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Introduzione 	  	  

La	  Radioterapia	  adiuvante	  cosCtuisce	  uno	  dei	  
capisaldi	  nel	  traDamento	  delle	  pazienC	  
soDoposte	  a	  chirurgia	  conservaCva	  

	  
	  

I	  Taxani	  rappresentano	  una	  classe	  di	  
chemioterapici	  di	  grande	  efficacia	  nel	  
traDamento	  delle	  pazienC	  “high-‐risk”	  
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I	  Taxani	  
•  Molecole	  semisinteCche,	  in	  uso	  dalla	  metà	  degli	  
anni	  ‘90	  

	  
	  



Esplicano	  la	  loro	  azione	  legandosi	  alla	  tubulina	  e	  inducendo	  
l’arresto	  del	  ciclo	  cellulare	  con	  la	  successiva	  apoptosi	  



Paclitaxel	  
EffeZ	  collaterali	  più	  comuni	  

•  Astenia,	  iporessia,	  diarrea,	  nausea,	  vomito,	  
aOosi,	  disgeusia…	  

•  Mielodepressione	  
•  Neutropenia,	  28%,	  neutropenia	  grave	  (<500/
mm3)	  1%	  

•  Trombocitopenia,	  11%,	  
•  Anemia	  di	  grado	  lieve,	  64%,	  grave	  (HB<5)	  1%	  
•  Neurotossicità	  	  



Docetaxel	  	  

Presenta	  effeZ	  collaterali	  simili…	  
•  Anemia,	  neutropenia	  
•  Nausea,	  vomito,	  diarrea	  
•  Caduta	  dei	  capelli	  
•  NeuropaCa	  periferica	  
	  



Paclitaxel	  	  
	  
Comune:	  bradicardia	  
Non	  comune:	  cardiomiopaCa,	  tachicardia	  

ventricolare	  asintomaCca,	  tachicardia	  
con	  bigeminismo,	  blocco	  AV	  e	  sincope,	  
infarto	  miocardico	  

Molto	  raro:	  fibrillazione	  atriale,	  tachicardia	  
sopraventricolare	  

Molto	  comune:ipotensione	  
==================================	  
	  
Non	  comune:	  ipertensione,	  trombosi,	  

tromboflebite	  
Molto	  raro:	  shock	  
==================================	  
	  
Raro:	  dispnea,	  versamento	  pleurico,	  

polmonite	  intersCziale,	  fibrosi	  
polmonare,	  embolia	  polmonare,	  
insufficienza	  respiratoria	  

Patologie	  cardiache	  	  

Patologie	  vascolari	  	  

Patologie	  respiratorie,	  
toraciche	  e	  
mediasGniche	  	  

EffeZ	  collaterali	  sistemici	  



TraDamenC	  concomitanC	  con	  
Taxani	  

Burstein	  et	  al.	  ProspecCve	  evaluaCon	  of	  concurrent	  paclitaxel	  and	  radiaCon	  therapy	  aOer	  adjuvant	  doxorubicin	  and	  
cyclophosphamide	  chemotherapy	  for	  stage	  ii	  or	  iii	  breast	  cancer.	  IJROBP	  2006	  



	  
Sebbene	  le	  tossicità	  più	  frequenC	  descriDe	  siano	  di	  

Cpo	  ematologico	  non	  sono	  infrequenC	  casi	  di	  
tossicità	  polmonare.	  



Meccanismo	  di	  azione	  del	  danno	  polmonare	  

La	  polmonite	  intersCziale	  è	  una	  rara	  complicanza	  della	  
somministrazione	  di	  paclitaxel	  (sCmata	  intorno	  al	  3%)	  

ma	  la	  sua	  incidenza	  aumenta	  	  
nei	  casi	  di	  pazienC	  traDaC	  con	  radioterapia	  concomitante.	  

	  
Il	  meccanismo	  imputato	  sembra	  essere	  una	  reazione	  
immunologica	  cellulo-‐mediata	  scatenata	  dalla	  somministrazione	  
del	  farmaco,	  alle	  volte	  non	  responsiva	  alla	  sospensione	  del	  
farmaco	  e	  al	  corCsone.	  
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Kouroussis	  C	  High	  incidence	  of	  pulmonary	  toxicity	  of	  weekly	  docetaxel	  and	  gemcitabine	  in	  paCents	  with	  non-‐small	  cell	  lung	  
cancer:	  results	  of	  a	  dosefinding	  study.	  Lung	  Cancer	  2004;	  44:	  363-‐368	  



Scopo	  	  

	  	  
Analizzare	  la	  tossicità	  

in	  pazienC	  affeDe	  da	  carcinoma	  mammario,	  
allo	  stadio	  iniziale	  

traDate	  con	  
CHEMIOTERAPIA	  a	  base	  di	  TAXANI	  

e	  
RADIOTERAPIA,	  a	  scopo	  adiuvante	  



Materiali	  e	  Metodi	  
•  Tra	  l’Aprile	  2012	  e	  l’Aprile	  2013,	  20	  pazienC	  affeDe	  da	  

carcinoma	  mammario,	  sono	  state	  soDoposte	  a	  traDamento	  
adiuvante	  chemioterapico	  con	  taxani	  e	  radioterapico,	  12	  in	  
modo	  sequenziale,	  8	  concomitante.	  

