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     Richter ’ s syn drome (RS) is an aggres sive his to logic trans for ma tion of chronic lym pho cytic leu ke mia (CLL), most  com monly 
to dif fuse large B - cell lym phoma (DLBCL). Outcomes are gen er ally poor, with com plete remis sion (CR) rates of only about 
20 %  and less than 20 %  long - term sur vival with chemoimmunotherapy (CIT). RS is bio log i cally het ero ge neous, and in 80 %  
of patients with CLL who develop DLBCL, the dis ease is clon ally related to the CLL. Clonally unre lated cases are genet-
i cally and immu no log i cally dis tinct from clon ally related DLBCL - RS, have more favor able responses to CIT, and are best 
treated as de novo DLBCL. Relatively favor able out comes with CIT are also seen in patients who have never pre vi ously 
received treat ment for CLL and who lack  TP53  muta tion or dele tion. For the remaining patients, treat ment on a clin i cal 
trial is opti mal. Fortunately, numer ous agents are now in clin i cal devel op ment that show encour ag ing results. Here we 
review clin i cal data for some of the most prom is ing approaches. DLBCL - RS tumor cells fre quently express programmed 
cell death 1 pro tein (PD - 1), and sev eral stud ies have dem on strated activ ity for PD - 1 inhib i tors, espe cially in com bi na tion 
with ibrutinib. The BCL2 inhib i tor venetoclax in com bi na tion with R - EPOCH CIT achieved CR in 50 %  of patients, and a 
study of venetoclax – R - CHOP is ongo ing. The noncovalent Bruton ’ s tyro sine kinase inhib i tor pirtobrutinib has achieved 
responses in approx i ma tely two - thirds of heavily pretreated patients and, given its favor able tox ic ity pro fi le, appears 
ide ally suited to com bin ing with other active agents. Finally, we review avail  able data for bispecifi c antibodies, anti body -
 drug con ju gates, and chi me ric anti gen recep tor T - cell ther apy, which, after rev o lu tion iz ing the treat ment of DLBCL, are 
now being eval u ated in RS.  

   LEARNING OBJEC TIVES   
    •  Understand the clin i cal fea tures, diag no sis, and prog nos tic fea tures of Richter ’ s syn drome 
   •  Understand the novel ther a peu tic approaches and how to select the opti mal approach  

  CLINICAL CASE 
  The patient, a fi t 73 - year - old woman with Richter ’ s syn-
drome (RS), was treated for chronic lym pho cytic leu ke mia 
(CLL) in 2011 with 6 cycles of fl udarabine, cyclo phos pha-
mide, and rituximab (FCR) chemoimmunotherapy (CIT). 
She achieved com plete remis sion (CR) but progressed with 
CLL in 2017. At pro gres sion, geno mic eval u a tion revealed 
unmutated  IGHV  with IGHV4 – 39 - IGHJ5 (sub set no. 8) uti-
li za tion. A chro mo somal anal y sis revealed a dip loid kar yo-
type, with tri somy 12 iden ti fi ed in 34 %  of inter phases by 
fl uo res cence in situ hybrid iza tion (FISH). Next gen er a tion 
sequenc ing showed a  NOTCH1  muta tion. In 2018 she was 
enrolled in a clin i cal trial with 2 years of fi xed - dura tion 
ibrutinib and venetoclax, achiev ing CR with unde tect able 
min i mal resid ual dis ease to a level lower than 10  − 4  in the 
bone mar row. In 2021, just over a year after com ple tion 
of ibrutinib and venetoclax, she progressed with rapid 
nodal enlarge ment, spleno meg aly, and con sti tu tional 

symp toms. Positron emis sion tomog ra phy / com puted 
tomog ra phy (PET / CT) showed wide spread nodal dis ease, 
with a max i mum stan dard ized uptake value (SUV) of 10.9. 
Biopsy con fi rmed dif fuse large B - cell lym phoma (DLBCL). 
Genotyping of the biopsy spec i men showed clon ally 
related dis ease, with iden ti cal IGHV4 – 39 - IGHJ5 uti li za-
tion; no ana lyz  able meta phases for karyotyping; tri somy 
12 by FISH;  NOTCH1  muta tion; no  TP53  muta tion. Analy-
sis of untrans formed CLL cells at the time of pro gres sion 
showed tri somy 12 with a com plex kar yo type (46,XX,add
(1(p36.1), - 7,add(7)(q22), - 10, + 12, - 14, + 2mar).  

