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ABSTRACT

BACKGROUND

Transfusion guidelines regarding platelet-count thresholds before the placement of
a central venous catheter (CVC) offer conflicting recommendations because of a
lack of good-quality evidence. The routine use of ultrasound guidance has de-
creased CVC-related bleeding complications.

METHODS

In a multicenter, randomized, controlled, noninferiority trial, we randomly as-
signed patients with severe thrombocytopenia (platelet count, 10,000 to 50,000 per
cubic millimeter) who were being treated on the hematology ward or in the inten-
sive care unit to receive either one unit of prophylactic platelet transfusion or no
platelet transfusion before ultrasound-guided CVC placement. The primary out-
come was catheter-related bleeding of grade 2 to 4; a key secondary outcome was
grade 3 or 4 bleeding. The noninferiority margin was an upper boundary of the
90% confidence interval of 3.5 for the relative risk.

RESULTS

We included 373 episodes of CVC placement involving 338 patients in the per-
protocol primary analysis. Catheter-related bleeding of grade 2 to 4 occurred in 9
of 188 patients (4.8%) in the transfusion group and in 22 of 185 patients (11.9%)
in the no-transfusion group (relative risk, 2.45; 90% confidence interval [CI], 1.27
to 4.70). Catheter-related bleeding of grade 3 or 4 occurred in 4 of 188 patients
(2.1%) in the transfusion group and in 9 of 185 patients (4.9%) in the no-transfu-
sion group (relative risk, 2.43; 95% CI, 0.75 to 7.93). A total of 15 adverse events
were observed; of these events, 13 (all grade 3 catheter-related bleeding [4 in the
transfusion group and 9 in the no-transfusion group]) were categorized as serious.
The net savings of withholding prophylactic platelet transfusion before CVC place-
ment was $410 per catheter placement.

CONCLUSIONS
The withholding of prophylactic platelet transfusion before CVC placement in pa-
tients with a platelet count of 10,000 to 50,000 per cubic millimeter did not meet
the predefined margin for noninferiority and resulted in more CVC-related bleed-
ing events than prophylactic platelet transfusion. (Funded by ZonMw; PACER
Dutch Trial Register number, NL5534.)
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PLATELET TRANSFUSION BEFORE CVC PLACEMENT

ENTRAL VENOUS CATHETER (CVC) PLACE-
ment is a frequently performed invasive
procedure that allows for the administra-
tion of vasoactive drugs, irritating or hypertonic
solutions (e.g., parenteral nutrition), simultaneous
infusion of multiple medications, as well as for
hemodialysis and hemodynamic monitoring.! Over-
all, approximately 18% of hospitalized patients
undergo CVC placement during admission, and
the number is greater on the hematology ward
or in the intensive care unit (ICU), where pa-
tients also frequently have thrombocytopenia.>®
The reported risk of major bleeding complica-
tions after CVC placement among patients with
severe thrombocytopenia is very low, although
recommendations are based mainly on evidence
from retrospective cohort studies that lacked
standardized platelet-transfusion protocols or
validated bleeding assessment tools.®” The lack
of good-quality evidence has resulted in the use
of varying platelet-transfusion thresholds rang-
ing from 20,000 to 50,000 per cubic millimeter,
both in guidelines and in clinical practice.®™
Important predictors of bleeding complications
are operator experience and the use of ultra-
sound guidance.*® The introduction of routine
ultrasound guidance for CVC placement has
greatly reduced the risk of complications, includ-
ing the occurrence of periprocedural hemor-
rhage.’®¥ Consequently, retrospective studies
suggest safe ultrasound-guided CVC placement
even in patients with a platelet count of less than
20,000 per cubic millimeter.®®
Meanwhile, concern has been growing over
transfusion-related morbidity and mortality. Trans-
fusion-related adverse events include acute lung
injury, circulatory overload, infection, allergic
reaction, and alloimmunization, all of which are
more likely to occur in patients who are treated
on the hematology ward or in the ICU."?! In ad-
dition to the risk of serious side effects, blood
products are both scarce and expensive, and the
aging of the population is projected to further
increase scarcity. Among blood products, plate-
let concentrates are especially scarce since their
short life span makes it difficult to maintain an
adequate supply.??*
The question arises as to whether the use of
prophylactically transfused platelet concentrates
is necessary to prevent CVC-related bleeding
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complications in patients with severe thrombo-
cytopenia. We performed the Randomized, Con-
trolled Trial on Prophylactic Platelet Transfusion
Prior to Central Venous Catheter Placement in
Patients with Thrombocytopenia (PACER) trial
to evaluate the hypothesis that the omission of
prophylactic platelet transfusion before CVC
placement in patients with a platelet count of
10,000 to 50,000 per cubic millimeter would not
increase the risk of catheter-related bleeding.

