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Matched-related donor, MRD; 
Matched-unrelated donor, MUD; 
Mismatched-related donor, MMRD; 
UCD, umbilical cord donor; GVD, graft 
versus host disease.CD Adapted from: Akhmedov M. Clin Transplant. 2021;35(2):e14172.

Bacterial Infections 

Fungal Infections

Viral Infections

Toxoplasmosis Parasitic Infections
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CMV

Adapted from: Astashchanka A et al. J Clin Med. 2021;10(15):3227.

Pulmonary edema 

PERDS

Diffuse Alveolar Hemorrhage

Idiopathic Pulmonary Syndrome

Peri-engraftment respiratory distress syndrome, PERDS.
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Risks for Invasive Aspergillosis 

Pre-transplant IA 

Specific comorbidities – hematologic 
malignancy, diabetes, Fe overload 

Prolonged neutropenia 

GVHD 

Community acquired respiratory viral 
infections; CMV reactivation 

Environmental exposures (construction, 
gardening, marijuana) 

Dadwal SS et al. Transplant Cell Ther. 2021;27(3):201.
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Reverse Halo From: Williams KM et al. JAMA 2009;302(3):306.

Obliteration of bronchiolar lumen

Mosaic pattern of lung attenuation  

• Bacteremia
• Invasive Fungal 

Infections 
• GVHD
• Non-Relapse 

Mortality

• Figure left, adapted from: Boeckh M, Geballe AP.  J Clin 
Invest 2011;121:1673,

• Hakki M et al. Transplant Cell Ther. 2021;27(9):707.  

Indirect Effects of CMV 
Bacteremia 

Graft versus host disease 

Invasive fungal infections 

Non-relapse mortality 

Direct Effects of CMV 
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Hakki M et al. Transplant Cell Ther. 2021;27(9):707.  

Risks for CMV in HCT 

CMV Seropositive recipient (R+ >>> D+/R- >> D-/R-)

Graft versus host disease and applied therapies 
(e.g. prednisone > 1 mg/kg/day equivalent)

T-cell depletion (e.g. alemtuzumab, ATG)

Cord blood transplant 

Haploidentical, mismatched or unrelated donors 

Lymphopenia

Older age 

Pre-Emptive  
Prophylaxis 

1. Hakki M et al. Transplant Cell Ther. 2021;27(9):707. 
2. Marty FM et al. N Engl J Med. 2017; 21;377(25):2433. 
3. Russo D et al. Lancet Haematol. 2024;11(2):e127.

Refractory CMV Infection
CMV viremia that increases (ie, >1 log10) OR 

persists (ie, ≤1 log10 increase or decrease) after 
at least 2 weeks of appropriate antiviral therapy

Refractory CMV End-Organ Disease
Worsening signs and symptoms or progression 
to end-organ disease OR lack of improvement 
after at least 2 weeks of appropriately dosed 

antiviral therapy
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Resistant CMV Infection 
Refractory CMV infection AND viral genetic 

alteration decreasing susceptibility to 1 or more 
antiviral drugs

Ljungman P, et al. Clin Infect Dis. 2024;26;79(3):787.

CDV, cidofovir; CMV, cytomegalovirus; FOS, foscarnet; GCV, 
ganciclovir; LTV, letermovir; MBV, maribavir.

Figure from: Saullo JL, Miller RA. Annu Rev Med. 2023;74:89.
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Gajurel K et al. Curr Opin Infect Dis. 2015;28(4):283.
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Marcelis S et al. J Belg Soc Radiol. 2022;06(1):93.
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From: Shankar J, Banfield J. Can Assoc Radiol J. 2017;68(2):147

*Think about “holes” in prophylaxis, breakthrough/resistance 
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