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CT = computed tomography
GC =
gemcitabine + cisplatin
GD =
gemcitabine + docetaxel
ICI = immune checkpoint
inhibitor
LN = lymph node
PD = progressive disease
RT = radiation therapy
UC = urothelial carcinoma
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Introduction: Regression of non-irradiated metastatic lesions after radiation therapy is

known as the abscopal effect. We report a case of urothelial carcinoma in which the

abscopal effect was possibly observed after immune checkpoint inhibitor administration.

Case presentation: A 68-year-old woman diagnosed with left renal pelvic cancer

underwent total nephroureterectomy and regional lymph node dissection. Eight months

later, imaging studies detected local recurrence and paraaortic lymph node metastasis.

The tumor progressed despite cisplatin + gemcitabine, pembrolizumab, and

gemcitabine + docetaxel therapy. Radiation therapy was administered to a painful back

lesion, which resulted in dramatic symptom relief. Computed tomography 2 months

after radiation therapy indicated reduced size of the irradiated lesion and some non-

irradiated lymph nodes.

Conclusion: Combined radiation therapy and immune checkpoint inhibitors can

provide additional benefits for certain cancers, possibly due to negative

immunomodulatory response blockade. Thus, this combined therapy may be a new

metastatic urothelial carcinoma treatment strategy.

Key words: immunotherapy, lymph nodes, neoplasm metastasis, radiotherapy, urologic

neoplasms.

Keynote message

The abscopal effect is regression of non-irradiated metastatic lesions after RT. We describe a
case of UC in which the abscopal effect was observed after administration of an ICI. This
additional benefit, possibly due to the negative immunomodulatory response blockade, sheds
light on the possibility of combination therapy for UCs.

Introduction

For patients with metastatic UC of the upper urinary tract, systemic chemotherapy is the pre-
ferred first-line treatment, although its effect is limited.1 ICIs have emerged as an alternative
mode of treatment. We report a unique case, possibly demonstrating the abscopal effect, as
shrinkage of non-irradiated metastatic lesions was observed after administering RT subsequent
to chemotherapy and pembrolizumab.

Case presentation

A 68-year-old woman was diagnosed with left renal pelvic cancer by enhanced CT after pre-
senting with gross hematuria. The CT image showed an enhancing mass in the area. Urine
cytology revealed class III cells and cystoscopy suggested no apparent tumor in the bladder.
She underwent total nephroureterectomy and regional LN dissection with no major periopera-
tive complications. The lesion in the surgical pathology specimen was identified as high-grade
UC (pT2 with lymphovascular invasion) but there was no metastasis to the surrounding LNs (0/
7). Eight months after the surgery, follow-up cystoscopy revealed recurrence within the bladder,
which was confirmed as UC upon biopsy analysis. At this time, imaging studies (CT and
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positron emission tomography/CT) detected local recurrence
(surrounding the original kidney) and paraaortic LN enlarge-
ment consistent with metastasis.

Chemotherapy (cisplatin + gemcitabine) was administered
as the first-line systemic therapy immediately after the diagno-
sis was made. Two months later, CT showed an increase in
the size of the paraaortic LN consistent with PD, and the treat-
ment was switched to ICI therapy with pembrolizumab. How-
ever, subsequent CT scans revealed not only paraaortic LN
enlargement but also left subclavian LN and right renal hilum
LN enlargement at 3 and 4 months after the initiation of pem-
brolizumab, respectively, which also satisfied the criteria for
PD. Pembrolizumab was discontinued, and after discussing the
risks and benefits of each third-line chemotherapy regimen
with the patient, we decided to start GD which resulted in con-
tinuous overall tumor growth. At this time, the patient com-
plained of unbearable left back pain, which was considered to
be caused by local recurrence invading the surrounding mus-
cles. RT (30 Gy in 10 fractions) was administered to the lesion
considered to be the source of the pain; this resulted in dra-
matic symptom relief. CT 2 months after the initiation of RT
showed reduction of the irradiated lesion from 51 to 8 mm as
well as reduction of some non-irradiated LNs, such as two
paraaortic LNs (#1: 30–24 mm, #2: 28–13 mm) and the right

renal hilar LN (16–7 mm) (Fig. 1). In summary, partial
response was achieved even in non-irradiated lesions after RT.
CT performed 21 months post-operation showed that the irra-
diated lesion had disappeared (from 8 to 0 mm) and that two
of the non-irradiated lesions remained stable without a
decrease in size (paraaortic LN #2: from 13–10 mm and right
renal hilum LN: from 7–5 mm). However, one of the aortic
LNs (#1) increased in size (from 24 to 50 mm). Therefore,
additional RT doses were administered to the aortic LN #1
and tumor shrinkage was observed (from 50 to 30 mm), while
the other lesions remained stable (Fig. 2).

