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Sirolimus induced congestion of kidney and overlying abdominal wall
Abdominal pain ¢ abdominal swelling ¢ dyspnea

Improvement of symptoms with drug withdrawal

Nephrology

Adverse events of drug therapy

Sirolimus is a mammalian target of rapamycin (mTOR) inhibitor, which is used in immunosuppressive treat-
ment regimens in organ transplant recipients. Although mTOR inhibitors are well tolerated, their adverse ef-
fects have been reported. Sirolimus treatment in transplant recipients has been reported to be associated with
lymphedema of the skin and subcutaneous tissues, and with pleural effusion, but edema of internal organs
and organomegaly have not been previously reported. A case is presented lymphedema of the transplanted
kidney and abdominal wall with ipsilateral pleural effusion following kidney biopsy in a patient treated with
sirolimus.

A 32-year-old woman with a history of end-stage renal disease of unknown etiology had undergone right re-
nal transplantation from an unrelated living donor, eight years previously. She was referred to our hospital
with dyspnea, localized abdominal pain, and swelling of the transplanted kidney. The symptoms appeared fol-
lowing a kidney biopsy and the replacement of cyclosporin with sirolimus four months previously. On exami-
nation, she had localized swelling of the abdominal wall overlying the transplanted kidney, and a right pleural
effusion. Hydronephrosis and nephrotic syndrome were excluded as causes of kidney enlargement. Following
the withdrawal of sirolimus therapy her symptoms resolved within three months.

A case is described of lymphedema of the transplanted kidney and abdominal wall with ipsilateral pleural ef-
fusion following kidney biopsy attributed to her change in anti-rejection therapy to sirolimus. This case report
should raise awareness of this unusual complication of sirolimus anti-rejection therapy and its possible effects
on the lymphatic system.

Abdominal Wall ¢ Kidney Transplantation ¢ Lymphedema ¢ Pleural Effusion e Sirolimus
TOR Serine-Threonine Kinases
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Background

Inhibitors of the mammalian target of rapamycin (mTOR) are
increasingly used as immunosuppressive agents in organ trans-
plant recipients, especially when a calcineurin-free regimen
with less renal toxicity is desired. However, mTOR inhibitors,
including sirolimus, are reported to be associated with a vari-
ety of adverse effects that include impaired wound healing [1],
interstitial pneumonitis [2], anemia, hyperlipidemia [3], vas-
cular thrombosis [4], ascites, lymphocele, peripheral edema,
and pleural effusion [5].

This report describes a case of sirolimus-induced pleural ef-
fusion and enlargement of a transplanted kidney presenting
with abdominal pain and swelling following routine renal nee-
dle biopsy and following the replacement of cyclosporin with
sirolimus anti-rejection therapy. Hydronephrosis and nephrot-
ic syndrome were excluded as causes of kidney enlargement.
The patient’s symptoms improved following discontinuation of
sirolimus and completely resolved within the following three
months. To our knowledge, this is the first case of sirolimus-in-
duced lymphedema of the transplanted kidney and abdominal
wall with ipsilateral pleural effusion following kidney biopsy.

Case Report

A 32-year-old woman with a history of end-stage renal dis-
ease of unknown etiology had undergone renal transplanta-
tion from an unrelated living donor, eight years previously. She
was referred to our hospital with dyspnea, localized abdomi-
nal pain, and swelling of the transplanted kidney. The symp-
toms appeared several days following a kidney biopsy and the
replacement of cyclosporin with sirolimus.

Four months before admission to our hospital, a kidney biop-
sy had been performed for asymptomatic proteinuria and mild
allograft dysfunction. The blood creatinine level at the time of
performing the needle biopsy was 1.4 mg/dL. The histopathol-
ogy findings from the renal biopsy included proliferative glo-
merulonephritis and suspected cyclosporin toxicity. Following
the renal biopsy results, cyclosporin treatment was switched to
sirolimus, 1 mg twice a day. Her other maintenance immuno-
suppressive therapy included prednisone and mycophenolate.
Several days after the kidney biopsy procedure and change to
sirolimus therapy, swelling and pain appeared at the site of the
kidney biopsy in the right lower abdominal quadrant and pro-
gressed over the following four weeks. She developed symp-
toms of dyspnea two weeks before admission to our hospital.

