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Introduction

In 1973, the first case series of multiple cutaneous and 
uterine leiomyoma (MCUL) were described by Reed and  
his colleagues (1), and several aggressive renal cell cancers 
(RCCs) referred to as hereditary leiomyomatosis and RCC 
(HLRCC) were observed in some pedigrees thereafter (2).  
The most outstanding characteristic of HLRCC is the 
occurrence of multiple cutaneous leiomyomas (3) and most 
pedigrees with HLRCC include at least one person suffering 
from cutaneous manifestations (2). HLRCC is a hereditary 
cancer syndrome characterized by inactivation of the Kreb’s 
cycle enzyme fumarate hydratase (FH), and the variable 
development of uterine fibroids, cutaneous leiomyomas 
and renal cancer of type 2 papillary morphology which is 
usually refractory to current chemotherapy, radiotherapy 

and immunotherapy (4). However, RCC in HLRCC 
denotes a series of cystic, tubulo-papillary tumors linked 
together by cytological similarity (2). HLRCC-related renal 
cancers occurred in a subset of the HLRCC families, and 
the patients usually metastasize very early and die young. 
Herein, we present a case without family history, possessing 
a specific mutation. Most importantly, he was sensitive to 
the combination of immunotherapy and targeted therapy, 
which is the first reported case and may indicate a new 
direction for the management of HLRCC. We present the 
following case in accordance with the CARE Guideline (5).

Case presentation

A 46-year-old male complaining of an intermittent 
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left-sided lumbago for 6 months and a weight loss of 
4 kilogram (kg) came to our center. He had received a 
laparoscopic left renal cyst decompression one year before, 
but the pathology report was unknown. No significant 
abnormalities were detected on abdominal and skin 
examination. He had no obvious family history. Specially, 
his dizygotic twin brother had no special history, neither 
did his parents and son. 

Left radical nephrectomy and colon repair were 
conducted secondary to percutaneous embolization 
of left renal artery. The pathology reported as follow: 
FH (negative expression on tumor cell, but positive on 
control), PAX2(+), PAX8(+), SDHB(+), Inil(+), EMA(+), 
Ksp-cad(+), AMACR(−), CD10(−), TFE-3(−), RCC(−), 
CK7(−), CD117(−), Ki-67(+, 5–15%). These results 
indicated that it was likely to be HLRCC. His genetic 
assay (Figure 1) reported that a missense mutation 
(c.1256C>T) was detected in the FH gene, which resulted 
in the mutation (p.Ser419Leu) of the amino acid at 
position 419 of the FH gene-encoded protein from serine 
to leucine. Protein function was predicted by sorting 
intolerant from tolerant (SIFT) and Mutation taster and 
the results were shown to be harmful. This mutation 
was an unidentified mutation. The patient was regularly 
checked for chest and abdomen computerized tomography 
(CT) every 3 months after surgery.

At 16 months after surgery, the patient suffered from 
right-sided considerable pleural effusion and related 
symptoms, including cough, dyspnea, chest pain, and 
hyperpyrexia. CT of chest and abdomen indicated local 
recurrence and pleural metastasis. Then, a thoracoscopic 
biopsy was operated and confirmed the metastasis of 
pleura by pathology. On the one hand, a thoracentesis 
drainage was performed to release his discomfort. On the 
other hand, the combination of programmed cell death 
protein 1 (PD-1) immunotherapy (sintilimab 200 mg 
ivgtt q3w) and vascular endothelial growth factor receptor 
(VEGFR) inhibitor (Axitinib, 5 mg po bid) was given to 
him simultaneously. One month later, the lesions of pleura 
and left kidney area significantly reduced. Pleural effusion 
also subsided. 

To date  the pat ient  has  completed 7 cycles  of 
immunotherapy with targeted therapy. Additionally, he did 
not complain any discomfort since the combination. The 
lesions of pleura almost disappeared and the mass in the left 
kidney area was basically stable. The CT images throughout 
the period were presented in Figure 1 and the timeline 
picture were shown in Figure 2.