 Diagnosis 
 RS affects 2 %  to 15 %  of CLL patients, with an inci dence of 
0.5 %  to 1 %  per year. 1,2  RS is defi ned as the devel op ment of 
a his to log i cally aggres sive lym phoma in a patient with s 
pre vi ous or con cur rent diag no sis of CLL / small lym pho cytic 
lym phoma, most com monly ( ~ 90 %  of cases) DLBCL, which 
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in 80% of cases is clon ally related to the under ly ing CLL. Trans-
formation to clas si cal Hodgkin lym phoma (CHL; ~10% of cases) 
or rare lym phoma sub types occurs less fre quently.3 The bulk of 
this review focuses on the DLBCL sub type (DLBCL-RS).

Clinical fea tures
Suggestive clin i cal fea tures of DLBCL-RS are high-grade fevers, 
rap idly enlarg ing lymph nodes, unex plained weight loss, hyper-
cal ce mia, mark edly ele vated lac tate dehy dro ge nase (LDH), 
and the devel op ment of extranodal dis ease. These fea tures are 
non spe cific, and biopsy is always required for diag nos tic con-
fir ma tion and to obtain tis sue for geno mic eval u a tion, which is 
prognostically rel e vant and may direct ther a peu tic deci sions.1

PET/CT and biopsy
We per form PET/CT in any patient with clin i cal sus pi cion for RS. 
In 1 study done prior to the targeted-agent era, the neg a tive 
pre dic tive value of a PET/CT max i mum SUV (SUVmax) lower than 
5 was 92%, with a pos i tive pre dic tive value of 38%.4 The pos i tive 
pre dic tive value of an SUVmax of 5 was lower in patients progress-
ing on Bruton’s tyro sine kinase inhib i tors (BTKis) or PI3K-delta 
inhib i tors, but an SUV lower than 5 retains excel lent neg a tive 
pre dic tive value.5

We gen er ally obtain a tis sue diag no sis in patients with an SUV 
greater than or equal to 5 on PET/CT. However, there is con sid er-
able nuance to this deci sion, and clin i cal judg ment can be exer-
cised regard ing fea tures that increase or decrease the like li hood 
of RS being pres ent. As an exam ple, a patient with wide spread 
lymph node pro gres sion clin i cally may be less likely to have RS 
than one with dom i nant and rapid pro gres sion at 1 or few sites. 
Similarly, sig nifi  cant dif fer ences in the SUVmax from 1 tumor site to 
another may sug gest trans for ma tion at the site with a high SUV, 
while a patient with uni form SUVs of just above 5 through out all  
lymph node groups may be more likely to have CLL pro gres sion. 
Overall, if there is sus pi cion, a biopsy should be con sid ered. Exci-
sional lymph node biopsy is ideal.1 If the lesion is inac ces si ble for 
sur gi cal biopsy, then an image-guided core needle biopsy (not 
fine needle aspi ra tion) should be performed. Where pos si ble, 
the lesion with the highest SUV should be biopsied.

