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CLINICAL INVESTIGATION

Platelet Transfusion Practices in the ICU: A 
Prospective Multicenter Cohort Study
OBJECTIVE: There is a lack of comprehensive international data regarding 
platelet transfusion practices in the ICU. This study aimed to evaluate the cur-
rent occurrence rate of platelet transfusion in the ICU and provide an overview 
of platelet transfusion practices including indications for a platelet transfusion, 
thresholds, (non-)adherence and geo-economic region variations.

DESIGN: International prospective cohort study.

SETTING: Two hundred thirty-three centers in 30 countries worldwide.

PATIENTS: All patients 18 years old and older, admitted to the ICU during a 
single study week, selected by each site from one of the 16 predefined weeks 
(March 2019 to October 2022), were included.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: Of the 3643 patients, 208 (6%) 
received a platelet transfusion during their ICU stay and main indications con-
sisted of active bleeding (42%, n = 187/443), prophylaxis (33%, n = 144/443) 
or an upcoming procedure (12%, n = 51/443). The median platelet count before 
transfusion was 44 × 109/L (interquartile range [IQR], 20–78) with variation by 
indication, including a higher median of 60 × 109/L (IQR 31–93) during active 
bleeding. A threshold for transfusion was stated in 51% (n = 224/443) of the 
events, with a median threshold platelet count of 50 × 109/L (IQR, 40–100). The 
advised threshold was not adhered to in 16% (n = 36/224) of cases, with the 
majority having active bleeding as indication. Contrasts in transfusion practices 
were observed across different geo-economic regions. Platelet transfusions were 
administered to 6% (n = 156/2520) of patients in high-income countries, 5% 
(n = 52/1069) of patients in upper-middle-income countries and in none from 
lower-middle-income countries (n = 0/54). Non-adherence was higher in the high-
income countries (23%, n = 34/149) than upper-middle-income countries (3%, 
n = 2/75).

CONCLUSIONS: Platelet transfusions were administered to a small proportion 
of critically ill patients, and were given to treat active bleeding or as prophylaxis 
in the majority of cases. Occurence rate, indication and threshold adherence for 
platelet transfusion widely varied between geo-economic regions.

KEYWORDS: intensive care unit; platelet; thresholds; thrombocytopenia; 
transfusion

Platelet transfusions are used to treat and prevent bleeding in patients 
admitted to the ICU, with reported transfusion rates ranging from 5% 
and 15% (1–8). Platelet transfusion has been shown to improve hemo-

stasis in severely injured bleeding patients and is currently primarily guided by 
platelet counts (9–16). However, the question of which platelet count threshold 
for transfusion to be used in different circumstances remains uncertain, 
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especially before invasive procedures and in non-
bleeding critically ill patients (9–13).

When implemented, the threshold for transfusion 
should be sufficiently high to prevent major bleeding, 
yet judiciously low to minimize the need for unneces-
sary transfusions. This balance helps mitigate potential 
transfusion-related adverse events such as transfusion 
associated circulatory overload, transfusion-related 
acute lung injury and immunomodulatory effects that 
may increase the risk of nosocomial infections (17–20).

Currently, guidelines for both general and ICU 
populations suggest prophylactic transfusion in the 
presence of severe thrombocytopenia (platelet count 
10–20 × 109/L) to prevent spontaneous bleeding (13–
16). Higher, but varying thresholds are commonly 
applied in specific scenarios such as major surgery (< 
50–100 × 109/L), lumbar puncture (< 20–40 × 109/L), 
and central venous catheter (CVC) insertion (< 
10–20 × 109/L) (12–16). Thus far, current ICU guidelines 
base their recommendations mainly on observational 
studies or clinical trials involving patients undergoing 
myelosuppressive cancer chemotherapy (11, 21–24). As 
such, the notable degree of heterogeneity in surveys re-
garding clinical practices of platelet transfusion among 
ICU physicians is not surprising (25, 26).

A global overview of platelet transfusion practices in 
the ICU is currently lacking, with studies primarily con-
ducted in a single-country setting or performed in high-
income countries only (4–8). The aim of this study was to 
create a worldwide overview of platelet transfusion prac-
tices in the ICU, including transfusion rates, indications, 
and corresponding platelet count thresholds.

