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LYMPHOMA AND PLWWIhat we must know
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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
AdamTrickeyLancet HIV,2024
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LYMPHOMA AND PLWWIhat we must know

Cancer Treatment Disparities in People With HIV intheed States, 2002019
McGeeAvilg 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 (6.3 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

AdultsW HIV: 16,334AdultsW/H HIV 2,880,955



LYMPHOMA AND PLWWIhat we must know

Cancer Treatment Disparities in People With HIV intheed States, 2002019
McGeeAvilg 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 to 1.77) .0090
Anal cancer 1.35 (0.85 10 2.15) 0.77 (0.52 10 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) 1.31 (0.95 to 1.80) 0509
Breast cancer 2.63 (1.62 to 4.26) 1.54 (1.02 to 2.32) 0.97 (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) 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 to 1.77) .0090
Anal cancer 1.35 (0.851t0 2.15) 0.77 (0.52 to 1.13) 0.71 (0.48 10 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) 1.317 (0.95 to 1.80) .0509
Breast cancer 2.63 (1.62 to 4.26) 1.54 (1.02 to 2.32) 0.917 (0.60 to 1.34) .0008

Associatioetween 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 2014019, HIV and lack of standard cancer treatmen
DLBCL

cancers of the cervix

lung
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o Whattypesof lymphomasshould
| knowabout?

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

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

o what are the clinical presentations
today?

o Is the risk of CNS recurrence increast
compared to the general population?
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WHO Classificationof Tumors of Hematologic and Lymphoid Tissues

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

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

dysregulatiordistinctedin - Follicular hyperplasia Plasmacytibyperplasia Infectious / \
proliferation- interfollicularandparacortical mononucleosis In contrast to the
proliferations Plasmaeaell hyperplasia

Mononucleosidike hyperplasiaT-cell and paSt’ WHO S
histiocytic proliferations subclassifiegshese
KSHV/HHVBIlulticentric Castlemartisease Multicentric Castlemartdisease lesions based on
(also included in tumelike lesion with Bell pathologic features,
predominance) as in

Lymphomas arising in Monomorphic B and T cell neoplasmsiL. | immunocompetent
immune deficiency/ Lymphomas associated with HIV patients, rather than

: infection - -
clinical setting.
dysregulatlon Other iatrogenic immunodeficieney K J /

associated LPDs

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



LYMPHOMA AND PLWH: Thrmal cooperation

DEFINITION:amechanisnbywhichdifferent virusescoinfectinghnumantissue havesynerigstior regulatoryeffectson
carcinogenesis

Molecular identification in KS in
19 an oncogenic double
stranded DNA virus

originally identified in 1964 by Sir
Anthony Epstein and eavorkers in

. dzNJ| lymijphib &
persists in human cells for a lifetime Latent
v-FLIP
v-Cyclin Cellular factors
Kaposins :4 b-Rami:/ERK
miRNAS k RTA
LANA-2 - MTA =

K-bZIP

Lytic



LYMPHOMA AND PLWeéhangesover years

Evolution of HMAssociated Lymphoma Over 3 Decades J
B oee] ] BL |
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RamyaRamaswamet al, 2016
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LYMPHOMA AND PLWe&hemotherapyand excessof toxicity

Incidence and spectrum of infections among HIV/AIDS patients with lymphoma during chemotherapy

Wang ZJournal of infection and chemotherapy, 2022

Characteristics AIDS patients with lymphoma (n = 164)

Age (year)

Median (interquartile range) 43 (34-55)
Range §8-81
Gender, n (%)

Male 149 (90.9)
Female 15(9.1)
Extranodal involvement, n (%) 106 (64.6)

B symptoms, n (%) 34 (20.7)
Serum LDH, n (%)
Normal 50 (30.5)
>1-3 x ULN 74 (45.1)
>3 x ULN 40 (24.4)
Hemoglobin<100 g/L, n (%) 53 (32.3)
Serum albumin <35 g/L, n (%) 66 (40.2)
AIDS before lymphoma diagnosis, n (%) 78 (47.6) ]

07

HAART at lymphoma diagnosis, n (%) 62 (37.8)

CD4 count <200 cells/pL, n (%) 112 (68.3) ]

Patients who underwent
chemotherapy (n=137)

o m

: . Tt ]
' Patients who had infectious

]

1

t complications

t chemotherapy (n=23)

AL
!

No infection Infections

occurred during occurred during
chemotherapy chemotherapy

(n=80)

(n=57)

d

Retrospectivestudy, 1st linetreat:

164 HIV+ymphomas DLBCL:-RAEPOCH
56%: DLBCL R;CHOP

28% BL
BL: FyperCVAD
RDAEPOCH

before

8.4% of p
experienced a
total of 153
episodes of
infection
incidence rate

Lung infection
and FN were the
most frequent

types of
infection

Multivariate analysis of risk factors for infections during chemotherapy

Variables

OR 95% CI p

Total number of chemotherapy cycles

Grade 4 decrease in neutrophil count (<500/
mm3) (yes vs. no)

Duration of HAART at lymphoma diagnosis
(<6 months vs. = 6 months)

Lymphoma type (DLBCL vs. non-DLBCL)