Risk fac tors, molec u lar path o gen e sis, and prog no sis
High-risk geno mic char ac ter is tics of CLL increase the risk of trans-
for ma tion to RS—nota bly, unmutated IGHV sta tus, IGHV ste reo-
typed sub set num ber 8 (IGHV4-39-IGHJ5), acti vat ing NOTCH1 
muta tions, TP53 dele tion and/or muta tion, and del11q.1,3 Near 
tet ra ploidy has been asso ci ated with a high risk of RS in patients 
receiv ing ibrutinib.6

The clonal rela tion ship between the CLL cells and the RS cells 
is deter mined by sequenc ing the IGH gene in the transformed 
cells and com par ing it to a con cur rent or his tor i cal IGH sequence 
from the patient’s CLL cells. Discordant light-chain expres sion 
between the CLL and the DLBCL-RS cells is, unfor tu nately, not a 
reli able sur ro gate for the lack of a clonal rela tion ship, with cases 
reported in which light-chain dis cor dance between CLL and RS 
cells exists despite iden ti cal IGH rearrangements.7 Given the dis-
tinct geno mic char ac ter is tics and clin i cal out comes of clon ally 
related vs clon ally unre lated cases, these are best thought of as 
dis tinct enti ties.

Clonally related DLBCL-RS is genomically dis tinct from clon-
ally unre lated DLBCL-RS. The most com mon geno mic alter ations 

in clon ally related DLBCL-RS are TP53 muta tion (60%-80%),8 
CDKN2A dele tion (30%), MYC overexpression (40%), and acti vat-
ing NOTCH1 muta tion (~30%).9 NOTCH1 muta tions  clus ter among 
patients with tri somy 12 and are largely mutu ally  exclu sive with 
TP53 muta tions and CDKN2A dele tions.9 Notably, clon ally unre-
lated DLBCL-RS has a lower rate of TP53 dis rup tion (~20%), akin 
to de novo DLBCL. Additionally, ste reo typed immu no glob u lin 
genes (par tic u larly IGHV4-39/IGHD6-13/IGHJ5) are found in 50% 
of clon ally related DLBCL-RS but almost never in clon ally unre-
lated DLBCL-RS.8

Finally, DLBCL-RS appears immu no log i cally dis tinct from both 
CLL and from de novo DLBCL. Notably, the malig nant B cells in 
DLBCL-RS express programmed cell death 1 pro tein (PD-1) in up 
to 80% of cases, while PD-1 expres sion is rare in de novo DLBCL, 
which may have ther a peu tic rel e vance.10

The risk of RS most likely relates to under ly ing dis ease biol-
ogy, rather than treat ment received. Among numer ous ran-
dom ized tri als in the front-line and relapsed/refrac tory set tings 
reviewed here,3 none showed a sig nifi  cant dif fer ence in RS inci-
dence between treat ment arms, except a lower rate for FCR vs 
FC in the CLL8 study.11 Notably, there was no dif fer ence in RS risk 
between treat ment arms in the E1912 study of ibrutinib-rituximab 
vs FCR or the CLL14 study of chlorambucil-obinutuzumab vs 
venetoclax-obinutuzumab.12,13 The risk for RS, how ever, increases 
in stud ies in relapsed/refrac tory CLL com pared to stud ies con-
ducted in front-line patients, likely due to higher pro por tions of 
patients in relapsed/refrac tory stud ies with high-risk dis ease 
biol ogy and clonal evo lu tion dur ing ther apy.

Prognostic fea tures
Patients untreated for CLL at the time of DLBCL-RS have rel a-
tively favor able pro gres sion-free sur vival (PFS; median 46.3 vs  
7.8 months) (Figure 1A).14 Beyond this, the most impor tant prog-
nos tic fac tor in DLBCL-RS is the clonal rela tion ship of DLBCL-RS 
to the under ly ing CLL. In 1 study, patients with clon ally unre lated 
dis ease had a median PFS of 62.5 months vs 14.2 months for clon-
ally related dis ease (Figure 1B).8 Beyond clonal rela tion ship to 
the under ly ing CLL (which is not avail  able in most case series 
reported) and num ber of prior ther a pies for CLL, there is some 
dis cor dance between dif fer ent case series regard ing the prog-
nos tic sig nifi  cance of cer tain mark ers. In the 2011 case series by 
Rossi et al, patients with TP53 dis rup tion had a median PFS of  
9.4 months vs 47.1 months with out TP53 dis rup tion (Figure 1B). In 
the Mayo Clinic series, how ever, TP53 dis rup tion was not inde-
pen dently asso ci ated with infe rior out comes, with the most 
impor tant neg a tive prog nos tic mark ers being ele vated LDH and 
prior treat ment for CLL. In another study, a com plex kar yo type 
in the CLL cells and an increas ing num ber of prior ther a pies for 
CLL were asso ci ated with infe rior PFS/OS, while LDH and TP53 
dele tion by FISH were not.