Discussion

The regression of non-irradiated metastatic lesions with RT is
referred to as the abscopal effect. The mechanism is thought to
be related to RT-induced release of tumor antigens, which are
taken up by antigen-presenting cells that activate the major his-
tocompatibility complex pathway along with other signals that
eventually activate effector T-cells, which induce cell death.2

The earliest report of the abscopal effect was published in the
1950s and has been reported and investigated in multiple types
of cancer.3 In recent years, the combination of RT and ICIs
has been proven to provide an additional effect in certain types
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Fig. 1 CT showing reduction in metastatic LNs
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of cancers, possibly from the blockade of the negative
immunomodulatory response.4,5 Few reports of the abscopal
effect in UC exist6 and, to the best of our knowledge, this case
is the first report of abscopal effect in both renal pelvic cancer
and UC in the ICI era. As there is more interest in the role of
ICIs for UC management, trials are needed to determine
whether they provide survival benefit.

Our patient received two types of chemotherapy before RT
administration, and there are several points for discussion.
One is that the combination of three different therapies
(chemotherapy, ICI, RT) may have caused the abscopal
effect. Further trials are required to assess this theory. Another
is that the chemotherapy contributed to the release of tumor
antigens. However, the fact that shrinkage occurred only after
the initiation of RT led us to assume that the RT was responsi-
ble for the observed shrinkage of the non-irradiated lesions.

To the best of our knowledge, there is no concrete definition
of the “ICI and RT combination” to date. For other types of
malignant tumors, several sequences have been reported in
which the abscopal effect was observed, but it remains unclear
whether RT before, concurrent with, or after drug administra-
tion is the most effective.7–9 This case involved “sequential
therapy with ICI followed by RT,” but the optimal time win-
dow for RT and/or ICI chemotherapy is beyond the discussion
of this case. Future clinical trials using ICI/RT combination
will hopefully further clarify optimal sequential rationale.

Conclusions

In conclusion, we observed a possible abscopal effect due to
RT in a patient with UC after ICI treatment. The combination
of RT and ICIs may highlight a new strategy for the treat-
ment of metastatic UC.

Acknowledgment

The authors thank Editage (http://www.editage.jp) for English
language editing.

Disclosure of ethical statement

All informed consent was obtained from the patient. This
work was conducted in accordance with the Declaration of
Helsinki.

Conflict of interest

The authors declare no conflict of interest.

References

1 von der Maase H, Hansen SW, Roberts JT et al. Gemcitabine and cisplatin
versus methotrexate, vinblastine, doxorubicin, and cisplatin in advanced or
metastatic bladder cancer: results of a large, randomized, multinational, multi-
center, phase III study. J. Clin. Oncol. 2000; 18: 3068–77.

2 Liu Y, Dong Y, Kong L et al. Abscopal effect of radiotherapy combined with
immune checkpoint inhibitors. J. Hematol. Oncol. 2018; 11: 104.

3 Postow MA, Callahan MK, Barker CA et al. Immunologic correlates of the
abscopal effect in a patient with melanoma. N. Engl. J. Med. 2012; 366:
925–31.

4 Balar AV, Castellano D, O'Donnell PH et al. First-line pembrolizumab in cis-
platin-ineligible patients with locally advanced and unresectable or metastatic
urothelial cancer (KEYNOTE-052): a multicentre, single-arm, phase 2 study.
Lancet Oncol. 2017; 18: 1483–92.

5 Bellmunt J, de Wit R, Vaughn DJ et al. Pembrolizumab as second-line ther-
apy for advanced urothelial carcinoma. N. Engl. J. Med. 2017; 376: 1015–26.

6 Lome LG, Navani S, Aral IM. Spontaneous regression of pulmonary metas-
tases from transitional cell carcinoma of the bladder. Cancer 1970; 26: 415–8.

7 Twyman-Saint VC, Rech AJ, Maity A et al. Radiation and dual checkpoint
blockade activate non-redundant immune mechanisms in cancer. Nature 2015;
520: 373.

8 Golden EB, Chhabra A, Chachoua A et al. Local radiotherapy and granulo-
cyte-macrophage colony-stimulating factor to generate abscopal responses in
patients with metastatic solid tumours: a proof-of-principle trial. Lancet Oncol.
2015; 16: 795–803.

9 Grimaldi AM, Simeone E, Giannarelli D et al. Abscopal effects of radiother-
apy on advanced melanoma patients who progressed after ipilimumab
immunotherapy. Oncoimmunology 2014; 3: e28780.

Editorial Comment

Editorial Comment to Possible abscopal effect in urothelial carcinoma of the upper
urinary tract after treatment with immune checkpoint inhibitors

The abscopal effect was first described in 1953 by Dr Mole
as “an effect of ionizing radiation at a distance from the irra-
diated volume but within the same organism,” and it now
refers to shrinkage of non-irradiated primary and/or metastatic

lesions following radiotherapy.1 Although the precise mecha-
nism of the abscopal effects remains unclear, an increasing
number of recent reports in the immune checkpoint inhibitors
era support that activation of the immune system and modu-
lation of the tumor microenvironment by radiation and
immune checkpoint inhibitor therapy likely plays important
roles in this treatment effect.2

In this issue of IJU Case Reports, Ishiyama et al. reported
the case of a patient with renal pelvic cancer who had recur-
rence after radical nephroureterectomy.3 After gemcitabine
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