1.225 1.043-1.439 0.014
7.128 3.051-16.654 <0.001

3.520 1.432-8.653 0.006

3.010 1.282-7.069 0.011




LYMPHOMA AND PLWHdnotherapyand excessof toxicity

Bandera A 5th EUROPEAN AIDS CONFERENCE Oc@bhe?@15, Barcelona, Spain

Cohortpilot study, caseontrol, monocentrig retrospective

AlM

0 to evaluatethe incidenceof HEMATHOLOGICAL,
NEUROLOGICAL, LIVER TOXHEBRILE
NEUTROPENIANFECTIVE COMPLICATKDNS
MUCOSITI8latedto the use othemotherapeutic
agents irHI\/positive and HPegativepatients

diagnosedvith lymphomafrom 2006 to 2014

o to evaluatelf HIVrelatedfactorsare associatedvith an
increasedisk oftoxicity

0 to evaluateclinicaloutcomeas responseto
chemotherapy overall survival andiseasdree
survival

HIV+ (n=47) Controls (n=50) p

N (%) omedian(IQR) N (%) or median (IQR)
Age(yeary 47 (3951) 51 (4656) ns
Sex(M) 40 (85%) 38 (76%) ns
HCVAb pos 14 (37%) 2 (4%) <0.001
Lymphomatype:
-DLBCL 34 (72%) 38 (76%) ns
- Burkitt 13 (28%) 12 (24%)
AnnArbor stagelll-IV 36 (78%) 35 (73%) ns
Extranodalsitesn. 1(02) 1(02) ns
ECO®@-4 16 (35%) 14 (30%) ns
Bulkymass 12 (29%) 16 (36%) ns
CNSocal izati- l) 2 (T%) - ‘5
IPlaascore3-4 11 (30%) 9 (18%) 0.03
ARTuseat diagnosis 28 (59%)

CDi+ T cell at diagnosigcells/mmc)

220 (111394)

HIV-RNAloglOat diagnosis

2.5 (1.65.0)




LYMPHOMA AND PLWHdnotherapyand excessof toxicity

Bandera A 5th EUROPEAN AIDS CONFERENCE Oc@he2@15, 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 | 882 18/167 | 10.78 17/230 7.39 ns e
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 PLWHdnotherapyand excessof toxicity

Bandera A 5th EUROPEAN AIDS CONFERENCE Oc@bhe?@15, 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

Theassociatiorof the HlVrelatedvariablegespectto anincreasdn the occurrenceof toxicitywasassess

A HlVviral load at ymphomadiagnosis

A Cd4 Tcellcountat lyphomadg

—

A Percentageof CD4 + Tymphocytesat diagnosis

A ARTat diagnosis

Hematologicatloxicity
Neurotoxicity
Febrileneutropenia
Livertoxicity

Infectiouscomplications

Mucositis

i
. None oftheseassociations !
, wassignificant !



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



LYMPHOMA AND PLWH: LYMPHOMAS ANEBCPET
v

Studies included n
qualitative synthesis

(n=17 )

Recent advancements’iiicFDG PET/CT for the diagnosis, staging, and treatment managementsthtdtMymphoma
SoufiGJ,Am NuclMed Mol Imaging, 2024

Differentiating between benign lymphadenopathy and-igl&ted lymphoma

Stud Parameters
udy
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: :

SUVLNhe maximum
standardized uptake value
(SUVmaxof lymph nodes

malignant lymphoma colonized extgamphatic
lesions more frequently (83.8% vs. 54.5%, P = 0.000)

the SURmMaxSUVLN in malignant lymphoma were
considerably greater (P = 0.000, 0.000)

SURmaxthe ratio of the
greatestSUVmaxf an FDG
avid lesion to th&UVmaxf
the liver

Lymphomapatientsdemonstratedsignificantly

higherquantitative PEfeasureshaninflammatory

lymphadenopathyatients(p-values= 0.001).

Single

Single SULmax  TLG MTV Sum SULpeak Sum SULmax
g SlLpeak P
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%
PPV: 100%
NPV: 92%

Specificity: 100%
PPV: 100%
MNPV 92%

Specificity: 100%
PPV: 100%
NPV: 88%

Specificity: 100%
PPV: 100%
NPV: 88%

Specificity: 95%
PPV: 94%
NPV: 88%

Specificity: 82%
PPV: 80%
MNPV: 86%



LYMPHOMA AND PLWH: LYMPHOMAS ANEBCPET

FirstExtensivéAnalysis of 18Eabeled-luorodeoxyglucoseositronEmissiorfomographgComputedlomographyn a Large€Cohortof Patients
With HIVVAssociated HodgkltymphomaBaseline TotaéletabolicTumorVolumeAffectsPrognosisLouarnNMD,JCO 2022

PETL
1.00 40 |
" MTV < 627 cm?
A—IM: J.LLJ-LIJ'J'—IU-_I__J.LII|1-|J U,J_LL TP TR [/ S
characteristicef baseline 18fFDG PETT 0751 A e
its prognostic value =y
A 109 patients with HNAL =
A a prospective ongoing cohort. S 050- o
a
Total metabolic tumor volume (TMTV) =
A reflectsthe active tumor burden of HIML P- 004
pts
PETL 0 2 4 6 8 10
Extranodal involvement Time (years)
. No. at risk:
WHO' BNy -2 {39} TMTV < 527 cm® 89 71 b4 30 10 2
Lin 21 (1 TMTV > 527 cm® 20 10 5 1 1 0
109pts Lung 3(3) e
79%: stage |HB/ Pleura 4 (4) NHL'é'
104pts:ABVD Pericardium 1(1) >-year OS &
Stomach 2 (2) 86.1% TRM: 3
AIDS: 1

