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Preface
Dear Colleagues,

The International Symposium on 
Hodgkin Lymphoma (ISHL) that was 
organized by the German Hodgkin 
Study Group (GHSG) and held in Co-
logne, Germany, and virtually from 
22nd–24th October 2022 covered rele-
vant aspects of Hodgkin’s lymphoma 
research as well as updates on current 
treatment strategies. This year, a novel 
session on cellular therapies featuring 
world-leading experts who discussed 
recent developments in basic research 
and clinical application was included. 
However, the main focus of this meet-
ing was on older and frail patients as 
well as patients with early-stage dis-
ease.

This issue of memo inHaematology 
offers findings presented at this year’s 
ISHL in the area of clinical research, 
immunological mechanisms, and new 
therapeutic agents. Trial results 
showed durable remissions with PD-1 

blockade plus chemotherapy followed 
by autologous stem cell transplantation 
in the relapsed/refractory setting. More-
over, the antibody-drug conjugate 
 brentuximab vedotin in combination 
with immune checkpoint inhibitors at-
tracted particular attention. Optimal 
treatment after failure of immunother-
apy is still under investigation. Here, 
phase I/II data demonstrated promising 
activity of an anti-LAG3 antibody plus 
PD-1-targeted therapy. 

Additionally, the prognostic role of 
circulating tumor DNA monitoring is 
outlined with encouraging results imply-
ing that ctDNA might be a more sensitive 
and specific measure of residual disease 
than positron emission tomography.  
 Innovations with pembrolizumab for 
pediatric patients and young adults with 
slow early response to initial treatment 
are also discussed. 

Last but not least, this issue looks at 
the interplay between immune cells in 
anti-PD-1–treated classical Hodgkin 
lymphoma, the cGAS-STING immune 
response pathway, and a potential future 
target called casein kinase II.

Once again, the International Sym-
posium on Hodgkin Lymphoma  offered 
an outstanding platform of exchange 
for international experts to transfer the 
latest findings from research into 
 practice-orientated therapeutic ap-
proaches.   

Alison J. Moskowitz, MD
Memorial Sloan Kettering  
Cancer Center and Weill Cornell  
Medical College,  
New York, NY
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Immunotherapy-based treatment of Hodgkin lymphoma: 
What is new?
 

Second-line pembrolizumab in 
addition to GVD

Immune-checkpoint blockade plays a 
key role in the therapeutic landscape of 
relapsed or refractory classical Hodgkin 
lymphoma (r/r cHL). Nevertheless, 
novel strategies to enhance responses 
remain of clinical interest. In the sec-
ond-line setting, the phase II study pre-
sented by Moskowitz et al. at ISHL 2022 
evaluated pembrolizumab in addition 
to up to four cycles of gemcitabine, vi-
norelbine, and liposomal doxorubicin 
(GVD) [1]. Thirty-nine patients were en-
rolled. The primary endpoint was com-
plete response (CR) after 2–4 cycles. Pa-

tients who achieved CR after two cycles 
were eligible for autologous stem cell 
transplantation (ASCT). 

In the group of 38 evaluable patients, 
92 % (n = 35) obtained CR after two cy-
cles of pembrolizumab plus GVD. In-
cluding one additional patient achiev-
ing CR after two more cycles, the CR rate 
for this regimen was 95 %. ASCT was 
performed in 36 patients, and consoli-
dation with brentuximab vedotin post 
ASCT was conducted in 14 cases. Only 
one patient in the entire study relapsed. 
At a median follow-up of 32.2 months, 
all of the 38 evaluable patients  re-
sponded, and 95 % were in CR. The 
30-month progression-free survival 

(PFS) rate was 96 %. A second cohort 
was added that received four cycles of 
pembrolizumab plus GVD followed by 
13 doses of pembrolizumab mainte-
nance without transplant in case of CR. 
To date, CR has been achieved by 88 % 
of the 34 individuals enrolled. Across 
the two cohorts (n = 73), 96 % of patients 
responded to treatment, and 92 % ob-
tained CR. 

The most common adverse events 
(AEs) included rash, transaminase ele-
vations, oral mucositis, nausea and fa-
tigue, with the majority being grade 1 or 
2. One patient died from pneumonitis, 
and another recovered from grade 4 
sepsis. The authors recommended a low 
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threshold to recognize and treat en-
graftment syndrome. Taken together, 
these results contribute to the data pool 
that shows high CR rates and durable 
remissions with PD-1 blockade plus 
chemotherapy followed by ASCT. Fur-
ther research is required regarding the 
optimal salvage regimen, the selection 
of patients with r/r cHL who need trans-
plant, and the question of whether 
transplant can be moved safely to the 
third line or beyond. 

