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   Aggressive B - cell lym phoma is a het ero ge neous entity with dis pa rate out comes based on clin i cal and path o log i cal char-
ac ter is tics. While most tumors in this cat e gory are dif fuse large B - cell lym phoma (DLBCL), the rec og ni tion that some 
cases have high - grade mor phol ogy and fre quently har bor  MYC  and  BCL2  and / or  BCL6  trans lo ca tions has led to their 
sep a rate cat e go ri za tion. These cases are now con sid ered dis tinct from DLBCL and are named  “ high - grade B - cell lym-
phoma ”  (HGBL). Most are char ac ter ized by dis tinct rearrangements, but oth ers have high - grade mor pho log i cal fea tures 
with out these and are called HGBL - not oth er wise spec i fi ed. Studies have dem on strated that this group of dis eases leads 
to poor out comes fol low ing stan dard rituximab, cyclo phos pha mide, hydroxydaunorubicin, vin cris tine, and pred ni sone 
ther apy; ret ro spec tive and recent sin gle - arm, mul ti cen ter stud ies sug gest they should be approached with dose - intense 
treat ment plat forms. As yet, this has not been val i dated in ran dom ized trial set tings due to the rar ity of these dis eases. In 
the relapsed and refrac tory set ting, novel approaches such as anti - CD19 chi me ric anti gen recep tor T cells and antibodies 
against CD19 have dem on strated high effi  cacy in this sub group. Recently, geno mic stud ies have made much prog ress in 
inves ti gat ing some of the molec u lar under pin nings that drive their lymphomagenesis and have paved the way for test ing 
addi tional novel approaches.  

   LEARNING OBJECTIVES 
   •    Understand recent devel op ments in the elu ci da tion of MYC and BCL2 aber ra tions that are help ful in the cat e go ri-

za tion of these lym pho mas and the impli ca tions for ther a peu tic approaches 
  •    Review recent clin i cal out comes using var i ous strat e gies for HGBL, both in the up - front and relapsed / refrac tory 

set ting, and under stand which novel ther a pies may be use ful in man ag ing these dis eases  

  CLINICAL CASE 
  A 46 - year - old pre vi ously well man presented with a 4 - week 
his tory of bilat eral neck swell ing, fevers, night sweats, 
and mod er ate weight loss. Fluorodeoxyglucose - pos i tron 
emis sion tomo graphic (FDG - PET) imag ing dem on strated 
hyper met a bolic dif fuse lymph ade nop a thy (node diam e ters 
up to 4   cm: max i mum stan dard ized uptake val ues  > 25) on 
both sides of the dia phragm in addi tion to bone mar row 
involve ment. His lac tate dehy dro ge nase was ele vated; his 
Eastern Cooperative Oncology Group per for mance sta tus 
was 1. HIV test ing was neg a tive. Following an incon clu sive 
fi ne - needle aspi ra tion, he under went an exci sional biopsy 
of a right 3 - cm cer vi cal lymph node. This dem on strated 
aggres sive CD20 +  B - cell lym phoma; tumor cells were 
CD10 + ,  BCL2  +  ( > 60 % ), and  MYC  +  ( > 90 % ), and Ki67 was 
 > 90 % . Fluorescence in situ hybrid iza tion (FISH) stud ies 
dem on strated a rearrangement of  MYC  and  BCL2  with no 
BCL6  rearrangement. Hence, his fi nal diag no sis was stage 
IVB (International Prognostic Index [IPI] 3), high - grade 

B - cell lym phoma (HGBL) with  MYC  and  BCL2  trans lo ca-
tions. He received treat ment with 6 cycles of rituximab, 
cyclo phos pha mide, hydroxydaunorubicin, vin cris tine, and 
pred ni sone (R - CHOP) that included intra the cal pro phy-
laxis with meth o trex ate and achieved a com plete remis-
sion by end - of - treat ment PET scan. Eight weeks fol low ing 
the PET scan, he devel oped recur rent symp toms and neck 
lymph ade nop a thy. Reimaging and sub se quent biopsy 
con fi rmed recur rent dis ease.  

