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Introduction TFE Translocation renal cell carcinoma (TRCC) represents 1 to 5% of all 
cases of renal cell carcinoma, with the highest frequency among children and young 
adults. Management of these tumors is not very well defined in literature. Although in 
pediatric age group it has favorable prognosis, in adults it has an aggressive nature, with 
poor outcome. This is a retrospective analysis of treatment outcome in adult patient 
18 years or above treated at our hospital between January 2013 and November 2018.
Material and Methods Clinical and pathological data of 26 patients from a single 
institution diagnosed with TRCC between January 2013 and November 2018 were ret-
rospectively reviewed. All cases of TRCC were confirmed with immunohistochemistry 
or fluorescence in situ hybridization. We analyzed our data of patients treated with 
surgery only or who progressed after surgery and treated with systemic therapy or 
who presented with upfront unresectable or metastatic disease treated with systemic 
therapy with respect to event-free survival (EFS) and overall survival (OS).
Results Between January 2013 and November 2018, 26 adult patients who were 
treated at our center were eligible for this analysis as per our criteria. Out of 26 patients, 
25 patients had radical surgery after evaluation and 1 had metastatic disease who was 
started on systemic therapy. Out 25 patients who were treated with radical surgery, 
16 patients progressed and they were started on systemic therapy except for 1 patient 
who defaulted. Median time to start systemic therapy among patient treated with cura-
tive nephrectomy was 13 months. Median EFS and median OS among overall population 
were 22 and 30 months, respectively. Among 16 patients who were treated with sys-
temic therapy, median EFS to first-line therapy was 8 months and to second-line therapy 
was 2.5 months. Median OS was 17 months in patients treated with systemic therapy.
Conclusion TRCC is rare in adult population but carries significant risk of disease 
progression even after initial curative treatment with potential response to targeted 
therapy for short duration.
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Introduction
Translocation carcinomas of the kidney were first described 
in children and adolescents and are usually considered indo-
lent, even if diagnosed at an advanced stage in this popula-
tion of patients.1 Xp11 translocation renal cell carcinomas 
(TRCCs) have recently been included as a separate entity in 
the 2004 World Health Organization (WHO) classification of 
renal tumors.2 Now these tumors are grouped under heading 
of “MiT family TRCC (►Table 1).”

The Xp11 TRCCs were first officially recognized in the 
2004 WHO renal tumor classification,3 and harbor gene 
fusions involving TFE3 (transcription factor E3).

Although these tumors comprise at least one-third of 
pediatric RCCs, but incidence in adults are very less.4 Given 
the degree to which these tumors overlap morphologically 
with clear cell and/or papillary RCC, many cases of adult TRCC 
may be misclassified as clear cell or papillary RCC, and thus 
the true incidence of this entity may in fact be underesti-
mated.5 In the past few years, several reports of adults with 
TRCC having an aggressive clinical course have emerged.6-8

Recent studies have shown that adult Xp11 TRCC is more 
common than originally perceived, making up anywhere 
from 1.6 to 5% of adult RCCs.9,10 Komai et al9 examined 
443 consecutive adult Japanese patients from their insti-
tution with renal masses and observed a 1.6% incidence 
rate.9 Zhong et al10 subsequently reported an incidence of 5% 
after examining 121 consecutive adult pathologic cases. In 
their study, they found 6 (5.0%) of 121 of their patients pos-
sessed strong TFE3 immunohistochemistry (IHC) staining 
and harbored Xp11 translocations confirmed by dual-color 
break-apart fluorescence in situ hybridization (FISH).

Despite its relatively uncertain and occasionally indolent 
progression in children, Xp11 TRCC has been shown to pos-
sess an aggressive course in adults.6,11,12 Most patients diag-
nosed with Xp11 TRCC either present with metastasis or 
subsequently develop metastasis within 12 months of the 
initial presentation.4,6 Argani et al,4 who examined 28 cases, 
all of which were confirmed by TFE3 IHC, and found that 

one-third of patients with long-term follow-up died within 
12 months.