METHODS

Study Design and Population

This pre-specified sub-study of the International Point 
Prevalence Study of Intensive Care Unit Transfusion 
Practices (InPUT) study focused on platelet transfu-
sion practices. The InPUT study is a multicenter (n =  
233), prospective study performed in 30 countries 
across six continents, focusing on international trans-
fusion practices. All patients (18 yr old or older), 
admitted to the ICU in one of 16 predefined weeks 
(between March 2019 and October 2022), were in-
cluded if informed consent was obtained if required 
by national regulations. These weeks were selected 
to represent all seasons, participating centers had the 
flexibility to choose one of the predefined weeks. An 
extensive protocol including study design, methods, 

 
KEY POINTS

Question: We aimed to evaluate the current 
occurrence rate of platelet transfusion and to pro-
vide an worldwide overview of platelet transfusion 
practices in the ICU including indications and cor-
responding platelet count thresholds.

Findings: Over 1 in 20 (6%) received a platelet 
transfusion during ICU stay. Main indications were 
active bleeding (42%), prophylaxis (33%), or an 
upcoming procedure (12%). The median platelet 
count threshold was 50 × 109/L and was similar 
among the indications.

Meaning: Platelet transfusions were administered 
to a small proportion of patients, whereas transfu-
sion thresholds were similar among different indi-
cations for platelet transfusion.
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and standard operating procedures was published pre-
viously (27). Information on ethics and study approval 
are included in Supplemental Text S1 (https://links.
lww.com/CCM/H798).

Data Collection

For every included patient, several questionnaires 
needed to be completed: admission day, daily up and 
until day 28 or discharge, whichever came first. At 
28-day follow-up, survival status was assessed. Daily 
questionnaires included lowest platelet count, blood loss, 
the use of additional support (e.g., invasive mechanical 
ventilation, renal replacement therapy), concomitant 
transfusion, and complications, irrespective of whether 
these complications were related to platelet transfusion. 
Thrombocytopenia at ICU admission and during ICU 
course was defined as a platelet count less than 150 × 109/L, 
further categorized as mild (100–149 × 109/L), moderate 
(50–99 × 109/L), severe (20–49 × 109/L), or very severe (≤ 
19 × 109/L) thrombocytopenia (8).

Additional information regarding transfusions was 
collected for every platelet transfusion, defined as a 
“transfusion event.” In case a patient received platelets 
on two or more separate occasions during the day, each 
was recorded as a distinct event. In the context of mas-
sive transfusion protocol (MTP), platelet transfusion 
was included as separate event. Transfusion question-
naires included information on the stated indications for 
transfusion, such as active bleeding (defined according 
to the clinical judgment of the treating physicians), pro-
phylactic transfusion in the absence of upcoming pro-
cedures, pre-procedural transfusion, as part of a clinical 
trial, or transfusion guided by local viscoelastic testing 
protocols or practices. Data were also collected on the 
platelet transfusion threshold, defined as the platelet 
count stated to transfuse platelets by either the protocol 
or treating physician. In addition, platelet counts were 
recorded before (≤ 4 hr before the decision to transfuse) 
and after transfusion (the first platelet count measured 
≤ 24 hr after the platelet transfusion). The transfused 
product characteristics were recorded (Supplemental 
Text S2, https://links.lww.com/CCM/H798).

Objectives

The primary objective was the occurrence rate of 
in-ICU platelet transfusion. A patient was defined 
as transfused when receiving one or more platelet 

transfusions during their ICU stay. Secondary objec-
tives included the indications for a platelet transfusion, 
the platelet transfusion threshold, platelet count incre-
ment (i.e., the difference in platelet count before and 
after transfusion), and non-adherence. Non-adherence 
was defined as administering a platelet transfusion at 
a platelet count exceeding the stated threshold. This 
was determined for: 1) the personalized threshold as 
by the local guideline or treating physician, and 2) the 
threshold as stated by latest transfusion guidelines—
that is, maintaining a platelet count above 50 × 109/L 
in case of active severe bleeding (16), and adminis-
tering prophylactic transfusion at or below 10 × 109/L 
(13–16). Exploratory objectives included patient status 
at day 28 and the occurrence of new patient-related 
complications after platelet transfusion during the ICU 
stay.

Statistical Analysis

All analyses were performed using R in the R-Studio 
interface (Version 4.3.2; R: A language and envi-
ronment for statistical computing, Boston, MA). 
Parametric continuous data were presented accord-
ingly as mean (sd), non-parametric continuous data 
as median (first–third quartile, further noted as inter-
quartile range [IQR]), and categorical data as count 
(percentage, %). Mann-Whitney U or chi-square tests 
were used as appropriate to compare different popula-
tions (e.g., transfused vs. non-transfused). In addition, 
transfusion practices were compared among geo- 
economic regions and by indication: active bleeding 
vs. no active bleeding, and prophylaxis vs. no prophy-
laxis. Geo-economic regions were defined using the 
World Bank Country Classification system (28). For 
all secondary and exploratory objectives, no p value 
correction for multiplicity was applied, as such, cor-
responding results should be interpreted as hypothesis 
generating.