On hospital admission, physical examination showed a nor-
mal blood pressure, reduced breath sounds over the low-
er and central the right lung, localized non-pitting swelling,
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and tenderness of the right lower abdomen associated with
an enlarged right-sided transplanted kidney. Fever, peripher-
al edema, ascites, lymphadenopathy, or organomegaly were
not detected. Chest X-ray confirmed a right-sided pleural ef-
fusion. During her hospital admission, the pleural effusion re-
quired frequent drainage, due to fluid re-accumulation and
associated dyspnea.

The results of laboratory investigations showed mild ane-
mia, proteinuria, and a transudate pleural effusion (Table 1).
Serum and pleural fluid creatinine levels were 1.2 mg/dL and
1.0 mg/dL, respectively. The serum sirolimus base level was
15.6 ng/mL. The creatinine level remained at a constant level
during the patient’s hospital admission. While the length of
the transplanted right kidney, measured by abdominal ultra-
sonography (US) was 120x62 mm at the time of performing
the kidney biopsy four months previously; on the day of hos-
pital admission, the right kidney was 160x83 mm in length.
Ultrasound-guided aspiration of a small collection of perineph-
ric fluid was unsuccessful.

Other clinical findings included normal echocardiography, no
abnormalities in Doppler ultrasound of the renal vessels, the
absence of pulmonary emboli in chest CT angiography, and
no urinary leak was detected on diuretic-enhanced 99mTc
(DTPA) renal scan. However, the spiral CT scans of the chest,
abdomen, and pelvis showed a massive right-sided pleural ef-
fusion with adjacent lung atelectasis, normal lung parenchy-
ma, and enlarged right transplanted kidney, localized edema
of the abdominal wall, and fluid accumulation suggesting hy-
dronephrosis (Figures 1, 2). The renal DTPA scan and further
radiological examination with intravenous contrast did not
confirm hydronephrosis (Figure 3). Therefore, both hydrone-
phrosis and nephrotic syndrome were excluded as causes of
kidney enlargement.

In the absence of any other causes, sirolimus was believed to
be the cause of the complications found in this patient, was
replaced with tacrolimus, and the patient was discharged from
hospital. The abdominal swelling and pleural effusion reduced,
and ultimately resolved, in a period of three months after dis-
charge from hospital. In her last follow-up, two years after dis-
continuation of sirolimus, we did not detect any kidney en-
largement or fluid collection around the transplanted kidney.
Renal ultrasound showed that the right kidney was 127 mm
in length, and urine protein was <800 mg/24 hours.

Discussion

Treatment of transplant patients with the mammalian target
of rapamycin (mTOR) inhibitors, sirolimus or everolimus, have
been reported to be associated with increased incidence of
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Table 1. Laboratory findings of a 32-year-old woman with pain and swelling of the transplanted kidney, edema of the overlying
abdominal wall, and ipsilateral pleural effusion.

Parameters Value Parameters Value

Blood parameters Urine analysis
"""" White blood cell (cells/ulity 8800  Specficgraity 1017
"""" Polymorphonuclears (%) 65 PH 5
"""" lymphocytes %) 28 Protein -
"""" Hgb<d) 114 Whiteblood cells/HPF* 23
"""" Platelet (x10° cells/ulity 312 Red blood cells/HPF* 1-2
"""" ESR(mm) 25 casts  Negative
"""" Fasting blood sugar (mg/d) 88 Urine protein (mg/24 hours) 2125
"""" urea mgrd) 3 Plewalfuidanayss
"""" Creatinine (mg/d) 12 Sugar(mgd) 114
Na (mEq/lit) 143 Cholesterol (mg/d) Voo
”””” Kmeqty a1 Tigycedemgd) 5
"""" asTua 1p o Abumin@d) 07
”””” ATQUA® a3 leHomy %2
"""" Calcium (mg/d) 82 ABAMUMY M
"""" Phosphorous (mg/d) 44 P T
Total Protein (g/dl) 64 REdeOOd cells/HPF* ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1000 ,,,,,,,,,,,,,,
"""" Albumingd) 34 Whiteblood cells/HPET 400
Polymorphonuclears (%) 57
"""" lymphocytes %) 43

Figure 1. (A, B) Right sided pleural effusion and abdominal wall swelling in CT-Scan of a 32-year woman with sirolimus-induced
lymphedema, suffering from dyspnea as well as pain and swelling over the transplanted kidney developing after undergoing
a kidney biopsy.
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Figure 2. (A, B) Abdominal and pelvic CT-Scan of a 32-year -woman showing severe enlargement of transplanted kidney and
edematous abdominal wall. This CT scan demonstrates intra-pelvis fluid accumulation that firstly suspected to be

hydronephrosis.