 Introduction 
 Diffuse large B - cell lym phoma (DLBCL) is now rec og nized 
as and con tin ues to evolve as a clin i cally and molec u-
larly het ero ge neous dis ease. 1 - 5  While the addi tion of rit-
uximab to anthracycline - based treat ment has resulted in 
an over all sur vival (OS) ben e fi t, stan dard R - CHOP ther-
apy remains noncurative for a sub stan tial pro por tion of 
peo ple. Among the chal lenges faced in man ag ing newly 
diag nosed patients are accu rately predicting who will not 
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be cured with R-CHOP and decid ing if alter na tive approaches 
should be used in cer tain patient sub sets. In sev eral stud ies over 
a long time span, the IPI has been a reli able pre dic tor of out-
come; the prog nos tic value of base line tumor bio log i cal fac tors 
is much less well established and remains very con tro ver sial.6 
Different groups have reported out comes and asso ci a tions with 
tumor bio log i cal char ac ter is tics that vary con sid er ably, par tic u-
larly when com par ing pro spec tive and ret ro spec tive data. It is 
well established that most DLBCL cases are of ger mi nal cen ter 
B-cell (GCB) or acti vated B-cell (ABC) ori gin, and many stud ies 
have dem on strated an infe rior out come for the lat ter group. In 
attempts to improve out come in this sub set, efforts have been 
under way to add agents to R-CHOP that have selec tive activ-
ity in ABC-DLBCL. However, 2 recently reported large ran dom-
ized stud ies did not show a ben e fit to adding lenalidomide or 
ibrutinib in ABC- or non-GCB-DLBCL.7-9 Since the con cep tion 
of these tri als, the cat e go ri za tion of DLBCL has under gone fur-
ther refine ment and is focused on more accu rately iden ti fy ing 
prognostically mean ing ful genetic driv ers of tumor i gen e sis, 
which paves the way for novel and more pre cise therapeutic 
approaches.1-3 As well as cell-of-ori gin-focused stud ies, the rec-
og ni tion that aber rant MYC and BCL2 expres sion is asso ci ated 
with infe rior out comes has led to inves ti ga tions aimed at uncov-
ering the mech a nis tic basis for MYC and BCL2 overexpression. 
In par al lel with this, fol low ing improved out comes with dose- 
intense approaches in ret ro spec tive com par i sons, alter na tives 
to R-CHOP are being inves ti gated in these sub sets. Coming back 
to our patient, based on his high IPI score and “dou ble-hit” sta-
tus, his predicted cur abil ity rate with R-CHOP is low. While this is 
clear from ret ro spec tive data, the negative prognostic impact of 

double-hit is not as well established in prospective experiences, 
and the opti mal man age ment of cases such as these remains 
con tro ver sial. The goal of this review is to explore this ques tion 
in the con text of emerg ing bio log i cal insights and novel clin i cal 
data for this sub set of patients.

HGBL cases are now con sid ered a dis tinct entity in the 2016 
World Health Organization Lymphoid Tumor Classification.10 They 
encom pass a sub set of aggres sive cases that, despite overlap-
ping clin i cal and path o log i cal char ac ter is tics, are dif fer ent from 
the par ent enti ties of DLBCL and BL (Figure 1). The cat e gory 
includes lym pho mas that were pre vi ously named “Burkitt-like” 
and “high grade” as well as “dou ble-hit” or “tri ple-hit.” In addi-
tion to the major cat e gory “HGBL with MYC and BCL2 and/or 
BCL6 trans lo ca tions,” there is a sub set called “HGBL-not oth er-
wise spec i fied” (NOS). Most cases with a sin gle MYC rearrange-
ment fall under DLBCL, as do most cases with high MYC and BCL2 
expres sion but with out rearrangements. The updated cat e go ri-
za tion is help ful in the clinic, as HGBL behaves more aggres sively 
than DLBCL and likely requires dis tinct ther a peu tic approaches.11 
Though dou ble-hit/tri ple-hit lym phoma (DHL/THL) and double 
protein expresser (DPE) cases have MYC and BCL2 aber ra tions 
in com mon, they are dis tinct in terms of their lymphomagenesis 
because DLH/THL is mostly GCB derived, while DPE cases are 
prin ci pally of ABC ori gin (Figure 2).

