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Allogeneic stem cell transplantation recipients requiring intensive care:
time is of the essence
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Abstract
The benefit of early admission of allogeneic stem cell transplantation (SCT) recipients to the intensive care unit (ICU) as soon as
they develop organ injury is unknown. We performed a retrospective study on 92 patients admitted to the ICU to determine the
impact of time from organ injury to ICU admission on outcome. The number of organ injuries prior to ICU admission was
associated with an increased in-hospital mortality (OR 1.7, 95% CI 1–2.7, p = 0.04). Time between first organ injury and ICU
admission was also associated with an increased in-hospital survival (OR 1.4, 95% CI 1.1–1.8, p = 0.02). A score combining
these two covariates—the number of organ injuries/day (sum of days spent with each individual organ injury)—further improved
the prediction of hospital survival. Patients with more organ injuries/day had significantly higher in-hospital mortality rate even
after adjustment for refractory acute GVHD and the SOFA (OR 1.3, 95% CI 1–1.7, p = 0.02). Early ICU admission of allogeneic
SCT recipients to the ICU as soon as they develop organ injury is associated with decreased in-hospital mortality.
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Introduction

The prognosis of patients with hematological malignancies
admitted to the intensive care unit (ICU) has improved over
the past years from nearly 90% hospital mortality in the early
90s to 50% in the most recent years [1]. A large prospective
multi-centric study by Azoulay et al. recently showed that an
in-hospital survival of 60.7% and a 1-year survival of 43.3%

are now observed for patients with all types of hematologic
malignancies admitted to the ICU [2]. Allogeneic stem cell
transplantation (SCT) is the only curative treatment for many
hematologic diseases. Even though complications associated
with this procedure have decreased in the past years, organ
failures still occur and admission to intensive care unit may be
required in 9 to 20% of all allogeneic SCT recipients [3–7].
After admission to the ICU, in-hospital survival of these pa-
tients ranges from 25 to 32% with a 1-year survival of 15 to
22%, far lower than the general overall survival of 53% in
allogeneic SCT recipients [3–11]. We recently showed that
the number of organ support required was the most important
prognostic factor for early (ICU and hospital) mortality after
admission to the ICU. Acute graft-versus-host disease
(GVHD) had an impact on in-hospital survival but not ICU
survival and only when it was refractory to steroid therapy
[12]. Despite some improvement, survival remains dismal in
this setting and admission of these patients to the ICU is still
controversial [1].

It has been advocated that patients with hematological ma-
lignancies might benefit from early ICU admission. Indeed,
the introduction of an early warning system (EWS) and the
early involvement of ICU teams in one institution enabled the
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admission of less injured patients and an improved survival
despite more patients requiring mechanical ventilation (MV).
This early admission policy mostly benefited SCT recipients
[13]. This must be specifically confirmed in allogeneic SCT
recipients for whom there is the most reluctance for ICU ad-
mission due to the perception that they have a dismal
outcome. It must be determined if allogeneic SCT recipients
should be admitted to the ICU as soon as they develop organ
injury or if they should be admitted later on when they present
with organ failure and require organ support. Despite a lack of
evidence, some advocate that early admission to the ICU
might improve survival [2].

We reanalyzed our previously published cohort with spe-
cial interest on the number of organ injuries prior to ICU
admission and on the timing between organ injury and ICU
referral. These two parameters were significantly associated
with in-hospital survival. We developed a score combining
these two parameters—number of organ injuries/day—which
further improved the prediction of in-hospital survival.