	  
•  Di	  queste	  ulCme,	  6	  hanno	  ricevuto	  traDamento	  

radiochemioterapico	  concomitante	  per	  due	  seZmane,	  poi	  
sola	  radioterapia	  e	  2	  l’intero	  traDamento.	  

	  
•  La	  dose	  prescriDa	  di	  60-‐60.4	  Gy	  in	  30-‐33	  frazioni(traDamento	  

standard	  3D	  conformazionale).	  
	  
	  



RisultaC 	  	  

•  Le	  pazienC	  che	  hanno	  ricevuto	  traDamento	  
radio-‐chemio	  concomitante	  hanno	  
manifestato	  un’elevata	  tossicità	  cutanea	  -‐	  da	  
non	  correlarsi	  al	  volume	  mammario	  -‐	  che	  in	  un	  
caso	  ha	  portato	  all’interruzione	  del	  
traDamento	  

•  Si	  sono	  registraC	  due	  casi	  di	  polmonite	  che	  
hanno	  richiesto	  l’ospedalizzazione	  



Caso	  di	  Polmonite	  intersCziale	  

Paziente	  di	  70	  anni	  che	  a	  distanza	  di	  due	  mesi	  dal	  termine	  della	  radioterapia	  ha	  mostrato	  dispnea	  
ingravescente,	  tosse	  produZva	  e	  febbre	  



Tossicità	  polmonare	  dopo	  traDamento	  chemioterapico	  e	  radiante	  su	  mammella	  

La	  paziente	  è	  stata	  soDoposta	  ad	  accertamenC	  che	  hanno	  escluso	  
interessamento	  cardiaco	  o	  infezioni	  polmonari	  in	  aDo	  

TC	  torace	  con	  mdc	  :	  diagnosi	  di	  polmonite	  intersCziale	  
SospeDo	  polmone	  da	  Taxolo	  	  



Terapia	  steroidea	  à	  parziale	  beneficio	  



	  TC	  a	  6	  mesi	  	  

Dopo	  8	  mesi	  dal	  termine	  del	  traDamento	  radiante	  
	  necessita	  di	  LOLT	  sia	  a	  riposo	  (2l/min)	  che	  soDo	  sforzo	  (5	  l/min)	  	  

e	  terapia	  steroidea	  ad	  alte	  dosi	  	  



TraDamenC	  concomitanC	  	  	  	  

L’associazione	  di	  una	  chemioterapia	  con	  taxani	  
al	  traDamento	  radioterapico	  porta	  a	  tossicità	  
polmonari,	  non	  osservate	  nel	  traDamento	  

sequenziale.	  

ology studies demonstrated ground glass opacifications in
the ipsilateral upper lung field, consistent with radiation
pneumonitis. She was begun on corticosteroids for her pul-
monary symptoms, which resolved fully. The second case
also involved a woman receiving chest wall radiation after
mastectomy, with additional radiation to regional (supracla-
vicular and axillary) nodal basins. Two weeks after con-
cluding radiation therapy, she developed a fever to 100.7°F,
with dyspnea and cough. Radiology studies again demon-
strated ground glass opacifications in the ipsilateral upper
lung field, consistent with radiation pneumonitis. This pa-
tient was also begun on steroids, with resolution of her
symptoms. The encountered toxicity meant that only 68%
of planned weekly treatments with paclitaxel could be ad-
ministered in this cohort (Table 2).

In response to the DLT experienced in Cohort 1, the
protocol was amended to minimize potential for radiation
pneumonitis. In Cohort 2, weekly paclitaxel therapy was
administered only on Friday, to minimize overlap with
radiation, which was not given on weekends. Patients were
required to have simulation done by CT planning and were
excluded from the protocol if the irradiated lung volume
exceeded 18% of the ipsilateral lung, an arbitrary percent-
age thought large enough to allow radiation treatment in the
majority of patients without excessive pulmonary exposure.
Despite these modifications to the treatment program, 2
patients in Cohort 2 developed DLT. One patient had liver
function test abnormalities thought related to paclitaxel that
delayed chemotherapy treatment by more than 3 weeks. The
second case of DLT was of Grade 2 pneumonitis requiring
initiation of corticosteroids. This patient received tangential
radiation to the breast without irradiation to nodal fields,
followed by an electron boost. Fourteen days after conclud-
ing whole breast radiation, and 5 days after finishing her
boost, she presented with cough, dyspnea on exertion, and
temperature to 100.7°F. CT scans demonstrated ipsilateral

lung infiltrates consistent with radiation pneumonitis. She
was begun on corticosteroids, with resolution of her symp-
toms. There were no other cases of pneumonitis in this
cohort.

Radiation dermatitis observed with concurrent weekly
paclitaxel and radiation therapy is shown in Table 3. Of the
16 patients treated, 7 developed Grade 2 skin toxicity. There
were no cases of Grade 3 or 4 toxicity. Other treatment-
related side effects were similar to those anticipated with
paclitaxel therapy (Table 4).

