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Diffuse large B cell lymphoma (DLBCL) Protocol
Introduction
Diffuse large B cell lymphoma (DLBCL) represents 25 % of all lymphomas. The median age is in the
seventh decade but the range is broad. Histologically, they are characterized by a diffuse
proliferation of large neoplastic B cells. Up to 40% are at least initially confined to extranodal sites.
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2.

Diagnosis

Requires an adequate biopsy, usually an excision lymph node biopsy where possible or a core biopsy.
All cases should be reviewed at lymphoma conference MDM.

Molecular Profile



Data from microarrays can identify subgroups of DLBCL including germinal centre B cell
lymphoma, activated B cell lymphoma and primary mediastinal B cell lymphoma. See above
graph.



Germinal centre B cell origin (GCB) and non-Germinal B cell can be accurately predicted using a
panel of 3 immunohistochemistry stains known as the Hans algorithm.

*Results prior to the Rituximab era
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Cytogenetic profile
Overlap can exist between DLBCL and Burkitt Lymphoma. The previous WHO provisional entity of B
cell lymphoma, unclassifiable, with features intermediate between diffuse large B cell lymphoma
and Burkitt lymphoma has been replaced by High grade B cell lymphoma with MYC and bcl2 and
or bcl6 rearrangements (WHO 2016).

High grade B cell lymphoma NOS. These are aggressive lymphomas for which the most appropriate
therapeutic approach is rapidly evolving. See graph below.
A minority of these are “double hit” lymphomas (MYC/8q24 breakpoint in combination with a
BCL2/18q21 and/or BCL6/3q27 breakpoint) are associated with a very poor prognosis.
MYC rearrangement occurred in 9%, but the partner matters. Some reports have shown that when
myc is rearranged with an Ig partner (t(8;14) IgH or t(8;2) and t(8;22) Igkappa and Iglambda), the
prognosis is much worse than when myc is rearranged with a non-IG partner, others have shown the
opposite. Hence it is recommended that both subtypes are considered aggressive and treated
intensively.
Double-hit with BCL2 occurs more often in germinal centre B-cell-like lymphomas, whereas doublehit with BCL6 occurs in activated B-cell lymphoma and may be less unfavourable.
Lymphomas may overexpress c-myc and bcl-2 protein (double expressors) do not carry the same
adverse prognosis as double hit lymphoma . They are part of a prognostic profile for DLBCL rather
than a separate category.
Double expressors are 5 x more common and more likely to be of non-GCB type than GCB type (true
double hit), and have inferior outcome to those who do not express the protein.

See survival graph below.
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3.

Staging



Full blood count, Na, K, Ca, PO4, renal function, urate, liver function tests.



LDH, immunoglobulins



HIV, hepatitis B and C testing.



Bone marrow biopsy with unilateral trephines obtaining 20 mm of haematopoietic tissue for
assessment. Evidence to justify replacement of bone marrow staging with PET CT is now
internationally acknowledged.



CT scan chest, abdomen, pelvis +/- neck if lymph node palpable in the neck.



A cardiac echocardiogram is recommended for patients who are to receive an anthracycline.



Lumbar puncture with cytology and flow cytometry should be considered for those at high risk
of CNS involvement, they include:
-

Testicular lymphoma

-

Breast lymphoma

-

Epidural lymphoma

-

Sinus or Waldeyer’s ring involvement

-

Bone marrow involvement

-

Renal and adrenal glands involvement

-

>1 extra nodal site involvement

-

Double hit lymphoma
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The Ann Arbor (Cotswold modification) staging system is used:

I

Involvement of a single lymph node or lymphoid structure (spleen, thymus, Waldeyer’s ring)

II

Two or more regions on the same side of the diaphragm

III

Two or more regions on both sides of the diaphragm

IV
Involvement of extranodal sites (such as liver, lung or marrow) not due to direct extension
from a nodal site
E


Involvement of a single extranodal site, adjacent to a known nodal site

X Bulky Disease


10 cm maximal dimension of a nodal mass, or

Mediastinal mass >1/3 internal transverse diameter of the thorax measured at the level of T5/6
intercostal space on PA CXR.
B Symptoms


Recurrent unexplained fever > 38º or



Recurrent unexplained drenching night sweats or unexplained weight loss (>10% from baseline
in the previous six months)

4.

The Role of PET in DLBCL



Baseline PET scans are not part of routine staging but can be requested if CT scan staging results
are ambiguous.



There is conclusive evidence that PET CT can replace bone marrow biopsy for staging purposes.
At ADHB 20 mm biopsy is still standard practice but if PET CT performed Bone marrow biopsy is
not necessary unless the clinician is concerned.



Interim PET scans have a low positive predictive value around 25% in DLBCL and are therefore
not recommended.



End of treatment PET scans using published consensus response criteria show NPV of 92% and
PPV of 80%. Recommended PET scan for those with a residual mass on interim CT scan or at the
end of therapy (≥2-3cm).