Patients and methods

Patients and setting

All patients included in our previous study who received al-
logeneic SCT between 2002 and 2013 in our center and were
admitted to the ICU during this time period were included
[12]. In case of multiple ICU admissions, only the first admis-
sion was considered. Our University Hospital includes a 15-
bed intensive hematology ward with either laminar air-flow or
filtered air rooms where graft procedures are performed and a
24-bed ICU. Our stem cell transplant ward is dedicated to
carrying out graft procedures and managing organ injury
resulting from these procedures. No organ support, including
high flux oxygenation or dopamine, is performed in the ward.
The decision to admit a patient in the ICU was decided by
both the attending hematologist and the on-call intensivist
when organ injury was thought to require organ support.
Once in the ICU, a regular reappraisal of the patient’s situa-
tion was performed by hematologists and intensivists.

Data collection

Data regarding patients was extracted from the minimal essen-
tial data (MED-A form) submitted from our center to the
EBMT (European Society for Blood and Marrow
Transplantation) central registry and carefully checked.
Details on patients, graft procedures, GVHD, ICU admission,
and outcome were collected from individual medical records.
We report organ injuries as any disturbance in organ function.
To define these disturbances, we chose clinical definitions
used in the Early Warning System (oxygen requirement, low

blood-pressure, altered mental status) and biological defini-
tions used in the KDIGO or the SOFA. Organ injuries were
therefore defined as: the need for oxygen therapy defined
respiratory injury, low blood pressure (systolic arterial pres-
sure < 90mmHg) defined hemodynamic injury, altered mental
status defined neurological injury, elevated serum creatinine
(≥ 1.5 times baseline or ≥ 0.3 mg/dL increase) defined renal
injury, and total bilirubin (> 34 μmol/l) defined liver injury
[13–15]. Each organ failure was defined as the requirement
for organ support, and liver failure was defined as a total
bilirubin level greater than 34 μmol/l which is the equivalent
to a score of 2 out of 4 in the Sequential Organ Failure
Assessment (SOFA). Our institution did not use dopamine
or high flux oxygenation during the study period, either on
the ward or in the ICU. The SOFA was calculated as previ-
ously described (Supplementary Table 1) [15].

Time from organ injury to ICU admission was defined as
follows: < 1 day (less than 24 h from organ injury to ICU
admission), 1 day (24 to 48 h after organ injury), and >
1 day (more than 48 h from organ injury to ICU admission).
To integrate the number of organ injuries and time spent from
first organ injury to ICU admission, we built a score incorpo-
rating both covariates: the number of organ injury/day. For
example, a patient with respiratory injury for 2 days and he-
modynamic injury for 1 day had 3 organ injuries/day. Also, a
patient with renal injury for 3 days and altered mental status
for 2 days had 5 organ injuries/day.

End points

In-hospital mortality was defined as death from any cause in
the hospital before discharge. This included patients who died
in the ICU or in a conventional care ward after being
discharged alive from the ICU. Overall survival (OS) was
defined as the time from stem cell reinjection to death or last
follow-up.

Statistical analysis

Categorical variables were presented as numbers with propor-
tions and compared using the Chi2 test or the Fisher’s exact
test, according to the size number. Continuous variables were
presented as medians with interquartile range (IQR) and com-
pared using the non-parametric Mann and Whitney test. The
impact of organ injuries prior to ICU admission on hospital
mortality was explored by logistic regression analysis. A lo-
gistic regression model was used to adjust for potential con-
founding factors (severity of organ injury at the time of ICU
admission as assessed by the SOFA and refractory acute
GVHD). Results were all expressed as odds ratios (OR) with
95% confidence intervals (95% CI). The Kaplan-Meier
method was used to estimate median OS, and survival
curves were compared using the log-rank test. All tests
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were two-sided with a significant level p < 0.05. Statistical
analysis was performed with SPSS software version 20
(SPSS Inc., Chicago, IL).