Recent advances in under stand ing HGBL cases
Recent stud ies have set out to bet ter under stand the bio log i-
cal under pin nings of HGBL cases and elu ci date the spe cific 
char ac ter is tics asso ci ated with infe rior out comes. While FISH test-
ing is cur rently the gold stan dard to iden tify HGBL with MYC and 

Figure 1. Category of aggressive B-cell lymphomas “HGBLs with MYC and BCL2 and/or BCL6 rearrangements” described in the 
2016 revision to the World Health Organization classification of tumors of hematopoietic and lymphoid tumors. Most cases with 
MYC and BCL2 rearrangements are of GCB origin, whereas most cases with BCL6 rearrangements are of ABC origin. This category 
includes DH lymphomas, which involve MYC and BCL2 or MYC and BCL6, as well as THLs that involve MYC, BCL2, and BCL6. When 
translocated, MYC may have an IG or non-IG partner gene, with the former associated with an inferior outcome. In a large study, 7.9% 
of tumors with DLBCL morphology were assigned to HGBL-DHL/THL, composing 13.3% of GCB and 1.7% of ABC DLBCL.30
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BCL2 and/or BCL6 rearrangements, emerg ing data from more 
com plex geno mic stud ies sug gest that FISH has sen si tiv ity lim i-
ta tions com pared to tech niques such as whole-exome sequenc-
ing.12 Therefore, an impor tant clin i cally appli ca ble ques tion arises: 
Does FISH ade quately iden tify—within GCB-DLBCL and HGBL—
cases with aber ra tions of MYC/BCL2 and/or BCL6 that por-
tend an infe rior out come? Probably not, and many cases with 
crit i cal DHL/THL aber ra tions are not iden ti fied by FISH alone. 
A dou ble-hit gene expres sion sig na ture (DHIT-sig) was recently 
pro posed based on the anal y sis of RNA sequenc ing data from 
157 cases of GCB-DLBCL (includ ing HGBL) treated with R-CHOP.4 
This was a 104 gene sig na ture that represented/dis tin guished 
27% of GCB-DLBCLs—and while the major ity of GCB-DLBCLs 
with high-grade mor phol ogy had this sig na ture, only half of 
the DHIT-sig+ cases har bored con cur rent MYC and BCL2 rear-
rangements.4 DHIT-sig+ cases had a sig nifi  cantly infe rior time to 
dis ease pro gres sion com pared to DHIT− cases. Another recent 
study dem on strated that DHIT-sig+ cases with con com i tant 
TP53 abnor mal i ties had a par tic u larly poor out come.13 It is inter-
est ing to con sider HGBL cases in the con text of newer molec-
u lar clas si fi ca tions of DLBCL and pro pose where they may lie 
within newly defined, more poten tially tar get able, sub groups.1-3 
In 1 recent study that com pre hen sively genet i cally ana lyzed 304 
DLBCL cases and defined 5 dis tinct sub sets (clus ters 1-5), tumors 
with co-occur ring BCL2 and MYC struc tural var i ants were sig nifi -
cantly more fre quent in clus ter 3, a GCB-defined sig na ture.1

The influ ence of a rearrangement of MYC is likely affected 
by the MYC part ner gene, whether it is an immu no glob u lin (IG) 
or a non-IG gene.14 In Bur kitt lym phoma, the part ner of MYC is 

an IG gene in almost all  cases. In con trast, approx i ma tely 50% 
of HGBL-DHL/THLs have a non-IG part ner. A recent study dem-
on strated infe rior out comes for MYC DHL/THL cases with MYC 
translocated to an IG part ner vs a non-IG part ner fol low ing 
treat ment with R-CHOP.14 In interpreting the results of stud ies 
looking at the prog nos tic impact of DHL/THL and sin gle-hit lym-
phoma (SHL) MYC aber ra tions, it is impor tant to con sider recent 
geno mic stud ies that have elu ci dated novel genetic sub types of 
DLBCL.1-4 Within GCB tumors, newly char ac ter ized sub sets with 
dis tinct clin i cal out comes exhibit the co-occur rence of spe cific 
genetic alter ations. There is likely sig nifi  cant over lap between 
aber ra tions in these sub sets and DHIT-sig+ cases that require 
future inves ti ga tion.

