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Abstract

Background: Haematuria and pelvic pain are recognized and documented adverse reactions related to
Cabazitaxel use. To date there has not been any documentation of imaging findings in patients with this
presentation.

Cases: We report a case series of five patients who experienced these symptoms while on Cabazitaxel and
were all found to have very similar urothelial changes on CT. The patients were noted to have ureteric and
renal pelvic dilatation along with urothelial enhancement (in those who had post contrast imaging). All of
these changes were noted to be reversible in those who had follow up imaging after cessation of
Cabazitaxel and initiation of a short course of steroids.

Conclusion: This case series helps demonstrate the pathological reversible urothelial inflammatory changes
that may be occurring in patients experiencing haematuria and pelvic pain on Cabazitaxel therapy. These
changes may relate to direct toxic effect of drug metabolites, a radiation recall type phenomenon or a
combination of both.
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Background
Cabazitaxel is an antineoplastic agent currently indi-
cated for the treatment of adult patients with hor-
mone refractory metastatic prostate cancer, who have
previously been treated with a Docetaxel containing
regime. It works primarily through disruption of the
microtubular network in cells which in turn inhibits
mitotic and interphase cellular functions. Once ad-
ministered intravenously Cabazitaxel is primarily me-
tabolized in the liver (>95%) by mainly CYP3A
isoenzyme (up to 90%). The majority of excretion is
in faeces as numerous metabolites with less than 4%
of the dose excreted by the kidneys [1].
The incidence of haematuria and pelvic pain with

Cabazitaxel therapy is estimated to be 16.7% and 1.9%
respectively [1].

We report a series of five cases of Cabazitaxel in-
duced pelvic pain and microscopic haematuria with
characteristic pattern of urothelial inflammatory
changes on CT at the time of symptoms. All patients
had a history of prior pelvic radiotherapy, uncompli-
cated treatment with Docetaxel and exclusion of
urinary tract infections at the time of presentation.

Case presentation
All patients in our series tolerated at least 5 cycles
of Cabazitaxel prior to onset of symptoms, which in-
cluded a varying description of pelvic pain with
microscopic haematuria. Table 1 shows a clinical
summary for each patient (cases 1–5).
Four of the patients in the series (cases 1–4) had whole

pelvis radiotherapy and one patient (case 5) had radiother-
apy only to the right hemi-pelvis (none had abdominal ra-
diation). Corresponding to this, cases 1–4 (see Figs. 1 2 3
and 4) showed urothelial inflammatory changes bilaterally
on CT, while case 5 (see Fig. 5) showed urothelial inflam-
mation only on the right side.
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Three out of the five patients in this group had im-
provement of symptoms with cessation of Cabazitaxel
and initiation of a short course of steroid therapy, while
the other two patients improved with Cabazitaxel cessa-
tion alone. Out of all five patients, two (one who had
steroid therapy and one who did not) were able to be
restarted on Cabazitaxel therapy without recurrence of
significant symptoms.
Follow up imaging was conducted on two of the patients

(cases 3 and 4) after resolution of pelvic pain and haema-
turia. These scans revealed significant improvement in the
urothelial inflammatory changes supporting the reversible
nature of these effects both clinically and radiologically.

Discussion
Through this case series we are providing imaging based
evidence of reversible urothelial inflammatory changes

occurring in patients experiencing pelvic pain and
haematuria while on Cabazitaxel therapy.
While reversible side effects such as pelvic pain and

haematuria have been documented related to the use of
Cabazitaxel [1], to our knowledge this is the first time
that such extensive reversible urothelial inflammatory
changes have been noted on imaging.
We hypothesise these changes to be due to either dir-

ect toxic effect of Cabazitaxel (or its metabolites) on the
urothelium or the provocation of radiation recall
syndrome or a combination of both.
The reversibility of inflammatory changes following

Cabazitaxel cessation is compatible with both drug
toxicity and radiation recall syndrome [2]. Very lim-
ited renal excretion of Cabazitaxel/metabolites [1],
attenuated recurrence of symptoms following re-
initiation [2, 3] and the presence of trial data showing

Table 1 Summary of symptoms, relevant clinical history and management for each patient in our series

Case number 1 2 3 4 5

Symptoms Lower pelvic and
left flank pain

Lower abdominal and
pelvic pain

Pelvic pain Pelvic pain
and dysuria

Pelvic pain

Radiotheraphy 64Gy in 32 fractions to
whole pelvis in 2007

64Gy in 32 fractions to
whole pelvis in 1996

70Gy in 35 fractions to
whole pelvis in 2010

74Gy in 37 fractions
to whole pelvis in 2006

20Gy in 5 fractions to
right hemi-pelvis in 2015

Docetaxal
theraphy

7 doses starting
March 2015

5 doses starting October 2014 7 doses starting
August 2013

6 doses starting
July 2015

8 doses starting
April 2016

Cabzitaxel
theraphy

7 doses starting
October 2015

5 doses starting May 2015 5 doses starting
July 2014

7 doses starting
March 2015

9 doses starting
May 2016

Symptom
management

Cessation of Cabazitaxel
and short course of
prednisolone

Cessation of cabazitaxel
and short course of
dexamethasone/prednisoloe

Cessation of cabazitaxel
and short course of
dexamethasone

Cessaiton of
cabazitaxel without
steroid theraphy

Cessaiton of
cabazitaxel without
steroid theraphy

Cabazitaxel
re-initiation

Successful without
recurrent symptoms

Not attempted Not attempted Not attempted Successful without
recurrent symptoms

Fig. 1 Coronal images of the left renal collecting system during Cabazitaxel treatment (right) shows significant dilatation and urothelial
enhancement compared to pre Cabazitaxel treatment images (left)
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Fig. 2 Coronal images of the right kidney (top left) and bilateral ureters (bottom left - green arrows) during Cabazitaxel therapy show dilatation
compared to pre Cabazitaxel treatment (top and bottom right)

