
Associazione Linfomi e Malattie 

Immunologiche/Terapia Immunosoppressiva

 (Emanuele Ravano, Milano) 



Disclosures of Name Surname

Company name
Research 
support

Employee Consultant Stockholder
Speakers 
bureau

Advisory 
board

Other

SERB X

BMS x

Gentili x



Immune Deficiency / Disregulation settings (IDD-LPDs) 
Classificazione



Classificazione IDD-LPDs

WHO HAEM5

Å Morfologia (hyperplasia, polymorphic, LPD, Lympoma)

Å Virus (EBV and HSV/HHV8, etc..)

Å Clinica: Quadro immunologico [trapianto, HIV, 
CART, malattie autoimmune], immunosenescenza

Note: in questa categoria la classificazione non 
considera le associazioni noti tra patologie autoimmuni 
e Linfomi (AHIA e indolenti, Sjogren e MZL)

Carbone A. Blood Reviews 64 (2024) 101167



Leivonen SK, Friman T, Autio M et al. Haematologica 2023; 108; 3044т3057.

ÅStudio con pannello genomico di 770 geni  su 

Linfomi aggressivi post-trapianto 

ÅMicroambiente a due modalità: infiammato e 

non infiammato

Å1) Infiammato: elevata espressione EBV e 

migliore sopravvivenza e migliore risposta a R 

o RIS

Å2) non infiammato: peggiore sopravvivenza, 

elevato burden mutazioni

Eziopatogenesi IDD LPDs
Microambiente 

Dierickx et al. Histopathology 2025, 86, 106т118. 



Immune Deficiency / Disregulation settings (IDD-LPDs) 
Iatrogenic - immune

OIIA LPD



Classificazione Malattia Autoimmuni (AID)

Wang S. et al. AmJEpidemiol. 2015;181(6):406т421 



Epidemiologia: associazione AID e LNH
Å Studio americano 

prospettico, che raccoglie 
gli studi condotti dal 
Lymphoma Epidemiology 
(InterLymph) Consortium 
(1983т2004) 

Å Associazione con Sjogren e 
LES

Å Dubbia associazione con AR 
per grande eterogeneità

Å Confermata associazione 
AR e LNH se usi steroidi e IS 
Ą gravità malattia

Karin Ekstrom Smedby et al.  BLOOD, 15 APRIL 2008, 111,   8 



Epidemiologia: associazione AID e LNH

Lesley A Anderson et al. nt J Cancer. 2009 July 15; 125(2): 398т405. 

Studio SMAHRT da 

registro: casi controlli 

Linfomi ï AID

SEER Medicare data dal 

86 al 02

confermata associazione 

tra alcune AID e alcuni 

LNH



Epidemiologia: associazione AID e LNH

Å Studio coreano da registro nazionale fino al 2015 

Å 13% pazienti con malattie autoimmuni, di queste 322 (0.2%) aveva anche il linfoma.

Å  Di quelli con il linfoma 155 avevano avuto il linfoma dopo la diagnosi di malattie autoimmuni.

Å Le malattie autoimmuni più associate al linfoma sono sarcoidosi, sclerosi multipla e psoriasi tra le autoimmuni t-mediate,  
LES tra quelle b-mediate. 

Å Nessuna differenza di OS in chi ha il linfoma con o senza malattie autoimmuni
Kim et al. Autoimmune Journal 2021



Epidemiologia:
Associazione AID e LNH
Å Studio Cinese su 10,317 pz

Å ?ċƣċĤċƚĲШƖĲƣƖŸƚƓĲƣƣŔƻŸЯШĬċũШћΜΣШ
al 15

Å 5 Malattie Autoimmuni in un 
singolo centro di riferimento

Å Incidenza LNH al secondo posto 
assoluto, confermata 
associazione con AR, LES e SS

Å Primo studio a segnalare 
associazione con miopatia 
infiammatoria idiopatica

Zhou et al Cancer Communications. 2022;42:435т446. 