To our knowledge, there are no established effective thera-
pies for advanced/unresectable/recurrent/metastatic Xp11.2 
TRCC. Therefore, we performed a retrospective analysis of 
adult patients with TRCC including early/advanced/meta-
static/relapsed who were treated at our institution to assess 
the clinical features and treatment outcome of this particular 
RCC subtype in adults.

Materials and Methods
Patients aged 18 years and above with RCC including early, 
advanced, and metastatic who underwent clinical evaluation 
at Tata Memorial Hospital, Mumbai, Maharashtra, India, diag-
nosed as TRCC by either IHC or FISH and were treated with var-
ious modality including surgery or systemic therapy between 
January 2013 and November 2019 were the subjects of this 
retrospective review. A total of 26 patients were identified 
who meet these parameters. At the time of the presentation 
detailed history and physical examinations, as well as base-
line laboratory parameters such as blood counts and chemis-
tries, including lactate dehydrogenase, were taken, allowing 
them to be stratified into the recent prognostic groups by 
Heng et al.13 Data collected included standard pretreatment 
disease characteristics, baseline biochemical parameters, first 
date of treatment, date of disease progression, further line of 
treatment, and date of death or last follow-up.

Statistical Analysis
Median survival was defined as the time from the initiation of 
treatment to the date of death or censoring at the time of last 
follow-up. Event-free survival (EFS) was defined from the ini-
tiation of treatment to the date of disease progression, death, 
or censoring at the time of last follow- up. Survival distribu-
tions were estimated using the Kaplan–Meier method.14 All 
tests of statistical significance were two-sided. All data anal-
yses were conducted using IBM SPSS Statistics for Windows, 
Version 23.0 (IBM Corp., Armonk, New York, Untied States).

Table  1  Cancers with Xp11 translocation/TFE3 gene fusions

Neoplasm Fusion Age range  
in year

Translocation

ASPS ASPSCR1–TFE3 1–71 der(17)(X;17)(p11.2q25)

RCC ASPSCR1–TFE3 1–75 t(X;17)(p11.2;q25)

RCC PRCC–TFE3 2–69 t(X;1)(p11.2;q21)

RCC SFPQ–TFE3 3–68 t(X;1)(p11.2;q34)

RCC NonO–TFE3 39 inv(X)(p11.2;q12)

RCC CLTC–TFE3 14 t(X;17)(p11.2;q23)

RCC Unknown 32 t(X;3)(p11.2;q23)

RCC Unknown 77 t(X;10)(p11.2;q23)

Xp11 PEComa SFPQ–TFE3 and others 9–55 t(X;1)(p11.2;q34) and others

Melanotic Xp11 translocation cancer SFPQ–TFE3 and likely others 11–45 t(X;1)(p11.2;q34) and likely others

Subset of epithelioid hemangioendothelioma YAP1–TFE3 14–50 t(X;11)(p11.2;q13)

Abbreviations: ASPS, alveolar soft part sarcoma; RCC, renal cell carcinoma.
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Results
Patient characteristics are summarized in ►Table 2.

Twenty-six patients were included in this analysis. 
The median age at the time of the initiation of therapy 
was 30.5 years (range, 18–66 years). Out of 26 patients, 
14 were females and 12 were males. At presentation the 
Eastern Cooperative Oncology Group performance status 
was 1 of all patients. The method of detection of TRCC was by 
IHC for TFE in 25 out of 26 patients, all showed diffuse stain-
ing for TFE, and in 1 patient by both, IHC for TFE which was 
focal, and later confirmed by FISH method. At presentation 
out of 26 patients, 25 patients underwent radical nephrec-
tomy who were on evaluation and had either early or locally 
advanced stage disease. One patient presented with upfront 
metastatic disease who was started on systemic therapy. Out 
of 25 patients who had undergone curative nephrectomy 
16 had relapse and 9 are still disease-free when this analysis 
is done. The median time to relapse was 13 months (range, 
1–54 month). Out of 26 patients, 18 patients were stratified 

according to the International Metastatic RCC Database 
Consortium criteria, into favorable group – 6, intermediate 
group – 8, and high-risk group – 4. Eight patients did not 
have all the parameters to calculate the Heng’s score. Sixteen 
of 25 patients who relapsed after nephrectomy, 5 relapsed 
locoregionally and 11 had distant relapse.

