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Life expectancy in patients with hematological malig-
nancies (HM) has improved markedly in recent years
owing to advances in therapy and supportive care [1]. As
a result, more patients are both at risk of acute complica-
tions and have greater potential for recovery, leading to
increasing intensive care unit (ICU) admissions. The care
of critically ill hematologic patients is not confined to
large academic centers but represents a global challenge,
underscoring the need for intensivists across all practice
settings to be familiar with the emergencies that precipi-
tate critical illness and their management. Treating these
patients requires a complex, coordinated, multiprofes-
sional effort. In many cases, initial stabilization must take
place in the first-contact ICU before transfer to a special-
ized center, if needed. In this article, we outline the gen-
eral principles of ICU management and highlight specific
approaches to these unique complications.

General management
Within the first year after diagnosis, approximately 14%
of patients with HM require ICU admission, with rates
varying between 7 and 22% depending on the underly-
ing disease. Overall ICU mortality is around 20% [2].
Although acute myeloid leukemia (AML) carries the
highest risk for ICU admission, aggressive non-Hodgkin
lymphomas and multiple myeloma account for a greater
absolute number of cases due to their higher prevalence.
The leading reason for ICU admission is acute respira-
tory failure (ARF) (50%), followed by acute kidney injury
(38%) and sepsis (30%) [2].

Several principles in the general management of hema-
tological emergencies can be lifesaving. These include
early admission, etiologic diagnosis, early treatment and
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expert advice, which can be summarized under the mne-
monic “E4” (Fig. 1A). Timely ICU admission has consist-
ently been associated with improved outcomes [3], as
these patients are prone to rapid deterioration and ben-
efit from prompt intensive care.

Life-threatening conditions in HM patients can arise
from multiple etiologies. Figure 1B summarizes the
major hematologic emergencies. Despite their heteroge-
neity, a structured approach can facilitate timely diagno-
sis and management. We have, therefore, grouped these
complications into five major categories and propose
the acronym “CAUSE’, where each letter corresponds
to a clinically meaningful domain. C stands for Cancer
progression, which can cause organ dysfunction due to
infiltration, compression, or obstruction; A stands for
Associated to cancer, including indirect cancer-related
complications, such as paraneoplastic syndromes, auto-
immune phenomena, endothelial dysfunction, cytokine-
mediated syndromes, hyperviscosity and coagulation
disorders (e.g., thrombosis or disseminated intravascular
coagulation); U stands from Unrelated to cancer, refer-
ring to complications arising from comorbidities or unre-
lated acute conditions (e.g., myocardial infarction and
trauma); S stands for Sepsis and infections, reflecting the
high susceptibility of this immunosuppressed population
to infections by both typical and opportunistic patho-
gens; and E accounts for Effect of therapy, encompassing
toxicities associated with chemotherapy, immunotherapy,
or radiotherapy leading to organ dysfunction.

Applying this approach may strengthen clinical rea-
soning and facilitate earlier interventions with a direct
impact on outcomes. Accurate etiologic diagnosis is cru-
cial, as concrete treatment strategies are commonly con-
dition-specific. This principle is well-established in ARF,
but likely extends across other clinical scenarios. Nota-
bly, in ARE, 15% of cases have no determined etiology,
which is associated with poorer outcomes [4]. A struc-
tured diagnostic approach is preferred over isolated tests,
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Fig. 1 To support timely diagnostic reasoning and highlight key
principles in the general management of critically ill patients with
hematologic malignancies, the mnemonics E4 and CAUSE provide
clinicians with a structured approach to rapidly identify and manage
the full spectrum of acute complications in these patients. Fig. A. E4
summarizes four key actions in general management. Fig. B. CAUSE
outlines the five major etiologic categories leading to ICU admission
in this population. For each category, the figure also summarizes the
different entities it includes, along with examples, underlying condi-
tion, main clinical features, and specific therapeutic approaches. °It
should include supportive treatment as required. ®These complica-
tions may also appear or worsen as a consequence of treatment for
the hematologic malignancy. “Consider treatment interruption or
modification. AIHA autoimmune hemolytic anemia, AKI acute kidney
injury, AML acute myeloid leukemia, APL acute promyelocytic leuke-
mia, aPTT activated partial thromboplastin time, ARF acute respiratory
failure, ATRA/ATO all-trans retinoic acid/arsenic trioxide, BsAs bispecific
antibodies, CAR chimeric antigen receptor, CHF chronic heart failure,
CNS central nervous system, COPD chronic obstructive pulmonary
disease, CRS cytokine release syndrome, DIC diffuse intravascular
coagulation, DVT deep vein thrombosis, G-CSF granulocyte colony-
stimulating factor, HLH hemophagocytic lymphohistiocytosis, HM
hematological malignancy, HSCT hematopoietic stem cell trans-
plantation, ICANS immune effector cell-associated neurotoxicity
syndrome, Ig immunoglobulin, LDH lactate dehydrogenase, MDS
myelodysplastic syndromes, MM multiple myeloma, PE pulmonary
embolism, PEx plasma exchange, PT prothrombin time, RDT radio-
therapy, RRT renal replacement therapy, SOS sinusoidal obstructive
syndrome, SVC superior vena cava, TLS tumor lysis syndrome, TMA

thrombotic microangiopathy

integrating clinical assessment with targeted efficient
investigations to enable personalized care.