Muscle 1(1)



LYMPHOMA AND PLWH: LYMPHOMAS ANEBCPET

FirstExtensivéAnalysis of 18Eabeled-luorodeoxyglucoseositronEmissiorfomographgComputedlomographyn a Large€Cohortof Patients
With HIVVAssociated HodgkltymphomaBaseline TotaéletabolicTumorVolumeAffectsPrognosisLouarnNMD,JCO 2022

Vanahle Patients, No. Univariate Analysis, HR (95% CI) Multivariate Analysis, HR (95% ClI)
PROGNOSTIC SUVmax
ANALYSIS =87 38 1
) i SUVpeak
the 59 patients wi =71 40 1
detectable HIVRNA, ~7.1 69 3.14 (107 t0 9.26) NS
the median TMTV SUVmean
value was similar to = 'f"i j; — 012 — —
> . : . to 8.
that observed S——
in the 50 patients with - 9 )
undetectable viral [ >527 20 3.62 (1.52 to 8.63) 270(113t0649)
load TLG, cm?
=230 25 1
> 230 84 8.13 (1.09 o0 60.64) NS
IPS
Low (reference) 55 1

After a 6. #year

follow-up, 40% of the Intermediaie 43 1.77 (0.70 to 4.49) NS
patients High 11 401 (131 t0 12.3) NS
with high TMTV el
- J =200 37 1
relapsed or died — ~ R
compared with 17% in — 87 (0.37 t0 2.06)
atientSWith |0W HIV-RMNA, copies/mL
p Undetectable 50 1

TMTV

Detectable 59 0.83 (0.36 10 1.89)
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LYMPHOMA AND PLWH: clinipa¢sentation

{HIVInfection and Survival of Lymphoma Patients in the Era of Highly Active Antiretroviral Therap&] 2

HIV HL 1,729/36,521 (4.7%),HIV DLBCI4,424/81,534 (5.4%HIV BL1,348/4,684 (28.8%) XuesongHan, 2016

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)
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{HIV Infection and Survival of Lymphoma Patients in the Era of Highly Active Antiretroviral Ther&@ p

XuesongHan, 2016

HIV HL 1,729/36,521 (4.7%),HIV DLBC14,424/81,534 (5.4%HIV BL1,348/4,684 (28.8%) SRR

+BSymptoms
HL DLBCL BL PTCL
HIV- HIV- HIV- HIV- HIV- HIV- HIV- HIV- HIV- EXt ranOdaISyteS
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) <0.0001 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
] 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 (198) 90(22.7) 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) 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 (8.2) 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) M (8.2) 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 10,466 (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) 15369 (19.9) T (16.1) 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 A A Y A Y R LY R L S A ) D L C Y R X X)) T900 (44) 14 (3.2)
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: hsCRP
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Pathophysiology of
HIV-Associated CVD
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Change# inflammatoryand coagulatiorbiomarkers a
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Lancet HIV 2022; 9: e474-85

Published Online

June 7, 2022
https:f/doi.org/10.1016/
52352-3018(22)00094-7

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.
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@ (n=6500)
v v
Placebo Pitavastatin 4mg/day
6 year |

Mechanistic n:800

REPRIEVE = - il
? Coronary plaque, vascular
Randomized Trial to Prevent Vascular Events in HIV inflammation, immune activation
‘ CV Death ‘ ‘ MI ‘ ‘ Unstable Angina H Stroke ‘ ‘ Arterial Revasc‘

!

Individual components of primary endpoint

L

All cause death

Incidence/Progression of noncalcified plaque; High -risk plaque

Inflammatory, immunological, metabolic biomarkers

Predictors of statin effects

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

X REPRIEVE
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o What do we know about the biology
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Distinct types of diffuse larged@ll lymphoma identified by gene expression profiling.

Alizadeh AA. Nature, 2000 GCB ABC
Nohen | Y High BCL-2

i’
’
(£
!
’
4

expression

I
10 : CGB
> + -
z Germinal-center | . + Noee : E
8 05 B-cell-like iny \ ..
2 Type 3-PMBL - F o VUV _—
Activated scL-6 CGB
B-cell-like =
0.0 € 335 de novo DLBCL
0o 2 4 6 8 10 e LT
Overall survival (years) e
cvesas
RAB7L1
A Firstdefinition of COQusinglymph2Cx modeNanostring o
. WDR55
U RNA based Gene expression assay o
U Suitable for FFPE samples ——

M
A Basedon differentialgeneexpressioncase<lassifiecasGABE vs 0GCB vsdUnclassifiable s el R

MAML3
ITPKB
MYBL1
S1PR2

InGerminal Centelype A mutations of BCL6, Histone Acetyltransferases and Lymph2Cx
EZH2 lead to a repressed transcriptional state. e

| Tally

INABGtlype A mutations in the BellRecepteiPathway lead to unchecked
activation ofNFkB
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Diffuse Large-Bell Lymphoma (DLBCL): Early Patient Management and Emerging Treatment Options
P.VodickaOncoTargetaind Therapy 2022

NCiLymph Gen NCILymphGen HARVARIQ Chapuy
Wright Cancer Cell Schmitz NEIM Nature Medicine
[] CC C5
Newalgorithmshavefurther expandedhe concept
Activated _ } | N1 of aCOQG
B-cell like Incresecheterogeinitywithin establishedjroups