RESULTS

Two hundred and eight of 3643 patients received one 
or more platelet transfusions, resulting in an overall 
platelet transfusion rate of 6% (Fig. S1, https://links.
lww.com/CCM/H798). Those 208 patients received 
one or more platelet transfusions in 443 events. The 
proportion of patients who received a transfusion 
varied from 0% to 25% across countries, with no 
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TABLE 1.
Demographics, Stratified by Platelet Transfusion Status

Variable Transfusion, n = 208 No Transfusion, n = 3435 p

Age, yr 63 (52–73) 63 (51–73) 0.90

Male 139 (67) 2128 (62) 0.18
Female 69 (33) 1307 (38) 0.18
Medical historya

 � Acute coronary syndrome 28 (14) 353 (10) 0.18
 � Hematologic malignancy 27 (13) 68 (2) < 0.001
 � Heart failure 26 (13) 401 (12) 0.80
 � Chronic kidney failure 25 (12) 304 (9) 0.15
 � Liver failure 24 (12) 86 (3) < 0.001
 � Solid tumor 19 (9) 466 (14) 0.09
 � Chronic obstructive pulmonary disease 15 (7) 397 (12) 0.07
 � Benign hematological disease 4 (2) 31 (< 1) 0.27
 � Organ transplant c (1) 51 (1) 1.00
 � Bone marrow transplant 1 (<1) 8 (< 1) 1.00
 � Other 35 (17) 924 (27) < 0.01
ICU admission
 � Acute Physiology and Chronic Health Evaluation Scorea 69 (46–94) 45 (27–69) < 0.001
 � European System for Cardiac Operative Risk Evaluation IIb 2.58 (1.08–6.96) 1.88 (0.94–3.80) 0.09
Admission type
 � Emergency 142 (68) 2230 (65) 0.36
 � Elective 66 (32) 1205 (35) 0.36
Referred from
 � Operation theater 105 (51) 1408 (41) < 0.01
 � Emergency department 43 (21) 1102 (32) < 0.01
 � General ward 36 (17) 587 (17) 1.00
 � Other hospital 23 (11) 290 (8) 0.24
 � Otherc 1 (< 1) 46 (1) 0.45
Reason admission < 0.001
 � Postoperative monitoring 74 (36) 1231 (36) 1.00
 � Shock 54 (26) 378 (11) < 0.001
 � Respiratory failure 22 (11) 769 (22) < 0.001
 � Acute brain injury 15 (7) 214 (6) 0.68
 � Trauma 13 (6) 156 (5) 0.33
 � Metabolic disturbances 9 (4) 259 (8) 0.11
 � In- or out-of-hospital cardiac arrest 4 (2) 129 (4) 0.24

 � Other 17 (8) 291 (8) 0.98

aThe Acute Physiology and Chronic Health Evaluation IV score is used to indicate the severity of a patient’s illness, with a scale ranging 
from 0 to 286. A higher score corresponds to a more severe level of illness.
bThe European System for Cardiac Operative Risk Evaluation II score is used to forecast in-hospital mortality in cardiac surgery patients, 
represented as a percentage within the 0–100 range.
cOther referred locations including among others, home, catheterization room, other ICU.
aMultiple options possible. All variables are displayed as count (%) for categorical median (first-third quartile) for non-parametric and 
mean (sd) for parametric variables. The expanded version of the table is provided as Table S3 (https://links.lww.com/CCM/H798).
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transfusion administered in six countries (Table S2, 
https://links.lww.com/CCM/H798). In total, platelet 
transfusion occurred in 47% of the participating cen-
ters (n = 110/233). In the centers that administered at 
least one platelet transfusion during the study period, 
the transfusion rate was 8.5% (n = 208/2,451). Table 1 
presents an overview of patient demographics strati-
fied by transfusion status. The expanded version of the 
table is provided as Table S3 (https://links.lww.com/
CCM/H798).

Transfused vs. Non-Transfused

Transfused patients received a median of 2 platelet 
units (IQR 1–4 units) during their ICU stay, distrib-
uted across one transfusion event (IQR 1–2 events) 
(Table 2; and Table S4, https://links.lww.com/CCM/
H798). The daily proportion of transfused patients 
ranged from 3% (n = 109/3586) at admission day to 
0% (n = 0/160) on day 19 (Fig. S2, https://links.lww.
com/CCM/H798).