Genetica
Associazione SNPs AID e LNH

Å[ŀǊƎƻ ǎǘǳŘƛƻ ŜǇƛŘŜƳƛƻƭƻƎƛŎƻ ǎǳƭƭŀ ǇƻǇƻƭŀȊƛƻƴŜ ŘŜƭƭΩLƴǘŜǊƭȅƳǇƘ /ƻƴǎƻǊǘƛǳƳ - 12,982 NHL casi e 16,441 
controlli

ÅTesi: impatto di SNPs e citochine B sullo sviluppo di linfomi
ÅSviluppo:  Studiano polimorfismi SNPs su 3 geni principali TNF, IL10 e HLA

ÅConclusione:  Possibile interazione tra SNPs rs1800629 (TNF G308A ς gene coinvolto nelle 
risposte immunitarie B) in DLBCL e MZL e patologie autoimmuni. 

ÅIpotesi: sinergia genetica e stato infiammatorio cronico in chi porta il TNF G308A con iperespressione 
TNF alfa 

Wang S. et al. AmJEpidemiol. 2015;181(6):406т421 



The collective findings further 
suggest that monitoring and 
managing inflammation  or other 
factors associated with the 
disease course as the way to 
reducing the risk of malignant 
B-cell lymphoma in patients 
with AD.

Din et al. Genet Epidemiol . 2019 October

Genetica
Associazione SNPs AID e LNH



Clinica OIIA - LPDs (MTX-LPDs in Artrite Reumatoide)
Other iatrogenic immunodeficiency-associated lymphoproliferative disorders 

development has been investigated.   The guidelines of the 

American College of Rheumatology (2015) described several 

points regarding the usage of AIDs after OIIA-LPD develop-

ment: very low quality evidence of ISD usage after OIIA-

LPD, a possible increased risk of lymphoma associated with 

TNFi, and no evidence of increased risk by abatacept (ABT) 

or toci l i zumab (TCZ).163   The guidel ines of  the Japan 

College of Rheumatology state that ISDs should be avoided 

as much as possible, and MTX and TNFi are not generally 

recommended.164,165   As many factors, such as type of AID, 

LPD subtype, ISD dose and duration, EBV activity, ALC in 

PB, and age, may be related to the development or relapse of 

OIIA-LPD, a complete understanding of AID usage after 

OIIA-LPD is di f f icul t.   In the analysis of  c-MTX-LPD, 

seven ISDs, tacrolimus (FK), bucillamine (BUC), salazosul-

fapyridine (SSZ), infliximab (IFX), ABT, iguratimod (IGU), 

and adal imumab, were combined with MTX.162   Thirteen 

types of ISDs were administered after suspicious-LPD, and 

21 patients without proven-LPD received 12 ISDs, MTX, 

FK, BUC, SSZ, IFX, ABT, IGU, etanercept (ETN), golim-

umab, TCZ, certolizumab pegol, or tofacitinib, after suspi-

cious-LPD regression.   On the other hand, 7 patients with 

proven-LPD received FK, BUC, SSZ, or ETN, which were 

also administered to patients wi thout proven-LPD.   For 

patients with RA-MTX-LPD in CR, a difference between 

AIDs before and af ter MTX-LPD development was not 

observed.162   From these data, i t is difficult to identify the 

roles of specific ISDs in MTX-LPD development after MTX 

withdrawal.

PREDICTION OF MTX-LPD

Although the prediction of MTX-LPD is essential to pre-

vent a poor prognosis due to AIDs, no concrete assessment is 

available.   As mentioned earlier, a decrease in ALC in PB is 

one candidate, although this method is diff icult to apply to 

P-G.27,29   Based on the higher incidence of OIIA-LPD in 

Japan, several studies have focused on human leukocyte anti-

gen (HLA) analysis.   Yamakawa et al. analyzed 20 Japanese 

patients with MTX-LPD, and found that the allele B*15:11 is 

closely related to EBV infection.42   Another HLA study on 

25 patients with MTX-LPD identified 11 alleles, including 

A*2402 and DRB1*0405, that were significantly more com-

monly detected than in the general population.16   However, 

data on HLA alleles are inconsistent between these two stud-

ies.   Regarding PTLD, several studies suggested the possi-

bi l i ty of  prediction of  LPD by measuring the EBV vi ral 

load;166-169 however, standardization of the EBV assay and 

cut-off  values for positive selection are of  concern.   Impairment 

due to EBV, as indicated by impaired T-cell response against 

EBV and increased EBV viral load after MTX administra-

tion, has been reported in patients with RA,170-175 and several 

reports demonstrated the association between EBV viral road 

and disease activity in patients with juvenile idiopathic arthri-

tis who developed MTX-LPD.176   In contrast, several recent 

studies reported that the EBV viral load does not increase 

under the administration of ISDs such as MTX, TNFi, and 

ABT.177-179

SUMMARY

The data presented in this article are summarized in Table 

6, and the specific

 