Unclassifiable

- (GCB, ABC, U)
Germinal

BN2 Se— O Specific subtypes have different
Center B-cell

0 gene expression profiles

0 microenvironmental features
like \\ reflects germinal center dark vs light zone
origin

0 outcomes
and MYC target gene expression.
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LYMPHOMA AND PLWH: DLBCL and COO

expressiorof 20
genes(Lymph2Cx,
Nanostring
Technologies,FFP

Using the Lymph2Cx assay for assessingfoaiinsubtypes of Hivelated diffuse large-Bell
Maria Joao BaptistheukemiaandLymphoma2018

Lymphzf_'x assay Hans a
Alm Whole series GCB ABC UNC GC Non-GC .
. Characteristic N=47 N=30 N=9 N=38 p Value?® N=18 N=27 p Value
0 tostudy a series of HIPLBCL - ’
) . Age years, median [range] 44 [27-63]1 445 [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
0 toinvestigate the prognostic impact ¢ ECOG =2, N (%) 3 (49%) 13 (43%) 8 (89%) 2 (2 5%} 019 5 (28%) 17 (63%) 021
B-symptoms, N (%) IO (40%) 6 (20%) :S (89%) 5 (63%) <.001 5 (28%) 14 (52%) .109
COO subtypes . Extranodal disease, N (%) 3 (49%) 16 (53%) 44%) 38%) 465 10 (56%) 12 (44%) 465
0 to compare the results with those Bulky disease, N (%) 7 (15%) 4 (13%) 11%) 2 (25%) 676 5 (28%) 2 (7%) 078
obtained with Hans algorithm LDH increased, N (%) 29 (62%) 16 (53%) (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 (%) 35 (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 5/17(29%) 421 (19%) 357
47 ptstreatedwith RGCHOP 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
42DLBCL History of O, 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
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Still Far to Go WitBharacterisationf Molecular and Genetic Features of Diffuse LarGelBLymphoma in People Living With HISEdpindReview

ManyauCPOncologyReviews,2024

COO

The distributions of CO@ried widely between
studies

Of the 12 studies which assesslee impact of COO
on survival, only two found statistically significant
associationwvith survival BETTER FOR)GC

Risk factors were more frequent in NGCBCL
o Lower CD4+ cell counts

o EBV positivity

o CNSnvolvement
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MYC rearrangements in Hhgsociated large-&ell lymphomasEUROMYC Europearretrospectivestudy
C. Pagani, Bloodkdvances2023

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

Retrospective study

AlM:
prevalence and prognostic impact of MYC
rearrangementsn Hl\fassociated. BCL

Ptswith myc +: 43
DLBCL ,NOS: 129
DLBCL myc+: 25

HGBL,NOS :16
HGBL MYC +: 8

HGBL, DH/TH: 10
HGBL MYCH0
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MYC rearrangements in Hhgsociated large-&ell lymphomasEUROMYC Europearretrospectivestudy
C. Pagani, Bloodkdvances2023

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 >60 y 7 (16%) 14 (1290) 21 (149%) ns
155 HIV pts who h
SitL by by idization = Mele sex 37 (86%) 88 (79%) 125 (81%) ns
I Stage IHV 40/43 (93%) B8/110* (B0%) 128/155 (82%) 05
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* (329%) 51/138* (37%)
CNS involvement 4/29* (14%) 2/64* (3%) 6/93* (6%) 0562
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
DLBC e 25
DLBCL mycs: 25 seropositivity 11/38* (29%) 34/93" (36%) 45/131* (34%) ns
HGBL 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* (519%) 70/138* (51%) ns
AGBL, DR/TH: 10 petectable HIV load 24/40" (60%) 66/107" (619%) 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
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MYC rearrangements in Hhgsociated large-&ell lymphomasEUROMYC Europearretrospectivestudy
C. Pagani, Bloodkdvances2023

OVERALL SURVIVAL PF SURVIVAL OVERALL SURVIVAL MYC +

1,0 1,0 1,0
0,9 1 0,9 1 0,9 -
0,8 ~ 0,8 0,8 -
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 o ' 0,4 1 A ‘ 0,4
0,3 0,3 - 0,3 -
0,2 - 0,2 - 0,2
0,1 1 0,1 1 0,1 _ .
- MYC- -1 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 U 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

Wholepopulation
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MYC rearrangements in Hhgsociated large-&ell lymphomasEUROMYC Europearretrospectivestudy

C. Pagani, Bloodkdvances2023

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 1 10 .
GMALL 2 5
CODOX IVAC 2 1 3 ®
CT* 4+ 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 1.4-5.8 003
Increased LDH 22 1.1-4.1 018
Ki6 7>00% 0.56 0.3-0.96 035

1
0 24 48 72 96 120 144 168 192 216 240
Months
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o what are the clinical presentations
today?

o Is the risk of CNS recurrence increast
compared to the general population?
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Early Age Presentation

gastrointestinakract
Later Clinical Staging

CENTRAL NERVOUS SYSTEM

Higher Frequency of
B-symptoms

Worse Overall Survival

Baptista MJHiwInfection Impact on Clinic8liological Features and Outcome of Diffuse LargellB.ymphoma T
Cingolani ASurvival and Predictors of Death in People WithadBociated Lymphoma compared to Those Wi
Chao C. Survival nonHodgkin Lymphoma Patients With and WithblixtInfection in the Era of Combined Ant