A large proportion of the transfused patients had 
a history of liver failure or hematologic malignancy 
(Table 1). Over half of the transfused patients under-
went surgery in the 24 hours before or after ICU admis-
sion, mainly cardiothoracic (42%, n = 50/119). Main 
reasons for ICU admission were postoperative moni-
toring (36%, n = 74/208) and shock (26%, n = 54/208). 
Compared with non-transfused patients, trans-
fused patients had a higher disease severity, reflected 
by a higher Acute Physiology and Chronic Health 
Evaluation IV score at admission and a higher daily 
Sequential Organ Failure Assessment score (Tables 1 
and 2). In addition, transfused patients encountered 
more clinical complications, although the relationship 
to the receipt of platelet transfusions was not collected.

Overall, 15% were admitted with thrombocytopenia 
(n = 561/3643), which increased to 27% during their 
ICU stay (n = 974/3643). Half of the patients admit-
ted with thrombocytopenia received a platelet trans-
fusion during their ICU stay. Transfused patients 
had a lower daily weighted platelet count (90 × 109/L 
[IQR 52–161 × 109/L]) compared with non-transfused 
patients (204 × 109/L [IQR 151–268 × 109/L]; p < 0.001) 
(Fig. S3, https://links.lww.com/CCM/H798).

A large proportion of transfused patients also re-
ceived other blood products during their ICU stay: 

erythrocytes in 78% (n = 163/208), plasma in 52% 
(n = 109/208), and coagulation products such as vi-
tamin K or prothrombin complex concentrate in 37% 
(n = 76/208). Transfused patients’ ICU length-of-stay 
was 5 days (IQR 3–9 d), compared with a median of 
3 days (IQR 2–5 d) in the non-transfused population 
(p < 0.001). During follow-up, 28-day mortality was 
37% in transfused patients and 16% in non-transfused 
patients (p < 0.001) (Table S3, https://links.lww.com/
CCM/H798).

Platelet Transfusion Details

Table 3 summarizes the indications and clinical con-
text of all 443 transfusion events (Table S5, https://
links.lww.com/CCM/H798). Thirty events (7%, n = 
30/443) were part of an MTP. One platelet unit was 
administered in 63%( n = 279/443). Main indications 
for transfusion consisted of active bleeding (42%, n =  
187/443), prophylaxis (33%, n = = 144/443), or an up-
coming procedure (12%, n = 51/443). Anti-platelet 
drugs were administered less than or equal to 7 days 
before transfusion in 14% (n = 57/443). The mean 
platelet count increment per platelet transfusion was 
20 × 109/L (sd ± 34 × 109/L).

In half of the events (n = 224/443) a platelet transfu-
sion threshold (center’s protocol or treating clinician’s 
expert opinion) was listed. In events where a threshold 
was specified, the median platelet count before trans-
fusion was lower (40 × 109/L [IQR 20–65 × 109/L]) 
compared with events without a stated threshold 
(61 × 109/L [IQR 24–129 × 109/L], p < 0.001). Figure 1 
displays the platelet threshold and counts before trans-
fusion, stratified by transfusion indication. The median 
threshold for platelet transfusion was 50 × 109/L (IQR 
40–100 × 109/L) for all indications except “other indi-
cations to transfuse” (65 × 109/L [IQR 35–100 × 109/L]). 
Overall, the most common threshold for platelet trans-
fusion was 50 × 10⁹/L (n = 83/224), with a range from 
10 to 150 × 10⁹/L. This pattern was consistent across 
indications, including active bleeding (n = 40/104) 
and prophylactic transfusion (n = 26/72), emphasiz-
ing the similarity in transfusion thresholds regardless 
of clinical context. In events with a stated threshold, 
non-adherence (transfusion at a platelet count above 
the stated transfusion threshold) occurred in 16% (n =  
36/224).
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TABLE 2.
ICU Course

Variable
Transfusion,  

n = 208
No Transfusion, 

n = 3435 p

 � Total days ICU admission 5 (3–9) 3 (2–5) < 0.001

 � Mean daily blood loss, mL 99 (0–333) 0 (0–77) < 0.001

 � Mean Sequential Organ Failure Assessment score during ICU staya 7 (5–11) 3 (2–6) < 0.001

