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1.0 HYPOTHESIS 

1.1 The addition of Brentuximab vedotin (Bv) to combination risk adapted chemotherapy will be 

safe, well tolerated and effective in children, adolescents and young adults with all stages of 

newly diagnosed Hodgkin lymphoma (HL). 

 

2.0 Primary Objective 

2.1 To evaluate the safety and tolerability of Brentuximab vedotin in combination with risk 

adapted chemotherapy in children, adolescents and young adults with all stages of newly 

diagnosed Hodgkin Lymphoma. 

2.2 To evaluate the overall complete and partial response rate of the addition of Brentuximab 

vedotin (Bv) in combination with Doxorubicin, Vincristine, Prednisone and Darcarbazine (Bv-

AVPD) (Low risk) or Doxorubicin, Vinblastine, Darcarbazine and Rituximab (Bv-AVD-R) 

(Intermediate/High risk) chemotherapy in children, adolescents and young adults with 

newly diagnosed Hodgkin Lymphoma. 

 

3.0 Secondary Objectives 

3.1 To determine the percentage of patients achieving a rapid early response following 1 cycle 

of chemoimmunotherapy in low risk patients or 2 cycles of chemoimmunotherapy in 

intermediate/high risk patients with Hodgkin Lymphoma. 

3.2 To determine the probability of event-free and overall survival in children, adolescents and 

young adults with Hodgkin Lymphoma following Bv-AVPD (Low risk) or Bv-AVD-R 

(Intermediate/High risk) chemoimmunotherapy. 

 

4.0 background 

4.1 Hodgkin Lymphoma in Children and Adolescents 

 While cure rates for pediatric Hodgkin Lymphoma (HL) remain among the highest in 

pediatric oncology, this often comes with a significant cost in the form of delayed effects of therapy 

or secondary malignancy. Although the initial 5 year overall survival is excellent utilizing combined 

modality chemotherapy and radiation, it is estimated that 1,300-1,500 patients with HL will 

continue to die each year.1  In addition, Castellino et al. reporting for Children’s Cancer Survivor 
Study Group, recently demonstrated excess secondary neoplasms and cardiovascular disease after 

more than 20 yrs, in childhood HL survivors with a 27% 

increase in additional mortality in 5 year HL survivors.2 

Thus, while we may have seen significant improvement in 

relapse free survival over the past 40 years, overall 

survival shows a progressive decline as the patient ages to 

unacceptable levels (Figure 1).3 Various strategies have 

been developed to address the challenge of maintaining 

current overall survival rates for low and intermediate 
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stage patients while further improving HL treatment outcomes, particularly for advanced stage 

disease and minimizing long term morbidities for all. The evidence in the literature supports several 

different but valid approaches for the management of the child with Hodgkin Lymphoma and 

unfortunately, there remains no ‘gold standard’ for treatment.4 Personalized therapy will be 

needed based on risk factor assessment, response based therapy adaptations and incorporation of 

new agents with improved toxicity profiles to upfront therapy protocols.   
 

4.2 Low Risk Hodgkin Lymphoma in Children and Adolescents 

 Low risk Hodgkin Lymphoma in pediatric and adolescents is well recognized to be a highly 

curable malignancy, however late toxicities of therapy are frequent and may be life threatening or 

substantially affect quality of life. Optimal therapy for favorable risk Hodgkin in children and 

adolescents continues to evolve. Although the great majority of children will be cured, the potential 

for long-term adverse sequelae of treatment remains significant. Current regimens seek to define 

less toxic approaches that effectively treat low risk patients. The German-Austrian Pediatric 

Hodgkin Disease Study Group looked to reduce therapy-related late effects in low risk patients 

while maintaining high cure rates using a proven combination of  vincristine, prednisone, 

procarbazine, and doxorubicin (OPPA) for 2 cycles. The risk of testicular dysfunction in males was 

addressed by substituting etoposide for procarbazine (OEPA). Radiation doses and fields were 

further reduced. Low risk patients underwent two cycles of OEPA (boys) or OPPA (girls) for 

induction chemotherapy. Low-dose radiotherapy was given to all initially involved sites. They found 

the probability of 5-year event-free survival/overall survival is 91%/98% in the total group, 

94%/97% with OPPA, and 89%/98% with OEPA induction therapy.5 Similarly, the Children’s 
Oncology Group Hodgkin Lymphoma studies have focused on the use of a response based paradigm 

in order to safely reduce therapy. The most recent low risk COG protocol looked at whether 

achieving CR after 3 cycles of chemotherapy with doxorubicin, vincristine, prednisone and 

cyclophosphamide (AVPC) alone allows elimination of involved-field radiation therapy (IFRT), while 

maintaining excellent disease control. A total of 178 subjects analyzed demonstrated event free 

survival for the entire cohort at 2 years was 84%, and overall survival (OS) was 100%. However, the 

CR rate after 3-cycles of AVPC was only 63.6%, much lower than the goal rate of 80%.  Among 

subjects who achieved a CR with no further IFRT, the 2 year EFS for PET1 positive/equivocal vs. 

negative was 65% vs. 87% (p=0.005), making PET response a useful tool for determining risk.6 

However, the role of a limited intensity chemotherapy regimen with or without low-dose IFRT 

remains to be seen over a prolonged period of time. 

 

4.3 Intermediate/High Risk Hodgkin Lymphoma in Children and Adolescents 

 The intensity of chemotherapy and need for additional radiotherapy in patients with 

advanced stage Hodgkin's lymphoma has been unclear within the literature. In general, large adult 

trials looking at intensified chemotherapy such as escalated BEACOPP or COPP-ABVD with or 

without radiotherapy have shown overall survival at 5-10 years of anywhere from 85-95% using 

very intensive chemotherapy regimens.7, 8 9 This intensity of treatment raises concerns regarding 

toxicity and long term morbidity. The Children’s Oncology Group has shown overall survival rates of 
around 85% using dose-dense chemotherapy regimens such as ABVE-PC with response based 

alterations in total cycles of chemotherapy given as well as involved field radiation therapy.10 The 

efficacy of upfront dose intensification with BEACOPP was evaluated in high-risk patients also with 

further treatment stratified based on response to four cycles.11 Slow responders all received four 

more cycles of BEACOPP and IFRT while female rapid responders received four cycles of COPP/ABV 
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without radiation therapy, with the goal of decreasing sex-specific toxicities while still maintaining a 

good EFS and OS. Five-year EFS and OS rates for all patients were 93% and 97%, respectively.11 

While this approach was highly effective in maintaining disease control, it is likely to be associated 

with considerable long term toxicities, especially infertility and risk of second malignant neoplasms 

that are related to higher alkylator and etoposide exposure, than other dose intensified 

approaches.4 Current COG trials investigating risk adapted therapy in intermediate and high risk 

patients with reduction in chemotherapy intensity or elimination of radiotherapy in rapid early 

responders have shown that among 1712 eligible intermediate risk patients, the event-free survival 

(EFS) at 4 years was 85.0% (95% confidence interval 12 83.6 – 87.3%) for all patients, 86.9% (95% CI 

84.9 – 89.0%) for rapid early response (RER) patients vs. 77.4% (95% CI 72.0 – 82.5%) for slow early 

response (SER) patients (p=0.0001). Overall survival (OS) at 4 years was 98.2% (95% CI 97.3-98.8%) 

for all patients and differed between RER (98.5%) and SER patients (95.3%) (p=0.02).13  

 

4.4 Brentuximab Vedotin 

 HL is typically characterized by rare Hodgkin 

Reed Sternberg (HRS) cells comprising about 5% of 

the tumor volume resting in a reactive infiltrate 

composed of lymphocytes, histiocytes, eosinophils, 

and plasma cells.14 These surrounding benign, 

reactive, inflammatory cells contribute to HRS cell 

growth and survival through cytokine release. 

Novel therapeutics for HL are able capitalize on this 

unique pathophysiology by modulating the 

microenvironment (Figure 2).14 

Brentuximab 

Vedotin (formerly 

known as SGN-35) is a CD30-targeted antibody conjugated to an 

auristatin E derivative (MMAE) through a linker that is stable in 

plasma but labile in the presence of lysosomal enzymes. CD30 is a 

highly expressed cell surface antigen on Hodgkin Lymphoma reed-

sternberg cells. MMAE is a potent anti-tubulin agent. SGN-35 

selectively induces apoptosis in HL cells by binding to CD30, 

internalizing, and releasing MMAE (Figure 3). Two pivotal studies 

have demonstrated its efficacy in relapsed/refractory Hodgkin 

lymphoma (HL) and anaplastic large cell lymphoma (ALCL), with 

overall response rates of 75% and 86% respectively 

when administered as monotherapy.15 Younes et al 

recently published results of a multicenter, open-label 

study of Brentuximab Vedotin in relapsed/refractory 

HL.16 Single agent Brentuximab was given every 21days 

to patients who had undergone prior autologous stem 

cell transplant for a maximum of 16 cycles. SGN-35 was 

well tolerated with minimal toxicity. Furthermore, the 

majority of patients (98%) showed objective responses 

to therapy with most of them having 50% or greater 

reduction in tumor size (Figure 4). Its major toxicity is peripheral neurotoxicity because the toxin 
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used is a tubulin poison that effects nerves when released from antibody linkage. Ongoing trials are 

exploring this agent in the relapsed and refractory setting as well as in up-front therapy for 

advanced disease as a substitute for bleomycin in the ABVD regimen (ABvVD).17, 18 Brentuximab has 

also been investigated following stem cell transplant. Moskowitz et al reported their results of a 

randomised, double-blind, placebo-controlled, phase 3 trial in patients with unfavourable-risk 

relapsed or primary refractory classic Hodgkin’s lymphoma who had undergone autologous stem-

cell transplantation. Patients were assigned to treatment vs placebo for up to 16 cycles every 3 

weeks following transplant. Of the 329 patients, median progression-free survival by independent 

review was 42.9 months (95% CI 30.4–42.9) for patients in the brentuximab vedotin group 

compared with 24.1 months (11.5–not estimable) for those in the placebo group.19  (Figure 5) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.5 Rituximab and Hodgkin Lymphoma 

 The Johns Hopkins group recently reported that within cHL cell lines, a small population of 

clonotypic B cells circulated in most patients with newly diagnosed cHL, including those with 

limited-stage disease, and had the same immunoglobulin gene rearrangements as lymph node–
derived HRS cells.20 These findings support the observed activity of rituximab in Hodgkin 

Lymphoma, even in those patients whose Hodgkin Reed-Sternberg cells lack CD20 expression.21 

Younes et al first reported a phase 2 study in newly diagnosed advanced stage Hodgkin Lymphoma 

treated with rituximab 375 mg/m2 weekly for 6 weeks and standard ABVD for 6 cycles. With a 

median follow-up duration of 68 months (range, 26-110), the 5-year EFS and overall survival rates 

were 83% and 96%, respectively. The most frequent treatment-related grade 3 or 4 adverse events 

were neutropenia (23%), fatigue (9%), and nausea 

(8%). A second multicenter phase 2 study combining Rituximab with ABVD in advanced stage 

patients looked at the behavior of circulating clonotypic B cells in addition to clinical outcomes. 

Only 8% of the patients had CD20+ Hodgkin Reed-Sternberg cells. Rituximab-ABVD again was 

generally well tolerated. After 6 cycles, 81% of patients were in 

complete remission. Only 8% required radiation therapy for 

residual disease. The actuarial 3-year event-free and overall 

survival rates were 83% and 98%, respectively (Figure 5).20 Of 

particular interest, it was found that persistence of detectable 

circulating clonotypic B cells was associated with a greater relapse 

frequency (P < .05).20 Thus, both studies conclude that Rituximab-
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ABVD and its effect on clonotypic B cells warrant additional study in classical Hodgkin lymphoma.  

 

4.6 Rationale for this Study 

 There is a continuing need to modify the long-term toxicity of historically successful 

therapy. The well-documented radiation-induced toxicity to the cardiovascular system and induced 

second neoplasms are being reduced through manipulations of combined modality therapy and the 

reduction in dose and field size in current radiation treatments.22-24 The same vigilance needs apply 

to long term effects seen with chemotherapy alone. To accomplish this, the current efforts in 

Hodgkin Lymphoma clinical trials involve better risk stratification of patients. At present, well over 

90% of patients with early-stage and approximately 80% with advanced stage disease are cured 

with contemporary combined-modality therapy. The use of PET/CT as an early indicator of 

treatment failure provides a template for response-adapted therapy. Recently completed studies 

conducted by the Children’s Oncology Group, German-Austrian Hodgkin Study Group and the 

United Kingdom group all provide support for investigating treatment de-escalation in the setting of 

responding disease.5, 25 

 

 

 

 

 

4.6.1 Rationale for Low Risk Therapy 

A recent comparison of ABVD with BEACOPP in 150 low-risk patients demonstrated complete 

remission rate was 85% for ABVD and 90% for BEACOPP with EFS at 5 years estimated at 62% vs. 77 

%, respectively. However, overall survival at 5 years was 92 % vs. 99 % (HR=0.18, p=0.06).26 Thus, 

while there were fewer progressions/relapses observed with BEACOPP, there was not much 

significance in overall survival indicating the need for balancing treatment-related toxicity and late 

morbidity. The German-Austrian Pediatric Hodgkin Disease Study Group as well as COG were able to 

demonstrate that 2 to 3 cycles of low intensity chemotherapy with or without IFRT for rapidly 

responding patients could provide excellent overall outcomes with OS >90% while minimizing 

toxicity. However, there were still a number of patients that required radiation therapy and the 

long term effects of this remain to be fully seen. Utilizing the encouraging results of brentuximab in 

the relapsed or refractory patient, it makes sense to incorporate this promising new agent into 

current treatment schemas. Building upon the standard ABVD regimen successful in advance stage 

Hodgkin Lymphoma and using a hybrid combination and schedule of the German DAL-HD-90 and 

COG AHOD0431 low risk patient approaches we propose to eliminate the potential long term toxic 

effects of procarbazine, cyclophosphamide and etoposide, using dacarbazine instead and 

incorporating Brentuximab upfront to increase the number of patients demonstrating a rapid early 

response and subsequent CR and thus obviating the need for further radiotherapy. 

 

4.6.2 Rationale for Intermediate/High Risk Therapy 

For years, MOPP therapy was considered standard therapy for Hodgkin Lymphoma. In 1975, the 

Milan group, led by Bonadonna, introduced the doxorubicin, bleomycin, vinblastine, and  

dacarbazine (ABVD) regimen, which built upon the principles of the MOPP program.27 It was found 

to be active and less toxic when compared with MOPP, although the long-term cure rates were the 

same. Today, the ABVD regimen has emerged as the most commonly used in the treatment of 

localized as well as advanced disease. Recent investigations have confirmed that although survival 
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rates are no different, ABVD is less acutely toxic and less carcinogenic compared with MOPP.28 In 

addition, fertility is often preserved after treatment with ABVD compared with MOPP. As such, 

ABVD was added to combined-modality programs in a majority of instances of early HL. 

 

Dose-intensity has been a concept relatively little tested in HL, although dose modification in the 

MOPP regimen, for example, subtracted from its potential in comparison with ABVD.29 The German 

Hodgkin Study Group, under the leadership of Diehl, pioneered the novel dose-intensive 

combination chemotherapy BEACOPP using seven drugs: bleomycin, etoposide, doxorubicin, 

cyclophosphamide, vincristine, procarbazine, and prednisone.7  The Stanford group also introduced 

Stanford V (doxorubicin, vincristine, mechlorethamine, vinblastine, bleomycin, etoposide, and 

prednisone) a relatively dose-intense, brief regimen almost always used in combination with 

radiation therapy and compared it to ABVD.30 In North America, the standard of care in adult 

patients with advanced disease continues to be six cycles of ABVD. Radiation therapy has been 

administered to patients with bulky disease at diagnosis or in those patients with less than a CR at 

the end of chemotherapy. More recent trials administer radiation only to those with persistent 

FDG-PET avid lesions at the end of chemotherapy.8 However, in Germany, the upfront use of dose 

intensified therapy remains the standard for high-risk HL. The escalated BEACOPP regimen has been 

shown in a large randomized trial by the German Hodgkin Study Group to be more efficacious than 

COPP (cyclophosphamide, vincristine, procarbazine, and prednisone)/ABVD in tumor control and is 

associated with an 11% improvement in OS at 10 years.7, 9  

 

Although it is highly active, having achieved the highest response rates and progression-free 

survival in the treatment literature, the toxicity of BEACOPP has limited its general 

implementation.11 Additional controlled randomized trials comparing BEACOPP with ABVD in 

advanced disease failed to demonstrate a long term survival advantage for BEACOPP because of the 

higher salvage rate for patients experiencing relapse after ABVD treatment compared with relapse 

after BEACOPP treatment. Patients with relapsed disease initially treated with ABVD had a 5-year 

progression-free survival of 76% after high-dose salvage therapy; by contrast, patients initially 

treated with escalated BEACOPP had a 5-year progression-free survival of 42% (P= .029).31 This 

suggests a higher order of drug resistance, especially to alkylating agents, in those who relapse after 

treatment with BEACOPP. 