Brentuximab vedotin plus nivo, 
ipi, or both

The phase I E4412 study reported by 
Diefenbach et al. assessed the antibody-
drug conjugate brentuximab vedotin 
(BV) in combination with either ipili-
mumab (n = 21), nivolumab (n = 18), or 
both (n = 22) in patients with relapsed 
HL [2]. The three treatment groups were 
enrolled sequentially. Each group con-
tained three arms. Arms A-C were 
treated with BV plus ipilimumab Q6W, 
arms D-F received BV plus nivolumab 
Q3W, and arms G-I were treated with 
BV plus nivolumab Q3W and ipili-
mumab Q12W. The study was based on 
the hypothesis that while the immune 
checkpoint inhibitors might abrogate 
tumor tolerance in T cells, BV would di-
rectly target the cancer cells.

Common AEs included peripheral 
sensory neuropathy, nausea, diarrhea, 
and fatigue; these were primarily grade 
1 and 2. Among serious AEs, maculo-
papular rash prevailed. One case of 

grade 4 Stevens-Johnson syndrome oc-
curred, as well as two cases of grade 5 
pneumonitis in the nivolumab-treated 
arms. No late immunologic toxicities 
were observed. 

In the response-evaluable group, 
CRs resulted in 60 % with BV/ipili-
mumab, 64.7 % with BV/nivolumab, 
and 84.2 % with the triple combination 
(Figure 1). After a median follow-up of 
2.5 years, median duration of response 
was 1 year for BV/ipilimumab and had 
not been reached with either BV/
nivolumab or BV/nivolumab/ipili-
mumab. Thus, both nivolumab-con-
taining regimens appeared to be supe-
rior to the ipilimumab-based regimen. 
Similarly, median PFS was shorter with 
BV/ipilimumab (1.10 years) than with 
BV/nivolumab (not reached) and BV/
nivolumab/ipilimumab (2.49 years). 
Nevertheless, even the patients in the 
BV/ipilimumab arm who relapsed were 
alive at 3 years. Patients achieving CR 
had longer median PFS (not reached) 
than those with partial response (PR; 
1.8 years). Activity of the nivolumab-
based regimens was also seen in eight 
BV-pretreated patients, with no qualita-
tive differences in terms of depth of 
 response or PFS compared to the BV-
naïve group. 

Future questions relate to the use of 
doublet vs. triplet therapies and poten-
tial superiority of post-transplant PFS 
compared to PFS with standard second-
line treatment. Also, patients might be 
identified who have low-risk disease 
and can defer ASCT. The phase II E4412 

trial has concluded adult enrollment, 
and pediatric enrollment is ongoing. 

Anti-LAG-3 treatment in the 
anti-PD-1–refractory setting

Although PD-1 inhibitors  are a standard 
of care in patients with r/r cHL, optimal 
treatment after failure of immunother-
apy needs to be fully defined. LAG-3 is 
involved in T-cell regulation and is com-
monly co-expressed with PD-1 on aner-
gic T cells [3]. Dual blockade of PD-1 and 
LAG-3 has already been shown to exert 
antitumor activity in patients with unre-
sectable or metastatic melanoma [4]. 

The multicohort, open-label, phase 
I/II MK-4280-003 trial was designed to 
assess the anti-LAG-3 antibody favezeli-
mab in combination with pembroli-
zumab in patients with relapsed/refrac-
tory hematologic malignancies 
including cHL, DLBCL, and indolent 
NHL. Part 1 included all cohorts and 
was the safety lead-in phase to deter-
mine the recommended phase II dose, 
which was favezelimab 800 mg plus 
pembrolizumab 200 mg Q3W. Only one 
dose-limiting toxicity (i.e., autoimmune 
hepatitis grade 3) was found at the 
favezelimab 200-mg dose level. No 
dose-limiting toxicities emerged with 
the favezelimab 800-mg dose. In the 
dose-expansion phase (part 2), the pa-
tients received the combination at the 
established dose for ≤ 35 cycles. 

