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  To the Editor,  

 Metastatic osteosarcoma is a disease with poor prog-
nosis and dismal outcome [1 – 3]. 

 Ifosfamide in regular or high dose (14 g/m 2 ) 
has shown activity in about one third of the cases 
but renal failure is a limiting complication [4,5]. 
Gemcitabine/docetaxel has an expected response 
rate of about 13% and the median overall survival 
(OS) is nine months [6]. 

 The tyrosin kinase inhibitor sorafenib was recently 
tested in a phase II study of 35 patients. The progres-
sion-free survival (PFS) at four months was 46%, 
median PFS and OS were four and seven months, 
respectively. The clinical benefi t (partial remission 
and stable disease) rate was 48% with some responses 
lasting for more than six months [7]. 

 In vitro studies showed that osteosarcoma cells 
expressed vascular endothelial growth factor (VEGF) 
receptors that are implicated in tumor progression 
and correlated with worse event-free and OS [8]. It 
is suggested that inhibitors of these tyrosin kinases 
can lead to clinical responses. Indeed, daily oral 
administration of pazopanib, a multitargeted tyrosine 
kinase inhibitor, with activity against VEGF 1, 2, 3, 
and PDGF [9], given to C3H mice bearing LM8 
osteosarcoma xenografts reduced the rate and size of 
pulmonary metastasis [10]. 

 Moreover, pazopanib has proved effective in 
patients with metastatic soft tissue sarcoma who 
failed prior therapy, increasing PFS from 1.6 
(placebo arm) to 4.6 months [11]. 

 The Danish Medical Council has established a 
second opinion committee that could be contacted 
by doctors on behalf of their patients in order to 
use off label drugs on experimental basis, outside 
of clinical trials (Danish Medical Council website 
information: https://sundhedsstyrelsen.dk/da/sund-
hed/behandling-og-rettigheder/eksperimentel-
behandling). 

 Based on these considerations, we have tested 
standard pazopanib dose of 800 mg daily in three con-
secutive patients with metastatic osteosarcoma who 
failed standard chemotherapy. The detailed clinical 
course of these three patients is described below.  

 Description of cases  

 Case 1 

 A 23-year-old male who was diagnosed in 1995 
(when he was 10 years old) with osteosarcoma in the 
left humerus and bilateral multiple lung metastasis. 
He was treated with chemotherapy and was operated 
for both primary tumor and lung metastasis. A new 
metastatectomy was performed in 1999 for solitary 
lung metastasis. 

 In May 2008 he presented with a biopsy-verifi ed 
recurrence in the lung (tumor 8    �    8 �    6 cm) and a 
new lesion in the right iliac bone. He obtained com-
plete remission after 10 cycles of ifosfamide/etopo-
side/MTX as well as operative removal of the tumors 
in the lung and iliac bone. Six months later, CT 
scan revealed local recurrence and multiple bilat-
eral lung metastasis. Following progression under 
standard salvage chemotherapy the patient then 
started oral pazobanib 800 mg daily in October 
2011 (Figure 1A, D). His fi rst control scan showed 
stable disease with necrosis of mediastinal metasta-
sis (Figure 1B) as well as necrosis and calcifi cation 
(as a sign of response) in the right gluteal region 
metastasis (Figure 1E). The second control scan in 
April 2012 (6 months after treatment start) showed 
progressive disease (Figure 1C, F) and the treat-
ment was terminated.   

 Case 2 

 A 21-year-old male was diagnosed in December 
2010 with an osteoblastic osteosarcoma in the left 
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proximal humerus and suspicion of bilateral lung 
metastases. Treatment was initiated according to the 
EURASMOS-1 study. Repeated CT scans showed 
remission of the suspected lung metastases and the 
patient was randomized to receive consolidation 
treatment with interferon. In February 2012 a CT 
scan revealed multiple bilateral lung metastasis and 
a local recurrence in the shoulder region. Due to 
progression under standard chemotherapy, pazopanib 
(800 mg daily) was started in July 2013. Radiological 
evaluation after two months of therapy demonstrated 
progressive disease (Figure 2A) and the treatment 
was stopped pending inclusion of the patient into a 
phase I trial. Following the cessation of pazopanib 
the patient showed clinical signs of rapid progres-
sion (Figure 2B) and a declining performance 
 status (WHO/ECOG score 3) making him ineligi-
ble for any possible clinical trial. Pazopanib was 
restarted in November 2013 when the patient was 
bed ridden and with intractable pains. While on 

pazopanib, he was discharged from the Oncology 
Department to a hospice. Shortly after discharge, 
there was a clear and marked improvement of 
 general condition and the patient ’ s use of morphica 
was reduced. In January 2014 he was discharged 
from the hospital to his own home and he came 
walking to his next control in the Oncology Depart-
ment where CT scanning showed stable disease, 
though the tumors became more cystic (Figure 2C). 
On 28 February 2014, the patient was acutely 
admitted to the Oncology Department with chest 
pains, dyspnea and fever. Acute CT did not show 
progression of disease (Figure 2D) but there was 
diffuse lung infi ltration that could have been an 
infection and there was elevation of CRP. The 
patient started IV antibiotics but died suddenly 
while sleeping on 2 March before further investiga-
tions revealed a defi nitive cause of his symptoms. 
The family refused autopsy, so the exact cause of 
death could not be determined.   

