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LYMPHOMA AND PLWH: what we must know
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LYMPHOMA AND PLWH: what we must know

Longitudinal trends in causes of death among adults with HIV on antiretroviral therapy in Europe and North America

from 1996 to 2020: a collaboration of cohort studies
Adam Trickey, Lancet HIV,2024

189.301 PLWH followed up for 1 519 200 person-years = Unknown 3 Cardiovascular 1 Non-AIDS cancer
1 Substance use 1 AIDS 1 Liver
[ Other 2 Svicide or accident [ CNS
The median age at initiation of ART: 35 years 1996-99 [ Non-AIDS infection  [J Respiratory
38 years 2016-20. iy
Participants’ median age: 37 years onJan 1, 2000
43 years on Jan 1, 2008 80—
47 years onlJan 1, 2016
£ 60
o
Proportion PLWH with CD4 counts of 0—199: %
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LYMPHOMA AND PLWH: what we must know

Cancer Treatment Disparities in People With HIV in the United States, 2001-2019
McGee-Avila, JK, JCO2024

Characteristic Adults With HIV (n = 16,334), No. (%) Adults Without HIV (n = 2,880,955), No. (%) P
Cancer type <.0001
Cervix 558 (3.4) 49,474 (1.7)
Diffuse large B-cell lymphoma 3,053 (18.7) 71,729 (2.5)
HL 1,278 (7.8) 30,540 (1.1)
Lung 3,561 (21.8) 634,437 (22.0)
Anus 2,219 (13.6) 19,5618 (0.68)
Prostate 2,987 (18.3) 795,348 (27.6)
Colon 1,428 (8.7) 462,585 (16.1)
Breast 1250 (7.7) 817,324 (28.4)
Cancer stage <.0001
Local 6,695 (41.0) 1,591,973 (55.3)
Regional 3,899 (23.9) 743,109 (25.8)
Distant 5,740 (35.1) 545,873 (19.0)
Cancer Type PWH Not Receiving Cancer Treatment, No. (%) People Without HIV Not Receiving Cancer Treatment, No. (%) aOR?® 95% CI
Overall aOR 1.37 13210144
Cancer type
Cervix 52 (10.2) 2,961 (6.0) 203 15210270
DLBCL 531 (17.4) 10,616 (14.8) 1.53 138to01.70
HL 229 (17.9) 4334 (14.2) 1.39  1.19t0 1.63
Lung 923 (25.9) 120,349 (19.0) 1.79 1.65t0 193
Anus 104 (4.7) 1,032 (5.3) 0.85 0.68 to 1.08
Prostate 705 (23.6) 141,297 (17.8) 1.32 121 to 144
Colon 137 (9.6) 23964 (5.2) 1.73 14310 208
Breast 71 (5.7) 27,730 (3.4) 1.38 1.071t01.77

Adults W HIV: 16,334; Adults W/H HIV 2,880,955



LYMPHOMA AND PLWH: what we must know

l

Cancer Treatment Disparities in People With HIV in the United States, 2001-2019
McGee-Avila, JK, JCO2024

Cancer Type

Calendar Year Periods

2001-2007

aOR? (95% ClI)

2008-2013

aOR® (95% ClI)

2014-2019

aOR? (95% ClI)

P Interaction®

Overall aOR

1.69 (1.55 to 1.84)

1.41 (1.32 to 1.51)

1.14 (1.06 to 1.23)

<.0001

Cancer types

Cervical cancer

2.27 (1.34 to 3.86)

2.07 (1.28 to 3.35)

1.84 (1.12 to 3.01)

5720

DLBCL

1.78 (1.49 to 2.12)

1.48 (1.26 to 1.75)

1.32 (1.07 to 1.63)

.0872

HL

1.53 (1.16 to 2.02)

1.42 (1.11 to 1.81)

1.20 (0.88 to 1.63)

1662

Lung cancer

2.09 (1.80 to 2.43)

1.80 (1.59 to 2.03)

1.54 (1.33 t0 1.77)

.0090

Anal cancer

1.35 (0.85 to 2.15)

0.77 (0.52 t0 1.13)

0.71 (0.48 to 1.04)

1024

Prostate cancer

1.74 (1.39 to 2.18)

1.42 (1.24 to 1.63)

1.12 (0.98 to 1.28)

.0048

Colon cancer

1.95 (1.31 to 2.93)

2.05 (1.55 to 2.70)

.0509

Breast cancer

2.63 (1.62 to 4.26)

1.54 (1.02 to 2.32)

1.31 (0.95 to 1.80)
0.91 (0.60 to 1.34)

.0008

Cancer Type

Calendar Year Periods

2001-2007

a0R? (95% CI)

2008-2013

a0R?® (95% CI)

2014-2019

a0R?® (95% CI)

P Interaction®

Overall aOR

1.69 (1.55 to 1.84)

1.41 (1.32 to 1.51)

1.14 (1.06 to 1.23)

<.0001

Cancer types

Cervical cancer

2.27 (1.34 to 3.86)

2.07 (1.28 to 3.35)

1.84 (1.12 to 3.01)

b720

DLBCL

1.78 (1.49 to 2.12)

1.48 (1.26 to 1.75)

1.32 (1.07 to 1.63)

.0872

HL

1.53 (1.16 to 2.02)

1.42 (1.11 to 1.81)

1.20 (0.88 to 1.63)

1662

Lung cancer

2.09 (1.80 to 2.43)

1.80 (1.59 to 2.03)

1.54 (1.33 to 1.77)

.0090

Anal cancer

1.35 (0.85 to 2.15)

0.77 (0.48 to 1.04)

Prostate cancer

1.74 (1.39 to 2.18)

1.42 (1.24 t0 1.63)

1.12 (0.98 to 1.28)

.0048

Colon cancer

1.95 (1.31 to 2.93)

2.05 (1.55 to 2.70)

131 (0.95 to 1.80)

.0508

Breast cancer

2.63 (1.62 to 4.26)

1.54 (1.02 to0 2.32)

0.91 (0.60 to 1.34)

.0008

Association between HIV and lack of treatment
attenuated over time for many cancer types

HIV remained associated with the lack of treatment for

cervical cancer
DLBCL
lung cancer

Associations between HIV status and lack of
standard treatment by cancer type

During 2014-2019, HIV and lack of standard cancer treatment
DLBCL

cancers of the cervix

lung



Burning issues:

LW e - o What types of lymphomas should
ﬁ‘ - \’.‘“\\ | know about?
'_:q ? — : ; o Is the risk of infectious toxicity still

- * high today? Are there any other

significative toxicities? What about viral
. factors?

o what about staging?
what role does the PET scan play?

o what are the clinical presentations
today?

o Is the risk of CNS recurrence increased
compared to the general population?
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o What do we know about the biology

- of these lymphomas?

o Are there any guidelines?



Burning issues:
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WHO Classification of Tumors of Hematologic and Lymphoid Tissues

WHO classification, 5th edition WHO classification, revised 4th edition,
2022 2016

Hyperplasia arising in immune deficiency/ Non-destructive forms distincted in: - Florid follicular

dysregulation distincted in - Follicular hyperplasia - Plasmacytic hyperplasia - Infectious \
proliferation - interfollicular and paracortical mononucleosis In contrast to the
proliferations .Plaisma—cell hypgrplasm past, WHO 5
Mononucleosis-like hyperplasia - T-cell and .

histiocytic proliferations subclassifies these
KSHV/HHV8 Multicentric Castleman disease Multicentric Castleman disease lesions based on

(also included in tumor-like lesion with B-cell pathologic features,
predominance) as in

Lymphomas arising in Monomorphic B and T cell neoplasms, cHL immunocompetent

immune deficiency/ !.ympl:nomas associated with HIV
infection

: clinical setting.
dysregUIatlon Other iatrogenic immunodeficiency- K e /
associated LPDs

patients, rather than

In born error of immunity-associated lymphoid Lymphoproliferative disease associated with primary
proliferations and lymphomas immune disorders



LYMPHOMA AND PLWH: The viral cooperation

DEFINITION: a mechanism by which different viruses coinfecting human tissue have synerigstic or regulatory effects on
carcinogenesis

originally identified in 1964 by Sir Molecular iden.tification RS I
Anthony Epstein and co-workers in 19 an oncogenic double-
Burkitt’s lymphoma; stranded DNA virus

persists in human cells for a lifetime Latent
v-FLIP
v-Cyclin N\ Cellular factors
Kaposins @ bRamlrilflERK
miRNAS \ RTA
LANA-2 ' v e

K-bZIP

Lytic



LYMPHOMA AND PLWH: changes over years

Evolution of HIV-Associated Lymphoma Over 3 Decades J
d . BL |
DLBCL |
100%
.81 81
0% = 2006-2015 ‘:" 2006-2015
3611 261
80% @ @
E | 1996-2005 E 4
70% 5 o 1996-2005
g 9 21
§ eom PEL
=  a 1986-1995 q 1986-1995
g som B Plasmablastif 1, , . , . : . ' " " " , " "
= 3 5 10 15 20 25 30 0 2 4 6 8 10 12
E' o Burkitt Years Years
40% e s : M
£ B oagkins '] PCNSL |
30% Eowsca s i o use of CART,
o Capet T o - o better focus on opportunistic
< H , infection prophylaxis
10% - o improved chemotherapy
2 1996-2005 ¥
% +—— | e . S H'—lzoos_zm o Modern therapy!
1986-1995 1996-2005 2006-2015 e AT W e

Years

Ramya Ramaswami et al, 2016



Burning issues:

o Is the risk of infectious toxicity still
high today? Are there any other
significative toxicities? What about viral

factors?




LYMPHOMA AND PLWH: Chemotherapy and excess of toxicity

Incidence and spectrum of infections among HIV/AIDS patients with lymphoma during chemotherapy
Wang Z. Journal of infection and chemotherapy, 2022

Characteristics AIDS patients with lymphoma (n = 164) Patients who underwent
Age (year) chemotherapy (n=137)
Median (interquartile range) 43 (34-55) o R T oy e e e e
. . T ;
Range 8-81 : Patients who had infectious ;
Gender, n (%) ' complications before ;
Male 149 (90.9) ! plice - :
Female 15 (9.1) lv : chemotherapy (n=25) 8.4% of pts
Extmnodal invo(l;e)-.ment, n (%) ;3(} 2(347?) expe rienced a
symptoms, n (% )
Serum LDH, n (%) i tOt_al of 153
N{;[g]al LN ‘;’Z Eigi’] No infection Infections eP|SOd?S of
;'x ELN 10 (24'4:; occurred during occurred during . |‘nfect|on Lung infection
. | | 4 ) - PR incidence rate and FN were the
Hemoglobin<100 g/L, n (%) 53 (32.3) chemotherapy cliemoinerapy | o stf t
Serum albumin <35 g/L, n (%) 66 (40.2) (n=57) (n=%0) (2046) most frequen
AIDS before lymphoma diagnosis, n (%) 78 (47.6) ] L - ; = .typ es_ of
HAART at lymphoma diagnosis, n (%) 62 (37.8) infection
CD4 count <200 cells/pL, n (%) 112 (68.3) ]
Multivariate analysis of risk factors for infections during chemotherapy
Retrospective study, 1st line treat:
164 HIV+ Lymphomas DLBCL: R-DA-EPOCH Variables OR 95% CI p
o/
560/)' DLBCL R—CHOP Total number of chemotherapy cycles 1.225  1.043-1.439 0.014
28% BL Grade 4 decrease in neutrophil count (<500/ 7.128  3.051-16.654  <0.001
BL: R-hyper-CVAD mm3) (yes vs. no)
R-DA-EPOCH Duration of HAART at lymphoma diagnosis 3.520  1.432-8.653 0.006

(<6 months vs. = 6 months)
Lymphoma type (DLBCL vs. non-DLBCL) 3.010 1.282-7.069 0.011




