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Investigator against tumor-specific objective criteria) or until any of the other discontinuation 
criteria are met, whichever came first. 

Phase I: Dose-finding phase 

The dose-finding phase of the study was conducted using a modified 3 + 3 design to 
determine whether durvalumab and tremelimumab could be administered safely in pediatric 
patients and if adult exposures could be achieved. Pediatric patients with relapsed or 
refractory malignant solid tumors including osteosarcoma and Ewing sarcoma (SARC-1 
cohort), rhabdomyosarcoma, non-rhabdomyosarcoma soft-tissue sarcoma, and other sarcomas 
(SARC-2 cohort), neuroblastoma (NB cohort), and other solid tumors (STO) were enrolled in 
2 arms: Arm A, with patients weighing ≥ 35 kg; Arm B, with patients weighing < 35 kg. 

Based on the available clinical and pharmacokinetic (PK) data and simulations, the 
administration of an adult weight-adjusted dose in children with a body weight of ≥ 35 kg was 
anticipated to result in PK and target engagement profiles similar to adults; however, patients 
with a body weight < 35 kg were hypothesized to have exposures lower than those in adults, 
and thus could require higher doses to achieve exposures similar to adults. Consequently 
dose-finding was conducted in 2 body weight-based arms (ie, patients ≥ 35 kg and < 35 kg) in 
parallel. Based on emerging data during the conduct of the study, cohorts could also be 
backfilled to provide further assessment of safety and PK in specific age groups and to ensure 
a broad representation of ages/weights at a given dose level. 

Three dose levels could be explored in each of the arms. Dose level 1 (DL 1) (durvalumab 
20 mg/kg; tremelimumab 1 mg/kg) was 100% of the recommended adult dose of both 
durvalumab and tremelimumab administered as weight-adjusted doses. 

A Data Review Committee (DRC) was established prior to the initiation of the study. The 
purpose of the DRC was to review all the data from this study, with a primary emphasis on 
safety and PK, to make decisions on dose escalations and determination of a recommended 
Phase II dose (RP2D) to be further explored in the dose-expansion phase. Dose escalation 
decisions and determination of RP2D mainly considered safety assessments from at least 
3 patients followed up for 4 cycles, including a single cycle of durvalumab and 3 cycles of the 
combination of durvalumab and tremelimumab (for a total of 120 days). This included 
assessment of pre-defined dose-limiting toxicities (DLTs) in the first 2 cycles. 

A de-escalation step could occur for durvalumab or tremelimumab, with reduced doses of 
15 mg/kg and 0.75 mg/kg, respectively, if DL 1 was considered not tolerated. Furthermore, if 
exposure of durvalumab or/and tremelimumab proved inadequate, intermediate dose levels 
could also be tested. 
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In addition, 3 patients older than 2 years of age had to be treated with durvalumab in 
combination with tremelimumab and clear the DLT period before children less than 2 years 
old could be enrolled in the dose-finding phase. 

Phase II: Dose-expansion phase 

The dose-expansion phase was conducted using a Simon 2-stage optimal design with an 
additional provision to include one mixed disease cohort (other malignant solid tumors). 

Once the RP2D had been established, patients were recruited to each of the following cohorts: 
SARCOMA (bone sarcomas: osteosarcoma, Ewing sarcoma; soft-tissue sarcomas [≥ 40% of 
enrollment]: rhabdomyosarcoma, non-rhabdomyosarcoma soft-tissue sarcoma, and other 
sarcomas); STO (other solid tumors). 

For the SARCOMA cohort, the initial stage allowed 11 evaluable patients to be dosed. If 2 or 
more responses were observed in this cohort, additional patients were to be accrued, as part of 
the second stage, into the expansion cohort; 15 patients were to be accrued into the 
SARCOMA expansion cohort for a total of 26 evaluable patients. If there was ≤ 1 objective 
response in the SARCOMA cohort (11 patients) at the time that evaluable patients dosed in 
the initial stage had been followed/assessed for at least 3 cycles, the cohort was to be 
discontinued for lack of benefit. 

For the STO cohort, 10 evaluable patients were enrolled into this mixed disease cohort; Simon 
rules were not applicable for this cohort. 

The primary completion date of the study for the purpose of the primary analysis occurred 
approximately 6 months following enrollment of the last patient. End of study was defined as 
the completion of the 90-day safety follow-up period for the last patient who was no longer 
receiving study treatment (ie, last patient, last visit). Patients continued to be followed up for 
survival and subsequent anti-cancer therapies beyond this 90-day period. Patients could be 
withdrawn from the study if the study itself was stopped. The study was to be stopped if, in 
the judgment of AstraZeneca, study patients were placed at undue risk because of clinically 
significant findings. 

Target population and sample size 

The study was conducted in pediatric patients from birth to < 18 years of age with relapsed or 
refractory malignant solid tumors (except primary central nervous system malignant tumors) 
who had histopathologic confirmation of malignancy, had progressed or were refractory to 
standard therapies, and who had no existing standard of care treatments. Patients had to have 
evaluable disease, no prior exposure to immune-mediated therapy, adequate organ and 
marrow function, and a life expectancy of at least 3 months. 
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A minimum of 12 patients and a maximum of 45 patients (if approximately 20% of patients 
needed to be replaced due to non-evaluability) were planned to be dosed in the dose-finding 
phase to enable exploration of a minimum of one dose level or a maximum of 3 dose levels in 
the dose-finding phase. In total, 29 patients received at least one dose of study treatment and 
were analyzed in the dose-finding phase. 

