
Terapia di supporto e gestione del rischio infettivo
Norbert Pescosta– Ematologia e Centro TMO Bolzano



Company name Research
support Employee Consultant Stockholder Speakers

bureau
Advisory

board Other

No conflict of interest



RISK FACTORS FOR EARLY AND SEVERE
INFECTIONS IN	NDMM- DISEASE RELATED

• Immunparesis

• ISS	III

• High	LDH

• High	serum creatinin

Disruption of global		T	
celldiversity

Alteration	of functional
activity of dentritic cells and
natural killer

2557	patients 1981	infections (-30		+180	d)

28%	pneumonia;	18%	sepsis

Augustson 2005;	Sorrig 2018,Schütt	2006;	Ratta 2002



IMMUNE	PARAMETERS IN	MULTIPLE	MYELOMA

Schütt		2006



RISK OF INFECTION IN	FIRST MONTHS OF
THERAPY IN	NDMM

Encinas 2022

1347	NDMM	age 22-88	Years
(	847	transplant	candidates)

Risk evaluation in	first 6months



RISK OF INFECTION IN	FIRST MONTHS OF
THERAPY IN	NDMM

Cumulative incidence of severe infection at	6	months 13,8%		but		at	4months 11,3	%

Cumulative risk of death at 6	months 1,2	%	but	1%	at	4months

Encinas C		2022



RISK OF INFECTION IN	FIRST MONTHS OF
THERAPY IN	NDMM

Predictive score	for early severe infection

Encinas C	2022



BACTERIAL INFECTIONS

• Levofloxacin	prophylaxis in	patients	with newly diagnosed myeloma (TEAMM):	
a	multicentre,	double-blind,	placebo-controlled,	randomised,	phase 3	trial

• 977	patients	levofloxacin 500mg		vs placebo for 12	weeks:		

Drayson 2019

But…
E	coli	resistance:	UK	17.8	%	;	Italy 47	%	(	2017)

20	%vs	27	%	infections (	less hospital	admissions)

Biggest benefit:	older NTE	,	less fit patients



RISK FACTORS FOR INFECTIONS -
TREATMENT	RELATED-HSCT

Teh 2015



RISK FACTORS FOR INFECTIONS -
TREATMENT	RELATED

Raje 2022



LENALIDOMIDE MAINTENANCE:	RISK OF
INFECTION IN	MYELOMA XI TRIAL

Jackson	2019

Overall	infections:	
45%	vs 17	%



INFECTIONS POST AUTOLOGOUS SCT

Park		S	2015

IvIG post ASCT	for 6	months:

NO	difference in	incidence of
infections



INFECTIONS POST AUTOLOGOUS SCT

Immune	reconstitution after	HD	Melphalan:

• IgA :	9	months to pre ASCT	levels

• IgM :	3	months to pre ASCT	levels

• IgG :	1	month to pre ASCT	levels and 9	months to normal	levels

but…more time	for micromolecolar and IgD MM

first 6	months highest incidence

incidence strongly negative	correlate to IgA and IgG levels

Liu	JR	2013



PNEUMOCOCCAL INFECTIONS:

Backhaus	2016

Median	incidence of IPD	in	general
population 15/100.000/y



VACCINATION GUIDELINES :INFLUENZA

Vaccination strategy:	
standard dose	<65Y	;	HD	>65	Y

Branagan AR		2021

1	standard dose	vs 2	HD



VACCINATION GUIDELINES :INFLUENZA

• Serological respose after		two standard doses of tetravalent vaccine

• 10-30%	seroprotection rates

• (	except for A-H3N2	71%	but		53	%	after	daratumumab)

• Post	ASCT :

2	standard doses at	median	of 2	months after	ASCT	:76%	to 97	%	seroprotection

Hahn		M	2015,	Gressens	2024;	Teh 2020



VACCINATION GUIDELINES:	INFLUENZA

Influenza	virus:
• All	patients	+	close contacts ,	one month prior to influenza season

• 2	doses >	30	days (	HD	)

(	baseline 4%	to 49-65%	responder)

In	first 12	months after	ASCT	2	doses starting 2	months after		ASCT

Branagan 2017;	IMWG	Consensus	Guidelines	2022;	ECIL	Guidelines 2019



VACCINATION GUIDELINES :	PNEUMOCOCCI

• Colonizing ca 10	%	mouth in	healthy individuals

• In	MM	endogenous source more likely

• 98	serotyps identified

Two vaccines:

- polisaccaride vaccine (	ppsv 23)

-conjugate vaccine (PCV	13		- valent,	now also	20	valent)	
T	cell dependent



VACCINATION GUIDELINES:	PNEUMOCOCCI

• All	patients with MM,SMM,	MGUS	:

• preferably14	days before starting CTX	
or during lenalidomidemaintenance
wich	enhances responses

• PCV	20			followed by PPSV23		>	8weeks

• PPSV23	to repeat every5	Years

IMWG	Consensus	Guidelines	2022;	ECIL	Guidelines 2019;	Bahuaud 2017,	Renaud	2019

• Response	to PPSV	23:
33-43%

- lower in	recalls

• Response	to PCV	13:	40%	
1	month

- only 10%	at		1	Year

BUT
PCV		followed by PP23
2	-3	months later:	(85%	
response!)	still	better under
lenalidomide



VACCINATION GUIDELINES

• Haemophilus influenzae
• 55%	of MM		lack	protective ab

• Frequently colonized nasopharynx

• Cause:	sinusitis pneumonia,	meningitis
and sepsis

• Antibody response to vaccine 71%

• Meningococci
• Colonize a	substantial	proportion of
general population

• Hazard ratio of 16,6		of MM	patients to
develop meningococcal disease (incl
sepsis with DIC)

• Vaccines:	tetravalent (	A,C,Y,W)	and
recombinant targetting serogroup B	

Palazzo	2018;	High	NJ	2014;	Rieger	CT	2018



REVACCINATION POST AUTOLOGOUS HSCT

Palazzo	M	2018

Revaccination time:	median	12,6	after	AHSCT



VARICELLA ZOSTER	VIRUS			ANDMYELOMA

• Hazard ratio for VZV	reactivation 14,8%

• Risk higher if exposure to PI	,	Daratumumab,	HD	
melphalan and HSCT,	high	dose	dexamethasone,	
bispecific Ab	and CAR	T	cells

• Post	exposure prophylaxis within 96h	(	up to 10	
days)with VZV	Immunoglobulins

• contagiousness 1-2	days before rush,	incubation 14	
days,	

Blimark 2015;	Lin	2022



VACCINATION GUIDELINES:	VARICELLA ZOSTER

Vaccination after	HSCT		with Recombinant Vaccine preferable and save	:

• 1.	after	50-70	days;	2.	after	1-2	months (	efficacy 72,4%)

Stadtmauer	2021;	Bastidas 2019

,	

Cumulative incidence after	HSCT:

• 10	%	vs 20%	compared to placebo



VACCINATION GUIDELINES:	VARICELLA ZOSTER

Recombinant VZV	vaccines reccomended:

But:		vaccine Not	tested in	patients	post anti CD	38	Ab,	PI,		anti SLAM7	Ab	

prophylaxis recomended despite vaccination if PI,	anti CD38	ab		and anti
SLAM	F7	ab	

• Aciclovir 400	mg	x	2	or Valaciclovir 500		x	1

Miceli 2019;	Leng	2018

,	



INFECTIONSWITH BISPECIFIC ANTIBODIES

Raje 2023



INFECTIONSWITH BISPECIFIC ANTIBODIES

Scheffer	2023



INFECTIONSWITH BISPECIFIC ANTIBODIES

Jourdes 2024

53%	Grade	3+;	
9%	death



INFECTIONSWITH BISPECIFIC ANTIBODIES:PREVENTION

Lancman 2023



INFECTIONSWITH BISPECIFIC ANTIBODIES:TECLISTAMAB
AND HYPOGAMMAGLOBULINEMIA

Frerichs	2024;	Lancman 2023



INFECTIONSWITH BISPECIFIC ANTIBODIES:TECLISTAMAB
AND IMMUNOGLOBULIN SUPPLEMENTATION

Frerichs	2024



INFECTIONSWITH BISPECIFIC ANTIBODIES:	TECLISTAMAB
AND VACCINATION

Frerichs	2024

All	patients in	PR	+

-SARS	CoV-2	mRNA vaccines:

None	 developed vaccine
induced anti spike IgG after	
vaccinations



BONE DISEASE:

Bifosfonates:	
• pamidronate or zoledronic acid in	presence of bone disease

• Zoledronic acid also	in	absence of lesions?	(	survival benefit?	but	side effects)

• Pamidronate 30	mg vs 90	mg		no difference (	Nordic	Myeloma Study)

• Once a	month for 1	year than every 3	months for another year

• zolendronic acid contraindicated if eGFR <	30	ml/min

• ONJ	prevention and managing

Terpos .	Bone Working	Group	IMWG	2021:	Miceli	2021



BONE DISEASE:

• Effect of Longer-Interval vs Standard Dosing of Zoledronic Acid on Skeletal Events in 
Patients With Bone MetastasesA Randomized Clinical Trial-1822 patients

Himelstein 2017,	Miceli	2021

Zoledronic acid			every 4	weeks	vs	12weeks

Mayo	Clinic:	monthly in	induction or until VGPR		than every 3	months for 2	years



BONE DISEASE

RANK	ligand inhibitors

• Denosumab:		Subcutaneous 120	mg		every 4	weeks

• Also	if renal	insufficiency eGFR <	30	ml/min

• Denosumab	increased PFS	in	bortezomib treated transplant	eligible patients

• Rebound	effect if stopped :		zolendronic acid after	4-6	months

• Vitamin	D	800	mg/d	+	Calcium	1000	mg/d	supplementation to all	patients

Terpos.	Bone Working	Group		IMMG	2021



BONE DISEASE
Denosumab vs zolendronic acid

Terpos 2021

PFS :	46,1		vs 35,7	months
OS				 no difference

Synergistic effect with bortezomib?



VENOUS THROMBOEMBOLISM (VTE)

• >10%	in	course of disease
• -Metanalysis	2011	up to 12%
• Myeloma XI	trial UK		2020	(	11,8%	despite 87,7%	of pat.	with prophylaxis)

• IMIDS	+Dexa :	TVP	incidence 26%

definition of	thrombotic risk stratification

optimal strategy to	prevent VTE

De	Stefano	2022



THROMBOTIC RISK ASSESSMENTMODEL		IN	MYELOMA

Miceli	2021;	

-all	patients candidates for MM	
treatment need evaluation

• Patient related factors

• Disease related factors

• Treatment related factors

• Bleeding risk to be assessed



THROMBOTIC RISK	ASSESSMENTMODELS		IN	MYELOMA

Covut 2021;		Li	2019



VTE		RISK AND PROTEASOME INHIBITORS

Proteasome inhibitors:	bortezomib /carfilzomib/ixazomib

• RVD	vs KRD:		TE	events 5%	vs 16%	( bortezomib vs carfilzomib)with asa
prophylaxis

• RD	vs KRD	:TE	events 6%	vs 13%	(	Aspire)

Piedra K		2021;Steward	AK	2015

KRD	+	rivaroxaban 10	mg



VTE	RISK AND PROPHYLAXIS

Cochrane Collaboration	1042	Pat (2021)

• VTE	:	4,5	%	asa,	8,2	%	fix warfarin dose	1,25	mg,	2,7%	LMWH	

• but NO	significative	difference in	serious TVE,	acute	CV-events	or	sudden death

• If high	risk:	LMWH	first	4	months ,than switch	to	ASA	(	IMWG	Guidelines )

• Maintenance with	lenalidomide:	ASA	prophylaxis

• Alternative:		Apixaban 2,5	x	2		or	Rivaroxaban 10	mg	x	1		(	Reg	AIFA)

Kahale 2021	De	Stefano	2022,	Terpos 2015	Cornell		2020,	Piedra	2019	



VTE	TREATMENT IN	MM

• Anticoagulant treatment (	AC)		for minimum 6	months,	depending of ongoing
therapy and tumor burden

• VTE	post ABMT		or CVC	associated :	at	least		3	months,	if CVC	removed 4-6	weeks

• Choice		of AC:	LMWH	or DOAC

• DOAC	(	apixaban,	endoxaban)	non	inferior		to LMWH	:

• 2894	cancer patients (	10%	MM)	:	recurrence 5,2	%		vs 8,2	%

• non	major bleeding 10,4	vs 6,4	%	(	GI	tumors)

Kearon 2016,	Moik	2020,Raskob	2018,	Key	2020,Lyman	2021



GRAZIE!