Laboratory values at ICU admission

 � Platelet count at admission, 109/L 113 (50–199) 227 (169–293) < 0.001

 � Thrombocytopenia (< 150 × 109/L) at ICU admission 103 (50) 458 (13) < 0.001

 � Mild (100–149 × 109/L) 29 (28) 302 (66) < 0.001

 � Moderate (50–99 × 109/L) 32 (31) 108 (24) 0.14

 � Severe (20–49 × 109/L) 25 (24) 38 (8) < 0.001

 � Very severe (≤ 19 × 109/L) 17 (17) 10 (2) < 0.001

Laboratory values during ICU stay

 � Mean platelet count during ICU stay 90 (52–161) 204 (151–268) < 0.001

 � Nadir platelet count during ICU stay 50 (21–103) 176 (123–236) < 0.001

 � Thrombocytopenia (< 150 × 109/L) during ICU stay 128 (62) 846 (25) < 0.001

 � Mild (100–149 × 109/L) 17 (8) 491 (58) < 0.001

 � Moderate (50–99 × 109/L) 35 (27) 257 (30) 0.55

 � Severe (20–49 × 109/L) 44 (34) 78 (9) < 0.001

 � Very severe (≤ 19 × 109/L) 32 (25) 20 (2) < 0.001

Support during ICU stay

 � Invasive mechanical ventilation 153 (74) 1364 (40) < 0.001

 � Renal replacement therapy 51 (25) 240 (7) < 0.001

 � Noninvasive mechanical ventilation 34 (16) 612 (18) 0.66

 � Extracorporeal membrane oxygenation 10 (5) 18 (< 1) < 0.001

 � Mechanical cardiac devices 8 (4) 39 (1) < 0.01

Overall/concomitant transfusion

 � Received platelet transfusion 208 (100) — —

 � No. of units transfused 823 (100) — —

 � No. of units transfused in total per patient 2 (1–4) — —

 � No. of transfusion events 443 (100) — —

 � No. of platelet transfusion events 1 (1–2) — —

 � Received RBC transfusion 163 (78) 731 (21) < 0.001

 � Received plasma transfusion 109 (52) 228 (7) < 0.001

 � Received massive transfusion protocol 23 (11) 11 (< 1) < 0.001

 � Received coagulation product 76 (37) 132 (4) < 0.001

aThe Sequential Organ Failure Assessment score in the ICU measures organ dysfunction on a scale of 0–24, with higher scores 
indicating more severe dysfunction.
All variables are displayed as count (%) for categorical, median (first–third quartile) for non-parametric, and mean. sd for parametric 
variables. The expanded version of the table is provided as Table S4 (https://links.lww.com/CCM/H798).

https://links.lww.com/CCM/H798


van Wonderen et al

e2532          www.ccmjournal.org	 December 2025 • Volume 53 • Number 12

TABLE 3.
Characteristics of Platelet Transfusion Events

Variable Total Platelet Transfusion Events, n = 443

No. of platelet units
 � Number of platelet units per event 1 (1–2)
 � 1 279 (63)
 � 2–3 115 (26)
 � > 3 49 (11)
Platelet count
 � Threshold predefineda, 109/L 50 (40–100)
  �≤ 10 10 (2)
 � 11–20 16 (4)
 � 21–50 113 (26)
 � 51–100 66 (15)
 � > 100 19 (4)
 � No threshold stated 219 (49)
 � Before transfusionb, 109/L 45 (21–81)
  �≤ 10 32 (7)
 � 11–20 64 (14)
 � 21–50 121 (27)
 � 51–100 120 (27)
 � > 100 69 (16)
 � No platelet count stated 37 (8)
 � Post-transfusionc, 109/L 71 (43–113)
 � Gain from transfusiond, 109/L 20 (34)
 � Difference between count before triggere -4 (77)
 � Non-adherencef 36/224 (16)
 � Difference non-adherenceg 23 (13–41)
Reason for platelet transfusionh