To avoid false positive results PET scans are best undertaken:
a. 3 weeks post chemotherapy or <4days before the next cycle of chemotherapy
b. 8-12 weeks post radiotherapy
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c. A positive end of treatment PET scan should be verified by a tissue diagnosis when possible

5.

Prognosis

Prognostic factors include:
International Prognostic Index (IPI)
The molecular profile differentiating germinal centre vs activated B cell phenotypedouble/triple hit
lymphomas. Recent data have shown that next generation sequesncing has identified different
molecular prognostic profiling, see below.

5.1

International Prognostic Index (IPI)

One point is given for each of the following risk factors:



Age >60yrs



PS ≥2



LDH>ULN



Extranodal sites ≥2



Stage III or IV

Risk Category

Number of Factors

4yr PFS*

4yr OS*

0-1

85%

96%

Low Intermediate

2

80%

91%

High Intermediate

3

57%

54%

4-5

51%

59%

Low

High
*(with rituximab containing regimen)

Age Adjusted IPI - for patients less than 60 years of age. Prognostic factors – includes all the factors
listed for the IPI except age and number of extranodal sites. Scores are out of three:
Low risk

0

Low Intermediate

1

High Intermediate

2

High

3
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Two year Event-Free Survival
EFS at 24 months is a robust end point for disease-related outcome in Diffuse Large B-Cell
Lymphoma treated with immunochemotherapy. JCO 32, 2014
Patients with a 2 year EFS have a subsequent overall survival equivalent to that of the age and sexmatched population. By 2 years post diagnosis the chance of relapse ( 8% ) in the next 5 years is the
same as the chance of dying of something else in the next 5 years.
5.2

Prognostic Significance of Stage and Bulk

Includes

Limited Stage

Advanced Stage

IA, IE includes bulk (>10cm)

IB, IIB

IIA, IIE non bulk (<10cm)

II with bulk >10cm
III, IV

5yr OS

5.3

70-90%

45-50%

Molecular Profile



Data from microarrays can identify subgroups of DLBCL including germinal centre B cell
lymphoma, activated B cell lymphoma and primary mediastinal B cell lymphoma.



Germinal centre B cell origin (GCB) and non-Germinal B cell can be accurately predicted using a
panel of 3 immunohistochemistry stains.
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The differentiation into GCB and non GCB DLBCL remains relevant for current clinical practice in view
of the emergence of targeted therapies as part of the R-CHOP treatment regimen. Some literature
supports a more aggressive approach for non-GCB with regimens such as ABCVP and R2CHOP (RCHOP and lenalidomide).
5.4 How gets FISH for gene rearrangements?
All GCB lymphoma (using Hans classifier which gets it right 80% of the time (NZ experience)
Not done in PCNSL lymphoma (all ABC) and no treatment differentiation between R-CHOP and R-DAEPOCH
Primary mediastinal are virtually never associated with myc, bcl-2 or bcl-6 rearrangements a lack of
all three by FISH can sometimes be useful information diagnostically.
FISH is not recommended in those not fit enough for R-CHOP in the first place. ( That criteria alone
reduces the amount of testing by about 25%.)
5.5 NGS
Emerging data are showing a difference in survival in different subgroups. See below.
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CNS PROPHYLAXIS
In an analysis of the large, prospective RICOVER-60 study in which elderly patients with DLBCL were
treated with CHOP-14 with or without rituximab, Boehme et al (2009) identified the following
factors as independent predictors of CNS relapse risk:
elevated serum level of lactate dehydrogenase (LDH)
and >1 extranodal site of disease
and the presence of B symptoms.
Also specific sites: bone marrow (with large cell lymphoma) (Bos et al, 1998), breast (Ryan et al,
2006), testis (Zucca et al, 2003), kidney (Villa et al, 2010), adrenal glands (Tomita et al, 2012), and
epidural (Ferreri et al, 2009) are also considered an indication for CNS prophylaxis
The 2-year actuarial risk of CNS relapse for patients with all three risk factors, which comprised 4.8%
of the cohort, was 33.5%. The use of IT prophylaxis did not significantly reduce the risk of CNS
relapse in this cohort, a finding also shown in other studies.
A retrospective review of three Australasian centres who targeted patient for CNS prophylaxis if they
had two or more risk factors showed that the addition of high-dose IV MTX and/or cytarabine was
associated with lower incidence of CNS relapse compared with IT chemotherapy alone
These patient should all have a diagnostic LP sent for flow cytometry and consideration given to IV
MTX 3 gm/m2 preferably concurrent with R-CHOP x 2-4 doses or post R-CHOP completion when the
former is not possible due to increasing toxicity.

6.