Bedside evaluation should begin with medical his-
tory, physical examination, basic laboratory tests, and
imaging. The DIRECT approach has been suggested in

this setting: D for duration of symptoms, I for the type
of immunosuppression, R for radiographic pattern, E for
clinical experience, and T for Computed Tomography
imaging [5].

While designated for AREF, this strategy may be adapted
to other scenarios such as sepsis or AKI with minimal
adjustments. The integration of symptom chronology,
type of immunosuppression, and radiologic or laboratory
patterns can guide focused investigations in these con-
texts as well. Following the CAUSE framework, cancer-
related and associated complications (C and A), as well
as some infectious complications (S), often appear at
diagnosis or during refractory/relapsed disease, whereas
treatment-related complications and most infections (S
and E) typically arise after therapy has been initiated.

Early and appropriate treatment is essential, encom-
passing both supportive and etiologic interventions. Sup-
portive care in HM patients follows general critical care
principles, although evidence is limited due to their fre-
quent exclusion from large clinical trials. Several studies
have evaluated oxygenation and ventilatory strategies in
immunocompromised patients, most of whom have HM.
These suggest that while intubation should be avoided
when possible, it should not be delayed, and the approach
must be individualized, as no single strategy (conven-
tional oxygen, high-flow nasal oxygen or non-invasive
mechanical ventilation) has proven superior overall [6—
8]. Management of septic shock in HM patients should
follow established guidelines for the general population
[9].

Specific management

Etiologic treatment (Fig. 1) involves two broad scenarios.
In some cases, the complication itself has a specific treat-
ment. For example, severe infections associated with the
HM or its treatment require appropriate antimicrobial
therapy. Opportunistic infections are possible, so careful
review of risk factors and diagnostic work-up is essential
[10]. Immune-mediated complications and endothelial
syndromes such as autoimmune hemolytic anemia in
B-cell lymphomas, cytokine release syndrome or immune
effector cell-associated neurotoxicity syndrome in chi-
meric antigen receptor T-cell recipients, and implant syn-
drome in autologous transplant patients often respond to
corticosteroids and other targeted therapies [11]. Some
conditions, such as hyperviscosity syndrome in monoclo-
nal gammopathies (e.g., Waldenstrom macroglobuline-
mia), may benefit from plasma exchange [12].

In other situations, treating the underlying malignancy
is necessary, particularly in complications falling under
the C and A categories of the CAUSE framework. This is
especially relevant when the complication occurs at the
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time of HM diagnosis or during relapsed/refractory dis-
ease. Examples include ARF due to leukemic infiltration
or leukostasis in AML, and airway obstruction or supe-
rior vena cava syndrome due to a mediastinal lymphoma,
among others. In such cases, initiating emergent chemo-
therapy in the ICU may improve prognosis [13].

Other considerations

Multidisciplinary collaboration and expert advice are vital
in managing critically ill HM patients with emergent com-
plications. Involvement of hematologists, intensivists, phar-
macists, and other specialists improves outcomes [14].
Given the variable prognosis of HM and challenges in iden-
tifying patients most likely to benefit from ICU care, new
approaches such as time-limited trials have emerged. These
strategies should be accompanied by discussion with patients
and their representatives regarding goals of care [15]. Frailty
and the potential impact of ICU admission on continuation
of HM treatment post-discharge must be considered, as they
are strongly linked to long-term outcomes in ICU survivors
[16].

Future perspectives

Recognition and management of hematological emer-
gencies require structured clinical reasoning and timely
action. Multiple interventions may improve outcomes
in this population. Further research and international
multicenter trials are needed to refine best practices and
strengthen the evidence base in these complex patients.

Author details

! Medical Intensive Care Unit, Hospital Clinic of Barcelona, IDIBAPS, Univer-
sity of Barcelona, Barcelona, Spain. 2 Division of Pulmonary and Critical Care,
Washington University in St. Louis, St. Louis, USA. > Medical Intensive Care
Unit, APHP, Saint-Louis Hospital, Paris-Cité University, Paris, France. 4INSERM
UMR1342 Institut de Recherche Saint-Louis, Paris, France.

Data availability statement
No new data were generated or analyzed in this study. Data sharing is not
applicable to this article.

Declarations

Conflicts of interest
The authors declare that they have no conflicts of interest related to the
content of this manuscript.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 30 September 2025 Accepted: 22 January 2026
Published online: 13 February 2026

References

1.