 

In two other randomized trials using slightly less intensive versions of escalated BEACOPP (four 

cycles of escalated BEACOPP and two cycles of standard BEACOPP; two cycles of escalated 

BEACOPP and four cycles of standard BEACOPP) versus ABVD, escalated BEACOPP was not 

associated with a survival advantage, despite a lower rate of relapse.32, 33 A recent meta-analysis as 

well as results of the European Organization for Research and Treatment of Cancer (EORTC) 20012 

trial comparing escalated BEACOPP to ABVD reached the same conclusions.34 Thus, there remains 

controversy over optimal treatment strategies for Intermediate/High Risk patients which puts the 

emphasis back on limitation of severe long term toxicities with allowable minor variations of <10% 

in OS and EFS among regimens. 

 

In children, the dose-dense regimen, ABVE-PC (doxorubicin, bleomycin, vincristine, etoposide, 

prednisone and cyclophosphamide) administered every 3 weeks for three or five cycles depending 

on response after three cycles, along with IFRT allowed delivery of effective chemotherapy with 

increased dose density of doxorubicin and vincristine while simultaneously reducing cumulative 
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chemotherapy exposure for all patients (particularly the 63% that had achieved a rapid early 

response). The 5-year EFS rates for both high- and intermediate-risk HL were comparable at 84% 

and 85%, respectively. Subset analyses show an inferior outcome for patients with stage IV disease, 

with a 5-year EFS of 78%, suggesting that this regimen may be 

effective for some but not all patients deemed to be high risk.10  

 

Building upon the documented success of the standard ABVD regimen used in advance stage 

patients, we propose to eliminate the potential long term toxic effects of bleomycin and radiation 

therapy and instead incorporate Brentuximab along with Rituximab upfront to increase the number 

of patients demonstrating a rapid early response and complete remission, and thereby avoidance of 

the need for radiation. 

 

    4.6.3 Rationale for Elimination of Radiation Therapy  

The question of using chemotherapy alone for localized HL was addressed early on by the National 

Cancer Institute group in a randomized trial comparing radiotherapy alone with MOPP alone in 

surgically staged patients. This study showed a significant superiority of MOPP alone, a difference 

that has held up for 25 years of follow-up.35 Combination chemotherapy for early-stage disease did 

not proceed from there until the relative safety and efficacy of ABVD was demonstrated. One 

recently published approach recommends abbreviated ABVD (for two cycles) and limited field 

radiation (20 Gy) for patients with favorable prognosis and early-stage disease. The 

recommendation resulted from a series of incremental randomized trials that were performed by 

the German Hodgkin Study Group (GHSG).36  These studies not only evaluated minimization of 

chemotherapy, but also evolved over a period of radiation technology changes that resulted in 

improved ability to focus the involved field using RT-based treatment planning. There are now 

randomized trials evaluating the use of ABVD alone in localized HL without markedly negative 

prognostic features, such as excessive mediastinal bulk (>10 cm), elevated sedimentation rate, 

and/or multiple nodal sites above the diaphragm. Straus et al looked at whether combined modality 

therapy is superior to chemotherapy alone in 152 untreated Hodgkin disease patients with low 

stage disease. Patients were prospectively randomized to 6 cycles ABVD alone or 6 cycles of ABVD 

followed by radiation therapy. There were no significant differences found in complete remission 

rates, freedom from progression or overall survival with OS 85-90% throughout.22 The 

Canadian/Eastern Cooperative Oncology Group (ECOG) randomized trial results confirmed this 

approach, demonstrating superior survival in the chemotherapy-only arm at 12 years as a result of 

the absence of radiation-induced second cancers.37 The rate of overall survival was 94% among 

those receiving ABVD alone, as compared with 87% among those receiving subtotal nodal radiation 

therapy.37 

In contrast to the adult trials, the results of most pediatric high-risk HL clinical trials have affirmed 

the utility of radiation therapy as an adjunct to multi-agent chemotherapy, as a means towards 

reducing relapses and subsequent need for toxic salvage therapy. In addition, more recent trials 

have evaluated the efficacy of chemotherapy dose intensification. The importance of adjuvant 

radiation therapy has been demonstrated in the majority of studies, which is in contrast to the adult 

experience where radiation is often omitted for high risk patients. Experience in the German 

pediatric HL trials suggests that radiation therapy may be an important component in high-risk 

groups, even in patients who show complete response after chemotherapy. In DAL-HD-90, the 5-

year EFS for the high-risk group was 86%, which was similar to the results observed in the low-risk 
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and intermediate-risk groups. This high-risk group also had a 5-year OS of at least 94%.5 However, in 

the next trial (GPOH-HD-95), in which radiation therapy was omitted in complete responders, the 

DFS of high-risk complete responders who did not receive radiation was 80% compared with 90% 

for partial responders who did receive radiation. When the intermediate risk patients were 

analyzed with the high-risk patients, this was a statistically significant decrement in RFS, indicating 

that radiation therapy may be crucial in high-risk patients, although there was no difference in OS.12 

In the successor trial, GPOH-HD-2002, modified involved field radiation therapy (IFRT) was 

administered to all high-risk patients, with 5-year EFS and OS of 87% and 95%, respectively.38 

CCG/COG similarly have demonstrated slight improvement in event-free survival (EFS) for patients 

receiving chemotherapy with IFRT vs chemotherapy alone, 91.2% vs 82.9% respectively. However, 

10-year OS was not statistically different at 97.1% and 95.9%.39 Early reports from the COG 

AHOD0031 Intermediate Risk study demonstrated that IFRT following 4 cycles of ABVE-PC did not 

appreciably improve outcome for rapid early responders with 3-year EFS of 87.9% (95% CI 83.3-

91.4%) for patients randomized to receive IFRT vs. 85.4% (95% CI 80.8-89.0%) for those randomized 

to no IFRT (p = 0.07). Further analysis of the data based on the FDG-PET response after two cycles of 

ABVE-PC shows that among RER/CR patients, the 3-year EFS for those who were FDG-PET negative 

at the end of two cycles did not differ between those randomized to IFRT and no further therapy 

(86.1% vs. 86.5%). Among RER/CR patients who were FDG-PET positive or equivocal at the end of 

two cycles, there was no significant, but a slightly larger difference in 3-year EFS (82.5% for IFRT and 

79.6% for no IFRT).19 

Most important in the discussion is not the impact of radiation therapy on minimal improvements 

in response rates or relapse free survival, but rather the impact on long term morbidity in survivors 

of childhood Hodgkin Lymphoma. Recent analysis of 142 childhood survivors of Hodgkin Lymphoma 

over a 40 year period assessed the development of late occurring second malignancies. Tumor 

incidence was compared for patients treated with and without radiotherapy and with the general 

population. While overall survival was similar for both groups, fourteen patients developed second 

solid tumors, 12 who had received RT and 2 treated with chemotherapy only (P <0.001), with a 30-

year cumulative incidence of 24.7% [95% confidence interval (CI) 7.27-47.4] and 5.8% (95% CI 0-

58.9), respectively (P = 0.01). The standardized incidence ratio for second solid tumors was 236 

(95% CI 112.2-359.0) versus 43.6 (95% CI 0-103.9), respectively. Multivariate analysis showed 

treatment with radiation was the only significant risks factor for developing second solid tumors.23  

 

5 study design  

5.1 Eligibility 

5.1.1 Patient Status 

Age ≥1 year old and ≤30 years old  

 

5.1.2 Disease and Disease Status  

- Newly diagnosed Classical Hodgkin lymphoma 

- All stages (see Appendix A) 

 

5.1.3 Adequate renal function defined as:   

- Normal Serum creatinine based on age or creatinine clearance >60 ml/min/1.73 
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m2 or an equivalent radioisotope glomerular filtration rate (GFR) as determined by 

the institutional normal range. 

 

5.1.4 Adequate liver function defined as: 

 - Direct bilirubin < 1.5 upper limit of normal (ULN) for age, and SGOT 2 or  SGPT 

(ALT) <3 x ULN, unless secondary to HL involvement of the liver. 

 

5.1.5 Adequate cardiac function defined as: 

- Shortening fraction >27% by echocardiogram, or  

- Ejection fraction of >50% by radionuclide angiogram or echocardiogram. 

 

5.1.6 Performance Status  

- For patients age 1-16 years, Lansky score of ≥60. 
- For patients > 16 years, Karnofsky score of ≥60. 

 

5.1.7 Negative urine pregnancy test for females of child bearing age. 

 

5.1.8 Lactating female must agree that they will not breastfeed 

 

5.1.9 Prior Therapy 

- No prior Hodgkin lymphoma directed therapy is allowed except for emergent 

mediastinal irradiation (<1000cGy) for superior vena cava (SVC) syndrome. 

 

5.1.10 Informed Consent  

- Patients or the patient’s legally authorized guardian must be fully informed about 

their illness and the investigational nature of this protocol (including foreseeable 

risks and possible side effects), and must sign an informed consent in accordance 

with the institutional policies approved by the U.S. Department of Health and 

Human Services. 

 

 

5.2 Exclusion Criteria 

5.2.1 Females who are pregnant (positive HCG) or lactating. 

 

5.2.2 Karnofsky <60% or Lansky <60% if less than 16 years of age. 

 

5.2.3 Age <1 year or >30 years of age. 

 

5.2.4 Any patient with uncontrolled infection prior to study entry. 
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5.3 Study Entry 

Please contact Maribel Georgi, RN at Maribel_Georgi@bchphysicians.org or 914-594-2145, 

between 9 am and 5 pm EST, Monday through Friday (except holidays) to complete registration. 

The Eligibility Checklist must be completed and signed at the time of the call. 
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Days: 1 and 15 

Dose: 1.5 mg/m2/dose (max: 2 mg/dose).  

6.1.5 Dacarbazine: slow IV Push (2-3 min) or IV piggyback over 15 min 

Days: 1 and 15 

Dose: 375 mg/m2/dose.  

Reconstitute to a concentration of 10 mg/mL; may further dilute in D5W or NS and administer by slow IV Push 

over 2-3 minutes or by IV infusion over 15 minutes at a concentration not to exceed 10 mg/mL 

6.1.6 Filgrastim (GCSF): SC (preferred) or IV over 15-30 minutes 

Days: Begin when ANC drops < 500/mm3 (at least 24 hour after the last dose of chemotherapy) and continue 

until ANC > 1000/mm3. Hold Filgrastim on Day 15. 

Dose: 5 mcg/kg/dose  (round dose to the nearest vials size for patients > 55 kg).  
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6.2  ROADMAP: Low Risk Patients 

Please enter cycle #:_____ of 3    Ht_______cm  Wt______kg  BSA______m2 

 
 

DRUG  ROUTE  DOSAGE  DAYS Notes 

Brentuximab IV 1.2 mg/kg 1, 15  

Predniso(lo)ne PO 40 mg/m2/day 1-14 Divided BID 

Doxorubicin IV 25 mg/m2 1, 15  

Vincristine IV 1.5 mg/m2 1, 15 *max 2mg 

Dacarbazine IV 375 mg/m2 1, 15  

Filgrastim SQ 5 mcg/kg When counts drop Until ANC≥1,000; HOLD DAY15 
 
 

Date 

Due 

Date 

Given 

Day Brentux Doxo VCR Pred Dacarb GCSF Comments 

   Enter actual dose administered below    

  1 ____mg ____mg ____mg ___mg  ___mg  

 

↓ 

____mg   

  2       

  3       

  --       

  8     ___mcg GCSF until ANC≥1,000 

  --      

  15 ____mg ____mg ____mg  ____mg *HOLD GCSF DAY15 

  --       

  22       

  28 Next cycle to start at Day 29 assuming ANC≥750 and Platelets≥75,000 
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Dose: 25 mg/m2/dose  

Administer at a concentration not to exceed 2 mg/mL by slow IV push or infusion over 15 minutes. It is 

suggested that DOXOrubicin be administered through the tubing of rapidly infusing solution of D5W or 0.9% 

NaCl and that it is infused into a large vein or central venous access device.  

6.3.3 VinBLASTine: slow IV Push or IV piggyback over 5-15 minutes in 25 or 50 mL minibag (preferred) per 

institutional policy 

Days: 1 and 15 

Dose: 6 mg/m2/dose  

For infusion, may dilute in 25 mL or 50 mL NS or D5W minibag; dilution in larger volumes (≥100 mL) of I.V. 
fluids is not recommended. 

6.3.4 Dacarbazine: slow IV Push (2-3 min) or IV piggyback over 15 min 

Days: 1 and 15 

Dose: 375 mg/m2/dose  

Reconstitute to a concentration of 10 mg/mL; may further dilute in D5W or NS and administer by slow IV Push 

over 2-3 minutes or by IV infusion over 15 minutes at a concentration not to exceed 10 mg/mL 

6.3.5 Rituximab: IV 

Days: 2 and 16 

Dose: 375 mg/m2/dose.  

Guidelines for Administration:  Dilute to a final concentration of 1 to 4 mg/ml in normal saline or 

D5W. Rituximab solutions for infusion may be stored at 2-8°C (36-46°F) for 24 hours and have been 

shown to be stable for an additional 24 hours at room temperature. DO NOT ADMINISTER AS 

AN INTRAVENOUS PUSH OR BOLUS. Premedication consisting of acetaminophen (10-15 

mg/kg/dose PO up to 650 mg) and diphenhydramine (0.5-1 mg/kg/dose IV/PO up to 50 mg) should 

be administered prior to each infusion.  Since transient hypotension may occur during rituximab 

infusions, consider withholding antihypertensive medications 12 hours prior to infusion.  

 

For each course of Rituximab after premedication with acetaminophen and diphenhydramine, the 

first infusion should be started at 0.5 mg/kg/hr, maximum 50 mg/hr for 30 minutes. The rate may be 

increased by 0.5 mg/kg/hr, maximum 50 mg/hr increments every 30 minutes up to a maximum rate 

of 400 mg/hr, as tolerated by the patient. 

 

If infusion related events occur at any time during the infusion the rate should be slowed or the 

infusion stopped until resolution occurs. Additional diphenhydramine may need to be given or other 

medications to treat the events occurring. The patient may be re-challenged after resolution of the 

event with the rate at 50% of the rate at which the infusion was running when the event occurred.  

 

If the first dose of the cycle is tolerated well then subsequent infusions in the cycle may be started at 
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1 mg/kg/hr, maximum 100 mg/hr x 30min, then increased by 1 mg/kg/hr, maximum 100 mg/hr 

increments to a maximum of 400 mg/hr until completed. 
 

 

Carriers of hepatitis B should be closely monitored for clinical and laboratory signs of active HBV 

infections and for signs of hepatitis throughout their study participation. 

6.3.6 Filgrastim (GCSF): SC (preferred) or IV over 15-30 minutes 

Days: Begin when ANC drops < 500/mm3 (at least 24 hour after the last dose of chemotherapy) and continue 

until ANC > 1000/mm3. Hold Filgrastim on Day 15 and 16. 

Dose: 5 mcg/kg/dose  (round dose to the nearest vials size for patients > 55 kg).  
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6.4  ROADMAP: Intermediate Risk Patients 

 

Please enter cycle #:_____ of 4 or 6         Ht_______cm  Wt______kg  BSA______m2 

 

 

DRUG  ROUTE  DOSAGE  DAYS Notes 

Brentuximab IV 1.2 mg/kg  1, 15  

Doxorubicin IV 25 mg/m2  1, 15  

Vinblastine IV 6 mg/m2  1, 15  

Dacarbazine IV 375 mg/m2 1, 15  

Rituximab IV 375 mg//m2  2, 16  

Filgrastim SQ 5 mcg/kg ~8 Until ANC≥1,000; HOLD DAY 15, 16 

 

 

Date Due Date 

Given 

Day Brentux Doxo VBL Dacarb Ritux GCSF Comments 

   Enter actual dose administered below    

  1 ____mg ____mg ____mg ____mg    

  2     ____mg   

  --        

  8      ___mcg 

 

GCSF until ANC≥1,000 

  --       

  15 ____mg ____mg ____mg ____mg  HOLD GCSF DAY 15,16 

  16     ____mg  

  --       

  28 Next cycle to start at Day 29 assuming ANC≥750 and Platelets≥75,000 
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6.5.2 DOXOrubicin: IV over 3-15 minutes  

Days: 1 and 15 

Dose: 25 mg/m2/dose  

Administer at a concentration not to exceed 2 mg/mL by slow IV push or infusion over 15 minutes. It is 

suggested that DOXOrubicin be administered through the tubing of rapidly infusing solution of D5W or 0.9% 

NaCl and that it is infused into a large vein or central venous access device.  