Results

Patient characteristics

Of 349 patients who underwent ASCT during the study
period, 92 patients (26%) were admitted to the ICU.
Median follow-up for all patients was 63 days (IQR:
15–270 days). Median time from transplantation to ICU
admission was 53 days (IQR 15–253 days). Patient char-
acteristics and data relative to graft procedure are summa-
rized in Table 1. Median age was 52 (IQR 38–58). Most
patients (82%) had controlled disease at the time of allo-
geneic SCT and received allogeneic SCT for acute leuke-
mia (45%). Forty-two patients (46%) received reduced-
intensity conditioning (RIC) and 25 patients (27%) re-
ceived sequential treatment with chemotherapy and RIC.
Donors of allogeneic procedures were mostly unrelated
(59%) and graft source was mostly peripheral blood stem
cells (78%). Thirty-eight patients (41%) were admitted to
the ICU more than 100 days after allograft whereas 23
(25%) were admitted before engraftment, and 31 (34%)
were admitted after engraftment but before day 100 after
allograft. Thirty-eight patients (41%) admitted to the ICU
presented with acute GVHD. Most patients had grade III–
IV acute GVHD (30/38 patients, 33% of total), and 12/38
patients (13% of total) had refractory acute GVHD. Sixty-
three patients (69%) had an infectious complication after
ICU admission with 41 being of bacterial origin. Twelve
patients (13%) were admitted less than 2 days in the ICU,
five because of early death in the ICU.

Number of organ injuries prior to ICU admission

Patients presented with a median of one organ injury prior
to ICU admission. Ten patients were transferred to the ICU
with no organ injury mainly for observation following at-
risk procedures (lobectomy, bronchoalveolar lavage) or to
manage hydroelectrolytic disorders. A few patients (13%)
had three or four organ injuries prior to ICU admission
(Table 2). The number of organ injuries prior to ICU ad-
mission was associated with increased hospital mortality
(OR 1.7, 95% CI 1–2.7, p = 0.04). There was a clear sur-
vival difference between patients with 0 to 2 organ injuries
and those with three or four organ injuries (Supplementary
Fig. 1A). This was confirmed after adjustment for refrac-
tory acute GVHD (OR 2, 95% CI 1.1–3.5, p = 0.02) but not
for the SOFA (OR 1.3, 95% CI 0.7–2.4, p = 0.35). At the
time of referral to the ICU, 12 patients had 3 or 4 organ

injuries and only 1 of these patients (8%) could be
discharged alive from the hospital versus 39/78 patients
(50%) with 0 to 2 organ injuries (p = 0.01).

Table 1 Characteristics of patients admitted to the ICU

Characteristics Patients admitted
to the ICU (n = 92)

Age 52 (38–58)

< 50 years 40 (43%)

> 50 years 52 (57%)

Sex

Female 41 (45%)

Male 51 (55%)

Hematological malignancy

AML 31 (34%)

ALL 10 (11%)

MDS 8 (9%)

MPN 8 (9%)

Lymphoproliferative disorders 34 (37%)

Aplastic anemia 1 (1%)

Time between diagnosis and transplant (months) 15 (7–60)

Disease stage at the time of allograft

CR1 23 (25%)

CR> 1 22 (24%)

No CR 47 (51%)

Number of prior treatment lines 2 (1–3)

Prior allogeneic SCT 9 (10%)

Transplant period

2002–2007 42 (46%)

2008–2013 50 (54%)

Conditioning regimen

MAC 25 (27%)

RIC 42 (46%)

Sequential 25 (27%)

ATG 37 (40%)

Type of donor

Related 38 (41%)

Unrelated 54 (59%)

Graft source

Bone marrow 12 (13%)

Peripheral stem cells 72 (78%)

Cord blood 8 (9%)

Acute GVHD

Grade III–IV 30 (33%)

Refractory 12 (13%)

