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mTOR inhibitors are the first-choice therapy for renal 
angiomyolipomas secondary to tuberous sclerosis

Inibidores da mTOR são a primeira escolha no tratamento de 
angiomiolipomas renais associados à esclerose tuberosa

DOI: https://doi.org/10.1590/2175-
8239-JBN-2023-0077en

Dear Editor

We read with great interest the case report 
“Endovascular treatment of intrarenal 
aneurysm bleeding and angiomyolipomas 
in a patient with tuberous sclerosis and 
polycystic kidney disease” by Leite et al.1, 
in which embolization was successfully 
employed. In cases of bleeding, this 
preemptive interventional and curative 
treatment is preferable to partial or 
total nephrectomy, since it preserves the 
renal parenchyma and kidney function2. 
Currently, however, the preemptive 
treatment of choice for tuberous sclerosis-
related angiomyolipomas is mTOR 
inhibitors, not embolization3,4.

Tuberous sclerosis is an autosomal 
dominant disease caused by pathogenic 
variants of the TSC1 and TSC2 genes, 
which encode hamartin and tuberin 
proteins, respectively. Loss of function of 
these proteins causes aberrant activation 
of the mTOR pathway and, consequently, 
cell cycle modification, changes in the 
synthesis of proteins, growth factors and 
lipids, ultimately leading to exacerbated 
cell proliferation and tumor development 
and growth3. mTOR inhibitors are 
deemed the first-choice therapy for several 
manifestations of tuberous sclerosis, 
including growing renal angiomyolipomas 
with more than 3 cm in diameter3. From 
a renal standpoint, their potential benefits 
are: reduction in angiomyolipoma size, 
lower risk of bleeding due to reduction 
of intratumoral aneurysms, less need for 
surgical interventions and preservation of 
kidney function3,4. Cohort studies have 

also reported a shift in the preventive 
treatment of renal angiomyolipomas from 
embolization to mTOR inhibitors4.

In agreement with previous studies,3,5 
preliminary data from an observational 
cohort study including patients with tuberous 
sclerosis followed at the Nephrology 
Service of the Clinics Hospital of the 
Federal University of Paraná (author’s 
data) have shown a higher prevalence of 
angiomyolipomas, renal complications, 
need of surgical interventions, and of 
chronic kidney disease in adults compared 
to pediatric patients. Importantly, our 
data indicate that a change in the health 
care provided to these patients is urgently 
required. The most frequent surgical 
interventions were still partial and total 
nephrectomies. Furthermore, despite the 
clear indications favoring the prescription 
of an mTOR inhibitor, only a small portion 
of patients were in use of this medication 
prior to the first consultation with a 
nephrologist (Table 1).

The case report by Leite et al. highlights 
that less invasive, renal-sparing surgery 
provides effective therapy for patients with 
bleeding from renal AML, one of the most 
feared complications of tuberous sclerosis, 
which can result in hemorrhagic shock and 
death1,3. Additionally, we would like to 
emphasize that tuberous sclerosis patients 
need regular medical follow-up over lifetime. 
They must be followed up regularly sincd 
childhood by a nephrologist, in order to 
enable early diagnosis of renal involvement, 
monitoring of its progression and of kidney 
function, which may allow starting timely 
mTOR inhibitor treatment, in order to 
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decrease the risk of renal complications and the need 
for surgery. A multidisciplinary approach, together with 
strengthening the knowledge about tuberous sclerosis 
among health care professionals, is crucial for improving 
the quality of life and survival of these patients.

Acknowledgments

We would like to thank the multidisciplinary team of 
the Pediatric Neurology Center of the Clinics Hospital 
of the Federal University of Paraná (CENEP – CHC/
UFPR) for their involvement in the care of patients 
with tuberous sclerosis.

Authors’ Contributions

AGM, MFMC and FCB contributed substantially to the 
design of the article; collection, analysis or interpretation 

of data; writing of the article and its critical review; and 
final approval of the manuscript to be published.

Conflict of Interest

The authors have no conflict of interest related to this 
publication. 

References

1. Leite T, Pazinato LV, Vidal MJA, Freitas D, Leal Fo JMM.
Endovascular treatment of intrarenal aneurysms bleeding and
angiomyolipomas in a patient with tuberous sclerosis and
polycystic kidney disease. J Bras Nefrol. 2023;45(1):111–5. doi:
http://dx.doi.org/10.1590/2175-8239-jbn-2021-0023. PubMed
PMID: 34328493.

2. Williams JM, Racadio JM, Johnson ND, Donnelly LF, Bissler
JJ. Embolization of renal angiomyolipomata in patients with
tuberous sclerosis complex. Am J Kidney Dis. 2006;47(1):95–
102. doi: http://dx.doi.org/10.1053/j.ajkd.2005.09.028. PubMed
PMID: 16377390.

Table 1	 Clinical characteristics of kidney involvement in patients with tuberous sclerosis

Pediatric patients 
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CKD G5, n (%) 0 0

RRT, n (%) 0 1 (4.1%)

SH, n (%) 2 (8.6%) 4 (16.6%)

Use of mTOR inhibitors, n (%) 7 (30.4%) 6 (25%)

Neurological indication, n (%) 4 (57.1%) 2 (33.3%)

Cardiac indication, n (%) 1 (14.2%) 1 (16.6%)

Renal indication, n (%) 0 3 (50%)

Dermatologic involvement, n (%) 2 (28.5%) 0

History of kidney complications, n (%) 0 7

Retroperitoneal hemorrhage, n (%) 0 2 (28.5%)

Partial nephrectomy, n (%) 0 1 (14.3%)

Total nephrectomy, n (%) 0 2 (28.5%)

Arterial embolization, n (%) 0 1 (14.3%)

Death by hemorrhagic shock, n (%) 0 1 (14.3%)

CKD: chronic kidney disease; SH: systemic hypertension; RRT: renal replacement therapy.
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