Variants
The CHL sub type of RS (CHL-RS) is rare (~1/10th as fre quent as 
DLBCL-RS) but is the sec ond most com mon his to logic trans for-
ma tion. A ret ro spec tive anal y sis of 94 patients dem on strated 
rel a tively favor able out comes, espe cially for those patients who 
received che mo ther apy with doxo ru bi cin hydro chlo ride, bleomy-
cin sul fate, vin blas tine sul fate, and dacarbazine (ABVD; median 
OS, 13.2 years).15 Similar to data for DLBCL-RS, patients with no 
prior ther apy for CLL had supe rior out comes to  pre vi ously treated 
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patients, and those never treated with purine ana logue che mo-
ther apy had supe rior out comes to those pre vi ously treated with 
purine ana logues. Few patients under went allo ge neic stem cell 
trans plant (alloSCT) in first remis sion, but within the lim i ta tions of 
the small num bers of patients ana lyzed, alloSCT did not appear to 
have an impact on sur vival out comes.

CIT in the treat ment of DLBCL-RS
Initial treat ment with CIT, anal o gous to the treat ment of de novo 
DLBCL, is gen er ally given, but out comes for patients with DLB-
CL-RS are poor. CIT stud ies have gen er ally resulted in CR rates 
of 20% or lower, with a median over all sur vival (OS) of 6 to 12 
months (Table 1).

As outlined above, attempts to improve out comes through 
inten si fi ca tion of che mo ther apy have been unsuc cess ful. As a 
result, there is no stan dard of care CIT reg i men for DLBCL-RS, 
and there is an unmet need for effec tive treat ments in this dis-
ease. Currently, treat ment choice is based on age, comorbidities,  

prior ther a pies, and the expe ri ence of the treating cen ter. Given 
poor out comes with stan dard ther apy, all  patients should be 
treated in clin i cal tri als where pos si ble. Combinations with novel 
targeted ther a pies, check point inhib i tors, cel lu lar ther apy, and 
tri als of sev eral nonchemotherapy reg i mens are ongo ing, as 
described below.

Hematopoietic pro gen i tor cell trans plan ta tion in DLBCL-RS
Evaluation of the impact of alloSCT and autol o gous stem 
cell trans plant (autoSCT) is lim ited by the lack of pro spec-
tive ran dom ized stud ies, intro duc ing selec tion bias into the 
com par i son of sur vival between transplanted and nontrans-
planted patients. With these cave ats, there appears to be 
cura tive poten tial of alloSCT, espe cially for patients who 
achieve a CR prior to trans plant. In a Euro pean Society for 
Blood and Marrow Transplantation anal y sis of 25 patients 
(9/25 with pro gres sive dis ease prior to alloSCT), there was 
a pla teau on the long-term relapse-free sur vival (RFS) curve. 