METHODS

TRIAL DESIGN AND OVERSIGHT

This noninferiority trial was conducted on he-
matology wards and in ICUs at 10 hospitals in
the Netherlands (7 academic and 3 general hos-
pitals). The trial was funded by ZonMw, part of
the Dutch Research Council. The institutional
review board of the Amsterdam University Med-
ical Center at the University of Amsterdam ap-
proved the trial protocol, which has been pub-
lished previously® and is available with the full
text of this article at NEJM.org. An independent
data and safety monitoring board reviewed the
trial conduct. The authors vouch for the accuracy
and completeness of the data and for the fidelity
of the trial to the protocol.

PATIENTS

All CVC placement procedures involving patients
with thrombocytopenia who had a platelet count
of 10,000 to 50,000 per cubic millimeter within
24 hours before the procedure were eligible for
inclusion. CVCs were required to be in place for
at least 24 hours. Exclusion criteria were the use
of a therapeutically administered anticoagulant,
a history of congenital or acquired coagulation
factor deficiency or bleeding risk, or a spontane-
ously prolonged international normalized ratio
(INR) of 1.5 or more. After the occurrence of
two thirds of the trial events, the initial INR up-
per limit was adjusted to 3.0 after the emergence
of new evidence of the safety of CVC placement
at higher INR levels.?* Data from multiple place-
ment episodes could be included in the analysis
but not within 24 hours after the previous ran-
domization in order to secure adequate follow-
up (Table S1 in the Supplementary Appendix,
available at NEJM.org).
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Table 1. CVC-Related Bleeding.*
Bleeding
Grade Definition

Grade 0 No bleeding

Grade 1 Oozing; hematoma; bleeding that results in <20 min of manual
compression to stop

Grade 2 Bleeding that results in minor interventions to stop, such as pro-
longed manual compression (>20 min)

Grade 3 Bleeding that results in radiologic or elective operative interven-
tion or red-cell transfusion without hemodynamic instability

Grade 4 Bleeding associated with severe hemodynamic instability (hy-
potension, defined as a decrease of >50 mm Hg or >50% in
either systolic or diastolic blood pressure), with associated
tachycardia (heart rate increase, >20% for 20 min) and re-
sulting in increased red-cell transfusion or fatal bleeding

* CVC denotes central venous catheter.

INFORMED CONSENT
The trial involved two distinct categories of in-
formed consent. Patients who were being treated
on the hematology ward provided written in-
formed consent before inclusion, whereas a de-
ferred-consent procedure was allowed for pa-
tients in the ICU, in whom CVC placement was
often an emergency procedure shortly after ad-
mission. These patients were provisionally in-
cluded in the trial, after which informed consent
was obtained from either the patient or a legal
representative at the earliest possible time. If
informed consent was denied, patients were ex-
cluded from the trial and their data were not
used. If a patient died before informed consent
could be obtained, their data were included in
the analyses.