For the dose-expansion phase, following a Simon 2-stage optimal design, a total of 
26 evaluable patients (11 evaluable patients in the initial stage and an additional 15 patients in 
the second stage) were expected to be enrolled in the SARCOMA cohort. The STO cohort 
was planned to recruit 10 evaluable patients. Assuming that about 20% of patients may not be 
evaluable for objective response rate (ORR), the total number of patients dosed in the 
dose-expansion phase could range from approximately 25 to 43. In total, 21 patients received 
at least one dose of study treatment and were analyzed in the dose-expansion phase. 

Investigational product and comparators: dosage, mode of administration, and batch 
numbers 

Investigational products were administered intravenously every 4 weeks, ie, on 28-day cycles. 

In the dose-finding phase, durvalumab monotherapy for the first cycle was followed by 
durvalumab + tremelimumab combination therapy for 4 cycles, and then further durvalumab 
monotherapy. Planned dose levels included: 

 Dose level 1: Durvalumab 20 mg/kg; tremelimumab 1 mg/kg; 

 Dose level 2: Durvalumab 40 mg/kg; tremelimumab 1 mg/kg; 

 Dose level 3: Durvalumab 40 mg/kg; tremelimumab 2 mg/kg; 

 Dose level -1 (if DL 1 was considered not tolerated): Durvalumab 15 mg/kg; 
tremelimumab 0.75 mg/kg. 

 
The degree of dose escalation at dose level 2 (DL 2) and dose level 3 (DL 3) was to be 
determined based on the review of all the safety and emerging PK data. It was anticipated that 
dose ranges of 24 to 40 mg/kg and 1.2 to 2 mg/kg for durvalumab and tremelimumab, 
respectively, would be explored in DL 2 and DL 3 (the maximum doses of durvalumab and 
tremelimumab that were to be explored were 40 mg/kg and 2 mg/kg, respectively). 

If at DL 1 durvalumab exposure was adequate and tremelimumab exposure was low, DL 2 
could be skipped and tremelimumab alone could be escalated to DL 3 with durvalumab dosing 
remaining at the initial dose of 20 mg/kg. Furthermore, if exposure of durvalumab or/and 
tremelimumab proved inadequate based on PK data, intermediate dose levels could also be 
tested. 
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In the dose-expansion phase, patients were treated with the combination of durvalumab and 
tremelimumab (4 cycles followed by durvalumab monotherapy) using the RP2D for each 
based on data obtained from the dose-finding phase. 

Lot numbers of investigational product used in the study were: 

 Durvalumab: 24274.23, 24274.24, 24274.27, and 24274.28 

 Tremelimumab: 24274.21 and 24274.30 

 

Duration of treatment 

Each treatment cycle was 28 days. During the dose-finding phase, durvalumab was to be 
given as monotherapy for one cycle (administered every 4 weeks) followed by the addition of 
tremelimumab for the next 4 cycles (administered every 4 weeks). For the dose-expansion 
phase, durvalumab was given in combination with tremelimumab for the first 4 cycles, 
starting on Cycle 1. When durvalumab was given in combination with tremelimumab, a 
maximum number of four 28-day cycles of tremelimumab was permitted, followed by 
durvalumab monotherapy administered every 4 weeks. 

The primary completion date of the study for the purpose of the primary analysis occurred 
approximately 6 months following enrollment of the last patient. After the final data 
cutoff (DCO) for this study, AstraZeneca continued to supply durvalumab to patients who 
were receiving treatment with clinical benefit; treatment was to continue until evidence of 
disease progression, as judged by the Investigator, or until the patients met any other 
discontinuation criteria. If, in the opinion of the Investigator, a patient who received clinical 
benefit from treatment with the combination of durvalumab and tremelimumab subsequently 
progressed while on durvalumab maintenance monotherapy, the patient could be reconsented 
to receive another 4 cycles of tremelimumab while continuing durvalumab treatment. 
Retreatment with an additional combination regimen could only occur once (for a single 
time). 

Statistical methods 

There was no formal statistical testing for the dose-finding phase of the study. The 
dose-expansion phase of the study formally tested the following hypothesis: 

 H0: ORR ≤ 10% 

 H1: ORR > 10%. 

 
The test was intended to be performed at the 1-sided 5% level and was to be performed for the 
SARCOMA cohort. No formal statistical testing was to be performed for the STO cohort. 
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Six analysis sets were used for data analysis: 

 The full analysis set (FAS) included all patients who were assigned to treatment and 
received at least one dose of study treatment. The FAS (or subset of the FAS specified 
below) was used for all efficacy analyses. 