Approach to HGBL with MYC and BCL2 and/or BCL6 
rearrangements
Currently, no widely accepted stan dard approach exists to the 
ini tial man age ment of these cases. Clinical pre sen ta tion dif fer-
ences between DLBCL and HGBL have not been well defined, 
but early stud ies dem on strated fre quent extranodal involve ment 
and a higher rate of cen tral ner vous sys tem (CNS) dis ease in the 
lat ter entity. Multiple ret ro spec tive and obser va tional stud ies 
have dem on strated that fol low ing R-CHOP treat ment, sur vival 
is sig nifi  cantly infe rior com pared to patients who do not har bor 
these aber ra tions. Early ret ro spec tive stud ies dem on strated a 
par tic u larly adverse out come for this sub set that is less strik ing 
in some recent stud ies. This may be partly explained by a his-
tor i cal selec tion bias in apply ing FISH test ing to select patients 
with more aggres sive clin i cal pre sen ta tions vs the more recent 

Figure 2. Categories of double-expresser lymphomas. These are typically cases that have a high-protein expression of MYC and 
BCL2. Most DPE cases that are associated with rearrangements of MYC and BCL2 are of GCB origin, whereas most cases that do not 
harbor these rearrangements are of ABC origin. The proportion of DLBCL cases that are double expressers has been calculated at 
between 21% and 44% across various studies.31
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stan dard of apply ing it to the major ity of new cases. A recent 
large-scale ret ro spec tive anal y sis of DLBCL patient out comes fol-
low ing R-CHOP—from pro spec tive tri als and patient reg is tries—
reported inter est ing find ings.14 While the anal y sis showed that 
patients with a MYC rearrangement had a sig nifi  cantly shorter 
pro gres sion-free sur vival (PFS) and OS, the adverse impact of the 
rearrangement was con fined to those har bor ing a con cur rent 
BCL2 and/or BCL6 rearrangement and an IG vs non-IG part ner 
with MYC. It is impor tant to note that this study only included 
cases with DLBCL mor phol ogy, and this may have con trib uted 
to bet ter out comes com pared to his tor i cal expe ri ences in which 
blastoid and Burkitt morphologies were included.

Should approaches beyond R-CHOP be con sid ered for 
HGBCL? Two recent pro spec tive stud ies of DLBCL patients 
har bor ing a MYC rearrangement (with a high pro por tion hav-
ing DHL) were reported. Based on ret ro spec tive com par i sons 
show ing that DHL cases did bet ter with more dose-inten sive 
approaches com pared to R-CHOP, dose-adjusted etoposide, 
pred ni sone, vin cris tine, cyclo phos pha mide, hydroxydaunoru-
bicin, and rituximab (DA-EPOCH-R) was tested in a pro spec tive, 

mul ti cen ter study of 53 patients with MYC rearrangement 
(MYC-R) aggres sive B-cell lym phoma.15 More cases were DHL 
than SHL-MYC-R. The major ity of patients had advanced-stage 
dis ease (81%), and 48-month event-free sur vival (EFS) and OS 
were 71% and 77%, respec tively. A phase 2 HOVON trial added 
lenalidomide to R-CHOP in 82 patients, hypoth e siz ing that 
because lenalidomide downregulates MYC and its tar get genes 
it may be ther a peu ti cally advan ta geous in MYC-R lym phoma.15 
Sixty-five per cent of cases had a DHL or THL, and 2-year EFS and 
OS were 63% and 73%, respec tively. A recent Brit ish study eval-
u ated patients with high-risk DLBCL using cyclo phos pha mide, 
vin cris tine, doxo ru bi cin, high-dose meth o trex ate, ifosfamide, 
etoposide, and high-dose cytarabine (R-CODOX-M/R-IVAC).16 All 
patients had an IPI score of 3 or higher. Most were GCB, and 
over 10% had DHL, suggesting that a high pro por tion may have 
had HGBL. Two-year PFS was 67.9%, and 2-year OS was 76%, and 
while not directly com pared to R-CHOP, the results were supe rior 
to his tor i cal expe ri ences using R-CHOP in a sim i lar pop u la tion. 
Leppa and col leagues inves ti gated dose-dense immunochemo-
therapy in 139 patients with high-risk DLBCL and dem on strated a 