At ISHL 2022, Timmerman et al. pre-
sented results for cohort 2 that con-
tained 34 anti-PD-1–refractory patients 
with r/r cHL [5]. These had experienced 
disease progression after PD-1–targeted 
therapy and had either relapsed after 
ASCT or were ineligible for it, or had dis-
played no response to salvage chemo-
therapy. Favezelimab plus pembroli-
zumab showed a manageable safety 
profile. After a median follow-up of 18.2 
months, hypothyroidism was the most 
frequently observed AE (18 %), followed 
by fatigue and nausea (15 % each) as 
well as arthralgia and diarrhea (12 % 
each). All of these AEs were grade 1 or 2. 
Grade 3 or 4 treatment-related AEs 
(TRAEs) occurred in 18 %. No patient 
died due to treatment-related events. 
Treatment was discontinued in 18 %.

The analysis demonstrated promis-
ing activity of favezelimab plus pem-
brolizumab. Overall, 93 % of 27 patients 
who had both baseline and post-dose 

Figure 1: Response rates for brentuximab vedotin plus ipilimumab, nivolumab, or both in the 
response-evaluable population 
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 PR, partial remission
 SD, stable disease
 PD, disease progression
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assessments at the time of data cutoff 
derived reductions in their target le-
sions, with 48 % experiencing shrinkage 
of ≥ 50 % (Figure 2). Ten patients re-
sponded, which resulted in an overall 
response rate (ORR) of 30 %, and 3 (9 %) 
achieved CR. The responses lasted for a 
median of 19.4 months. Median PFS 
and overall survival (OS) were 9.4 and 
25.7 months, respectively. A phase III 
trial investigating a coformulation of 
favezelimab/pembrolizumab in pa-
tients with cHL refractory to anti–PD-1 
therapy is ongoing (NCT05508867). 

Favezelimab & pembrolizumab 
in the anti-PD-1–naïve group

Borchmann et al. reported findings for 
cohort 1 of the MK-4280-003 study that 
consisted of anti-PD-1–naïve patients 
with r/r cHL (n = 30) [6]. In this group, 
87 % had TRAEs, the most common be-
ing hypothyroidism (27 %), infusion-re-
lated reactions (23 %), and fatigue 
(20 %). Grade 3 or 4 TRAEs occurred in 
23 %. Thirteen percent of patients dis-
continued treatment due to TRAEs; no 
fatal treatment-related events were 
noted. 

After a median follow-up of 14.1 
months, the ORR was 73 %, with a CR 
rate of 27 %. Almost all patients who re-
ceived post-dose scans experienced re-
ductions in their target lesions. Median 
OS and median duration of response 
had not been reached yet; 55 % of pa-

tients responded for ≥ 12 months. Me-
dian PFS was 19.4 months. The authors 
emphasized in their conclusion that 
favezelimab 800 mg plus pembroli-
zumab 200 mg Q3W demonstrated ac-
ceptable safety and antitumor activity in 
anti-PD-1–naïve patients with r/r cHL. 
Studies comparing favezelimab with 
single-agent pembrolizumab might be 
of interest. 

Fixed-dose vs. weight-
adjusted nivolumab

Although the introduction of nivolumab 
has changed the landscape of r/r cHL 
treatment, this therapy remains inac-
cessible for a significant number of pa-
tients worldwide, especially in low-in-
come countries, due to its high cost. 
Low-dose nivolumab administered at a 
fixed dose of 40 mg was explored in the 
Nivo40 trial relative to the standard dos-
ing regimen of 3 mg/kg in patients with 
r/r cHL [7]. An expanded prospective 
fixed-dose cohort of patients (group 1, 
n = 51) was compared to the retrospec-
tive group 2 (n = 116) that received 
nivolumab 3 mg/kg. 

After a median follow-up of 48 and 
60 months in groups 1 and 2, respec-
tively, the ORRs were similar (68 % vs. 
67 %; Table), as was the timing of best 
response to treatment (cycle 6 in both 
groups). Likewise, median PFS did not 
differ across the groups (21.9 vs. 18.8 
months; p = 0.356), and median OS had 

Figure 2: : Target tumor reduction obtained with pembrolizumab plus favezelimab

-40

-60

-80

-100

-20

40

60

80

100

20

0

Target tumor reduction from baseline

Overall

≥ 50 %

n = 27

25 (93 %)

13 (48 %)

+ 50 % Tumor growth

- 50 % Tumor growthB
es

t c
ha

ng
e 

in
 tu

m
or

 fr
om

 b
as

el
in

e 
(%

)

not been reached yet with either treat-
ment. Any-grade AEs were observed in 
65 % vs. 79 % (p = 0.068), with grade 3/4 
AEs occurring 10 % vs. 19 % (p = 0.151). 
Additional therapies after nivolumab 
monotherapy were initiated in 78 % vs. 
84 %. Ten percent vs. 22 % of patients 
underwent allogeneic SCT. Overall, the 
data demonstrated comparable efficacy 
of fixed-dose nivolumab treatment ver-
sus the standard dose of 3 mg/kg, al-
though final statements require a direct 
comparison in the prospective setting. 