Treatment Rationale for Localised Disease

Localised disease encompasses:


Stage IA/IE including bulk



Stage IIA/IIE excluding bulk >10cm
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IB, IIB and II with bulk >10 cm should be treated as for advanced stage disease. Cases with bulk of 710 cm or multiple sites should be considered on a case by case basis and potentially treated as for
advanced stage disease.

The SWOG study was performed in the pre-rituximab era and identified a group “very limited
disease” (stage 1, 1E without bulk or IPI 0) that do well with limited systemic chemotherapy - 3
cycles CHOP combined with IF XRT. Patients with more “advanced” localised disease (stage 1 with
IPI RFs/bulk or stage II ) do not fare as well because of higher systemic relapse risk and with further
follow up late relapses have been ongoing. Limited cycles of CHOP + IF XRT is therefore only
recommended as the ideal treatment plan for the occasional patient with very limited disease,
including stage I gastric DLBCL.
For the remainder early stage disease consider six cycles of R-CHOP and IF XRT.
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7.

Treatment Rationale for Advanced Stage

Stage I/IIB
Stage II bulk (>10cm)
Stage III/IV

7.1

Choice of Chemotherapy



R-CHOP remains accepted first line treatment with no consistent superiority of second or third
line regimens demonstrated.



Despite the major advances associated with the addition of rituximab, the prognosis remains
inferior for patients with high IPI (3-5) , and those with an ABC immunophenotype



Double/ triple hit lymphomas and primary mediastinal B cell lymphoma are now recommended
for R-DA-EPOCH.



Double/ triple hit lymphomas :Autologous stem cell transplantation is used as consolidation post
6 cycles of R-DA-EPCOH.

7.2

Number of Cycles of Chemotherapy



There are no large studies comparing number of cycles of RCHOP-21 and the majority of studies
have used eight cycles.



Local practice is to restage after three to four R-CHOP and again after six cycles. Those with a
poor response, less than PR, to four cycles of RCHOP should be reviewed and consider using PET
scanning to evaluate need for salvage therapy.



Those with a residual (>2-3 cm) mass at the end of six to eight cycles should have a PET scanfunded (see role of radiotherapy below).
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7.3

The Role of Radiotherapy to Areas of Bulk

In stages III/IV with bulk:



The presence of bulk is an adverse factor.



The majority of patients with stage III/IV disease with bulk will relapse at distant sites rather
than at the site of bulk.



Patients in CR after completion of six cycles do not to benefit from additional radiotherapy.



Patients not obtaining CR appear to benefit from additional radiotherapy.



PET/CT is funded for evaluation of a residual mass post chemotherapy to guide this decision.

In stage II with bulk >10cm:



The role of RT to bulk stage II is also controversial. However the addition of radiotherapy in this
group is the current local practice in this group. Most cases discussed at lymphoma MDM and
early referral for radiotherapy consultation is recommended.

Standard of Care
1. Six cycles of RCHOP-21 chemotherapy (two additional cycles of Rituximab can be given is
physicians choice)
2. Restaging with CT scan +/- bone marrow if marrow involved at diagnosis after three to four
cycles
3. PET CT after six cycles if residual mass at interim CT.
4. RT for Stage II with bulk >10 cm
5. RT for Stage III/IV not in CR/Cru after chemotherapy

8.

Special Circumstances

8.1

Treatment of the Elderly
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70% of DLBCL occurs in patients >60yrs of age.



Response rates to therapy are similar in the elderly and those <60yrs.



Response rates decline with reduction in dose intensity.



Efforts should, therefore, be made to treat the elderly with good performance status with
standard therapy.

i.

Prephase chemotherapy (100mg prednisone days 1-7) prior to cycle 1 RCHOP-21.

ii. For patients complaining of fatigue after tapering prednisone, hydrocortisone 20 mg mane
and 10 mg midday was used.


8.2

In the very elderly (>75yrs) giving 75% of the dose of cyclophosphamide, doxorubicin can be
given to assess tolerance with an aim to escalate to 100% of the dose if tolerated. This is
preferred local practice over mini- R-CHOP.

Treatment Where Anthracyclines are Contraindicated

Doxorubicin should be substituted for a less cardiotoxic agent. There is little trial data to allow
recommendation of one regimen over another in this setting. Options include:



FIRST CHOICE:



R-GCVP RItuxumab, cyclophosphamide, gemcitabine, vincristine, prednisone.




SECOND CHOICE:
Substitution of doxorubicin in CHOP for etoposide 50 mg/m2 IV Day 1 followed by 100mg/m2 po
Days 2 and 3

8.3

Treatment in HIV+ Patients

In the recent cART era, despite frequent high-risk features, the 2-year overall survival of HIV-DLBCL
patients reaches 75%. Outcomes after R-CHOP therapy are similar to those of HIV-negative patients
with similar aaIPI
cART therapy is continued through R-CHOP therapy.
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8.4

Treatment of PTLD disease (see detailed protocol in a separate document)






Polymorphic PTLD: reduce immune suppression and single agent rituximab
Monomorphic PTLD; treat as per the systemic lymphoma protocol
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8.5

Primary CNS Lymphoma (see detailed protocol in separate document)

This is an extranodal lymphoma that arises in the brain, eye, meninges or spinal cord in the absence
of systemic disease. There is no general consensus on optimal management of this condition.
Various strategies have been employed in studies.

