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Purpose or Objective 
During their course of the disease, many melanoma 
patients develop brain metastases and receive 
stereotactic radiotherapy (SRT) concurrent to targeted- or 
immunotherapy. In this study, we investigated the safety 
and efficacy of this treatment combination and analyzed 
factors associated with toxicity and survival. 
Material and Methods 
This study is based on the international retrospective 
database on concurrent (≤30 days) SRT and immuno- or 
targeted therapy (TOaSTT). Primary outcome of this study 
on malignant melanoma patients was overall survival (OS), 
secondary outcomes were progression free survival (PFS), 
local control (LC) and toxicity using CTCAE v4. Statistical 
analysis consisted of Kaplan Meier survival curves and log 
rank testing. 
Results 
Data of 145 melanoma patients from 18 international 
centers was analyzed. Patients were treated between 
05/2011 and 02/2018. SRT was performed for 473 brain 
metastases in 180 sessions. At time of SRT, median patient 
age was 60 (25-92) years, patients were characterized by 
BRAF-mutation in 46.4%. Median number of treated brain 
metastases per patient was 2 (1-30), with a median of 1 
fraction (1-6) and a total median dose of 20 (16-30) Gy, 
most commonly prescribed to the 80% isodose line. At 
63.5% of treatments, immunotherapy was administered 
with SRT, in 28.7% SRT was combined with tyrosine kinase 
inhibitors (TKI; over 90% containing BRAF inhibitors) and 
6.7% used a combination. 
Median follow up was 10 (0-65) months from first 
concurrent treatment. Median PFS and OS was 4.1 (0.2-
64.6) months and 9.5 (0-70) months, respectively. Median 
cumulative volume of brain metastases treated at one 
course of SRT was 1.5cc (0.04-24.54cc). For 42.7% of 
individual metastases imaging-based local metastases 
control was available: 176 metastases (85.8%) were 
controlled at last time of follow-up. Median time to local 
progression was 4.5 months. Infield toxicity of SRT was 
low: Acute grade 3 and 4 toxicities occurred in 5.5%, and 
2.2%, respectively. One patient died of cerebral edema. 

Late grade 3 toxicity occurred in only in 4.4%, no late 
grade 4 or 5 toxicities were reported. For the combination 
with systemic treatment, grade 3 and 4 toxicities were 
reported in 13.8% and 4.9%, respectively. 2 patients 
developed grade 5 toxicity and died of heart failure and a 
thromboembolic event, respectively. A longer OS was 
associated with controlled/non-existent other metastases 
vs. mixed response/uncontrolled other metastases 
(p=0.001), and immunotherapy vs. TKI (p=0.01). Need for 
steroids negatively impacted survival (p=0.01), as did 
presence of body metastases (p=0.04). BRAF status was 
not significant. 
Conclusion 
Concurrent targeted- or immunotherapy with SRT for 
melanoma brain metastases appears safe in this 
multicenter analysis. Longest OS was observed when SRT 
was combined with immune checkpoint inhibition; need 
for steroids was associated with worse OS. 
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Purpose or Objective 
Immunotherapy (IT) and Targeted Therapy (TT) have 
strongly changed the therapeutic management of Non-
Small Cell Lung Cancer (NSCLC) patients. Radiosurgery 
(RS) is very effective in achieving local control of brain 
metastases (BM); moreover, it may have a symptomatic 
effect by reducing or preventing neurological deficits, in 
order to maintain a good quality of life longer. So far, data 
regarding the interactions between these novel drugs and 
RS in terms of efficacy and toxicity are not available. Aim 
of the present study is to evaluate outcome and safety of 
RS delivered in association to IT or TT for BM from NSCLC. 
Material and Methods 
We retrospectively analysed data from NSCLC patients 
with BM treated with RS plus IT or TT. We selected 
patients who received IT or TT within 4 weeks before or 
after RS. RS were performed with Gamma-Knife and Cyber 
Knife. Clinical toxicity was evaluated according to CTCAE 
v.4. During follow-up, all the patients underwent contrast-
enhanced brain MRI every 3 months for the first year after 
RS, every 4 months thereafter. Local progression-free 
survival (L-PFS) was defined as the time from RS to 
radiological progression at the site of the treated lesion, 
while intracranial progression at a different site, defined 
as distant-PFS (D-PFS), was the time interval from RS to 
the appearance of new BM.       
Results 
We selected 30 patients treated at our centre from 2011 
to 2018. There were 16 women (53%) and 14 men (47%) 
with a median age of 63 years (range 51-82). All patients 
were affected by adenocarcinoma; 13 (43%) were EGFR-
mutated, 4 (13%) were ALK-rearranged and 4 (13%) were 
PD-L1 over-expressed. Twelve patients (40%) had 
metastatic disease when the lung tumor was newly 
diagnosed; among these, 10 patients (33%) had BM. At the 
time of RS, the majority of patients had a KPS of 90-100%, 
the median GPA-score was 2.6, while the median RPA-
class was 2. The median number of treated lesions was 3 
(range 1-11). Most of the patients (n=21, 70%) received a 
single-fraction of 24 Gy, whereas the others were treated 
with a dose of 18 or 21 Gy.  IT and TT consisted of 
Pembrolizumab (4), Nivolumab (2), Erlotinib (11), 
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Gefitinib (4), Crizotinib (3), Ceritinib (1), Alectinib (1), 
Afatinib (1), Lorlatinib (1), Nintedanib (1), Rociletinib 
(1).  IT or TT was started after the completion of RS in 18 
patients; in the remaining cases (n=12), IT or TT was begun 
before RS (IT or TT was interrupted for a median period of 
seven days from RS in the majority of patients). Median 
follow-up was 12 months. One patient developed G1 
radionecrosis after 18 months from RS. No G3 toxicity was 
observed. Median L-PFS and D-PFS were 10.6 and 7 
months, respectively. 
