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Abstract
Purpose: To study the occurrence of bleeding complications in patients with severe thrombocytopenia
(platelet count <20x103/µL) subjected to ultrasound-guided central venous access (UG-CVA) while
receiving or not routine prophylactic platelet transfusion (PPLT).

Research Question: What is the frequency of bleeding complications related to the placement of
ultrasound-guided central venous access in patients with severe thrombocytopenia between 2011 and
2019 at high complexity hospital?

Methods: A total of 221 patients with severe thrombocytopenia subjected to UG-CVA from January 2.011
to November 2.019 were selected. They were classi�ed as positive (P-PPLT) or negative (N-PPLT)
recipients of PPLT. Then, P-PPLT (n=72) were 1:1 propensity matched to N-PPLT based on catheter
diameter, anatomical insertion site, presence of hematologic malignancy, absolute platelet count and
whether the health care provider performing the procedure was an attending or a trainee. Bleeding
complications were graded according to the Common Terminology Criteria for Adverse Events (CTCAE)
score and adapted to central venous catheter placement. A logistic regression analysis was then
performed using “bleeding complications” as a binary compound outcome of major (Grades 3-4) and
minor bleeding (Grades 1-2) vs. no bleeding.

Results: Seventy-two patients were classi�ed as P-PPLT, while 149 as N-PPLT. No grades 3-4 of bleeding
events were identi�ed in the entire population. No signi�cant differences were observed between N-PPLT
and P-PPLT for bleeding Grades 1-2 in both pre-matched (53[35.5%] vs. 26[36.1%], p=0.90) and
propensity-matched populations (27[37.5%] vs. 26[36.1%], p=0.80). Logistic regression demonstrated that
PPLT did not in�uence any bleeding complication (OR 0.9, 95%CI 0.42-1.92, p=0.791)

Conclusions: Bleeding complications related to central venous catheterization in acutely ill patients with
severe thrombocytopenia are not in�uenced by routine prophylactic platelet transfusion when catheter
placement is performed under ultrasound guidance.

Introduction
Central venous catheterization is a procedure frequently needed in acutely ill patients. In many cases,
acute illness is related with thrombocytopenia and prolonged coagulation times, which increase the risk
of bleeding during invasive procedures. In general, rates of bleeding complications associated with
insertion of central venous lines range between 1% and 10% [1–5]. Nevertheless, the overall risk of major
and minor bleeding associated with a central line placement in patients with coagulation abnormalities is
highly variable, with bleeding rates ranging between 0 and 32% [6–8] and no deaths were directly
attributed to periprocedural bleeding complications [9–12]. Although some authors claim there is no
conclusive evidence about the optimal platelet count before central venous catheter insertion [13],
observational studies suggest that counts > 50 x103/µL could be safe. Current guidelines recommend
prophylactic platelet transfusion (PPLT) before central venous placement in patients with platelet counts 
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< 20 x103/µL [6, 14] or 50 x103/µL [15–16]. Nevertheless, the strength of such recommendations is weak,
and these have been widely based on retrospective observational studies including a very low number of
patients with counts < 20 x103/µL [7, 17–22]. Thus, using a predetermined platelet count threshold to
routinely use PPLT before central venous catheter placement remains highly debatable and platelet
transfusion is not free of risk [23–24].

Ultrasound guidance for central venous catheter placement signi�cantly reduces bleeding complications
[2, 5, 25–26] and its use is recommended by international guidelines [27–29]. Nevertheless, there is not
clear information about the safety of ultrasound-guided central venous access (UG-CVA) in severe
thrombocytopenic patients without using routine prophylactic platelet transfusion. Thus, we aim to
evaluate the occurrence of bleeding complications associated with UG-CVA in acutely ill patients with
platelet counts < 20 x103/µL, receiving or not a prophylactic platelet transfusion.

Methods

Study population / design
We retrospectively identi�ed all adult patients ≥ 18 years old with severe thrombocytopenia (platelet
count < 20 x103/µL) of any cause who were subjected to UG-CVA from January 2.011 to November 2.019,
in a fourth level university hospital (Fundación Valle del Lili, Cali, Colombia). The local ethical and
research committee involving human beings approved this study (Protocol number 1279, IRB/EC
approval letter number 210–2018, Fundación Valle del Lili, Cali, Colombia. In agreement with the nature
of the study, informed consent was waived.

Clinical and laboratory records were carefully reviewed by the investigators. Patients with platelet counts 
> 20 x103/µL and those in whom central venous cannulation was not ultrasound-guided, were not
included for the analysis. Complete demographics, transfusion requirements, catheter size, insertion site,
whether the person performing the invasive procedure was an attending or an in-training physician and
bleeding complications were collected.

This study was adhered to the standards of the STROBE (Strengthening the Reporting of Observational
studies in Epidemiology) guidelines for the report of observational studies [30] and a STROBE statement
is provided in Supplementary digital content.