[

Elderly Associated

Early Clinical Staging

Lower Frequency of

B-symptoms

Better Overall Survival

reated With@HOP in th€ombinationAntiretroviralTherapy Era. Aids (2015)
th a Diagnosis of Lymphoma ifl BemeledionPloSOne (2017)
retroviral Therapy. AIDS (2010)

Han X, Hilinfection and Survival of Lymphoma Patients in the Era of Highly Active Antiretroviral Therapy. Cancer Epidemiol Bicen¢@&i
CoutinhoR, HivStatus Does Not Impair the Outcome of Patients Diagnosed With Diffuse taefd Bmphoma Treated WithGHOP in theARTEra. AID§014)
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Outcomedor HlVVassociatediiffuse large Belllymphoma in the modern combineahtiretroviraltherapy era

Besson CAIDS 2017

Prospective multicenter (22)
cohort study of HIV related L. 262815

179 consecutivpatientsA focus on 52 DLBCL;

medianage: 51

Median followup since diagnosis was 40 months

N=52 (%) Median (IQR)

Demographics

Male sex 45  (87)

Age (years) 51.5 (44.5-59)
Geographic origin®

White 46 (92)

Sub-Saharan 4 (8)
HIV characteristics
HIV transmission group”

MSM 18 (42)

Heterosexuals 12 (29)

Intravenous drug users 12 (29
Year of HIV infection

<1995 25 (49)

1996-2005 16 (31)

=>2006 10 (20)
Prior AIDS-defining illness 24 (46)
CD4" T cell (nadir/p])“’ 93.5 (44-200)
CD4" cell count/pl® 233 (105-406)

<200 21 (42)
HIV load (copies/ml)?®

<50 29 (57)

>50 21 (43) 80173 (280-293938)
cART at DLBCL diagnosis 41 (79)

Length of cART therapy (years)®

11.4 (5.7-13.9)

Lymphoma characteristics
Histologic subtype®

Non-GC
Extranodal sites®
0
1
=1
Ann-Arbor stage
111
-1V
Performance status
0-1
2—-4
LDH above normal®
aalPI*
0-1
2-3

17
19

34
18
25

21
29

>PoorPS
>more than one
extranodakite
>advancedhal Pl
were associated
with poorer PFS

COMPARISON WITH 52 DLBCL HIV NEG

—
)
-~

10

06 08
L

04

Probability of progression free survival

02

— HIV(-) DLBCL(N=580, 211 progressions or deaths)
----- HIV (+) DLBCL(N= 42, 10 progressions or deaths)

Logrank p=0.11
T T

00

T T
0 1 2 3 - 5

Years

(b)

Probability of overall survival
04

0.2

= HIV(-) DLBCL (N=580, 154 deaths)
'''' HIV (+) DLBCL(N= 42, 9 deaths)

0.0

Logrank p=0.47
T T

Changes in the influence of lymphoraad HIVspecific factors on outcomes in Al@ted norHodgkin lymphomaAnnOncol2015.
Prognostic factors in Hi¢lated diffuse largeell lymphoma: before versus after highly active antiretroviral thetapy ST J Cldncol2005
The role of tumor histogenesis, FP&T, and shoedourse EPOCH with dedense rituximab (SEPOCHRR) in Fi3sociated diffuskrge Bcell LymphomaDunleavy K. Blod2D10
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2008

ExistingOB of 1546pts/9 trials
2/3 ptsin cARTera; 53% omARTat chemo

2016

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%)
gﬁ ;?Vt‘;[fgelm 1/31 (3.2%) 25/100 (25%)  0.008 Pre-cART (1990-95) n (%) 279 (31%) Single drug IT chemoprophylaxis 628 (71%)
from the series) 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 . o
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%)
s . agvsr 1rratly — AAQ (5202 o ) 2 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%)
. o . 4 166 (19%)
Burkitt/Burkitt-like lymphoma 285 (32%) Less mntense
‘9.0 . -
CN3-2-5% DLBCL Other lymphomas 31 (3%) Rituximab use: n(%)
_ | o 44/837patients
CNS:25-30% BL Age-adjusted IPL. n (%)
CNSR (5.26%),
) Low (score=0) 05 (12%) 0
CNSin adequately , — A 13% of all
. Intermediate (score 1-2) 488 (63%) rel aps es
treated patients :2, 3,5% -
High (score=3) 187 (24%) (44/293).

Decrease in the frequency of meningeal involvement inklB©d systemic lymphoma in patients receiving HAART Navaiieediatolog

Central nervous system involvement in Aigi&ed lymphomaBartaSK,BJH 2026




LYMPHOMA AND PLWH: CENTRAL NERVOUS SYSTEM INVOLVEMENT

Central nervous system involvement in Ai@&ed lymphomaBartaSK,BJH 2026

2016
Hazard Ratio 95% CI P CNSE 3.68 1.49-9.10 0.005
Age 099 | 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 | 0.06-4.11 e fnsionat] 0.00
CD4 count 1.00 1.00 - 1.00 0.5
Dose int'f:nsf:IT 115 0.47-2.80
Viral load 1.00 1.00-1.00 0.09
ATDS history 140 | 045-439 0.56 Less intense” Liz | 070-424
Concurrent cART Therapy 1.90 0231597 0.56 Rituximab 0.26 0.05-142 0.12
Histology 0.07 CR with mitial treatment 4 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 Noassociatiorwith CARTuse with CNS relapse
Age-adjusted IPI 0.77
Tow Reference no difference in CNSB in the f@RTandcART
Intermediate 0.96 0.32-2.90 era (13% eaCh)
High 0.61 0.12-3.03