ALL acute lymphoblastic leukemia, AML acute myeloblastic leukemia,
ATG anti-thymocyte globulin, CR complete remission, GVHD graft-
versus-host disease, HCT-CI hematopoietic cell transplantation-specific
comorbidity index, ICU intensive care unit, MAC myeloablative condi-
tioning, MDS myelodysplastic syndrome, MPN myeloproliferative neo-
plasm, RIC reduced-intensity conditioning, SCT stem cell transplantation
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We considered patients with zero to two organ injuries
as a single subgroup and compared them with patients
with three or four organ injuries. Patients who presented
with 3 or 4 organ injuries prior to ICU admission were
older, were most likely to have AML or MPN rather than
a lymphoproliferative disorder, had more comorbidities,
and were more likely to have benefitted from allogeneic
SCT later on during their disease course (Supplementary
Table 2). They had a higher SOFA at admission to the ICU
and they required more organ support (Supplementary
Fig. 2A). Patients with more than two organ injuries had
a median OS of 35 days versus 384 days for those with less
than two organ injuries (Supplementary Fig. 3a).

Time between first organ injury and ICU admission

The median time between first organ injury and ICU admis-
sion was 1 day with 68% of patients admitted to the ICU in the
day following the first organ injury (Table 2). Each day spent
with one or more organ injury worsens hospital survival of
patients once they were admitted to the ICU even after adjust-
ment for both refractory acute GVHD and the SOFA at ICU
admission (OR 1.4, 95% CI 1.1–1.8, p = 0.02). Patients who
were admitted to the ICU more than 1 day following the first
signs of organ injury were more likely to die in the hospital
(20/28 patients, 71%) than those who were admitted on the
day following the first organ injury (30/62 patients, 48%) (p =
0.03) (Supplementary Fig. 1B). Median time from hospital
admission to ICU admission was 17 days (IQR 4–32 days)
and had no impact on hospital survival (OR 1, p = 0.53).

We considered patients who were admitted until 1 day after
first organ injury as a single subgroup and compared their
clinical characteristics with patients who were admitted more
than 1 day after first organ injury. Patients who were admitted
later on to the ICU had a longer interval between diagnosis
and allogeneic SCT, received more lines of treatment before
allogeneic SCT, and were most likely to have received a RIC
regimen (Supplementary Table 3). Although they had similar
SOFA at admission to the ICU, patients with a longer time
between first organ injury and ICU admission were more like-
ly to have multi-organ failure (Supplementary Fig. 2B).
Patients who spent more than 1 day with organ injury before
ICU admission has a median OS of 64 days versus 118 days
for those who spent less than 1 day (Supplementary Fig. 3b).

Elaboration of a prognostic score: number of organ
injuries/day

A model with both clinical covariates—number of organ
injuries and time between first organ injury and ICU ad-
mission—grouped into three groups was constructed. In
this model, patients with > 2 organ injuries prior to ICU

Table 2 Organ Injuries Prior to ICU Admission and Organ Support
after ICU Admission

Characteristics Patients admitted
to the ICU (n = 92)

Number of organ injuries prior
to ICU admission

1 (1–2)

0–1 53 (58%)

2 25 (27%)

3–4 12 (13%)

Time between organ injury and ICU
admission (days)

1 (0–2)

< 1 41 (45%)

= 1 21 (23%)

> 1 28 (30%)

Type of organ injury prior to ICU admission

Respiratory 50 (54%)

Hemodynamic 27 (29%)

Renal 27 (29%)

Neurological 16 (17%)

Liver 11 (12%)

Organ support required after ICU admission

Invasive ventilation 46 (50%)

Vasoactive drugs 28 (30%)

Renal replacement therapy 16 (17%)

Cause of death in the ICU

Infectious disease

Bacterial infection 8 (26%)

Pneumocystis 2 (7%)

Toxoplasmosis 2 (7%)

Aspergillosis 1 (3%)

CMV disease 1 (3%)

GVHD, VOD (GVHD: 2; VOD: 2; both: 2) 6 (19%)

Respiratory of unknown origin (GVHD? Toxic?) 2 (7%)

Hemorrhagic 2 (7%)

Cardiac arrest 1 (3%)

MOF of unknown origin 6 (19%)

CMV cytomegalovirus, GVHD graft-versus-host disease, ICU intensive
care unit, MOF multi-organ failure, VOD veinooclusive disease