Figure 3. Outline for the workup and management of aggressive B-cell lymphomas. Typically, morphological, immunohistochemis-
try, and FISH analysis are performed to differentiate DLBCL from HGBL. HGBL cases are divided into those that are DHL/THL or NOS. 
For DLBCL cases that have a high-protein expression of MYC and BCL2, which are usually of ABC origin, dose-intensive therapy or 
enrollment in a clinical trial should be considered, particularly for patients with a high IPI score.
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5-year OS rate of 83%.17 The out come of patients with BCL2/MYC 
DHL was sim i lar to patients with out rearrangements, suggesting 
a ben e fit from dose-intense ther apy in the DHL group. Also, a 
large, recently published French ret ro spec tive study eval u ated 
160 patients with HGBL (with MYC and BCL2 and/or BCL6) and 
dem on strated a sig nifi  cantly lon ger PFS for inten sive ther apy vs 
R-CHOP.18 HGBL-NOS cases are much rarer, and hence, there are 
a pau city of data to inform on opti mal treat ment.

In selecting ther apy for patients with HGBL, the stage of dis-
ease and IPI char ac ter is tics may be impor tant (Figure 3). Retro-
spective expe ri ences have dem on strated good out comes for 
patients with lim ited-stage aggres sive B-cell lym phoma despite 
high-risk cyto ge net ics.19 It may be rea son able to approach 
these early-stage patients with stan dard R-CHOP. For higher- 
stage and high-IPI patients, more inten sive immunochemother-
apy approaches are rea son able to con sider, under stand ing that 
there are a pau city of robust com par i son data (Table 1). HGBL 
tumors are not uncom monly encoun tered in the set ting of HIV 
infec tion, and based on equiv a lent out comes to HIV− cases 
in recent pro spec tive stud ies (where up to 25% of patients 
accrued were HIV+), they should not be approached dif fer ently.

Approach to DPE lym pho mas
MYC, BCL2, and BCL6 are overexpressed by sev eral mech a-
nisms other than gene rearrangements, and a high pro por tion of 
aggres sive B-cell lym phoma cases have high-pro tein expres sion 
of MYC and BCL2 and/or BCL6. These DPE cases are asso ci ated 
with an infe rior out come fol low ing stan dard ther apy—when lack-
ing rearrangements, they are typ i cally of ABC ori gin. How best to 
approach them ther a peu ti cally is unclear. There is no evi dence 
from ret ro spec tive stud ies that intensive therapy approaches 
are superior. These patients should there fore be con sid ered for 
enroll ment in clin i cal tri als, where agents and approaches that 
tar get the key path o ge netic mech a nisms underpinning MYC and 
BCL2 acti va tion are being investigated. 

Role of CNS pro phy laxis in HGBL
As is the case in DLBCL, the role of CNS pro phy laxis in HGBL is 
con tro ver sial, and unfor tu nately, pro spec tive stud ies that could 
poten tially clar ify this ques tion are lacking.20,21 From ret ro spec-
tive data, the inci dence of CNS relapse in early-stage or low-IPI 
cases is very low, suggesting that CNS pro phy laxis may have very 
min i mal poten tial ben e fit.19 However, sev eral series have now 
dem on strated high CNS relapse rates in advanced-stage and 
high-IPI cases, and some ret ro spec tive sin gle-arm com par i son 
expe ri ences sug gest that pro phy laxis may dimin ish CNS relapse 
inci dence.17 It is very chal leng ing to con duct a large-scale pro-
spec tive trial to prop erly address this ques tion and reli ably guide 
clin i cal prac tice. Until that is done, how to approach CNS pro-
phy laxis will remain con tro ver sial, with a lack of con sen sus. Given 
our patient’s stage IV dis ease with bone mar row infil tra tion and 
DHL sta tus and the high poten tial for CNS spread, we decided to 
insti tute intra the cal CNS pro phy laxis.

