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Abstract
Background  Anemia affects up to 25% of emergency department (ED) patients. Restrictive red blood cell (RBC) 
transfusion strategies are recommended for stable patients, but ED transfusion practices often remain liberal. Benefits 
of ED transfusion remains unclear.

Objective  To evaluate the impact of ED transfusion on death-adjusted in-hospital length of stay (LOS) in stable 
anemic patients requiring hospitalization.

Methods  This single-center retrospective propensity-matched study included patients ≥ 18 years admitted to the 
ED of Nîmes University Hospital in 2022 with hemoglobin levels between 70 and 90 g.L− 1. Patients with hemorrhagic 
shock or requiring emergent hemostatic procedures were excluded. Propensity score matching was conducted 
on variables including age, comorbidities, hemoglobin levels, and diastolic blood pressure. Primary outcome was 
adjusted in-hospital LOS. Secondary outcomes included ED LOS and RBC transfusion volumes.

Results  Among 564 patients, 118 (21%) were propensity-matched: 59 (50%) ED-transfused, 59 (50%) non-ED-
transfused. Adjusted in-hospital LOS 13 [8–32] for ED-transfused patients and 12 [6–24] days for non-ED-transfused 
patients (median difference = 0; 95%CI: -10–7; p = 0.52). Median difference in ED LOS was 7:13 (95%CI: 1:00–11:25; 
p < 0.001) between ED transfused and non-ED-transfused patients. Median difference in number of RBC transfused 
during in hospital stay was 2 (95%CI: 1–3); p < 0.01) between ED transfused and non-ED-transfused patients.

Conclusion  In stable anemic patients with 70 to 90 g.L− 1 hemoglobin level, ED transfusion did not reduce adjusted 
in-hospital LOS but prolonged ED LOS. Identifying patients who may safely defer transfusion could improve ED 
efficiency and safety.
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Introduction
Anemia, defined by the World Health Organization as a 
hemoglobin level below 120 g.L− 1 for women and 130 g.
L− 1 for men, is a worldwide problem [1]. Anemia wors-
ens the prognosis of several diseases such as heart failure 
and can increase in-hospital length of stay (LOS) [2, 3]. 
Symptoms of anemia are nonspecific, and many patients 
may be asymptomatic [4]. The fastest therapeutic 
response to symptomatic anemia is packed red blood cell 
(RBC) transfusion. Current recommendations advocate a 
restrictive transfusion strategy, i.e., no transfusion above 
a hemoglobin threshold of 70 g.L− 1 in hemodynamically 
stable patients, with moderate certainty of evidence [5, 
6].

In the emergency department (ED), 12 to 25% of 
admitted patients may present with anemia [7, 8]. The 
proportion of patients with symptomatic anemia in 
the ED remains unclear, because patients often pres-
ent with complex illnesses with overlapping symptoms 
such as fatigue, dyspnea, or tachycardia [5]. Reports sug-
gest over-transfusion strategies in the ED, especially for 
patients with hemoglobin levels around 80  g.L− 1 [9]. A 
multicenter French study found that 20% of patients were 
overtransfused in the ED [10]. Blood transfusions in the 
ED could account for up to 10% of hospital transfusions 
annually [11], while 20 to 40% may be inappropriate [12]. 
Finally, the reasons for transfusion in the ED in patients 
without hemodynamic instability seem unclear.

No study in a high-income country has shown a ben-
efit of transfusion in the ED for patients with anemia 
and no life-threatening condition. We hypothesized that 
transfusion of hemodynamically stable patients requiring 
hospitalization, admitted to the ED with anemia between 
70 and 90 g.L− 1 would alter in-hospital LOS. We sought 
to determine whether there was a difference in death-
adjusted in-hospital LOS of patients with a hemoglobin 
level between 70 and 90 g.L− 1, using a propensity score 
to assess the impact of receiving a transfusion in the ED 
or not.