feat ur es of  MT X- LPD based on the pr evi -

ous data, including this review, are l isted in Table 7.   The 

proposal for clinical management of MTX-LPD is presented 

in Figure 4.   When c-MTX-LPD develops, the first step is 

the withdrawal of MTX, in addition to differential diagnosis 

by annual health checks, laboratory investigations, such as 

serum LDH, CRP, sIL-2R levels, and other examinations for 

viral infections, basal disease activity, and other considered 

diseases.   Imaging, including computer tomography and pos-

itron-emission tomography, is also used for the differential 

diagnosis.   Examinations of bone marrow aspiration/biopsy 

and the measurement of EBV viral load are performed if nec-

essary.   To make a definite diagnosis of LPD, tissue biopsy is 

required at any time during the clinical course.   After with-

drawal of MTX, chemotherapy is administered to patients 

wi th non-regressive or aggressive LPD (P-G), whereas 

patients achieving complete response (CR) are followed-up 

without additional chemotherapy.   When LPD relapses or 

recurs, chemotherapy is initiated (R/R-G).   In contrast, the 

duration of WW is an important issue among patients with 

MTX-LPD N
Female 

(%)

Age*  

(y)

Basal 

disease* 

(y)

MTX 

dura-

tion*  (y)

CS 

3 or 4

EBV+ 

(%)

Clinical course (%) Survival rate (%)

R-G R/R-G P-G Ch-G All R-G R/R-G P-G Ch-G

EBV+DLBCL 66 71 68 13.5 6.1 62 100 62 3 17 17 91 95 100 72 90

DLBCL-NOS 50 59 66 11.1 5.4 60 0 26 6 36 26 60 100 67 72 53

CHL 51 74 62 13 5.6 75 76 14 40 24 21 78 100 65 67 100

P-LPD 17 64 65 11 7.2 64 100 76 18 0 6 82 92 33 - 0

EBVMUCU 32 84 70 9.4 6.3 -** 100 81 3 13 3 97 100 100 75 100

NS-LPD 9 56 65 16 8.9 33 57 89 11 0 0 89 100 0 - -

Total 225 70 66 12.5 6.1 54.7 70.6 48 13.5 20.3 16.4 81.3 97.2 67.7 67.2 81

Table 6. Summary of  methotrexate associated lymphoproliferative disorders (MTX-LPDs)

EBV, Epstein-Barr virus; DLBCL, diffuse large B cell lymphoma; NOS, not otherwise specified; CHL, classical Hodgkin lymphoma; P-LPD, 
polymorphic LPD; EBVMCU, EEBV-positive mucocutaneous ulcer; CS, clinical stage; R-G, regression group; R/R-G, relapse/regrowth 
group; P-G, persistent group; Ch-G, chemotherapy group.
*  indicated mean values. **  involved sites were mainly oral cavity and/or skin.
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Tokuhira M, et al.

Å Review su 274 casi di Linfomi in pazienti trattati con MTX (pubblicati e 
confermati dalla 4° edizione della WHO) 

Å Rischio di linfoma in Artrite Reumatoide è tra 3 e 5 di OR

Å Controversie sulla definizione di farmaci che causano il linfoma.  

Å Genetic and phenotipic differences MTX -DLBCL and DLBCL De novo

Tokuhira et al. Journal of clinical and experimental hematopathology Vol. 59 No.2, 72-92, 2019 
Mamose, 2019. Carreras et al 2018