Azoulay E, Zafrani L, Nates J et al (2025) Advances in the critical care
management for patients with hematological malignancies. Blood Rev.
https://doi.org/10.1016/j.blre.2025.101306

Ferreyro BL, Scales DC, Wunsch H et al (2021) Critical illness in

patients with hematologic malignancy: a population-based cohort
study. Intensive Care Med 47:1104-1114. https://doi.org/10.1007/
500134-021-06502-2

Hourmant Y, Kouatchet A, Lépez R et al (2021) Impact of early ICU admis-
sion for critically ill cancer patients: Post-hoc analysis of a prospective
multicenter multinational dataset. J Crit Care 62:6-11. https://doi.org/10.
1016/j,jcrc.2020.10.022

Azoulay E, Pickkers P, Soares M et al (2017) Acute hypoxemic respira-
tory failure in immunocompromised patients: the Efraim multinational
prospective cohort study. Intensive Care Med. https://doi.org/10.1007/
500134-017-4947-1

Azoulay E, Maertens J, Lemiale V (2024) How | manage acute respiratory
failure in patients with hematological malignancies. Blood 143:971-982.
https://doi.org/10.1182/blood.2023021414

Coudroy R, Frat J-P, Ehrmann S et al (2022) High-flow nasal oxygen alone
or alternating with non-invasive ventilation in critically ill immunocom-
promised patients with acute respiratory failure: a randomised controlled
trial. Lancet Respir Med 10:641-649. https://doi.org/10.1016/52213-
2600(22)00096-0

Azoulay E, Lemiale V, Mokart D et al (2018) Effect of High-Flow Nasal Oxy-
gen vs Standard Oxygen on 28-Day Mortality in Immunocompromised
Patients With Acute Respiratory Failure: The HIGH Randomized Clinical
Trial. JAMA 320:2099-2107. https://doi.org/10.1001/jama.2018.14282
Azoulay E, Métais M, Lemiale V et al (2025) Outcomes in immunocom-
promised patients with acute hypoxemic respiratory failure treated by
high-flow nasal oxygen. Intensive Care Med 51:731-741. https://doi.org/
10.1007/500134-025-07890-5

Nates JL, Pene F, Darmon M et al (2024) Septic shock in the immunocom-
promised cancer patient: a narrative review. Crit Care Lond Engl 28:285.
https://doi.org/10.1186/513054-024-05073-0

. Friol A, Dumas G, Péne F et al (2025) A multivariable prediction model

for invasive pulmonary aspergillosis in immunocompromised patients
with acute respiratory failure (IPA-GRRR-OH score). Intensive Care Med
51:72-81. https://doi.org/10.1007/500134-024-07767-z

. SchroederT, Martens T, Fransecky L et al (2024) Management of chimeric

antigen receptor T (CAR-T) cell-associated toxicities. Intensive Care Med.
https://doi.org/10.1007/500134-024-07576-4

. Bauer PR, Ostermann M, Russell L et al (2022) Plasma exchange in the

intensive care unit: a narrative review. Intensive Care Med 48:1382-1396.
https://doi.org/10.1007/500134-022-06793-z

. Lafarge A, Chean D, Whiting L et al (2024) Management of hemato-

logical patients requiring emergency chemotherapy in the intensive
care unit. Intensive Care Med 50:849-860. https://doi.org/10.1007/
500134-024-07454-z

. Soares M, Bozza FA, Azevedo LCP et al (2016) Effects of Organizational

Characteristics on Outcomes and Resource Use in Patients With Cancer
Admitted to Intensive Care Units. J Clin Oncol Off J Am Soc Clin Oncol
34:3315-3324. https://doi.org/10.1200/JC0O.2016.66.9549

. Azoulay E, Schellongowski P, Darmon M et al (2017) The Intensive Care

Medicine research agenda on critically ill oncology and hematology
patients. Intensive Care Med. https://doi.org/10.1007/500134-017-4884-z

. Munshi L, Dumas G, Rochwerg B et al (2024) Long-term survival and func-

tional outcomes of critically il patients with hematologic malignancies: a
Canadian multicenter prospective study. Intensive Care Med 50:561-572.
https://doi.org/10.1007/500134-024-07349-z


https://doi.org/10.1016/j.blre.2025.101306
https://doi.org/10.1007/s00134-021-06502-2
https://doi.org/10.1007/s00134-021-06502-2
https://doi.org/10.1016/j.jcrc.2020.10.022
https://doi.org/10.1016/j.jcrc.2020.10.022
https://doi.org/10.1007/s00134-017-4947-1
https://doi.org/10.1007/s00134-017-4947-1
https://doi.org/10.1182/blood.2023021414
https://doi.org/10.1016/S2213-2600(22)00096-0
https://doi.org/10.1016/S2213-2600(22)00096-0
https://doi.org/10.1001/jama.2018.14282
https://doi.org/10.1007/s00134-025-07890-5
https://doi.org/10.1007/s00134-025-07890-5
https://doi.org/10.1186/s13054-024-05073-0
https://doi.org/10.1007/s00134-024-07767-z
https://doi.org/10.1007/s00134-024-07576-4
https://doi.org/10.1007/s00134-022-06793-z
https://doi.org/10.1007/s00134-024-07454-z
https://doi.org/10.1007/s00134-024-07454-z
https://doi.org/10.1200/JCO.2016.66.9549
https://doi.org/10.1007/s00134-017-4884-z
https://doi.org/10.1007/s00134-024-07349-z

	Critical care in hematologic emergencies
	General management
	Specific management
	Other considerations
	Future perspectives
	References