RANDOMIZATION AND TREATMENT

Patients were randomly assigned in a 1:1 ratio to
receive either one unit of platelet concentrate or
no platelet transfusion before CVC placement.
The trial-group assignment was performed in an
unblinded manner for the patient and treating
physician. It was required that CVC placement be
guided by ultrasound and be performed by an
experienced operator; such experience was de-
fined as a history of having performed at least
50 CVC placements. The operator was unaware
of the trial-group assignment if possible, and all
catheters were placed approximately 1 hour after
randomization. Otherwise, CVCs were placed
according to local clinical practice and could be
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of any diameter, could be either tunneled or
nontunneled, and could be placed in the internal
jugular vein, subclavian vein, or femoral vein.
Randomization was stratified according to the
trial center and catheter type (large-bore dialysis
catheter or regular catheter).

OUTCOMES
The primary outcome was the occurrence of
catheter-related bleeding of grade 2 to 4 within
24 hours after CVC placement. Bleeding was as-
sessed according to the bleeding scale previ-
ously used by Zeidler et al. (Table 1),”” an adapta-
tion of the Common Terminology Criteria for
Adverse Events.?® The occurrence of bleeding and
any related treatments were recorded by trained
staff members at each site immediately after
CVC placement and at 1 hour and 24 hours
thereafter.

A key secondary outcome was major (grade 3
or 4) bleeding. Other secondary outcomes were
grade 1 bleeding, platelet and red-cell transfu-
sions within 24 hours after CVC placement, he-
moglobin level and platelet count at 1 hour and
24 hours after CVC placement, allergic transfu-
sion reaction within 24 hours after CVC place-
ment, the onset of acute lung injury within 48
hours after CVC placement, the length of ICU
and hospital stay, in-hospital mortality, and fi-
nancial costs.

STATISTICAL ANALYSIS

On the basis of existing evidence, we expected
that in the transfusion group, 1% of the patients
would have grade 2 bleeding and that no pa-
tients would have grade 3 or 4 bleeding.” The
noninferiority margin was determined as an
absolute increase of 2.5 percentage points in the
risk of grade 2 to 4 bleeding in the no-transfu-
sion group, which corresponded to an upper
boundary of the confidence interval of 3.5 for
the relative risk. The noninferiority margin was
determined on the basis of the findings of a
trial of prophylactic plasma transfusion before
invasive procedures.” We determined that 196
CVC placements in each trial group would pro-
vide a power of 80% to determine the noninferi-
ority of the no-transfusion strategy, with a one-
sided alpha level of 0.05. We anticipated no loss
to follow-up, given the short duration of data
collection for the primary analysis.
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411 Catheter placements underwent
randomization

Y

208 Placements included transfusion

203 Placements did not
include transfusion

11 Were excluded
10 Had no deferred consent  |-—
1 Had withdrawal of consent

7 Were excluded
| 5 Had no deferred consent
2 Had withdrawal of consent

393 Were included in the intention-to-treat analysis

9 Were excluded
2 Met exclusion criteria
6 Crossed over to no trans-
fusion
1 Had other protocol
violation

11 Were excluded
2 Met exclusion criteria
8 Crossed over to trans-
fusion
1 Had other protocol
violation

373 Were included in the per-protocol analysis

Figure 1. Randomization and Analyses.

Randomization was performed according to the placement of a central venous catheter (CVC) with or without prophy-
lactic platelet transfusion because each patient could have more than one placement. Included in the per-protocol
analysis were 373 episodes of CVC placement involving 338 patients.

The primary outcome was reported as a rela-
tive risk with a two-sided 90% confidence inter-
val. We calculated two-sided 95% confidence
intervals for the secondary outcomes and sub-
group analyses, which were not adjusted for
multiplicity and may not be used in place of
hypothesis testing. Relative risks, mean differ-
ences for skewed outcomes, and rate ratios for
count variables were calculated with a Poisson
mixed-effects model, and mean differences for
continuous variables were calculated with a lin-
ear mixed-effects model. The trial group and
catheter type were modeled as fixed effects,
and the trial site as a stratification factor was
modeled as a random effect.