Discussion

HLRCC, also known as  MCUL, is  an autosomal 
dominant tumor predisposition syndrome characterized by 
heterozygous germline mutations in the FH gene, which 
encodes the FH enzyme and subsequently catalyzing 
the conversion of fumarate to malate in the Kreb cycle 
(3,6). To date, at least 71 malignant kidney tumors have 
been identified in the HLRCC families (3). However, the 
mutation in the present study has been firstly reported 
by our institution. Of note, the patient in this paper 
is the only person who has HLRCC in his family, and 
he has no medical history of cutaneous and abdominal 
leiomyomatosis. We presume that this may be associated 
with his unique type of mutation. As an aggressive renal 
malignance, HLRCC might have metastasized at the time 
of diagnosis. Most reported patients died within 5 years 
after diagnosis (3). Additionally, a cystic neoplasm was 
deemed to be premalignant due to activation of the hypoxia 
pathway for HLRCC (7), which was in accordance with the 
present case. 

Although there has not been a guideline or census on 
the management of HLRCC yet, radical nephrectomy 
is recommended as the optimal intervention for certain 
patients. More novel methods of therapy, especially 
targeted therapy and immunotherapy, might be inspiring 
to improve the prognosis of advanced RCC, which would 
also throw new light upon HLRCC. On April 19th, 
2019, the FDA of the USA approved the combination 
of Pembrolizumab and Axitinib for first-line treatment 
of patients with advanced RCC based on the results of 
KEYNOTE-426 trial (8). In the meantime, another 
trial (9) showed that Avelumab plus Axitinib resulted a 
longer progression-free survival than Sunitinib alone for 
advanced RCC. Thus, the combination of immunotherapy 
and targeted therapy was applied for the present patient 
after progressive disease (PD). To our acknowledgement, 
he is the first one reported to receive the combination 
therapy. After completing seven cycles of combined 
treatments, he did not complain any discomfort improved. 
The lesions of pleura almost disappeared and the mass in 
the left kidney area was assessed as stable disease (SD). 
Additionally, the patient also thinks that this treatment 
has been effective due to improved symptoms and well-
controlled metastasis. Considering that HLRCC is 
a progressive renal malignance and has high risk of 
recurrence and metastasis, adjuvant therapy (targeted 
therapy, immunotherapy or combination of both) would 



791Translational Andrology and Urology, Vol 9, No 2 April 2020

  Transl Androl Urol 2020;9(2):789-793 | http://dx.doi.org/10.21037/tau.2019.12.37© Translational Andrology and Urology. All rights reserved.

Figure 1 The CT images throughout the period: (A) before surgery: the CT showed no metastasis of chest but indicated the invasion to 
colon; (B) at 10 days after surgery; (C) when local recurrence and pleural metastasis occurred; (D) at 47 days after immunotherapy and 
targeted therapy: the mass in the left kidney area, right pleural effusion and nodules reduced; (E) at 145 days after immunotherapy and 
targeted therapy: right pleural effusion reduced and the nodules almost disappeared; the mass in the left kidney area was basically stable; (F) 
genetic assay report. 
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Figure 2 The timeline picture of this case.
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be better to performed as soon as possible after surgery, 
rather than till to progression. Although many questions 
remain to be answered, for example, how to predict the 
reaction to adjuvant therapy is unclear. We do have the 
following limitations. As HLRCC is an extremely rare 
cancer and clinical trials with a large sample size are difficult 
to conduct, we only reported a single case, providing limited 
evidence for the management of HLRCC. Moreover, 
the long-term survival results are not available currently. 
Further cases of targeted therapy and immunotherapy in 
HLRCC should be carefully concluded to help to determine 
the role of these two treatments in HLRCC. 

Conclusions

In summary, it may be promising for patients with HLRCC 
receiving immunotherapy and targeted therapy after 
surgery. But many questions are required to response, 
such as the time of beginning therapy, and the efficacy of 
different types of management.
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