Methods
Study settings
This study was a propensity-matched retrospective sin-
gle-center study conducted at the university hospital 
of Nîmes, France between January 1st and December 
31st, 2022. This ED received 119 301 patients in 2022. 
The local ethics committee of Nimes’ university hospital 
approved the study (IRB 23.05.02). A nonobjection let-
ter was sent to patients or their relatives if patients died 
during hospitalization, explaining the aims of the study 
and the possibility of refusing data collection. Data were 
collected from May 30th, 2023, to September 30tht 2023. 
The authors had access to information that could iden-
tify individual participants during data collection, which 

was not collected. This study is reported following the 
strengthening of reporting of observational studies in 
epidemiology for propensity-matched cohort guidelines 
[13].

Population
The study population included ≥ 18-year-old patients 
who presented to the ED with a biological diagnosis of 
anemia, characterized by hemoglobin levels between 
70 and 90  g.L− 1, and who were subsequently hospital-
ized, regardless of the reason for hospitalization. Patients 
were clinically stable. Patients with hemorrhagic shock, 
defined as acute external or internal blood loss associ-
ated with hemodynamic failure and hyperlactatemia 
greater than 2 mmol.L− 1 of traumatic or nontraumatic 
origin, were not included. Patients requiring emergency 
hemostatic procedures (surgical intervention, radiologic 
or endoscopic procedures to stop an acute bleeding), 
and pregnant women, were excluded. Patients returning 
home after ED admission were excluded. Finally, only the 
first admission was analyzed in patients with multiple ED 
visits for anemia.

Objectives
The primary outcome was the difference in adjusted-
LOS between patients presenting to the ED with anemia 
between 70 and 90 g.L− 1 who were transfused in the ED 
and those who were not. In-hospital LOS was measured 
in days, as the time between ED admission and hospital 
discharge date. Adjustment for mortality was made by 
imputing maximum in-hospital LOS for patients who 
died in the hospital. Secondary outcomes were the ED 
LOS (including total time in hours, boarding and time 
spent more than 1 day in the ED), number of RBC trans-
fused in the ward and total hospital stay. We also aimed 
to compare the adjusted in-hospital LOS according to the 
number of RBC transfused (0, ≤ 2 and 3 ≤) in the ED, on 
the ward and during whole the in-hospital stay.

Data collection
Patients were screened using the list of initial biological 
results of ED patients, provided by the hospital’s hematol-
ogy laboratory. Data were collected retrospectively from 
patients’ electronic ED files by individual chart review by 
a single investigator using a predefined questionnaire. In 
case of doubt, a second investigator reviewed the chart. 
For quality assessment, files with abnormal values during 
statistical analysis were reviewed and corrections were 
made if there were an error. If data were outliers in the 
chart, they were excluded.

Data collected included: age, sex, reason for visit, arte-
rial blood pressure, heart rate, oxygen saturation, and 
Charlson’s comorbidity index. Symptoms of anemia were 
defined by the presence of asthenia, dyspnea, chest pain, 
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dizziness, syncope or blood loss among the causes of ED 
admission. Initial ED biological results were collected: 
hemoglobin level, mean corpuscular volume, platelet 
count and leukocyte count. The presence of RBC trans-
fusion and the number of RBC units transfused in the 
ED were also collected. Total ED LOS was collected and 
defined as the time between ED admission and ED dis-
charge. Boarding, defined by “holding admitted patients 
in the ED, in hallways, while awaiting an inpatient bed”, 
was recorded as an informatic transfer in the hospitaliza-
tion waiting zone [14]. Patients transfused in the hospi-
talization waiting zone were considered to have been on 
the ward, as they would not have remained in the ED if 
a bed had been available. Patients whose transfusion 
was started in the ED and who were admitted during the 
transfusion were included in the ED-transfused group. 
Hospital admission was recorded and categorized as gen-
eral inpatient unit or intensive care unit (ICU). The final 
ED diagnosis was categorized into 11 modalities (cardio-
vascular, neurologic, urologic and digestive, hematologic, 
bleeding, respiratory, metabolic, infectious, traumatic, 
general symptoms and others). Bleeding included any 
type of bleeding, including gastrointestinal, wound, epi-
staxis, hemoptysis or hematuria. General symptoms 
included general deterioration, fatigue and falls. In-
hospital death was ascertained from electronic medical 
records.