Figure 3. (A, B) Contrast-enhanced abdominal and pelvic computed tomography (CT) scan of a 32-year-old woman showing
enlargement of the transplanted kidney and no hydronephrosis.

lymphocele following kidney transplantation surgery [5]. This
finding is suggestive of the potential of mTOR inhibitors to
prevent the healing of lymphatic channels damaged during
surgery. Furthermore, mTOR inhibitors can create localized or
generalized lymphedema in different parts of the body at any
time after transplantation [5-20]. The exact pathophysiology of
lymphedema attributed to mTOR inhibitors is not understood,
but mTOR inhibition has been shown to blocks cytokine-me-
diated T-cell proliferation, and this is the basis for their clini-
cal use in preventing organ transplant rejection.

However, the activity of sirolimus is not limited to the immune
system. Studies on lymphangiogenesis have shown that de-
layed surgical wound repair and closure of disrupted lymphatic
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vessels are unwanted consequences of mTOR inhibition [21].
Damage to the lymphatic drainage by trauma, surgery, infec-
tion, chronic inflammation, or cancer is followed by the pro-
liferation and migration of damaged lymphatic endothelial
cells through the stimulation of endothelial cell growth fac-
tors, including VEGF-A and VEGF-C, and inhibitors of mTOR
may prevent this process and lead to impaired reconstruction
of lymphatic channels [21]. Also, recent studies have shown
that sirolimus may increase capillary permeability, and the re-
sultant overproduction of lymphatic fluid enhances intersti-
tial pressure leading to compression of lymphatic vessels [6].
Localized lymphedema, secondary to sirolimus or everolimus
treatment, has been reported to involve the extremities, but
other locations such as eyelid, face, breast, and flanks can be




affected [5-20]. Swelling of tissues associated with sirolimus
treatment has been reported either as an isolated, localized
lymphedema, or with edema of the extremities.

A review of the literature has shown that only 28 case reports
of lymphedema of the extremities have been published fol-
lowing the use of mTOR inhibitors (Table 2). In most of these
patients, lymphedema was unilateral or asymmetrical, and it
was differentiated from other causes of edema based on in-
formation provided by lymphoscintigraphy, lymphangiography,
or clinical findings. The involvement of the upper extremities
was reported in 14 patients, all of whom had unilateral find-
ings; in nine cases, an arteriovenous (AV) fistula was found in
the affected limb. The contribution of AV fistula in potentiat-
ing the development of lymphedema associated with siroli-
mus may be related to the surgical damage of the lymphatic
system being associated with high venous pressure and the
resultant increased lymphatic load.

In this report, we described the case of a young woman with
a painful, enlarged transplanted kidney and abdominal wall
swelling, whose symptoms commenced following needle bi-
opsy of the kidney and who then developed abdominal wall
edema and transudate pleural effusion. The results of renal
scintigraphy and the measurement of pleural fluid creatinine
did not provide evidence for biopsy-induced urinary tract rup-
ture or urinothorax. Histology of the kidney showed no evi-
dence of an infiltrative process, such as lymphoma. Because
the symptoms in this patient commenced after initiating si-
rolimus treatment and resolved within three months after si-
rolimus treatment withdrawal, we believe that sirolimus was
the cause of the patient’s symptoms and that by prevention
of repair of lymphatic vessels that may have been damaged
during the procedure of kidney biopsy.