 Evaluable for response analysis set was a subset of patients in the FAS who had 
measurable disease at baseline and had at least one follow-up scan measuring all required 
target lesions and had been followed for at least 3 cycles (to allow for a confirmatory scan 
at 4 weeks after the first assessment scan) OR patients in the FAS who had measurable 
disease at baseline and progressed or died in the absence of a follow-up scan. 

 The safety analysis set (SAS) consisted of all patients who received any amount of study 
treatment. Safety data were summarized using the SAS according to the treatment 
received. 

 The DLT evaluable analysis set was a subset of the SAS for the dose-finding phase of the 
study. It included all patients enrolled in the dose-finding phase of the study who received 
the protocol-assigned treatment with durvalumab + tremelimumab and completed the 
safety follow-up through the DLT evaluation period (Cycle 1 + Cycle 2) or experienced a 
DLT during the DLT evaluation period. 

 The PK analysis set consisted of all patients who received at least one dose of study 
treatment per the protocol for whom any post-dose data were available and who did not 
violate or deviate from the protocol in ways that would significantly affect the PK 
analyses. The population was defined by the Study Physician, Pharmacokineticist, and 
Statistician prior to any analyses being performed. 

 The anti-drug antibody (ADA) analysis set included all patients who received at least 
one dose of study treatment per the clinical study protocol for whom baseline and any 
post-dose data were available. 

 
The 2 phases of the study were summarized and analyzed separately. For the dose-finding 
phase, the arms based on patient weight (Arm A: patients ≥ 35 kg and Arm B: patients 
< 35 kg) were summarized separately, along with an overall summary by dose level. For the 
dose-expansion phase, summaries and analyses were presented by cohort. No multiplicity 
adjustment was applied. 

Efficacy analyses were produced for the dose-expansion patients only. All tumor-related 
endpoints were analyzed using Investigator Response Evaluation Criteria in Solid Tumours 
(RECIST) 1.1 assessments (Table S2). Objective response rate was the primary endpoint for 
the dose-expansion phase. The point estimate and 90% confidence interval (CI) (2-sided) of 
the ORR were presented for each of the analysis cohorts. 

CONFIDENTIAL AND PROPRIETARY 8 of 17



Cli ni c al St u d y R e p ort S y n o psis Astr a Z e n e c a 
D ur v al u m a b a n d tr e m eli m u m a b - D 4 1 9 E C 0 0 0 0 1 1, 1 3 J ul y 2 0 2 3 

  

T a bl e S 2  Pl a n n e d effi c a c y a n al ysis t o b e c o n d u ct e d 
E n d p oi nt a n al y z e d N ot es 

O R R E x a ct 9 0 % 2-si d e d CI ( Mi d- P) 

D o R M e di a n esti m at e d fr o m K M c ur v e 

D C R E x a ct 9 0 % 2-si d e d CI ( Mi d- P) 

B O R n ( %) of p ati e nts i n e a c h r es p o ns e c at e g or y 

P F S M e di a n esti m at e d fr o m K M c ur v e 

O S M e di a n esti m at e d fr o m K M c ur v e 

A P F 1 2 9 0 % 2-si d e d CI es ti m at e d fr o m K M c ur v e 

A P F 1 8 9 0 % 2-si d e d CI es ti m at e d fr o m K M c ur v e 

O S 1 2 9 0 % 2-si d e d CI esti m at e d fr o m K M c ur v e 

O S 2 4 9 0 % 2-si d e d CI esti m at e d fr o m K M c ur v e 

A P F 1 2/ 1 8  = pr o p orti o n of p ati e nts ali v e a n d pr o gr essi o n fr e e at 1 2/ 1 8 m o nt h s fr o m first d o s e of st u d y tr e at m e nt; 

B o R  = b est o bj e cti v e r es p o n s e; CI = c o nfi d e n c e i nt er v al; D C R = dis e as e c o ntr ol r at e; D o R = d ur ati o n of r es p o ns e; 

K M  = K a pl a n- M ei er; n = n u m b er of p ati e nts i n t h e a n al ysis; O R R = o bj e cti v e r es p o n s e r at e; O S = o v er all 

s ur vi v al; O S 1 2/ 2 4  = pr o p orti o n of p ati e nts ali v e at 1 2/ 2 4 m o nt hs fr o m first d os e of st u d y tr e at m e nt; 

P F S  = pr o gr essi o n-fr e e s ur vi v al. 

 

S af et y a n d t ol er a bilit y d at a w er e pr es e nt e d usi n g t h e S A S, wit h d at a fr o m all c y cl es of 

tr e at m e nt c o m bi n e d. D at a w er e s u m m ari z e d d es cri pti v el y f or a d v ers e e v e nts ( A Es) (i n cl u di n g 

s eri o us A Es [ S A Es]), d e at hs, l a b or at or y d at a, vi t al si g ns, el e ctr o c ar di o gr a ms ( E C Gs), p h ysi c al 

e x a mi n ati o ns, a n d e x p os ur e t o d ur v al u m a b + tr e m eli m u m a b c o m bi n ati o n t h er a p y a n d 

d ur v al u m a b m o n ot h er a p y. 