094

08

074

Overall survival

O O O O

associateavith increasedDS

064

rituximab use )
infusionalchemo
concurrentcART

lower aalPkcores
wereindependently

for all patientson
multivariateanalysis
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FACTORS ASSOCIATED TO SURVNRAMUSTHAL GROUP EXPERIENCE~q . (o
f |-km§yy(|-z [ 2

haLISRI

Ospedale Manzoni

96 PTS (DG Ospedale di Busto Arsizio - =
19962023) IRCCS S. Gerardo dei THOIE—~ . ™
Median Monza ggpedale Sacco, V Ay
age:49 Milano i AT e,
Ospedale San PaobeMi{an{ o, (.
b

Statusviro-immunologicoalladiagnosidi HIV
A ContaCD4+ (mediaul): 126(range 3463)
A ContaCD8+ (mediaul): 690 (range 42938)

International Prognostic Index (IPI)
A Basso (A): 14 (15%, 95% G23%)
A Intermedio (2-3): 58 (60%, 95% CI-50%)

A RapportoCD4/CD8 (media): 0.22 (rangd @) Stadio A Alto (4-5): 23 (24%, 95% CI-BB%)
A" HIVRNA (log10): 5.08ange 1.597) A I 4 (4%, 95% CHD%) A Nondisponibile 1 (1%, 95% Ct&2)
Statusviro-immunologicoalla diagnosidi linfoma o s (@25, et G2y Central nervous system (CN)
A ContaCD4+ (mediaul): 280(range 41237) A 1lI: 18 (19%, 95% CI-28%) A Basso (&): 13 (14%, 95% G22%)
A ContaCD8+ (media ) 945 (range 43779) A IV: 68 (71%, 95% CI1-G9%) A Intermedio (2-3): 57 (59%, 95% CI-68%)
A RapportoCD4/CD8 (media): 0.42 (rangd @) A Nondisponibile 1 ﬁ Qlct:t) éjaﬁ?;tz)l?a _%6(0{‘:;/092?)/0(:&]?;3/0)
A HIVRNA (log10): 3.3ange 1.507.04) Siti interessati alla diagnosi : :
_ — . A Malattianodale 20 (20%, 95% CI-B9%)
/‘;AR;%["E‘:sdéggg/O;g‘/“gma - A 1sito extranodale 38 (40%95% Cl 36G0%)
) () () " )
A No: 33 (34%, 95% CI-26%) ﬁ X SI.H extroanodaoll. 38 540%95% Cl 360%)
*almeno6 mesiprimadelladiagnosidi linfoma A gglfélisﬁr/;’ni?e%%s/%SW CIB%)
0, 0 0

Unpublisheddata



FACTORS ASSOCIATED TO SURVAHRAMUSTHAL GROUP EXPERIENCE

Probability (%)

Too To Too T Too T o

5-years OS 5-years PFS 0S8 according to CD4 count at lymphoma diagnosis

—— CD4 <200

1004 57% (95% CI 46-67% 100 100
( ) e 59% (95% CI 47-69%) ~ ! o oDas 200
....... 2 2
L 2> i T i
: . E ! E ¥ , 5B% (95% CI 39-T0%)
504 s oo = ] 9 50 s " 51% (95%C 34-66%)
- . L
E : E .......................................................................
o ] o
u L] L] L] I n : ] ] ] 1 n 1 T ] ] T 1
1] 20 40 60 80 1] 20 40 60 80 i) 50 100 150 200 250
Months Months Months
83 57 49 45 43 40 37 83 54 47 42 41 33 35

, 95% ClI16%)ecidivati/progrediti nel
CD4+ nadir, HR: 1.004 (0.9827028) (p= 0.7268) conCNSEPI HR (20985% CI-39%)
CD8+ abs al nadir, HR: 1 (0.998D03) (p= 0.7107)

HI\MRNA log10 zenith, HR: 1.772 (0.831§07) (p= 0.2512)

CD4+ abs diagnosis, HR: 0.9913 (0.965103) (p= 0.2622)

CD8+ abs diagnosis, HR: 1.001 (0.998103) (p= 0.4712)

HIMVRNA log10 diagnosis, HR: 0.7787 (0.3@05) (p= 0.4987)

CART at diagnosis, HR: 0.3742 (0.0385249) (p= 0.3523)




LYMPHOMA AND PLWBLBCKQUESTIONS NEVER TO BE ASKED-AGAIN

HiVand Lymphoma: from Epidemiology to Clinical Management.NRedikerranean Journal of Hematology and Infectious Diseases, 2016
Diffuse Large-Bell Lymphoma in the HIV SettilgiguetM, Cancers2023

o Should rituximalpe included within the regimen in CDp0Ositive HIV NHL?