Fig. 3 Coronal images of both kidneys (top left) and ureters (bottom left - green arrows) during Cabazitaxel therapy shows dilatation and urothelial
enhancement. These changes have completely resolved 3 months after cessation of Cabazitaxel (top and bottom right)
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Fig. 4 Coronal images of the right kidney (top left) and left kidney (bottom left) during Cabazitaxel therapy shows dilatation and urothelial
enhancement. These changes had completely resolved at 5 months after Cabazitaxel cessation (top and bottom right)

Fig. 5 Coronal images of both kidneys (top left) and ureters (bottom left - green arrows) during Cabazitaxel treatment shows dilatation of the right
ureter and renal pelvis with urothelial enhancement. The left ureter and renal pelvis appear unremarkable. Changes involving the right urothelium are
most apparent when compared to pre Cabazitaxel treatment images of the kidneys (top right) and ureters (bottom right - green arrows)
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positive correlation between pelvic radiation and
haematuria [4, 5] in patients treated with Cabazitaxel,
however, all favour this to be related to radiation
recall.
We feel that the unilateral nature of urothelial inflam-

matory changes in case 5 (corresponding to the side of
hemi-pelvic radiation) also further supports the possibil-
ity of a radiation recall syndrome rather than drug
toxicity (where one would expect inflammation to be bi-
lateral in all cases).
Although the timing of symptom onset to beyond 5 -

cycles of treatment and involvement of the entire
urothelium rather than just the radiated pelvic regions is
atypical for radiation recall syndrome, it is still possible
for such a presentation to occur [2, 3, 6]. Certainly the
extension of inflammatory change beyond the original
radiation field is an accepted entity [6, 7].
There is at least one case series we are aware of that

has histologically shown urothelial inflammation from
Cabazitaxel induced radiation recall syndrome [8].
Whilst our case series exhibits some atypical features we
feel the most likely cause for these inflammatory change
is a radiation recall syndrome.
It must be noted that if this is indeed a radiation recall

syndrome while successful re-initiation is possible (as in
our case series), there is also the possibility of severe
symptom recurrence at re-initiation [6] and caution
must be taken.
We hope our observations will help to improve assess-

ment and management of patients experiencing pelvic
pain and haematuria while on Cabazitaxel treatment.

Abbreviation
CT: computed tomography

Acknowledgements
Not applicable.

Funding
No funding was received.

Availability of data and materials
The images and other information published in this case series are available
from the corresponding author on reasonable request.

Authors contributions
GM, FP and SC were all involved in the extraction and review of CT images.
GM and FP were involved clinical review and manuscript drafting. All authors
read and approved the final manuscript.

Competing interests
The authors declare that they do not have any competing interests.

Consent for publication
All patients were informed of our interest in publishing these cases and
accordingly informed verbal consent was obtained.

Ethics approval and consent to participate
All patients provided informed verbal consent for use of their images in this
publication. Therefore, for this retrospective case series ethics committee
approval was not requested. All data in this case series has been anonymized.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Medical Imaging, Flinders Medical Centre, Bedford Park,
South Australia, Australia. 2Department of Oncology, Adelaide Cancer Centre,
Kuralta Park, South Australia, Australia.

Received: 6 March 2017 Accepted: 6 June 2017

References
1. Jevtana (Cabazitaxel) TGA approved product information. Macquarie Park

New South Wales: Sanofi-aventis Australia. Approved 8th December 2011.
2. Camidge R, Price A. Characterizing the phenomenon of radiation recall

dermatitis. Radiother Oncol. 2001;59(3):237–45.
3. Azria D, Magné N, Zouhair A, Castadot P, Culine S, Ychou M, et al. Radiation

recall: a well recognized but neglected phenomenon. Cancer Treat Rev.
2005;31(7):555–70.

4. Sebastian de Bono J, Oudard S, Ozguroglu M, Hansen S, Machiels J, Kocak I,
et al. Prednisone plus cabazitaxel or mitoxantrone for metastatic castration-
resistant prostate cancer progressing after docetaxel treatment: a
randomised open-label trial. Lancet. 2010;376(9747):1147–54.

5. Diéras V, Lortholary A, Laurence V, Delva R, Girre V, Livartowski A.
Cabazitaxel in patients with advanced solid tumours: results of a phase I
and pharmacokinetic study. Eur J Cancer. 2013;49(1):25–34.

6. Burris H, Hurtig J. Radiation recall with anticancer agents. Oncologist. 2010;
15(11):1227–37.

7. Fearfield L, Natkunarajah J. Cutaneous side effects of chemotherapy and
radiotherapy. In: Griffiths, C et al. Rook's textbook of dermatology. 9th ed.
Chichester, West Sussex: John Wiley & Sons Inc.; 2017.

8. Grellety T, Houede N, Hoepffner JL, Riviere J, Merino C, Lieutenant C, et al.
Haemorrhagic cystitis in patients treated with Cabazitaxel: a radiation recall
syndrome? Ann Oncol. 2014;25(6):1248–9.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Malalagama et al. Cancer Imaging  (2017) 17:17 Page 5 of 5


	Abstract
	Background
	Cases
	Conclusion

	Background
	Case presentation
	Discussion
	Abbreviation
	Acknowledgements
	Funding
	Availability of data and materials
	Authors contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