  Figure 1.     A, D shows the tumor just before the start of pazopanib. B, E shows the response to pazopanib with cystic changes and regression. 
C, F shows progression under pazopanib.  

  Figure 2.     A shows progression during fi rst administration of pazopanib. B shows rapid progression without treatment and just before the 
restart of pazopanib. C, D showing stable disease and cystic changes while receiving pazopanib.  
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 Case 3 

 An 18-year-old girl presented to the Oncology 
Department in June 2012 with a large midline 
tumor involving the base of skull, extending into 
the brain and involving nasopharynx and ethmoi-
dal sinuses. This girl was treated when she was one 
year old for bilateral retinoblastoma with radio-
therapy to both eyes with two lateral radiation 
fi elds (40 Gy). The tumor that was considered to 
be radiation induced was diagnosed as malignant 
myofi broblastic sarcoma and was thought to arise 
from the soft tissue rather than the base of skull. 
The patient received eight cycles of doxorubicin/
ifosfamide with good tumor shrinkage. The tumor 
was removed surgically in MD Anderson Cancer 
Center, USA and the pathology showed it to be 
osteosarcoma. Already in the immediate postop-
erative period a local recurrence was diagnosed. 
Standard chemotherapy given in MD Anderson 
then in Aarhus, Denmark failed to control the 
 disease. The patient then started pazopanib in 
November 2013 (Figure 3A). Control CT scan 
(Figure 3B) showed marked tumor regression. The 
patient developed meningitis with staphylococcus 
bacteria and subarachnoidal hemorrhage in March 
2014. The meningitis is believed to be a result of 
fi stulation between nasal cavity and anterior cra-
nial fossa that was revealed on a 3DCT scan after 
tumor regression. The subarachnoidal hemorrhage 
could have been a complication of pazobanib. The 
last scan on 28 March (Figure 3C), after resolution 
of the meningitis, still showed stable disease and a 
rim of old bleeding anteriorly (arrow). Pazopanib 
(ongoing) was paused during the infectious epi-
sode. We intend to consider restarting pazopanib 
in case of disease progression.    

 Discussion 

 To the best of our knowledge this is the fi rst clinical 
report that describes response of pazopanib in 
patients with advanced and progressing metastatic 
osteosarcomas. The fi rst patient had response for    �    3 
months but    �    6 months, the second patient had 
response for three months before his sudden death 
(progression cannot be excluded) and the third 
patient is still showing response four months after 
treatment start. Given that at the time of start of 
pazopanib all patients had evident progressive dis-
ease on a CT scan, this is a signifi cant clinical effect. 
Moreover, the response on images was associated 
with clear improvement of general condition and, in 
one case, pain relief. 

 These results validate the biological rationale of 
using pazopanib in osteosarcoma patients. 

 We have observed some of the characteristics 
seen with other tyrosine kinase inhibitors and anti-
angiogenic drugs. In Case 2 stopping pazopanib after 
an initial treatment for two months was followed by 
very rapid tumor growth and deterioration of the 
patient ’ s performance status. Restarting pazopanib 
led to stabilization of the disease and improved per-
formance. Treatment beyond progression is a known 
concept for many tyrosine kinase inhibitors and anti-
angiogenic drugs [12]. The observation in Case 2 
may suggest the validity of this approach in sarcoma 
patients treated with pazopanib. 

 Stable disease on CT scans was associated with 
reduced tumor density as a sign of necrosis. Using 
choi criteria [13] together with the regular RECIST 
may therefore be more relevant to judge the effect of 
pazopanib. 

 In conclusion, this report suggests that pazopanib 
can be effective in treating patients with metastatic 

  Figure 3.     A shows the tumor just before the start of pazopanib. B, C shows the response to pazopanib. C also shows subarachnoidal 
bleeding as a consequence to meningitis (arrow). C shows T2-weighted image because the scan was made in another hospital and there 
was no sagital T1-weighted images with contrast.  
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osteosarcoma and recommend its testing in a large 
multi-institutional clinical trial.          

   Declaration of interest:   The authors report no 
confl icts of interest. The authors alone are respon-
sible for the content and writing of the paper. 
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