Statistical analysis
Missing data were imputed using a linear regression 
model for hemodynamic parameters if the number of 
missing values was less than 25% of the total sample size. 
There were no missing data for in-hospital LOS,. Quali-
tative variables were expressed as absolute values and 
percentages. Quantitative variables were expressed as 
median with the first and third quartiles.

To reduce confounding bias and improve comparability 
between transfused and non-transfused patients, propen-
sity score matching was performed. Logistic regression 
analysis was first performed to identify relevant factors 
for inclusion in the propensity score model. Variables 
were selected for inclusion if they showed an association 
with the outcome variable in univariate analysis with a 
p-value < 0.2. Adjustment was realized to minimize the 
Akaike’s information criteria. The final logistic regression 
model included the following covariates: age, history of 
myocardial infarction, chronic obstructive pulmonary 
disease, platelet count, mean corpuscular volume, his-
tory of recent external bleeding, history of falls, diastolic 
blood pressure, and hemoglobin level. This regression 
model allowed the calculation of a propensity score for 
each patient, representing the probability of receiving a 
transfusion based on these covariates. Patients were then 
matched based on the propensity score using a nearest 

neighbor matching algorithm with a 1:1 ratio and a cali-
per of 0.01 to minimize differences in propensity scores 
between pairs. Between-group balance was assessed 
by comparing standardized mean differences for each 
covariate, with a threshold set at 0.1 (10%) for accept-
able balance. Additional balance checks included vari-
ance ratios and cumulative distribution differences. This 
matched sample was then used for secondary analyses, 
using statistical tests appropriate for matched data to 
compare outcomes between groups. Specifically, logis-
tic regression was used to analyze quantitative, while 
paired Wilcoxon tests were applied for quantitative vari-
ables. For quantitative variables, median differences and 
95% confidence intervals (95% CI) were calculated using 
the bootstrap method with a sample size of 1000. Odds 
ratios (OR) and their 95% CIs were calculated by logistic 
regression for both qualitative and quantitative variables. 
All tests used were two-tailed with significance set at 5%. 
As this was an exploratory study, no sample size was cal-
culated. Data were analyzed and plots were performed 
using R software, version 4.4.0. (R Core Team (2022). R: 
A language and environment for statistical computing. R 
Foundation for Statistical Computing, Vienna, Austria), 
associated with the MatchIt package.

Results
From January 1st to December 31st, 2022, 11 208 (9%) 
had anemia with less than 120  g.L− 1. A total of 1 169 
(10%) patients having anemia between 70 and 90  g.L− 1 
were screened, of which 569 (49%) were excluded: 390 
(69%) patients were not hospitalized after ED admis-
sion and 55 (10%) had missing data (Fig.  1). A total of 
564 (48%) unique patients with anemia between 70 and 
90 g.L− 1 were analyzed. The median age of the population 
was 77 [68; 85] years old, and 240 (43%) were female. The 
median hemoglobin level on admission to the ED was 83 
[78; 87] g.L− 1. A total of 127 (23%) patients received RBC 
transfusion in the ED.

After propensity matching, 59/437 (14%) and 59/127 
(46%) patients remained in each group. The standardized 
mean differences for covariates were all less than 0.1, and 
the variance ratios were close to 1. The empirical cumu-
lative distribution function after propensity matching 
ranged from 0.03 to 0.1. Details of the propensity score 
matching are provided in Supplemental material (Table 
S1, Table S2 and Figure S1). In the matched cohort, the 
median age was of 75 [68; 84] years old and 77 [68; 85] 
years old and women were 21 (36%) and 25 (43%) in the 
non-ED transfused and ED-transfused groups, respec-
tively. Patients presenting with chest pain at ED admis-
sion were 4 (7%) in the non-ED transfused group and 0 
(0%) in the ED transfused group. Baseline patient charac-
teristics before and after propensity matching are shown 
in Table 1.
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Fig. 1  Flow chart
 ED: Emergency department, Hb: hemoglobin
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Table 1  Characteristics of the global study population and propensity matched cohort, regarding the transfusion in emergency 
department