Outcomes
Primary outcome was the incidence of a combination of major and minor bleeding complications
associated with UG-CVA in patients with platelet count < 20 x103/µL receiving or not a prophylactic
platelet transfusion.

Bleeding complications were graded according to the Common Terminology Criteria for Adverse Events
(CTCAE) score and adapted by Zeidler for CVC placement [22, 31–32]. A major bleeding event was
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de�ned as that requiring any surgical / endovascular / percutaneous intervention, red cell transfusion or
associated hemodynamic instability (Grades 3–4). Minor bleeding was de�ned as oozing from the skin
insertion site or hematoma that did not required intervention and resolved with manual compression
(Grades 1–2). Additionally, hemoglobin values were analyzed before and 24 hours after the procedure. A
decrease in hemoglobin level ≥ 1.5g/dL judged to be associated with the catheter insertion, was also
considered a major bleeding event.

Statistical analysis
Continuous variables were summarized as median and inter-quartile ranges according to their non-
normal distribution. All qualitative variables were expressed as frequencies and percentages. Non-
normally distributed continuous variables were compared by using the Wilcoxon signed-rank test.
Categorical variables were compared by using the Pearson χ2 test, the Fisher exact test, or the McNemar
test as appropriate. The decision to use a PPLT was always taken by the attending physician according
to his clinical judgment. Since patients undergoing UG-CVA were not randomly assigned either to positive
prophylactic platelet transfusion (P-PPLT) or negative (N-PPLT), a formal causal inference regarding such
platelet transfusion and clinical outcomes of interest is not possible. Thus, we generated a propensity
score for each patient using a logistic regression model in order to predict the probability (propensity) of
receiving or not PPLT before UG-CVA. Such score was a composite of catheter diameter (13.5Fr vs. 5–8
Fr), venous access site (venous jugular, subclavian or femoral), presence of hematologic malignancy,
absolute platelet count, use of anticoagulant and antiaggregant therapy, physician performing the
catheter insertion (emergency medicine vs. intensive care specialist and senior vs. in-training physician).
After �tting the propensity score, a nearest neighbor-matching algorithm extracted 1:1 matched pairs of
P-PPLT and N-PPLT subjects.

A logistic regression analysis was then performed using “bleeding complications” as a binary compound
outcome of major (Grades 3–4) and minor bleeding events (Grades 1–2) according with the CTCAE
classi�cation for bleeding adapted for central venous catheter placement. In addition, a clearly procedure-
related decrease in hemoglobin levels > 1.5g/dL or an unexplained drop in hemoglobin > 1.5g/dL within
the next 24-hours were also considered a major bleeding complication. Logistic regression was
conducted including as covariables: site of insertion, type of catheter (gauge), hemato-oncologic disease,
pH, previous use of anti-aggregants or anticoagulants, procedural performer training level (in-training vs.
faculty); and, platelet count: < 5 x103/µL, between 5 and 10 x103/µL, or > 10 x103/µL. All analyses were
performed by using Stata 14.0 (StataCorp. 2015. Stata Statistical Software: Release 14. College Station,
TX: StataCorp LP).

Results
Between January 2011 and November 2019, a total of 16658 patients underwent central venous
catheterization. Of these, 16170 patients had a platelet count ≥ 20 x103/µL and 167 were not inserted
under ultrasound-guidance. Finally, 221 patients were included for the analysis. Selection of patients is
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presented in the Fig. 1. A description of demographics and general characteristics of the overall
population is provided in the Table 1. Major bleeding complications (CTCAE grades 3–4) were not
observed in the entire cohort, while minor bleeding complications (CTCAE Grades 1–2) were detected in
79 (35.7%) patients. Although 6 (2,7%) patients showed a drop ≥ 1,5g/dL in hemoglobin levels into the 24
hours of catheter placement, a careful review of medical charts revealed that such a decrease was
apparently not associated to the catheter insertion itself but mostly due to the own disease course or
other bleeding complications.
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Table 1
Clinical Characteristics and outcomes of the entire cohort

  All (n = 221) N-PPLT (n = 
149)

P-PPLT(n = 
72)

p-
value

Age, median (IQR) 49 (29–64) 53 (32–65) 40 (26–56) 0.01

Gender, n (%)       0.9

Male 121 (54.7%) 82 (55%) 39 (54.1%) −

Female 100 (45.3%) 67 (45%) 33 (45.8%) −

Medical History, n (%)        