LYMPHOMA AND PLWH: Chemotherapy and excess of toxicity

Bandera A 15th EUROPEAN AIDS CONFERENCE October 21-24, 2015, Barcelona, Spain

Cohort pilot study, case-control, monocentric, retrospective

AlM:

o toevaluate the incidence of HEMATHOLOGICAL,
NEUROLOGICAL, LIVER TOXICITY, FEBRILE
NEUTROPENIA, INFECTIVE COMPLICATIONS AND
MUCOSITIS related to the use of chemotherapeutic

agents in HIV-positive and HIV-negative patients

diagnosed with lymphoma from 2006 to 2014,

o to evaluate if HIV related factors are associated with an
increased risk of toxicity

o to evaluate clinical outcome as response to
chemotherapy, overall survival and disease free
survival

HIV+ (n=47) Controls (n=50) p
N (%) or median (IQR) N (%) or median (IQR)

Age (years) 47 (39-51) 51 (46-56) ns
Sex (M) 40 (85%) 38 (76%) ns
HCV Ab pos 14 (37%) 2 (4%) <0.001
Lymphoma type:
- DLBCL 34 (72%) 38(76%) ns
- Burkitt 13 (28%) 12 (24%)
Ann Arbor stage IlI-IV 36 (78%) 35(73%) ns
Extranodal sites n. 1(0-2) 1(0-2) ns
ECOG 2-4 16 (35%) 14 (30%) ns
Bulky mass 12 (29%) 16 (36%) ns
CNS Iocalizati- . 2 (7%) - ‘
IPl-aa score 3-4 11(30%) 9 (18%) 0.03
ART use at diagnosis 28 (59%)

CD4+ T cell at diagnosis (cells/mmc)

220 (111-394)

HIV-RNA logl0 at diagnosis

2.5(1.6-5.0)




LYMPHOMA AND PLWH: Chemotherapy and excess of toxicity

Bandera A 15th EUROPEAN AIDS CONFERENCE October 21-24, 2015, Barcelona, Spain

Results
? Hepatic toxicity
Tossicita di qualsiasi grado *
Totale cicli Cicli dei1 casi Cicli dei controlli .
(n=401) (n=171) (n=230) p value*
N % N % N % P
Tossicita ematologica | 201/386 | 52.07 | 102/170 | 60.00 99/216 4583 <0.01 “
Neurotossicita 14/394 | 3.55 5/164 3.05 9/230 3.91 ns B
Neutropenia febbrile | 22/390 | 5.64 18/161 11.18 4/229 1.75 <0.01 N
Complicanze infettive | 66/399 | 16.54 | 39/169 | 23.08 27/230 11.74 <0.01 ‘
Epatotossicita 53/379 | 13.98 | 25/165 | 15.15 28/214 13.08 ns ‘ 9 o
Mucosite 35/397 | 8.82 18/167 | 10.78 17/230 7.39 ns
Hematological toxicity
90 WBC COUNT TOXICITY
p=0.05 g ANC COUNT TOXICITY
p=0.006

o] Grade 1-2 Grade 3 Grade 4

80
70
60
50
R
40
30
20
i ‘
0
0

Grade 1-2 Grade 3-4
= H|V+ mcontrols
EHIV+ H controls



LYMPHOMA AND PLWH: Chemotherapy and excess of toxicity

Bandera A 15th EUROPEAN AIDS CONFERENCE October 21-24, 2015, Barcelona, Spain

Results

Tossicita di qualsiasi grado

Totale cicli

Cicli dei1 casi

Cicli dei controlli

(n=401) (n=171) (n=230) p value*
N % N % N %
Tossicita ematologica | 201/386 | 52.07 102/170 | 60.00 99/216 4583 <0.01
Neurotossicita 14/394 3.55 5/164 3.05 9/230 3.91 ns
Neutropenia febbrile 22/390 5.64 18/161 11.18 4/229 1.75 <0.01
Complicanze infettive | 66/399 | 16.54 39/169 23.08 27/230 11.74 <0.01
Epatotossicita 53/379 | 13.98 25/165 15.15 28/214 13.08 ns
Mucosite 35/397 8.82 18/167 10.78 17/230 7.39 ns

The association of the HIV-related variables respect to an increase in the occurrence of toxicity was assessed:

* HIV viral load at lymphoma diagnosis

e Cd4T cell count at lyphoma dg

—

* Percentage of CD4 + T lymphocytes at diagnosis

* ART at diagnosis

Hematological toxicity
Neurotoxicity
Febrile neutropenia
Liver toxicity
Infectious complications

Mucositis

None of these associations
was significant



Opportunistic Infection

When to Prescribe Prophylaxis or
Suppressive Therapy

Preferred Regimens

Pneumocystis jirovecii

CD4" T-cell count <200 cells/plL

With any cytotoxic chemotherapy, radiation,
or other cancer treatment with expected
decline in CD4" count

Trimethoprim/sulfamethoxazole 800/160 mg orally
three times per week or 400/80 mg orally once daily

Atovaguone 1500 mg daily

Both agents also provide prophylaxis against
toxoplasmosis

Herpes simplex 1/2
and varicella zoster
Virus

History of recurrent HSV outbreaks

With any cytotoxic chemotherapy, radiation,
or other cancer treatment with expected
decline in CD4* count as high risk of
disseminated VZV when
CD4™ count <200 cells/pL

Valacyclovir 500 mg orally twice daily

Candida albicans

Recent history of mucosal candidiasis

Consider if CD4™ T-cell count <100 cells/uL

Consider if cancer treatment will lead to
prolonged neutropenia or if prolonged
exposure to steroids

Fluconazole 200 mg orally once daily

Nystatin oral suspension 5 mL 2-4 times daily (does not
prevent esophageal candidiasis)

Consider micafungin 100 mg intravenously once daily for short
periods if DDI concemns with fluconazole

Mycobacterium avium
complex

Consider if CD4" T-cell count <100 cells/pL,
especially if HIV is uncontrolled and CD4*
count expected to decline with treatment

Azithromycin 1,200 mg once per week
To avoid drug resistance from single-agent treatment,
rule out active infection before prescribing prophylaxis

Hepatitis B virus

Suppressive therapy should be given to
anyone with HIV and HBV coinfection
regardless of CD4* count or HBV viral load

Tenofovir disoproxil 300 mg orally once daily plus emtricitabine
200 mg orally once daily or lamivudine 300 mg orally once daily

Tenofovir alafenamide 25 mqg orally once daily plus emtricitabine
200 mg orally daily or lamivudine 300 mg orally once daily



Burning issues:
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o what about staging?
what role does the PET scan play?




LYMPHOMA AND PLWH: LYMPHOMAS AND PET-CT
v

Recent advancements in 8F-FDG PET/CT for the diagnosis, staging, and treatment management of HIV-related lymphoma Studies included in
Soufi GJ, Am J Nucl Med Mol Imaging, 2024 qualitative synthesis
(n=17)

Differentiating between benign lymphadenopathy and HIV-related lymphoma

Stud Parameters
uay
Stud Year Study type i Study groups Number of lymph Maximum diameter
g VAP population %Y EOUP SURmax SUV SUV SOV erorymp
LK Marroiw Liver node involved areas of lymph nodes
Chenetal 2022 Retrospective 59 37 HIV-related 22 HiV-infected ALIG: 0.888 AUG: 0.815 AUG- 0611 AUC: 0.567 ALC: 0.692 AUGC: 0.768
cross-sectional lymphoma (35 B-cell patients with biopsy- Cut-off: 3.1 Cut-off- 8 Cut-off: - Cut-off: - Cut-off- 5 Cut-off: 3.6
study lymphoma; 1 Hodgkin  proven inflammatory Sensitivity: 68.2%  Sensitivity: 63.6% Sensitivity: - Sensitivity: - Sensitivity: 62.2% Sensitivity: 64.9%
lymphoma; 1T-cell lymphadenopathy Specificity: 91.9%  Specificity: 89.2% Specificity - Specificity: - Specificity: 72 7% ecificity: 86 4%
lymphoma) Pvalue: 0.000" Pvalue: 0.000 Pvalue: 0.156 P-value: 0.393 Pvalug: :
: . . _ : SUVLN: the maximum
malignant lymphoma colonized extra-lymphatic the SURmax, SUVLN in malignant lymphoma were :
: 0 o , standardized uptake value
lesions more frequently (83.8% vs. 54.5%, P = 0.000) considerably greater (P = 0.000, 0.000)

(SUVmax) of lymph nodes

SURmax : the ratio of the
greatest SUVmax of an FDG-
avid lesion to the SUVmax of
the liver

Lymphoma patients demonstrated significantly

higher quantitative PET measures than inflammatory

lymphadenopathy patients (p-values = 0.001).

Single

Single SULmax TLG SULpeak MTV Sum SULpeak Sum SULmax
Mhlanga 2014 Retrospective 41 19 had biopsy-proven 22 with reactive AUC: 0971 AUC: 0964 ALC: 0.964 AUC: 0.957 AUC:- 0935 AUC: 0.904
etal study untreated lymphoma adenopathy without  Cut-off: 7.8 Cut-off: 173 Cut-off: 6.6 Cut-off: 53.8 Cut-off: 23.8 Cut-off- 28.4
(16 DLBCL, 3 HL) malignancy Sensitivity: 89% Sensitivity: 89% Sensitivity: 84% Sensitivity: 84%  Sensitivity: 84% Sensitivity: 84%
Specificity: 100% Specificity: 100% Specificity: 100%  Specificity: 100% Specificity: 95% Specificity: 82%
PPV: 100% PPV: 100% PPV: 100% PPV: 100% PPV: 94% PPV: 80%

MNPV: 92% MNPV: 92% MNPV: 88% MNPV: 88% NPV: 88% MNPV: 86%



LYMPHOMA AND PLWH: LYMPHOMAS AND PET-CT

First Extensive Analysis of 18F-Labeled Fluorodeoxyglucose Positron Emission Tomography—Computed Tomography in a Large Cohort of Patients
With HIV-Associated Hodgkin Lymphoma: Baseline Total Metabolic Tumor Volume Affects Prognosis. Louarn NMD, JCO 2022

PET-1
1.00 40, .,
v ddba, S ™ TMTV < 527 cm?
—_— B | I _I.I_I.IILI
characteristics of baseline 18F-FDG PET-CT 0754 i A
its prognostic value =y
- 109 patients with HIV-HL =
- a prospective ongoing cohort. 'E 0.50 - TMTV > 527 cm?
=
E;:r L1 |
o
Total metabolic tumor volume (TMTV) =
- reflects the active tumor burden of HIV-HL P-.004
pts
PET-1 0 2 4 6 8 10
Extranodal involvement Time (years)
. No. at risk:
WHO' Bane Hanow p {39] TMTV <527 cm® 89 71 54 30 10 2
Lin 21 (1 TMTV > 527 cm?® 20 10 5 1 1 0
109pts Lung S HL:3
79%: stage IIB-IV Pleura 4 (4) NHI.. é
104pts:ABVD Pericardium 1(1) >-year O3 TRM' é
o .
Stomach 2 (2) 86.1% AIDS: 1

Muscle 1(1)



LYMPHOMA AND PLWH: LYMPHOMAS AND PET-CT

First Extensive Analysis of 18F-Labeled Fluorodeoxyglucose Positron Emission Tomography—Computed Tomography in a Large Cohort of Patients
With HIV-Associated Hodgkin Lymphoma: Baseline Total Metabolic Tumor Volume Affects Prognosis. Louarn NMD, JCO 2022

PROGNOSTIC

ANALYSIS

FOR PFS

n the 59 patients witt

detectable HIVRNA,
the median TMTV

value was similar to

that observed

in the 50 patients with
undetectable viral

load

patients

T™MTV

After a 6.7-year
follow-up, 40% of the

with high TMTV
relapsed or died

compared with 17% in
patients with low

Vanahle Patients, No. Univariate Analysis, HR (95% CI) Multivariate Analysis, HR (95% ClI)
SUVmax

=87 38 1

= 8.7 71 3.03 (1.03 to 8.96) NS
SUVpeak

=71 40 1

=7.1 69 3.14 (1.07 t0 9.26) NS
SUVmean

=51 37 1

> 5.1 72 2.99 (1.02 to 8.86) NS
TMTV, cnr?