6.5.3 VinBLASTine: slow IV Push or IV piggyback over 5-15 minutes in 25 or 50 mL minibag (preferred) per 

institutional policy 

Days: 1 and 15 

Dose: 6 mg/m2/dose  

For infusion, may dilute in 25 mL or 50 mL NS or D5W minibag; dilution in larger volumes (≥100 mL) of I.V. 
fluids is not recommended. 

6.5.4 Dacarbazine: slow IV Push (2-3 min) or IV piggyback over 15 min 

Days: 1 and 15 

Dose: 375 mg/m2/dose  

Reconstitute to a concentration of 10 mg/mL; may further dilute in D5W or NS and administer by slow IV Push 

over 2-3 minutes or by IV infusion over 15 minutes at a concentration not to exceed 10 mg/mL 

6.5.5 Rituximab: IV 

Days: 2 and 16 

Dose: 375 mg/m2/dose  

Guidelines for Administration:  Dilute to a final concentration of 1 to 4 mg/ml in normal saline or 

D5W. Rituximab solutions for infusion may be stored at 2-8°C (36-46°F) for 24 hours and have been 

shown to be stable for an additional 24 hours at room temperature. DO NOT ADMINISTER AS 

AN INTRAVENOUS PUSH OR BOLUS. Premedication consisting of acetaminophen (10-15 

mg/kg/dose PO up to 650 mg) and diphenhydramine (0.5-1 mg/kg/dose IV/PO up to 50 mg) should 

be administered prior to each infusion.  Since transient hypotension may occur during rituximab 

infusions, consider withholding antihypertensive medications 12 hours prior to infusion.  

 

For each course of Rituximab after premedication with acetaminophen and diphenhydramine, the 

first infusion should be started at 0.5 mg/kg/hr, maximum 50 mg/hr for 30 minutes. The rate may be 

increased by 0.5 mg/kg/hr, maximum 50 mg/hr increments every 30 minutes up to a maximum rate 

of 400 mg/hr, as tolerated by the patient. 

 

If infusion related events occur at any time during the infusion the rate should be slowed or the 

infusion stopped until resolution occurs. Additional diphenhydramine may need to be given or other 

medications to treat the events occurring. The patient may be re-challenged after resolution of the 

event with the rate at 50% of the rate at which the infusion was running when the event occurred.  
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If the first dose of the cycle is tolerated well then subsequent infusions in the cycle may be started at 

1 mg/kg/hr, maximum 100 mg/hr x 30min, then increased by 1 mg/kg/hr, maximum 100 mg/hr 

increments to a maximum of 400 mg/hr until completed. 
 

 

Carriers of hepatitis B should be closely monitored for clinical and laboratory signs of active HBV 

infections and for signs of hepatitis throughout their study participation. 

6.5.6 Filgrastim (GCSF): SC (preferred) or IV over 15-30 minutes 

Days: Begin when ANC drops <500/mm3 (at least 24 hour after the last dose of chemotherapy) and continue 

until ANC > 1000/mm3. Hold Filgrastim on Day 15 and 16. 

Dose: 5 mcg/kg/dose  (round dose to the nearest vials size for patients > 55 kg).  
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6.6  ROADMAP: High Risk Patients 

 

Please enter cycle #:_____ of 6   Ht_______cm  Wt______kg  BSA______m2 

 

 

DRUG  ROUTE  DOSAGE  DAYS Notes 

Brentuximab IV 1.2 mg/kg  1, 15  

Doxorubicin IV 25 mg/m2  1, 15  

Vinblastine IV 6 mg/m2  1, 15  

Dacarbazine IV 375 mg/m2 1, 15  

Rituximab IV 375 mg//m2  2, 16  

Filgrastim SQ 5 mcg/kg ~8 Hold on Days 15, 16 

 

Date Due Date 

Given 

Day Brentux Doxo VBL Dacarb Ritux GCSF Comments 

   Enter actual dose administered below    

  1 ____mg ____mg ____mg ____mg    

  2     ____mg   

  --        

  8      ___mcg 

 

GCSF until ANC≥1,000 

  --       

  15 ____mg ____mg ____mg ____mg  HOLD GCSF DAY 15,16 

  16     ____mg  

  --       
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  28 Next cycle to start at Day 29 assuming ANC≥750 and Platelets≥75,000 
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6.7.3 VinORELBine: IV over 6-10 minutes  

Days 1 and 5. 

Dose: 25 mg/m2/dose. 

 

Vinorelbine injection must be diluted in D5W or NS for bolus administration by syringe or short IV 

infusion. For syringe administration, dilute vinorelbine to a concentration of 1.5 to 3 mg/mL. For infusion 

administration dilute to a concentration of 0.5 to 2 mg/mL. Infuse the diluted solution into the side port of 

a rapidly infusing solution of D5W or 0.9% NaCl. Flush vinORELBine injection site with 75-125 mL of 

normal saline or D5W for 60 minutes after administration to reduce the incidence of phlebitis and 

inflammation.. 

 

6.7.4 Filgrastim: Subcutaneous preferred (may be given IV) 

Days: Administer daily; start on Day 6 and continue until ANC > 1,000/mm3  post nadir. 

Dose: 5 micrograms/kg/dose. 

Filgrastim must be discontinued for 48 hours prior to starting the next cycle of chemotherapy.
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7.0 RADIATION GUIDELINES 

 

7. 1 General Principles 

 

 Involved field radiation therapy (IFRT) will be given to all patients who are PR or SD after 

completion of all planned chemotherapy (3 cycles of Bv-AVPD for low risk, 4 to 6 cycles of Bv-

AVD-R for intermediate risk or 6 to 8 cycles of Bv-AVD-R for high risk). 

 

 Involved field radiation therapy will be given to all high risk patients with initial bulk disease 

who are in CR at the completion of planned chemotherapy but who are determined to be 

“slow responders” as defined by less than CR after completion of 2 cycles of chemotherapy 

with Bv-AVD-R. 

 

 Involved field radiation therapy will NOT be given to low risk patients who are FDG-PET 

positive after 1 cycle or intermediate risk patients who are FDG-PET positive after 2 cycles if 

they then achieve CR upon completion of all planned chemotherapy. 

 

 Involved field radiation therapy will NOT be given to intermediate or high risk patients 

regardless of initial bulk disease who are found to be “rapid responders” defined as FDG-PET 

negative after 2 cycles of chemotherapy with Bv-AVD-R and achieving CR upon completion of 

all planned chemotherapy. 

 

7.2 Radiation Schedule 

 

Fractionation and start time 

Involved field radiotherapy will consist of 21 Gy in 14 fractions of 1.50 Gy per day. The treatment 

will be given 5 days per week. All fields shall be treated once each day. The total elapsed treatment 

time will be 2.8 weeks (14 sessions) for each field. 

 

Treatment should begin within no later than 4 weeks after the completion of the last cycle of 

chemotherapy or when blood counts have recovered. Criteria include an ANC > 1000/µL and 

platelets >100,000/µL prior to treatment for each field.  

 

Treatment breaks and blood counts 

In general, treatment breaks are discouraged. However, radiation may be held if the ANC is < 500 or 

platelets are < 25,000/µL and resumed when the ANC is >1000/µL and platelets are > 75,000/µL. It 

is recommended that hemoglobin be kept above 10 gm/dL during treatment. Patients should be 

transfused if the hemoglobin falls below 7 gm/dL.  

 

 

7.3 Treatment Fields and Techniques 

 

Treatment will be limited to areas of disease defined as involved at initial presentation. The Gross 

Tumor Volume will include any lymph node measuring > 1.5cm in a single axis as defined on 

computer tomography, and any lymph node which is FDG-PET or Gallium positive at initial 
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diagnosis. The Clinical Target Volume (CTV) will be the anatomical compartment defined in the 

following sections of the protocol. The Planning Target Volume will be a 1.0 cm margin around the 

CTV to account for patient motion and set-up variability. This can be modified at the discretion of 

the treating radiation oncologist if there are concerns of extended treatment of normal tissue. 

Anatomical compartments that are contiguous to involved compartments will also need to be 

treated if they contain lymph nodes >1.0cm in size as seen on computer tomography. Treatment 

fields must be designed to include the original extent of disease.  

 

7.3.1 Unilateral neck 

If only the involved neck is being considered for treatment, please note that the protocol specified 

margins must be followed. The inferior border will be 1.0 cm below the clavicle. The Superior extent 

would be the inferior border of the mandibular ramus with the neck extended. The lateral field 

border should be determined by the most lateral extend of the disease on the CT study of the neck. 

The medial border will be the lateral border of the cervical vertebral bodies unless the CT study of 

the neck reveals disease that extends more medial than this border, in which case the disease will 

be covered with a 1 cm margin. This will generally require coverage of the entire vertebral body to 

prevent partial treatment, which may produce growth abnormalities. 

 

7.3.2 Bilateral neck 

Both sides of the neck shall be treated with the same head position, shielding, and superior and 

inferior borders as described above. 

 

7.3.3 Unilateral axilla 

Arms should preferably be positioned akimbo (hands on hips) as the arms-up position may place 

areas of involvement into the parallax of the humeral head. The CT image is crucial to the design of 

these fields as interpretation of soft -tissue images can vary among institutions. These field borders, 

accordingly, will vary based on extent of disease at presentation. Please note that disease in the 

anterior axillary line resides medial to the lateral chest wall, therefore there is often more of the 

superior aspect of the lung in the axillary treatment field than a traditional mantle field. The 

humeral head should be shielded if possible. 

 

7.3.4 Bilateral axillae 

This is a rare presentation (without mediastinal involvement) but fields for each side would be 

designed as described above. 

 

7.3.5 Mediastinum +/- hila 

If the mediastinum is the only site of involvement, a traditional mantle field should not be used. 

Each axilla should be included only when involved. (This spares a great a deal of breast tissue in 

girls.) The superior field border should encompass the initial superior extent of disease plus a 2cm 

margin. The lower border should be placed 2 cm or at least one full vertebral body below the lowest 

initial extent of disease. The inferior border does not need to extend as low as the diaphragm if 

disease was never present in this region. The lateral field borders will be treated based on the width 

of the disease and the mediastinum after chemotherapy, not the width of the original mass (unless 

this width was due to chest wall* or pleural involvement, in which case it should be included). A 1.5 

cm margin should be given on any residual mass and the normal mediastinal contour. *If an 

extensive region of the chest wall requires treatment, electrons may be used to spare underlying 
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lung tissue. The lateral margins of the mediastinal portals should cover the bilateral hila. The lungs 

should be shielded as much as possible without blocking disease. The right hilar border should allow 

a 1.5 cm margin lateral to the right heart shadow, and at least a 1.0 cm margin lateral to the large, 

easily visualized right hilar pulmonary vessels. The low inner border of the lung block should be 

placed to allow at least a 0.5 cm margin lateral to the right heart shadow, and at least a 1.5 cm 

margin to the vertebral bodies. The left hilar border can be designed in a manner similar to the right 

hilar border, but the left hilar pulmonary vessels are usually partially obscured by the heart shadow. 

Information from the chest CT can be used to aid in design of the left hilar block. The heart, 

especially the left ventricle, should be shielded as much as possible. For those with extranodal 

lesions invading the pericardium or lungs, the involved tumor volume at diagnosis (prior to 

chemotherapy) should be included in the field with a 1.5 cm margin. 

 

7.3.6 Multiple supradiaphragmatic sites 

Each site of involvement should be treated in one contiguous field as outlined in the previous 

sections. Any region that was not involved should be omitted. If all sites are involved, treatment will 

resemble a traditional mantle field. 

 

7.3.7 Preauricular lymph nodes 

The preferred method for treating this region is with an en face, low energy electron beam. This 

field should be clinically matched to the AP/PA photon neck field when necessary. An alternate 

method is to extend the AP/PA photon neck field up to the level of the inferior bony orbit (with the 

head hyperextended), giving enough medial coverage to encompass the preauricular lymph nodes. 

 

7.3.8 Waldeyer’s ring 

Frequently, when there is CT evidence of upper neck disease, asymmetry is seen in the region of the 

tonsil and medial lymph node compartments. However, since asymmetry of the tonsils is common 

without lymphomatous involvement, confirmation of involvement with nuclear imaging (PET or 

Gallium), or pathologic confirmation is required. Ipsilateral tonsil involvement can generally be 

treated in the AP-PA neck fields with the protocol specified margins. Base of tongue and/or 

nasopharyngeal involvement will generally require lateral field therapy with opposed photon beams 

matched to the AP-PA neck fields. Care should be taken to avoid overlap of the spinal cord. 

 

7.3.9 Paraaortic lymph nodes only 

The superior edge of the field is generally placed at the insertion of the diaphragm with the inferior 

border at the level of the aortic bifurcation. Laterally, the fields should cover the initial extent of 

disease with a 1.5 cm margin or should be at least 2 cm lateral to the vertebral bodies on each side. 

If the patient had massive disease that has responded well to chemotherapy, the post-

chemotherapy volume may be used to determine lateral field borders. The spleen or splenic pedicle 

should be included with this field with borders as described in the preceding section (14.492). Both 

kidneys should be contoured on CT simulation images when CTbased planning is employed. This 

approach is preferred. When it is necessary to include one or both kidneys in the treated volume, 

no more than 35% of either kidney should receive > 15Gy (i.e. 65% of each kidney should receive 

<15Gy). The maximum point dose to the kidney should not exceed 23Gy (i.e. no “hot spots” in the 
kidney). If fluoroscopic simulation is used, both kidneys should be outlined on the simulation films. 

The dose limit to the reference point in each kidney should not exceed 15Gy. The maximum point 

dose to the kidney should not exceed 23Gy.  
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7.3.10 Pelvic lymph nodes 

All sites of initial disease within the pelvis should be treated with a 1.5 cm margin. Treatment may 

be unilateral in cases where there was only initial disease involvement on one side of the pelvis. The 

typical iliac field matches to the paraaortic field superiorly (if the paraaortic region is treated) or just 

above the aortic bifurcation (approximately the bottom of L4) if the abdomen was not treated. The 

lower edge of the field should be 3 cm below the ischium. Again, field borders should be 

individualized for each patient’s extent of disease. The fields should encompass the external, 
internal, and common iliac lymph nodes as well as the inguinal lymph nodes. (A midline shield 

should be placed with its superior border at the level of the midpelvic brim. Its lateral borders will 

be the medial borders of the obturator canal; its inferior border will extend to the inferior border of 

the field.) The iliac crests are shielded avoiding shielding the common and external iliac nodes. 

Females should have an oophoropexy moving the ovaries out of the field of radiation, to the lateral 

side walls prior to pelvic radiation therapy, especially when treatment will be bilateral. The male 

gonads should also be shielded completely. Positioning the patient “frog-legged” and using a clam-

shell block is appropriate. 

 

7.3.11 Inguinal/femoral lymph nodes only 

If superficial inguinal and/or femoral lymph nodes are involved in the absence of iliac disease, then 

treatment may be limited to this region. The depth of the lymph nodes should be carefully 

measured on a CT scan. If adequate superficial and deep coverage of these nodes can be obtained 

using only an anterior field with photons or an electron beam of appropriate energy, this is 

encouraged. The upper border is typically 2 to 3 cm above and parallel to the inguinal fold. 

Inferiorly, the lower border should parallel the upper border. The medial border should be the 

medial border of the obturator canal; the lateral border should be the lateral border of the 

acetabulum. Reference to a pre-chemotherapy CT scan is the best way to ensure that all initial 

disease is covered with a 1.5 cm margin.  

 

8.0 REQUIRED OBSERVATIONS: 

 

8.1 Prior to and During Chemotherapy 

 

Studies to be obtained Baseline During chemotherapy Prior to RT At completion of 

therapy 

History & Physical  X XA XA XA 

CBC/Differential, ESR, 

Electrolytes, BUN, Creatinine, 

AST, ALT, Bili 

X XB XB XB 

Pregnancy Test X    

Bilateral bone marrow biopsy X XC XC XC 

EKG/Echo or MUGA X XD  XD 

Pulmonary Function (DLCO) X    

CXR X    

CT: neck, chest, abdomen, 

pelvis 

X  XE XE 

FDG-PET* X XE XE XE 

Bone scan (only if clinically X   XF 
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indicated) 

Central Biopathology XG    

*FDG-PET is strongly encouraged at diagnosis if possible. It is required at additional timepoints listed. 

 

A As clinically indicated. 

B As clinically indicated. 

C After 2nd, 4th and 6th cycles in Stage IV patients and again at the completion of therapy only if positive at 

previous biopsy. 

D After 2nd and 4th cycles and again at the completion of therapy. 

