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Mosquito-borne diseases in Europe

Burkitt lymfoom

Just one bite away from infection
Different species of mosquitoes can carry different diseases

Climate and transportation

Travel, trade and climate change influence mosquito and disease distribution
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Local transmission
Locally transmitted cases of mosquito-borne diseases in Europe
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https://www.ecdc.europa.eu/en/publications-data/mosquito-borne-diseases-emerging-threat
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Group 1 agent Cancers forwhich there Is sufficlent evidence Inhumans  Other sites with lmited evidence iInhumans  Established mechanistic events
Ep=tein-Barr virus (EBV) Masophanymgeal carcinoma, Burkitt's ymphoma, immuene-  Gastric carcinoma,* lympho-epithelioma-like Ceell profiferation, inhibition of apoptosis, genomic
suppression-refated non-Hodgkin lymphoma, extranodal — carcinoma® instability, cell migration
ME/T-cell ymiphoma (nasal type), Hodgkin's lymphoma
Hepatitis B wines (HEV) Hepatocellular cardinoma Cholangiocardnoma,* non-Hodgkin lymphoma*  Inflammation, liver circhosis, chronic hepatitis
Hepatitis C virus (HOV) Hepatocellular cardinoma, non-Hodglkin lymphoma® Cholangiocardnoma* Inflammation, liver cirthosis, liver fibrosis
Kaposi's sarcoma herpes Kaposi's sarcoma,* primary effusion lymphoma* madticentric Castlernan's disease® Cell profiferation, inhibiticn of apoptosis, genomic
wirus (K5HV) instability, cell migration
Human im| Kaposi's sarcoma, non-Hodgkin lymphoma, Hodgkin's Cancer of the vulva,* vagina, * penis,* non- Immunosuppression (indirect action)
wirus, bype 1 (HIV-1) lymphoma,* cancer of the cenviz,* anus,* conjundiva® melanoma skin @ncer,* hepatocelhlar
carcinoma*
Hurnan papillomavirus Carcinoma of the cervie, wolva, vagina, penis, anus, oral — Cancer of the larynx Immartalisation, genomic instability, inhibition of
type 16 (HPV-16)F cavity, and oropharyne and tonsil DA damage response, anti-apoprotic activity
Human T-cell kmphotrophic  Adult T-cell leukzemia and lymphoma Immaortalisation and transformation of T cells
winus, bype-1 (HTLV-1)
Helicobaczer pylori Mion-cardia gastric carcinoma, low-grade B-cell mucosa- Inflamimation, oxtidative stress, altered cellular rum-
associated ympheoid tissee (MALT) gastric lymphoma® ower and gene expression, methylation, matation
(Tonorchis sinensis Cholangiccarcinoma* -
Opisthorchis wiverrini Cholangiccarcinoma Inflammation, ootidative stress, cell prolifieration
Schistosoma hoematobium  Urinary bladder cancer Inflammation, cotidative stress
*Newty identified link between virus and cancer. TForother bypes, see table 2.
Tabie 1: Biological agents assessed by the IARC Monograph Working Group
Diseases arising from B cell infection
ﬁ
B lympho-
proliferative
. di
s nfectious Cancer type % estimated global EBV-  Estimated incidence range Estimated mortality
mononucleosis related case proportion of EBV-related cases range of EBV-related
Diffuse large Cases
B cell lymphoma XLP/XIAP
NPC 346! 105.500-120.600 61, 600-74.300
EMLASE i GC 7.7-10.4° 82 800116400 58 200-82 300
lymphoma sclerosis? Y
....................... ;17 S e HL 45.8-58.3 34 300-52_ 400 G400-17.400
1 1
Smooth muscle Chronic L 55 6600 3000-3200
sarcoma active EBV DLBCL I6-128° 4900-27_000 2500-13.300
EMKTL-NT 100° 5500-34.700 3000-18,100
Cancer types combined  1.3-1 o 239.700-357.900 137900208, 700
Gastric T/NK cell
carcinoma lymphoma
Nasopharyngeal
carcinoma
Diseases arising from atypical target cell infection Bouvard V, et al. Lancet Oncol 2009;10:321-2
Taylor GS, et al. Annu Rev Immunol 2015;33:787-821
Immunopathologic Tumors of the heavily Tumors of no/low Won g Y. et al. J Cancer Res Clin Oncol 2022:148:31-46
diseases immunocompromised immune impairment ! : ! '
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Table 1. Comparison of Endemic, Sporadic, and HIV-Associated Burkitt's Lymphoma

Variable Endemic Sporadic HIV Associated

Epidemiology Equatorial Africa and Papua, New Guinea. Worldwide Worldwide
Regions of South America.