Unmatched cohort Propensity matched cohort
Variables Non-ED transfused 

patients
n = 437

ED transfused 
patients
n = 127

Non-ED transfused 
patients
n = 59

ED trans-
fused 
patients
n = 59

Demographics
Age in years, m [Q1; Q3] 76 [67; 86] 78 [70; 84] 75 [69; 84] 77 [68; 85]
Sex, women, n(%) 189 (43) 51 (40) 21 (36) 25 (43)
Medical history
Charlson comorbidity index, m [Q1; Q3] 4 [2; 6] 4 [2; 6] 4 [2; 7] 4 [1; 6]
Myocardial infarction, n(%) 74 (17) 38 (30) 19 (32) 17 (29)
Chronic heart failure, n(%) 37 (8) 14 (11) 8 (14) 4 (7)
Chronic obstructive pulmonary disease, n(%) 55 (13) 29 (23) 8 (14) 9 (15)
Chronic kidney disease, n(%) 165 (38) 46 (36) 26 (44) 21 (36)
Chronic anemia, n(%) 298 (68) 62 (49) 35 (59) 31 (53)
Symptoms reported at ED admission
Fatigue, n(%) 102 (23) 36 (28) 11 (19) 16 (27)
Dyspnea, n(%) 99 (23) 29 (23) 13 (22) 13 (22)
Recent external blood loss, n(%) 55 (13) 62 (49) 18 (31) 21 (36)
Fall, n(%) 54 (12) 6 (5) 3 (5) 5 (8)
Chest pain, n(%) 24 (5) 1 (1) 4 (7) 0 (0)
Syncope, n(%) 11 (3) 3 (2) 4 (7) 0 (0)
Dizziness, n(%) 2 (0) 2 (2) - -
Vital parameters
Systolic blood pressure in mmHg, m [Q1; Q3] 126 [114; 140] 121 [105; 132] 126 [110; 134] 123 [107; 135]
Diastolic blood pressure in mmHg, m [Q1; Q3] 67 [60; 75] 62 [53; 70] 67 [59; 75] 66 [58; 74]
Heart rate in beats per minute, m [Q1; Q3] 89 [82; 100] 89 [75; 99] 88 [81; 97] 90 [76; 101]
Oxygen saturation in %, m [Q1; Q3] 97 [96; 98] 97 [96; 98] 97 [95; 98] 98 [96; 99]
Biological parameters
Hemoglobin in g.L− 1, m [Q1; Q3] 84 [80; 88] 77 [73; 83] 80 [75; 84] 81 [74; 85]
MCV in fL, m [Q1; Q3] 92 [86; 99] 95 [88; 100] 93 [89; 98] 93 [88; 98]
Platelets in G.L− 1, m [Q1; Q3] 226 [135; 344] 254 [177; 330] 261 [146; 368] 250 [171; 328]
Leukocytes in G.L− 1, m [Q1; Q3] 9.4 [6.0; 13.6] 9.6 [6.8; 12.8] 8.7 [5.3; 12.7] 10.0 [7.2; 15,0]
ED final diagnostic
General symptoms 69 (16) 15 (12) 8 (14) 8 (14)
Neurologic 13 (3) 0 (0) - -
Cardiovascular 34 (8) 9 (7) 4 (7) 3 (5)
Respiratory 25 (6) 5 (4) 4 (7) 1 (2)
Metabolic 37 (9) 4 (3) 7 (12) 3 (5)
Infection 76 (18) 12 (10) 7 (12) 6 (10)
Bleeding 24 (6) 34 (27) 7 (12) 15 (25)
Trauma 40 (9) 5 (4) 5 (8) 3 (5)
Urologic and digestive 36 (8) 16 (13) 4 (7) 8 (14)
Hematologic 22 (5) 18 (14) 6 (10) 7 (12)
Others 55 (13) 8 (6) 7 (12) 5 (8)
Hospitalization ward
General inpatient unit, n(%) 52 (89) 112 (88) 52 (88) 52 (88)
Intensive care unit, n(%) 50 (11) 15 (12) 7 (12) 7 (12)
ED: emergency department, MCV: mean corpuscular volume