Figure 1. (A) PFS in Mayo Clinic patients with DLBCL-RS by prior CLL treatment status. Used with the permission of Wang et al.14  
(B) PFS in patients in a case series according to the presence or absence of T53 mutation/deletion. (C) PFS of patients in a case series 
by clonal relationship to the underlying CLL. (B) and (C) used with the permission of Rossie et al.8 RT, Richter’s transformation.
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However, over all results remained poor, with 3-year RFS of 
only 27% post alloSCT and with 47% relapse (10 with DLB-
CL-RS, 2 with CLL) and 26% nonrelapse mor tal ity at 3 years. 
Chemosensitive dis ease and the use of reduced-inten sity 
con di tion ing were asso ci ated with supe rior RFS (largely due 
to lower nonrelapse mor tal ity), stressing the  impor tance of 
more effec tive ther apy prior to alloSCT. Thirty-four patients 
in the same cohort who had chemosensitive dis ease under-
went autoSCT. No pla teau was seen on the RFS curve after 
autoSCT, with 3-year RFS of 45% (11 relapses with DLBCL-RS 
and 6 with CLL).24

Novel approaches to DLBCL-RS treat ment
Here, we cover reported clin i cal trial data on novel approaches 
in DLBCL-RS (Table 2). Unfortunately, the num bers of patients 
treated with most novel approaches are small, but sev eral 
show encour ag ing results. In addi tion, the visual abstract also 
indi cates some approaches with prom is ing pre clin i cal data 
and/or active clin i cal inves ti ga tion, with out pub licly reported 
data avail  able.

Small-mol e cule targeted agents
BTKis have dra mat i cally improved out comes for patients with 
CLL. However, results in DLBCL-RS have been more mod est. 
Acalabrutinib monotherapy achieved responses, mostly par-
tial responses, in 40% of patients, with a median dura tion of 
response (DOR) of 6 months.25 Pirtobrutinib, a noncovalent BTKi 

with a prolonged half-life, achieved at least par tial responses in 6 
of 9 very heavily pretreated patients with DLBCL-RS, all  of whom 
had pre vi ously received a cova lent BTKi, with a highly favor able 
tox ic ity pro file.26 Data from a much larger cohort treated with 
pirtobrutinib are eagerly awaited.

Three of 7 patients with DLBCL-RS responded to sin gle-
agent venetoclax in the phase 1 study.27 This led to a mul ti-
cen ter phase 2 study of venetoclax in addi tion to R-EPOCH 
(rituximab, etoposide, prednisone, vincristine, cyclophospha-
mide, doxorubicin), which dem on strated an encour ag ing 50% 
CR rate.28 Standard dos ing of dose-adjusted R-EPOCH was uti-
lized. Cycle 1 was given with out venetoclax. Prior to cycle 2, 
rapid venetoclax ramp-up over 5 days, with inpa tient tumor 
lysis syn drome mon i tor ing, was  performed, with no tumor lysis 
syn drome seen. Subsequently, venetoclax at 400  mg/d for  
10 days was given con cur rently with cycle 2 through 6 of dose- 
adjusted R-EPOCH. Of note, TP53 alter ations did not  neg a tively 
affect the CR rate. Hematologic tox ic ity was sub stan tial, and 
con se quently, the median num ber of cycles of R-EPOCH given 
was 4. There were 2 ther apy-related deaths, both  occur ring 
dur ing cycle 1 (prior to the ini ti a tion of venetoclax). An addi-
tional cohort is being eval u ated uti liz ing R-CHOP rather 
than R-EPOCH in the hope of miti gat ing hema to logic tox ic-
ity and improv ing deliv er abil ity with out com pro mis ing out-
comes (NCT03054896). A ret ro spec tive anal y sis of 10 patients 
treated off pro to col showed an encour ag ing 50% CR rate with 
 venetoclax–R-CHOP.29

Table 1. Outcomes in DLBCL-RS with stan dard CIT

Study and years of 
patient recruit ment Regimen n Median age 

(years)
Results

ORR CRR Median OS

Anthracycline-containing reg i mens

  Langerbeins et al16 
(2003–2008)

R-CHOP 15 69 (N/A) 67% 7% 21 months

  Dabaja et al17 
(published 2000)

HyperCVXD 29 61 (36–75) 41% 38% 10 months

  Tsimberidou et al18 
(1999–2001)

