patients with psoriasis who were receiving SRL, and
developed peripheral edema linked to the capillary leak
syndrome [11]. Nevertheless, edema is not usually repor-
ted as adverse event in clinical trials investigating the
effect of SRL for psoriasis treatment [12]. Thus, although
some mechanisms have been hypothesized to explain the
intrinsic effect of SRL on the edema formation [4], the
evidence is weak.

On the other hand, edema is one of the classical
signs of acute rejection, although currently most rejec-
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tion episodes are asymptomatic and suspected only by a
rising of serum creatinine. Rush et al. [13] portrayed
the term ‘subclinical rejection of the renal allograft,
defined as histologic evidence of rejection, but no eleva-
tion in the serum creatinine. Such findings are common
within the first 3 months of the transplant, occurring in
approximately 30% of patients with stable allograft
function who are receiving a cyclosporin-based regimen
[13]. Although the clinical significance of subclinical
rejection remains to be determined, some authors [14]
suggested that it precedes the development of chronic
allograft nephropathy. Thus, our two cases fit the defini-
tions of both subclinical rejection and SRL-associated
edema. We ruled out common causes of edema and
decided to strengthen immunosuppression, maintaining
SRL and switching MMF/MPA to tacrolimus. The
edema rapidly disappeared, and a second renal allograft
biopsy showed cessation of the acute inflammatory
changes, thus suggesting that rather than SRL, the ulti-
mate cause of edema in our patients was subclinical
rejection.

In conclusion, our observation underlines that in renal
allograft patients with edema and on SRL therapy, sub-
clinical rejection should be ruled out before assuming the
diagnosis of SRL-associated edema.
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