P h ar m a c o ki n eti c p ar a m et ers w er e a pri m ar y e n d p oi nt f or t h e d os e-fi n di n g p h as e a n d w er e 

us e d t o f a cilit at e t h e d et er mi n ati o n of t h e r e c o m m e n d e d P h as e II d os e. P h ar m a c o ki n eti c d at a 

w er e list e d b y p ati e nt a n d s u m m ari z e d a n d a n al y z e d b as e d o n t h e P K a n al ysis s et. 

I m m u n o g e ni cit y r es ults w er e list e d b y p ati e nt, a n d a s u m m ar y w as pr o vi d e d b y t h e n u m b er 

a n d p er c e nt a g e of p ati e nts w h o d e v el o p e d d et e ct a bl e a nti- d ur v al u m a b a n d a nti-tr e m eli m u m a b 

a nti b o di es. 

I n di vi d u al v a c ci n e a nti b o d y tit er d at a b ef or e a n d aft er r o uti n e i m m u ni z ati o n a n d   

 d at a w er e t o b e list e d b y p ati e nt. 

St u d y p o p ul ati o n 

I n t h e t e xt t h at f oll o ws, i n g en er al, ‘ D x x + T 1 gr o u p’ r ef ers t o p ati e nts w h o r e c ei v e d x x m g/ k g 

d ur v al u m a b i n c o m bi n ati o n w it h 1 m g/ k g tr e m eli m u m a b; ‘ A/ D x x + T 1 gr o u p’ a n d ‘ B/ D x x + T 1 

gr o u p’ r ef er t o p ati e nts i n Ar m A or Ar m B, r es p e cti v el y, w h o r e c ei v e d x x m g/ k g d ur v al u m a b 
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in combination with 1 mg/kg tremelimumab. For example, A/D20+T1 group refers to patients 
in Arm A who received 20 mg/kg durvalumab in combination with 1 mg/kg tremelimumab. 

The study was initiated at 22 sites in 7 countries. Patients were enrolled at 19 sites in 
7 countries, with the first patient enrolled (Informed Consent Form signed) on 07 March 2019 
and the last patient’s last visit, before the study DCO, completed on 28 February 2023. 

The selection of 30 mg/kg durvalumab in combination with 1 mg/kg tremelimumab as DL 2 
for the dose-finding phase, and as the RP2D for the dose-expansion phase, was as per the 
DRC’s recommendations based on PK simulations and PK study data available at the time of 
these decisions. 

The study population was representative of the intended target population of pediatric patients 
with advanced solid tumors. The medical and surgical history data were as expected for this 
patient population, with histories that were typical of the comorbidities and procedures seen in 
pediatric patients with advanced solid tumors. Disease characteristics of patients at study entry 
were representative of the intended population to be treated. 

There were no concerns regarding protocol deviations in terms of study conduct or the safety 
of the patients, and they were not judged to have influenced the study outcome. The 
coronavirus disease 2019 (COVID-19) pandemic is not judged to have meaningfully impacted 
the overall quality of the study, including conduct, data, and interpretation of the results. 

Dose-finding phase 

Overall, 33 patients were enrolled in the dose-finding phase of the study, of whom 
29/33 (87.9%) received treatment. In the D20+T1 group, all 10/10 (100%) patients who 
received durvalumab and all 9/10 (90.0%) patients who received tremelimumab discontinued 
treatment, the majority due to the development of study-specific discontinuation criteria. In 
the D30+T1 group, of the 19/19 (100%) patients who received durvalumab and 
12/19 (63.2%) patients who received tremelimumab, 18/19 (94.7%) patients and 
12/19 (63.2%) patients, respectively, discontinued treatment, with the most common reason 
being the development of study-specific discontinuation criteria. 

At the time of DCO, 2/29 (6.9%) patients in the dose-finding phase were recorded as having 
been terminated from the study for ‘other’ reasons: one patient in the D20+T1 group 
completed the study, and one patient in the D30+T1 group was moved to the post-trial access 
program. An additional 3 patients in the D30+T1 group were terminated from the study as 
they were lost to follow-up, had consent withdrawn by a parent/guardian, or developed 
study-specific discontinuation criteria (1/29 [3.4%] patient each). The remaining 
24/29 (82.8%) patients were terminated from the study due to death, in all cases assessed as 
related to the disease under investigation only (per Investigator assessment), with most events 
recorded > 90 days after the last dose of study treatment (see Summary of safety results). 
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D e m o gr a p hi c a n d b as eli n e c h ar a ct eristi cs w er e c o m p ar a bl e a cr oss d os e l e v els f or p ati e nts i n 

t h e F A S. As e x p e ct e d, m e di a n a g e, m e di a n h ei g ht, a n d m e di a n b o d y s urf a c e ar e a w er e 

n u m eri c all y l o w er i n Ar m B ( p ati e nts < 3 5 k g), t h e l o w er w ei g ht gr o u p, t h a n i n Ar m A 

( p ati e nts ≥  3 5 k g). 