Prognosis after nivolumab 
discontinuation

Fedorova et al. retrospectively analyzed 
the survival of patients with r/r cHL after 
discontinuation of nivolumab, as well as 
the efficacy and safety of retreatment [8]. 
Among the 48 patients included, 29 and 
19 had been treated with nivolumab 
3 mg/kg and 40 mg, respectively. They 
had discontinued nivolumab due to dif-
ferent reasons in CR (n = 40) or PR 
(n = 8). 

After a median follow of 48 months, 
disease relapse was observed in 63 %. In 
the group that had achieved CR, median 
PFS was 24 months, with a 4-year PFS 
rate of 43.6 %. Patients who had ob-
tained PR showed a median PFS of 7.7 
months; all of these progressed. One 
person died due to progressive multifo-
cal leukoencephalopathy after alloge-
neic stem cell transplantation. 
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Retreatment with single-agent 
nivolumab was initiated in 22 patients. 
At a median follow-up of 33 months, 
the ORR was 73 %, with CR and PR re-
sulting in 41 % and 32 %, respectively, 
and indeterminate response in 27 %. 
Median PFS was 24.8 months; at 3 
years, 26.7 % of patients were progres-
sion-free. AEs occurred in 41 % during 
retreatment, and grade 3/4 AEs were 
noted in 18 %. According to the authors’ 
conclusion, patients with r/r cHL who 
have achieved CR with nivolumab ther-
apy might experience durable remis-
sion after treatment discontinuation. In 
case of disease relapse, nivolumab re-
treatment appears to represent an ef-
fective and safe  option.

ctDNA monitoring of first-line 
APVD

In the setting of untreated cHL, the 
combined administration of doxoru-
bicin, bleomycin, vinblastine, and 
dacar bazine (ABVD) is a standard treat-
ment option. A single-arm pilot study 
explored the combination of pembroli-
zumab with doxorubicin, vinblastine, 
and dacarbazine (APVD) as front-line 
treatment in 30 patients with any-stage 
cHL. Interim PET/CT assessment was 
performed after two cycles of APVD, fol-
lowed by another PET/CT scan at the 
end of treatment, i.e., after a maximum 
of four additional cycles. The total dura-
tion of treatment depended on determi-

nants such as disease stage and risk fac-
tors. According to findings presented in 
2021, CR was achieved in 66 % after two 
cycles of pembrolizumab 200 mg Q3W 
and AVD in standard dosing Q2W [9]. 
The analysis demonstrated durable re-
mission, with a 2-year PFS rate of 97 %. 
Only one progression event had oc-
curred within two years.  

The prognostic role of interim PET/
CT is limited in patients treated with 
ABVD, while the role of interim and 
end-of-treatment PET with immune 
checkpoint combinations is undefined. 
Lynch et al. hypothesized that circulat-
ing tumor DNA (ctDNA) monitoring 
with phased variant enrichment and 
detection sequencing (PhasED-seq) 
might improve response assessment in 
patients receiving APVD [10]. PhasED-
seq, as compared to other ctDNA profil-
ing methods, has the ability to reduce 
error rates, particularly at low cell-free 
DNA levels [11]. 

Higher undetectable ctDNA 
rates vs. PET

Minimal residual disease tracking was 
possible in almost all patients from the 
single-arm pilot study (n = 26). The data 
showed that pretreatment ctDNA levels 
reflected the tumor burden; correla-
tions were seen with disease stage at di-
agnosis and the total metabolic tumor 
volume. On day 1 of cycle 3, ctDNA was 
undetectable in 81 % (Figure 3). At that 

time, the PET CR rate was 66 %. Unde-
tectable ctDNA increased to 92 % at the 
end of treatment, with the PET CR rate 
rising to 82 %. One patient relapsed, and 
four had positive end-of-treatment PET 
despite undetectable ctDNA, although 
none of them recurred up to 36 months 
after completion of treatment. In light of 
these findings, the utility of FDG-PET 
with APVD remains undefined for the 
time being, as the authors noted. 