OIIA-LPD originates from many cell types, including B, 

T, and natural  ki l ler (NK) cel ls.1,2,14   The major types of 

monomorphic LPD (M-LPD) are diffuse large B cell  lym-

phoma (DLBCL) and classic Hodgkin lymphoma (CHL), 

comprising 58% and 15.3% of  274 cases of  OI IA-LPD, 

respectively, in the 2017 WHO classif ication.1   Rare sub-

types of LPD include polymorphic features, such as polymor-

phic/lymphoplasmacytic inf i l trates (P/L-I), Hodgkin-l ike 

lesions (HLL), and Epstein-Barr virus-positive mucocutane-

ous ulcer (EBVMCU), which comprise 9.9%, 2.2%, and 

3.3%, respecti vel y.1   A l though non-destructi ve LPD 

(ND-LPD), defined as PTLD in the WHO classification,1,2 is 

not described in OIIA-LPD, it accounts for 10-15% of MTX-

LPD according to previous reports.15,16   Although ISDs other 

than MTX promote LPD development based on previous 

reports, assessment of  such non-MTX-LPD is di f f i cul t 

because of the small  number of cases.   Thus, this article 

focuses on the management of MTX-LPD in OIIA-LPD.   In 

addition, although the WHO classification does not separate 

DLBCL subtypes, such as EBV+DLBCL and DLBCL-NOS, 

in OIIA-LPD,1,2 we analyzed them specifically focusing on 

the differences between de novo DLBCL and MTX-DLBCL.

LPD REGRESSION AFTER ISD WITHDRAWAL

LPD regression after ISD withdrawal is one of the unique 

characteristics, suggesting a direct influ

e

nce on the pat hogen -

esis of LPD development.   Although this phenomenon is 

also described in other disorders l ike PTLD,17 i t mainly 

develops in patients with MTX-LPD.   LPD regression after 

MTX withdrawal is observed in 20-70% of patients.   In the 

2017 WHO classification, 40.4% of 188 patients with OIIA-

LPD demonstrated LPD regression.1   Among 545 patients 

with MTX-LPD collected in a study by Pfizer, Japan, LPD 

regression after MTX withdrawal comprised 86.2% of the 

302 evaluable events.18   As more than 50% of the patients 

without relapse/regrowth events (RRE) after LPD regression 

do not require additional chemotherapy and have a superior 

overall survival (OS),16,19 watchful wait therapy (WW) is rec-

ommended initially when MTX-LPD develops.   To clarify 

the cl inical  management of  MTX-LPD, which includes 

avoiding additional therapy for regressive LPD, we propose 

three clinical courses after ISD withdrawal: LPD regression 

after ISD withdrawal without RRE (regressive group, R-G), 

LPD regression af ter ISD withdrawal with RRE (relapse/

regrowth group, R/R-G), and persistent LPD after ISD with-

drawal  (persistent group, P-G) (Figure 1).16,19   In these 

reports, the ratio of the three groups was similar.   In R-G and 

R/R-G, but not P-G, the di rect inf luence of  ISDs on the 

pathogenesis of LPD development was suggested because 

they exhibited LPD regression phenomenon.   In P-G, de 

novo LDP and i rreversible MTX-LPD due to ISDs are 

involved, al though i t is di ff icul t to discriminate between 

them.   Regarding this point, the differences between de novo 

LPD and MTX-LPD have been investigated in several stud-

ies.20-23   Carreras et al. demonstrated differences in the phe-

notype and genetic characteristics of MTX-LPD-DLBCL and 

de novo DLBCL such as a genomic profi le with 3q and 12 

gains, 13q loss, different expression levels of relevant patho-

genic biomarkers, and a microenvironment with high num-

bers of cytotoxic T lymphocytes and M2 macrophages.21   In 

other studies, most MTX-DLBCL cases had an activated-B-

cell immunophenotype, especially Epstein-Barr virus (EBV) 

- posi t i ve cases, and M TX-EBV+DL BCL commonl y 

expressed CD30.22,23   Ejima-Yamada et al. found that EBV 

infection in MTX-B cell-LPD in patients with RA is associ-

ated with a lower incidence of CpG island methylator pheno-

type and B-cell lymphoma 2 expression, resulting in LPD 

regression after MTX withdrawal and improved prognoses.24

   The three clinical groups have different trends in clinical 

parameters: serum C-reactive protein (CRP) and serum solu-

ble interleukin-2 receptor (sIL-2R) are increased in R/R-G, 

whereas serum lactate dehydrogenase (LDH), CRP, and sIL-

2R are increased in P-G.16,19   Furthermore, the OS for R-G is 

signi f icantly better than that for the other two groups.16   

Thus, RRE is an important event among patients with regres-

sive LPD after ISD withdrawal.   According to previous 

reports, RRE develops within 2-3 years after LPD regres-

sion.15,16,19,25   In our study, the rate of regressive LPD (R-G 

and R/R-G) was di fferent for each LPD of MTX-LPD; a 

higher rate was observed for MTX-EBV+DLBCL, MTX-P-

LPD, MTX-EBVMCU and MTX-ND-LPD, whereas MTX-

DLBCL-NOS had a lower rate.