E Between Day 21 and 28 of the 1st cycle for low risk patients and the 2nd and 4th (only if previously positive) 

cycles in intermediate and high risk patients and again at the completion of therapy. 

F After 2nd, 4th and 6th cycles in Stage IV patients and again at the completion of therapy only if positive at 

previous scan. 

G See Appendix B & C 

 

 

 

 

 

 

8.2 At End of Therapy and During Follow Up 
 

TIME (in months) Whole body PET-CT1 

0* X 

3 X 

6 X 

9 X 

12 X 

18 X 

24 X 

36 X 

*Baseline point is approximately 4 weeks upon completion of chemotherapy or 4-6 weeks after end 

of radiotherapy 

 

 

1- Whole body FDG-PET CT. In addition, if suspicion for recurrence at any time, then PET-CT 

scan neck, chest, abdomen and pelvis should be performed with consideration of biopsy of any 

concerning lesions. 

 

9.0 RESPONSE CRITERIA 

9.1 

• Any node with longest transverse diameter > 1.5 cm at the time of diagnosis should be 

considered compatible with lymphomatous involvement in the absence of a compelling 

alternative etiology such as infection. This includes supraclavicular, infraclavicular, 

epitrochlear, brachial, preauricular, and popliteal nodes. Cervical, axillary, inguinal and 

mesenteric lymph nodes may reach a diameter of 2 cm before being considered involved with 

lymphoma if reactive hyperplasia is considered possible.  
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• Any focal mass lesion of a visceral organ (such as liver, spleen, kidney) is considered 

lymphomatous involvement in the absence of reasonable alternative explanation (e.g. cyst, 

hemangioma, abscess.), unless too small to characterize. Lesions too small to characterize are 

indeterminate unless follow-up studies allow characterization or tissue sampling is 

performed. 

 

• A measurable lesion by CT is a lesion that can be accurately measured in two orthogonal 

dimensions. Nonmeasurable assessable lesions include permeative bone lesions, malignant 

ascites, malignant effusions, lymphangitic spread, and lesions too small to accurately 

measure in two dimensions by CT. 

 

• Lesion size is expressed as the product of the perpendicular diameters (PPD), and serves as a 

surrogate measurement of area with dimensions of cm². The PPD is obtained by multiplying 

the longest diameter of the lesion by the maximal diameter perpendicular to the longest 

diameter. These measurements are performed in the axial plane. The SPPD, or sum of the 

product of the perpendicular diameters, is obtained by adding the products of the 

perpendicular diameters of all measurable lesions.  

 

• All non-measurable assessable lesions should be recorded and noted at follow-up. All 

baseline evaluations should be performed as closely as possible to the beginning of treatment 

and not greater than 2 weeks before the beginning of treatment.  

 

9.2 Time Points for Assessing Response: 

Response will be assessed at the following time points: 

 

• In low risk patients after one cycle of Bv-AVPD and at the completion of all therapy. 

 

• In intermediate and high risk patients after every 2 cycles of Bv-AVD-R and at the 

completion of all therapy. 

 

• In all patients who receive IFRT, 4-6 weeks after completion of IFRT. 

 

• In patients who have received chemotherapy without IFRT, 4 weeks after completion of 

therapy. 

 

9.3 Definitions of Response: 

Rapid Early Response (RER) - CR after completion of 1 cycle of chemotherapy for low risk patients 

and 2 cycles of chemotherapy for intermediate/high risk patients.  

 

Slow Early Response (SER) - PR or SD after completion of 1 cycle of chemotherapy for low risk 

patients and 2 cycles of chemotherapy for intermediate/high risk patients. 

 

9.3.1 Complete Response 37 (All of the criteria must be fulfilled in order to achieve CR) - 

• Resolution of pathologic palpable lymphadenopathy with at least 80% reduction in the PPD 

of each of the nodal masses, or return to normal size. No residual nodal mass may be greater 

than 2.0 cm in maximal transverse diameter, with exception of the mediastinal mass. A 

mediastinal mass may be larger than 2 cm, provided that it has demonstrated at least 80% 

reduction in the PPD. Individual nodes that were previously confluent must have regressed 
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by more than 80% of the sum of the products of their perpendicular diameters (SPPD) 

compared with the size of the original mass. 

• Nodal masses that have not regressed at least 80% in their PPD or returned to normal size 

may reflect residual disease or fibrotic changes and biopsy should be considered. 

• No residual disease in nonmeasurable assessable lesion sites. 

• No new lesion(s). 

• FDG-PET negative (Must have Deauville score of ≤3)  
 

9.3.2 Partial Response (PR) - 

• At least 50% reduction in the PPD of each of the areas of measurable disease, or return to 

normal nodal size, but not constituting a CR. 

• Individual nodes that were previously confluent must have regressed by more than 50% in 

their SPPD compared to the size of the original mass. 

• No progression of nonmeasurable assessable disease sites. 

• No new lesion(s). 

• FDG-PET may be positive or negative (PET positive is considered any lesion with a 

Deauville score of 4 or 5) 

 

9.3.3 Stable Disease (SD) - 

• Less than a partial response but not progressive disease. 

 

9.3.4 Progressive Disease (PD) (any of the following) - 

• At least 50% increase in the PPD of any of the involved nodes or nodal masses. 

• New lesion(s). 

• Progression of a nonmeasurable assessable disease site. 

 

 

10.0 SUPPORTIVE CARE GUIDELINES 

10.1 Venous Access: Placement of a central venous access device is strongly 

recommended, but not required. An infusaport (porta-cath) is the recommended device. 

This requires a surgical procedure for which separate consent should be obtained. 

 

10.2 Prophylactic Antibiotics: All patients on this protocol should receive prophylaxis for 

Pneumocystis jiroveci pneumonia (PCP). The first choice for PCP prophylaxis is 

Trimethoprim-sulfamethoxazole (TMP-SMX) 5 mg/kg/day PO divided BID (Maximum 

dose = 320 mg TMP/day) given 2 consecutive days per week. Those allergic or intolerant 

to TMP-SMX, can receive Dapsone 2 mg/kg/day PO (Maximum dose = 100 mg/day) 

once daily or 4 mg/kg/dose PO (Maximum dose = 200 mg) once weekly, or Pentamidine 

4 mg/kg/dose IV every 4 weeks . 

 

10.3 Fever and Neutropenia: All patients should be evaluated promptly for fever of 38ºC 

(oral or axilla) three times in a 24 hour period or a single temperature of 38.5ºC. If ANC 

< 500/µL, appropriate cultures should be obtained to rule out an occult invasive bacterial 

or fungal infection and broad spectrum antibiotics should be given. Identified specific 

infections should be treated according to institutional guidelines. Even in the absence of 

identified infection, antibiotics should be continued until the patient is afebrile > 24 hours 

and has ANC >200/µL. If no etiology is found for the fever, but it persists for seven days, 

or recurs post initial defervescence while on broad-spectrum antibiotics, an echinocandin 
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antifungal (eg., Micafungin) or liposomal Amphotericin B should be added 

presumptively. 

 

10.4 Blood Product Support: Packed red cell transfusions are indicated to correct severe or 

symptomatic anemia or acute blood loss.  Platelet transfusions are indicated for persistent 

bleeding due to thrombocytopenia or platelet count < 10,000/µL in patients who have not 

developed platelet resistance. It is recommended that blood products be irradiated with at 

least 1500 cGy to avoid development of transfusion-related graft versus host disease. 

 

10.5 Nausea and Vomiting: The use of antiemetics and/or analgesics are allowable and 

encouraged as appropriate during therapy. Additional corticosteroids, including 

dexamethasone should be avoided as an antiemetic or as a premedication for 

hypersensitivity reaction if possible, as it is an active agent against Hodgkin disease.  

 
10.6 Concomitant Medications: No other cancer chemotherapy or immunomodulating agents 

can be used.  
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11.0 DOSE MODIFICATIONS 

The Study Chair must be notified of any dosage modification. The descriptions and grading scales found in the 

revised NCI Common Terminology Criteria for Adverse Events (CTCAE) version 4.0 will be utilized for 

grading and reporting adverse events.  

11.1 Brentuximab vedotin (SGN-35) Suggested Dose Modifications/Delays guidelines  

Intrapatient Dose Reductions for Starting Dose of 1.2 mg/kg Every 2 Weeks: 

 Dose Level  Dose  

Starting Dose  1.2mg/kg (max dose 100 mg)  

Dose Reduction for Toxicity #1  0.8 mg/kg (max dose 80 mg)  

Dose Reduction for Toxicity #2  0.4 mg/kg (max dose 40 mg)  

Treatment Modification Guidelines for Brentuximab Related Adverse Events:  

Event  
CTCAE.v4.0 

Grade  
Action to be Taken  

Allergic 

reactions, or 

Acute infusional 

reactions/ 

cytokine release 

syndrome  

Grade 1-2  

For first reaction:  

• Hold the infusion and wait 30 to 60 minutes (depending  

upon the reaction severity).  

• Treat reactions with diphenhydramine 1 mg/kg (max 50  

mg), or follow local institution guidelines. Depending on the reaction severity, 

dexamethasone 0.2mg/kg (max 10mg) IV should be used.  

• Upon resolution of the symptoms, at the physician’s discretion, it may be 

possible to resume treatment by administering an H2 blocker approximately 

30 minutes before restarting the infusion. Acetaminophen can also be 

considered. Dosing of brentuximab should be administered at half of the 

previously administered rate.  

For subsequent doses:  

• Utilize diphenhydramine with or without acetaminophen  

as pre-treatment for all subsequent infusions.  

• Dosing should be administered over the shortest period  

that was well tolerated.  

If Grade 1-2 infusion reactions recur despite the above measures, either 

during re-challenge or subsequent treatments:  
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11.2.3  Cardiac 

If at any time the patient develops signs and symptoms of congestive heart failure (i.e. pulmonary or 

peripheral edema, dyspnea on exertion, poor feeding, increased liver size, deterioration in exercise 

tolerance or Grade IV cardiac toxicity) or prolongation of QTc, which are not attributable to other 

causes such as sepsis or renal failure, hold doxorubicin and perform repeat ECG and echocardiogram 

.  

11.2.4 Peripheral Neurotoxicity 

Vincristine and Vinblastine should be held or reduced only for incapacitating peripheral neurotoxicity 

(e.g. extensive weakness, severe paresthesia, severe ileus). If held, the subsequent dose will be given 

at 25% dose reduction if previous dose was at full dosage.  

11.2.5 Mucositis 

If patient has severe infection or severe mucositis (Grade 3-4), may delay start of cycle. Doses should 

be given at full dose. 

11.2.6 Hematuria with ifosfamide 

Prior to the administration of ifosfamide, a urinalysis should be performed to assess for 

hematuria. Ifosfamide administration should be delayed if hematuria exceeds 10 red blood cells 

per high power field (RBC/HPF). If hematuria is present, continue vigorous hydration at 3000 

cc/m2/day (using fluid containing 0.45% NaCl or 0.9% NaCl) until hematuria has decreased to 10 

or fewer RBC/HPF.  

 

11.2.7 Grade IV Toxicities 

Notify the Study Chair immediately for Grade IV toxicity, except hematologic.  

 

 

 

12 DRUG INFORMATION 

 

12.1 BRENTUXIMAB VEDOTIN (SGN35, AdcetrisTM, NSC#749710, IND# 117117)  

Source and pharmacology: 

Brentuximab vedotin is a CD30-directed antibody-drug conjugate (ADC) consisting of three components: 

the chimeric IgG1 antibody cAC10, specific for human CD30, the microtubule disrupting agent MMAE, 

and a protease-cleavable linker that covalently attaches MMAE to cAC10. Approximately 4 molecules of 

MMAE are attached to each antibody molecule. Brentuximab vedotin is produced by chemical 

conjugation of the antibody and small molecule components. The antibody is produced by mammalian 

(Chinese hamster ovary) cells, and the small molecule components are produced by chemical synthesis. 

Brentuximab vedotin has an approximate molecular weight of 153 kDa.  

Toxicity: 

>10%: 

Cardiovascular: Peripheral edema (4% to 16%) 

Central nervous system: Fatigue (41% to 49%), fever (29% to 38%), pain (7% to 28%), headache 
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(16% to 19%), insomnia (14% to 16%), dizziness (11% to 16%), chills (12% to 13%), anxiety 

(7% to 11%) 

Dermatologic: Rash (27% to 31%), pruritus (17% to 19%), alopecia (13% to 14%) 

Gastrointestinal: Nausea (38% to 42%), diarrhea (29% to 36%), abdominal pain (9% to 25%), 

vomiting (17% to 22%), constipation (16% to 19%), appetite decreased (11% to 16%), weight 

loss (6% to 12%) 

Hematologic: Neutropenia (54% to 55%; grade 4: 6% to 9%); anemia (33% to 52%; grade 4: ≤2%), 
thrombocytopenia (16% to 28%; grade 4: 2% to 5%) 

Neuromuscular & skeletal: Peripheral sensory neuropathy (52% to 53%; grade 3: 8% to 10%), 

arthralgia (9% to 19%), myalgia (16% to 17%), peripheral motor neuropathy (7% to 16%; 

grade 3: 3% to 4%), back pain (10% to 14%) 

Respiratory: Upper respiratory tract infection (12% to 47%), cough (17% to 25%), dyspnea (13% to 

19%), oropharyngeal pain (9% to 11%) 

Miscellaneous: Infusion reactions (grades 1/2: 12%), night sweats (9% to 12%), lymphadenopathy 

(10% to 11%) 

1% to 10%: 

Cardiovascular: Supraventricular arrhythmia 

Dermatologic: Dry skin 

Genitourinary: Urinary tract infection 

Neuromuscular & skeletal: Limb pain, muscle spasms 

Renal: Pyelonephritis 

Respiratory: Pneumonitis, pneumothorax, pulmonary embolism 

Miscellaneous: Antibrentuximab antibody formation, septic shock 

<1% and/or case reports: Anaphylaxis, progressive multifocal leukoencephalopathy (PML), Stevens-

Johnson syndrome, tachycardia, tumor lysis syndrome 

Formulation: The agent is supplied as a sterile, white to off-white preservative-free lyophilized cake or 

powder in individually-boxed single-use vials containing 50 mg brentuximab vedotin per vial. Store vial 

dry under refrigeration at 2-8°C (36-46°F) in the original carton to protect from light until reconstitution 

and use.  

Solution Preparation: Use appropriate aseptic technique for reconstitution and preparation of dosing 

solutions. Please note that the dose for patients weighing greater than 100 kg should be calculated based 

on a weight of 100 kg.  

Preparation consists of 2 steps: dilution of the stock solution and dilution of the final solution.  

Step 1: Make a 5 mg/mL concentration. Use vials from the same Lot number for each dose.  
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1. Reconstitute the 50 mg lyophilized powder brentuximab vedotin with 10.5 mL Sterile Water 

for Injection, USP. Final concentration is 5 mg/mL (Note: total volume is 11 mL).  

2. Swirl the vial gently. Do not shake.  

3. Let the reconstituted vial settle for one minute to eliminate bubbles. The reconstituted 

solution should be colorless, clear to slightly opalescent and should NOT have visible 

particulates.  

4. Store the reconstituted vial under refrigeration (2° – 8° C) and protect from light if not used 

immediately. Discard after 8 hours.  

Step 2: Further dilute the IV solution.  

1. Withdraw the calculated amount of drug from the 5 mg/mL reconstituted vial in step 1.  

2. Inject the required amount of drug into 0.9% NS, Lactated Ringer‟s Solution, USP, or 

dextrose 5% in Water (D5W), USP to a final concentration between 0.4 – 1.8 mg/mL.  

3. Brentuximab vedotin solution is compatible in polyvinylchloride (PVC), ethylene vinyl 

acetate (EVA), polyolefin, or polyethylene.  

4. Do not shake. Gently invert the bag (or syringe) to mix.  

5. The prepared IV bag (or syringe) is to be stored at refrigeration (2° – 8° C) and must be used 

within 24 hours of initial product reconstitution (or sooner per institutional practice for 

agents without a preservative). Protect the prepared IV solution from direct sunlight if not 

used immediately.  

6. Prior to administration, inspect the IV bag (or syringe) for discoloration or floating 

particulates. Do not use the IV solution if the solution is discolored or/and have particulates.  

Stability: Reconstituted agent must be diluted and administered within 24 hours.  

CAUTION: The single-use lyophilized dosage form contains no antibacterial preservatives. Therefore, 

the reconstituted product (from Step 1) should be discarded within 8 hours after initial 

entry/puncture.  

Guidelines for administration: Infuse the prepared IV solution over 30 minutes. Do not mix with 

other medications. Do not administer as an IV push or bolus. Do not use an in-line filter for the IV 

administration. The IV bag (or syringe) does NOT need light protection during the IV administration.  