According to a post-hoc analysis, 
ctDNA clearance was associated with 
improved PFS both at cycle 3 (p = 0.025) 
and end of treatment (p = 0.0016). 
Moreover, the results implied that 
ctDNA might be a more sensitive and 
specific measure of residual disease 
than PET. Residual ctDNA was detected 
in a progressing patient showing com-
plete metabolic response according to 
PET, whereas another patient with re-
sidual FDG uptake 3 months after the 
end of treatment has remained ctDNA-
negative and progression-free for sev-
eral years. The authors suggested that 
PhasED-Seq integrated with conven-
tional imaging might improve accuracy 
of response assessment. Twenty addi-
tional patients with advanced-stage dis-
ease have been added to enrich for indi-
viduals with higher risk.

Pembrolizumab plus 
chemotherapy in pediatric 
patients 

Slow early response (SER) to initial 
chemotherapy and added radiotherapy 
exposure increases the risk of relapse 
and toxicity in patients with cHL. The 
open-label, phase II KEYNOTE-667 
study evaluated pembrolizumab plus 
chemotherapy in pediatric patients and 
young adults with cHL and SER. Interim 
data were presented at the ISHL 2022 for 
group 2 (n = 30) that had newly diag-
nosed, high-risk, stage IIEB to IVB cHL 
(age range, 3–25) [12]. After two cycles 
of vincristine, etoposide, prednisone/
prednisolone and doxorubicin, those 
with SER (i.e., Deauville score 4 or 5) 
were treated with ≤ 17 doses of pem-
brolizumab 2 mg/kg to 200 mg (3–17 
years) or 200 mg (18–25 years) Q3W 
plus four cycles of cyclophosphamide, 
vincristine, prednisone/prednisolone, 
and dacarbazine (COPDAC-28). Pa-
tients who remained PET-positive and 
had SER after COPDAC-28 consolida-

TABLE  

Clinical outcomes observed with nivolumab 40 mg vs. nivolumab 3 mg/kg 

Endpoint Group 1: nivolumab 40 mg 
(n = 51)

Group 2: nivolumab 3 mg/kg 
(n = 116)

Overall response rate, % 68 67

  Complete response 40 34

  Partial response 28 33

  Stable disease 6 5

  Indeterminate response 20 20

  Progressive disease 6 8

Median overall survival, months Not reached Not reached

p = 0.243

3-year overall survival rate, % 97.9 96.5 

Median progression-free survival, 
months 21.9 18.8

p = 0.356

3-year progression-free survival rate, % 23.6 27
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tion underwent radiotherapy plus ≤ 17 
doses of pembrolizumab. On the other 
hand, those with SER who turned PET-
negative received only pembrolizumab 
for ≤ 17 doses. The primary end point 
was ORR by blinded independent cen-
tral review in patients with SER. 

The data suggested that pembroli-
zumab might enhance responses to 
chemotherapy in this population. 
Among the patients who had a post-
COPDAC-28 assessment, 68 % were 
PET-negative and thus did not require 
irradiation. Pembrolizumab plus COP-
DAC-28 demonstrated acceptable 
safety. In 47 %, TRAEs were reported, 
and 7 % had TRAEs grade ≥ 3. One pa-
tient developed grade 2 immune-medi-
ated hypothyroidism. 

Trial in progress: individualized 
immunotherapy

In the setting of early-stage unfavorable 
HL, the randomized phase II GHSG 
NIVAHL trial has shown feasibility, a fa-
vorable safety profile and outstanding 
efficacy of nivolumab plus first-line 
chemotherapy followed by involved-
site radiotherapy (IS-RT) [13]. Accord-
ing to the most recent update, the 2-year 
PFS and OS rates were 99 % and 100 %, 
respectively [14]. 

