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• 49 years old man

• MDS with blast excess tipe 2 (4/19)

• BMO: Fibrosis grade I. Normal cytogenetics. BM: NMP1 

mutate, FLT3, IDH1, IDH2 negatives, JAK2 negative.

• 1L:  idarrubicine+Citarabine PR:5% blasts, 

• 2L:azacitidine (2 cicles)

• CD34+ selected alloHSCT Unrelated donor  HLA 9/10 

(29/08/2019) :TBI/Thiotepa/Ciflofosfamide/ATG

• CMV R+/D-



• Fluconazole: 200mg/24h vo (+1) 

• Nebulized amphotericine B 

• Aciclovir: 400mg/12h vo

• Inhaled pentamidine before HSCT and after TMP/SMX



• Yes, one of the highest-risk. It’s a CD34+ selected allo-

HSCT

• No. The donor serology is negative

• May be, but the CD34+ selected transplant has a low risk 

for CMV replication

• I don’t know. It’s not my field of expertize 





Bone Marrow Transplant. 2021 Jun;56(6):1281-1290



8Green ML et al. Lancet Haematol. 2016;3(3):e119–e127. 

Adapted from Green et al.

CMV viral loads as a time-dependent risk factor for overall mortality 
1 year after HSCT (N=926)

HSCT patients with any positive viremia had 2.6 times greater 
risk of overall mortality than patients with no viremia up to 

60 days post-transplant.



31/10/19 Negatiu

08/11/19 Negatiu

11/11/19 Negatiu

14/11/19 Negatiu 2,78

19/11/19 Positiu 11751 4,07

21/11/19 Positiu 19501 4,29

25/11/19 Positiu 3023 3,48

28/11/19 Positiu 4523 3,66

04/12/19 Positiu 6787 3,83

10/12/19 Negatiu

13/12/19 Positiu 2247 3,35

17/12/19 Negatiu

18/12/19 Negatiu

23/12/19 Negatiu

27/12/19 Negatiu

03/01/20 Positiu 13372 4,13

07/01/20 Positiu 227 2,36

10/01/20 Positiu 919 2,96

14/01/20 Positiu 875 2,94

21/01/20 Negatiu

24/01/20 Negatiu

27/01/20 Negatiu

31/01/20 Negatiu

05/02/20 Negatiu

12/02/20 Negatiu

17/02/20 Negatiu

20/02/20 Positiu 386 2,59

24/02/20 Positiu 2002 3,3

27/02/20 Positiu 5338 3,73

03/03/20 Positiu 1128 3,05

10/03/20 Positiu 2132 3,33

16/03/20 Positiu 1904 3,28

24/03/20 Positiu 1101 3,04

31/03/20 Positiu 4513 4,65

07/04/20 Negatiu

16/04/20 Negatiu

22/05/20 Positiu 3636 3,56

22/06/20 Positiu 4294 3,63

13/07/20 Positiu 1901 3,28

10/08/20 Negatiu 1,85

14/09/20 Negatiu

1- Valganciclovir 900 mg/12h

3 - Valganciclovir 900 mg/12h

2 - Valganciclovir 900 mg/12h

4 -Foscarnet 90mcg/kg/12h



15/10/20 Positiu 3148 3,5

19/10/20 Positiu 4890 3,69

26/10/20 Positiu 3475 3,54

29/10/20 Negatiu

02/11/20 Negatiu

04/11/20 Positiu 1480 3,17

06/11/20 Positiu 246 2,39

10/11/20 Positiu 665 2,82

20/11/20 Positiu 3657 3,56

23/11/20 Positiu 2640 3,42

26/11/20 Positiu 494 2,69

30/11/20 Positiu 1145 3,06

03/12/20 Positiu 979 2,99

07/12/20 Positiu 172 2,23

10/12/20 Positiu 366 2,56

14/12/20 Positiu 169 2,23

16/12/20 Negatiu

21/12/20 Negatiu

24/12/20 Negatiu

28/12/20 Negatiu

04/01/21 Negatiu 428

14/01/21 Positiu 12050 4,08

18/01/21 Positiu 8298 3,92

21/01/21 Positiu 22143 4,35

26/01/21 Positiu 15399 4,19

01/02/21 Positiu 9363 3,97

08/02/21 Positiu 4020 3,6

15/02/21 Positiu 3907 3,59

22/02/21 Positiu 1001 3

08/03/21 Positiu 818 2,91

15/03/21 Negatiu

29/03/21 Negatiu

5 - Foscarnet 90mcg/kg/12h + EC 

ViroTCell (26/10) ???