Prognostic factors (IELSG):



Age >60yrs



ECOG PS >1



Raised LDH



Raised CSF protein



Deep brain sites involved

8.5.1 Treatment (Induction / Consolidation) Concepts:
▪

In view of the rarity of the disease there are few randomised studies’ data. There is no general
consensus on optimal management of this condition, but it is agreed on that high dose
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methotrexate of 3g/m2 and more is the corner stone in the treatment of PCNSL. Various
strategies have been employed in studies. Taking these studies together, the following
considerations should be followed:
▪

Surgical debulking
o Advise against surgical resection because it can induce neurologic deficits and treatment
delays and has not been associated with survival benefits according to a meta-analysis of
50 published prospective and retrospective series
o Tumour resection should be rerved for the timely control of neurologic deterioration
because of brain herniation or ventricle dilation to provide prompt treatment in “fit”
patients
o Potentially used for those with very bulk superficial disease and imminent conning

▪

Steroids
o Withheld in patients with a presumptive diagnosis of PCNSL until tissue is obtained
o Steroid administration during anti-lymphoma therapy should be modified according to
clinical requirements and until radiologic confirmation of response, and then tapered as
soon as possible to reduce their immunosuppressive effect

▪

Radiotherapy as induction
o In one study, radiotherapy (36-40 Gy) yielded an overall response rate of 90% but a
median overall survival of only 11.6 months, with >60% of patients experiencing
progression of lymphoma within the irradiated field
o Significant long-term neurotoxicity of whole-brain radiotherapy (see neurocognitive
sequelae below)
o Whole brain radiotherapy 40gy not recommended in induction

8.5.2

Neurocognitive Sequelae of WBRT
Neurocognitive effects are common and are multifactorial:
a. CNS lymphoma – whilst imaging shows solitary lesions, autopsy studies have shown
widespread infiltrative disease.
b. Age-related co-morbidities can be common in this age group (median age for PCNSL
60yrs).
c. Treatment related – both methotrexate and WBRT+/- chemotherapy have neurological
sequaele. However, the effects are more pronounced with whole brain radiotherapy
especially in those >60yrs of age.
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Correa, D. D. et al. Neurology 2004;62:548-555

.
The cumulative incidence of neurotoxicity at five years has been reported at 24% but is higher in
those >60 years of age and in those treated with WBRT of 40gy.

8.5.3

Treatment Protocols

1. MATRix
FOUR (21-day) cycles





Day -5 and 0: Rituximab 375mg/m2
Day 1: Methotrexate 3.5g/m2 (0.5g/m2 in 15 min, followed by 3g/m2 in a 3h infusion)
Day 2 and 3: Cytarabine 2g/m2 (1h infusion) q12h (4 doses)
Day 4: Thiotepa 30mg/m2 (30 min infusion)

Dexamethasone can be used, but dose reduced or interrupted once tumour regression was
confirmed by neurological improvement or neuroimaging.
Ferreri, A. J., Cwynarski, K., Pulczynski, E., Ponzoni, M., Deckert, M., Politi, L. S., ... & Ambrosetti, A. (2016).
Chemoimmunotherapy with methotrexate, cytarabine, thiotepa, and rituximab (MATRix regimen) in patients with
primary CNS lymphoma: results of the first randomisation of the International Extranodal Lymphoma Study Group-32
(IELSG32) phase 2 trial. The Lancet Haematology, 3(5), e217-e227.

Each thiotepa 15mg vial costs approximate $425 per vial excluding GST. Assuming average BSA of
2, each dose (30mg/m2) will cost approximately $1700 and 4 doses will cost $6800.

2. MPV-R & rd WBRT Protocol (MSKCC)
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FIVE 14-day cycles of induction chemotherapy with rituximab, methotrexate, procarbazine, and
vincristine (R-MPV) given as follows:





Day 1: rituximab 500 mg/m2
Day 2: methotrexate 3.5 g/m2 (over 2 hours), vincristine 1.4 mg/m2 (cap at 2.8 mg))
Days 1 to 7: procarbazine 100 mg/m2/d (odd cycles only)
Day 3: calcium folinate rescue until methotrexate levels <0.05 micromol/L

No methotrexate dose adjustment according to creatinine clearance.
Patients who achieved a CR after five cycles received rd WBRT (23.40 Gy in 1.8-Gy fractions13) 3 to 5
weeks after chemotherapy completion
TWO (28-day) cycles of high dose cytarabine consolidation after RT
 Day 1 and 2: Cytarabine 3g/m2/day
Patrick G. Morris, et al, Rituximab, Methotrexate, Procarbazine, and Vincristine Followed by Consolidation Reduced-Dose
Whole-Brain Radiotherapy and Cytarabine in Newly Diagnosed Primary CNS Lymphoma: Final Results and Long-Term
Outcome, J Clin Oncol 31:3971-3979.