Renal biopsy has previously been reported to cause damage
to lymphatic structures. Kulkarini et al. reported the develop-
ment of severe ascites in a patient with a kidney transplant,
two weeks after performing a kidney biopsy for a high se-
rum creatinine, and simultaneous replacement of tacrolimus
with sirolimus [22]. The patient required twice-weekly thera-
peutic paracentesis, and lymphangiography and laparoscopy
showed a subcapsular lymphocele and lymph leak from the
capsular rupture at the site of the kidney biopsy [22]. In an-
other patient with a history of kidney transplantation receiv-
ing sirolimus, impaired lymphatic reconstruction was reported
after laparoscopic cholecystectomy leading to the develop-
ment of chylous ascites two months following the procedure;
the ascites resolved a month after sirolimus withdrawal [23].
Damasiewicz et al. reported unilateral lymphedema of the up-
per limb appearing two weeks after an insect bite in a limb
with AV fistula in a patient with kidney transplantation receiv-
ing sirolimus [14]. We did not confirm lymphatic congestion
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of the abdominal wall with lymphoscintigraphy in the patient
reported in this case, but have not found any other explana-
tion for a non-pitting painful localized abdominal wall swell-
ing in a patient receiving sirolimus, a medication with well-
known effects on the lymphatic system.

Pleural effusion has previously been reported as a complica-
tion of sirolimus treatment. In this case report, the patient’s
pleural effusion developed in association with other symp-
toms and became so severe that it required frequent pleural
fluid drainage. Because the pleural effusion and other clini-
cal abnormalities of this patient completely resolved follow-
ing the withdrawal of sirolimus treatment, we conclude that
this complication was attributed to sirolimus. Although pleu-
ral effusion, ascites, and lymphocele have previously been re-
ported as complications of the use of mTOR inhibitors [5,25],
to the best of our knowledge sirolimus-induced lymphatic con-
gestion of internal organs has never been previously report-
ed. In this case presentation, severe enlargement of the trans-
planted kidney could have been due to lymphatic congestion
of the transplanted kidney. A normal kidney has two connect-
ed lymphatic systems; the first drains lymph from the cortex
to the subcapsular networks and perinephric lymphatics; the
second is the hilar system that collects lymph from the renal
cortex and medulla to the hilar lymphatic ducts, and so liga-
tion of hilar lymphatic ducts during surgery leads to drainage
of lymph through subcapsular lymphatics [24]. After surgery,
lymphangiogenesis can connect perinephric lymphatics to the
lymphatics of the abdominal wall, and this may be an expla-
nation for simultaneous congestion and swelling of the kid-
ney and overlying abdominal wall, as well as the development
of ipsilateral pleural effusion in our patient.

A review of the literature has shown that there have been few
case reports of lymphatic disorders of native kidneys, or re-
nal lymphangiectasia, characterized by insufficient lymphatic
drainage of the kidney due to the failure of communication be-
tween the lymphatics of the kidney and with larger retroper-
itoneal lymphatic ducts [26,27]. The resulting ectasia of lym-
phatic spaces may lead to enlargement of the kidney, as well
as cyst formation or lymph accumulation in renal sinuses and
perinephric spaces, but the pathophysiology of this disorder
is still unknown and relies on information from case reports.
Inflammation, infection, trauma, or malignancy have been
suggested as the etiologies of the acquired forms of this dis-
order [26,27]. However, sirolimus and kidney biopsy has not
been previously reported as the cause of lymphangiectasia of
the native kidney.

There were some similarities in the clinical presentation, in-
cluding the association with pleural effusion, and the radio-
logic findings of our patient, with those seen in lymphangiec-
tasia of native kidneys, and it is possible that our patient may
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Table 2. Literature review of previously reported cases of mammalian target of rapamycin (mTOR) inhibitor-induced lymphede-

ma of the extremities.