2003 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 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) 39 (98) 76 (78) 53 (72) 79 (75) 33 (100)
CD4* uL, median 172 133 158 114 160 161 181 vs. 194 208
aa-IP1 > 2, N (%) 29 (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 PLWBLBCKQUESTIONS NEVER TO BE ASKED-AGAIN

HiVand Lymphoma: from Epidemiology to Clinical Management.NRedikerranean Journal of Hematology and Infectious Diseases, 2016
Diffuse Large-Bell Lymphoma in the HIV SettilgiguetM, Cancer2023

o Should rituximalpe included within the regimen in CDp0Ositive 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
Pooled results from Phase I1
Study design R.CHOP CHOP s, R-CHOP RCHOP DR.COP "ooE 3 phase 1 iials g SC-EPOCH-RR
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-IPI1 = 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 73vs. 55
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. 6?//\('~—ES|\
Eﬁfﬁ:?ﬁﬁ; 2 Lk 7 0 Unknown 7 }/ There is need to
maximize opportunistic
: : infection prophylaxis
Infusionaregimens NO! patients with CD4 coun
By pooled <50/mL, according to
o Should antiretroviral therapy be suspended during chemothe/  analysis of current guidelines on
1546 pts. HIV management.
Blood,

2013




LYMPHOMA AND PLWBLBCKQUESTIONS NEVER TO BE ASKED-AGAIN

HiVand Lymphoma: from Epidemiology to Clinical Management.NRedikerranean Journal of Hematology and Infectious Diseases, 2016
Diffuse Large-Bell Lymphoma in the HIV SettilgiguetM, Cancer2023

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

30 pts g
100_ e PFS 75-9?/5 i 8.-5%
——0S 74.6% + 9.0%
80+ Early toxic tdeath
E“? 2 chﬂ'mﬂ!tns]ﬂme
= 601 n=3g Chemoresistan
> 40-
g SuttEssfu“ -
Mo kilizas: bilizay
YES! 2 " zation e
- n=g
HIV infectiorshould not 0 ' v T T p " X .
= .
preclude lymphoma “Mplantation ‘
; months n=37 arly pp
patients from -

undergoing HD@SCT
according to the same
eligibility criteria
adopted for the general
opulation

[ ContinuousCR:21 :> CR: 24

J/

Highdose therapy and autologous peripheral blood stem cell transplantation as salvage treatment-fetad¢D $/mphoma: lonterm results of the Italian Cooperative Group on AIDS and
Tumors (GICAT) study with analysis of prognostic faBeréet al; Blood 2009



LYMPHOMA IN GENERAL POPULADOBCETHERAPY

—_—

=

Loretta J.
Nastoupil, JC
02022

iPET

= 1 smlPI risk factor

1° LINEA

DS 13 DS 45 /
-

1P| D—1l l'l'—"I"f " IPl=2 Age z 80 years/
(e | ouwa I
First-line therapy
IPI10O IP11-2 IPl 3-5 Old/ Frail
4xR-CHOP+2xR 6 x R-CHOP 6 x Pola-R-CHP R-miniCHOP




LYMPHOMA AND PLWIBLBCL THERA& st line-

Fit for treatment

{

ICT
 Ea—

CMR

|
o |

N
Follow-up
» Second malignancies [IV, Al

* CVD risk factors [V, A]

Human immunodeficiency virassociated lymphomaBHAeESMOIlinical Practice Guideline for diagnosis, treatment and falfpw. Hiibe| 2024



LYMPHOMA AND PLWH: riskdefvelopingsecondprimary cancer

Second Primary Cancers in People With HIV/AIDS: A National Data Linkage Study of Incidence and RiSlaéaiddirg BtquirlmmuneDeficSyndr2023

Of 29,383 individu &4
were included in tt
personyears of foll

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

The most commor

The incidence of n
0.005) and the acc

rs Identified 1n the Cohort

Number of Second Cancers % (Rounded)

Annual incidence (per 1000 person-years)
10
|

o : 13 41 18
| f 4 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 POPULADOBCKTHERAPY 2INES e
T
< 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 ineligiie pauen
CAR-T cell therapy Platin-based salvage Pola-BR
immunochemotherapy
(Axicabtagene followed by Tofasitamabl
wcm Joncel, HDCT/ASCT Lenalidomide
maraleucel)

R-GemOx




LYMPHOMA AND PLWBLBCIKTHERAPY 2INES

Enabling CARCEIl therapies for HRgositive lymphoma patientsA call for action
CAR Tells Treatment for Relapsed/Refracto@dl Lymphoma Is Effective and Sa ople Living with HIV (PLy§ A& fom théDescaiT Registry

/ T-cells
e a T-cells are separated from -
4 \ the patient's blood o)
{_ i o~ /‘ |

[ ] j' e Virus

\\ @‘u’iral transduction of a CAR-

Fatient’s bfoodstream encoding gene into the T-cells
CAR-T Cell

Therapy

lymiphama
cell death

} '} il
Fatients

bloodstream

- n T-cells express CAR or
Q‘4 their surfaces
.ﬁ:‘\._ JJQ,L

@ CAR T-cells identify b 5 s
lymphoma cells with target T '.J
antigens and kill them ;H_ ,{:: ﬁ"‘-—i :
\

CAR T-cells are expanded and
reinfused to the patient



LYMPHOMA AND PLWBLBCIKTHERAPY 2INES

Enabling CARCEIl therapies for HRgositive lymphoma patientsA call for action

CAD Talle Traatmant far RDalancad /R afrartnfYdl | vimnhnma le FEffartinia and Qal

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.

annla | iviinA wiath HI\/ DI\

Lymphoma

DLBCL

DLBCL

DLBCL

DLBCL

DLBCL

DLBCL

CAR product

Axicabtagene
ciloleucel

Axicabtagene
ciloleucel

Axicabtagene
ciloleucel

Axicabtagene
ciloleucel

Axicabtagene
ciloleucel

Axicabtagene
ciloleucel

ih s frnm thdacrarT Danictryy

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 PLWBILBCIKTHERAPY 2INES

Enabling CARCEIl therapies for HRgositive lymphoma patientsA call for action
CAR Tells Treatment for Relapsed/Refracto@dll Lymphoma Is Effective and Safe in People Living with HIV (PLySEBtualy from thedescaiT Registry
ASH202<€lerricam.