3. Single Agent High Dose Methotrexate with or without Rituximab
6-8cycles (14 days)




Day 1: Methotrexate 8g/m2 IV over 4 hours
Day 2: Calcium folinate 100mg/m2 every 6 hours until MTX < 0.05
Day 3: Rituximab 375mg/m2 IV cycles 1 to 6

If CR, Cru  Consolidation
 Days 1-2: Cytarabine 2g/m2 over 2 hours every 12 hours x 4 doses
BATCHELOR T, CARSON K, O’NEILL A, ET AL. TREATMENT OF PRIMARY CNS LYMPHOMA WITH
METHOTREXATE AND DEFERRED RADIOTHERAPY: A REPORT OF NABTT 96-07. J CLIN ONCOL. 2003;21(6): 1044-1049.

4. Methotrexate + Cytarabine (IELSG 20)
4 (21-day) cycles



Day 1: Methotrexate 3.5g/m2
Day 2 and 3: Cytarabine 2g/m2 q12h (4 doses)

Ferreri, A. J., Reni, M., Foppoli, M., Martelli, M., Pangalis, G. A., Frezzato, M., ... & Rossi, G. (2009). High-dose cytarabine
plus high-dose methotrexate versus high-dose methotrexate alone in patients with primary CNS lymphoma: a
randomised phase 2 trial. The Lancet, 374(9700), 1512-1520.

8.5.4 Other induction protocols that include agents not currently funded by Pharmac:
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1. MBVP-R
TWO (28-day) cycles







Day 1 and 15: methotrexate 3g/m2 + calcium folinate rescue
Days 2 and 3: teniposide* 100mg/m2
Day 4: carmustine 100 mg/m2
Days 1 to 5: methylprednisolone 60 mg/m2 or oral prednisone 60mg/m2 daily
Days 1, 7, 15 and 22 cycle #1 and Days 1 & 15 cycle #2: Rituximab 375mg/m2
Day 5: Filgrastim sc daily until ANC > 1.0

* Note that teniposide is not currently funded by Pharmac (2017).
Poortmans, P. M., Kluin-Nelemans, H. C., Haaxma-Reiche, H., Van’t Veer, M., Hansen, M., Soubeyran, P., ... & Van Imhoff, G. (2003).
High-dose methotrexate-based chemotherapy followed by consolidating radiotherapy in non–AIDS-related primary central nervous
system lymphoma: European Organization for Research and Treatment of Cancer Lymphoma Group Phase II Trial 20962. Journal of
Clinical Oncology, 21(24), 4483-4488.

2. MTR
Remission Induction Therapy, four (14-day) cycles





Day 1: Methotrexate 8g/m2 IV over 4 hours
Day 2: Calcium folinate 100mg/m2 every 6 hours until MTX < 0.05
Day 3: Rituximab 375mg/m2 IV cycles 1 to 6
Day 7-11: Temozolomide* 150mg/m2 PO (odd cycles only)

If CR, Cru  Consolidation
 Days 1-4: Etoposide 40mg/kg continuous IV over 96 hours
o Corrected body weight (kg) = ideal weight + 0.25 (actual weight – ideal weight)
 Days 1-4: Cytarabine 2g/m2 over 2 hours every 12 hours x 8 doses
If PR, SD, PD  off protocol
* Note that temozolomide is not currently funded by Pharmac (2019).
Rubenstein JL, Hsi ED, Johnson JL, et al. Intensive chemotherapy and immunotherapy in
patients with newly diagnosed primary CNS lymphoma: CALGB 50202 (Alliance 50202). J Clin Oncol. July 2013

8.5.6 Consolidation with autologous peripheral stem cell transplantation protocol
HCT-ASCT
 Day 1: Rituximab 375mg/m2
 Day 2: Carmustine 400mg/m2
 Day 3 to 4: Thiotepa 5mg/kg
 Day 7: ASCT

Thiotepa comes in 100mg vial which costs 2325.24 per vial. Assuming average weight of 70kg, it
will cost 32553.36 per 20mg/kg dose.
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8.5.7 For those not candidates for systemic therapy, options include:

8.5.8



Whole brain radiotherapy can be considered.



Primary CNS lymphoma responds well to systemic steroid which can be used palliatively.



Intrathecal chemotherapy (weak evidence).