Table 3 Logistic regression model for in-hospital mortality according
to the number of organ injuries prior to ICU admission and time from first
organ injury to ICU admission

Odds ratio 95% CI p value

Number of organ injuries

0–1 Ref

2 1 0.4–2.7 0.95

> 2 9.9 1.2–84 0.04

Time from first organ injury to ICU admission

< 1 day Ref

1 day 1.3 0.4–3.9 0.63

> 1 day 2.6 0.9–7.5 0.08
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admission and time > 1 day between first organ injury and
ICU admission had the greatest odds of in-hospital mortal-
ity (Table 3). The group with 0 or 1 organ injury prior to
ICU admission was the reference category for the number
of organ injuries; the group with less than 1 day between
first organ injury and ICU admission was the reference
category for time between first organ injury and ICU ad-
mission. Intermediate groups for both covariates did not
significantly differ from the reference group. The group
of patients with > 2 organ injuries had significant higher
in-hospital mortality whereas patients who were admitted
to the ICU > 1 day after first organ injury had non-
significant higher in-hospital mortality. For further model
understanding, we constructed a graph (Fig. 1) to show the
joint effect of the number of organ injuries and time be-
tween first organ injury and ICU admission. Patients in the
group with two organ injuries with admission more than
1 day after first organ injury had the highest risk of in-
hospital survival compared with their respective reference
groups.

When integrating these two covariates, it appears that pa-
tients with higher organ injuries/day had significantly higher
in-hospital mortality rate even after adjustment for refractory
acute GVHD and the SOFA (OR 1.3, 95%CI 1–1.7, p = 0.02).
There was a clear cut-off in in-hospital mortality for those with
more than two organ injuries/day (Fig.2). After excluding
patients who died in the ICU, there was a trend for those
with more than two organ injuries/day to have a longer
length of stay in the ICU (9 vs 5 days, p = 0.14). These
patients were more heavily pretreated and thus had a
greater interval from diagnosis to allogeneic SCT
(Table 4). Patients with more than two organ injury/day
had a median OS of 156 days versus 384 days for those
with less than two organ injury/day (Fig. 3).

Discussion

In our extension study, we showed that allogeneic SCT recip-
ients admitted earlier on to the ICU as soon as they show signs
of organ injury fared better. Patients who were admitted later
on following the first organ injury (> 1 day) or with more
organ injuries (> 2 organ injuries) had a worst outcome. The
development of a score combining these two parameters—the
number of organ injuries/day—further improved the predic-
tion of in-hospital survival after ICU admission.

It has been previously shown that in the general hospital-
ized population, patients who spend more time in the hospital
before admission to the ICU had higher mortality [16]. Based
on the identification of organ injuries, it might be possible to
establish which patients would benefit from early admission to

Fig. 1 In-hospital mortality
according to time from first organ
injury to ICU admission and to
the number of organ injuries prior
to ICU admission

Fig. 2 In-hospital mortality according to the number of organ injuries/
day. This score is equivalent to the sum of days spent with each individual
organ injury. For example, a patient with respiratory injury for 2 days and
hemodynamic injury for 1 day had three organ injuries/day. Also, a
patient with renal injury for 3 days and altered mental status for 2 days
had five organ injuries/day
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the ICU before severe organ failures occur [17, 18]. This has
been demonstrated in patients with malignancies admitted to
the ICU but not specifically in allogeneic SCT recipients [2,
17, 19, 20]. A previous study evaluating the implementation
of an early ICU admission policy of patients with

hematological disorders showed that despite an increase in
MV in the latter period, 6-month survival was improved in
patients who were admitted earlier on. This improvement
was even more prominent in HSCT patients (19% in 2004
versus 36% in 2006–2008) [13].