Conclusion 
RS for BM may be safely associated with IT or TT in 
patients with NSCLC. Prospective studies are needed to 
confirm our results.  
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Purpose or Objective 
SABR is a locally effective modality for metastatic renal 
cell carcinoma (RCC) (1, 2). Preclinical data in RCC has 
demonstrated improved disease control in both irradiated 
and unirradiated sites with single fraction SABR and anti-
PD1 checkpoint blockade (3), although prospective clinical 
trials with this combination have not yet been reported.  
Material and Methods 
RAPPORT is a multi-institutional, single arm, phase 1b/II 
clinical trial (NCT02855203). Patients with 1-5 
oligometastases from clear cell RCC were eligible. They 
received a single fraction SABR of 18-20Gy to all 
metastases (or 30Gy in 10 fractions of conventional 
radiotherapy if SABR was not feasible) followed by 8 x 3 
weekly cycles of 200mg intravenous pembrolizumab. This 
is a preplanned interim safety analysis of the first 12 
patients who completed SABR and 12 weeks of 
pembrolizumab. Adverse events were graded using CTCAE 
v4.0. 
Results 
At the date of reporting 25 patients with 76 metastases 
have been enrolled. The mean age is 62 years, with 18 
males and 7 females enrolled. The commonest site of 
metastasis is lung (n=38, 50%). Most patients have ECOG 
performance status 0 (64%), with a minority ECOG 1 
(36%).  For the pre-specified interim safety analysis, 12 
patients with a total 37 metastases were irradiated, with 
32 (86%) receiving SABR and 5 (14%) receiving conventional 
radiotherapy. The number of lesions per patient was 1 in 
3 patients (25%), 3 in 4 patients (33%), 4 in 3 patients (25%) 
and 5 in 2 patients (17%). The predominant site of 
metastases was the lung (n=24, 65%). No treatment 
courses were abandoned due toxicity (radiotherapy + 8 
cycles of pembrolizumab), although one patient ceased 
treatment early due to progressive disease. Grade 1 and 
graded 2 treatment related adverse events were recorded 
in 6 patients (50%, mixed events) and 1 patient 
(hypothyroidism, 8%), respectively. No grade 3 or greater 
treatment related adverse events were recorded.  
Conclusion 
The combination of SABR + pembrolizumab in a small 
cohort of patients to date is well tolerated. Based on this 
interim safety analysis the independent safety monitoring 

committee have recommended continuation of planned 
recruitment (n=30).  
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Purpose or Objective 
Radiotherapy may cause lymphocyte depletion in cancer 
patients. We designed this study to identify whether the 
radiation dose and duration of radiation exposure, among 
other factors, are associated with the end of radiotherapy 
(EoRT) lymphocyte count; and to determine the 
association of radiotherapy-induced lymphopenia with the 
risk of acquiring subsequent infections and mortality. 
Material and Methods 
Consecutive patients with a non-hematological cancer 
diagnosis were included in the study if they had received 
their first course of external beam radiotherapy (EBRT) 
with curative intent at Rigshospitalet, University of 
Copenhagen, from 01 January 2005 to 31 December 2016; 
and had a pre-treatment lymphocyte count collected 
within one year of radiotherapy start and an EoRT 
lymphocyte count collected within six months after 
radiotherapy ended. The EQD2 for every radiation scheme 
was calculated assuming an α/β of 10. Factors associated 
with square-root transformed EoRT lymphocyte counts 
were identified using linear regression analysis, adjusting 
for cancer diagnosis and pre-treatment lymphocyte count, 
modelled as restricted cubic splines (tri-variable); and 
additionally, adjusting for age, gender and Charlson score 
(multivariable). Using negative binomial regression, the 
risk of acquiring a subsequent infection and mortality, 
according to the EoRT lymphocyte count, was determined 
after adjustment for age, gender, cancer diagnosis, and 
Charlson score. 
Results 
A total of 4,343 patients were studied. Compared to 
patients who received radiation schemes with EQD2 = 50-
63 Gy delivered in 25-45 days, patients receiving a 
regimen with an EQD2 >63 Gy in <25 days (mostly NSCLC 
receiving stereotactic radiotherapy [77%]) had the highest 
predicted EoRT lymphocyte count (1,351 cells/µL 95% CI 
[1,210-1,492] vs. 804 cells/µL [774-834]; p<0.001), Figure 
1. Radiation to multiple sites vs. single site (721 cells/µL 
[680-764] vs. 835 cells/µL [817-852]; p<0.001) and 
concomitant chemotherapy, particularly the use of 
platinum compounds vs. none (594 cells/µL [548-640] vs. 
929 cells/µL [903-954]; p<0.001), also affected the EoRT 
lymphocyte count. An EoRT lymphocyte count <500 
cells/µL was associated with both a higher risk for a new 
infection in the first year after EBRT (IRR=3.48 [2.54-
4.77]; p<0.001) and death (IRR=1.31 [1.14-1.52]; 
p<0.001), compared to patients with an EoRT lymphocyte 
count >1,000 cells/µL, Figure 2. 
Conclusion 