Incidence Five to 10 cases per 100,000 people Two to three cases per 1 million people  Six per 1,000 AIDS cases

Age and sex Peak incidence: 4-7 years. Male/female  Median age: 30 years. Male/female ratic Median age: 44 years. Associated with
ratio of 2:1. of 2-3:1. CD4 counts = 100/mm?.

Epstein-Barr wirus  100% 25% to 40% 25% to 40%

positivity
Genomics MYC mutation, 100%: ID3 andfor TCF3 MYC mutation, 100%; /23 and/or TCF3 MYC mutation, 100%; /D3 and/or TCF3

mutations, &0%; COVD mutations, 1.8%. mutations, 70%; CCNVD mutations, 38%. mutations, 67%; COVD mutations, 67%.

Clinical presentation Jaw and facial bones in approximately 50% lleocecal region is most common area of MNodal presentation most common, with

of cases. Also involves mesentery and involvement. Other extranodal sites occasional bone marrow. Increased risk
gonads. Increased risk of CNS include bone marrow, ovaries, kidneys, of CNS dissemination.
dissemination. and breasts. Increased risk of CNS

dissermination.

Dunleayv K, et al. J Clin Oncol 2018;14:665-72
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Star ry S ky Crombie J, LaCasce A. Blood 2021;137:743-50

https://www.reddit.com/r/medicalschool/comments/jj25j9/shitpost_burkitt_lymphoma/
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https://www.reddit.com/r/medicalschool/comments/jj25j9/shitpost_burkitt_lymphoma/




"f

&
ST,
B

G 4
e

Burkitt lymfoom

K b
TR T L
8 B3 58 88 8¢ &

13 14 15 > ;
3¢ 8% - a aa 88 {g Da é‘g )( ”
v




¥,
i’
& e
F1 (N
§ Y‘f g

¢ M
4 gi g
o I
B 1428 &
A
Ul

LEUVEN

It
l

Burkitt lymfoom

‘h\ ]f li i
Wy GOl e te b

u@n LT

HOERT

qu "o

00 8A Re & &2 ae
m m 15 16 17 18

X Y

Mol

e
8 18 s 4 ‘ L
2 2 2 X Y

‘3 W
LEIOEREX
LI B n’%

Qie

MYC




| UZ :
/| LEUVEN Burkitt lymfoom

Lung squamous carcinoma

Breast adenocarcinoma

[08.42% MYC [15.04% MYC
W 2.46% MYCN W0.92% MYCN
[ 2.05% MYCL [30.92% MYCL
Lung adenocarcinoma \ Oesophagus adenocarcinoma
38.30% MYC ( [@21.98% MYC
W 1.94% MYCN j W 1.65% MYCN
@ 1.59% MYCL - [35.49% MYCL
Hepatocellular carcinoma \ Gastric adenocarcinoma
[11.56% MYC ‘ E ;373;%MA:’Z']CV a Genetic aberrations b Transcriptional regulation ¢ Protein stabilization
W 2.42% MYCN YE
@1.34% MYCL ) 2.73% MYCL Signalling pathways _:I.m:l_
Chrnmoso_mnl
Cutaneous melanoma g i Pancreatic adenocarcinoma o translocations
8
[6.03% MYC [ /h [@12.49% MYC ’
W 3.57% MYCN t /| W 1.09% MYCN
@1.56% MYCL " ’\ |
A .