= h27 a9 1

\ >527 20 3.62 (1.52 to 8.63) 2.70 (1.13 t0 6.49) )

TLG, cm?

=230 25 1

> 230 84 8.13 (1.09 to 60.64) NS
IPS

Low (reference) 55 1

Intermediate 43 77 (0.70 to 4.49) NS

High 11 401 (131 t0 12.3) NS
CD4, cells/pL

| =200 37 1

=200 72 0.87 (0.37 t0 2.06)
HIV-RMNA, copies/mL

Undetectable 50 1

Detectable 59 0.83 (036 t0 1.89)




Burning issues:

o what are the clinical presentations
today?




LYMPHOMA AND PLWH: clinical presentation

[HIV Infection and Survival of Lymphoma Patients in the Era of Highly Active Antiretroviral Therapy 2004—15]

HIV HL: 1,729/36,521 (4.7%), HIV DLBCL: 4,424/81,534 (5.4%) HIV BL: 1,348/4,684 (28.8%) AT, AL

HL DLBCL BL PTCL FL
HIV- HIV- HIV- HIV- HIV- HIV- HIV- HIV- HIV- HIV-
uninfected, infected, uninfected, infected, uninfected, infected, uninfected, infected, uninfected, infected,
n (%) n (%) P n (%) n (%) P n (%) n (%) P n (%) n (%) P n (%) n (%) P
Stage
| 59107 214 (12.4)  <0.0000 21537 (279) 996 (225) <0.0001 683 (205) 190 (141 <0.0001 3754 (322) 79(199) <0.0001 1,906 (26.9) 87 (20) <0.0001
1] 1552”44&} ﬁﬁﬂgzzn |5ﬁﬁ;2”5} ﬁ|9 (14}
[ ] 7.32121) 405 (23.4) 13,539 (17.6) 785 (17.7) 361(10.8) 164 (12.2) 2,308 (198) 90(22.7) 1386 (25.7) 121(27.8)
[\ 5,987 (17.2) 726 (42) 26,201 (34) 2,024 (458) 1,774 (53.2) 853 (B3.3) 4,042 (34.7) 172 (43.4) 13,402 (30.3) 169 (38.9)

Initial treatment
No treatment 2,773 (8) 2157 <0.0001 8672 (N.2) 718 (16.2) <(0.0001 281(8.4) m(82) 0.69 2160 (185) 98(24.7) <0.0001 1,060 (25) 95(218) 0.005
Other/unknown 1,508 (4.3) 48 (2.8) 2,891 (3.7 344 (7.8) 50(1.5) 16 (1.2) 1,836 (15.7)  31(7.8) 5542 (125) 37 (8.5
Chemotherapy 3051 (87.7) 1410 (816) 65,547 (B5) 3,362 (76) 2,005 (90.1) 1.221(90.6) 7,669 (65.7) 267 (67.4) 27683 (625) 303 (69.7)

Days to initial treatment. d

No treatment 2,773 (8) 2157 <0.0001 8672 (N.2) 718 (16.2) =0.0001 281(8.4) Mm(82) 0.055 2160 (185) 98(24.7) =0.0001 1,060 (25) 95(218) =0.000

0-14 6,699 (19.3)  371(215) 22,639 (29.4) 1497 (33.8) 1,660 (49.8) 732 (54.3) 2537 (21.7) M3 (285) 5447 (12.3) 90 (20.7)

15-30 10466 (30.1) 429(24.8) 21,061 (27.3) 968 (21.9) 792 (23.7)  302(224) 2333(20) B6(2LT) 8132 (184) 780179

J1-60 9,97 (26.4) 376 (21.7) 15,369 (19.9) 7161 359(10.8) 19(88) 2335(20) 45(N4) 10,500 (23.7) 100 (23)

=60 4,330024) 225Q13) 6,157 (8) 342 (1.1 124 (3.7) YRV 1,752 (15) 35(8.8) 7187 (16.2) 58 (13.3)

Missing P2 B YA % R ) €% ) N 11 C: ) B /0 I - I I -9 BN -7 - N ¢y SR | N 8] To00 (4.4)  2032)




LYMPHOMA AND PLWH: clinical presentation

{HIV Infection and Survival of Lymphoma Patients in the Era of Highly Active Antiretroviral Therapy 2004—15}

Xuesong Han, 2016

HIV HL: 1,729/36,521 (4.7%), HIV DLBCL: 4,424/81,534 (5.4%) HIV BL: 1,348/4,684 (28.8%) Xuesong Han, 2016
+B Symptoms
HL DLBCL BL
HIV- HIV- HIV- HIV- HIV- HIV- HIV- EXt ra nOda I Syte s
uninfected, infected, uninfected, infected, uninfected, infected, uninfected, infected,
n (%) n (%) P n (%) n (%) P n (%) n (%) P n (%) n (%) P
Stage
| 59107 214 (12.4) <0.0001 21537(279) 996 (225) <0.0001 683 (205) 190 (141 <0.0001 3,754 (32.2) 11,906 (269) 87 (20) <0.0001
] Iﬁﬁﬁmgﬁ} 5&4;2222 |§ﬁ§ﬂ2”5} ﬁ|9 (14)
] 7.32121) 405 (23.4) 13539 (17.6) 785 (17.7) 361(10.8) 164 (12.2) 2,308 (19.8) 11,386 (25.7) 121(27.8)
IV 5987 (17.2) 726 (42) 26,201 (34) 2,024 (458) 1,774 (53.2) B53 (63.3) 4,042 (34.7) 13,402 (30.3) 169 (38.9)
Initial treatment
Mo treatment 2,773 (8) 271 (5.7 <0.0001 8672 (1.2) 78 (16.2) <0.0001 281(8.4) m(82) 0.69 2160 (18.5) 95(21.8) 0.005
Other/unknown 1,508 (4.3) 48 (2.8) 289 (3D 244 (7.8) 50(1.5) 16 (1.2) 1,836 (15.7) 37 (8.5
Chemotherapy 305N (877 1410(81.6) 65,547 (B5) 3,362 (76) 2,005 (90.1) 1,221 (90.6) 7,669 (65.7) 27683 (625) 303(69.7)

Davs fo initial treatment. d

No treatment 2,173 (8) 271(05.7)  <0.0001 8672(M2) T78(62) <0.0001 281(8.4)

11(82) 0.055 2160 (185)

0-14 6,699 (19.3)  371(215) 22639 (29.4) 1497 (33.8) 1,660 (49.8) 732 (54.3) 2537 (21.7)
15-30 10,466 (30.1) 429(24.8) 21,061(27.3) 968 (21.9) 792 (237) 302 (224) 2,333 (20)
31-60 9,197 (264) 376 (21.7) 15,369 (19.9) 71 (16.1) 359 (10.8) 119 (88) 2,335 (20)
=60 4330 (124)  225(13) 6,157 (8) 342 (7.7 124 (3.7) 3727 1,752 (15)

10,500 (23.7)

95(218) <0.0001
90 (20.7)

78 (17.9)

100 (23)

58 (13.3)

7 (3.2)

Missing 1,327 ES.ES 7 E!.!S 3,§|§ EH.ES k3 EE.ES 20 E!.ES 37 33.55 At H.?S g EHB)



LYMPHOMA AND PLWH: cardiovascular and metabolic risk
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LYMPHOMA AND PLWH: cardiovascular and metabolic risk

Pathophysiology of
. % \ T Changes in inflammatory and coagulation biomarkers: a
H IV-ASSOC|ated CVD g randomized comparison of immediate versus deferred
g, antiretroviral therapy in patients with HIV infection.
; J Acquir Immune Defic Syndr. 2011;
B: IL-6
g | e
HIV

is an indipendent risk factor for: C: D-dimer

o Myocardial Infarction = 11 eDCEromp—

o Stroke g_ﬁ mVE oy - P=0.002* P<0.001*

. o =. T -

o Peripheral Artery Disease =
Q
E
=
9; 0.5 -
e Ty
2 R B
=
(1]
g
]
= 0
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LYMPHOMA AND PLWH: cardiovascular and metabolic risk

Pathophysiology of
HIV-Associated CVD ART
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Associations between integrase strand-transfer inhibitors
and cardiovascular disease in people living with HIV:

a multicentre prospective study from the RESPOND cohort
consortium

Bastian Neesgaard, Lauren Greenberg, Jose M Mird, Katharina Grabmeier-Pfistershammer, Gilles Wandeler, Colette Smith, Stéphane De Wit,
Ferdinand Wit, Annegret Pelchen-Matthews, Cristina Mussini, Antonella Castagna, Christian Pradier, Antonella d’Arminio Monforte,

Jorg | Vehreschild, Anders Sénnerborg, AlainV Anne, Andrew Carr, Loveleen Bansi-Matharu, Jens D Lundgren, Harmony Garges, Felipe Rogatto,
Robert Zangerle, Huldrych F Gunthard, Line D Rasmussen, Coca Necsoi, Marc van der Valk, Marianna Menozzi, Camilla Muccini, Lars Peters,
Amanda Mocroft, Lene Ryom

Summary

Background Although associations between older antiretroviral drug classes and cardiovascular disease in people
living with HIV are well described, there is a paucity of data regarding a possible association with integrase strand-
transfer inhibitors (INSTIs). We investigated whether exposure to INSTIs was associated with an increased incidence
of cardiovascular disease.



LYMPHOMA AND PLWH: cardiovascular and metabolic risk

Pathophysiolog™—*
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CVD

Asymptomatic HIV+ patients with no history of

Screening
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®

(n=6500)

Consent

Randomization
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v v
Placebo Pitavastatin 4mg/day
r
6 DIt \_’ Mechanistic (n=800)
' FI u Study
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Coronary plaque, vascular
Randomized Trial to Prevent Vascular Events in HIV inflammation, immune activation
‘ CV Death ‘ ‘ Mi ‘ ‘ Unstable Angina‘ ‘ Stroke ‘ ‘ Arterial Revas#

X REPRIEVE

Individual components of primary endpoint

Incidence/Progression of noncalcified plaque; High-risk plaque

|
‘ All cause death
|
|

Inflammatory, immunological, metabolic biomarkers

Predictors of statin effects

Statin safety and non AIDS comorbidities: DM, Infections, Cancer

Mechanistic
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Secondary
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Burning issues:

o What do we know about the biology
of these lymphomas?
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(D)LBCL



LYMPHOMA AND general population: DLBCL and COO

Distinct types of diffuse large B-cell ymphoma identified by gene expression profiling.
Alizadeh AA. Nature, 2000 GCB ABC

Double-expresser
Double-hit lymphomas
lymphomas
b,
\

i’
’
(£
!
'
4

High BCL-2

expression
1.0 ' CGB
£ + NoCG . AN
= Germinal-center cD10 + ‘
8 05 B-cell-like . W
— MUMA1 /
2 Type 3-PMBL + . ———
Activated scL-6 CGB
B-cell-like =
0.0 = 335 de novo DLBCL
0 i ] B E 10 TNFRSF13B
N':I'C-G LIMD1
Overall survival (years) e
cvesns
RAB7L1
e First definition of COO using Lymph2Cx model- Nanostring S
WDR55
» RNA based Gene expression assay e
> Suitable for FFPE samples e mn
. : : e N v u e SERPINAD 0 e o
* Based on differential gene expression, cases classified as “ABC” vs “GCB” vs “Unclassifiable ase1s
waLs
S1PR2
In Germinal Center-type —> mutations of BCL6, Histone Acetyltransferases and LymphzCx
EZH2 lead to a repressed transcriptional state. o
2| choi

| Tally

In ABC-type = mutations in the B-cell Recepter Pathway lead to unchecked
activation of NFkB.