Duration of
Sirolimus receiving mTOR

Location of abeble

Action taken
regarding mTOR

Outcome/after DC

age/sex TO level inhibitors before lymphedema predisposing administration or DR of sirolimus
(ng/ml) development of ymp factor after development
edema (months) of edema
[6] 37/F K 5-15 3 BLE, LUE, LB LUE AV-fistula DC R/a few months
58/F K 5-15 6 BLE, RUE, RB RUE AV-fistula DC Pl/a few months
63/F K 5-15 3 BLE (left >right) DC Pl/a few months
[7] 23/F K 26.3 24 LUE, LB LUE AV-fistula DR Sl
53/M K 8.8 6 RUE, RB, RLE RUE AV-fistula DC Sl
[8] 71/M H <2.5 48 Face, RUE Eyelid excision DC R/6 weeks
due to carcinoma
[9] 26/M K 10-18 30 LUE DC Sl
26/F K 10-15 30 LLE DC Sl/a few months
30/M K 10-18 24 LUE DC Sl/a few months
49/M K 10-16 7 RUE DC Sl/a few months
[10] 59/M L 7 RLE DC R within 3 months
[11] 56/F K 11.1 3 BLE (right>left), DR, D, then DC R/3 months
Ascites, Pleural and
pericardial effusion,
Lymphocele
[12] 68/M H 8 1* RUE DC* R/2 months
[13] 57/M K NA 9 RLE, Right flank LUE AV-fistula DC after 12 months NI/4 years
23/F K NA 6 BLE, LB RUE AV-fistulaO DC after 9 months NI/2 years
44/M K NA 3 BLE, Genitalia and cellulitis  DC after 11 months Sl
49/F K NA 10 LLE DC after 12 months NI/6 years
62/M L NA 3 RLE DC at month 3 NI
43/M K NA 3 LLE DC at month 6 NI
44/F K NA 7 LUE, Left flank, LB DC after 52 months NI
53/F K NA 5 RUE, Right flank, RB DC after 16 months NI
[14] 59/F K 6-10 30 LUE LUE AV-fistula, DC after 5 months, SI/4 weeks
insect bite of LUE ligation of fistula
[15] 52/F K 6.3-10.5 NA LLE DC after several S1/2 weeks
months
[16] 60/F K ** 6 LUE, LLE, left breast DC after 3 months  R/after 3 months
[17] 40S/M K A few months LUE LUE AV-fistula DC Pl
40S/F K 12 months RUE, RB RUE AV-fistula NA NI/5years
[18] 14/F | NA 8 BLE, LUE DC, compression P1/6 months
therapy
[19] 42/m K 3.8-11.3 13 BLE (left >right) Bilateral DC after 4.5 years MI
central femoral
catheterization

R — references; TO — transplanted organ; K — kidney; H — heart; L — liver; | — intestine; BLE, RLE and LLE — bilateral, right and

left lower extremities, respectively; LUE, RUE — left and right upper extremity, respectively; RB — right breast; LB — left breast;

DC - discontinuation; DR — dose reduction; D — diuretics; R — Resolving edema; NI, MI, Pl and SI = no, mild, partial and significant
improvement, respectively; NA — not available. * The edema developed after everolimus consumption, worsened with switching to

sirolimus and improved with discontinuation of mTORs. ** The patient was on everolimus.

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

1375




be the first case of renal lymphangiectasia in a transplanted
kidney. In this report, the patient presented with pleural ef-
fusion on the same side as the enlarged transplanted kidney,
the pleural fluid was clear, a transudate, as in previously re-
ported rare case reports of renal lymphangiectasia. These find-
ings may indicate a renal origin for the pleural fluid with a low
lipid and protein concentration [26,27]. In some case reports,
renal lymphangiectasia has led to proteinuria or deterioration
of renal function [26]. In our patient, proteinuria worsened af-
ter the appearance of symptoms and reduced following siro-
limus withdrawal.

In previously reported cases of mTOR inhibitor-induced lymph-
edema, early withdrawal of the medication led to partial or
complete resolution of edema after several months. Our pa-
tient’s symptoms resolved within three months after discon-
tinuation of sirolimus. However, in some patients, especial-
ly when mTOR inhibitor consumption continued for a longer
period after the appearance of symptoms, cessation of the
treatment had no significant effect on improvement of ede-
ma (Table 2). Hence early cessation of therapy may prevent
irreversible damage to lymphatic tissues.
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Conclusions

Lymphedema in the skin of the extremities, abdominal wall,
face, and breast, have previously been reported as a relative-
ly rare complication of mTOR inhibitor use but may involve in-
ternal organs such as the kidney. In patients treated with siro-
limus, lymphatic damage caused by kidney needle biopsy may
be a predisposing factor for this complication. This case report
has shown that lymphedema of the transplanted kidney can
involve the adjacent abdominal wall and become associated
with an ipsilateral pleural effusion. Therefore, transplant cli-
nicians should be made aware of this unusual complication of
mTOR inhibitor therapy to prevent unnecessary and expensive
investigations and to allow for a decision to be taken regard-
ing discontinuing sirolimus anti-rejection therapy.
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