CNS Involvement in Patients with Systemic DLBCL

There is little published data in this area and much in this area is extrapolated from management of
primary CNS lymphoma.
MATRix x 3 cycles
R-ICE x 3 cycles
ASCT conditioning
Thiotepa
BCNU

8.5.9

CNS Prophylaxis in High Risk Disease

Patients with high risk of CNS relapse should be offered systemic HDMTX in conjunction, or
after the completion of RCHOP treatment.
These include:
-

Testicular lymphoma

-

Breast lymphoma

-

Epidural lymphoma

-

Renal and adrenal glands involvement

-

>1 extra nodal site involvement with elevated LDH or B symptoms
Treatment Regimen:



Systemic methotrexate 3.0 g/m2.



Two cycles if low risk ie csf flow negative and CNS IPI intermediate or high risk



Four cycles interspersed with chemotherapy if csf flow positive.

8.6

Primary Mediastinal B Cell Lymphoma
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8.6.1 Clinical Features:

8.6.2

8.6.2



Represents <3% of DLBCL.



The clinical features, pathology, genetics and transcriptional profile distinguishes this
disease from other types of DLBCL.



Appears to arise from B cells within the thymus and presents as a bulky tumour in the
anterior mediastinum that can cause compressive effects.



Tumour extension is local, invading lungs, chest wall, pleura and pericardium often
resulting in effusions.



Extranodal sites may be involved – kidneys, adrenals, liver, ovaries, CNS.



The disease affects females more than males and peak incidence is in the third and
fourth decades.



Neuroimaging and CSF examination should be considered for those with extranodal
involvement or a raised LDH.

Prognosis


The IPI is of limited utility due to the age distribution and usual confinement to the
mediastinum



Negative predictors of survival in this disease include:
-

Age >40yrs

-

Male sex

-

LDH >2xULN

-

PS≥2

-

Advanced disease

Management


Initial therapy is critical as there are poor response rates to salvage chemotherapy



Responses to Dose Adjusted EPOCH + R in a small study look very promising (see
Regimens for protocol, (Wyndham Wilson et al NEJM.)



RCHOP appears inferior to 3rd generation regimes but has not been directly compared to
R-DA-EPOCH



The advantage of using R-DA-EPOCH is that radiotherapy is avoided and can be given as
outpatient treatment via infusion pump in most centres



In the era of PET scanning, the role of IF RT is uncertain. Whilst reports show increased
rates of converting PR to CR with RT, other reports show excellent results with
chemotherapy alone. The majority of cases are young females in whom mediastinal
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radiotherapy can carry significant late toxicities and needs to be reviewed carefully. PET
to guide the use of radiotherapy can be considered.

Recommended therapy is for R- DA_EPOCH chemotherapy

8.7

Primary Testicular DLBCL

Represents 1-2% of NHL, median age of presentation 66 years.

8.7.1

8.7.2

8.7.6

Diagnosis and Staging


A unilateral orchidectomy is usually performed initially to obtain diagnostic tissue



Staging must involve CT chest, abdo, pelvis, bone marrow biopsy with two trephines



CSF for cytology and cell markers is required at diagnosis and those with involvement
should be treated as per the DLBCL with CNS involvement section of this protocol.

Prognosis


Outcome is worse than would be predicted by the IPI and stage.



Whilst 80% present with stage I-II disease with a low or low-intermediate IPI, the five
year OS is 48% and 10 year OS 27%.



Relapse is common and frequently involves the CNS (frequently with parenchymal
disease), contralateral testis or other extranodal sites (hence prophylaxis to these sites).

Treatment Recommendation



Systemic therapy with RCHOP – six cycles of chemotherapy, contralateral scrotal
irradiation.



CNS prophylaxis is recommended with intravenous high dose methotrexate. 2-4 cycles



Contralateral scrotal irradiation (30Gy) has been evaluated in small trials and appears to
be of benefit with low morbidity (infertility, but normal or near normal production of
testosterone).
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9.

Relapsed/Refractory Disease



Relapsed disease requires confirmation with FNA or biopsy.



Repeat staging investigations required

Good prognosis features in relapsed disease are:


Remission duration >12 months



Low R-IPI score 1-2



Chemosensitivity to salvage chemotherapy

Relapse after prior therapy with a Rituximab-containing regimen is associated with a poorer
prognosis.

The aaIPI (age adjusted IPI) at relapse has been shown to be predictive in those going forward for
autologous stem cell transplant.

aaIPI
Number of Factors

4yr PFS

4yr OS

0

70%

74%

1

39%

49%

2-3

16%

18%

For those <70 years with good performance status and chemosensitive disease, the treatment of
choice in relapsed disease is salvage chemotherapy followed by autologous stem cell
transplantation.

The optimal salvage for patients who have been treated with prior rituximab is not yet established
Options include
R-ICE
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R-DHAP
R-GDP

For those not candidates for high dose therapy, palliative options include:


GDP



CEPP



PEPC



Radiotherapy for localized disease

10.