Colon adenocarcinoma \ f [ y Ovarian adenocarcinoma lgH MYC
36.57% MYC [032.65% MYC
W 1.85% MYCN W 1.88% MYCN
@ 1.52% MYCL [@38.55% MYCL
Bladder adenocarcinoma ) : " Uterine carcinosarcoma AN A il
0 7.06% MYC | [ 24.54% MYC AR " AT,V Degradation
W 3.65% MYCN W 7.01% MYCN NN _ AN . )
@ 7.06% MYCL Increased MYC mRNA and protein Increased MYC mRNA and protein Increased MYC protein
Prostate adenocarcinoma . 'I [ Endometrial adenocarcinoma
@8.91% MYC / |' @11.72% MYC
W 0.40% MYCN (/ 1 \ \ W 5.29% MYCN
[@0.20% MYCL = B> 05.48% MYCL

Acute myeloid leukaemia Diffuse large B cell lymphoma

D3 1.50% MYC [010.41% MYC

0.50% MYCL W 2.08% MYCN

Dhanasekran R, et al. Nat Rev Clin Oncol 2022;19:22-36
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Dhanasekran R, et al. Nat Rev Clin Oncol 2022;19:22-36
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Cells with
damaged
DNA

Lichaamscellen

Cancer cell
division

In normal cells,
cell division
eventually stops
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Anaphase
Spindle | \nd Cleavage furrow || Cytokinesis Telophase and
elongation formation < cytokinesis

GO
rustfase (dagen-uren)
Gl
voorbereiding voor DNA synthese
(18-30u)
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Microtubule- 4
kinetochore
attachment

S
genereren van complete kopie van

ﬁ'ilii"s?ﬁizm" cs genetisch materiaal (18-20u)
chromatids) 3
Kinetochore Centriole G 2
= ~ Centrosome Somlicatien A .
Prometaphase LT i voorbereiding voor mitose (2-10u)

M
mitose, cel deelt in 2 (30-60min)

Mitotic entry and
CDK activation

Functions and

Duplicated
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chromosomes

PLK1
WPLK2
WPLK3
MPLK4*

Zitouni S, et al. Nat Rev Molec Cell Biol 2014;15:433-52
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No. of Median Age,
Regimen Patients Histology Years (range)  Stage (%) EFs
LME 897 561 Burkitt's/B-ALL 8(0.17-18) -1V (7g) 92% at 5 years
Modified LMB® 72 Burkitt's/B-ALL 33 (18-76) -1V (67) 65% at 2 years
BFM 90*" 413 Burkitt's/B-ALL g (1.2-17.9) -1V {80) 89% at & years
CODOX-M/IVAC* 21 children Burkitt's 12 (3-17) -1 {78) 85% (children) and 100% (adults) at 2
years
20 adult B-ALL 25 (18-59)

CODOX-M/IVAC'® 52 Burkitt's 35 (15-60) -1V (61) 65% at 2 years
Hyper-CVAD*® 26 Burkitt's/B-ALL 58 (17-79) A 61% at 3 years for OFS
R-Hyper-CWAD 31 Burkitt's/B-ALL 46 (17-77) NA 80% at 3 years
GMALL-B-ALL/NHL 363 Burkitt's/B-ALL 42 [16-85) H-Iv {71) PF5 75% at 5 years

2002%®
DA-EPOCH-RZ® 19 Burkitt's 25 (15-88) -1V {58) FFP 95% at 7 years
SC-EPOCH-RR™® 11 Burkitt's HIV positive L4 |24-60) -1V {282) FFP 100% at & years
LMB +/— R*® 260 Burkitt's NA -1V {62) EFS 75% v 62% (+R/-R) at 3 years
AMC 048”7 34 Burkitt's HIV positive 42 (19-55) HI-1v (74) PF5 69% at 1 year
Modified R-CODOX-M/

VAL
Modified R-CODOX-M/ 128 Burkitt's HIV negative 47 (IQR, 31-53) -1V {82) EFS 75% at 3 years

IvAC'®
RA-DA-EPOCH-R™ 113 Burkitt's HIV negative and HIV 49 (18-86) HI-1V {84) PFS B86% at 3 years

positive

Dunleavy K, et al. J Clin Oncol 2018;14:665-72
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Burkitt Lymphoma in the Modern Era: Real World Outcomes and Prognostication

641 untreated adult patients

with Burkitt lymphoma

(across 30 US centers)