Out of 11 patients who had distant relapse, 2 had metasta-
sis to lung and liver, 3 had metastasis to lung and brain, 1 had 
metastasis to liver, and 5 had metastasis to lung.

Subsequent Therapies (►Table 3)
Seventeen patients received systemic therapy including 
16 relapsed patients and 1 patient upfront. Among first-line 
therapy, 7 received sorafenib, 6 received sunitinib, 3 received 
pazopanib, and 1 patient defaulted before starting therapy. 
Among the 16 patients, 8 received second-line systemic 
therapy, 3 received everolimus, 1 thalidomide, 1 sunitinib, 
1 axitinib, 1 nivolumab, and 1 nivolumab plus axitinib. Three 
patients later received third-line therapy, 2 received tha-
lidomide and 1 cabozantinib. One patient further received 
fourth-line phase one drug and later fifth line as sunitinib.

Treatment Outcome
Among the 25 patients who underwent upfront nephrectomy, 
median EFS was 13 months. Median EFS and median overall 
survival (OS) among overall population was 22 and 30 months, 
respectively. Among 16 patients who were treated with systemic 
therapy, median EFS to first-line therapy was 8 months and to 
second-line therapy was 2.5 months. Median OS was 17 months 
among 16 patients who were treated with systemic therapy.

Toxicity
Among 16 patients who were treated with systemic ther-
apy predominantly tyrosine kinase inhibitor (TKI) based, 

Table  2  Patient characteristics (N = 26)

Baseline characteristics Number

Gender

Male 12

Female 14

Age in years

18–30 13

31–40 7

41–50 4

51–60 1

> 60 1

Performance status – ECOG

0–1 26

≥ 2 0

Method of detection

IHC 25

FISH 0

IHC + FISH 1

Cytogenetics 0

Presentation

Resectable (early + LA) 25

Unresectable (LA + metastatic) 1

Treatment upfront on presentation

Curative nephrectomy 25

Systemic therapy 1

Progression after curative nephrectomy

Yes 16

No 9

Abbreviations: ECOG, Eastern Cooperative Oncology Group; FISH, fluo-
rescence in situ hybridization; IHC, immunohistochemistry; LA, locally 
advanced.

Table  3  Systemic treatment details

First line (N = 16)

Sorafenib 7

Sunitinib 6

Pazopanib 3

Defaulted 1

Second line (N = 8)

Everolimus 3

Axitinib 1

Sunitinib 1

Thalidomide 1

Nivolumab 1

Nivolumab + axitinib 1

Third line (N = 3)

Thalidomide 2

Cabozantinib 1

Fourth + fifth line (N = 1)

Trial drug f/b sunitinib 1
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8 patients had grade 3/4 toxicity, 4 had hand-foot syndrome 
(HFS), 2 had HFS and mucositis, 1 had HFS, mucositis, and 
diarrhea, and 1 had significant proteinuria and hypertension. 
Among patients who received further lines of therapy there 
was no any grade 3/4 toxicity seen.

Discussion
As per our knowledge, this may be one of the largest data of 
treatment outcomes of patients with translocation-associated 
RCC which includes patient who presented with early, 
locally advanced, metastatic, and relapsed cases who were 
treated with different treatment modality which included 
surgical and different systemic therapies like TKIs and 
immunotherapy.