Regimens
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10.1

CHOP-based Regimens

10.1.1 RCHOP-21

Drug Dosages
Rituximab

375 mg/m2 Day 1

Vincristine

1.4 mg/m2 ividay1 (max 2 mg)

Doxorubicin

50 mg/m² IVI Day 1

Cyclophosphamide

750 mg/m² IVI Day 1

Prednisone

100 mg orally Days 1-5

Supportive Therapy



Assess risk for tumour lysis and take appropriate measures including allopurinol



Antimetics (moderately emitogenic)



Cyclophosphamide fluid loading



Premedication for rituximab



Use of granuolocyte growth factor

There is general consensus amongst professional organisations (NCCN, ASCO, EORTC) with regard to
guidelines for the use of prophylactic CSFs. (appendix 1).

Primary prophylactic G-CSF may be recommended for selected patients receiving R-CHOP-21 when
estimated risk of febrile neutropenia (FN) > 20%. Therefore consider when:



age > 65 years



cytopenias due to bone marrow involvement/advanced disease/prior therapy



serious co-morbidities/poor performance status/poor nutritional status



open wounds or active infection



patient risk with FN episode, eg compliance/education/level of support/distance from hospital



Use G-CSF in subsequent cycles following episode of FN in prior cycle without use of G-CSF.

Haematological

Grade 4 neutropenia or
febrile neutropenia

Maintain dose level but give G-CSF with
subsequent cycles
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toxicity

Grade 4 neutropenia despite
G-CSF prophylaxis
Grade 3 or 4
thrombocytopenia
Neutrophil count
< 1.0x109/L or
platelet count
< 75x109/L before
scheduled cycle
despite G-CSF support

Consider 50 - 75% total dose of
cyclophosphamide and doxorubicin
Consider 50 - 75% total dose of
cyclophosphamide and doxorubicin

Consider delay or add G-CSF (if not already
using)

Cyclophosphamide

Renal impairment

GFR (ml/min)

Dose (% of total dose to be given)

>50

100

10-50

75

<10

50

Vincistine - consider dose modification if bilirubin elevated
Doxorubicin
Hepatic impairment

Bilirubin (mmol/l)

Dose (% of total dose to be given)

2 – 35

100

35 – 85

50

> 85

omit

Neurotoxicity – consider substituting vinblastine instead of the vincristine.
10.1.3 Complications with CHOP-based Chemotherapy


Cardiotoxicity and CHOP

Maximum Dose
Doxorubicin – 550 mg/m²

Reduce to 400-450 mg/m² if elderly,
mediastinal radiation, hypertensive
cardiomegaly, concurrent therapy with
cyclophosphamide and some other
cytotoxic drugs (eg dacarbazine,
dactinomycin, etoposide, mitomycin,
melphalan, vincristine & bleomycin)

10.1.4 Fertility and CHOP

Amenorrhoea is common (50%) during therapy. For those <40yrs the vast majority resume
normal periods after therapy. Rates of infertility after 4-6cycles of CHOP are thought to be
<20%.
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10.2

Dose-Adjusted EPOCH



Initial doses are calculated as per Table 1.



FBC are undertaken every three days through the cycle and dose adjustments made as per those
outlined in Table 2.



Supportive cares include allopurinol, antiemetics and co-trimoxazole



Cycles are administered every 21 days if the ANC is at least 1x109/l and the platelets at least
100x 109/l.

10.3

Methotrexate for CNS Disease

Rituximab

375 mg/m2 IV

Day 1 as per protocol
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Methotrexate

3-8 g/m2 in 1000 ml 0.9% NaCl
IV

Day 1 over 4 hours

Calcium folinate

30 mg IV bolus

Day 2 – 24 hours after
commencement of methotrexate

Calcium folinate

15 mg/m2 IV

6 hourly commencing 30 hours after
the start of methotrexate.

(po after 24hrs if not vomiting)

MTX levels to be done at 36, 48 and
72 hours then every 24hrs until MTX
<0.05 µmol/l

Check table for dose adjustments

10.3.1 Methotrexate Levels

1.

36 hours from start of Methotrexate (Mtx) infusion do baseline level

2.

48 hours from start of Mtx infusion take level
If level > 20 μmol/l, increase the Calcium Folinate rescue according to the table

3.

72 hours from start of Mtx infusion take level
If level is >2.0 μmol/l, increase the Calcium Folinate rescue according to the table

If the 72 hour level is <2.0 μmol/l, continue Calcium Folinate 12 mg/m2 6 hourly until the
level is <0.05 μmol/l.