LYMPHOMA AND general population: DLBCL and COO

Diffuse Large B-Cell Lymphoma (DLBCL): Early Patient Management and Emerging Treatment Options
P. Vodicka, OncoTargets and Therapy 2022

NCI-Lymph Gen NCI LymphGen — HARVARD — Chapuy
Wright Cancer Cell Schmitz NEJM Nature Medicine

c5

Activated | N1 r | N1 of “CO0”
B-cell like ;

Incresed heterogeinity within established groups

(GCB, ABC, U)
A53 }III..III...IIII.Il.l...ll

Unclassifiable BN2 | - BN2 = Specific subtypes have different

' . - o gene expression profiles
o microenvironmental features
o outcomes

Germinal

Center B-cell _ _
like H \\ reflects germinal center dark vs light zone
origin

and MYC target gene expression.

New algorithms have further expanded the concept



A digital gene \

expression assay
based on the

LYMPHOMA AND PLWH: DLBCL and COO

expression of 20
genes (Lymph2Cx,

Using the Lymph2Cx assay for assessing cell-oforigin subtypes of HIV-related diffuse large B-cell
Maria Joao Baptista, Leukemia and Lymphoma, 2018

Nanostring
Technologies,FFPE
Lymph2Cx assay Hans a
Aim: Whole series GCB ABC UNC GC Non-GC .
q . £ HIV-DLBCL Characteristic N=47 N=30 N=9 N=28 p Value?® N=18 N=27 p Value
© ;tu Y @ SEries ot r Age years, median [range] 44 [27-63] 445 [30-63] 44 [36-58] 425 [27-61] 618 435 [30-62] 44 [33-63] 951
uniformly treated with RCHOP Male, N (%) 39 (83%) 25 (83%) 7 (78%) 7 (88%) 520 16 (89%) 21 (78%) 295
o toinvestigate the prognostic impact of ECOG =2, N (%) 23 (49%) 13 (43%) 8 (89%) 2 (25%) .019 5 (28%) 17 (63%) .021
B-symptoms, N (%) 19 (40%) 6 (20%) 8 (89%) 5 (63%) <.001 5 (28%) 14 (52%) 109
COO subtypes , Extranodal disease, N (%) 23 (49%) 16 (53%) 4 (44%) 3 (38%) 465 10 (56%) 12 (44%) 465
o tocompare the results with those Bulky disease, N (%) 7 (15%) 4 (13%) 1 (11%) 2 (25%) 676 5 (28%) 2 (7%) 078
obtained with Hans algorithm LDH increased, N (%) 29 (62%) 16 (53%) 6 (67%) 7 (88%) 377 10 (56%) 17 (63%) 619
B2M increased, N (%) 30/34 (88%)  18/21 (86%) 9 (100%) 3/4 (75%) 328 11/14 (79%)  18/19 (95%) 193
Ann Arbor Il or IV, N (%) 5 (75%) 20 (67%) 9 (100%) 6 (75%) .047 1 (61%) 23 (85%) .069
IPl >2, N (%) 21 (45%) 12 (40%) 6 (67%) 3 (38%) 153 5 (28%) 15 (56%) 066
WHO: HBV, N (%) 9/38 (24%) 6/24 (25%) 2 (22%) 1/5 (20%) 626 517 (29 %)  4/21 (19%) 357
47 pts treated with R —CHOP HCV, N (%) 14/38 (37%)  8/23 (35%) 4 (44%) 2/6 (33%) 454 7/17 (41%) 7/21 (33%) 618
History of previous AIDS, N (%)  22/45 (49%)  13/29 (45%)  6/8 (75%) 3 (38%) 133 5/17 (29%)  16/26 (62%) .039
47 DLBCL History of Ol, N (%) 18/36 (50%)  12/22 (55%)  4/8 (50%) 2/6 (33%) 574 6/15 (40%) 11/19 (58%) .300
3 HGBL NOS Previous cART, N (%) 29/46 (63%)  18/29 (62%) 7 (78%) 4 (50%) 329 10/17 (59%) 18 (67%) 598
Detectable HIV-load, N (%) 29/44 (66%)  15/27 (56%) 8 (89%) 6 (75%) 076 11/17 (65%)  17/25 (68%) 824
2 HGBL, DH CD4 counts <100/pL, N (%) 19/46 (41%)  10/29 (35%) 5 (56%) 4 (50%) 228 6/18 (33%)  13/26 (50%) 272
Diagnosis, N
DLBCL 42 27 9 6 614 15 25 051
HGBL, DH 2 1 0 1 0 2
HGBL, NOS 3 2 0 1 3 0
CR achievement, N (%) 32 (68%) 22 (73%) 7 (78%) 3 (38%) 581 14 (78%) 18 (67%) 420
CD10, N (%) 15/45 (33%)  14/29 (48%) 0 (0%) 1/7 (14%) .008 15 (83%) 0 (0%) <.001
BCL6, N (%) 29/44 (66%)  21/28 (75%) 4 (44%) 4/7 (57%) .100 17/17 (100%) 12 (44%) <.001
MUM1, N (%) 26/44 (59%)  13/28 (46%) 7 (78%) 6/7 (86%) 103 4/17 (24%) 22 (82%) <.001
EBER, N (%) 10/44 (23%)  5/28 (18%) 4 (44%) 1/7 (14%) 178 2/17 (12%) 8 (30%) 271




LYMPHOMA AND PLWH: DLBCL and COO

Still Far to Go With Characterisation of Molecular and Genetic Features of Diffuse Large B-Cell Lymphoma in People Living With HIV: A Scoping Review

Manyau CP, Oncology Reviews,2024

CoO

The distributions of COO varied widely between
studies

Of the 12 studies which assessed the impact of COO
on survival, only two found statistically significant
association with survival (BETTER FOR GC)

Risk factors were more frequent in NGC-DLBCL.
o Lower CD4+ cell counts

o EBV positivity

o CNSinvolvement

TUMOR MARKERS

]

Included

Pathway

Cell cycle promoters

B-cell activators/
differentiation

Apoptotic regulators

Other

Marker

MYC
BCL6
FOXP1
CcD10
cD138/
syni
MUM1
Blimp1
BCL2
P53
CD20

Kie7

DPE

LMO2

Frequency

14%-58%
28%-87%
37%-62%
20%-53%
0%-—16%
14%-75%
10%-28%
16%-60%
12%-64%
74%-99%

16%-85%

10%-42%

50-55

Prognosis/
(citation)

 [23, 32, 45, 50]
Tl
- [32]
- [30, 32]
- [32]
1[38]
o [53]

- [32, 59
- [30, 32]
o [30, 32, 40]
148, 50]
« [40]
1[37]
« [32, 53]
1 [38]
o [32, 48]
T [36]

1 [30]
123, 36]

o [37]

[

Studies included for review
(n=24)

Total reports of included studies
(n =32)




LYMPHOMA AND PLWH: DLBCL and MYC positivity

o

MYC rearrangements in HIV-associated large B-cell lymphomas: EUROMYC, a European retrospective study
C. Pagani, Blood Advances, 2023

WHO:
155 HIV pts who had received fluorescence in
situ hybridization analysis for MYC

Retrospective study

AlM:
prevalence and prognostic impact of MYC
rearrangements in HIV-associated LBCL

Pts with myc +: 43
DLBCL,NOS: 129
DLBCL myc+: 25

HGBL,NOS :16
HGBL MYC +: 8

HGBL, DH/TH: 10
HGBL MYC+.10



LYMPHOMA AND PLWH: DLBCL and MYC positivity ;

o

MYC rearrangements in HIV-associated large B-cell lymphomas: EUROMYC, a European retrospective study
C. Pagani, Blood Advances, 2023

Patients with MYC+, n =43 Patients with MYC-, n =112 Total, N = 155 P valu
Median age (range), y 46 (26-74) 48 (23-83) 47 (23-83) ns
WHO:
Age >80 y 7 (16%) 14 (12%) 21 (14%) ns
155 HIV pts who h
situ hybridization z Male sex 37 (B6Y%) 88 (79%) 125 (819%) ns
I Stage IHV 40/43 (93%) 88/110* (80%) 128/155 (82%) .06
Retrospective stud B symptoms 22/43 (51%) 55/108* (51%) 77/151* (51%) ns
Increased LDH 30/39" (77%) 70/104* (67%) 100/143* (70%) ns
N Extranodal sites 056
FLY I‘ﬂ
orevalence and pre <2 19/38* (50%) 68/100* (68%) 87/138* (63%)
rearrangements in > 2 19/38* (50%) 32/100* (3290) 51/138* (37%)
CNS involvement 4/29* (149) 2/64* (3%) 6/93* (6%) .062
Kidney/adrenal gland involvement B/29* (27%) B/64* (12%) 16/93" (17%) 074
PIs with myc +: 43  ECOG performance status >2 19/34* (56%) 42/87* (48%) 61/121* (50%) ns
DLBCL ,NOS: 179 by intermediate high-high 23/39* (64%) 49/92" (53%) 72/131* (55%) ns
DLBCL myc+: 25
DLBCL mycs: 25 seropositivity 11/38* (29%) 34/93" (36%) 45/131* (34%) ns
GBL.NOS :16 Positive HBsAg 3/36* (8%) 8/89* (9%) 11/125* (9%) ns
HGBL MYC +- 8 Median CD4" cell baseline (range), n/mmec 215 (32-1170) 198 (8-930) 198 (8-1170) ns
CD4* cell <200/mmc 19/38* (50%) 51/100* (51%) 70/138* (51%) ns
HGBL, DH/TH: 10 petectable HIV load 24/40" (60%) B5/107" (6819%) 89/147" (60%) ns
RGBL MYC+.10 AIDS before lymphoma diagnosis 5/41* (12%) 30/111* (27%) 35/162* (23%) 054
cART before lymphoma diagnosis 20/42* (48%) 62/110* (56%) 32/152* (54%) ns



LYMPHOMA AND PLWH: DLBCL and MYC positivity

MYC rearrangements in HIV-associated large B-cell lymphomas: EUROMYC, a European retrospective study
C. Pagani, Blood Advances, 2023

OVERALL SURVIVAL PF SURVIVAL OVERALL SURVIVAL MYC +
1,0 1,0 - 1,0 -
0,9 1 0,9 0,9 4
0,8 4 0,8 0,8 1
0,7 + 0,7 0,7
0,6 0,6 0,6 -
0,5 1 = H— 0,5 HHHHHHH——tH—H———— —— 0,5
0,4_ = H t 0’4_ = = t 0r4'
0,3 0,3 0,3
0,2 4 0,2 4 0,2 -
0,1 1 0,1 1 0,1 _ .
1 MYC- - MYC- -1 not intensified therapy

0,0 4 1 MYC+ 0,0 4 -1 MYC+ 0,0 intensified therapy

T T T T T T T T T T T U U L U U U U L U U L T T T T T T T T T T T

0 24 48 72 96 120 144 168 192 216 240 0 24 48 72 96 120 144 168 192 216 240 0 24 48 72 98 120 144 168 192 216 240

Months Months Months

Whole population



LYMPHOMA AND PLWH: DLBCL and MYC positivity

MYC rearrangements in HIV-associated large B-cell lymphomas: EUROMYC, a European retrospective study

C. Pagani, Blood Advances, 2023

OVERALL SURVIVAL MYC +

-1 not intensified therapy

intensified therapy

Patients with MYC+ Patients with MYC- Total
n=43 n=112 N =155 P value
Rituximab 41 (95%) 99 (88%) 140 (90%) ns
CHOP/CHOP-like 15 (35%) 76 (68%) 91 (59%) .0001
Infusional therapy 8 (19%0) 9 (89%) 17 (119%) .063
DA-EPOCH 6 6 12 7
CDE 2 3 5 9 4
iCT 19 (44%) 23 (2096) 42 (27%) 003 g
CARMEN Regimen 9 1 10 .
GMALL 2 5
CODOX IVAC 2 1 3 ®
CT* + ASCT consolidation 15 18 51
Othert 2 4 6 4 4
Palliative care 1 (29) 4 (3%) 5 (3%) ns 3 J
CNS prophylaxis 32/37+ (86%) 62/94+ (66%) 94/131+ (72%) .01
IT (MTX + ARA-C) 24 55 79 u
Iv MTX 1T 8 7 15 i
Radiotherapy 2 (5%) 9 (89%) 11 (79%) ns 0
05
Hazard ratio 95% confidence interval P value
ECOG PS 22 28 1.4-56 003
Increased LDH 22 1.1-4.1 018
Kig 7>90% 0.56 0.3-0.98 035

0

1
24 48 72 96 120 144 168 192 216 240
Months



Burning issues:

o what are the clinical presentations
today?

o Is the risk of CNS recurrence increased
compared to the general population?