 

Potential drug interactions:  

In vitro data indicates that the active metabolite of brentuximab vedotin, monomethyl auristatin E 

(MMAE) is a substrate and an inhibitor of CYP3A4 but is neither a sensitive substrate nor a strong 

inhibitor/inducer of CYP3A4. However, patients should be monitored for potential drug-interaction 

when administered drugs known to be a strong CYP 3A4 inhibitor/inducer with brentuximab vedotin. 

In vitro, MMAE is a substrate of P-gp transporter and is not an inhibitor of P-gp.  
 

Supplier: Commercially available from Seattle Genetics, Inc.  

12.2 DACARBAZINE (DTIC) 

Source and Pharmacology: 

Dacarbazine is an alkylating agent which is converted to the active alkylating metabolite MTIC [(methyl-
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triazene-1-yl)-imidazole-4-carboxamide] via the cytochrome P450 system. The cytotoxic effects of MTIC are 

manifested through alkylation (methylation) of DNA at the O6, N7 guanine positions which lead to DNA 

double strand breaks and apoptosis. Non-cell cycle specific. 

 

After administration of dacarbazine, the volume of distribution exceeds total body water content. 

Dacarbazine has biphasic elimination, with an initial half-life of 19 minutes and terminal half-life of 5 hours. 

The average cumulative excretion of unchanged dacarbazine in the urine is 40% of the injected dose in 6 

hours. It is subject to renal tubular secretion, rather than glomerular filtration. At therapeutic concentrations, 

dacarbazine is not appreciably bound to human plasma proteins. 

Toxicity: 

 

Common 

Happens to 21-100 children out 

of every 100 

Occasional 

Happens to 5-20 children out of 

every 100 

Rare 

Happens to <5 children out of 

every 100 

• Loss of appetite 

• Nausea and vomiting (should 
lessen after 1 or 2 days) 

• Redness, pain, or swelling at 

injection site 

 

• Myelosuppression 

• Alopecia 

• Cough or hoarseness, 
accompanied by fever or chills 

• Lower back or side pain, 
accompanied by fever or chills 

• Painful or difficult urination, 
accompanied by fever or chills 

• Feelings of uneasiness 

• Anaphylaxis 

• Erythematous or urticarial 
rash 

• Photosensitivity reaction  
• Influenza-like syndrome: 

fever, myalgias, malaise  

• Elevations ins AST, ALT, LDH 

• Facial flushing 

• Facial paresthesias 

 

Formulation and stability: 

Lyophilized powder, 100 mg and 200 mg of DTIC per vial. 

Storage: Refrigerate. Protect vials from light. 

Reconstitution: Reconstitute with sterile water for injection (add 9.9 ml to 100 mg vial and 19.7 to 200 mg 

vial). No data is available concerning compatibility with KCl or NaHCO3. 

Stability. Reconstituted vials are stable 72 hours if refrigerated or 8 hours at room temperature. If drug is 

further diluted, it may be stored 24 hours in refrigerator or 8 hours at room temperature if protected from 

light. Decomposition of reconstituted solution is detected by a change of color from pale yellow to pink. 

Guidelines for Administration: administer by slow IVP over 2-3 minutes or by I.V. infusion over 15-120 

minutes at a concentration not to exceed 10 mg/mL 

Supplier: Commercially available. See package insert for further information. 

12.3 DOXORUBICIN (Adriamycin)  NSC #123127 

Source and Pharmacology: An anthracycline antibiotic isolated from cultures of Streptomyces 

peucetius.  Binds to DNA and inhibits nucleic acid synthesis, with its major lethal effect occurring 

during the S phase of the cell cycle.  Since it is primarily excreted by the liver, any liver impairment 

may enhance toxicity. 40% to 50% is excreted in the bile; 5% in the urine.  The drug has a very short 

initial t1/2 of <20 minutes and a terminal t1/2 of 17 hours.  Animal studies indicate cytotoxic levels 

persist in tissue for as long as 24 hours. 
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Toxicity: 
 Common 

Happens to 21-100 children out of 

every 100 

Occasional 

Happens to 5-20 children out 

of every 100 

Rare 

Happens to <5 children 

out of every 100 

Immediate: 

Within 1-2 days of 

receiving drug 

Cardiac arrhythmias1, nausea, vomiting, 

side effects worsen with radiation, local 

ulceration if extravasated, pink or red 

color to urine, sweat, tears and saliva 

 Anaphylaxis, allergic 

reactions, rash (L) 

Prompt: 

Within 2-3 weeks, prior 

to the next course 

Myelosuppression (L), reversible 

alopecia (L) 

Stomatitis (L), mucositis (L) 

hepatotoxicity (L) 

 

Delayed: 

Any time later during 

therapy 

Immunosuppression Cardiomyopathy (cumulative and 

dose dependent) 2 (L) 

Hyper-pigmentation of 

extremeties and nail bed 

Late: 

Any time after 

completion of treatment 

  Secondary malignancy 

Unknown Frequency and Timing:  **teratogenic toxicities in breast-fed children 
1 Rarely clinically significant. 2 Risk increases with chest radiation (L) Toxicity may also occur later. 

**Doxorubicin is excreted into breast milk in humans. It is contraindicated during breast feeding because of concerns for 

possible immune suppression, carcinogenesis, neutropenia, and unknown effects on growth of the child. 

 

Formulation and Stability: Available as a 2mg/ml solution in 5ml(10mg), 10ml(20mg), 25ml(50mg) and 100ml 

(200mg) multidose vials.  Store refrigerated.  Also available as a freeze-dried powder in 10mg, 20mg, 50mg, 100mg 

and 150mg vials.  Store at room temperature.  Reconstitute the powdered form with preservative-free normal saline 

to a final concentration of 2mg/ml.  Constituted lyophilized products are stable at least 7 days at room temperature 

and 15 days refrigerated.  Doxorubicin may be further diluted to various concentrations in 0.9% sodium chloride or 

5% dextrose. Protect final preparation from light and avoid prolonged exposure to aluminum.  Each institution should 

follow their own institutional policies regarding stability of individual agents.  

 
 

NOTE:  Adriamycin RDF (rapid dissolution formula), contains methylparaben and lactose to enhance 

dissolution and should be used for chemo-embolization cocktails. Available in 10mg, 20mg, 50mg and 

150mg vials. 

 

Guidelines for Administration and Follow-up Slow IVP over at least 5 minutes, continuous IV infusion 

(over one to several days), intra-arterial infusion, intravesical, chemo embolization.  Doxorubicin is a 

potent vesicant, frequent monitoring of intravenous access is necessary to avoid extravasation.  It is 

best to administer intermittent and continuous infusion doses through a central venous access device. 

 

Modification of Anthracycline Therapy to Limit Cardiac Toxicity 

Anthracycline therapy has been found to cause acute and late cardiac toxicity, which may become 

manifest clinically as congestive heart failure or malignant arrhythmias.  The risk of cardiac toxicity is 

related to both dose intensity and total cumulative anthracycline dose.  Serial measurements of 

systolic left ventricular function and changes on EKG may reveal trends, which suggest subclinical 

cardiac toxicity.  However, these measurements do not infallibly predict which patients will develop 

congestive heart failure. Therefore, the decision to discontinue anthracycline before the total 

cumulative dose planned for a protocol must be made by the study investigators after balancing the 

risk of further cardiac damage, as suggested by abnormal results on serial cardiac testing, against the 

predicted benefit of increased cure rate based on the expected efficacy against the tumor targeted by 

the study.  The decision should be made in accordance with institutional and/or group normative 
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practice.  Abnormal systolic function indices would be a shortening fraction below 29% on 

echocardiogram or ejection fraction below 50% on radionuclide cardiac angiography.  Clinical signs of 

congestive heart failure, not both reversible and clearly attributable to causes other than the 

anthracycline, are an indication for discontinuation of anthracycline therapy. 

 

Supplier:  Commercially available.  See package insert for further information. 

 

12.4 Filgrastim  

 (r-metHuG-CSF, G-CSF, Neupogen®)  NSC #614629 

Source and Pharmacology:  r-metHuG-CSF (produced in E. coli by recombinant DNA technology) 

stimulates the production of neutrophils in the bone marrow and selected end-cell activation.  The 

175 amino acid protein (M.W. of 18,800 daltons) differs from the natural protein in that the N-

terminal amino acid is a methionine and it is not o-glycosylated.  3.45 ug to 11.5 ug of G-CSF 

administered subcutaneously resulted in a maximum serum concentration of 4 ng/ml to 49 ng/ml 

within 2 to 8 hours.  The elimination half-life for SQ is approximately 3.5 hours. 

Toxicity: 
 Common 

Happens to 21-100 children 

out of every 100 

Occasional 

Happens to 5-20 children out of 

every 100 

Rare 

Happens to <5 children out of every 

100 

Immediate: 

Within 1-2 days of 

receiving drug 

 Local irritation at the injection site Allergic reaction, low grade fever 

Prompt: 

Within 2-3 weeks, prior to 

the next course 

 Medullary bone pain, increased 

alkaline phosphatase, increased 

lactate dehydrogenase, increased 

uric acid, thrombocytopenia 

Subclinical splenomegaly, exacerbation 

of pre-existing skin rashes, alopecia 

Delayed: 

Anytime later during 

therapy 

  Cutaneous vasculitis 

Late: 

Anytime after completion 

of treatment 

   

 

Formulation and Stability:  Supplied as a clear solution in 300 ug/ml (1 ± 0.6 x 108 U/mg) (1 ml or 1.6 

ml) vials.  Vials are preservative free and are intended to be single-use vials; do not reuse opened 

vials. Filgrastim must be stored between 2° and 8°C.  Stability has been demonstrated for at least 24 

months when stored under these conditions.  Boxes of Neupogen® contain an indicator which turns 

red when exposed to freezing temperatures; medication should not be used in the event the indicator 

changes.  Do not use if discolored or if there is particulate matter. 

 

Guidelines for Administration:  Administer once daily, subcutaneously without dilution.  

 

Although guidelines are not well documented in the literature, POG protocols typically recommend 

stopping G-CSF if the following occurs: 

 

 ANC >5,000-10,000 after the nadir is reached (usually 10-14 days) or 

 ANC >1,500 on 2 consecutive days after nadir is reached 

 Generally, the ANC decreases by 50% in 24-48 hours 

 G-CSF should be stopped 48 hours before restarting chemotherapy. 
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Supplier:  Commercially available.  See package insert for further information. 

 

12.5 IFOSFAMIDE (Isophosphamide, Iphosphamide, Z4942, Ifex®) NSC #109724  

Source and Pharmacology:  

Ifosfamide is a structural analogue of cyclophosphamide. Ifosfamide requires hepatic microsomal 

activation (P450 3A isoenzymes) for the production of the reactive 4-hydroxyoxazaphorine intermediate 

which serves as a carrier molecule for the ultimate intracellular liberation of acrolein and phosphoramide 

mustard which is an active bifunctional alkylating species. Acrolein is thought to be the cause of the 

hemorrhagic cystitis as seen with cyclophosphamide. Ifosfamide demonstrates dose-dependent 

pharmacokinetics whereby the terminal half-life ranges from 7 to 16 hours at doses of 1.6-2.4 g/m2 to 

3.8-5 g/m2, respectively. At 1.6-2.4 g/m2/d, 12 to 18% of the dose was excreted as unchanged drug in the 

urine, whereas at a 5 g/m2 single- dose, 61% was excreted in the urine as the parent drug. Evidence also 

exists to suggest that ifosfamide metabolism is inducible, with more rapid clearance occurring in the 

second and later doses when a course of therapy is given as fractionated doses over 3 to 5 days. There is 

more chloroethyl side chain oxidation of ifosfamide (up to 50%) than of cyclophosphamide (< 10%), and 

the degree of such metabolism is more variable than with cyclophosphamide. Oxidation of the chloroethyl 

groups produces chloroacetaldehyde, which is thought to be responsible for the neurotoxicity and renal 

toxicity that have been seen with ifosfamide therapy.  

Toxicity:  

 

Common  

Happens to 21-100 children out 

of every 100  

Occasional  

Happens to 5-20 children out of every 

100  

Rare  

Happens to < 5 children out of every 

100  

Immediate:  

Within 1-2 days 

of receiving drug  

Nausea & vomiting (acute and 

delayed)  
CNS toxicity (somnolence, depressive 

psychosis and confusion)  

Anorexia, diarrhea, constipation, 

encephalopathy which may progress 

to coma (L), seizure, SIADH, 

phlebitis, hypokalemia  

Prompt:  

Within 2-3 

weeks, prior to 

next course  

Leukopenia, alopecia, immune 

suppression  

Thrombocytopenia, anemia, cardiac 

toxicities (arrhythmia, asymptomatic 

ECG changes), microscopic hematuria, 

metabolic acidosis  

↑ liver enzymes, ↑ bilirubin, 
hemorrhagic cystitis with 

macroscopic hematuria, dysuria, 

cystitis and urinary frequency 

(< 5% with mesna and vigorous 

hydration) (L), bladder fibrosis  

Delayed:  

Any time later 

during therapy  

Gonadal dysfunction: 

azoospermia or oligospermia 

(prolonged or permanent1 (L)  
 

Renal failure acute or chronic, renal 

tubular acidosis, Fanconi-like 

syndrome gonadal dysfunction, 

ovarian failure1 (L), CHF  

Late:  

Any time after 

completion of 

treatment  

Moderate nephrotoxicity (↓ in 
glomerular filtration rate, renal 

tubular threshold for phosphate, 

and serum bicarbonate)  

 
Secondary malignancy, 

hypophosphatemic rickets  

Unknown 

Frequency and 

Timing:  

Fetal toxicities and teratogenic effects of ifosfamide have been noted in animals. Ifosfamide is excreted into 

breast milk.  

1Dependent on dose, age, gender and degree of pubertal development at time of treatment (L) 

Toxicity may also occur later.  
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Formulation and Stability:  

Ifosfamide is available in 1 g and 3 g single dose vials of lyophilized white powder without preservatives 

and as a 50 mg/mL solution in 20 mL and 60 mL vials.  

Guidelines for Administration: See Treatment and Dose Modification sections of the protocol.  

Reconstitute ifosfamide lyophilized powder with sterile water for injection or bacteriostatic water for 

injection(use 20 mL for the 1 g vial and 60 mL for the 3 g vial) to produce a final concentration of 50 

mg/mL. Use sterile water for injection without benzyl alcohol for neonates and infants < 2 years of 

age or patients with hypersensitivity to benzyl alcohol. Although the reconstituted product is stable for 

7 days at room temperature and up to 6 weeks under refrigeration, the manufacturer recommends 

refrigeration and use within 24 hours to reduce the possibility of microbial contamination. Store 

unreconstituted vials at room temperature 20°-25°C (68°-77°F). Protect from temperatures above 30°C 

(86° F). Ifosfamide may liquefy at temperatures > 35°C.  

Reconstituted solutions of ifosfamide or ifosfamide solution should be diluted further to concentrations of 

0.6 to 20 mg/mL in dextrose or saline containing solutions. Such admixtures, when stored in large volume 

parenteral glass bottles, Viaflex bags or PAB bags, are physically and chemically stable for 1 week at 

30°C (86°F) or 6 weeks at 5°C (41°F). The manufacturer recommends refrigeration and use within 24 

hours to reduce the possibility of microbial contamination.  

Mesna must always be administered in conjunction with ifosfamide. Adequate hydration is required. 

Achieve urine specific gravity ≤1.010 prior to start of ifosfamide. Refer to the Chemotherapy 
Administration Guidelines for additional information.  

Supplier:  

Commercially available from various manufacturers. See package insert for further information  

 

12. 6 MESNA - INJECTION (sodium 2-mercaptoethane sulfonate, UCB 3983, MesnexTM) NSC 

#113891  

Source and Pharmacology: 

Mesna was developed as a prophylactic agent to reduce the risk of hemorrhagic cystitis induced by 

ifosfamide. Mesna is rapidly oxidized to its major metabolite, mesna disulfide (dimesna). Mesna 

disulfide remains in the intravascular compartment and is rapidly eliminated by the kidneys. In the 

kidney, the mesna disulfide is reduced to the free thiol compound, mesna, which reacts chemically with 

the urotoxic ifosfamide metabolites (acrolein and 4-hydroxy-ifosfamide) resulting in their detoxification. 

The first step in the detoxification process is the binding of mesna to 4-hydroxy-ifosfamide forming a 

nonurotoxic 4- sulfoethylthioifosfamide. Mesna also binds to the double bonds of acrolein and to other 

urotoxic metabolites. In multiple human xenograft or rodent tumor model studies, mesna in 

combination with ifosfamide (at dose ratios of up to 20-fold as single or multiple courses) failed to 

demonstrate interference with antitumor efficacy.  