General symptoms included general deterioration, fatigue and falls
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Adjusted in-hospital LOS was 12 [6; 24] days in the 
non-ED transfused group and 13 [8;32] days in the ED-
transfused group (median difference = 0 (95%CI: -10–7), 
OR = 1.00 (95%CI: 0.99–1.02), p = 0.52). ED LOS was 
11:38 [5:53; 18:35] and 18:51 [10:56; 24:51] for non-
ED transfused and ED-transfused patients respectively 
(median difference = 7:13 (95%CI: 1:00–11:25), OR = 1.04 
(95%CI: 1.00–1.08), p < 0.001). Results for the primary 
and secondary outcomes are shown in Table 2.

Comparison of adjusted in-hospital LOS according to 
the number of RBC transfused in the ED, on the ward 
and during the entire hospital stay is shown in Fig. 2.A, 
2.B and 2.C respectively.

Discussion
Among ED patients with a hemoglobin level between 
70 and 90  g.L− 1 with non-life-threatening emergen-
cies, there was no difference in adjusted in-hospital LOS 
between patients transfused or not transfused in the ED 
(median difference = 0 (95%CI: -10–7), p = 0.52). Patients 

transfused in the ED were more likely to experience 
boarding than non-ED transfused patients (OR = 3.92, 
(95%CI: 1.79–8.95), p < 0.001), with a longer ED LOS 
(median difference = 7:13 (95%CI: 1:00–11:25), OR = 1.04 
(95%CI: 1.00–1.08), p < 0.001). There was no significant 
difference in adjusted in-hospital LOS according to the 
number of RBC units transfused in the ED, on the ward 
and during the entire hospital stay.

The present study emphasizes that the hemoglo-
bin level alone, indicating moderate anemia (≥ 70  g.
dL− 1) in the ED should not be the sole consideration, 
and that even in symptomatic patients, transfusion may 
be delayed if hospitalization is required. Few studies 
have focused on patient outcomes after RBC transfu-
sion in the ED. A Rwandan study found that transfusing 
patients in the ED increased mortality and in-hospital 
LOS [15]. However, the patients included were younger, 
hemoglobin admission was lower and blood safety pro-
cedures differ between Europe and Africa, so the risk of 
transfusion-related adverse events may be different [16]. 

Table 2  Primary and secondary outcomes for the propensity matched cohort
Non-ED 
transfused
n = 59

ED transfused
n = 59

Median differ-
ence (95%CI)

Odds Ratio (95%CI) p-
value

Primary outcome
Adjusted in-hospital LOS in days, m [Q1; Q3] 12 [6; 24] 13 [8; 32] 0 (-10–7) 1.00 (0.99–1.02) 0.52
Secondary outcomes
ED LOS in hh: mm, m [Q1; Q3] 11:38 [5:53; 18:35] 18:51 [10:56; 

24:51]
7:13 (1:00–11:25) 1.04 (1.00–1.08) < 0.001

Boarding, n(%) 13 (30) 31 (70) - 3.92 (1.79–8.95) < 0.001
More than 1 day stay in ED, n(%) 7 (32) 15 (68) - 2.44 (0.94–6.88) 0.08
Transfusion in ward, n(%) 40 (58) 29 (42) - 0.46 (0.21–0.96) 0.04
Number of RBC units transfused in ward, m [Q1; Q3] 2 [1;3] 2 [2;4] 0 (0–1) 1.16 (0.96–1.52) 0.15
Total number of RBC units transfused, m [Q1; Q3] 2 [1; 3] 4 [3; 5] 2 (1–3) 1.71 (1.26–2.44) 0.01
In hospital death, n(%) 10 (48) 11 (52) 0.83 (0.25–2.78) 0.81
95%CI: 95% confidence interval, ED: emergency department