The upcoming open-label, GHSG 
phase II INDIE trial will investigate an 
individualized immunotherapy ap-
proach with the anti–PD-1 antibody tis-
lelizumab in the same setting 
(NCT04837859) [15]. At 35 GHSG trial 

sites in Germany, patients with newly 
diagnosed early-stage unfavorable HL 
will receive two doses of tislelizumab 
200mg Q3W followed by restaging and 
response-adapted further treatment, 
i.e., either four additional tislelizumab 
doses or four cycles of tislelizumab plus 
chemotherapy. The main cohort of 100 
patients aged 18–60 years will undergo 
consolidative IS-RT in case of PET-posi-
tive residues only. Thus, both radiother-
apy and chemotherapy can potentially 
be omitted in optimally responding in-
dividuals. The study endpoints includ-
ing PFS, OS, feasibility, safety, patient-
reported outcomes and correlative 
endpoints will allow for insights into re-
sponse-adapted first-line immuno-
therapy. n

Figure 3: Log reduction in ctDNA and PET complete response rates at cycle 3 as well as end of treatment with pembrolizumab plus AVD
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Exploring immunological mechanisms and new therapeutic 
targets in HL 

Interplay between immune 
cells in anti-PD-1–treated cHL 

Basic scientific research efforts are 
aimed at improving the understanding 
of the activity of immune checkpoint in-
hibitors in classical Hodgkin lymphoma 
(cHL). At ISHL 2022, Paczkowska et al. 
presented results regarding peripheral 
immune responses to PD-1 blockade 
that were generated using single-cell 
RNA sequencing [1]. Also, the research-
ers sought to define non-CD8-T-cell–
dependent mechanisms of immune 
evasion. Peripheral blood mononuclear 
cells were obtained from 13 healthy do-
nors, 11 patients with newly diagnosed 
cHL, and 20 patients with r/r cHL who 
were receiving anti-PD-1 treatment. Af-
ter negative selection of CD3-positive 
and CD3-negative cells, these separated 
populations were submitted to RNA se-
quencing.

Patients with the most favorable re-
sponses to PD-1 blockade had signifi-
cantly higher CD4-positive T-cell recep-
tor diversity at baseline and more 
abundant naïve/central memory T-cell 
subsets at day 1 of cycle 4. These data 
suggested that patients who responded 
most favorably to anti-PD-1 treatment 
had the continued capacity to mount 
new CD4-positive T-cell responses to tu-
mor neoantigens. Compared to healthy 
donors, all patients with cHL had signifi-
cantly reduced numbers of circulating B 
cells across all B-cell clusters. Patients 
with the most favorable responses to 
PD-1 blockade showed significantly 
higher numbers of circulating B cells, 
and increased B-cell receptor diversity at 
baseline and on treatment. This high-
lights the potentially important role of B-
cell–mediated responses in cHL.

With regard to circulating monocytes, 
a new subset was identified that was pri-
marily seen in patients with cHL in com-
parison to healthy donors. These cells had 
marked upregulation of multiple immu-
nosuppressive and tumorigenic cytokines 
and chemokines, as well as increased ex-
pression of PD-L1 and SIRPα. RNAscope 
analysis of the intact cHL tumor microen-

vironment revealed the presence of tu-
mor-infiltrating monocytes and mac-
rophages with similar features in the 
immediate proximity of CD30-positive, 
PD-L1–positive Hodgkin Reed/Sternberg 
(HRS) cells. At the clinical level, the tran-
scriptional signature of circulating Cluster 
0 monocytes was associated with a lack of 
response to PD-1 blockade both at base-
line and on treatment. 

Overall, the study has demonstrated 
profound rewiring of the circulating im-
mune signature in patients with cHL. 
CD4-positive T cells, B cells as well as 
cancer-associated monocyte abundance 
and function were associated with re-
sponse to anti–PD-1 treatment. 

cGAS-STING immune 
response pathway

The cyclic GMP-AMP (cGAMP) syn-
thase (cGAS), a cytosolic DNA sensor, 
triggers innate immune responses 
through its function as a second mes-
senger, which binds to and activates the 
adaptor protein STING. The latter sub-
sequently induces the expression of in-
terferons (IFNs), chemokines and cy-
tokines involved in anti-tumor immune 
responses. STING expression was im-
munohistochemically assessed in a pi-
lot study of 32 untreated cHL patients 
[2]. In addition, an in vitro system of 
cHL cell lines were treated with a STING 
agonist and the TBK1/IKKε inhibitor 
amlexanox, alone or in combination 
with other agents. Then cGAS-STING–
associated anti-tumor immune re-
sponses were investigated based on the 
protein expression of the cGAS-STING 
components and the RNA levels of 
IFN-β, CXCL10 and IFN-γ.