6 – Foscarnet 90mcg/kg/12h + anti-CMV 

lymphocytes  26/11 

7 – Foscarnet 90mcg/kg/12h



8 - Valganciclovir 900 mg/12h-

Foscarnet 90mcg/kg/12h***

9 – No treatment

Exitus 9/10/2021

12/04/21 Positiu 692 2,84

11/05/21 Positiu 238 2,38

13/05/21 Positiu 2155 3,33

17/05/21 Positiu 2645 3,42

20/05/21 Positiu 13316 4,12

26/05/21 Positiu 3063 3,49

02/06/21 Positiu 45688 4,66

07/06/21 Positiu 151684 5,18

10/06/21 Positiu 83209 4,92

14/06/21 Positiu 3935 3,59

21/06/21 Positiu 405 2,61

23/06/21 Negatiu

23/06/21 Negatiu

25/06/21 Positiu 314 2,5

28/06/21 Negatiu

05/07/21 Negatiu

12/07/21 Positiu 393 2,59

19/07/21 Negatiu

26/07/21 Negatiu

02/08/21 Negatiu

09/08/21 Negatiu

18/08/21 Negatiu

20/08/21 Negatiu

01/09/21 Negatiu

03/09/21 Positiu 1785 3,25

07/09/21 Positiu 707 2,85

14/09/21 Positiu 1352 3,13

21/09/21 Positiu 4641 3,67

28/09/21 Positiu 1465 3,17

05/10/21 Positiu 2509 3,4



•

Chemaly RF. Clinical Infectious Diseases 2019;68(8):1420–6



• Prolonged antiviral drug exposure

• Recurrent CMV infection

• Delayed immune reconstitution

• All of them



El Clhaer F. Blood. 2016; 128(23): 2624–2636

Chemaly RF. CID Clinical Infectious Diseases 

2019;68(8):1420–6



• If there is a viremia increase after 2w of treatment

• No consensus is available on when CMV antiviral 

resistance should be suspected and testing done

• If there is a relapse of CMV infection

• Never



• Mutation H520Q in pUL97: Ganciclovir

resistance

• Mutation M844V and A987G in pUL54: 

Cidofovir and Foscarnet (Clinical

implication?)

• Mutation A987Gin pUL54 : resistances to 

ganciclovir and cidofovir

El Clhaer F. Blood. 2016; 128(23): 2624–2636



El Clhaer F. Blood. 2016; 128(23): 2624–2636



• Maribavir
– competes with ATP for binding to pUL97. may not completely inhibit CMV replication, resulting in persistent low-level viremia

– Phase 2: 68%of undetectable plasma CMV viral loads within 6 weeks; however, 68% AE during 25weeks and 25% recurrent CMV infection within

36weeks

– Mutations T409M and H411Y in pUL97 resistance (ganciclovir could be used)

• Brincidofovir
– Resistance to brincidofovir is expected to be similar to cidofovir after mutations in UL54

– Less toxicity (GI more than cidofovir)

• Letermovir
– it inhibits CMV DNA synthesis at a late step by targeting the pUL56 subunit of the terminase enzyme complex

– in vitro letermovir resistance mutations in the codon range 231 to 369 of UL56 have already been identified, suggesting a low genetic barrier to 

resistance

• Cellular adoptive immunotherapy:
– restoring CMV-specific T-cell responses

– cytotoxic T-lymphocyte (CTL) infusions : Multiple infusions maybe needed, especially if the initial response is suboptimal or rebound of CMV viremia

occurs.

– major adverse events, such as graft failure and transplantation-associated microangiopathy, have been reported in a very small number of patients

undergoing donor-derived CTL infusions. 

Blood. 2016; 128(23): 2624–2636/ Clinical Infectious Diseases 2019;68(8):1255–64/ Lancet Infect Dis. 2019 ;19(8):e260-e272



• Changing antiviral in each treatment

• Using letermovir as prophylaxis

• Administering antiviral as soon as possible

• There is no way



Lancet Infect Dis. 2019 ;19(8):e260-e272. 



• Pivotal study +100d: 122/ 325 patients (37.5%) vs. 103/170 (60.6%) clinically 

significant CMV (defined as CMV disease or CMV viremia leading to pre-

emptive therapy). CMV viremia resulting in pre-emptive therapy occurred in 

52 of 325 patients receiving letermovir (16.0 percent) and 68 of 170 

patients receiving placebo (40.0 percent). 1

• All-cause mortality at week 24 following HCT was lower in Letermovir (10.2 

versus 15.9), a difference that was statistically significant 1,2

• All-cause mortality at week 48 following HCT was lower in letermovir

recipients (20.9 versus 25.5 percent) 1,2

• detection of CMV DNA in blood in letermovir prophylaxis may indicate 

abortive viral infection, rather than active viral replication3

1.- N Engl J Med. 2017;377(25):2433-44/ 2.- Clin Infect Dis. 2020;70(8):1525/3.-Am J Transplant. 2021;21(4):1622



• EBMT 2022  (OS04-07): Metanalysis (32 studies HSCT) CMV reactivation (CMVr), cs-
CMVi, and CMVd:

• were 19% vs 61%, 10% vs 58%, 1% vs 5% at day +100 (d100),
• and 27% vs 60%, 22% vs 64%, 2% vs 6% at D200 
• letermovir was associated with lower odds of all-cause mortality and non-

relapse mortality at d200 post-HCT without any significant heterogeneity. 
• Five studies reported recurrent and resistant/refractory CMV infection and 

five studies reported CMV-related hospitalization as an outcome with a trend 
toward lower rates of the event in the letermovir arm in comparison to the 
control arm.

220 participantes R+ HSCT that received LET 100 d randomized (14w) :
LET until 28w (~200 días)  or PCB (100d of LET)
2,8% (LET) vs 18,9% (PCB), p <0,0005
Overall mortality:  no differences
(w 14-28) : 2,1 % (LET) vs 1,4 % (PCB); 
(w14-48): 8,3% (LET) vs 8,1% (PCB)

–







▪CMV infection is frequent in alloTPH

▪Some risk factors are related to CMV 

resistances

▪Letermovir as prophylaxis decreases the 

incidence of resistant CMV

Personal Opinion
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