Months since diagnosis

YYYYY

1.00 4 log-rank P=0.04 1.00 4 log-rank P=0.03
stratified P=0.22 stratified P=0.39
0.75 4 0.75 4
vy
L& 050 4 & 0504
0.25 - N PFSat 3 years 0.25 - N PFS at 3 years
’ — CODOX-M/AVAC 194 T71% (64-77) ) — CODOX-M/VAC 194  77% (70-83)
— DA-EPOCH-R 181 62% (55-69) — DA-EPOCH-R 181 £9% (61-75)
o00d — hyperCVAD/MA 195 67% (60-73) o004 — hyperCVAD/MA 195 70% (63-76)
0 12 24 36 48 &0 0 12 24 36 48 60
Months since diagnosis Months since diagnosis
1.00 4 1.00 4
0.75 4 0.75 4
“
g 050+ & 0504
log-rank P<0.001 log-rank P<0.001
0.25 N PFSat 3years 0.25 N PFSat3years
— Ofactors 107  91% (84-95) — Ofactors 107  95% (89-98)
— 1 factor 218  73% (66-78) — 1 factor 218 77% (71-82)
0.00 4 ._ 24 ‘a‘:l“'-“'s 250. 50% {4‘?'56’ . . 0o0d—24 factors 250 56% (49-62)
0 12 24 % 48 &0 0 12 2 3% 48 60

Months since diagnosis

Median age 47 years

HIV+ status in 22%

ECOG performance status 2-4 in 22%
LDH >3x upper limit of normal in 39%
CNS involvement in 19%

Findings:

1) 10% treatment-related mortality and
14% with primary refractory disease

2) 3-year PFS 64% for all patients

3) Survival the same with inpatient or
outpatient rituximab administration

Significant prognostic factors on MVA:

1) Ages > 40 years

2) ECOG performance status > 2

3)
)

4) CNS involvement

LDH >3x upper limit of normal

Evens AM, et al. Blood 2021;137:374-86
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A
Risk factors:
40 |I‘|tﬂfﬁ_‘|ﬂd|8t& « Agezd0
= « Performance status = 2
« LDH >3 % ULN
= CMN5 involvement - ——_
@ 30 o
=
= Th\":
=
a 1
v High rigk {a5%] 0.3 4 i 7P < 0001
[=0-T/ — ] {acior
— 0.2 :[P:. 001
] — 2 fectors F< 0001
S o1d — 3 factors ]P"ﬁ
E — i feetors ]P-.EE
m T T T T T
10 - 0 12 24 36 48 60
Months Since Diagnosis
n
H 104 a7 A 63 39 27
0 - W 06 146 118 86 [t a6
0 1 2 3 4 m 155 a7 67 53 6 22
. | 79 3g an 25 19 12
Mumber of Risk Factors m 1 9 8 5 2
Cc D
1.0 4 1.0 4
0.9 - 0.9
0.8 0.8
0.7 - . 0.7 - -
0.6 4 0.6 4
©y v
L 05 - S 0.5
0.4 0.4 4
0.3 4 BLPI group PFS at 3 years 0.3 4 BL-IA group 05 at 3 years
0.2 4 — Low ]P-: 0001 92% (B4 to BE) 0.2 4 —— Low ]P-:. 0001 96% (90 to S8}
—— Intermediate ’ P opol 72% (651077 — Intermediate ’ Pep001  76% (69to81)
019 High P 0001 3% (47 to B8) 019 High ]P<-m' 59% (52 to 65}
0 12 24 36 48 B0 0 12 24 36 48 60
Months Since Diagnosis Months Since Diagnosis
n n
. 104 a7 T 63 308 7 . 104 o] 74 1] 42 30
W s s 1 ot 6 i~ W0 57 123 - it - Olszewski AJ, et al.J Clin Oncol 2021;139:1129-38
B o 136 107 a6 60 36 | ] 163 119 64 65 43
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Pathogenesis

Histology of Burkitt lymphoma
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Treatment schema for commonly used regimens

Modified Magrath®*4!

DA-EPOCH-RY’
Low-Risk: High-Risk:
Stage <2 Stage > 3 Low-Risk: High-Risk:
ECOGPS<1 ECOGPS 22 Normal LDH Elevated LDH
Normal LDH Elevated LDH Tumor < 10 em Tumor 2 10 cm
Tumor < 7 cm Tumor 2 7 cm
DA-EPOCH-RR x 2 DA-EPOCH-R x 6 R-CODOX-M x 3 R-CODOX-M x 1
| with IT MTX
PET scan R-IVAC x 1
negative I positive R-CODOX-M x 1
DA-EPOCH-R x 4 I
DA-EPOCH-RR x 1 2
A T RAVAC x 1
Crombie J, LaCasce A. Blood 2021;137:743-50
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Very agaressive B-cell lymphoma (BL)

Aggressive B-Cell lymphoma

Indolent lymphoma