LYMPHOMA AND PLWH: Clinical Charactristics

Immunocompetent (D)LBCL

HIV related (D)LBCL

Early Age Presentation

Elderly Associated

gastrointestinal tract
Later Clinical Staging

CENTRAL NERVOUS SYSTEM

Worse Overall Survival

- O EES B EEE D ESE O ESS P EES F B § S § EEm § EEm O B B B B E B § BN B B B F et B

Baptista MJ, Hiv-Infection Impact on Clinical-Biological Features and Outcome of Diffuse Large B-cell Lymphoma Tre
Cingolani A, Survival and Predictors of Death in People With HIV-associated Lymphoma compared to Those With a [
Chao C. Survival of non-Hodgkin Lymphoma Patients With and Without Hiv Infection in the Era of Combined Antiret

Higher Frequency of
B-symptoms

Early Clinical Staging

Lower Frequency of
B-symptoms

Better Overall Survival

ated With R-CHOP in the Combination Antiretroviral Therapy Era. Aids (2015)
iagnosis of Lymphoma in General Population. PloS One (2017)
roviral Therapy. AIDS (2010)

Han X, Hiv Infection and Survival of Lymphoma Patients in the Era of Highly Active Antiretroviral Therapy. Cancer Ep
Coutinho R, Hiv Status Does Not Impair the Outcome of Patients Diagnosed With Diffuse Large B-Cell Lymphoma Tre

demiol Biomarkers Prev (2017)
ated With R-CHOP in the cART Era. AIDS (2014)



LYMPHOMA AND PLWH: FACTORS ASSOCIATED WITH SURVIVAL ‘/’

Outcomes for HIV-associated diffuse large B-cell ymphoma in the modern combined antiretroviral therapy era
Besson C, AIDS 2017

>Poor PS,
>more than one
extranodal site

>advanced aalPI
were associated
with poorer PFS

Prospective multicenter (22)
cohort study of HIV related L. 2008-2015

COMPARISON WITH 52 DLBCL HIV NEG

—
)
-~

179 consecutive patients = focus on 52 DLBCL;
median age: 51

06 08
L L

Median follow-up since diagnosis was 40 months

04

Probability of progression free survival

N=52 (%)  Median (IQR) Lymphoma characteristics
: [P e ‘
Demographics Histologic subtype o |
Male sex BB s se GC 17 (47) e
coge lyears) o1 (385759 Non-GC 19 (53) 3 . — togmkpens
eographic origin d , , . , .
White 16 (92) Extranodal sites 0 i 2 3 s s
Sub-Saharan 4 (8) 0 9 (] g) Years
HIV characteristics ’ )
HIV transmission group” 1 15 (29) (b)
MSM ] 18 (42) -1 27 (52) ,
Heterosexuals 12 (29
Intravenous drug users 12 (29) Ann—Arbor S[age
Year of HIV infection [—I1 8 (16) %
<1995 25 (49) =1V 44 3
1996-2005 16 (31) ®
>2006 10 (20) Performance status g
Prior AIDS-defining illness 24 (46) _ 5 e
CD4" T cell (nadir/p])[ 93.5 (44-200) 01 34 [65J % =
CD4" cell count/p” 233 (105-406) 2-4 18 (35) 5
<200 ) X 21 (42) LDH above normal® 25  (50) -
HlV;gad (copies/ml) 9 (57, 2alPI? —— HIV(-) DLBCL (N=580, 154 deaths)
<! ! ol | = HIV(+) DLBCL(N= 42, 9 deaths) _
>50 oLy 21 (43) 80173 (280-293938) 0—1 21 (42) s a - > ILonrai047
cART at DLBCL diagnosis 41 (79 0 1 2 3 4 5
Length of cART therapy (years)(J 11.4 (5.7-13.9) 2-3 29 (58) Years

Changes in the influence of lymphoma- and HIV-specific factors on outcomes in AIDS-related non-Hodgkin lymphoma. Ann Oncol 2015.
Prognostic factors in HIV-related diffuse large-cell lymphoma: before versus after highly active antiretroviral therapy. Lim ST J Clin Oncol 2005
The role of tumor histogenesis, FDG-PET, and short-course EPOCH with dose-dense rituximab (SC-EPOCHRR) in HIV-associated diffuse large B-cell Lymphoma. Dunleavy K. Blood 2010



LYMPHOMA AND PLWH: CENTRAL NERVOUS SYSTEM INVOLVEMENT

Existing DB of 1546 pts/9 trials 2016

2008 2/3 pts in cART era; 53% on cART at chemo
Age. years (median, range) 39 (18-74) CNS involvement at baseline. n (%) 111 (13%)
HAART before No HAART before p
lymphoma lymphoma Sex. male n (%) 710 (81%) Type of IT CNS therapy: n (%)
n=31 n=100
Enrolment period CNS treatment 2% to CNSB 111 (13%)
(C(:‘j ‘Djvtﬂh‘:*gel”‘ 1/31(32%)  25/100(25%) 0008 Pre-cART (1990-95) n (%) 279 (31%) Single drug IT chemoprophylaxis 628 (71%)
W1 Jeehs cART era (1996-2010) n( %) 607 (69%) Triple drug IT chemoprophylaxis 141 (16%)
PCL (out of the 131 *1/31(3.2%) 13/100 (13%)  0.108 . _ e . s
from the series) CD4 count, * 107 cells/l (median: range) 0.398 (0-15.84) No IT CNS chemoprophylaxis 6 (7%)
Leptomeningeal spread 0/30 (0%) 12/87 (14%) 0023 Median viral load (copies/ml; range) 27.000 (0-6,080.000) Systemic chemotherapy, n(%)
secondary to systemic NHL
(out of the 117 with systemic NHL) Prior history of ATDS. n (%) 232 (28%) CHOP 325 (36%)
~ . . v 1 - 440 (530 ’ 34 (15%
Concurrent cART therapy with chemotherapy 449 (53%) Infusional regimens™ 134 (15%)
Histology. 1 (%) . , 3 261 (29%)
. Dose intense regimens
2016 Diffuse large B-cell lymphoma 570 (64%)
L 166 (19%)
Burkitt/Burkitt-like lymphoma 285 (32%) Less mntense
B:9_Eo T . £
CNS®2-5% DLBCL Other lymphomas 31 (3%) Rituximab use: n(%)
CNSB: 25-30% BL Age-adiusted IPL n (%) 44/837patients
o]~ A Age-adjusted IPL n (%
CNSR (5.26%),
Low (score=0) 95 (12%) o
CNSR in adequately , — = 13% of all
) Intermediate (score 1-2) 488 (63%) rela ses
treated patients :2, 3,5% _ P
High (score=3) 187 (24%) (44/293).

Decrease in the frequency of meningeal involvement in AIDS-related systemic lymphoma in patients receiving HAART Navarro JT; Haematologic

Central nervous system involvement in AlDS-related lymphomas Barta SK, BJH 2026




LYMPHOMA AND PLWH: CENTRAL NERVOUS SYSTEM INVOLVEMENT

Central nervous system involvement in AIDS-related lymphomas Barta SK, BJH 2026

Hazard Ratio 95% CI P CNSB 3.68 149-9.10 0.005
Age 0.99 0.95-1.03 0.72 No Reference
Gender (Male) 1.10 | 0.40-3.00 0.85 Yes 3.67 | 149-9.10
Enrolment Date 0.50 Treatment 1 0.71
1990-1995 Reference CHOP Reference
1996-2010 048 | 006-4.11 g 0.00
Infusional ’
CD4 count 1.00 1.00 - 1.00 0.5
D(’r'f:lilt-f:n'ef L1 0.47- 2.80
Viral load 1.00 | 1.00-1.00 0.09 - "
=2 0. A
ATDS history 140 | 0.45-439 0.56 Less intense” L72 | 0.70-4.24
Concurrent cART Therapy 1.90 0231597 0.56 Rituximab 0.26 0.05-142 0.12
Histology 0.07 CR with mitial treatment - .07 —0.32
Diffuse large B-cell lymphoma Reference
Burkitt/Burkitt-like lymphoma 245 1.14-531
Other lymphomas 1.25 | 0.15-10.59 No association with cART use with CNS rela pse
Age-adjusted IPI 0.77
Low Reference no difference in CNSB in the pre-cART and cART
(¢)
Intermediate 0.96 0.32-2.90 S (13A) eaCh)
High 0.61 0.12-3.03

Overall survival

O O O O

094

08

074

064

0.4+

No CNS?

log-rank p=0.54

rituximab use
infusional chemo
concurrent cART

lower aalPl scores
were independently

associated with increased OS

for all patients on
multivariate analysis

15 16 17



FACTORS ASSOCIATED TO SURVIVAL: THE MUSTHAL GROUP EXPERIENCE

v (—ﬂ\"\.‘__\_\
-

Ospedale Sant’Anna, COmMo._~"% §

96 PTS (DG
1996-2023)
Median
age:49

Status viro-immunologico alla diagnosi di HIV

*  Conta CD4+ (media, /ul): 126 (range 3-463)

*  Conta CD8+ (media, /ul): 690 (range 40-2938)
*  Rapporto CD4/CD8 (media): 0.22 (range 0-1.8)
*  HIV-RNA (log10): 5.09 (range 1.59-7)

Status viro-immunologico alla diagnosi di linfoma
Conta CD4+ (media, /ul): 280 (range 4-1237)

*  Conta CD8+ (media, /ul): 945 (range 40-3779)
*  Rapporto CD4/CD8 (media): 0.42 (range 0-1.8)
HIV-RNA (log10): 3.36 (range 1.59-7.04)

cART alla diagnosi di linfoma*

* Si:63(66%, 95% Cl 56-74%)

o No: 33 (34%, 95% Cl 26-44%)

*almeno 6 mesi prima della diagnosi di linfoma

LS g
SONBRID )

Ospedale Manzoni, $&ECA.cuo ,,.rn
Ospedale di Busto Arsizio ea semgaren =
IRCCS S. Gerardo dei Tintor‘)‘V e 3

Stadio

* 1:4(4%,95% Cl 2-10%)

* 1: 5(6%, 95% Cl 2-12%)

* |lIl: 18 (19%, 95% Cl 12-28%)
* IV: 68 (71%, 95% Cl 61-79%)
* Nondisponibile: 1

Siti interessati alla diagnosi

* Malattia nodale: 20 (20%, 95% Cl 14-30%)

* 1 sito extranodale: 38 (40%, 95% Cl 30-50%)
* 2 2siti extranodali: 38 (40%, 95% Cl 30-50%)
SNC: 8 (8%, 95% Cl 4-16%)

Renale/surrenale: 6 (6%, 95% Cl 3-13%)

Monza gspedale Sacco, iV <
Milano AT m';\""‘—

— 1

Ospedale San Paolo, ME{]O ? (77, P
1

Y

International Prognostic Index (IPI)

«  Basso (0-1): 14 (15%, 95% Cl 9-23%)

* Intermedio (2-3): 58 (60%, 95% Cl 50-69%)
*  Alto (4-5): 23 (24%, 95% Cl 17-33%)

*  Non disponibile: 1 (1%, 95% Cl 2-6%)

Central nervous system (CNS)-IPI

«  Basso (0-1): 13 (14%, 95% Cl 8-22%)

* Intermedio (2-3): 57 (59%, 95% Cl 49-68%)
«  Alto (4-6): 25 (26%, 95% Cl 18-36%)

* Not available: 1 (1%, 95% Cl 2-6%)

Unpublished data



FACTORS ASSOCIATED TO SURVIVAL: THE MUSTHAL GROUP EXPERIENCE

Probability (%)

100,

5-years OS 5-years PFS

57% (95% CI 46-67%) 100 59% (95% CI 47-69%)

....... S
] P 'E.
50 e ———— 8
. e
2
o

u ] ] ] I n- ] ] ] |}

1] 20 40 60 80 1] 20 40 60 80

Months Months
83 57 49 45 43 40 37 83 54 47 42 41 39 35

CD4+ nadir, HR: 1.004 (0.9827 - 1.028) (p= 0.7268) .
CD8+ abs al nadir, HR: 1 (0.9982 - 1.003) (p= 0.7107) .
HIV-RNA log10 zenith, HR: 1.772 (0.8316 - 7.707) (p= 0.2512)

CD4+ abs diagnosis, HR: 0.9913 (0.9651 - 1.003) (p= 0.2622)
CD8+ abs diagnosis, HR: 1.001 (0.9981 - 1.003) (p= 0.4712)
HIV-RNA log10 diagnosis, HR: 0.7787 (0.3609 - 1.645) (p= 0.4987)
CART at diagnosis, HR: 0.3742 (0.03852 - 3.649) (p= 0.3523)

0S8 according to CD4 count at lymphoma diagnosis

Probability (%)

—— CD4 <200

100
j —— CD4 =200

1 , 96% (95% Cl 39-70%)
504

" 51% (95%CI 34-66%)

] ] ] 1
1] 50 100 150 200 250
Months

stratificando per profilassi




LYMPHOMA AND PLWH: DLBCL —QUESTIONS NEVER TO BE ASKED AGAIN-

HiV and Lymphoma: from Epidemiology to Clinical Management. Re A. Mediterranean Journal of Hematology and Infectious Diseases, 2016
Diffuse Large B-Cell Lymphoma in the HIV Setting, Huguet M, Cancers 2023

o Should rituximab be included within the regimen in CD20-positive HIV NHL?