CLINICAL CASE (Con tin ued)
Following con fir ma tion of refrac tory/relapsed dis ease, the 
patient went on to receive rituximab, ifosfamide, carboplatin, 
and etoposide (R-ICE) che mo ther apy followed by autol o gous 

stem cell trans plan ta tion. Unfortunately, 6 weeks fol low ing 
the trans plant, he had fur ther pro gres sive dis ease. He then 
went on to receive anti-CD19 chi me ric anti gen recep tor (CAR) 
T-cell ther apy (axicabtagene ciloleucel) and had a com plete 
response. He was still in remis sion 6 months fol low ing the com-
ple tion of CAR T cells.

Approach to relapsed/refrac tory HGBL
Given the rar ity of these tumors, it is unknown if relapsed/ 
refrac tory HGBL should be approached dif fer ently to DLBCL with-
out high-risk cyto ge net ics. Some ret ro spec tive stud ies have 
shown that patients with these dis eases (com pared to other 
aggres sive B-cell lym pho mas) fare more poorly fol low ing autol o-
gous stem cell trans plan ta tion.22 This may be partly explained by 
the fact that HGBL cases are more likely to receive more inten-
sive immunochemotherapy than R-CHOP in the up-front set ting. 
Recently published and ongo ing stud ies looking at approaches 
such as targeting CD19 in the relapsed/refrac tory set ting have, 
inter est ingly, shown that HGBL biol ogy is not asso ci ated with a 
worse out come.23,24 Considering that this has not been the expe-
ri ence with autol o gous stem cell trans plan ta tion, it sug gests a 
poten tial ben e fit to mov ing these new treat ment modal i ties to the 
front line set ting.

Promising new approaches
Many prom is ing approaches are in devel op ment for this group 
of dis eases. First, strat e gies that incor po rate targeting BCL2 and 
MYC are under inves ti ga tion in tri als.25,26 Undoubtedly, the con-
cur rent high expres sion of MYC and BCL2, irrespective of path o-
gen e sis, is asso ci ated with a higher risk of treat ment fail ure, but 
the indi vid ual con tri bu tions of these path ways, in terms of con-
fer ring resis tance, are not well under stood. Venetoclax, a highly 
selec tive inhib i tor of BCL2, has activ ity in sev eral lym pho mas and 
was recently com bined with R-CHOP che mo ther apy in a front line 
phase 2 study for patients with DLBCL (phase 2 CAVALI study).27 
While this com bi na tion dem on strated good activ ity and the 
poten tial to improve out come in a BCL2 immunohistochemistry 
sub group, it was asso ci ated with increased myelotoxicity com-
pared to R-CHOP alone. Currently, a ran dom ized pro spec tive 
study of immunochemotherapy with or with out venetoclax is 
ongo ing (NCT03984448). Inhibitors of MYC are also in devel op-
ment; small-mol e cule inhib i tors of the bromodomain and extra-
terminal domain pro teins are also inter est ing with respect to MYC. 
Epignentic inhibitors such as those targeting histone deacetylase 
(HDAC)3 and EZH2 inhibitors are under evaluation in pre-clinical 
studies. Recently, up-front stud ies have started to incor po rate 
novel strat e gies such as anti-CD19 CAR T cells in treat ments for 
high-risk DLBCL and HGBCL patients who do not have early com-
plete responses.28