I n t h e D 2 0 + T 1 gr o u p, p ati e nts h a d r e c ei v e d a m e dia n (r a n g e) of 3. 0 ( 1 t o 9) pri or r e gi m e ns, 

a n d m et ast ati c dis e as e w as r e p ort e d i n 9/ 1 0 ( 9 0. 0 %) p ati e nts. I n t he D 3 0 + T 1 gr o u p, p ati e nts 

h a d r e c ei v e d a m e di a n (r a n g e) of 3. 0 ( 1 t o 1 2) pri or r e gi m e ns , a n d m et ast ati c dis e as e w as 

r e p ort e d i n 1 5/ 1 9 ( 7 8. 9 %) p ati e nts, wit h br ain/ c e ntr al n er v o us s yst e m ( C N S) m et ast asis 

r e p ort e d i n 3/ 1 9 ( 1 5. 8 %) p ati e nts. 

D os e- e x p a nsi o n p h as e 

O v er all, 2 3 p ati e nts w er e e nr oll e d i n t h e d os e- e x p a nsi o n p h as e of  t h e st u d y, of w h o m 

2 1/ 2 3 ( 9 1. 3 %) r e c ei v e d tr e at m e nt . I n t h e S A R C O M A c o h ort, all 1 1 p ati e nts r e c ei v e d 

d ur v al u m a b a n d tr e m eli m u m a b, a n d dis c o nti n u e d b ot h tr e at m e nt s, wit h t h e m ost c o m m o n 

r e as o n b ei n g t h at t h e c o n diti o n u n d er i n v esti g ati o n w ors e n e d. I n t h e S T O c o h ort, 1 0 p ati e nts 

r e c ei v e d d ur v al u m a b a n d tr e m eli m u m a b, a n d dis c o nti n u e d b ot h tr e at m e nts, wit h t h e m ost 

c o m m o n r e as o n b ei n g t h at t h e c o n di ti o n u n d er i n v esti g ati o n w ors e n e d. 

At t h e ti m e of D C O, 2/ 2 1 ( 9. 5 %) p ati e nts i n  t h e d os e- e x p a nsi o n p h as e w er e r e c or d e d as 

h a vi n g b e e n t er mi n at e d fr o m t h e st u d y f or ‘ ot h er’ r e as o ns, b ot h i n t h e S T O c o h ort: f or 

o n e p ati e nt, t his w as d u e t o t h e S p o ns or’s d e cisi o n t o e n d t h e st u d y, a n d o n e p ati e nt w as ali v e 

at t h e ti m e of l ast r e p orti n g. I n t ot al, 4/ 2 1 ( 1 9. 0 %) p ati e nts w er e t er mi n at e d fr o m t h e st u d y as 

t h e y d e v el o p e d st u d y-s p e cifi c dis c o nti n u ati o n crit eri a. T h e r e m ai ni n g 1 5/ 2 1 ( 7 1. 4 %) p ati e nts 

w er e t er mi n at e d fr o m t h e st u d y d u e t o d e at h, i n all c as es ass e ss e d as r el at e d t o t h e dis e as e 

u n d er i n v esti g ati o n o nl y ( p er I n v e sti g at or ass ess m e nt), wit h m o st e v e nts r e c or d e d > 9 0 d a ys 

aft er t h e l ast d os e of st u d y tr e at m e nt (s e e S u m m ar y of s af et y r es ults ). 

I n t h e S A R C O M A c o h ort, p ati e nts h a d r e c ei v e d a m e di a n (r a n g e) of 3. 0 ( 1 t o 7 8) pri or 

r e gi m e ns ( ), a n d m et ast ati c 

dis e as e w as r e p ort e d i n 1 0/ 1 1 ( 9 0. 9 %) p ati e nts. I n t h e S T O c o h ort, p ati e nts h a d r e c ei v e d a 

m e di a n (r a n g e) of 1. 5 ( 1 t o 6) pri or r e gi m e ns, a n d m et ast ati c di s e as e w as r e p ort e d i n 

8/ 1 0 ( 8 0. 0 %) p ati e nts, wit h br ai n/ C N S m et a st asis r e p ort e d i n 1/ 1 0 ( 1 0. 0 %) p ati e nt. 

S u m m a r y of effi c a c y r es ults 

Ass ess m e nt of pr eli mi n ar y a nt it u m or a cti vit y w as a pri m ar y o bj e cti v e f or t h e d os e- e x p a nsi o n 

p h as e of t his st u d y. Effi c a c y r es u lts w er e s u m m ari z e d usi n g t h e F A S, wit h s o m e a n al ys es als o 

s u m m ari z e d usi n g t h e e v al u a bl e f or r es p o ns e a n al ysis s et. Effi c a c y a n al ys es w er e p erf or m e d 

f or p ati e nts i n t h e d ose- e x p a nsi o n p h as e o nl y. 
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Dose-finding phase 

No formal efficacy analysis was performed for patients in the dose-finding phase; however, 
based on Investigator assessment of overall RECIST responses, 2 patients in the dose-finding 
phase, one at each dose level, with osteosarcoma and papillary type renal carcinoma, 
respectively, had a partial response (PR) for over one year. 