Despite modifications designed to minimize the potenti-
ation of toxicity with concurrent radiation and weekly pac-
litaxel, unacceptably high levels of toxicity, particularly
pneumonitis, were observed. In light of this, and cognizant
that the dose of paclitaxel was low by conventional adjuvant
treatment standards, we stopped further dose or treatment
modifications for weekly paclitaxel.

Concurrent radiation therapy with paclitaxel dosed every
3 weeks

Separate cohorts of patients were treated with concurrent
radiation and every-3-week paclitaxel. Because of concern
over possible excess of toxicity, patients in Cohort 3 re-
ceived paclitaxel at 135 mg/m2 every 21 days ! 2 cycles
with concurrent radiation, followed by paclitaxel at 175
mg/m2 every 21 days ! 2 cycles after radiation therapy.
There were no cases of DLT among the 8 women in this
cohort. There was a single case of Grade 2 pneumonitis
(Table 3) in a patient treated with tangents to the breast and
axillary, internal mammary, and supraclavicular nodal irra-
diation. Three weeks after concluding radiation therapy, she
developed dyspnea with exertion, diminished diffusion ca-
pacity on pulmonary function testing, and radiologic infil-
trates consistent with pneumonitis. She had no fever, and
her symptoms resolved without initiation of corticosteroids.

In the absence of DLT in Cohort 3, we escalated pacli-

Table 3. Toxicity related to concurrent therapy

Cohort

Total1 2 3 4

Paclitaxel schedule Weekly Every 3 weeks
Paclitaxel dose 60 ! 12 60 (mod)* ! 12 135 ! 2, 175 ! 2 175 ! 4
No. of patients 8 8 8 16 40
Dose-limiting toxicity 2 2 0 0 4
Dose-limiting toxicity

description
Grade 3 radiation

pneumonitis (n " 2)
Grade 2 radiation pneumonitis requiring

steroids (n " 1); liver function test
abnormal with 3-week delay (n " 1)

Radiation pneumonitis
Grade 1 0 0 0 2 2
Grade 2 0 1† 1 1 3
Grade 3 2† 0 0 0 2

Radiation dermatitis
Grade 1 4 3 6 13 26
Grade 2 2 5 0 1 8
Grade 3/4 0 0 0 0 0

* (mod) denotes modifications to treatment schedule (See text).
† Denotes patients treated with steroids for pneumonitis.

501Concurrent paclitaxel and radiation in breast cancer ● H. J. BURSTEIN et al.



Risk	  of	  PneumoniCs	  in	  breast	  Cancer	  PaCents	  Treated	  With	  
radiaCon	  therapy	  and	  combinaCon	  therapy	  with	  Paclitaxel	  

•  Studio	  retrospeZvo	  per	  valutare	  l’incidenza	  di	  polmoniC	  
aZniche	  in	  pazienC	  affeDe	  da	  carcinoma	  della	  mammella	  

traDate	  con	  RT	  +/-‐	  Paclitaxel	  
	  

•  Aumenta	  il	  rischio	  di	  polmoniC	  e	  la	  loro	  insorgenza	  del	  16%	  
	  

•  L’uso	  di	  Paclitaxel	  concomitante	  a	  RT	  è	  da	  valutare	  con	  
cautela	  

Taghian A G et al. JNCI J Natl Cancer Inst 2001;93:1806-1811 

INDIPENDENTE	  DA	  V20	  



  3DCRT 
Il	  planning	  di	  un	  tra#amento	  3D	  è	  un	  prerequisito	  fondamentale	  per	  assicurare	  la	  copertura	  oTmale	  del	  target	  e	  il	  risparmio	  dei	  tessuG	  sani	  

	  
	  

Buona	  copertura	  del	  bersaglio	  	  

Minore	  dose	  agli	  organi	  a	  rischio	  



DVH	  V20	  =	  11	  %)	  

3DCRT 



Conclusioni	  1	  
	  
• 	  la	  tossicità	  polmonare	  da	  RT	  correlata	  a	  traDamenC	  a	  base	  di	  
Taxani	  deve	  essere	  presa	  in	  considerazione	  in	  pazienC	  che	  
verranno	  poi	  soDoposte	  a	  radioterapia	  

• 	  L’associazione	  di	  radioterapia	  e	  taxani	  è	  controindicata	  per	  
l’eccessiva	  incidenza	  di	  polmoniC	  sopraDuDo	  in	  persone	  anziane.	  
	  



Conclusioni	  2	  

Nel	  nostro	  centro:	  
	  
•  TuZ	  i	  traDamenC	  vengono	  eseguiC	  in	  modo	  
sequenziale	  

•  RX	  torace	  e	  spirometria	  prima	  dell’avvio	  di	  
terapia	  radiante	  per	  idenCficare	  eventuali	  
faDori	  di	  rischio	  predisponenC	  



Conclusioni	  3	  

	  

Forse	  la	  diminuzione	  di	  tossicità	  o	  l’associazione	  
potrebbe	  essere	  sempre	  permessa	  con	  	  l’uClizzo	  di	  

tecniche	  di	  traDamento	  speciali	  (IMRT…)	  
	  

????	  