Histological subtypesiiffuse large &ell lymphoma (n=284%),
follicularlymphoma(n=2, 8%),
transformedfollicularlymphoma(n=1, 4%)
greyzonelymphoma(n=1, 4%).

17%prior ABMT

Median time from HIV diagnosis to CAR T was 136 months
(range 11342) 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% ed ferritin.

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

directly
relatedto CAR Tells

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

Overall Response Rate (ORR) among PLWH at 90 days (M&}¢elmfusion was 50%, with 4
Response Rate (CRR)

With a median followp of 10.5 months (95% C116), PFS and OS at 12 months were 40% (9
(95% CI, 285) respectively



LYMPHOMA AND PLWBLBCIKTHERAPY 2INES

N
No response
(PR, SD or progression)

Fit for treatment,
age <70 years Unfit for treatment
Fit for treatment, l r J'/
~ ] age <70 years Salvage ICT No standard treatment;
Relapse | @)  (R-DHAP, R-ICE, R-GDP, R-ESHAP) + options include new agents,
| ASCT [l 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 virassociated lymphomaBHAeESMOlIinical Practice Guideline for diagnosis, treatment and falppW. Hiibe| 2024
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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
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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 PLWBLBCKTHERAPY BINES: EPICO TRIAL

International singlearm phase 2 trial addressing feasibility and efficacyepicoritamab
in PLWH with relapsed/refractory large-8ell lymphoma

Inclusion criteria: Primaryendpoint ORR

Al R dzf (yo)dHiy+ piywith CD2RR LBCL

ﬁECOG PS score 920 ... PO:ORR35%
t NRA 2 NJ € ALB2) x H O0FYUA p1.oRR 60% (GCTI0I3LBCL expansion
ACD4 >50 celicL cohor)

AFailed or not eligible for HPASCT
Samplesize 27 patientswith RRHIV+DLBCL

15 centers:

Two-step Simominimax model:

°10 Ita ﬂy First stepi16 ptsA if 7 responses observetj Second step
O@? S[@@DU’D Treatment active if 13 responses observed
°]1 France

Courtesyof Prof Ferreri
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BL InternationaPrognostidndex (BHPI)Olszewska JCO 2021

cHistoricad  fhRtais| BL InternationaPrognostidndex (BHPI)
HR at least one of Risk factors:
40 Intermediate s Age = 40

0 ECOG performance status above 1 risk .

o Ann Arbor stage Ill or IV » LDH >3 x ULN

o elevated serum LDH (>ULN) "

30 4
0 tumour mass of 7 cm or greater 8
Qo
E
Univariahle Multivariable = 20 Lr:‘_‘:: High risk (46%)

Variahle HR 95% Cl P HR 95% CI L
Age = 40 1.79 13410238 < .001 153 1.14 t0 2.05 005 &
Female 1.05 0.78 to 1.41 74 E
HIV-positive 1.15 0.85 to 1.56 .36
PS ECOG = 2 222 169 to 2.92 < .001 162 1.20 to 2.17 .001 10 4
No MYC rearrangement 0.82 0.53 to 1.29 39 DERIVED RETROSPECTINVEL
Stage 3 or 4 2.35 157 t0 3.53 < .001 NO DATA ON EBV
B symptoms 1.23 09510 1.59 12
> 1 extranodal site 1.24 0.95 to 1.60 11 0 - .
Marrow involvement 1.64 127 t0 2.13 < .001 The Iowr!Sk BHPI
CNS involvement 2.02 1.52 to 2.69 < .001 161 1.20 t0 2.16 .002 grOUp IS |arge
LDH >3 >< UVLN 2.12 16210277 \ 001 1.71 12910 2.27 < .001 enough to consider
Hemoglobin < 11.5 g/dL 163 12510 2.12 < 001
Albumin < 3.5 g/dL 1.55 1.19 t0 2.03 001

de-escalated
treatment strategies
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BL InternationaPrognostidndex (BtPI)Olszewski,a)CO 2021

BL InternationaPrognostidndex (BHPI)

-HIV NEG - HIV POS
C 1.0
0.9+
> 0.8
. 5 0.7-
o $ 0.6-
_ 2 0.4 -
0.3 ] BLIPI group PFS at 3 years 2 0.3 P=0.011 PFS at 3 years
0.2 - Low P < 0001 Sho i, 2027 — Lowrisk (0 factors) 76% (48-90)
: Intermediate P<.0001 72% (6510 77) 0.14 — Intermediate risk (1 factor) 75% (58-86)
0.11 — High J P <0001 53% (47 to 59) 0.0 — Highrisk (2-4 factors) 48% (35-60)
L < . | L r 4 1 ¥ ¥ Y 1 d Y ¥ | ¥ ¥ ¥ 1 || N N T I T T ¥ ] N ! T [ T ¥ N ] ' T T |
0 12 24 36 48 60 0 12 " tﬁ“ , d?’ﬁ - 48 bl
. . . onons siInce IEgI’IDSIS
Months Since Diagnosis " BL and HIV
about20%
of CNS
involvement

atdiagnosis
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Human immunodeficiency virassociated lymphomaBHAeESMOIlinical Practice Guideline for diagnosis, treatment and faipw. Hibe| 2024