Dose-expansion phase 

In the dose-expansion phase, an ORR of 5.0% (1/20 patients) was reported in the evaluable for 
response analysis set, and 4.8% (1/21 patients) in the FAS. No response was observed in the 
11 patients initially enrolled in the SARCOMA cohort in the first stage of the Simon 2-stage 
design; therefore, this cohort was not expanded further in this study. In the STO cohort, an 
ORR of 11.1% (1/9 patients) was reported in the evaluable for response analysis set, and 
10.0% (1/10 patients) in the FAS, as one patient with chordoma had a confirmed response of 
PR 1.8 months after the first dose of study treatment, with a duration of response of 
10.8 months. 

In the evaluable for response analysis set, disease control rate was 9.1% (1/11 patients) in the 
SARCOMA cohort and 11.1% (1/9 patients) in the STO cohort at both Week 16 and Week 24. 
Similar results were observed for sensitivity analyses performed on the FAS. 

The median progression-free survival in the SARCOMA and STO cohorts was 
1.7 months (90% CI: 1.58, 1.91) and 1.7 months (90% CI: 0.89, 2.76), respectively, and all 
patients in the dose-expansion phase of the study had progression events (progressive disease 
or death). In the SARCOMA cohort, the median overall survival (OS) was 6.6 months 
(90% CI: 1.87, 15.77), with a survival rate of 25.6% at 12 months. In the STO cohort, the 
median OS was 6.9 months (90% CI: 1.61, not reached), with a survival rate of 40.0% at 
12 months and 30.0% at 24 months. 

Summary of pharmacokinetic results 

In the dose-finding phase, patients were allocated to a treatment group based on body weight 
(≥ 35 kg [Arm A] versus < 35 kg [Arm B]); durvalumab area under the serum concentration 
time curve from 0 to 28 days (AUC(0-28)) was approximately 25% lower for patients < 35 kg 
compared to patients ≥ 35 kg at both dose levels, while geometric mean tremelimumab 
AUC(0-28) was nearly the same between these groups (where comparisons could be made, 
AUC(0-28) was not calculable for B/D20+T1 cohort). 

Systemic exposure targets were established for the pediatric population that represented 50% 
of the adult AUC(0-28). The minimum acceptable AUC(0-28) for this pediatric population 
was established to be 2105 day*μg/mL durvalumab and 119.5 day*μg/mL tremelimumab. For 
patients with calculable AUC(0-28), 5 of 6 patients in the A/D20+T1 cohort, and 2 of 
3 patients in the B/D20+T1 cohort achieved target durvalumab systemic exposure.  
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All p ati e nts wit h c al c ul a bl e A U C( 0- 2 8) r e c e i vi n g 3 0 m g/ k g d ur v al u m a b a c hi e v e d or e x c e e d e d 

t h e t ar g et d ur v al u m a b s yst e mi c e x p os ur e. T ar g et tr e m eli m um a b s yst e mi c e x p os ur es w er e 

a c hi e v e d f or all p ati e nts wit h r e p ort a bl e A U C( 0- 2 8), r e g ar dl ess of b o d y w ei g ht. O n t h e b asis 

of t h es e r es ults, t h e R P 2 D w as d et er mi n e d  t o b e 3 0 m g/ k g d ur v al u m a b a n d 1 m g/ k g 

tr e m eli m u m a b. 

B et w e e n t h e 2 0 m g/ k g a n d 3 0 m g/ k g d os a g es, d ur v al u m a b s yst e mi c e x p os ur e a p p e ar e d t o 

i n cr e as e sli g htl y m or e t h a n pr o p orti o n all y, as A U C( 0- 2 8) an d m a xi m u m s er u m c o n c e ntr ati o n 

( C m a x) i n cr e as e d b y 2- t o 3-f ol d a n d mi ni m u m s er u m c o n c e ntr ati o n ( C mi n) i n cr e as e d b y 3- t o 

5-f ol d. 

G e o m etri c m e a n esti m at es of t h e a p p ar e nt  t er mi n al eli mi n ati o n h alf-lif e (i e, t ½λ z) r a n g e d 

fr o m 1 4. 2 t o 2 5. 4 d a ys f or d ur v al u m a b ( w h er e n ≥  2, g e o m etri c m e a n n ot dis c uss e d w h er e 

n = 1) a n d fr o m 1 5. 6 t o 3 1. 6 d a ys f or tr e m eli m u m a b; t ½ λ z v al u es w er e d eri v e d fr o m a li mit e d 

n u m b er of s a m pl es a n d s h o ul d b e vi e w e d c a uti o usl y. T h er e w as n o e vi d e n c e of a n y n ot a bl e 

c h a n g es i n ki n eti cs f oll o wi n g r e p e at a d mi nis tr ati o n; tr o u g h a n d e n d of i nf usi o n s a m pli n g 

d e m o nstr at e d r el ati v el y st a bl e s e r u m l e v els f or b ot h a n al yt es, alb eit fr o m a s m all s a m pli n g of 

p ati e nts. 