Table 4 Characteristics of
patients according to the number
of organ injuries/day prior to ICU
admission

Characteristics 0–2 organ injuries/day
(n = 69)

> 2 organ injuries/day
(n = 21)

p
value

Age 51 (38–58) 56 (47–61) 0.16

Female sex 31 (45%) 9 (43%) 1

Hematological malignancy 0.39

AML 25 (36%) 5 (24%)

ALL 9 (13%) 1 (5%)

MDS 7 (10%) 1 (5%)

MPN 6 (9%) 2 (10%)

Lymphoproliferative disorders 21 (30%) 12 (57%)

Aplastic anemia 1 (1%) 0

HCT-CI 0.09

0 55 (80%) 12 (57%)

1–2 9 (13%) 6 (29%)

> 2 5 (7%) 3 (14%)

Time between diagnosis and transplant
(months)

13 (7–48) 39 (12–74) 0.04

Disease stage at the time of allograft 0.35

CR1 20 (29%) 3 (14%)

CR> 1 17 (25%) 5 (24%)

No CR 32 (46%) 13 (62%)

Number of prior treatment lines 2 (1–2) 3 (2–4) 0.01

Prior allogeneic SCT 4 (6%) 4 (19%) 0.08

Transplant period 0.81

2002–2007 32 (46%) 9 (43%)

2008–2013 37 (54%) 12 (57%)

Conditioning regimen 0.05

MAC 20 (29%) 5 (24%)

RIC 27 (39%) 14 (67%)

Sequential 22 (32%) 2 (10%)

ATG 22 (42%) 7 (33%) 0.61

Type of donor 1

Related 28 (41%) 9 (43%)

Unrelated 41 (59%) 12 (57%)

Graft source 1

Bone marrow 9 (13%) 3 (14%)

Peripheral stem cells 54 (78%) 16 (76%)

Cord blood 6 (9%) 2 (10%)

Acute GVHD

Grade III–IV 20 (29%) 10 (48%) 0.12

Refractory 8 (12%) 4 (19%) 0.46

ALL acute lymphoblastic leukemia, AML acute myeloblastic leukemia, ATG anti-thymocyte globulin, CR com-
plete remission,GVHD graft-versus-host disease,HCT-CI hematopoietic cell transplantation-specific comorbidity
index, ICU intensive care unit, MAC myeloablative conditioning, MDS myelodysplastic syndrome, MPN mye-
loproliferative neoplasm, RIC reduced-intensity conditioning, SCT stem cell transplantation
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Our findings suggest that early admission to the ICU might
benefit allogeneic SCT patients. The perceived worst outcome
of allogeneic SCT recipients might be responsible for delayed
ICU admission. Late ICU admission might be responsible for
increased organ injury and increased requirement for organ
support. Patients who stayed longer on the hospital ward with
one or more organ injuries were more likely to die in the
hospital than those who were admitted immediately after the
first sign of organ injury (OR 1.4, 95% CI 1.1–1.8, p = 0.02).
Similar outcomes were found with patients accumulating or-
gan injuries at the time of admission to the ICU (OR 1.7, 95%
CI 1–2.7, p = 0.04). This last parameter was less relevant as
these patients had a higher SOFA at ICU admission. With this
parameter, we selected patients who were more likely to have
multi-organ failure and thus have a worst outcome. By devel-
oping a score combining these covariates—the number of
organ injuries/day—we could improve the prediction value
of early ICU admission on hospital survival. Indeed, patients
with higher organ injuries/day had significantly higher in-
hospital mortality rate even after adjustment for refractory
acute GVHD and the SOFA (OR 1.3, 95% CI 1–1.7, p =
0.02). Median overall survival was increased from 156 to
384 days in patients admitted earlier on with less organ inju-
ries. These results compare favorably with previous work
where allogeneic SCT recipients admitted to the ICU had a
median overall survival of roughly 1 month [6, 13].