After an 800 mg dose the half lives for mesna and dimesna are 0.36 hours and 1.17 hours, respectively. 

Approximately 32% and 33% of the administered dose was eliminated in the urine in 24 hours as mesna 

and dimesna, respectively. The majority of the dose recovered was eliminated within 4 hours.  

Toxicity:1 
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Common  

Happens to 21-100 

children out of 

every 100  

Occasional  

Happens to 5-20 

children out of every 

100  

Rare  

Happens to < 5 children out of every 100  

Immediate:  

Within 1-2 days of 

receiving drug  

 

Nausea, vomiting, 

stomach pain, 

fatigue, headache  

Facial flushing, fever, pain in arms, legs, and joints, 

rash, transient hypotension, tachycardia, dizziness, 

anxiety, confusion, periorbital swelling, anaphylaxis, 

coughing  

Prompt:  

Within 2-3 weeks, 

prior to the next 

course  

 Diarrhea   

Unknown 

Frequency and 

Timing:  

Fetal toxicities and teratogenic effects of mesna have not been noted in animals fed 10 times 

the recommended human doses. There are however no adequate and well- controlled studies 

in pregnant women. It is not known if mesna or dimesna is excreted into human milk  

1All currently available products in the U.S. are preserved with benzyl alcohol. Benzyl Alcohol has been 

associated with death in pre-term infants weighing less than 2500 g and receiving 99-405 mg/kg/day. 

Benzyl alcohol is normally oxidized rapidly to benzoic acid, conjugated with glycine in the liver, and 

excreted as hippuric acid. In pre-term infants, however, this metabolic pathway may not be well 

developed. Onset of toxic illness in these infants occurred between several days and a few weeks of age 

with a characteristic clinical picture that included metabolic acidosis progressing to respiratory distress 

and gasping respirations. Many infants also had central-nervous-system dysfunction, including 

convulsions and intracranial hemorrhage; hypotension leading to cardiovascular collapse was a late 

finding usually preceding death. [For comparison in the ICE regimen of 3000 mg/m2/day of ifosfamide 

and a daily mesna dose of 60% of the ifosfamide dose = to 1800 mg/m2/day; a child would be expected to 

receive 18 mL/m2/day of mesna (concentration of 100 mg/mL and 10.4 mg/mL of benzyl alcohol) 187.2 

mg/m2/day of benzyl alcohol or 6.24 mg/kg/day.]  

Formulation and Stability:  

Mesna for injection is available as 100 mg/mL in 10 mL multidose vials which contain 0.25 mg/mL 

edetate disodium and sodium hydroxide for pH adjustment. Mesna Injection multidose vials also contain 

10.4 mg/mL of benzyl alcohol as a preservative. Store product at controlled room temperature 15o-25°C 

(68o-77oF). Mesna is not light-sensitive, but is oxidized to dimesna when exposed to oxygen. Mesna as 

benzyl alcohol-preserved vials may be stored and used for 8 days.  

Guidelines for Administration: See Treatment, Dose Modifications, and Supportive Care sections of 

the protocol.  

For IV administration, dilute mesna to 20 mg/mL with dextrose or saline containing solutions. Mesna 

may be mixed with ifosfamide or cyclophosphamide. After dilution for administration, mesna is 

physically and chemically stable for 24 hours at 25oC (77oF). Carefully expel air in syringes prepacked for 

use to avoid oxidation to dimesna. Mesna may cause false positive test for urinary ketones.  

Supplier: Commercially available from various manufacturers. See package insert for further 

information.  
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12.7 PREDNISONE (Deltasone, Meticorten, Liquid Pred) NSC #010023 

Source and Pharmacology:  A glucocorticoid and synthetic congener of hydrocortisone, the natural 

adrenal hormone.  It binds with steroid receptors on nuclear membrane, blocks mitosis, and inhibits 

protein synthesis.  It kills primarily during the S phase of the cell cycle.  It is catabolized in the liver and 

excreted in the urine.  Peak blood levels occur within 2 hours after oral intake.  Plasma half-life is 3.6 

hours.  (Biologic half-life is 12-30 hours.)  It is 50% to 90% absorbed. 

 

 Cortisone  5  

 Hydrocortisone  4  

 Prednisone  1 Equivalent Potency 

 Methylprednisolone 0.8  

 Decadron  0.15  

 

 

 

 

Toxicity: 
 Common 

Happens to 21-100 children out of 

every 100 

Occasional 

Happens to 5-20 children out of every 

100 

Rare 

Happens to <5 children out of every 

100 

Immediate: 
Within 1-2 days of receiving drug 

 Poor wound healing,  

stomach upset 

 

Prompt: 
Within 2-3 weeks, prior to the 

next course 

Hyperphagia, immunosuppression, 

personality changes, Cushing’s 
syndrome (L), pituitary-adrenal axis 

suppression, acne (L) 

hyperglycemia Pancreatitis (L), electrolyte 

imbalance (L), GI bleeding (L), 

increased intraocular pressure (L), 

hypertension 

Delayed: 
Any time later during therapy 

 Gastritis, striae (L), muscle weakness, 

aseptic bony necrosis (L) 

Growth retardation (L), osteopenia 

(L), Peptic ulcer 

Late: 
Any time after completion of 

treatment 

  Cataracts 

(L) Toxicity may also occur later. 

 

Formulation and Stability:  Available in 1, 2.5, 5, 10, 20, 25 and 50mg tablets; liquid, 5mg/5ml or 

5mg/ml. 
 

Guidelines for Administration:  PO.  Note:  May cause GI upset; take with meals or snacks.  Should be 

divided into bid doses. 
 

Supplier:  Commercially available.  See package insert for further information. 

 

 

12.8 RITUXIMAB (Rituxan®, Biogen-IDEC-C2B8) NSC #687451  

Source and Pharmacology:  

Rituximab is a genetically engineered chimeric murine/human monoclonal antibody which binds specifically 

to the antigen CD20 (human B lymphocyte restricted differentiation antigen, Bp35) located on the surface of 

pre B and mature B lymphocytes of both normal and malignant cells. The antibody is an IgGppa 

immunoglobulin containing murine light- and heavy-chain variable region sequences and human constant 

region sequences. Rituximab is composed of two heavy chains of 451 amino acids and two light chains of 213 
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amino acids and has an approximate molecular weight of 145 kD. It is produced in mammalian cell (Chinese 

Hamster Ovary) culture.  

CD20 regulates an early step(s) in the activation process for cell cycle initiation and differentiation, and 

possibly functions as a calcium ion channel. Rituximab binds to the CD20 antigen on B lymphocytes and 

recruits immune effector functions to mediate B-cell lysis. Possible mechanisms of cell lysis include 

complement-dependent cytotoxicity and antibody-dependent cell mediated cytotoxicity. The antibody has 

been shown to induce apoptosis in the DHL-4 human B-cell lymphoma line.  

In 83% of patients, circulating B cells were depleted within the first three doses of rituximab with sustained 

depletion for up to 6 to 9 months post-treatment. Serum levels and half-life are proportional to the dose and 

have ranged from 31.5 to 152.6 hours after the first infusion and 83.9 to 407 hours after the fourth weekly 

infuf 375 mg/m. The wide raalf-lives may reflect the variable tumor burden among patients and the changes 

in CD20-positive (normal and malignant) B-cell populations upon repeated administrations.  

 

Toxicity:  

 

Common  

Happens to 21-

100 children out 

of every 100  

Occasional  

Happens to 5-20 children out of 

Every 100  

Rare  

Happens to < 5 children out of every 100  

Immediate:  

Within 1-2 

days of 

receiving drug  

Fever, chills, rigors 

(esp. w/first dose), 

nausea, asthenia, 

lethargy, malaise  

Vomiting, headache, throat 

irritation, abdominal pain, back 

pain, hypotension, hypertension, 

arrhythmias, diarrhea, rash 

during infusion, cough, 

bronchospasm, dyspnea, rhinitis, 

dizziness, night sweats, myalgia, 

arthralgia, pruritis, urticaria  

Anxiety, flushing, syncope, anaphylactic reactions, 

fatal infusion reaction complex (including hypoxia, 

pulmonary infiltrates, ARDS, MI, V fib or cardiogenic 

shock), fatal cardiovascular events (in RA pts), tumor 

lysis syndrome (esp. w/> 25,000/mm3 circulating 

malignant cells or high tumor burden) and 

associated renal failure, serum sickness, 

hypocalcemia, seizure  

Prompt:  

Within 2-3 

weeks, prior to 

next course  

Lymphopenia, 

infectious events 

(bacterial, viral, 

fungal)  

Leukopenia, neutropenia, 

angioedema, peripheral edema, 

hyperglycemia, elevated LDH, 

sinusitis  

Thrombocytopenia, anemia, transient red cell 

aplasia (1 case), hemolytic anemia (2 cases), 

mucocutaneous reactions including paraneoplastic 

pemphigus, Stevens- Johnson syndrome, lichenoid 

dermatitis, vesiculobullous dermatitis, toxic 

epidermal necrolysis,  

Delayed:  

Any time later 

during 

therapy, 

excluding the 

above 

conditions  

  Bowel obstruction and/or perforation  

Late:  

Any time after 

completion of 

treatment  

  

Late onset neutropenia, fatal cardiac failure, 

bronchiolitis obliterans, interstitial pneumonitis, 

hepatitis B virus reactivation with fulminant 

hepatitis, hepatic failure, and death, (new, 

reactivated, or exacerbated) viral infections 

(including JC virus, CMV, herpes simplex, parvovirus 

B19, VZV, West Nile virus [WNV], hepatitis C), 

Waldenstrom’s (hyperviscosity), progressive 
multifocal leukoencephalopathy (PML) caused by 

activation of the JC virus  

Unknown 

Frequency and 

Timing:  

Fetal toxicities and teratogenic effects of rituximab are unknown; however, human IgG is known to pass 

the placental barrier. It is unknown whether the drug is excreted in breast milk; however, human IgG is 

excreted in human milk.  

Formulation and Stability:  
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Rituximab is a sterile, clear, colorless, preservative free liquid concentrate for intravenous administration. 

Rituximab is supplied at a concentration of 10 mg/mL in either 100 mg (10 mL) or 500 mg (50 mL) single use 

vials. The product contains 9 mg/mL sodium chloride, 7.35 mg/mL sodium citrate dihydrate, 0.7 mg/mL 

polysorbate 80, and SWFI. The pH is adjusted to 6.5. Store refrigerated at temperatures of 2°- 8°C (36°-46°F). 

Protect from direct sunlight.  

Guidelines for Administration: See Treatment and Dose Modifications sections of the protocol  

Dilute to a final concentration of 1 to 4 mg/mL in NS or D5W. Rituximab solutions for infusion may be stored 

at 2o-8°C (36o-46°F) for 24 hours and have been shown to be stable for an additional 24 hours at room 

temperature. DO NOT ADMINISTER AS AN INTRAVENOUS PUSH OR BOLUS. Premedications 

consisting of acetaminophen and H1-receptor antagonist should be administered prior to each infusion. Since 

transient hypotension may occur during rituximab infusions, consider withholding antihypertensive 

medications 12 hours prior to infusion.  

Supplier: Commercially available. See package insert for further information.  

 

12.9 VINBLASTINE SULFATE (VBL, LE-29060, vincaleukoblastine, Velban®,Velbe®) NSC #49842  

Source and Pharmacology:  

Vinblastine is the salt of an alkaloid isolated from Vinca rosea Linn (periwinkle). Vincristine and vinblastine 

are structurally identical except for a single substitution on the vindoline nucleus, where vincristine posses a 

formyl group and vinblastine a methyl group. Despite this small difference, these two agents significantly 

differ in their antitumor and toxicological profiles. The principal mechanism of cytotoxicity of the vinca 

alkaloids is by binding directly to microtubules interacting with tubulin and disrupting microtubule function, 

particularly that of microtubules comprising the mitotic spindle apparatus, ultimately leading to microtubule 

disintegration. However, the vinca alkaloids are also capable of many other disruptive actions that may or 

may not be related to their effects on microtubules. Vinblastine has also been found to have anti-angiogenic 

activity at doses lower than the standard cytotoxic doses. Binding of vinblastine to plasma proteins and 

formed elements of blood is extensive. Peak plasma drug concentrations are approximately 0.4 μmol after 
rapid intravenous injections of vinblastine at standard doses. Tissue sequestration appears to be greater for 

vinblastine than vincristine; 73% of radioactivity remained in the body 6 days after treatment with 

radiolabeled drug in one study. Vinblastine disposition is principally through the hepatobiliary system and 

into the feces (approximately 95%); however, fecal excretion of the parent compound is low, indicating that 

hepatic metabolism is extensive. In vitro studies indicate that the cytochrome P-450 CYP3A isoform is 

primarily responsible for the drug biotransformation. Although the metabolic fate of vinblastine has not been 

fully characterized, 4-deacetyl- VBL, or vindesine, which appears to be as active as the parent compound, is 

the principal metabolite of vinblastine. There is a triphasic serum decay curve with an α half-life of < 5 

minutes, a β half-life of 49- 168 minutes and a γ half-life of 18-49 hours. There is poor CSF penetration. Avoid 

administration with drugs known to inhibit drug metabolism by hepatic cytochrome P450 isoenzymes of the 

CYP 3A subfamily.  

Toxicity: 

 

Common  

Happens to 21-100 

children out of every 

100  

Occasional  

Happens to 5- 20 

children out of every 

100  

Rare  

Happens to < 5 children out of every 100  

Immediate:  
  

Bronchospasm and dyspnea, hyperuricemia or uric acid 

nephropathy, nausea, vomiting, anorexia, bone pain, 
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Within 1-2 days 

of receiving 

drug  

rashes, photosensitivity (1 case), epidermal necrosis 

(extravasation injury), phlebitis, myocardial infarct, 

hypertension, Raynaud's phenomenon (L), arrhythmia, 

headache, tinnitus, seizures, SIADH, bone pain, weakness, 

jaw pain, malaise  

Prompt:  

Within 2-3 

weeks, prior to 

next course  

Myelosuppression, 

alopecia  
Constipation  

Stomatitis, paresthesias (L), peripheral neuritis (L), 

ototoxicity (L), vestibular and auditory damage to the 

eighth cranial nerve (partial or total deafness that may be 

temporary or permanent, difficulties with balance including 

dizziness, nystagmus, and vertigo), depression, abdominal 

pain, diarrhea, pharyngitis, paralytic ileus, hemorrhagic 

enterocolitis, gastrointestinal, peptic ulcer, and/or rectal 

bleeding, urinary retention, transient hepatitis, pulmonary 

infiltrates, hoarseness, ptosis, double vision  

Delayed:  

Anytime later 

during therapy, 

excluding the 

above 

conditions  

 

Loss of deep tendon 

reflexes, gonadal 

suppression resulting 

in amenorrhea or 

azoospermia  

 

Unknown 

Frequency and 

Timing:  

Administration of vinblastine to animals early in pregnancy results in fetal resorption with surviving 

fetuses showing gross deformities. It is not known whether vinblastine is distributed into breast milk.  

(L) Toxicity may also occur later.  

Formulation and Stability:  

Vinblastine powder for injection contains 10 mg (0.011 mmol) of vinblastine sulfate, in the form of a white, 

amorphous, solid lyophilized plug, without excipients. Reconstitute a 10mg vial of vinblastine powder with 

10mL of NS or bacteriostatic sodium chloride injection (preserved with benzyl alcohol) to yield a 1 mg/mL 

solution. Use a diluent without benzyl alcohol for neonates, infants, and children < 2 years of age or patients 

with hypersensitivity to benzyl alcohol. Vinblastine reconstituted with bacteriostatic sodium chloride 

injection is stable for 28 days refrigerated at 2° to 8°C (36° to 46°F) protected from light.  Each mL of 

vinblastine sulfate solution for injection contains 1 mg/mL of vinblastine sulfate; NaCl 9 mg; 0.9% benzyl 

alcohol and SWFI.  

For either preparation, vinblastine may be further diluted in 50 mL NS or D5W. Dilution in larger volumes 

(≥100 mL) of I.V. fluids is not recommended.  

Store both the powder vials and the solution vials refrigerated at 2°-8°C (36°-46°F) and protect from light.  

Guidelines for Administration: See Treatment and Dose Modifications sections of the protocol.  

Inject into either the tubing of a running IV infusion or directly into a vein. To prevent cellulitis or phlebitis, 

secure the needle within the vein so that no solution extravasates. To further minimize extravasation, rinse 

syringe and needle with venous blood before withdrawal of needle. Prolonged infusion (> 30 minutes) may 

increase vein irritation and the possibility of extravasation.  