2003 2005 2008 2013 2004 2005 2010 2010

CHOP/R-CHOP/DR-COP CDE/R-CDE R-EPOCH/SC-EPOCH-RR

Boue et al., Kaplan et al., 2005 Ribera et al., 2008, Levine et al., Sparano et al., Spinaetal., Sparano et al., Dunleavy et al.,

2003 [74] [73 2012 [75,76] 2013 [78] 2004 [67] 2005 [71] 2010 [64] 2010 [41]
No. of patients 61 150 81 40 98 74 106 33
. Phase II Phase II Phase I1 Phase II Phase II Pooled results from Phase 1 Phase IT
Study design R-CHOP CHOP vs. R-CHOP R-CHOP DR-COP CDE 3 phase I trials R-EPOCH SC-EPOCH-RR
) R-CDE vs. EPOCH-R
DLBCL histology, N (%) 44 (72) 120 (80) 81 (100) 30 (98) 76 (78) 53 (72) 79 (75) 33 (100)
CD4* uL, median 172 133 158 114 160 161 181 vs. 194 208
aa-IPI = 2, N (%) 20 (48) 70 (47) 55 (67) 11 (27) 62 (67) 42 (57) 70 (66) 25 (76)
Qutcome, %
CR * rate 77 47 vs. 58 69 47 45 70 73vs. b5 91
PFs* 69 (2-year) 9.5vs. 11.3 months - 52 (2-year) 36 (2-year) 59 (2-year) 66 vs. 63 (2-year) 84 (5-year)
os* 75 (2-year) 28 vs. 35 months 56 (3-year) 62 (2-year) 43 (2-year) 64 (2-year) 70vs. 67 (2-year) 68 (5-year)
Infectious 2 2vs. 14 7 0 Unknown 7 10vs. 7 0

deaths (%)




LYMPHOMA AND PLWH: DLBCL —QUESTIONS NEVER TO BE ASKED AGAIN-

HiV and Lymphoma: from Epidemiology to Clinical Management. Re A. Mediterranean Journal of Hematology and Infectious Diseases, 2016

Diffuse Large B-Cell Lymphoma in the HIV Setting, Huguet M, Cancers 2023
o Should rituximab be included within the regimen in CD20-positive HIV NHL?

2005 2008 2013 2004 2005 2010 2010
CHOP/R-CHOP/DR-COP CDER-CDE R-EPOCH/SC-EPOCH-RR
Boue et al., Kaplan et al., 2005 Ribera et al., 2008, Levine et al., Sparano et al., Spinaetal., Sparano et al., Dunleavy et al.,
2003 [74] 73 2012 [75,76] 2013 [78] 2004 [67] 2005 [71] 2010 [64] 2010 [41]
No. of patients 61 150 81 40 98 74 106 33
_ Phase II Phase II Phase I Phase II Phase II Pooled results from Phase II Phase II
Study design R-CHOP CHOP vs. R-CHOP R-CHOP DR-COP CDE 3 phase Il trials R-EPOCH SC-EPOCH-RR
: R-CDE vs. EPOCH-R
DLBCL histology, N (%) 44 (72) 120 (80) 81 (100) 39 (98) 76 (78) 53 (72) 79 (75) 33 (100)
CD4* uL, median 172 133 158 114 160 161 181 vs. 194 208
aa-1PI = 2, N (%) 29 (48) 70 (47) 55 (67) 11 (27) 62 (67) 42 (57) 70 (66) 25 (76)
Outcome, %
CR * rate 77 47 vs. 58 69 47 45 70 73 vs. b5
PFS * 69 (2-year) 9.5 vs. 11.3 months - 52 (2-year) 36 (2-year) 59 (2-year) 66 vs. 63 (2-y
0s+* 75 (2-year) 28 vs. 35 months 56 (3-year) 62 (2-year) 43 (2-year) 64 (2-year) 70vs. 67 YES|
Infectious :
deaths (%) 2 Lk 7 0 Unknown 7 )/ There is need to

Infusional regimens

NO!
By pooled
analysis of
1546 pts.
Blood,
2013

o Should antiretroviral therapy be suspended during chemotherapy?

maximize opportunistic
infection prophylaxis in
patients with CD4 count
<50/mL, according to
current guidelines on
HIV management.




LYMPHOMA AND PLWH: DLBCL —QUESTIONS NEVER TO BE ASKED AGAIN-

HiV and Lymphoma: from Epidemiology to Clinical Management. Re A. Mediterranean Journal of Hematology and Infectious Diseases, 2016
Diffuse Large B-Cell Lymphoma in the HIV Setting, Huguet M, Cancers 2023

o s the approach with intensive chemotherapy and peripheral stem cell rescue feasible?

30 pts g
100- »=iv= PFS 75.9% * 8.6%
—— 08§ 74.6% * 9.0%
80+ Early toxic tdeath
E“? 2 chﬂ'mﬂ!tns]ﬂme
= 601 n=3g Chemoresistan
g n=1g
Z  40-
g SI.IE'EE“,{““
20 m“hililﬂinn Muhiﬁﬂtiq“
| il n=31 Tailure
YES 03 n= E
HIV infection should not 0 : 1-2 2:1 56 4'8 E'.0 7.2 .
IF
preclude lymphoma *Mplantation ‘
: months n=37 arly pp
patients from _—

undergoing HDC-ASCT,
according to the same
eligibility criteria
adopted for the general
opulation

~

[ Continuous CR:21 :> CR: 24

J

High-dose therapy and autologous peripheral blood stem cell transplantation as salvage treatment for AIDS-related lymphoma: long-term results of the Italian Cooperative Group on AIDS and
Tumors (GICAT) study with analysis of prognostic factors; Re.A et al; Blood 2009



LYMPHOMA IN GENERAL POPULATION: DLBCL -THERAPY
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=
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Loretta J.
Nastoupil JC
02022

= 1 smlPI risk factor

iPET

1° LINEA

-

1P| D—1l l'l'—"I"f " IPl=2 Age z 80 years/
nowrie oeroonn I
First-line therapy
P10 IP11-2 IP1 3-5 Old/ Frail
4xR-CHOP+2xR 6 x R-CHOP 6 x Pola-R-CHP R-miniCHOP




LYMPHOMA AND PLWH : DLBCL THERAPY —first line-

Fit for treatment

{

ICT
 Ea—

CMR

Follow-up
« Second malignancies [IV, A
» CVD risk factors [IV, A]

Human immunodeficiency virus-associated lymphomas: EHAeESMO Clinical Practice Guideline for diagnosis, treatment and follow-up, K. Hibel, 2024



LYMPHOMA AND PLWH: risk of developing second primary cancer

Second Primary Cancers in People With HIV/AIDS: A National Data Linkage Study of Incidence and Risk Factors Di Ciaccio PR, J Acquir Immune Defic Syndr. 2023

Of 29,383 individual &
were included in the
person-years of follo

Overall SPC P<0.001 95% CI Infection-related SPC,P<0.001 85% Cl non—infection related SPC,P=0.100 85% Cl

15
|

The most common S

The incidence of nor
0.005) and the acqu

rs Identified 1n the Cohort

Number of Second Cancers % (Rounded)

Annual incidence (per 1000 person-years)
10
|

oz 12 41 18
)S 30 13
27 12
25 11
o - 14 6
I I 1 | 1 9 4

0-5 6-10 10-15 16-20 >20
Time since HIV/AIDS diagnosis (years) 83 36

lotal 229 100




LYMPHOMA IN GENERAL POPULATION: DLBCL —THERAPY 2° LINES RR—
< 12 months > 12 months
I Candidate fo&dDTIASCT
Candidate forCAR T
Yes No
Chemosensitive
Second-line therapy
Primary refractorylearly | | | .40 relapse (>12 mo.) CAR-T and HDCT/ASCT
relapse (€12 mo.), A ineligible patients
CAR-T eligible pati HDCT/ASCT eligible inehigibie patien
CAR-T cell therapy Platin-based salvage Pola-BR
immunochemotherapy
‘m JonoweC oY Tafasitamab/
Lisocabtagene HDCT/ASCT Lenalidomide
maraleucel)

R-GemOx




LYMPHOMA AND PLWH: DLBCL —-THERAPY 2° LINES

Enabling CAR T-cell therapies for HIV-positive lymphoma patients — A call for action
CAR T-Cells Treatment for Relapsed/Refractory B-Cell Lymphoma Is Effective and Safe in | _iving with HIV (PLWH): A Lys¢  'dv ¥-om the Descar-T Registry

T-cells
T-cells are separated from

the patient’s blood

() virus
\
@‘u’iml transduction of a CAR-
Fatient’s bfoodstream encoding gene into the T-cells
CAR-T Cell
Therapy
for g 0
)

CAR T-cell

; 0 T-cells express CAR o
Patient's ﬁ g 5 @ their surfaces
bloodstream ' -'}h.)\
L e
Q‘*

@ CAR T-cells identify Wy obs
H s |'/ |
lymphoma cells with target >/ | .
W -2

antigens and kill them

CAR T-cells are expanded and
reinfused to the patient



LYMPHOMA AND PLWH: DLBCL —-THERAPY 2° LINES

Enabling CAR T-cell therapies for HIV-positive lymphoma patients — A call for action

CAR T_ralle Traatmant far Ralancad /IRafrartAans R_Call IvimnhAma le Effartivia anA Cafa in

TABLE 1
Case References
1 [33]
2 [33]
3 [31]
4 [32]
5 [36]
6 [34]

Age
(years)

47

N.s.

I.8.

49

66

53

Sex

Combined
ART

Yes

Bictegravir/
emtricitabine/
tenofovir
alafenamide

n.s.

Yes

n.s.

Yes

Use of CAR T-cell therapy in patients with HIV (n = 6).

CD4™ T-cells
(cells/pL)

52

127

127

170

629

n.s.

T-cells
(cells/uL)

n.s.

n.s.

n.s.

847

n.s.

n.s.

Viral load
(copies/mL)

67

Undetectable

Undetectable

Undetectable

Undetectable

n.s.

iviine with HIV/ IDI\A/HN: A o=

Lymphoma

DLBCL

DLBCL

DLBCL

DLBCL

DLBCL

DLBCL

CAR product

Axicabtagene
ciloleucel

Axicabtagene
ciloleucel

Axicabtagene
ciloleucel

Axicabtagene
ciloleucel

Axicabtagene
ciloleucel

Axicabtagene
ciloleucel

‘s Fram tha Nacrar.T Raaictry

Side effects (grade)/
therapy

CRS (grade 2)/
tocilizumab, steroid
ICANS (grade 3)/
steroid

no CRS
no ICANS

N.5.