A multiple-imputation approach was used for
any outcome variable with more than 5% miss-
ing data, with a complete-case approach used in
a sensitivity analysis. Otherwise, only a complete
case analysis was performed. For the primary
outcome and bleeding-related secondary out-
comes, we performed both a per-protocol analy-
sis and an intention-to-treat analysis with the
same assumption for the noninferiority margin.

Other secondary outcomes were analyzed in the
intention-to-treat population. Additional details
are provided in the Methods section of the Sup-
plementary Appendix.

RESULTS

CHARACTERISTICS OF THE PATIENTS

From February 2016 through March 2022, a total
of 393 CVC placements involving 358 patients
were included in the trial (197 in the transfusion
group and 196 in the no-transfusion group). Of
these CVC placements, 373 were included in the
per-protocol analysis after the exclusion of 20
placements owing to protocol violations (Fig. 1).
No loss to follow-up occurred; the percentage of
missing data for the primary outcome was 7.2%
(Table S2). The characteristics of the patients at
the time of CVC placement were well balanced
between the trial groups (Table 2 and Table S3).
A total of 15 adverse events were observed; of
these events, 13 (all grade 3 catheter-related
bleeding [i.e., leading to red-cell transfusion])
were categorized as serious; 4 events were in the
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Table 2. Characteristics of the Patients at Baseline.*

Characteristic

Median age (IQR) —yr

Female sex — no. (%)

Median body-mass index (IQR)}
Median platelet count (IQR) — per mm?

Median international normalized ratio (IQR)
Median activated partial thromboplastin time (IQR) — sec
Median hemoglobin (IQR) — g/dI
Hospital department — no. (%)
Hematology ward
ICU
Catheter type — no. (%)
Regular
Dialysis
Tunneled catheter — no. (%)
Catheter site — no. (%)
Internal jugular vein
Subclavian vein
Femoral vein

Platelet transfusion <6 hr before randomization — no. (%)

Transfusion No Transfusion
(N=188) (N=185)

58 (47-65) 59 (50-65)
63 (33.5) 70 (37.8)
25.3 (22.6-28.4) 25.4 (23.0-29.0)
30,000 30,000
(20,000-38,000) (20,000-37,000)
1.1 (1.0-1.3) 1.1 (1.0-1.2)
29 (25-34) 31 (26-35)
8.2 (7.4-9.2) 8.5 (7.7-9.5)
108 (57.4) 104 (56.2)
30 (42.6) 31 (43.8)
155 (82.4) 155 (83.8)
33 (17.6) 30 (16.2)

20 (10.6) 18 (9.7)

93 (49.5) 93 (50.3)

71 (37.8) 70 (37.8)

24 (12.8) 22 (11.9)

16 (8.5) 19 (10.3)

* Characteristics are described per catheter placement in the multiply imputed per-protocol population. ICU denotes in-

tensive care unit, and IQR interquartile range.

T The body-mass index is the weight in kilograms divided by the square of the height in meters.

transfusion group and 9 in the no-transfusion
group (Table S4).

PRIMARY OUTCOME

Grade 2 to 4 catheter-related bleeding occurred
in 9 of 188 patients (4.8%) in the transfusion
group and in 22 of 185 patients (11.9%) in the
no-transfusion group. Noninferiority of the no-
transfusion strategy was not shown, with an
absolute risk difference of 7.1 percentage points
(90% confidence interval [CI], 1.3 to 17.8) and a
relative risk of 2.45 (90% CI, 1.27 to 4.70) (Ta-
ble 3 and Table S5). The results of sensitivity
analyses were consistent with those of the pri-
mary analysis (Table S6). Results were also
similar in a post hoc analysis that included a
variable of operator awareness of trial-group as-
signments (Table S7). In a secondary analysis,
the risk of grade 2 to 4 CVC-related bleeding
increased with lower platelet counts (Table S8).