Conclusions
HGBLs are a huge ther a peu tic chal lenge, and their opti mal man-
age ment remains unde fined at this time. It is crit i cal to con-
tinue to make inroads in under stand ing their biol ogy and how 
that inter acts and over laps with other key genetic and func-
tional driv ers of lymphomagenesis. In that regard, recent work 
such as the iden ti fi ca tion of new prog nos tic sig na tures such as 
the DHIT-sig is wel comed; addi tion ally, the defi  ni tion of novel, 
poten tially more action able, DLBCL sub groups is help ful in the 
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Table 1. Select recent stud ies in aggres sive B-cell lym phoma looking at (dif fer en tial) out comes of patients with HGBL 
and DHL/THL

Study N Patient pop u la tion/study DHL/THL % Treatment Outcome

Rosenwald 
et al14

2383: (MYC-R 
in 11%)

DLBCL and HGBL/ 
ret ro spec tive anal y sis of 
pro spec tive and patient 
reg is try stud ies

5.8% R-CHOP MYC-R was asso ci ated with 
shorted PFS and OS; neg. 
prog nos tic impact of MYC-R 
only with BCL2 and/or 
BCL6 and an IG part ner.

Dunleavy 
et al15

53 MYC-R and aggres sive B-cell 
lym phoma/pro spec tive, 
sin gle-arm, mul ti cen ter 
trial

Approx 44%* had MYC-R 
(SH); 56% had DHL/THL

DA-EPOCH-R 4-year EFS and OS were 71% 
and 77%. No dif fer ence for 
SH vs DHL/THL.

Chamuleau 
et al29

82 MYC-R DLBCL/pro spec tive, 
sin gle-arm mul ti cen ter trial

Approx 27%* had MYC-R 
(SH); 73% had DHL/THL

R-CHOP + 
lenalidomide

2-year EFS and OS were 63% 
and 73%.

Leppä  
et al17

139 DLBCL and high-IPI 
score/high-risk cohort/ 
pro spec tive, sin gle-arm, 
mul ti cen ter trial

12% had DHL Dose-dense chemo  
(MTX/R-CHOEP-14,  
ARA C

5-year FFS and OS were 74% 
and 83%. No sig nifi  cant 
worse out come for DHL 
group.

McMillan  
et al16

111 DLBCL and IPI 3-5; 12% had 
HGBL/pro spec tive study.

12% had DHL; FISH 
performed in approx. 50%

R-CODOX-M/R-IVAC 2-year PFS and OS were 68% 
and 76%. No worse out-
come for DHL.

Laude  
et al18

160 All patients had HGBL/ret ro-
spec tive study

81% had DHL; 19% had THL R-CHOP vs inten sive  
che mo ther apy

At 32 months, 2 and 4-year 
PFS were 40% and 28% for 
R-CHOP; 57% and 52% for 
inten sive ther apy.

Of cases tested.
ARA C, cytarabine; CHOEP, CHOP with etoposide; FFS, fail ure-free sur vival; MTX, meth o trex ate.

quest to bet ter under stand the molec u lar basis of MYC and 
BCL2 dysregulation. It is clear that stan dard R-CHOP treat ment 
remains inad e quate for an unac cept ably high pro por tion of 
cases; a sub set of these cases may ben e fit from dose-inten sive 
approaches, but this needs bet ter inves ti ga tion in, ide ally, ran-
dom ized pro spec tive tri als. The chal lenge is that these dis eases 
are rare, and until these trial results are avail  able, stan dards can 
only be based on ret ro spec tive/obser va tional expe ri ences and 
sin gle-arm pro spec tive stud ies. In the relapsed and refrac tory 
set ting, HGBL cases do not fare worse than DLBCL cases fol low-
ing novel strat e gies, as discussed ear lier. This sug gests a role 
for these approaches in ear lier lines of ther apy for HGBL. Addi-
tionally, many prom is ing novel agents are under inves ti ga tion for 
these dis eases. Until we aug ment cure rates sig nifi  cantly for this 
patient pop u la tion with a widely avail  able strat egy, it is a pri or ity 
to con sider refer ral of HGBL patients to prom is ing clin i cal tri als.
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