CRS (grade 1)/steroid
ICANS (grade 2)/
steroid

CRS (grade 1)/steroid
ICANS (grade 2)/
steroid

CRS (grade 1)/
anakinra, steroid

ICANS (grade 3)/
anakinra, steroid

"\_‘_'_/' reinfused to the patient

Response
(follow up)

CR (1 year)

CR (at least 28 days)

CR (n.s.)

PR (PD after
2 months)

PD (isolated CNS
recurrence after
4 months with
systemic CR)

PD (after 15 days)



LYMPHOMA AND PLWH: DLBCL —-THERAPY 2° LINES

Enabling CAR T-cell therapies for HIV-positive lymphoma patients — A call for action
CAR T-Cells Treatment for Relapsed/Refractory B-Cell Lymphoma Is Effective and Safe in People Living with HIV (PLWH): A Lysa Study from the Descar-T Registry
ASH2024 Clerrico m.

Histological subtypes : diffuse large B-cell ymphoma (n=20, 84%),
follicular lymphoma (n=2, 8%),
transformed follicular lymphoma (n=1, 4%)
grey zone lymphoma (n=1, 4%).

17% prior ABMT

Median time from HIV diagnosis to CAR T was 136 months
(range 11-342) and HIV viral load at lymphodepletion was undetectable in all available cases (11/24 patients).

At time of CAR T infusion, 4 patients (17%) had ECOG PS 2, 15 (63%) elevated LDH, and 10 (42%) elevated ferriti

Ten deaths were reported:
8 patients
died of disease
progression, 1 of
Pseudomonas infection,
and 1 of progressive
multifocal
leukoencephalopathy not

directly
related to CAR T-cells.

CRS: 21 patients (88%)
ICANS: 33%

Overall Response Rate (ORR) among PLWH at 90 days (M3) from axi-cel infusion was 50%, with 42%
Response Rate (CRR).

With a median follow-up of 10.5 months (95% Cl, 6-16), PFS and OS at 12 months were 40% (95% ClI,
(95% Cl, 28-75) respectively.



LYMPHOMA AND PLWH: DLBCL —-THERAPY 2° LINES

N
No response
(PR, SD or progression)

Fit for treatment,
age <70 years Unfit for treatment
Fit for treatment, l r JV/
v ] age <70 years Salvage ICT No standard treatment;
Relapse | @)  (R-DHAP, R-ICE, R-GDP, R-ESHAP) + options include new agents,
| ASCT [, A] clinical trials or palliative care
\
Unfit for treatment
f v =
No standard treatment;

options include new
agents, clinical trials

or palliative care

Human immunodeficiency virus-associated lymphomas: EHAeESMO Clinical Practice Guideline for diagnosis, treatment and follow-up, K. Hibel, 2024



LYMPHOMA IN GENERAL POPULATION: DLBCL —-THERAPY 3° LINES

Third-line therapy and beyond

Previous CAR-T cell
therapy

CAR-T naive

CAR-T ineligible
patients

CAR-T cell therapy if
available

(Axicabtagene
ciloleucel,
Lisocabtagene
maraleucel,
Tisagenlecleucel)

BITEs
(Glofitamab, Epcoritamab)

ADC
Loncastuximab tesirine

Pola-BR or Tafasitamab/Lenalidomide if not administered before




LYMPHOMA AND PLWH: DLBCL —-THERAPY 3° LINES

Third-line therapy and beyond

Previous CAR-T cell
therapy

CAR-T naive

CAR-T ineligible
patients

CAR-T cell therapy if
available

(Axicabtagene
ciloleucel,
Lisocabtagene
maraleucel,
Tisagenlecleucel)

BITEs
(Glofitamab, Epcoritamab)

ADC
Loncastuximab tesirine

F

Pola-BR or Tafasitamab/Lenalidomide if not administered before




LYMPHOMA AND PLWH: DLBCL —-THERAPY 3° LINES: EPICO TRIAL

International single-arm phase 2 trial addressing feasibility and efficacy of epcoritamab

in PLWH with relapsed/refractory large B-cell ymphoma

Inclusion criteria:

* Adult (> 18 yo) HIV+ pts with CD20+ RR LBCL
* ECOG PS score of 0-2

* Prior lines 2 2 (anti-CD20)

* CD4 >50 cell/mcL

* Failed or not eligible for HDT-ASCT

15 centers:
10 Italy
°4 Spain

°] France

Primary endpoint: ORR

PO : ORR 35%
P1:0ORR 60% (GCT3013-01 LBCL expansion
cohort)

Sample size: 27 patients with RR HIV+ DLBCL

Two-step Simon minimax model:
First step: 16 pts 2if 7 responses observed = Second step

Treatment active if 13 responses observed

Courtesy of Prof Ferreri
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LYMPHOMA AND PLWH: BURKITT LYMPHOMA 4;*?

BL International Prognostic Index (BL-IPI) Olszewski,a. JCO 2021

“Historical” risk factors

HR at least one of

o ECOG performance status above 1
o Ann Arbor stage lll or IV

o elevated serum LDH (>ULN)

®

R -
Rt =
R,

BL International Prognostic Index (BL-IPI)

tumour mass of 7 cm or greater
Univariahle Multivariable

Variahle HR 95% ClI P HR 95% CI P
Age = 40 1.79 1.34 10 2.38 < .001 1583 1.14 to 2.05 .005
Female 1.05 0.78 to 1.41 74
HIV-positive 1.15 0.85 to 1.56 .36
PS ECOG = 2 2.22 1.69 to 2.92 < .001 1.62 1.20 to 2.17 .001
No MYC rearrangement 0.82 0531t01.29 .39
Stage 3 or 4 2.35 157 t0 3.53 < .001
B symptoms 1.23 09510 1.59 12
> 1 extranodal site 1.24 09510 1.60 11
Marrow involvement 1.64 1.27 to 2.13 < .001
CNS involvement 2.02 1.52 t0 2.69 < .001 161 1.20t0 2.16 .002
LDH = 3 X ULN 2.12 16210 2.77 < .001 1.71 1.29t0 2.27 < .001
Hemoglobin << 11.5 g/dL 1.63 12510 2.12 < .001
Albumin << 3.5 g/dL 1.55 1.19 to 2.03 .001

40 -

L
=
]

Percent of Patients
S

—.
[ =]
1

Risk factors:

Intermediate s Age = 40
rigk

» Parformance status = 2
» LDH =3 x ULN
» CNS involvamant

Low

risk High risk (46%)

DERIVED RETROSPECTIVELY
NO DATA ON EBV

The low-risk BL-IPI
group is large
enough to consider
de-escalated
treatment strategies



BL
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LYMPHOMA AND PLWH: BURKITT LYMPHOMA -‘**F

BL International Prognostic Index (BL-IPI) Olszewski,a. JCO 2021

-r-—-—_q'
T

e o

BL International Prognostic Index (BL-IPI)

PFS

0.3 i BL-IPI group PFS at 3 years
0.2 J Low ]P‘: 0001 92% (84 to 96)
| Intermediate Pe< 0001 72% (65 to 77)
0.11 —— Hign J P < 0001 53% (47 to 59)
| ' i I o . i | a S 5 | o o 5 |

0 12 24 36 48 60

Months Since Diagnosis

@ 034 P=0.011

5 ] PFS at 3 years
£ 02 —  Low risk (0 factors) 76% (48-90)
0.14 — Intermediate risk (1 factor) 75% (58-86)
ﬂﬂ_' —— High risk (2-4 factors) 48% (35-60)
[I}.'I'IIEI '2:4‘|I3|6I'.J:BIIIJELII
Months since diagnosis
AL BL and HIV
about 20%
of CNS
involvement
at diagnosis

)/



LYMPHOMA AND PLWH: BURKITT LYMPHOMA

Baseline CSF flow cytometry plus one dose of IT MTX [llI, B]
Weekly IT MTX for CSF+ patients until CSF clear [lil, B]

In emergency situations, 1 cycle of R-CHOP* to stabilise the patient [lll, C]

e ]
1

4 cycles R-CODOX-M* or R-IVAC=*
+TMXorAe-GR.A iFDG-PET-CT after 2 cycles
or 6 cycles DA-R-EPOCH*'s \
+ 4 cycles IT MTX [lll, &)

w
EoT FDG=PET=CT

Human immunodeficiency virus-associated lymphomas: EHAeESMO Clinical Practice Guideline for diagnosis, treatment and follow-up, K. Hibel, 2024



LYMPHOMA AND PLWH: BURKITT LYMPHOMA

Baseline CSF flow cytometry plus one dose of IT MTX [Ill, B]
Weekly IT MTX for CSF+ patients until GSF clear [lll, B]

In emergency situations, 1 cycle of R-CHOP® to stabilise the patient [ll, C)

W
BL-IPF low or intermediate

7
4 cycles DA-R-EPOCH®
+ 4 cycles IT MTX i, A |

- | ! 1 !

" [ "
Low-risk features® High-risk features®

Al of: Any of:

» Stage -l » Stage WHV

» Tumour size <7 cm » Tumour size =7 cm

+ LDH normal ¢ LDH = normal

« ECOGPS 0-1 « ECOGPS 24

» CSF flow cytometry clear L

! i f l \

l 4 == iFDG-PETCT after 2 cycles

1
45

vA¢



LYMPHOMA AND PLWH: BURKITT LYMPHOMA

Outcomes of Burkitt lymphoma with central nervous system involvement: evidence from a large multicenter cohort study

Zayac A.S. Haematologica 2021

multicenter retrospective study
641 pts patients aged >18 BL 2009- 2018

Prevalence of baseline CNS inv: 19%

CHEMO REGIMENS:

CODOX —M/IVAC: 30%
HYPER-C-VAD/MA: 30%
R-DA-EPOCH:28%

BL RELAPSE:26%
CNS RELPASE:6%

Risk factors for central nervous system recurrence in Burkitt ymphoma

Age =40 years

Age =60 years

Female sex

7HIV infection

Stage 4

B symptoms

ECOG PS 24
Hemoglobin <11.5 g/dL
Albumin <3.5 g/dL
LDH > ULN

LDH >3x ULN

LDH >5x ULN

=2 extranodal sites

[nvolvement at diagnosis:

CNS

Bone marrow
Intestine

Liver

Pancreas
Pleura/peritoneum
Kidney/adrenal
Testis?
Uterus/ovary*
Female breast

[0 S -}

11

[e—
—

—
(= o]

©0 00 5 A o o 00 W o

49
(2-11)
(5-14)
(6-17)
(6-12)
(4-11)
(6-17)
(6-14)
(5-13)
(5-10)
(6-14)
(6-16)
(6-14)
(11-26)
(6-14)
@2-11)
(3-16)
(2-24)
2-11)
(1-12)
(6-52)
(1-31)
(1-29)

W e | O O (e O S — o O (=3 =]

Gl =3 =31 O O =1 Ul e

Neliia]

@10
(5-9)
(4-8)
(3-8)
(0-3)
4-9)
(3-7)
(2-7)
(3-8)
211)
3N
(3-8)
(2-7)
(2-6)
37
(5-9
(4-9)
(4-9)
(5-9)
(5-9)
(3-8)
(5-15)
(5-15)

0.92
0.86
1.57
2.04
1347
125
21
2.54
1.84
148
2.30
2.04
213

5.13
2.14
0.74
1.30
1.31
(.76
0.61
593
0.97
0.90

(047-1.79)
(038-1.95)
(078:3.13)
(1.05-4.00)
(183-98.9)
(0.65-2.40)
(1.14-4.67)
(126-511)
(0.92-3.66)
(062-3.55)
(1.17-4.50)
(1.05-3.97)
(1.09-4.16)

(298-11.0)
(1.09-4.17)
(0.29-1.88)
(054-3.14)
(032-5.30)
(027-2.15)
(0.15-2.58)
(1.74-202)
(0.13-7.35)
(0.11-7.22)

0.80
0.72
0.20
0.036
0.011
0.50
0.019
0009
0.08
0.38
0016
0.036
0.027

<0.001
0.026
0.52
0.55
0.70
0.60
0.51
0.004
0.97
0.92



LYMPHOMA AND PLWH: BURKITT LYMPHOMA

Outcomes of Burkitt lymphoma with central nervous system involvement: evidence from a large multicenter cohort study - '
Zayac A.S. Haematologica 2021 Underdlag.n05|s Of,OCCUIt
leptomeningeal disease
might result in suboptimal
intrathecal treatment WITH

DA-EPOCH!