Rituximab and 
GM-CSF with 
alter nat ing 
hyperCVAD and 
MTX/cytarabine

30 59 (27–79) 43% 18% 8.5 months

  Rogers et al19  
(2006–2014)

R-EPOCH 46 67 (38–83) 39% N/A 5.9 months

Platinum-containing reg i mens

  Tsimberidou et al20 
(2004–2006)

OFAR1 20 59 (34–77) 50% 20% 8 months

  Tsimberidou et al21 
(2007–2010)

OFAR2 35 63 (40–81) 43% 8.6% 6.6 months

Fludarabine-containing reg i mens

  Giles et al22 (1992-
1996)

PFA or CFA 12 59 (49–74) 45% N/A 17 months

  Tsimberidou et al23  
(1997–2001)

FACPGM 15 62 (42–74) 5% 5% 2.2 months

CFA, cyclo phos pha mide-fludarabine-arabinosyl cyto sine; FACPGM, fludarabine–cytarabine–cyclo phos pha mide–cis platin–GM-CSF; GM-CSF, 
granulocyte-mac ro phage col ony-stim u lat ing fac tor; HyperCVAD, frac tion ated cyclo phos pha mide-vin cris tine-lipo so mal dau no ru bi cin- 
dexa meth a sone; MTX, meth o trex ate; N/A, not avail  able; OFAR, oxaliplatin-fludarabine-cytarabine-rituximab; PFA, cisplatin, fludarabine, cytarabine.
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Antibody-based ther apy
Immune check point block ade has shown some prom is ing results. 
A study of the PD-1 inhib i tor pembrolizumab, as monotherapy, 
showed that 4 of 9 patients achieved PR,30 but a larger, mul ti-
cen ter fol low-up study was dis ap point ing.31 Somewhat supe rior 
results were seen with ibrutinib-nivolumab: 35% CR was seen 
in data from MD Anderson, with more favor able responses in 
ibrutinib-naive patients.32 A fol low-up mul ti cen ter study showed 
a 65% over all response rate (ORR; 10% com plete response 
rate [CRR]) but with a median DOR of only 6.9 months.32 More 

recently, atezolizumab-venetoclax-obinutuzumab achieved CR 
in 5 of 7 patients.33

Responses have been seen with blinatumomab either alone 
(Thompson et al, Leukemia 2022, accepted) or as con sol i da-
tion after R-CHOP.34 Numerous bispecific antibodies are being 
stud ied in DLBCL, targeting CD19, CD20, CD22, CD37, and ROR1, 
reviewed else where.35

Finally, the ROR1-targeting anti body-drug con ju gate zilover-
tamab vedotin achieved an ORR of 50% in patients heavily pre-
treated for CLL and/or RS.36

Table 2. Novel approaches to DLBCL-RS treat ment with published results

Treatment Number of patients Median num ber prior 
Rx (CLL + RT) ORR/CRR (%) Median PFS/DOR(mo) Median OS (mo)

Small-mol e cule targeted 
agents

 Venetoclax 
monotherapy38

7 NR 43/0 NR/NR NR

 Acalabrutinib 
monotherapy25

25 1 for RT 40/8 3.2/6.2 NR

 DTRM-555 (novel  
BTKi DTRMWXHS- 
12– everolimus–
pomalidomide)39

24 5 45/9 NR/NR NR

 Pirtobrutinib26 9 6 (includ ing 100% 
treated with cova lent 
BTKi)

67/NR NR/NR NR

CIT + targeted agents

 R-EPOCH− 
venetoclax28

26 1 for CLL, 0 for RT 62/50 10.1/NR 19.6

Checkpoint inhib i tors

 Pembrolizumab30 9 5 44/0 NR/NR 10.1

 Pembrolizumab31 23 (2 with CHL) 3 for RT, NR for CLL 5/0 (exclud ing 2 
respond ers with CHL)