 � Active bleeding 187 (42)
 � Prophylactic (in the absence of upcoming procedure) 144 (33)
 � As part of clinical trial 3 (1)
 � Upcoming procedure 51 (12)
 � Results viscoelastic testingi 19 (4)
 � Other (i.e., general coagulopathy) 45 (10)

aThe platelet count at which a platelet transfusion is advised as stated in the ICU’s protocol, or, in the absence of a protocol, the expert’s 
opinion for that patient.
bThe most recent platelet count before the platelet transfusion was administered, within 4 hr before the decision to transfuse.
cThe first platelet count measured within 24 hr after the platelet transfusion.
dCalculated as the variance between the platelet count measured before and after the platelet transfusion.
eThe calculation involves subtracting the measured platelet count before the transfusion from the platelet count threshold. A negative 
change indicates adherence to the protocol (i.e., the measured count was below the specified threshold), while a positive value suggests 
that the threshold had not been reached (non-adherence).
fNon-adherence is defined by a higher platelet count before the transfusion than the threshold. Percentage is calculated based on the 
total number of transfusion events with a given threshold and platelet count before transfusion.
gThe calculation involves subtracting the measured platelet count before the transfusion from the platelet count threshold solely in non-
adherence events.
hMultiple options possible.
iPlatelet transfusion guided by local viscoelastic testing protocols or practices.
All variables are displayed as count (%) for categorical median (first–third quartile) for non-parametric and mean (sd) for parametric 
variables. The expanded version of the table is provided as Table S5 (https://links.lww.com/CCM/H798).

https://links.lww.com/CCM/H798
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Subgroup Analyses

Active Bleeding. In actively bleeding patients, platelet 
transfusion threshold and pre-transfusion platelet 
count were reported in 56% (n = 104/187) and 94%  
(n = 176/187) of the transfusion events (Table S6, 
https://links.lww.com/CCM/H798). The median trans-
fusion threshold was 50 × 109/L (IQR 50–100 × 109/L), 
whereas median pre-transfusion platelet count was 
60 × 109/L (IQR 31–93 × 109/L) (Figs. 1 and 2). In 
42% of transfusions for active bleeding (n = 74/176), 
pre-transfusion platelet count less than or equal to 
50 × 109/L. Of the 36 non-adherence events, 22 (61%) 
were administered in active bleeding, with a median 
difference of 21 × 109/L (IQR 11–38 × 109/L) between 
threshold and pre-transfusion count (Fig. S4, https://
links.lww.com/CCM/H798).

Prophylaxis. For prophylactic transfusion events, 
the transfusion threshold was reported in 50% (n =  

72/144), and a pre-transfusion platelet count in 89% 
(n = 128/144) (Table S7, https://links.lww.com/
CCM/H798). The median transfusion threshold 
was 50 × 109/L (IQR 30–80 × 109/L), and the median 
pre-transfusion platelet count was 27 × 109/L (IQR 
15–51 × 109/L). This platelet count was significantly 
lower compared with other indications (median 
57 × 109/L, IQR 28–91 × 109/L, p < 0.001) (Table S7, 
https://links.lww.com/CCM/H798). Only 14% (n =  
18/128) of the administered prophylactic platelets 
adhered to the guideline recommendation that the 
platelet count before transfusion should be equal to or 
less than 10 × 109/L (Fig. 2).

Geo-Economic Regions. Two-third of all 3643 
patients examined originated from high-income 
countries (n = 2520/3643), 29% from upper- 
middle-income countries (n = 1069/3643), and 2% 
from lower-middle-income countries (n = 54/3643) 
(Tables S8–S10, https://links.lww.com/CCM/H798). 
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Among these three geo-economic regions, platelet 
transfusions were only observed in patients in high-
income (6%, n = 156/2520) and upper-middle-income 
countries (5%, n = 52/1069), not differing significantly  
(p = 0.14). During ICU stay, median platelet counts 
were 93 × 109/L (IQR 60–169 × 109/L) and 51 × 109/L 
(IQR 33–137 × 109/L) for transfused patients in high-
income and upper-middle-income countries, respec-
tively. Patients received a median of 2 platelet units 
(IQR 1–4 units) per event in upper-middle-income 
countries, whereas patients in high-income coun-
tries received 1 unit (IQR 1–2 units) per event. Non-
adherence was higher in the high-income countries 
than upper-middle-income countries (23%, n = 34/149 
vs 3%, n = 2/75; p < 0.001).

DISCUSSION

In this multicenter, international cohort study, we 
found an in-ICU platelet transfusion occurrence rate 
of 6%. Second, main indications for platelet trans-
fusion were active bleeding (42%) and prophylaxis 
(33%). Third, a platelet count threshold to transfuse of 
50 × 109/L was most often stated, regardless of trans-
fusion indication. Last, there is variability in platelet 
transfusion across geo-economic regions, with platelet 
transfusion being more frequent and administered at 
higher platelet counts in higher-income countries.