As in previous studies incorporating tack and trigger warn-
ing systems (TTs), we chose the alteration of physiological
parameters for defining organ injuries except for the need of
oxygen therapy which defined respiratory injury [13]. Even
though our criteria for organ injury identified less severely
injured patients, in comparison to other studies, our criteria
were more readily usable on a general ward [21]. Mokart

and colleagues advocate that oxygen requirement should be
a trigger sign for ICU referral which may have two benefits:
intensive diagnostic strategy and optimized organ support
[22]. This may include invasive microbial diagnostic tech-
niques such as bronchoalveolar lavage, mechanical ventila-
tion—invasive or not—or hemodynamic monitoring to im-
prove fluid resuscitation and vasopressor administration.
This can translate into earlier stabilization and prevention of
multi-organ failure which is the most important prognostic
factor of allogeneic SCT recipients admitted to the ICU [12,
21]. Unfortunately, these TTs cannot identify patients deterio-
rating most rapidly who are not infrequent [23]. Prospective
studies recording physiological parameters regularly are war-
ranted to develop robust TTs for early admission to the ICU. It
will be of interest to compare the EWS score to the score
described herein.

The effect of early admission to the ICU is difficult to
interpret as patients admitted early or later have different char-
acteristics. As in another study, patients who were admitted
later on were more heavily pretreated and had therefore a
poorer prognosis (greater number of previous lines of treat-
ment, longer time between diagnosis and graft procedure)
[22]. Also, patients with more organ injuries prior to ICU
admission were older and had a higher comorbidity score.
Older age, comorbidities, and potential toxicity from previous
lines of treatment can be responsible for diminished organ
function, higher organ injury, and increased mortality after
ICU admission. This might confound the impact of early
ICU admission. In addition, the reason for delayed interven-
tion could not be evaluated in our retrospective cohort. In a
previous study evaluating the outcome of patients considered
for ICU admission, whether they were admitted or not,
showed that there was reluctance to admit patients with poor
health status and not being in remission from their malignancy
[24]. Due to poorer outcomes, there might be reluctance to
admit patients with allogeneic SCT who may require MV
[4]. Thiery and colleagues showed that some patients
were admitted later on to the ICU because they were ini-
tially considered too well to benefit from intensive care.
Interestingly, these patients had a worst outcome than pa-
tients who were admitted earlier on further advocating for
early ICU admission [24].

Given its retrospective nature, our study could not include
patients who presented with organ injury but were not admit-
ted to the ICU and so outcome of these patients is unknown.
Thus, patients who died or those who improved their organ
injury without ICU admission were not analyzed. It will be
important to include these patients in future studies to clearly
describe the evolution from organ injury to organ failure and
the impact ICU admission can have.We therefore cannot draw
definitive conclusions regarding the benefit of early ICU ad-
mission to all patients with organ injury. Also, the small num-
ber of patients does not enable extensive multivariate analysis.

Fig. 3 OS according to the number of organ injury/day (log-rank test, p =
0.05). OS overall survival
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Multicenter studies with large number of patients are therefore
warranted to validate our score.Our study was conducted at a
single institution with a specialized ICU for critically ill can-
cer patients, which may limit the generalizability of our find-
ings to other centers. However, we give for the first time
some insight on the early admission of exclusively alloge-
neic SCT recipients admitted to the ICU. Early ICU admis-
sion of critically ill allogeneic SCT recipients as soon as
they develop organ injury might exceed ICU capacity and
might even be responsible for specific complications such
as infections due to invasive procedures. The implementa-
tion of intermediate level care such as dopamine or high
flux oxygenation on the general ward could also be of
interest. The feasibility and the cost-effectiveness of such
a policy must be evaluated prospectively.

In conclusion, we show that early admission to the ICU
benefits allogeneic SCT recipients. Time from first organ in-
jury to ICU admission and the number of organ injuries prior
to the admission to the ICU are associated with worse surviv-
al. The development of a score incorporating these two covar-
iates—the number of organ injuries/day—further improved
the prediction value of early admission on hospital survival.
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