1.6/NR 3.8

 Ibrutinib-nivolumab40 24 3 43/35 NR/10. 13.8

 Ibrutinib- nivolumab41 20 2 65/10 5.0/6.9 10.3

 Venetoclax-
obinutuzumab- 
atezolizumab33

7 NR 100/71 Not reached/not 
reached

NR

Bispecific antibodies

 Blinatumomab 
monotherapy  
(Leukemia, in press)

9 4 for CLL +2 for 
DLBCL-RS

22/11 1.9/NR 10.3

 Blinatumomab after  
R-CHOP34

31 2 for CLL 54/39 NR/NR NR

Antibody-drug  
con ju gates

 Zilovertamab vedotin36 6 NR 67/17 NR/NR NR

CAR T

 CD19 CAR T42 6 (DLBCL only) 5 67/67 NR/NR NR

 Axicabtagene ciloleucel43 8 4 100/63 NR/NR NR

  Lisocabtagene 
maraleucel  
(Euro pean Breyanzi label)

4 NR 50/25 NR/2 NR

NR, not reported; RT, Richter’s transformation.



334 | Hematology 2022 | ASH Education Program

Chimeric anti gen recep tor T-cell and chi me ric anti gen 
recep tor nat u ral killer cell ther apy
In a ret ro spec tive eval u a tion of patients treated with axicabta-
gene ciloleucel for DLBCL-RS, 9 patients received the drug, 7 
in com bi na tion with a BTKi.36 The ORR was 100% in 8 evaluable 
patients, with 5 of 8 CRs. Similarly, in pre lim i nary results of an 
ongo ing clin i cal trial in Israel, 8 patients with DLBCL-RS received 
anti-CD19 chi me ric anti gen recep tor (CAR) T cells, and 5 patients 
achieved CR. In the TRANSCEND-NHL001 trial, 4 patients with 
DLBCL-RS were treated with lisocabtagene ciloleucel (liso-cel), 
and 2 of 4 patients responded, with 1 of 4 achiev ing CR (Euro-
pean Breyanzi label). A sin gle patient with RS in a phase 1 study 
of CAR nat u ral killer (NK) ther apy achieved CR.37 Several stud ies 
with novel CAR NK prod ucts are ongo ing.

Trials of inter est
The ongo ing PLATFORM trial (NCT03310619) is study ing a com-
bi na tion of liso-cel plus targeted or immunotherapies in dif fer-
ent com bi na tion cohorts. One cohort com bined the check point 
inhib i tor durvalumab. One patient with relapsed/refrac tory 
DLBCL-RS achieved a CR for 2 years with this com bi na tion, 
but she unfor tu nately died of ther apy-related myelodysplastic 
syn drome. On the ibrutinib as well as nivolumab com bi na tion 
cohorts in this trial, some other DLBCL-RS patients are expe ri-
enc ing dura ble remis sions (data not published). Taken together, 
these results sup port fur ther explo ra tion of anti-CD19 CAR T for 
DLBCL-RS, poten tially in com bi na tion with a BTKi as well as a 
check point inhib i tor. An inves ti ga tor-ini ti ated study of liso- 
cel–ibrutinib–nivolumab is planned at City of Hope National 
Medical Center and MD Anderson Cancer Center.

Bispecific antibodies targeting CD20 have achieved 
impres sive rates of dura ble CRs in de novo DLBCL.44,45 Epcor-
itamab, a CD3x20 bispecific anti body, is being eval u ated in 
DLBCL-RS (NCT04623541), and a mul ti cen ter inves ti ga tor- 
ini ti ated study is planned with glofitamab in RS (Davids M, 
per sonal com mu ni ca tion).

Pirtobrutinib is active and very well tol er ated in DLBCL-RS. 
Given its favor able tox ic ity pro file, it appears an ideal agent to 
explore in com bi na tion with other active agents. A phase 2 study 
of pirtobrutinib-venetoclax-obinutuzumab in CLL and DLBCL-RS 
is planned at MD Anderson.