Adjustment for length of stay consisted in imputing maximal in-hospital length of stay for in-hospital dead patients

Fig. 2  Comparison of adjusted in-hospital length of stay according to number of units and place of transfusion in the propensity-matched cohort (n = 118 
patients): (A) in emergency department, (B) in ward, (C) during total in-hospital stay. LOS: length of stay, ED: Emergency department, RBC: red blood cell
 Adjustment for length of stay consisted in imputing maximal in-hospital length of stay for in-hospital dead patients
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A study, in 12 metropolitan hospitals in France, found 
that acute bleeding, history of ischemic cardiopathy and 
older age were associated with a pre-transfusion hemo-
globin level of 80 g.L− 1 [10]. In the present study, trans-
fused patients in the unmatched cohort, appeared to be 
older, had more history of ischemic cardiopathy. In the 
aforementioned study, the in-hospital LOS was 4 days 
[10]. The difference in hospital LOS in the present study 
could be explained by an older and sicker population, and 
a higher rate of ICU admission rate than in other studies 
[17, 18]. Dharmarajan et al. found that anemia increased 
LOS more in men than in women [19]. We did not find 
such differences in ED transfusion practice with respect 
to patient sex. A 2018 study found that the in-hospital 
LOS for patients with anemia was 11 days [3]. This study 
found that anemia severity was associated with in-hospi-
tal LOS, but no data on RBC transfusion were available.

Patients transfused in the ED were more likely to 
experience boarding and longer ED LOS. Although the 
design of our study cannot determine whether transfu-
sion is a cause or a consequence of boarding, it is reason-
able to assume that transfusion in the ED increases ED 
LOS. RBC transfusion requires a dedicated nurse for at 
least the first 15 min, and regular monitoring for 1 to 2 h 
[20]. In the ED, monitoring may be impractical for nurses 
caring for multiple patients of varying acuity. There-
fore, patients transfused in the ED may result in a higher 
workload for physicians and nurses. There is a greater 
risk of incorrect blood in the tube in the ED than in the 
ward, and a higher risk of transfusion-related adverse 
events [21, 22]. This increased workload may contribute 
to higher in-hospital morbidity and mortality in patients 
with prolonged ED stays requiring hospitalization [23]. 
The potential benefit of ED transfusion on in-hospital 
LOS may therefore be masked by boarding.

Patients with a history of ischemic cardiomyopathy 
had higher rates of ED transfusion in the present study. 
However, recent studies have shown that even in patients 
presenting with acute coronary syndrome, a restrictive 
strategy does not worsen prognosis [24]. Symptoms of 
anemia tolerance are nonspecific and can be confused 
with other conditions. Beverina et al. found in 2019 that 
patients with moderate or severe anemia had the same 
proportion of symptoms and history of recent bleed-
ing of around 30% [8]. They also found that almost 50% 
of patients with hemoglobin between 70 and 90 d.dL− 1 
were transfused. In the present study, only 127/564 (23%) 
received RBC transfusion in the ED. This difference may 
be due to improvements in transfusion strategies or to 
geographic differences in transfusion habits [25]. Finally, 
the development of a patient blood management network 
in the ED, including alternatives to RBC transfusion [7, 
8], education of nurses and physicians [26], and inter-
hospital benchmarking could lead to further reductions 

in the proportion of patients in the ED transfused with-
out life-threatening conditions [27]. However, a remain-
ing challenge is to identify which patients should receive 
RBC transfusion in the ED. Low diastolic blood pressure 
may be associated with a poor tolerance of anemia [28]. 
Although our data seem to support this hypothesis, with 
patients in the ED transfused group having lower dia-
stolic blood pressure than non-ED transfused patients 
(62 [53;70] vs. 67 [60;75] mmHg), prospective studies 
are needed to confirm this hypothesis. Microcirculation 
assessment may help identify patients with poor ane-
mia tolerance. In the ICU, microcirculatory monitoring 
before and after RBC transfusion seems promising to 
determine which patients could benefit more from RBC 
transfusion [29].