When dispensing vinblastine in other than the original container, it is required that it be packaged in the 
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provided overwrap which bears the following statement: "DO NOT REMOVE COVERING UNTIL THE MOMENT 

OF INJECTION. FATAL IF GIVEN INTRATHECALLY. FOR INTRAVENOUS USE ONLY. A syringe containing a 

specific dose must be labeled, using the auxiliary sticker provided, to state: "FATAL IF GIVEN INTRATHECALLY. 

FOR INTRAVENOUS USE ONLY".  

Supplier: Commercially available from various manufacturers. See package insert for further information.  

 

12.10 VINCRISTINE SULFATE (VCR, Oncovin ) NSC #067574 

Source and Pharmacology:  Vincristine is an alkaloid isolated from Vinca rosea (periwinkle). It binds to 

tubulin, disrupting microtubules and inducing metaphase arrest. Its serum decay pattern is triphasic, 

with initial, middle and terminal half-lives of 5 minutes, 1.3 hours, and greater than 24 hours , 

respectively.  It is excreted in the bile and feces. There is poor CSF penetration. 

 

Toxicity: 
 Common 

Happens to 21-100 children 

out of every 100 

Occasional 

Happens to 5-20 children out 

of every 100 

Rare 

Happens to <5 children out of every 

100 

Immediate: 

Within 1-2 days of receiving 

drug 

Local ulceration if extravasated Jaw pain  

Prompt: 

Within 2-3 weeks, prior to 

the next course 

Alopecia Weakness, constipation, 

abdominal pain 

Paralytic ileus, ptosis, diplopia, night 

blindness, vocal cord paralysis, 

myelosuppression, SIADH, seizure 

Delayed: 

Any time later during therapy 

Loss of deep tendon reflexes Numbness, tingling and 

clumsiness 

Veno-occlusive disease, blindness, optic 

atrophy 

Late: 

Any time after the 

completion of treatment 

   

Unknown Frequency and Timing:  **Fetal and teratogenic toxicities 

(L) Toxicity may also occur later. 

**Fetal toxicities and teratogenic effects of vincristine (either alone or in combination with other antineoplastic agents) 

have been noted in humans.  The toxicities include:  chromosome abnormalities, malformation, pancytopenia, and low 

birth weight. 

 

Formulation and Stability:  Available in solutions of 1mg/1ml in 1, 2, or 5ml vials.  Refrigerate and 

protect from light.  Once opened, it should be refrigerated and used within 10 days.  Note:  The drug 

is light-sensitive. 

 

Guidelines for Administration: IV push over <1 minute.  Special Precautions:  Avoid extravasation.  

Decrease dose for infants (e.g., less than 10 kg, divide m2 dose by 30, multiply by weight in kg.  

Alternatively, give 50% of calculated dose).  Precaution:  Concomitant radiation therapy to the liver 

may enhance toxicity.  Precaution: When dispensing vincristine in other than the original container, it 

is imperative that it be packaged in the provided overwrap which bears the following statement: “Do 
not remove covering until moment of injection.  Fatal if given intrathecally.  For intravenous use only.” 

 

Supplier:  Commercially available.  See package insert for further information. 

 

12.11 VINORELBINE TARTRATE (Navelbine®) NSC #608210  
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Source and Pharmacology:  

Vinorelbine is a vinca alkaloid that interferes with microtubule assembly. The vinca alkaloids are 

structurally similar compounds comprised of 2 multiringed units, vindoline and catharanthine. Unlike 

other vinca alkaloids, the catharanthine unit is the site of structural modification for vinorelbine. The 

antitumor activity of vinorelbine is thought to be due primarily to inhibition of mitosis at metaphase 

through its interaction with tubulin. Like other vinca alkaloids, vinorelbine may also interfere with: 1) 

amino acid, cyclic AMP, and glutathione metabolism, 2)calmodulin-dependent Ca++-transport ATPase 

activity, 3) cellular respiration. Vinorelbine may be selective to mitotic microtubules vs. axonal 

microtubules as compared to other vinca alkaloids. This selectivity possibly limits neurotoxicity 

compared to other vincas.  

Following IV administration, vinorelbine plasma concentration decays in a triphasic manner. The initial 

rapid decline primarily represents distribution of drug to peripheral compartments followed by 

metabolism and excretion of the drug during subsequent phases. The terminal phase half-life averages 

27.7 to 43.6 hours and the mean plasma clearance ranges from 0.97 to 1.26 L/hr/kg. Steady-state 

volume of distribution values range from 25.4 to 40.1 L/kg. Vinorelbine demonstrates high binding to 

human platelets and lymphocytes. Plasma binding ranged from 79.6% to 91.2%. Vinorelbine undergoes 

substantial hepatic elimination in humans, with large amounts recovered in feces after intravenous 

administration. 10-12% of vinorelbine is recovered unchanged in the urine. Two metabolites have been 

identified: vinorelbine N-oxide and deacetylvinorelbine. Deacetylvinorelbine is the primary metabolite 

of vinorelbine and has been shown to possess antitumor activity similar to vinorelbine. Metabolism of 

vinca alkaloids are mediated by hepatic cytochrome P450 isoenzymes in the CYP3A subfamily.  

Toxicity:  

 

Common  

Happens to 21-100 

children out of every 

100  

Occasional  

Happens to 5-20 children out 

of every 100  

Rare  

Happens to < 5 children out of every 100  

Immediate:  

Within 1-2 

days of 

receiving drug  

Injection site reactions 

(erythema, pain, vein 

discoloration), nausea, 

vomiting  

Muscle weakness, phlebitis, 

diarrhea  

Fever, hypersensitivity (anaphylaxis, SOB, 

bronchospasm, hypotension), hypertension, 

pulmonary edema, dyspnea, chest pain 

(usually with pre-existing cardiac or 

pulmonary disease), extravasation (rare) but if 

occurs = local ulceration  

Prompt:  

Within 2-3 

weeks, prior 

to next 

course  

Granulocytopenia, 

leukopenia, anemia, 

fatigue, constipation, 

elevated SGOT 2  

Thrombocytopenia 

neuropathy (paresthesias, 

hypesthesia) (related to 

cumulative dose), anorexia, 

abdominal pain, stomatitis, 

elevated bilirubin, alopecia  

Rash, myocardial infarction , hepatoxicity, loss 

of deep tendon reflex, gait disturbances, 

myalgia, erythema and skin desquamation in 

palms &soles, auditory deficits, headache, jaw 

pain, hemorrhagic cystitis, pancreatitis, ARDS 

(interstitial pulmonary changes), 

thromboembolic events (pulmonary 

embolism, DVT, SCV thrombosis with IV 

catheters), paralytic ileus & intestinal 

obstruction with necrosis  

Delayed:  
  

SIADH, radiation recall (dermatitis, 

esophagitis)  
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Any time later 

during 

therapy  

Unknown 

Frequency 

and Timing:  

Fetal and teratogenic toxicities: Fetal toxicities and teratogenic effects of vinorelbine have been 

noted in animals at 1/3 and 1/6 of the usual human dose. It is unknown whether the drug is 

excreted in breast milk.  

Formulation and Stability:  

Available as 10 mg/mL injection in 1 mL and 5 mL vials in SWFI. Contains no preservatives or other 

additives. Store vials under refrigeration at 2°-8°C (36°-46°F) in the carton. Unopened vials are stable at 

room temperature up to 25°C (77°F) for up to 72 hours. Protect from light. Do not freeze.  

Guidelines for Administration: See Treatment and Dose Modifications sections of the protocol.  

Vinorelbine injection must be diluted in D5W or NS for bolus administration by syringe or short IV 

infusion. For syringe administration, dilute vinorelbine to a concentration of 1.5 to 3 mg/mL. For infusion 

administration dilute to a concentration of 0.5 to 2 mg/mL. The diluted vinorelbine should be 

administered into the side port of a free-flowing IV closest to the IV bag followed by flushing with at 

least 75 to 125 mL of dextrose or saline containing solution. Care should be taken to avoid 

extravasation; the use of a central line is suggested.  

Syringes containing vinorelbine should be labeled: “WARNING - FOR IV USE ONLY. FATAL IF GIVEN 

INTRATHECALLY.”  

Vinorelbine may be used for up to 24 hours under normal room light when stored in polypropylene 

syringes or polyvinyl chloride bags at 5°-30°C (41°-86°F).  

Supplier: Commercially available. See package insert for further information.  

 

 

13 STATISTICS  

 
This is a pilot study for children, adolescents and young adults with newly diagnosed Hodgkin 

Lymphoma. There are three risk groups: low, intermediate and high. The primary objectives is to 

evaluate the safety and tolerability, and the overall complete and partial response rate of Brentuximab 

vedotin in addition to combination chemotherapy. There is no formal sample size calculation. The 

sample size 20 for intermediate risk group is based on accessible patients over five-year study period. 

The low and high risk groups are 10 each group. 

 

Patients will be considered evaluable for both survival analysis and toxicity if they receive proposed 

therapy, and at least 1 dose of Brentuximab vedotin. Descriptive statistics mean, standard deviation for 

continuous variables and number and percentage for categorical variables will be used to summarize 

study sample. The point estimate of percentage with exact 90% confidence intervals are used to 

evaluate the overall complete and partial response rate. The Kaplan-Meier survival function with 90% 

confidence intervals is used to present EFS proportion. The event will be defined by any progression, 

recurrence or death due to disease or toxicity within one-year after the first dose. The toxicity rate will 
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be presented by number and percentage. The primary analysis for this study is descriptive statistics 

analysis. However, the survival analysis and toxicity will be also analyzed by stratification by three risk 

groups. 

 

A p-value less than 0.1 is considered as statistically significant difference.  

 

Sample Size and Power Considerations 

  

This is a pilot study to determine the safety, tolerability and feasibility of proposed therapy. There is no 

formal sample size calculation. A target of 20 subjects for intermediate risk group, and 10 for each of 

low and high risk groups over a 5 year period will be enrolled into this study. Given 20 subjects for 

intermediate risk group and the one-year EFS not less 80%, the current study will have 80% power to 

estimate one year EFS proportion with one-side 90% confidence intervals not less than 65.5%. 

In order to determine if the proposed treatment will be safety and have efficacy, the one-year EFS  not 

less than 80% will be monitored for safety in the intermediate risk group, 85% and 75% for low and high 

risk groups. The one-year EFS proportion will be used at each look during the five-year study period. 

Given small sample size 20 for intermediate risk group, 10 for each of low and high risk groups, the one-

sided alpha 0.1 will be used in calculating a discussion with the Data Safety Monitoring Board. The 

method of calculating the tables to trigger a discussion with the DSMB is the O’Brien-Fleming boundary. 

The plus-four method is used for calculation confidence intervals. 

 

The study duration is designed for 5-year accrued period and another half year follow-up. It is assumed 

that patients will be accrued uniformly over 5-year period. The last patient will be accrued at the end of 

year 5. The Data Safety Monitoring Board (DSMB) will review data every six months which is equivalent 

to every 2 patients accrued in the intermediate risk group, 1 patient in the low and 1 patient in the high 

risk groups. The triggers in the following tables are based on O’Brien-Fleming boundary is only for DSMB 

to monitor the study safety, not for early success.   
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The first trigger for an early DSMB review is based on the one-year EFS proportion not less than 80% for 

intermediate group is summarized in the table below.  

 

The Look 
(Year) 

Spending 
function Alpha 

EFS 
proportion at 

each look 

Number 
patient in the 

study 

Expected 
failure 

number 

Stopping boundary (the 
number of failure) 

0.5 <0.00001 0.8 2 0.4 - 

1 0.00024 0.8 4 0.8 - 

1.5 0.00267 0.8 6 1.2 6 

2 0.0093 0.8 8 1.6 6 

2.5 0.02001 0.8 10 2 6 

3 0.03371 0.8 12 2.4 7 

3.5 0.0493 0.8 14 2.8 7 

4 0.06591 0.8 16 3.2 7 

4.5 0.08295 0.8 18 3.6 8 

5 0.1 0.8 20 4 8 

 

 

The second trigger for an early DSMB review is based on the one-year EFS not less than 85% for low risk 

group is summarized in the table below.  

 

The Look 
(Year) 

Spending 
function Alpha 

EFS proportion 
at each look 

Number 
patient in the 

study 

Expected 
failure number 

Stopping 
boundary (the 

number of 
failure) 

0.5 <0.00001 0.85 1 0.15 - 

1 0.00024 0.85 2 0.3 - 

1.5 0.00267 0.85 3 0.45 - 

2 0.0093 0.85 4 0.6 4 

2.5 0.02001 0.85 5 0.75 4 

3 0.03371 0.85 6 0.9 4 

3.5 0.0493 0.85 7 1.05 4 

4 0.06591 0.85 8 1.2 5 

4.5 0.08295 0.85 9 1.35 5 

5 0.1 0.85 10 1.5 5 
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The third trigger for an early DSMB review is based on the one-year EFS not less than 75% for high risk 

group is summarized in the table below.  

 

The Look 
(Year) 

Spending 
function Alpha 

EFS 
proportion at 

each look 

Number 
patient in the 

study 

Expected 
failure 

number 

Stopping boundary (the 
number of failure) 

0.5 <0.00001 0.75 1 0.25 - 

1 0.00024 0.75 2 0.5 - 

1.5 0.00267 0.75 3 0.75 - 

2 0.0093 0.75 4 1 - 

2.5 0.02001 0.75 5 1.25 5 

3 0.03371 0.75 6 1.5 5 

3.5 0.0493 0.75 7 1.75 5 

4 0.06591 0.75 8 2 5 

4.5 0.08295 0.75 9 2.25 6 

5 0.1 0.75 10 2.5 6 

 

 

14 REPORTING ADVERSE EVENTS 

Definition  

“Adverse event” means any unexpected sign, symptom, or clinically significant abnormal 

laboratory finding occurring during the study probably or definitely related to Brentuximab 

vedotin.  An adverse event should not be reported if a patient is entered on a study with a pre-

existing condition unless the adverse event increases in severity or resolves and then returns 

while the subject is enlisted on the study.  Assessment of adverse events will start on the first 

day of chemotherapy.  

 

“Serious adverse event” is any adverse drug experience that results in any of the following 

outcomes: 

- Death, 

- A life threatening adverse drug event, 

- A persistent severe disability/incapacity 

 

 

Important medical events that may not result in death, be life-threatening, or require 

hospitalization may be considered a serious adverse experience when, based upon 

appropriate medical judgment, they may jeopardize the subject and may require medical or 

surgical intervention to prevent one of these outcomes. 

 

 Reporting to overall PIs 

All unexpected, fatal, or life threatening adverse events directly or probably related to 

brentuximab vendotin therapy will be reported to the Principal Investigator (J. Hochberg, 

MD) and Executive Vice Chair (M. Cairo, MD) and Study Coordinator (L. Harrison, RN, MSN) 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) J Immunother Cancer

 doi: 10.1136/jitc-2021-004445:e004445. 10 2022;J Immunother Cancer, et al. Hochberg J



 

61 
 

by telephone and email in writing using a Medwatch 3500a form within 24 hours of being 

made aware of the event and a written report within seven working days after the 

occurrence of the incidence. The investigator shall report all internal unanticipated 

problems (any incident, experience or outcome involving risk to subjects or others in any 

human subjects research that are: unexpected, related or possible related and involve risks 

to subjects or others that were not originally anticipated) and adverse events that are 

determined to be an unanticipated problem, to the local institutional review board (if 

applicable) promptly, but not later than seven days after the event notification of its 

occurrence. In filing the report, the investigator must make the preliminary determination 

whether revision(s) to the protocol and/or consent document(s) is/are necessary.   

 

Adverse events with other commercial agents that are “serious” as per the above definition, 
and unexpected and have an attribution of possible, probable or definite to a study drug, 

must also be reported to the FDA, using a MedWatch 3500Aform. 

 

 Report of Serious Adverse Events to the Institutional Review Board 

The primary Investigator will be responsible for reporting to the FDA. 

All unexpected, fatal, or life threatening adverse events will be reported to the Study 

Principal Investigator, Jessica Hochberg, within 24 hours by email 

(jessica_hochberg@nymc.edu, )  and study coordinator Lauren Harrison 

(lauren_harrison@nymc.edu) and a written report within seven working days after the 

occurrence of the incidence.  

 

15 OFF STUDY CRITERIA 

a) Progressive Disease 

b) Lost to follow-up 

c) Entry onto another therapeutic study 

d) Withdrawal of consent by patient and/or parents 

e)  Death  
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Appendix A – Clinical and Staging Criteria for Hodgkin Lymphoma 
 

A. Stage Grouping 

 

Stage I:  Involvement of single lymph node region (I) or localized involvement of a single 

extralymphatic organ or site (IE). 

 

Stage II:  Involvement of 2 or more lymph node regions on the same side of the diaphragm 40 or 

localized contiguous involvement of a single extralymphatic organ or site and its 

regional lymph node(s) with involvement of 1 or more lymph node regions on the same 

side of the diaphragm (IIE). 