CALCULATION FOR DOSE OF CALCIUM FOLINATE ACCORDING TO PLASMA METHOTREXATRE
CONCENTRATION

PLASMA METHOTREXATE CONCENTRATON
Time after
Start of
Mtx

<0.1 μmol/l

0.1-2μmol/l

2-20μmol/l

20-100 μmol/l

>100 μmol/l
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Infusion

48 hrs

72 hrs

96 hrs

120 hrs

0

0

0

0

15 mg/m2

15 mg/m2

10 mg/m2

100 mg/m2

6 hourly

6 hourly

3 hourly

3 hourly

15 mg/m2

10 mg/m2

100 mg/m2

1000 mg/m2

6 hourly

3 hourly

3 hourly

3 hourly

15 mg/m2

10 mg/m2

100 mg/m2

1000 mg/m2

6 hourly

3 hourly

3 hourly

3 hourly

15 mg/m2

10 mg/m2

100 mg/m2

1000 mg/m2

6 hourly

3 hourly

3 hourly

3 hourly

Supportive Cares


Allopurinol



IV fluids as for high dose methotrexate



Antiemetics
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10.4

R-ICE for Salvage

Carboplatin IV infusion

Ifosfamide IV infusion

Mesna IV infusion

(Creatinine clearance +25) x 5

Over 1 hour

Max 800 mg in 500 ml 5% glucose

Day 1

1.67 g/m2 daily

Over 2 hours

Total 5 g/m2 over 3 days

Days 1,2,3

1.67 g/m2 daily
Total 5 g/m2 over 3 days
In 1000 ml 0.9%NaCl

Etoposide IV

Mesna PO

100 mg/m2

Over 15 minutes

In 100 ml 0.9%NaCl

Days 1,2,3

2g

2 hours and 6 hours after
Ifos completed
Days 1,2,3

G-CSF SC

300 µg

Supportive Cares




Antiemetics
-

Highly emetiogenic

-

Maxalon 10mg po/iv tds prn,

-

Ondanestron 8mg iv BD prn,

-

Haloperiodol 0.5-1.5mg BD prn,

-

Dexamethasone 8mg IV pre chemo

Allopurinol

Dose Modifications
Haematological Toxicity

Dose modification is not indicated
Delay until ANC is >1.0x109/L and
platelets >100x109/L

Days 5-12
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Renal Impairment

ETOPOSIDE
CrCl
(mL/min)

Dose
(% of total dose to be given)

60

85

45

80

30

75
Ifosfamide

GFR
(mL/min)

Dose
(% of total dose to be given)

> 50

100

10 - 50

75

< 10

50

Hepatic Impairment

Clinical decision

 Ifosfamide encephalopathy – stop drug, administer methylene blue (unless G6PD deficient)

10.5

PEPC

Drug

Dose

Instructions

Prednisone

20 mg

po daily

Etoposide

50 mg

po daily

Procarbazine

50 mg

po daily

Cyclophosphamide

50 mg

po daily

Treatment is given daily for 1-3 months then titrated as tolerated. Rituximab and Thalidomide could
be considered.


Antiemetics – maxalon PRN



Encourage oral hydration



Allopurinol 300 mg/day



Co-trimoxazole 960 mg MWF



Needs MAOI diet (due to procarbizine)

10.6

CEPP
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Drug

Dose

Instructions

Cyclophosphamide

600 mg/m2 Days 1 and 8

IV

Etoposide

70 mg/m2- Days 1,2,3

IV

Procarbazine

60 mg/m2 Days 1-10

po

Prednisone

60 mg/m2 Days 1-10

po

Cycles are repeated every four weeks; usually six cycles.
Consideration can be given to increasing cyclophosphamide by further 50mg/m2 and etoposide
15mg/m2 if first cycle tolerated well.



Antiemetics –maxalon ± Zofran



Encourage oral hydration



Allopurinol 300 mg/day



Co-trimoxazole 960 mg MWF



Needs MAOI diet (due to procarbizine)

Cycles are repeated every three weeks, usually six cycles.



Phenergan 25 mg orally pre-rituximab



Panadol 1 g orally pre-rituximab



Hydrocortisone 100 mg IV pre-rituximab



Antiemetics –Zofran, maxalon pre-cyclophosphamide and doxirubicin Day 1



Encourage oral hydration



Allopurinol 300 mg/day x 7 days



No Co-trimoxazole

10.8

CVP +/- R

10.8.1 R-CVP



Note also CVP also referred to as COP



Given every 21 days
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Usually 4-6 cycles depending on response.

Drug

Dose

Instructions

Rituximab

375 mg/m2 IV Day 1

As per protocol

Cyclophosphamide

750 mg/m2 IV Day 1

In 500ml NaCl 0.9% over 60
minutes

Vincristine

1.4 mg/m2 IV Day 1

In 50 NaCl 0.9% over 5-10 mins

(May cap at 2 mg or if ≥70 years 1.5mg)

Prednisone

40 mg/m2 Days 1-5

po

Supportive Cares


Allopurinol



Antiemetics – mildly emotengic only

Dose Modifications

Cyclophosphamide
Renal impairment

GFR
(ml/min)
>50

Dose
(% of total dose to be given)
100

10-50

75

<10

50

 Hepatic Impairment – vincristine may need dose modification if elevated bilirubin – discuss with
pharmacy
 Neurotoxicity – consider substituting vinblastine instead of the vincristine
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