We found a trend toward longer adjusted in-hospi-
tal LOS for patients transfused on the ward and during 
the entire hospitalization depending on whether they 
received ≤ 2 or ≥ 3 RBC transfusions. (for in-hospital 
transfusion: 10 [6; 24] days vs. 22 [13; 59] days (p = 0.19); 
for total hospitalization: 11 [6; 22] vs. 21 [10; 56] 
(p = 0.17)). Several hypotheses could explain this observa-
tion. First, patients presenting with hemorrhagic shock in 
the ED were excluded because they required immediate 
RBC transfusion. It is possible that some patients pre-
sented with acute bleeding during hospitalization, which 
would increase LOS and mortality despite not being 
present at ED admission [30]. Second, ED physicians may 
have initially preferred a restrictive transfusion strategy 
initially, followed by a liberal strategy on the ward [5]. 
Third, there may be a risk of iatrogenic anemia due to 
multiple blood tests on the ward, especially in patients 
admitted to the ICU [31]. Stricter control of the indica-
tions for blood tests, starting in the ED, may reduce the 
risk of iatrogenic anemia.

Limitations:
Our study has several limitations that must be acknowl-

edged. This was a single-center study, and the local prac-
tice probably could not be extrapolated to all hospitals 
and areas. However, the present results are consistent 
with existing literature, with an in-hospital LOS for ane-
mic patients with hemoglobin level ≤ 80 g.dL− 1, between 
11 and 14 days [3]. In addition, all consecutive patients in 
a calendar year were included, which maximizes exhaus-
tivity. The retrospective setting limited the collection of 
some data. However, the main parameters of interest 
were collected for all included patients and other data, 
as hemodynamic parameters were imputed by logis-
tic regression. The choice of impute mortality by maxi-
mum in-hospital LOS should be discussed. This method 
lacks precision, compared to other methods such as 
Cox-model. However, it is easier to interpret and allows 
to consider two important outcomes in a single variable. 
Furthermore, considering short in-hospital LOS for dead 
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patients would have introduced an immortal time bias. 
The hemoglobin cut-off of 70 to 90 g.L− 1 may be a limi-
tation. Recent recommendations suggest focusing more 
on anemia tolerance rather than hemoglobin level, and 
that a threshold of 70 g.L− 1 may be appropriate for most 
patients [6, 26]. We excluded patients with hemorrhagic 
shock or requiring an immediate hemorrhage control, 
who were likely to require immediate transfusion, regard-
less of their hemoglobin level. In the excluded population, 
390 (69%) were not hospitalized. It would be interesting 
to compare these patients with those who were hospi-
talized. After propensity matching, only 118/564 (21%) 
patients remained. However, this reduction of the popu-
lation is a known bias of a propensity-matched study. The 
score was developed taking into account significant dif-
ferences in baseline cohort parameters and this adjust-
ment allowed good comparability between groups. We 
could have chosen another primary outcome, such as ED 
LOS, which is quite higher in patients transfused in the 
ED. However, this issue is of concern to ED physicians 
and less so to hospitalists. The choice of death-adjusted 
in-hospital LOS allows to respond to hospitalists that 
transfusing stable anemic patients in the ED may not 
modify patient outcomes. Finally, we did not evaluate the 
appropriateness of RBC transfusion in the ED. This is the 
major limitation, as transfusion in the ED is often inap-
propriate [11, 12].

Conclusion
Among stable anemic patients with hemoglobin lev-
els between 70 and 90  g.L− 1, requiring hospitalization, 
there was no difference in terms of adjusted in-hospital 
LOS when they were transfused in the ED. ED transfu-
sion was associated with boarding and ED LOS. Future 
research should determine which patients should not be 
transfused in the ED, to improve the safety and efficiency 
of ED organizations.
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