How we treat
We treat patients with CHL-RS sim i larly to patients with de novo 
CHL, usu ally with ABVD or sim i lar as ini tial ther apy. Anecdotally, 
we have seen excel lent responses to PD-1 inhi bi tion in patients 
with relapsed CHL-RS.

Among patients with DLBCL-RS, opti mal risk strat i fi ca tion is 
essen tial. This requires con sid er ation of patient fit ness, extent of 
prior ther apy, deter mi na tion of clonal rela tion ship to the under-
ly ing CLL, and TP53 muta tion/dele tion sta tus. We rec og nize that 
IGHV sequenc ing of tumor tis sue to deter mine the clonal rela-
tion ship of the DLBCL-RS to the under ly ing CLL is not uni ver sally 
avail  able.

The above eval u a tion allows us to iden tify the small groups 
of patients who have rel a tively favor able out comes with CIT: (1) 
those with clon ally unre lated dis ease (who should be treated 
as de novo DLBCL) and (2) those who have untreated CLL and 
may lack TP53 alter ation. These patients can receive R-CHOP 
CIT alone, with out alloSCT. For all  other patients, the goal is to 

achieve remis sion and then pro ceed with alloSCT for eli gi ble 
patients, which is poten tially cura tive for RS and CLL.

We stress that, where pos si ble, all  patients, espe cially those 
with poor-risk dis ease, should be enrolled in clin i cal tri als. Out-
side clin i cal tri als, patients predicted to have poor response to CIT 
(patients with TP53 alter ations and patients with clon ally related 
dis ease who have pre vi ously received treat ment for CLL) could be 
con sid ered for an alter na tive approach, uti liz ing off-label ther apy. 
The 2 approaches we gen er ally uti lize for such patients are R-CHOP 
or R-EPOCH com bined with venetoclax or ibrutinib at 420  mg/d 
plus nivolumab at 3  mg/kg intra ve nously every 2 weeks. In gen eral, 
we favor R-CHOP–venetoclax in patients who are CIT-naive, given 
the approx i mate 50% CR rate with CIT plus venetoclax and the 
lesser degree of tox ic ity com pared to R-EPOCH-venetoclax seen 
in our expe ri ence and in the de novo DLBCL lit er a ture. For patients 
pre vi ously treated with CIT for CLL or DLBCL-RS, we favor ibrutinib- 
nivolumab, espe cially in patients who are BTKi-naive, given that 
response rates to this reg i men are sub stan tially higher in BTKi- 
naive (64%) vs BTKi pretreated patients (23%).40 When uti liz ing PD-1/ 
programmed cell death 1 ligand 1 inhib i tors as a bridge to alloSCT, it 
is impor tant to remem ber the poten tial for increased severe acute 
graft-ver sus-host dis ease risk post alloSCT. This risk may be ame lio-
rated by the use of posttransplant cyclo phos pha mide.46

CLINICAL CASE (Con tin ued)
The patient was enrolled in a clin i cal trial with R-CHOP-
 venetoclax (NCT03984448). Cycle 1 (R-CHOP alone, stan-
dard doses) was poorly tol er ated, with grade 4 ileus and 
febrile neutropenia. Subsequent cycles, with the addi tion 
of venetoclax per pro to col, were given with out vin cris tine 
and with a dose reduc tion to 400 mg/m2 of cyclo phos pha-
mide and 25 mg/m2 of doxo ru bi cin and were well tol er ated. 
She achieved CR on PET/CT after cycle 3 and unde tect-
able min i mal resid ual dis ease to a level lower than 10−6 in 
the bone mar row by next gen er a tion sequenc ing fol low ing 
cycle 6, at which point she proceeded with alloSCT from a 
matched unre lated donor. She remains well thus far and in 
CR 3 months post alloSCT.
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