Using an arbitrary 10 % cutoff, STING 
was positive in the HRS cells of 63 % of pa-
tients with a membranous and cytoplas-
mic pattern. Treatment with the STING 
agonist stimulated gene expression of 
IFN-β and/or CXCL10 depending on the 
cell line; this indicated the presence of a 
functional cGAS-STING anti-tumor im-
mune response pathway. Silencing of the 
STING gene resulted in decreased 

CXCL10 and type 1 IFN gene expression 
by cHL cells. Moreover, amlexanox treat-
ment led to downregulation of IFN-β or 
CXCL10 gene expression in vitro. As the 
authors concluded, modulation of gene 
expression of type 1 IFNs by STING ago-
nists and amlexanox might have direct 
therapeutic implications in cHL.

Deregulated CK2 expression 

Another potential future target is casein 
kinase II (CK2), a pleiotropic kinase con-
sisting of 2 catalytic and 2 regulatory sub-
units. This kinase sustains cancer signal-
ing cascades through the activation of 
the NF-kB, PI3K and STAT pathways that 
are key players in HL. The study by Visen-
tin et al. was based on four HL cell lines 
all of which expressed higher levels of 
CK2a, but not CK2b compared to normal 
B lymphocytes (p < 0.001) [3]. Similarly, 
HRS cells in the lymph nodes of 35 pa-
tients highly expressed CK2a but not 
CK2b. Patients with lower levels of CK2b 
showed improved progression-free sur-
vival (p < 0.05).

Treatment of the cell lines with the 
CK2 inhibitor silmitasertib induced 
down-regulation of AKT, RelA and 
STAT3, and time- and dose-dependent 
apoptosis (p < 0.0001). Moreover, sil-
mitasertib had a synergistic anti-apop-
totic effect in combination with mono-
methyl auristatin E. Treatment with 
bortezomib gave rise to upregulation of 
CK2b. The authors concluded that CK2a 
is overexpressed and induces key pro-
survival signals in HL, while its inhibi-
tion triggers apoptosis. CK2b was likely 
downregulated due to proteasome deg-
radation. n
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ASH 2022

Follow us on LinkedIn to get all our memo 

inOncology updates directly! Watch this 

space for our community channel  for dis-

cussions and exchange with other oncolo-

gists and haematologists - coming soon!

For more expert interviews and education-

al materials around recent developments  

in oncology and haematology please  

visit our memo InOncology webpage  

(www.memoinoncology.com)

Here you will find the latest memo inOncol-

ogy & inHaematology issues reporting on  

ELCC, ASCO, WCLC, ESMO, iwWM, ASH 

and ESMO IO 2022 and previous years!

The ASH 2022 slide deck is now available!

It contains summaries of selected posters 

and presentations from this years’ congress 

focusing on emergent therapeutic options 

for B-cell malignancies, in particular the use 

of Bcl-2 and BTK inhibitors. The slide deck 

also highlights the potential of Bcl-2 inhibi-

tors for the treatment of AML.

Download the slide kit now!

Visit memoinoncology.com for more con-

gress reports and interesting articles on on-

cology and haematology.

This special issue will be offering a synopsis from the EHA 2023 that will be held in 
June 2023. The report promises to make for stimulating reading, as the EHA Congress 
itself draws on the input from a number of partner organizations, representing a 
multidiscplinary approach to cancer treatment and care. Stay tuned for the latest 
news in hematologic diseases and its subspecialties.

Forthcoming Special Issue

EHA 2023
Annual Meeting

08 JUNE - 11 JUNE 2023

Jorge Castillo highlights the most relevant 

findings regarding chemoimmunotherapy in 

patients with Waldenström‘s Macroglobu-

linemia presented at the 11th iwWM, discuss-

es the management of WM patients who 

have been exposed to covalent BTK inhibi-

tors, explains which clinical endpoint(s) 

should be reached in the treatment of pa-

tients with WM and shares his thoughts on 

promising novel treatment approaches. 

For those who are not only interested in 

Hodgkin lymphoma but also in non-Hodgkin 

lymphoma please check out our congress 

report on a range of relevant and potentially 

practice-changing findings as well as expert 

interviews from the 11th International Work-

shop on Waldenström’s Macroglobulinemia, 

too.

watch video

https://memoinoncology.com/
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https://www.linkedin.com/company/memo-inoncology/
http://memoinoncology.com
https://memoinoncology.com/congress-reports/ash-congresses/
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