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Protocol Abstract and Schema 
 

PBTC-042: Phase I study of CDK 4-6 inhibitor PD-0332991 in children with recurrent, 

progressive or refractory central nervous system tumors 

 

 

Description and Rationale 

 
This is a multicenter, Phase I trial for children with Retinoblastoma Protein 1 (Rb1) positive recurrent, 

progressive or refractory central nervous system tumors.  

In the recent years there have been several clinical trials in adults with cancer utilizing small molecule 

inhibitors targeting cell cycle regulatory genes such as CDKs (cyclin-dependent kinase). In normal cells, 

these kinases are kept under control by a gene, however, this gene is frequently deleted in cancers and 

these two kinases are uncontrollably activated which drives the cell to divide and form cancer. This trial is 

using PD-0332991, a selective CDK inhibitor, to be evaluated in children with CNS tumors.  

 

PD-0332991 (Pfizer Corporation, USA) is an orally active, water soluble, cell-permeable highly specific 

inhibitor of CDK4 and 6. It is designed to shut down the activity of molecules, CDK4 and 6 that drive cell 

division. PD-0332991 works if the cancer has presence of tumor suppressor protein known as 

retinoblastoma (Rb) because Rb is needed to control growth in these cells even if CDK4/6 are inhibited. 

A screening test will be performed to all patients for use of PD-0332991 trial to determine if Rb1 is 

present.   

 

Rationale: 
Survival for children with recurrent CNS tumors is dismal and novel therapeutic options need to be 

developed in order to improve outcome. Cancer initiation and progression is dependent on deregulation of 

the components and phases of the cell cycle. Ample evidence exists on alterations of CDKs, Cyclins, cell 

cycle inhibitors, and checkpoint proteins in pediatric CNS tumors. The presence of specific mutations in 

the proteins involved in G1-S phase transition of the cell cycle in these tumors is particularly relevant for 

the use of a specific CDK4/6 inhibitor like PD-0332991. Furthermore, it is likely that over 60% of 

pediatric CNS tumors are likely to have intact Rb-protein, a pre-requisite for the efficacy of this cell cycle 

inhibitor. PD-0332991 has not been tested in children with cancer thus far. A Phase I study is therefore 

needed to assess the toxicity, MTD, pharmacokinetics, and preliminary evidence of efficacy of this agent 

in this patient population. Since myelosuppression is the predominant side effect of this agent, the Phase I 

study will first evaluate the toxicities in children who have not been heavily pre-treated previously. Once 

MTD has been established in this cohort of patients, consideration will be given to expanding the trial to 

include those who have received intensive cytotoxic therapy including myeloablative chemotherapy +/- 

craniospinal irradiation. In addition, only patients who have no evidence of cataract formation on 

ophthalmologic examination will be eligible for this study based on pre-clinical evidence of development 

of cataracts and lens degeneration in rats treated with PD-0332991 on a 21-day cycle at doses > 30 

mg/kg/day for 27 weeks.  

 

Schema: 

 
This is a dose escalation trial of PD-0332991 to find out the maximum tolerated dose in children without 

having severe side effects. PD-0332991 is taken orally once a day for 21 days followed by a week rest. 

One course is equivalent to 28 days. Therapy may continue for up to two years (26 courses) in the 

absence of disease progression or unacceptable toxicity.   
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Dosing is based on BSA calculated at the beginning of each course. The starting dose is 50 mg/m
2
. PD-

0332991 dose escalations will be performed according to the table below until the maximum tolerated or 

recommended Phase II dose is reached.   

 

 

PD-0332991 Dosing Regimen and BSA Restrictions 

Dose Level Dose (mg/m
2
) BSA (m

2
) 

 1* 50 ≥ 1.20 

2 75 ≥ 0.93 

3 95 ≥ 0.70 

*Starting dose   

 

 