 

Stage III:  Involvement of lymph node regions on both sides of the diaphragm (III), which may also 

be accompanied by localized contiguous involvement of an extralymphatic organ or site 

(IIIE), by involvement of the spleen (IIIS), or both (IIIE+S). 

 

Stage IV:  Disseminated (multifocal) involvement of 1 or more extralymphatic organs or tissues, 

with or without associated lymph node involvement, or isolated extralymphatic organ 

involvement with distant (non-regional) nodal involvement. 

 

B. Symptoms and Presentations 

 

"A" Symptoms: Lack of "B" symptoms. 

 

"B" Symptoms: At least one of the following: 

Unexplained weight loss > 10% in the preceding 6 months; 

Unexplained recurrent fever > 38°C in the preceding month; or 

Recurrent drenching night sweats in the preceding month. 

 

C. Bulk disease Each of the following presentations are considered "bulk" disease 

 

Large mediastinal mass: tumor diameter > 1/3 the thoracic diameter (measured transversely at 

the level of the dome of the diaphragm on a 6 foot upright PA CXR). In the presence of hilar 

nodal disease the maximal mediastinal tumor measurement may be taken at the level of the hilus. 

This should be measured as the maximum mediastinal width (at a level containing tumor and any 

normal mediastinal structures at the level) over the maximum thoracic ratio. 

 

Large extra-mediastinal nodal aggregate: A continuous aggregate of nodal tissue that measures > 6 cm 

in the longest transverse diameter in the axial plane in any nodal area. 
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Appendix B – Central Pathology Review 

 
All patients entered into the study will have tumor tissue reviewed centrally for confirmation of CD30 

positive classical Hodgkin lymphoma (cHL).  Appropriate immunophenotyping to confirm the specific 

diagnosis of each subtype of HL will be performed. All immunohistochemical staining will be performed 

at the University of Utah/ARUP Laboratories under the supervision of Rodney Miles, who will also 

perform the morphologic and immunohistochemical review.  

 

PATHOLOGY GUIDELINES 

1 Pathology Goals 

Provide quality control by central pathologic review to confirm accurate diagnosis of cHL as well 

as accurate staging.  Confirmation of diagnosis is to be based on both morphologic and 

immunophenotypic criteria and should be performed on all initial diagnostic specimens 

whenever possible. 

2 REQUIREMENTS FOR HANDLING TISSUE OR BONE MARROW SPECIMENS AT PRIMARY 

INSTITUTIONS  

2.1 Tissue Specimens 

Tissue should preferentially, whenever possible, be obtained fresh and delivered immediately to 

the pathology laboratory for optimal handling.  Submit representative tissue sections of the 

tumor (either from initial diagnostic specimen or from relapse) for fixation including at least one 

block with 10% buffered formalin.  When sufficient tissue is present, fresh tissue should be 

submitted for flow cytometric immunophenotyping. 

 

3 SPECIMENS TO SUBMIT FOR CENTRAL PATHOLOGY REVIEW  

3.1 List of Specimen Types 

Materials to be submitted for retrospective pathology review include the following for the 

original diagnosis (when possible): 

Paraffin blocks from tumor biopsy.  If possible, it is preferred that paraffin blocks be submitted 

for review.  For surgical biopsy specimens 10% neutral buffered formalin is the preferred 

fixative.  If blocks are unavailable submit 20 unstained and 2 hematoxylin and eosin (H&E) 

stained slides. These sections should be placed on silane coated slides (e.g. Fisher Superfrost 

Plus).  

3.2 Pathology Reports 

A copy of all pathology reports on each case should be submitted. This should include: 

1. Final reports of diagnostic and relapse biopsies. 

2. All immunophenotyping reports of diagnostic and relapse biopsies.  

3. Results of any genotypic studies (i.e. gene rearrangement studies). 

4. Results of any cytogenetic (karyotypic) analysis or FISH studies.  
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4  SUBMISSION OF PATHOLOGY MATERIALS 

All material submitted for central pathology review should be sent to: 

 

Rodney R. Miles, M.D., Ph.D. 

Department of Pathology, Hematopathology 

Medical Director’s Area  100-G02 

ARUP Laboratories 

500 Chipeta Way 

Salt Lake City, UT  84108-1221 

Phone: 801-581-5854 

Fax:   801-585-3831 

rodney.miles@path.utah.edu 

 

5 PARAFFIN BLOCKS AND SLIDE-STORAGE/RETURN 

Paraffin blocks and slides will be retained at ARUP Laboratories at least until the Pathology 

Central Review is completed. For cases requiring urgent return of paraffin blocks or slides to the 

primary institution, the referring institution should contact Dr. Miles to request that initiation of 

the review process be expedited or blocks be returned immediately after completion of central 

review. 

 

6 PATHOLOGY CENTRAL REVIEW  

Confirmation of the diagnosis by central pathology review is required for continued inclusion in 

this study protocol. 

6.1 Lymphoma Classification 

Morphologic evaluation and classification of the study cases will utilize the criteria described in 

the 2008 World Health Organization Lymphoma Classification.  Eligible classes of cHL include 

Nodular Sclerosing, Mixed Cellullarity, Lymphocyte Rich or Lymphocyte Depleted. 

 

 6.2 Case Exclusion Criteria 

Criteria for case exclusion include:  

1.  Pathology central review diagnosis not eligible for this study. 

2. Dr. Miles will notify the study chairs if a case must be excluded based on either of the 

two criteria above.  The study chairs will contact the site PI. 
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Appendix C – Biology Specimens for Banking 
The submission of biology specimens from all surgical procedures is optional but encouraged. Bone 

marrow specimens and biopsy of tumor tissue for this study are only to be obtained at the time the 

respective procedure is being done for clinical care.  Although the emphasis of this protocol is the 

collection of fresh, viable tumor tissue, the minimum requirement for enrollment is Central Pathology 

Review and at least ONE of the following.  It is NOT necessary to have all of the following 

materials/tissues to enroll. 

 

1. REQUESTED SPECIMENS (IN ORDER OF RELATIVE PRIORITY): 

– Fresh never frozen tissue (1 gram) 

– Snap frozen tumor tissue (1 gram) 

– Formalin-fixed paraffin embedded block or formalin fixed tissue  

– 3 mL L/L involved bone marrow in EDTA (purple top) tubes for nucleated cell pellet 

– 3 mL of L/L involved pleural and/or pericardial fluid (see 6.1.7) 

Specimens will be sent to the CAYA- L/L-BRC using a specimen procurement kit. Specimen procurement 

kits include foil, zip lock bags, a truncated embedding mold, formalin container, parafilm and cryovials. 

Also included with each kit are complete instructions, an Exempt Human Specimen label, a dry ice label, 

and a Federal Express form (pre-billed to the CAYA- L/L-BRC).  Kits will be provided to institutions that 

open the protocol.  Please use these kits when sending biology specimens to the CAYA- L/L-BRC. To 

obtain a Specimen Procurement Kit, contact the CAYA- L/L-BRC. 

 

2.  PROCUREMENT OF SPECIMENS 

2.1 Tissue Samples 

Operating Room personnel should not put the tissue into fixative. The specimen should be brought to 

the Pathology Department quickly (by special messenger if necessary), to allow for appropriate 

apportioning of the specimen for diagnostic and biologic studies. It may be appropriate to hold 

occasional meetings of surgical, laboratory, and clinical research personnel to emphasize the urgency of 

processing these specimens rapidly, preferably within 20 minutes. All tissue specimens should be as 

sterile as possible. Specimens that are not maintained sterile should not be submitted as fresh never 

frozen, but may be submitted for all other specimens.  After the necessary tissues are obtained for local 

institutional diagnosis and research and therapeutic clinical trials, tissue should be submitted to the 

CAYA- L/L-BRC. 

2.2 Preparation of Specimens 

Promptly following removal of tissue or cells, specimens should be prepared as described below. The 

following samples should be obtained and shipped for all patients except where indicated below.  The 

procedures are listed in the order of priority.  

2.2.1 Fresh Tumor 

Fresh, unfixed tumor (approximately 1 gm is optimal, but smaller amounts are acceptable) that is not 

needed for diagnostic or patient management purposes should be shipped to the CAYA- L/L-BRC. The 

tissue should be placed in RPMI media (included in the biology study kit) and refrigerated, NOT FROZEN. 

This tissue should be shipped immediately to the CAYA-NHL-BRC on wet ice for receipt within 1-2 days 

of the biopsy procedure. 

2.2.2 Snap frozen tumor 

Snap frozen tumor tissue should be submitted (> 1 gm optimal, but send any available frozen samples, 

no upper limit) for biochemical and genetic studies, and tumor banking. If more than 1 gram is available, 

cut tissue into 1 gram aliquots. Please snap-freeze the tumor specimen expediently to preserve RNA 

integrity.  Wrap tissue in foil and snap freeze in liquid nitrogen or cold isopentane. We strongly 
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encourage pathologists who receive a large nodal sample to send all tumor tissue not needed for clinical 

management of the patient to the CAYA- L/L-BRC.  

2.2.3 Formalin-fixed paraffin embedded (FFPE) block or formalin fixed tissue  

Stained (2 H & E from each block) and unstained slides (20 slides from representative blocks) must be 

submitted for central pathology review (see 4.1 above).  The FFPE tissue submission discussed here 

would be in addition to that requirement. 

Occasional patients will have insufficient tissue available after diagnostics are completed to allow 

submission of fresh or frozen tissue for biology studies.  In other cases, all tissue will be received already 

in formalin.  In these instances, the submission of FFPE tissue can still provide tissue for biology studies.  

FFPE tissue can be submitted as a paraffin block (ideally), or as an alternative, a “thick scroll” (50 - 100 

micron-thick section in a microfuge tube) from the diagnostic block may be submitted.  Submission of 

paraffin block(s) to the CAYA  L/L BRC at the time of slide submission for Central Pathology Review is 

ideal and allows for additional slides to be cut and for banking of FFPE tissue by cutting a thick scroll.  

Blocks can be returned if requested, and in that case will not be depleted.  

2.2.4 Bone marrow involved by HL. 

HL involved bone marrow is to be collected in shipping media (SM) in special 15 mL conical tubes. The 

SM contains RPMI with EDTA as the anticoagulant. These tubes will be shipped to each participating 

institution as a part of the Specimen Procurement Kit, where they can be stored frozen at -20°C until 

use. Tubes are stable for 3 months if refrigerated and stable for 1 year if frozen. 

2.2.5 Bone Marrow Collection Procedures for Reference Laboratory: 

a. Collect BM into a syringe and transfer the specimen immediately into the SM tube with RPMI/EDTA. 

b. Mix well. 3 mL of BM can be placed in 1 SM tube. If you don’t have SM tubes, you can place the BM 
into large purple EDTA tubes that are commonly available in most hospitals. However, the viability of 

the cells is greatly enhanced in the SM tubes. 

c. Use multiple syringes and tubes as necessary. Reposition the BM aspirate needle at least once during 

the diagnostic procedure to ensure the maximum quality of BM. DO NOT SHIP SYRINGES. 

Whenever possible, FFPE slides and/or blocks should also be submitted for involved bone marrow as in 

2.2.5. 

2.2.6 Pleural or ascitic fluid (HL involved) 

When available in excess of requirements for diagnosis, pleural fluid and/or ascitic fluid should be 

submitted fresh in RPMI.  3 mL should be mixed with an equal part of Shipping Medium (SM), 

refrigerated, and shipped immediately to the CAYA-L/L-BRC on wet ice for receipt within 1-2 days of the 

procedure. 

2.2.7 Blood specimens 

Collect two 5 ml EDTA tubes (“purple tops”) and one 5 ml serum (“red top”) tube. These samples should be 
shipped at 4C. 

 

3. SHIPPING OF SPECIMENS 

Frozen tissue must be shipped on dry ice, and fresh tissue in RPMI must be shipped refrigerated on wet 

ice packs (NOT FROZEN).  Slides and paraffin blocks may be shipped to the address below at ambient 

temperature or refrigerated. 

Specimen Procurement Kits for shipping frozen tumor tissue to the CAYA-L/L-BRC are provided to study 

centers and replaced when a patient is enrolled. To request a Specimen Procurement Kit, contact the 

CAYA-L/L-BRC. 

 

1. Before the frozen tissue is placed into the Specimen Procurement Kit, it must first be placed in three 

separate layers of packaging:  

a. Place the tissue in a zip-loc bag.  
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b. Place the zip-loc bag in the plastic watertight biohazard diagnostic envelope and seal the envelope 

securely.  

c. Place the clear plastic biohazard diagnostic envelope inside the pressure-proof Tyvek diagnostic 

envelope and seal securely.  

2. Place the frozen tissue inside the kit compartment with dry ice. Layer the bottom of the compartment 

with dry ice until it is approximately one-third full. Place the frozen specimens on top of the dry ice. 

Cover the specimens with the dry ice until the compartment is almost completely full.  

3. Place the transmittal form inside the compartment.  

4. Place the stryofoam lid on top to secure specimens during shipment.  

5. Close the outer lid of the Specimen Procurement Kit and seal it with filament or other durable sealing 

tape.  

6. Complete the pre-printed Federal Express air-bill and insert it into the plastic pouch. Attach the pouch 

to the top of the kit. Complete the dry ice label (UN 1845). Stick the dry ice and Exempt Human 

Specimen labels to the side of the kit. Ship the kit via Federal Express Priority Overnight using the CAYA-

L/L-BRC Federal Express account number. Arrange for Federal Express pick-up per your usual 

institutional procedure or by calling 1-800-238-5355. When requesting pick-up, be sure to give the 

appropriate FedEx account number, but stress that pick-up is at your institutional address.  

 

Ship specimens to:  

CAYA-L/L-BRC  

Perelman School of Medicine, The University of Pennsylvania 

KEJ-Lim Lab 

610 Stellar Chance Laboratories 

422 Curie Blvd. 

Philadelphia, PA 19104 

Delphine Rolland, PhD: drolland@mail.med.upenn.edu 

Phone: 215-898-6544 

Please email Dr. Roland at drolland@mail.med.upenn.edu to alert the lab that a specimen is being sent. 

Shipments must be shipped out Monday – Thursday for overnight delivery on Tuesday – Friday. 
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Supplemental Table 1: The temporary stopping rule based on the one-year EFS proportion 

not less than 75% for high-risk group in cHL 

The Look 

(Year) 

Spending 

function 

Alpha 

EFS 

proportion at 

each look 

Number 

patient in 

the study 

Expected 

failure 

number 

Stopping 

boundary (the 

number of failure) 

0.5 <0.00001 0.75 1 0.25 - 

1 0.00024 0.75 2 0.5 - 

1.5 0.00267 0.75 3 0.75 - 

2 0.0093 0.75 4 1 - 

2.5 0.02001 0.75 5 1.25 5 

3 0.03371 0.75 6 1.5 5 

3.5 0.0493 0.75 7 1.75 5 

4 0.06591 0.75 8 2 5 

4.5 0.08295 0.75 9 2.25 6 

5 0.1 0.75 10 2.5 6 

The study was designed for accrual of 10-12 patients with high-risk cHL. The stopping rule was 

calculated to be triggered if the one-year EFS proportion was <75%. The stopping rule was based 

on the O’Brien-Fleming boundary. The lower (one-sided) stopping boundary of patients at each 

look (every 6 months) were calculated with survival proportion and spending function. EFS, 

event free survival; cHL, classical Hodgkin lymphoma.
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Supplemental Table 2: The temporary stopping rule based on the one-year EFS proportion 

not less than 85% for intermediate-risk group in cHL 

The 

Look 

(Year) 

Spending 

function 

Alpha 

EFS 

proportion 

at each 

look 

Number 

patient in 

the study 

Expected 

failure 

number 

Stopping 

boundary (the 

number of failure) 

0.5 <0.00001 0.8 2 0.4 - 

1 0.00024 0.8 4 0.8 - 

1.5 0.00267 0.8 6 1.2 6 

2 0.0093 0.8 8 1.6 6 

2.5 0.02001 0.8 10 2 6 

3 0.03371 0.8 12 2.4 7 

3.5 0.0493 0.8 14 2.8 7 

4 0.06591 0.8 16 3.2 7 

4.5 0.08295 0.8 18 3.6 8 

5 0.1 0.8 20 4 8 

The study was designed for accrual of up to a maximum of 20 patients with intermediate-risk 

cHL. The stopping rule was calculated to be triggered if the one-year EFS proportion was <85%. 

The stopping rule was based on the O’Brien-Fleming boundary. The lower (one-sided) stopping 

boundary of patients at each look (every 6 months) were calculated with survival proportion and 

spending function. EFS, event free survival; cHL, classical Hodgkin lymphoma.  
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