N ENGL J MED 388;21

OTHER BLEEDING-RELATED OUTCOMES

No grade 4 bleeding complications were report-
ed (Table S9). The risk of grade 3 or 4 CVC-related
bleeding complications was lower in the transfu-
sion group than in the no-transfusion group
(2.1% vs. 4.9%), with relative risks consistent
with the primary outcome (Table 3 and Table
S5). The differences in grade 1 CVC-related
bleeding complications and hematoma occur-
rence also favored the transfusion group. The
number of red-cell transfusions within 24 hours
after CVC placement was similar in the two
groups, although the no-transfusion group re-
ceived more red-cell transfusions specifically for
CVC-related bleeding (16 vs. 6) (Table S10).

OTHER OUTCOMES

The platelet count was higher in the transfusion
group than in the no-transfusion group both at
1 hour and at 24 hours after CVC placement
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Table 3. Primary and Secondary Outcomes.*

Outcome

Primary outcome
Grade 2—4 catheter-related bleeding — no./total no. (%)
Bleeding-related secondary outcomes
Catheter-related bleeding — no./total no. (%)
Grade 3—4
Grade 1
Hematoma — no./total no. (%)
Median hematoma size (IQR) — cm
Rate of red-cell transfusion in <24 hr
Hemoglobin level after CVC placement — g/dI
After 1 hr
After 24 hr
Other secondary outcomes

Rate of platelet transfusion in <24 hr

After 1 hr
After 24 hr

Allergic transfusion reaction — no./total no. (%)
Acute lung injury — no./total no. (%)
Median length of stay (IQR) — days||
In ICU
In hospital
Death — no./total no. (%)
ICU
Hospital

Transfusion No Transfusion Effect Size

(N=188) (N=185) (90% or 95% Cl)
9/188 (4.8) 22/185 (11.9) 2.45 (1.27 to 4.70)1
4/188 (2.1) 9/185 (4.9) 2.43 (0.75 to 7.93

88/188 (46.8)
23/188 (12.2)

106/185 (57.3)
35/185 (18.9)

1.22 (0.91 to 1.61

Median platelet count after CVC placement (IQR) — per mm?

4.0 (2.2-5.9) 2.1 (1.8-4.3) 1.34 (0.96 to 1.86)
0.48+0.76 0.49+0.75 1.02 (0.76 to 1.37)§
8.1x1.4 8.5+1.3 0.34 (0.06 t0 0.62)
8.4x1.4 8.5£1.2 0.09 (-0.17 to 0.35)q]
0.14=0.44 0.47+0.65 3.29 (2.16 t0 5.03)§
54,000 26,000 -26.8 (-31.4 t0 —22.3)q]
(42,000 to 66,000) (18,000 to 37,000)
36,000 26,000 9.5 (-13.9t0-5.1)9
(27,000 to 49,000) (18,000 to 40,000)
2/197 (1.0) 1/196 (0.5) 0.50 (0.05 to 5.51)
1/197 (0.5) 0/196 0.50 (0.05 to 5.48)
9 (3t017) 7 (2to 16) 0.84 (0.76 t0 0.91) 7%
24 (13 to 34) 24 (910 33) 0.94 (0.90 to 0.98)7%

38/67 (56.7)
50/177 (28.2)

43/83 (51.8)
57/180 (31.7)

0.92 (0.59 to 1.42)
0.99 (0.84 to 1.16)

) o,
"
1.62 (0.94 to 2.80)
)i

* Plus—minus values are means +SD. The confidence interval for the primary outcome is two-sided 90% (one-sided 95%). The confidence
intervals for the secondary outcomes are two-sided 95% and have not been adjusted for multiplicity, so they may not be used in place
of hypothesis testing. The primary outcome and bleeding-related secondary outcomes were analyzed in both the per-protocol population
(shown here) and the intention-to-treat population (shown in the Supplementary Appendix). Other secondary outcomes were analyzed only
in the intention-to-treat population. CVC denotes central venous catheter.

in the two-by-two table to circumvent the analytic problem of no events in the control group.

i The effect size is the mean difference for skewed variables.