S u m m a r y of p h a r m a c o d y n a mi c r es ults 

N o p ati e nt r e c ei v e d a r o uti n e v a c ci n ati o n d uri n g t h e st u d y; t h er ef or e, n o d at a w er e a v ail a bl e 

f or r e p orti n g t h e i m p a ct of tr e at m e nt o n v a c ci n e a nti b o d y tit er  

 

T h e c o m bi n ati o n of d ur v al u m a b a n d tr e m eli m u m a b r es ults i n e n h a n c e d 

 

 

 

S u m m a r y of i m m u n o g e ni cit y r es ults 

Ass ess m e nt of i m m u n o g e ni cit y w as a s e c o n d ar y o bj e cti v e f or t h e d os e-fi n di n g a n d 

d os e- e x p a nsi o n p h as es of t his  st u d y. I m m u n o g e ni cit y r es ults w er e s u m m ari z e d f or t h e A D A 

a n al ysis s et. 
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Summary of safety results 

Safety analyses were performed on the SAS unless otherwise specified. Assessment of safety 
was a primary objective for the dose-finding phase of this study. 

Overall, the safety profile was as expected for this patient population, and consistent with the 
known safety profile of durvalumab administered as monotherapy or in combination with 
tremelimumab, with no new safety concerns identified. 

The total treatment duration and actual treatment duration, ie, total duration excluding 
duration of dose delays, for durvalumab administered as monotherapy or in combination with 
tremelimumab were comparable within each dose-level group or cohort, indicative of minimal 
dose delays. 

There were no AEs with the outcome of death during the study. For all patients who died due 
to any cause during the study, death was related to the disease under investigation only (per 
Investigator assessment), with most events recorded > 90 days after the last dose of study 
treatment (see Study population for further details). 

Dose-finding phase 

In the dose-finding phase, 8 DLT-evaluable patients received DL 1 and 12 DLT-evaluable 
patients received DL 2. No DLTs were reported in any DLT-evaluable patient. 

In the D20+T1 group: 

 The median (range) total durvalumab treatment duration was 0.92 (0.9 to 25.1) months 
(10 patients) and durvalumab + tremelimumab total treatment duration was 
0.92 (0.9 to 3.7) months (9 patients). 

 In total, 9/10 (90.0%) patients experienced a total of 60 AEs, including AEs considered 
possibly related to study treatment by the Investigator in 50.0% of patients, and Grade 3 
or Grade 4 AEs in 40.0% of patients. The most common AE Preferred Terms (PTs) 
reported were anemia (40.0% of patients), vomiting (30.0% of patients), upper respiratory 
tract infection, leukopenia, neutropenia, thrombocytopenia, hyperglycemia, pyrexia, and 
gamma-glutamyl transferase (GGT) increased (20.0% of patients each). 

 Overall, 4/10 (40.0%) patients had AEs of special interest (AESIs) or AE of possible 
interest (AEPIs), and no immune-mediated AEs (imAEs) were reported. 
One/10 (10.0%) patient had an SAE of anemia, and no patient had an AE that led to the 
discontinuation of study treatment. 

 No clinically important changes or trends were observed in the mean values of clinical 
laboratory parameters, vital signs, or ECG over time. 
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In the D30+T1 group: 

 The median (range) total durvalumab treatment duration was 0.92 (0.9 to 31.3) months 
(19 patients) and durvalumab + tremelimumab total treatment duration was 
1.38 (0.9 to 3.8) months (12 patients). 

 In total, 18/19 (94.7%) patients experienced a total of 198 AEs, including AEs considered 
possibly related to study treatment by the Investigator in 63.2% of patients, and Grade 3 
or Grade 4 AEs in 31.6% of patients. The most common AE PTs reported were nausea 
(36.8% of patients), headache (31.6% of patients), vomiting, and alanine aminotransferase 
(ALT) increased (26.3% of patients each). 

 Overall, 11/19 (57.9%) patients had AESIs or AEPIs. One patient had a serious Grade 2 
imAE of diarrhea, a serious Grade 2 imAE of colitis, and a subsequent non-serious 
Grade 1 imAE of colitis. Two/19 (10.5%) patients experienced a total of 4 SAEs, 
including diarrhea, colitis, and dehydration in one patient and transverse sinus thrombosis 
in one patient; 1/19 (5.3%) patient had an AE of colitis that led to the interruption of 
durvalumab treatment and the permanent discontinuation of tremelimumab. 

 No clinically important changes or trends were observed in the mean values of clinical 
laboratory parameters, vital signs, or ECG over time. One patient fulfilled potential Hy’s 
law criteria as they had ALT ≥ 3 × upper limit of normal (ULN), aspartate 
aminotransferase (AST) ≥ 3 × ULN and total bilirubin ≥ 2 × ULN, with the elevation in 
transaminases preceding and coinciding with the elevation in total bilirubin. The patient 
had an alternative explanation for the elevation in liver biochemistry other than 
durvalumab. This patient had liver metastases at baseline, in addition to elevated AST, 
≥ 4 × ULN, coupled with nominal elevations in ALT and total bilirubin at baseline. 
One other patient had clinically significant ECG abnormalities of cardiac arrythmia 
(unspecified) and axis deviation (right) at the baseline ECG visit. These abnormalities 
were reported as pre-treatment Grade 1 AEs of arrythmia and cardiac disorder, with the 
AE of arrhythmia captured as part of medical history as sinus tachycardia. This patient 
also experienced a Grade 2 AE of ECG T wave abnormal on Day 1. All 3 events were last 
reported as unresolved. 