Despite being less studied than erythrocytes, platelet 
transfusion is an important treatment in the ICU. Our 
observed transfusion rate falls within the lower range 
compared with previous studies conducted the past 
decade (5–8). These studies, performed in various, 
mainly high-income, countries worldwide, showed a 
transfusion rate ranging from 5% to 15% (4–8). The 
relatively low proportion of transfused patients in our 
study (6%) could have different explanations. In re-
cent years, awareness of the potential adverse effects 
of platelet transfusions is growing, leading to greater 
caution (17–20). Discussions regarding platelet trans-
fusion thresholds and the use of additional measure-
ments became more common (1). We documented a 
median pre-transfusion platelet count of 45 × 109/L, 
lower than a previous retrospective Canadian cohort 
of three ICUs, reporting a platelet count of 87 × 109/L 
(IQR 57–130 × 109/L), regardless of indication (7). This 
decreasing threshold trend is in line with latest guide-
lines (12–16). Despite finding a higher transfusion 

rate of 10% (n = 120/1166), the Platelet Transfusions 
and Thrombocytopenia in Intensive Care Units 
(PLOT-ICU) study, conducted in 52 ICUs across 
10 high-income countries, reported lower platelet 
counts pre-transfusion compared with our study (8). 
This increased transfusion rate may be attributed to a 
higher prevalence of in-ICU thrombocytopenia in the 
PLOT-ICU (43%), surpassing our prevalence of 27%. 
The difference in the prevalence of thrombocytopenia 
may be partly explained by the inclusion periods, 
high-income country representation and case-mix 
(Supplemental Text S3, https://links.lww.com/CCM/
H798). The transfusion thresholds used in previous 
studies on platelet transfusion in the ICU were not 
disclosed, making it challenging to compare with 
the current study (4–8). The PLOT-ICU study solely 
mentioned that 15.4% of their participating centers 
had ICU-specific guidelines for platelet transfusions 
(8). Last, the lower rate of platelet transfusion in our 
study could be attributed to platelet concentrate short-
ages, an increasing issue, especially prevalent in low-
income and middle-income countries (29, 30). Several 
factors contribute to blood shortages for transfusion, 
including low public participation in voluntary non-
remunerated blood donation, blood donor suitability, 
infrastructure constraints, and the lack of sustainable 
financial models (31, 32). As such, it can be hypoth-
esized that if our cohort had consisted of more lower-
middle and lower-income countries, the occurrence 
rate would be even lower.

There is substantial variation within clinical contexts 
regarding the threshold applied for prophylaxis (25, 
26). The latest transfusion guidelines by the European 
Society of Intensive Care Medicine advise against using 
platelet transfusion for the treatment of thrombocyto-
penia, unless the platelet count falls below 10 × 109/L 
(13). Among all our prophylactic platelet transfusion 
events, only 14% had a platelet count less than or equal 
to 10 × 109/L. However, patient-specific factors and the 
clinical context influencing the decision to transfuse at 
higher counts were not accounted for. Given that not 
all prophylactic platelet transfusions are considered 
beneficial, we believe that refining indications and 
implementations of platelet transfusions in specific pa-
tient populations can enhance their effectiveness.

Determining the appropriate threshold for platelet 
transfusions in patients with active bleeding is com-
plex, as awaiting a certain level may not be advisable 
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due to different additional factors, such as dilution or 
laboratory-induced delays. In 56% of our active bleeding 
transfusion cases, a threshold of 50 × 109/L was reported. 
This aligns with previous guideline recommendations 
to maintain platelet counts above 50 × 109/L in severe 
bleeding and above 30 × 109/L in non-severe bleeding 
(16). However, we did not collect data on bleeding se-
verity, since we recorded the physician’s stated indica-
tion without applying a predefined classification. This 
approach reflects the study’s intent to observe real-world 
practice rather than impose prescriptive rules or clin-
ical directives on treating physicians. Furthermore, in 
the majority of cases (58%), the pre-transfusion platelet 
count during active bleeding was higher than 50 × 109/L. 
Although maintaining a platelet count above 50 × 109/L 
is recommended, 42% of transfusions occurred when 
the platelet count was below 50 × 109/L. This may reflect 
a delay in intervention, non-life threatening bleeding, or 
preexisting severe thrombocytopenia. This underscores 
the complexity of establishing an appropriate transfu-
sion threshold during active bleeding. Other factors that 
influence platelet function, such as the use of hemo-
static agents or extracorporeal support, should also be 
considered.