Although several targeted agents and immunotherapy 
have been approved for the treatment of advanced RCC, 
allowing oncologists to treat all RCC subtypes, clinical trials 
have for the most part been conducted in patients with clear 
cell histology (the most common subtype), with some lim-
ited experience reported in patients with nonclear cell sub-
types such as papillary and chromophobe RCC.15 Prior reports 
from the literature suggest that patients with Xp11.2 TRCC do 
not benefit from immunotherapy or chemotherapy, although 
these studies included < 5 patients with advanced disease. 
To our knowledge, to date there has not been a reported case 
with a significant response to those therapies.8,9,16 In contrast, 
two case reports17,18 have shown that sunitinib may have sig-
nificant activity in patients with TRCC.

In our study, median EFS and median OS among over-
all population was 22 and 30 months, respectively. Among 
16 patients who were treated with systemic therapy, median 
EFS to first-line therapy was 8 months and to second-line 
therapy was 2.5 months. Median OS was 17 months among 
16 patients who were treated with systemic therapy. Median 
time to progression among patient treated with curative 
nephrectomy was 13 months, which is almost same as 
reported by Argani et al4 in their study in which one-third of 
patients progressed within 12 months of curative treatment.

A multicenter study from several French centers reported 
on 21 patients with metastatic Xp11.2 RCC who were treated 
with vascular endothelial growth factor (VEGF) and mechanis-
tic target of rapamycin-targeted therapies.19 Patients treated 
with sunitinib were found to have a median progression-free 
survival (PFS) of 8.2 months if they received therapy before 
treatment with sunitinib, and 11 months if they were pre-
viously treatment-naive. Patients treated with sorafenib had 
a median PFS of 6 months, whereas patients treated with 
temsirolimus had a median PFS of 3 months. Seven patients 
(33%) experienced objective responses. All patients treated 
with sunitinib and 1 patient treated with temsirolimus 
achieved responses. With a median follow-up of 19 months, 
the median OS was reported to be 27 months.19 The efficacy 
data in the French series are somewhat higher than in the 
current report, which could be because of case selection 
bias or the fact that they did not restrict their study to adult 
patients. In fact, 5 patients in the French series (24%) were 
aged < 18 years. As shown in multiple reports, patients with 

adult Xp11.2 RCC tend to have a more aggressive disease 
course than their pediatric counterparts.6,8

Another recent study20 demonstrated that VEGF-targeted 
therapy can be of benefit in adults with metastatic 
Xp11.2 RCC, as evidenced by a response rate of 20% and a 
median PFS of 7.1 months. However, based on the small num-
ber of patients in the study and the finding that responses 
occurred with three different drugs, it is impossible to make 
definitive conclusions regarding the best VEGF-targeted 
agent for patients with this disease.20

In our study, the incidence of TRCC was almost equal 
among male and female, unlike other reports which show 
female predominance. Median age of presentation in our 
study was 30.5 years among adult population which was 
same as other reports.

As compared with pediatrics population which remain 
disease free for long, may be cured also, after radical nephrec-
tomy for early and locally advanced disease; among adults in 
our study out of 25 patients who were treated with curative 
nephrectomy, 16 (64%) patients had relapsed with median 
EFS of 13 month only, which was also same as other stud-
ies which have shown that adult patients with this disease 
relapse within a year after initial curative surgery. Our study 
has also shown that patients who relapsed and had meta-
static disease can still be treated with TKI therapy with sig-
nificant benefit, that is, median EFS of 8 months, but EFS to 
second-line systemic therapy was short, that is, 2.5 months. 
Although two of our patients had received immunotherapy in 
second-line setting and had significant benefit with immu-
notherapy, this number is very small to make any definitive 
conclusion.

Conclusion
TRCC is rare but we need to keep this differential in our mind 
when we come across any young patient who present with 
RCC. TRCC has more aggressive course in adult population 
compared with pediatric patients. More collaborative studies 
are required to exactly define the optimum therapies in this 
patient population.

Note
The study was conducted in accordance with the 
Declaration of Helsinki and the International Conference 
on Harmonization Guidelines for Good Clinical Practice.
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