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IPS subtype. The incidence is only up to 5% of patients22, which is 
comparatively low. It most frequently happens prior to engraftment, 
though it can also appear early after engraftment, just like in IPS more 
broadly.

Myeloablative TBI, umbilical cord blood (UCB) HSCT, delayed 
engraftment, or graft failure28 are risk factors for development. Most 
of the aetiology is still unknown. Possible contributing factors include 
lung injury brought on by the pre-transplant conditioning procedure, 
the activation of alloreactive T cells, and subsequent immune-
mediated injury (in this case to the pulmonary microvasculature). 
These underlying mechanisms were previously identified for IPS. 
Thrombocytopenia and coagulopathy are some other variables that 
may specifically contribute to DAH. In fact, this helps to understand 
how important graft kinetics is to overall risk.

When hypoxemia, multi-lobar pulmonary opacities, and 
occasionally hemoptysis are present in the appropriate clinical situation 
and there are centrally positioned ground glass opacities on CT, DAH 
is frequently suspected. The earlier mentioned BAL results and the 
exclusion of infection are necessary for the diagnosis.

Respiratory distress syndrome during peri-engra�ment

The symptoms of peri-engraftment respiratory distress syndrome 
(PERDS) include hypoxic respiratory failure, bilateral pulmonary 
infiltrates, and an onset period of 11 days on average, usually within 5 
days of engraftment35. It belongs to the larger category of engraftment 
syndrome (ES), along with symptoms like fever, rash, and systemic 
capillary leak. In both autologous and allogeneic HSCT37, the incidence 
is up to 5%.

Allogeneic HSCT, TBI, busulfan, G-CSF, and cyclophosphamide 
are risk factors for PERDS and ES38, 39, 40, and 41. Recently, cancer 
patients receiving autologous HSCT who had had anti-PD-1 therapy 
and a history of pulmonary disease were also independent risk factors 
for PERDS41. It is believed that a key factor in the aetiology of PERDS 
is the migration of neutrophils into the lungs after engraftment and 
the subsequent production of proinflammatory cytokines. Since it is 
regarded as a subset of IPS, the disease is likely fundamentally based on 
comparable pathophysiological mechanisms, such as prior lung injury, 
inflammation, and recruitment of immune effector cells.

Ground glass opacities, peribronchovascular consolidations, 
interlobular septal thickening, and pleural effusions are typical non-
specific radiographic findings (Figure 4), but identification is suspected 
in the proper clinical situation with additional capillary symptoms [4].

Syndrome of Bronchiolitis Obliterans

An important subset of chronic graft-versus-host diseases 
(cGVHD) that affect the lungs is bronchiolitis obliterans syndrome 
(BOS). Historically, incidence ranged between 2-19% in primarily small 
case series during the period before decreased or non-myeloablative 
conditioning. The current incidence is thought to be between 6.5 
and 9%51,52. After day 100 and frequently within two years of 
transplantation, BOS commonly manifests itself at a median interval of 
273 to 547 days [5, 6].
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