§ The effect size is the rate ratio for count variables.

9§ The effect size is the between-group difference for continuous variables, as calculated with a linear mixed-effects model.
| The lengths of stay in the ICU and in the hospital were counted from randomization.

" The effect size is the relative risk for binary outcomes. The relative risk for acute lung injury was calculated with 1 event added to each cell

(Table 3). The no-transfusion group received
more platelet transfusions in the 24 hours after
CVC placement than the transfusion group, es-
pecially in patients with lower platelet counts
and in those being treated on the hematology
ward (Table S11). Three allergic transfusion re-
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actions (two in the transfusion group and one
in the no-transfusion group) and one case of
transfusion-related acute lung injury were re-
ported. The length of stay in the ICU was
slightly shorter in the no-transfusion group, and
mortality was similar in the two groups.
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Subgroup of Bleeding Risk ~ Transfusion  No Transfusion
no. of events/total no. (%)

Relative Risk (90% or 95% Cl)

Primary analysis 9/188 (4.9)  22/185 (11.9) — 2.45 (1.27-4.70)
Type of catheter :
Tunneled 3/20 (15.0) 3/18 (16.7) —t—— 1.26 (0.25-6.34)
Nontunneled 6/168 (3.6)  18/167 (10.8) — 3.01 (1.20-7.55)
Insertion site
Internal jugular vein 7/93 (7.5) 6/93 (6.5) —_— 0.93 (0.31-2.79)
Subclavian vein 2/71 (2.8) 13/70 (18.6) —_— 6.19 (1.39-27.64)
Femoral vein 0/24 2/22 (9.1) ; 3.72 (0.38-36.52)
Department
Hematology ward 6/108 (5.6) 18/104 (17.3) —— 2.99 (1.19-7.54)
Intensive care unit 3/80 (3.8) 4/81 (4.9) I——I—| 1.36 (0.30-6.11)
Platelet count per mm?
10,000-19,000 7/45 (15.6) 9/41 (22.0) —le 1.30 (0.48-3.55)
20,000-29,000 0/46 8/51 (15.7) — 1 7.53(0.91-62.50)
30,000-39,000 1/59 (1.7) 3/51 (5.9) | | 3.90 (0.41-37.05)
40,000-50,000 1/38 (2.6) 2/42 (4.8) ' - 1.68 (0.15-18.68)
0!1 1.0 ].SI.O 65I.0

Figure 2. Bleeding Risk in Primary and Subgroup Analyses.

Shown is a forest plot of the risk of bleeding of grade 2 to 4 among patients with severe thrombocytopenia who had
received prophylactic platelet transfusion and among those who had not received a platelet transfusion, according
to overall numbers of central venous catheter (CVC) placements in the primary analysis and in prespecified explor-
atory subgroup analyses. The vertical dotted line represents the relative risk in the primary analysis (per-protocol
population). A two-sided 90% confidence interval was calculated for the primary analysis and two-sided 95% con-

a platelet count of 20,000 to 29,000 per cubic millimeter

the analytic problem of no events in the control group.

fidence intervals for the subgroup analyses. The confidence intervals have not been adjusted for multiplicity and
may not be used in place of hypothesis testing. Relative risks in two subcategories — femoral vein placement and

two-by-two table (used to evaluate the association between a possible risk factor and an outcome) to circumvent

— were calculated with 1 event added to each cell in the

SUBGROUP ANALYSES
The results of prespecified exploratory subgroup
analyses were similar to the findings of the pri-
mary analysis (Fig. 2 and Fig. S1). In the two
groups, the bleeding risk among the patients be-
ing treated on the hematology ward was higher
than that among patients in the ICU, as was the
bleeding risk with the use of tunneled catheters
as compared with nontunneled catheters.