    Recent studies have suggested that lymphocytes play an 

important role in the pathogenesis of LPD regression after 

ISD.26-30   Inui et al . reported recovery of  lymphocytes in 

peripheral blood (PB) in patients with regressive LPD after 

MTX, al though not in patients wi th P-G.26   Sai to et al . 

Fig. 1. Three clinical courses of methotrexate-associated lymphop-
roliferative disorders (MTX-LPD)19

Three clinical courses are observed in patients with MTX-LPD after 
immunosuppressive drug (ISD) withdrawal: regressive LPD without 
relapse/regrowth event (RRE, regressive group, R-G), regressive 
LPD with RRE (R/R-G), and persistent LPD (P-G). CR, complete 
response; Chemo, chemotherapy.
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Tokuhira M, et al.



Clinica: la prospettiva ematologica
Å Retrospettivo su 81 OIIA-LPDs in diverse AID (AR 72 su 81, 

poi artrite psoriasica, dermatomiosite, rettocolite ulcerosa)

Å MTX, poi steroidi, biologici, tacrolimus.

Å  Quasi tutti revisione centralizzata (76 su 81) ed eseguite 
analisi ulteriori con EBER e COO. 

Å Lo scopo: fattori prognostici per la risposta alla sola IS e un 
confronto interno con chi fa la chemioterapia subito insieme 
alla IS

Fujimoto et al. Hematological Oncology. 2020



Å Pazienti EBER pos rispondono meglio alla riduzione IS  
(confermato alla multivariata). Ipotesi: AR la risposta t 
ŀƭƭΩƛƴŦŜȊƛƻƴŜ 9.± ŝ ǊƛŘƻǘǘŀΣ ƭŀ ǊƛŘǳȊƛƻƴŜ ŘŜƭƭŀ L{ 
ristabilisce la risposta immunologica

Å I pazienti con concomitante riattivazione vanno 
peggio: probabilmente perché avendo un livello più 
alto non riesce la sola riduzione di IS a vincere la 
ǎǇƛƴǘŀ ǇǊƻƭƛŦŜǊŀǘƛǾŀ ŘŜƭƭΩ9.±

Å CHL OIIA outcome sfavorevole. Hodgkin e 
wŜŜŘπ{ǘŜǊƴōŜǊƎ ŎŜƭƭǎ ŜǎǇǊƛƳƻƴƻ ƭŀǘŜƴǘ ƳŜƳōǊŀƴŜ 
ǇǊƻǘŜƛƴ ό[atπм ς ƭŀǘŜƴȊŀ ǘƛǇƻ LLύ ǎŜƴȊŀ 9.b!πн 
(latenza tipo III ς più frequente in HIV e PTLD)

Clinica: la prospettiva ematologica
Outcome

Fujimoto et al. Hematological Oncology. 2020



Å Retrospettivo
Å Istologie molto diverse, 

55 DLBCL o HD, 12 di 
istologie restanti

Å 67 casi su 3 ospedali in 9 
anni. 

Å 20 con tessuto 
disponibile Ą analisi 
molecolare

Å Revisionati

Kaji et al. British Journal of Haematology, 2021, 195, 585т594 

Clinica: la prospettiva ematologica



Å Regressione più frequente nei DLBCL 
EBV pos rispetto agli EBV neg (67 Vs 
33%).

Å FFT dei DLBCL EBV pos migliore di 
quella dei DLBCL EBV neg

Å PFS migliore dei DLBCL rispetto HL

Clinica: la prospettiva ematologica
Outcome

Kaji et al. British Journal of Haematology, 2021, 195, 585т594 



Mutazione TNFAIP3

Mutazione TNFAIP3 associata a prognosi sfavorevole
Divisi per classificazione molecolare (MCD, BN2, N1 e EZB)) Kaji et al. British Journal of Haematology, 2021, 195, 585т594 



Clinica: la prospettiva ematologica
Fattori prognostici

Å Retrospettivo, su 12 aa in una 
provincia cinese: 55 pts con 
linfoma e AID

Å Linfoma con revisione istologica e 
storia di malattia autoimmune

Å Esclusi disturbi autoimmuni 
associati a linfoma e malattie 
autoimmuni da meno di 1 aa.

Å Studio di associazione AID т 
Linfoma

Å Associazione tra livelli di albumina e 
acido sialico e outcome LNH

Zhan et al. BMC Cancer (2025) 25:351


