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CMV SARS CoV-2

¨ Human Herpesvirus 5

¨ Beta-HSV

¨ DNA Genome → 235 Kb

¨ Nucleocapsid with DNA encapsulated
into a glico-proteine membrane

¨ Cell invasion via ICAM-1 and 
surface integrins (CD11/18)

¨ Betacoronavirus

¨ Single strand RNA genome → 29,9 Kb

¨ 4 structural proteins
- S
- E → viral capsid
- M
- N → contains the genome

¨ S protein → high affinity for ACE2-R 
→ cell invasion



NATURAL HISTORY OF CMV INFECTION

Latent InfectionPrimary Infection Latent Infection Re-infection

Ouvert Disease

Re-activation

Ouvert Disease

Deficit of the immune system Immunosuppressive drugs



CMV RESERVOIR AND INFECTION DISSEMINATION (2)



CMV Disease



Adapted from Kedia S et al, 2013

INFECTIONS AFTER allo-SCT



CMV & allo-SCT



• Multicentric (CIBMTR)
• Patients: 9469 allo-SCTs (1º) (2003-2010). PB / BM

Teira P. Blood 2016; 127: 2427

CMV reactivation

(0-100 days): 

Higher mortality

AML

(Nº 5310)

ALL

(Nº 1883)

CML

(Nº 1079)

MDS

(Nº 1197)

TRM (at 3 years) RR
1.65 1.95 1.90 1.61

OS    (at 3 years) RR 1.27 1.46 1.49 1.31

Relapse (at 3 years) N.S N.S N.S N.S

CMV reactivation:  
• Does not protect against relapse
• Continues to be a risk factor for poor post-HCT outcome (more TRM, less OS)



CMV Viral Load and Mortality After HCT in the 
Era of Preemptive Therapy

Green ML et al. Lancet Haematol. 
2016;3:e119-127.

Cumulative Incidence of Overall Mortality (A) and Nonrelapse Mortality (B) at 1 Year After HCT 
in Survivors at Day 100 (n = 832) Stratified by Max CMV VL Before Day 100

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0
0 1 2 3 4 5 6 7 8 9 10 11 12

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

0 1 2 3 4 5 6 7 8 9 10 11 12

Time After Transplant, 
mo

Pr
ob

ab
ili

ty

Pr
ob

ab
ili

ty

Max viral load (U/mL) before day 100
Negative
Positive – 150
>150 – 1,000
>1,000

Negative 290 287 277 262 246 237 227 217 211 203
Positive – 150 220 215 207 200 189 182 168 162 156 150
>150 – 1,000 218 210 197 191 175 162 152 146 142 132
>1,000 93 85 76 73 68 65 63 59 57 55

Negative 265 257 249 236 216 203 195 189 184 179
Positive – 150 198 192 184 177 165 158 150 145 136 130
>150 – 1,000 198 191 176 167 156 148 137 133 130 118
>1,000 84 76 69 67 63 61 59 57 55 52

Max viral load (U/mL) before day 100
Negative
Positive – 150
>150 – 1,000
>1,000

(A) (B)

Time After Transplant, 
mo
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DIRECT AND INDIRECT EFFECTS OF CMV INFECTION

Direct Effects CMV re-activation Indirect Effects

WBC-PLT-penia
Ouvert Disease

Graft –Failure
GVHD

Alterated Immune 
response

CMV treatment

Immunosuppressive drugs

Bacterial
Fungal Infections



BBMT 2015



TransCOVID GITMO Survey
GITMO - Partecipating Centers (39)
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Data unpublished



COVID-19 and Allo-SCT procedures in Italy
Comparison between Mar-July 2019 and Mar-July 2020
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Data unpublished

+6% +11% -1%

TransCOVID GITMO Survey

2019

2020



COVID-19 and Allo-SCT in Italy
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Data unpublishedTransCOVID GITMO Survey

2019

2020



COVID-19 and Allo-SCT outcome
NO IMPACT of COVID-19 on Allo-SCT outcomes 

Data unpublished
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TransCOVID GITMO Survey



OLD and NEW
Anti-CMV molecules target the late stages of viral 

replication

UL97 +/- UL27
Maribavir

Terminases
UL56/UL89/UL5
1
Letermovir

Ganciclovir
valganciclovir
Cyclopropavir

Cidofovir
Brincidofovir
Foscarnet Borst et al., 2016

Ligat et al., FEMS 2017



Time-to-Event Analyses of Clinically Significant CMV Infection

Marty FM, et al. N Eng J Med 2017;377:2433-44



Mortality in the Primary Efficacy Population and According to Risk Subgroup

Marty FM, et al. N Eng J Med 2017;377:2433-44



Letermovir may reduce mortality by preventing or 
delaying clinically significant CMV infections in HCT 

recipients.

Ljungman P et al, Clinical Infectious Diseases 2019 

CS-CMVi No CS-CMVi



Marty FM, et al. N Eng J Med 2017;377:2433-44





NOVEMBER 2017 – APRIL 2020

101 allo-SCT
41 patients (41%)
NO LETERMOVIR ERA
November 2017 – November 2018

60 patients (59%)
LETERMOVIR ERA
December 2018 – April 2020

Malagola M, et al. Front. Cell Dev. Biol. 8:534268. doi: 10.3389/fcell.2020.534268



RESULTS (1)

Malagola M, et al. Front. Cell Dev. Biol. 8:534268. doi: 10.3389/fcell.2020.534268



RESULTS (2)

Malagola M, et al. Front. Cell Dev. Biol. 8:534268. doi: 10.3389/fcell.2020.534268



Malagola M, et al. Front. Cell Dev. Biol. 8:534268. doi: 10.3389/fcell.2020.534268

RESULTS (3)



RESULTS (4)

Malagola M, et al. Front. Cell Dev. Biol. 8:534268. doi: 10.3389/fcell.2020.534268



EFFECTS OF  SARS CoV-2 INFECTION

Direct Effects CMV  re-activation

GVHD

Alterated Immune 
response

SARS CoV-2 treatment

Immunosuppressive drugs

Bacterial
Fungal Infections



COVID-19 and Allo-SCT 
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Overall, 19 COVID-19+  Allo-SCT patients were 

hospitalized.  

The rate of mortality among the hospitalized Allo-SCT 
COVID-19+ patients was particularly high (8 cases out 
of 19, 42.1%)

Data unpublishedTransCOVID GITMO Survey