CNS recurrence: 6%

D | intensive intrathecal
10 Il No CNS involvement . . ith
: B CNS involvement regimen (starting wit
gz 0.80 078 twice-weekly
o 0.0 o o . .
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= b . .
3 064 with CSF involvement
=
S 05
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£ 04
o
g 03-
02
wll ALLPTS ; STAGE IV CNS at diagnosis
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LYMPHOMA AND PLWH: BURKITT LYMPHOMA, Carmen protocol

Dayg

50 -56

CONSOLIDATION

INTENSIFICATION

°

o
©

o
®

o°
3

Qy |
FOLLOW-UP v
+/-XRT _$7=====

o
o

PFS, Probability
o
(9]

0,4

0,3

0,2

0,1 —

p=0.51 BL
— HGBCL
0,0
0 24 48 72 96 120 144 168

Months

I
I
v

o
o

OS, Probability
o
(&)

OS, Probability

0,4
0,3
0,2
0,1
p= 0.89
0,0 n n n
0 24 48 72

BL

(n=41)
Median age (range) 42 (27-66)
Gender - males 38 (93%)
ECOG-PS >1 18 (44%)
HBsAg or HBcADb positivity 10 (24%)
HCV sieropositivity 5 (12%)
B symptoms 16 (39%)
1P122 36 (88%)
High LDH serum level 36 (88%)
Stage (Ann Arbor) IlI-IV 38 (93%)
Extranodal disease 36 (88%)
CNS involvement 7 (17%)
Bone marrow infiltration 10 (24%)
Bulky disease 18 (44%)
Single Hit*
Double Hit (DHL)*"
1,0
09
038
07
06
05
04 ) L.
03
02
0,1
0ol ™ 0.03 ‘ ‘ — CNS positive

0 24 48 72 % 120

Months

HGBCL
(n=15)

47 (26-63)

12 (80%)
8 (53%)
7 (47%)
1 (7%)
4 (27%)
14 (93%)
14 (93%)
14 (93%)
15 (100%)
1 (7%)
4 (27%)
8 (53%)
9 (60%)
1(7%)

0
1 (7%)

Courtesy of Prof Ferreri
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N N
[ Intermediate stage ] [ Advanced stage ]

! N

6 cycles ABVD [Ill, A
o 6 cycles BEACOPP, .., [Il, A]
+ localised RT
to FD6—PET—CT+ residual

2 cycles ABVD + 20 Gy ISRT [lll, A]
ID: 2-4 cycles ABVD® [Ill, A)

First=line treatment 4 cycles ABVD + 30 Gy IFRT [Ill, B]

lymphoma =2.5 cm [ll, B]
ID: 6 cycles BV-AVD® [lil, C]

HDCT-ASCT [iil, A] foll BY
Treatment of relapse mﬂldﬁu[li inqpuﬁ:nhl:ﬂh
risk of further relapse [V, A]

Nivolumab [V, B]
Pembrolizumab [V, B]

Human immundgdeficiency virus-associated lymphomas: EHAeESMO Cli nosis, treatment and follow-up, K. Hibel, 2024




LYMPHOMA AND PLWH: BURNING ISSUE WITH HL : Brentuximab Vedotin

Brentuximab Vedotin with AVD for Stage II-1V HIV-Related Hodgkin Lymphoma, The
Phase 2 Portion of AMC 085, a Multicenter Phase I/1l Trial . Rubinstein,
Lancet hematol 2023

43 Subjects Enrolled in
AMC 0B85
AlM: and Inmtiated BV-AVD

to understand the activity and safety of BV-AVD in people living with HIV diagnosed 2 Subjects Removed
Wlth Hodgk”'] Iymphom From \Illd_\‘ and
Analysis For Violating
Inclusion Criteria:
41 Subjects Continued lNaking Ritonavir.
BV-AVD
-1 Death-Grade S Febrile
Neutropenia
-1 Subject withdrew
consent at cycle 1 who
Died after withdrawal 39 Subjects Continued
BV-AVD

Eligible patients St

36 of 39 Subjects
> 18 years of age, were Cycle 2
untreated stage II-IV HIV-associated classical HL PET/CT Negative
KPS> 30%,

CD4 + T-cell count > 50 cells/pl,
were required to take ART, 37 of 39 Subjects
! ‘'ompleted Treatment in

were not on strong CYP3A4/P-glycoprotein inhibitors Complete Remission
(CR)
2 Subjects were
completing therapy in
CR at the Time of Last
Data Cut OfY



LYMPHOMA AND PLWH: BURNING ISSUE WITH HL: Brentuximab Vedotin

Brentuximab Vedotin with AVD for Stage II-1V HIV-Related Hodgkin Lymphoma, The
Phase 2 Portion of AMC 085, a Multicenter Phase I/1l Trial . Rubinstein,
Lancet hematol 2023

PFS, OS all pts PFS, OS -1V
| Patiern 08 = PFS
= B Swmgs IV Paligzta = O ™~ FFS
10 -
L"—'—-—v‘—t’ 1001 =3
-, S ,
ey e B+ > - o
0/5 -
075 T b
b
= -
2 050 e
b 2050
&
02
02
oo
. 000 More pronounced
0 12 24 30 48 = ” = 3 q
Time (months) ' - WS .. . - neutropenia
m Number at risk (number of events) —i Ty -AVD induces an increase
: 41(0) % (2) 27 (3) 18 (3) 10 , & el 2 2% ) - 80 CD4 and CD8+ T-cells, in
: ) 3) (5) 12(7) 5 (7) = i
z o cad =, . < : ' € prs 3 0) 28(3) 21 (4) 10 (6) 4 6) the setting of HIV and
0 12 24 KL 48 3
e oothe) & 0 12 . 3 3 spite the concurrent use
» Time (months)

of lympho-toxic
chemotherapy, AVD.




LYMPHOMA AND PLWH: BURNING ISSUE WITH HL: ICI

Safety and tolerability of immune checkpoint inhibitors in people with HIV infection and cancer: insights from the national prospective real-world OncoVIHAC ANRS

C0O24 cohort study.Assoumou L, et al. J Immunother Cancer 2024

Prospective, multicenter

WHO

participants >18 years of age,

with HIV infection and a

histologically proven cancer,

naive for ICl therapy

any CD4 lymphocytes count or HIV VL

Primary outcome: the incidence of the first occurrence
of grade >3 irAEs during the study period

¥

Analyzed (N=140)

|

Study discontinuation (N=90)
- Death (n=81)

- Moving (n=4)

- Physician’s decision (n=2)

- Withdrawal of consent (n=1)

- SAE (n=1)

- Change of follow-up site to a non-study

site (n=1)
:

On follow-up at the cut-off date
(N=50)

¥

On ICl at the cut-off date (N=28)

ICI discontinued but participant

remained in study (N=22)
SAE (n=5)
AE (n=1)
Physician’s decision (n=14)

- 4 without explanation

10 changes to non-ICl treatment

Progression (=1)
Improvement (n=1)




LYMPHOMA AND PLWH: BURNING ISSUE WITH HL: ICI

Safety and tolerability of immune checkpoint inhibitors in people with HIV infection and cancer: insights from the national prospective real-world OncoVIHAC ANRS

C0O24 cohort study.Assoumou L, et al. J Immunother Cancer 2024

Lung (N=65) I— 31 | 10 1

HeadNeck (N=15)

Cutaneous melanoma (N=12)
Liver cancer (N=11)

Hodgkin's disease (N=9)
Bladdar zanzer (N=8&)
Cutaneous non-melanoma [N=5)
Kidney cancer (N=4)
Colon/Rectum (N=3)

Squamous cell carcinoma (N=2)
Cervix (N=2)

Kaposi's disease (N=2)

Nivolumab
Pembrolizumab

Atazolirzumab

I
I
B  Ourvalumab
L
I
I

CEM| associated with carcinoma in situ (N=1) Camiplimab
Tongue (N=1) ,
. ) . Nivolumab+Ipilimumab
Mesothelium epithelicidum (N=1) P
Breast (N=1) Atezolizumab+bevacizumab

20 40 80
Number of participants
severe irAEs between 13.8% at 6 months,

15.0% at 12 months
18.7% at 18 months.

Lower CD4 cell count and longer
duration since HIV diagnosis
played a role in the incidence of
serious treatment-related

majority of events were toxicity.

reversible after systemic glucocorticoid use, and then safely
managed.

viral infections, such as

cMmv
could play arole in
remodeling the tumor’s
immune
microenvironment,
altering the host immune
response
and thus favoring the
development of irAEs



LYMPHOMA AND PLWH: BURNING ISSUE WITH HL: ICI

Safety and tolerability of immune checkpoint inhibitors in people with HIV infection and cancer: insights from the national prospective real-world OncoVIHAC ANRS

C0O24 cohort study.Assoumou L, et al. J Immunother Cancer 2024

E Cancer type
YP Prob of survival

o
[
| L
@
S \_‘_'1—* |
= '\—__h_‘_“l_
[l g
=]
g = _H_\_|
o .
o Log-rank P=0.001
- og-ran X
=
e N T T T T T T T T
0 3 5] 9 12 15 18 21 24
Time to death {(months)
Number at risk
ung 69 52 40 30 21 18 16 12 8
Cutaneous melanoma 12 11 11 10 9 a8 (5] [ 3
Hodgkin disease 9 A 7 [l 7 7 7 4
Head and Neck 15 9 T 5 4 4 2 1 0

LLung (N=85, events=40)

Liver cancer (N=11, evenls=7)
Cutaneous melanama (N=12, events=3)
Hodgkin disease (N=9, events=1)

Head and Neck (N=15, avents=12)

severe irAEs between 13.8% at 6 months,
15.0% at 12 months
18.7% at 18 months.

majority of events were
reversible after systemic glucocorticoid use, and then safely
managed.

A CDA4 nadir

1.00
]

Owerall survival rate
0.50 0.75
| 1

D.25
I

000
I

Log-rank P=0.01%

Pay
attention
=100 (N=350, events=33) to TB
>=100 (N=61, events=34) HBV/HCV
11

Lower CD4 cell count and longer
duration since HIV diagnosis
played a role in the incidence of
serious treatment-related
toxicity.

viral infections, such as
cMmv
could play arole in
remodeling the tumor’s
immune
microenvironment,
altering the host immune
response
and thus favoring the
development of irAEs



LYMPHOMA AND PLWH: «everything» THE HEMATOLOGIST NEEDS TO KNOW

~ CANCER RELATED FACTORS
prophylaxis potential

‘ Lymphoma

| hystotype ART DDI CD4 cell count

| y iltchlar HAVE | TO RUN?? Symptoms —OI7?? ART HIV viral load
analysis™*

[
Opportunistic infection

LOCALIZATION

|
ﬁ

AGE
ECOG
COMORBIDITIES
COINFECTIONS: EBV KSHV CMV

HBV HCV
Expertise in
hematological

complications

PHYSICIAN RELATED FACTORS

PATIENT RELATED FACTORS




Q\.(W)

STAPLES:

1) We're not alone!
2) The power of ART

3) Pay attention to CD4 but do not
hesitate to cure

4) Look for clinical trialS!

5) Offer standard, full dose cancer
therapy as appropriate for
cancer type

6) Always check if that specific cancer
therapy raise concern for Ol or
infections
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