COST ANALYSIS

Overall costs related to transfusion and bleeding
events were higher in the transfusion group than
in the no-transfusion group (total cost differ-
ence per catheter placement, $410 [95% CI, 285
to 545]), a difference that was mainly driven by
the up-front cost of $682 per prophylactic plate-
let transfusion (Table S10). However, the trans-
fusion costs in the 24 hours after CVC placement
were higher in the no-transfusion group because
of higher frequencies of platelet transfusion and
transfusions related to bleeding.

N ENGL J MED 388;21

DISCUSSION

In this randomized, controlled trial involving
patients with severe thrombocytopenia who
were undergoing ultrasound-guided CVC place-
ment, prophylactic platelet transfusion was as-
sociated with a lower risk of bleeding than the
withholding of transfusion. The noninferiority
of withholding transfusion was not shown for the
primary outcome of grade 2 to 4 bleeding. Other
secondary outcomes, such as grade 3 or 4 bleed-
ing, grade 1 bleeding, and hematoma occur-
rence, consistently indicated that bleeding risk
was higher in the no-transfusion group, whereas
the number of transfusion reactions was low.
The proportionally higher bleeding risk that
we found in patients with a lower platelet count
after transfusion further supports the idea that
a sufficient platelet count (and by extension,
platelet transfusion) is important in preventing
CVC-related bleeding. Although the platelet
count has poor predictive power for bleeding
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complications, it is one of very few variables that
has been associated with spontaneous hemor-
rhage among patients in the ICU and in those
with a hematologic cancer.?*3 In this trial, the
highest incidence of bleeding occurred in pa-
tients on the hematology ward, in those with a
platelet count of 10,000 to 20,000 per cubic milli-
meter, and in those receiving a tunneled cathe-
ter, findings that indicate the importance of
platelet transfusion in these patient groups be-
fore CVC placement. Differences in CVC-related
bleeding risk between catheter placement in the
ICU and on the hematology ward are expected,
because patients in the ICU more often have
consumptive thrombocytopenia whereas patients
with hematologic issues more often have hypo-
proliferative thrombocytopenia.®

As compared with previously published data,
the bleeding incidence in our trial was mark-
edly higher, which may be explained by the
prospective and structured manner of bleeding
assessment that was used. Previous studies of
CVC-related bleeding risk in patients with throm-
bocytopenia were mostly retrospective cohort
studies, which depended on accurate recording
of bleeding in patients’ medical records.!®273438
On the basis of these retrospective studies, the
most recent platelet transfusion guidelines from
the Association for the Advancement of Blood
and Biotherapies, the British Committee for
Standards in Haematology, and the Society of
Interventional Radiology now recommend pro-
phylactic platelet transfusion before CVC place-
ment when the platelet count is below 20,000
per cubic millimeter.®® However, the Associa-
tion of Anaesthesists of Great Britain and Ire-
land, the American Society of Clinical Oncology,
and the Dutch guidelines on blood transfusion
recommend a platelet transfusion threshold of
40,000 to 50,000 per cubic millimeter. The Euro-
pean Society of Intensive Care Medicine makes
no recommendation either way for patients with
a platelet count of 10,000 to 50,000 per cubic mil-
limeter who are undergoing CVC placement.!*