In the current study design, we did not assess the rea-
sons for non-adherence or the clinical reasons for with-
holding platelet transfusion. The platelet count threshold 
for each transfusion event was determined either by the 
local protocol or by the treating physician’s discretion. 
The difference in non-adherence between high-income 
(23%) and upper-middle-income countries (3%) may be 
due to the availability of platelet concentrates. In high-
income countries, where platelet concentrates may be 
more readily accessible, physicians may opt to trans-
fuse earlier when uncertain, whereas in middle- or low-
income countries, where availability is more limited, 
transfusions may be less frequent. However, as we did 
not collect detailed information on resource availability, 
clinical decision-making, or contraindications to trans-
fusion at the ICU level, any explanation regarding their 
influence on our findings remains speculative.

Given the considerable variation in transfusion 
practices among countries, institutions, and individual 
clinicians, as well as the incomplete implementation 
of transfusion guidelines, it is crucial to develop more 
standardized protocols. Strengthening evidence-based 
practices will further enhance patient care (25–27). 
It is advisable to integrate precision medicine into 

transfusion-related research (33). This approach aims 
to identify thresholds that are adequately high to pre-
vent bleeding while being strategically low to min-
imize the necessity for unnecessary transfusions. 
Transfusion-related complications may be identified 
for specific ICU populations. This is demonstrated by 
randomized controlled trials evaluating the platelet 
transfusion threshold before CVC placement or in he-
matological patients to reduce unnecessary transfu-
sions (10, 11). Conducting similar studies would prove 
beneficial in refining transfusion guidelines, enabling 
the development of more precise recommendations 
tailored to specific subgroups within the ICU. This may 
include patients using anti-platelet drugs or those with 
impaired platelet function, such as individuals affected 
by sepsis, severe liver disease, or renal disease.

Strengths and Limitations

This study offers a comprehensive overview of world-
wide platelet transfusion practices in the ICU, including 
the combination of platelet transfusion thresholds and 
the clinical indications guiding the decision to trans-
fuse. Unlike previous studies that primarily focused on 
single, or high-income countries, our study collected 
worldwide data from a wide range of centers and coun-
tries. To minimize selection bias, all patients admitted 
to the ICU were included, ensuring a representative 
sample and enhancing the generalizability of our find-
ings to the broader ICU population.

This study has several limitations that should be ac-
knowledged. First, most participating centers were 
from upper-middle-income to high-income countries, 
primarily in Europe, which may limit the generaliza-
bility to lower-income countries. Only 2% (n = 54) of 
the patients represented lower-middle-income coun-
tries, and none received a platelet transfusion, making 
it impossible to compare this group with their coun-
terparts. Additionally, the observed variability found in 
transfusion practices may be attributed to factors such 
as resource availability, the clinical experience of physi-
cians, and the healthcare infrastructure of both center 
and country. Although these factors are difficult to de-
fine, they remain important influences on transfusion 
practices. Second, we did not assess platelet function. 
In addition, it is essential to note that transfusion vari-
ables were only collected for patients who received one 
or more transfusions. As a result, the exact transfusion 
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thresholds specified in the center’s protocol for patients 
who did not receive a transfusion remain unknown. 
Third, the predefined weeks were randomly selected to 
ensure representation of patients across all seasons of 
the year. However, participating centers were given the 
flexibility to choose the specific week that best aligned 
with their capacity to collect data. This flexibility may 
have introduced any seasonal or institutional biases, as 
centers might have chosen weeks with potentially lower 
or more manageable patient loads. Last, adjustments for 
outcomes were not performed, potentially introducing 
bias, as the transfused patients in the study were more 
critically ill. Therefore, results from secondary and ex-
ploratory outcomes should be interpreted as hypothesis 
generating.

Future research should focus on the practices 
and requirements for a platelet transfusion to deter-
mine thresholds within distinct ICU subpopulations. 
Establishing an optimal trigger that effectively prevents 
bleeding is crucial, while keeping the threshold low 
enough to minimize unnecessary transfusions and mit-
igate associated risks and avoid wasting precious collec-
tive resources. By delving into these areas, significant 
advancements can be made in refining platelet transfu-
sion strategies reducing both non-adherence and unnec-
essary transfusions. In addition, conducting research on 
platelet manufacturing and preservation, focusing on ex-
tended storage for improved availability in remote areas, 
can enhance global access to platelet transfusion.

CONCLUSIONS

In conclusion, our prospective, international cohort 
study highlights the worldwide practices of platelet 
transfusion in the ICU. Platelet transfusions were 
administered to a small proportion of patients, with 
varying indications but generally similar thresholds 
regardless of the indications.
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