 

Dose-expansion phase 

In the SARCOMA cohort: 

 The median (range) durvalumab + tremelimumab total treatment duration was 
1.84 (0.9 to 3.8) months (11 patients). 

 In total, 10/11 (90.9%) patients experienced a total of 91 AEs, including AEs considered 
possibly related to study treatment by the Investigator in 63.6% of patients, and Grade 3 
or Grade 4 AEs in 45.5% of patients. The most common AE PTs reported were pyrexia 
(63.6% of patients), anemia, abdominal pain (36.4% of patients each), thrombocytopenia, 
somnolence, ascites, diarrhea, vomiting, back pain, asthenia, and ALT increased 
(18.2% of patients each). 

 Overall, 5/11 (45.5%) patients had AESIs or AEPIs. One patient had a non-serious 
Grade 2 imAE of myositis. Six/11 (54.5%) patients experienced a total of 10 SAEs,  
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the most common being pyrexia (3/11 [27.3%] patients), and no patient had an AE that 
led to the discontinuation of study treatment. 

 Overall, no clinically important changes or trends were observed in the mean values of 
clinical laboratory parameters, vital signs, or ECG over time. 

 
In the STO cohort: 

 The median (range) durvalumab + tremelimumab total treatment duration was 
1.72 (0.9 to 3.7) months (10 patients). 

 In total, 9/10 (90.0%) patients experienced a total of 87 AEs, including AEs considered 
possibly related to study treatment by the Investigator in 90.0% of patients, and Grade 3 
or Grade 4 AEs in 50.0% of patients. The most common AE PTs reported were pyrexia 
(40.0% of patients), anemia, decreased appetite, cough (30.0% of patients each), 
headache, constipation, diarrhea, vomiting, rash, asthenia, fatigue, and GGT increased 
(20.0% of patients each). 

 Overall, 6/10 (60.0%) patients had AESIs or AEPIs. One patient each in the STO cohort 
had a non-serious Grade 2 imAE of hypothyroidism and a non-serious Grade 3 imAE of 
pneumonitis, respectively. Three/10 (30.0%) patients experienced one SAE each, 
including pulmonary thrombosis, constipation, and platelet count decreased. An AE of 
platelet count decreased in 1/10 (10.0%) patient led to the permanent discontinuation of 
durvalumab, and an AE of pulmonary thrombosis in 1/10 (10.0%) patient led to the 
permanent discontinuation of durvalumab and tremelimumab. 

 Overall, no clinically important changes or trends were observed in the mean values of 
clinical laboratory parameters, vital signs, or ECG over time. 

 

Conclusions 

 The study population was representative of the intended target population of pediatric 
patients with advanced solid tumors. Durvalumab 20 mg/kg or 30 mg/kg administered 
intravenously every 4 weeks as monotherapy or in combination with tremelimumab 
1 mg/kg was well-tolerated in patients, with the safety profile as expected and no new 
safety concerns identified. Durvalumab 30 mg/kg in combination with tremelimumab 
1 mg/kg was recommended for further investigation in the dose-expansion phase. 

 Assessment of preliminary antitumor activity in the dose-expansion phase confirmed an 
objective response of PR in one patient in the STO cohort; the SARCOMA cohort was 
closed to further recruitment after the first stage as no objective response was observed in 
the first 11 evaluable patients. Although no formal efficacy analysis was performed for 
the dose-finding phase, based on Investigator assessment of overall RECIST responses, 
2 patients, one at each dose level, had a PR for over one year. 

 The RP2D for pediatric patients was determined to be 30 mg/kg durvalumab in 
combination with 1 mg/kg tremelimumab based on results from the dose-finding phase. 
Durvalumab AUC(0-28) was > 2105 day*µg/mL for 5 of 6 patients in the A/D20+T1 
cohort, 2 of 3 patients in the B/D20+T1 cohort, and all patients at the 30 mg/kg dose with 
reportable AUC(0-28) results. Tremelimumab AUC(0-28) was > 119.5 day*µg/mL for all 
patients at the 1 mg/kg dose with evaluable AUC(0-28), regardless of body weight.  

CONFIDENTIAL AND PROPRIETARY 16 of 17



Clinical Study Report Synopsis AstraZeneca 
Durvalumab and tremelimumab - D419EC00001 1, 13 July 2023 

  

The increase in durvalumab systemic exposure was slightly more than proportional to the 
1.5-fold increase in IV dose from 20 to 30 mg/kg, as geometric mean exposure increased 
by 2- to 3-fold in terms of AUC and Cmax, and by 3- to 5-fold in terms of Cmin. 
Systemic exposure for patients < 35 kg was generally approximately 70% to 75% of the 
systemic exposure for patients ≥ 35 kg in terms of geometric mean AUC, Cmax, and 
Cmin (with one exception where Cmin was reduced by nearly half for patients < 35 kg). 
Following the first dose, serum concentrations were quantifiable throughout the dosing 
interval for durvalumab and tremelimumab; trough and end of infusion samples suggest 
relatively stable PK for both analytes following repeat administration on a 28-day cycle. 

 No treatment-emergent ADAs against durvalumab or tremelimumab were reported in 
patients who were evaluable for ADA in the study. 
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