Besides bleeding risk, the scarcity and costs
of platelet concentrates are important consider-
ations when recommending the routine use of
prophylactic platelet transfusion. Because of the
short life span of platelet concentrates, main-
taining an adequate supply is a logistic chal-
lenge, especially in countries with aging popula-

tions where the supply is decreasing and the
demand is increasing.’** Moreover, a shortage
of blood products already exists in low- and
middle-income countries, where the risk of patho-
genic contamination is another limiting factor
on the supply side.* Another strategy could be
to withhold prophylactic platelet transfusion but
actively monitor patients with thrombocytopenia
who are undergoing CVC placement and trans-
fuse after the procedure whenever substantial
bleeding occurs. Although in our trial the with-
holding of prophylactic platelet transfusion be-
fore CVC placement led to an overall cost reduc-
tion, it should also be considered that the
majority of patients in the no-transfusion group
who had a platelet count of 10,000 to 30,000 per
cubic millimeter still received a platelet transfu-
sion within 24 hours after CVC placement,
which was more common on the hematology
ward. Consequently, a thoughtful clinical strat-
egy may be to prophylactically transfuse patients
in the lower platelet-count ranges and in those
with downward platelet-count trends before CVC
placement. These patients are likely to need a
platelet transfusion anyway, and the benefit is
highest before the procedure.

Our trial has several limitations. First, al-
though this was a multicenter trial performed at
academic and general hospitals, it was conduct-
ed only in the Netherlands, which may hamper
comparisons with other health care systems.
Although ultrasound guidance is now becoming
standard practice, barriers to its use exist in high-
income as well as low- and middle-income set-
tings.***" Second, this was a single-blind trial,
which may have introduced some bias. However,
an effort was made to keep the operator unaware
of trial-group assignments during the CVC
placement procedure, and no effect modification
was seen between procedures according to group
awareness among the operators. Third, our trans-
fusion strategy consisted of one unit of plate-
let concentrate regardless of the baseline platelet
count and without verification of the platelet
increment after transfusion. Although this pro-
cedure reflects regular clinical practice, we can-
not exclude the possibility that patients in the
lower range of platelet counts might have needed
multiple units to reach a sufficient level. And
fourth, the clinical relevance of an increased risk
of grade 2 bleeding complications could be
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questioned. However, because the relative risk
of grade 3 bleeding complications was similar to
the relative risk of grade 2 bleeding complica-
tions and the overall incidence of both levels of
bleeding was higher than previously described,
we consider these results to be clinically relevant.

A strength of the trial is the broad patient
population, with both hematology and ICU pa-
tients, both tunneled and nontunneled catheters,
both large-bore dialysis catheters and smaller
regular catheters, and insertions in internal jugu-
lar veins as well as subclavian veins and femoral
veins. These features reflect the variety of CVCs
that practitioners typically encounter in clinical
practice, so their inclusion improves the gener-
alizability of the results.

Despite our overall findings regarding CVC-
related bleeding complications in all patients
with a platelet count of 10,000 to 50,000 per
cubic millimeter, we would advocate for a more
personalized approach. We would consider pro-
phylactic platelet transfusion in patients with a
platelet count of less than 30,000 per cubic
millimeter, especially on the hematology ward,
because these patients are likely to require a
platelet transfusion within 24 hours anyway. For
patients in the ICU with lower platelet counts,
we would consider a no-transfusion strategy

with intensive monitoring and a low threshold
for the therapeutic use of blood products. The
patients in the ICU had a lower bleeding risk
than those on the hematology ward, and the ICU
setting allows for more intensive monitoring.
We would consider raising platelet-count thresh-
olds for tunneled catheter insertion as opposed
to nontunneled catheter insertion, because the
bleeding risk associated with tunneled catheters
was considerably higher. Finally, we would con-
sider performing a follow-up trial to investigate
the prophylactic transfusion of multiple units
of platelet concentrate in patients with a platelet
count of less than 20,000 per cubic millimeter,
because their bleeding risk remained high even
after one unit of platelets.

In patients with severe thrombocytopenia, we
found that withholding prophylactic platelet trans-
fusion before CVC placement in those with a
platelet count of 10,000 to 50,000 per cubic mil-
limeter did not meet the predefined margin for
noninferiority and resulted in more CVC-related
bleeding than prophylactic platelet transfusion.
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