Heart failure 6 (2.7%) 5 (3.3%) 1 (1.4%) 0.6

Chronic Liver Disease 11 (5%) 7 (4.7%) 4 (5.5%) 0.7

Diabetes Mellitus 21 (9.5%) 14 (9.4%) 7 (9.7%) 0.9

Hypertension 47 (21.2%) 36 (24.1%) 11 (15.3%) 0.1

Atrial �brillation 4 (1.8%) 3 (2%) 1 (1.4%) 1

Chronic Kidney Disease requiring RRT 6 (2.7%) 4 (2.7%) 2 (2.8%) 1

Chronic Kidney Disease not requiring
RRT

8 (3.6%) 7 (4.7%) 1 (1.4%) 0.2

Anticoagulation therapy 5 (2.3%) 4 (2.7%) 1 (1.4%) 1

Antiaggregant therapy 4 (1.8%) 4 (2.7%) 0 (0%) 0.3

History of Bleeding 39 (17.6%) 29 (19.5%) 10 (13.9%) 0.3

Acute Kidney Injury at admission 59 (26.7%) 42 (28.2%) 17 (23.6%) 0.4

Diagnosis at admission n (%)       0.8

Autoimmune disease 7 (3.2%) 3 (2%) 4 (5.5%) −

Hematologic diseases 37 (16.7%) 26 (17.4%) 11 (15.3%) −

Hemato-oncologic diseases 74 (33.5%) 48 (32.2%) 26 (36.1%) −

Hypovolemic shock 5 (2.2%) 3 (2%) 2 (2.8%) −

Hepatic disease 5 (2.2%) 3 (2%) 2 (2.8%) −

Cancer 9 (4%) 7 (4.7%) 2 (2.8%) −

IQR: interquartile range, CI: con�dence interval, RRT: Renal Replacement Therapy, PT: Prothrombin
Time, PTT: Partial Thromboplastin Time, INR: International Normalized Ratio, BUN: Blood Urea
Nitrogen, CVC: Central Venous Catheter, N-PPLT: Negative Prophylactic Platelet Transfusion, P-PPLT:
Positive Prophylactic Platelet Transfusion.
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  All (n = 221) N-PPLT (n = 
149)

P-PPLT(n = 
72)

p-
value

Renal disease 3 (1.3%) 3 (2%) 0 (0%) −

Acute respiratory distress syndrome 2 (0.9%) 2 (1.3%) 0 (0%) −

Sepsis/ Infectious diseases 79 (37.7%) 54 (36.2%) 25 (34.7%) −

Laboratory tests, (median) (IQR), n        

pH 7.36 (7.26–
7.43), 62

7.35 (7.26–
7.42)

7.4 (7.26–
7.45)

0.09

Platelet Count (x 103/µL) 10 (6–14) 11 (7–14) 8 (5–13) 0.058

PT 18.1 (15-23.3),
73

18.5 (14.5–
23.6)

17.8 (15.7–
22.2)

0.8

PTT 33 (28.2–45.9),
74

31.9 (28.2–
42)

36.8 (28.8–
55.1)

0.07

INR 1.3 (1.1–1.8), 73 1.4 (1.1–1.8) 1.2 (1.2–1.8) 0.5

BUN 28.7 (16-56.7),
11

30.1 (16.1–
58.1)

28.4 (15.7–
50.1)

0.4

Insertion site, n (%)       0.1

Jugular vein 108 (48.9%) 66 (44.3%) 42 (58.3%) −

Subclavian vein 85 (38.4%) 63 (42.3%) 22 (30.5%) −

Femoral vein 28 (12.6%) 20 (13.4%) 8 (11.1%) −

Hospital Ward, n (%)       0.1

General hospital ward 32 (14.5%) 22 (14.7%) 10 (13.9%) −

Intensive Care Unit 104 (47%) 64 (42.9%) 40 (55.5%) −

Emergency Department 85 (38.5%) 63 (42.3%) 22 (30.6%) −

Catheter Diameter n (%)       0.5

5–7 Fr (Single, Double and Triple
lumen)

155 (70.1%) 107 (71.8%) 48 (66.6%) −

8 Fr (Pulmonary Artery Catheter
Introducer)

16 (7.2%) 9 (6%) 7 (9.7%) −

IQR: interquartile range, CI: con�dence interval, RRT: Renal Replacement Therapy, PT: Prothrombin
Time, PTT: Partial Thromboplastin Time, INR: International Normalized Ratio, BUN: Blood Urea
Nitrogen, CVC: Central Venous Catheter, N-PPLT: Negative Prophylactic Platelet Transfusion, P-PPLT:
Positive Prophylactic Platelet Transfusion.
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  All (n = 221) N-PPLT (n = 
149)

P-PPLT(n = 
72)

p-
value

13,5 Fr (Renal Replacement Therapy
Catheter)

50 (22.6%) 33 (22.1%) 17 (23.6%) −

Procedure Provider, n (%)        

Intensive Care 93 (42%) 55 (36.9%) 38 (52.8%) 0.02

Emergency Medicine 95 (43%) 68 (45.6%) 27 (37.5%) 0.2

Internal Medicine 22 (9.9%) 18 (12.1%) 4 (5.5%) 0.1

Other 11 (5%) 8 (5.3%) 3 (4.1%) 1

In-traning physicians (Residents or
Fellows)

46 (20.8%) 25 (16.8%) 21 (29.2%) 0.03

Indication for catheter placement, n
(%)

      0.4

Infusion of peripheral incompatible
solutions

148 (66.9%) 102 (68.4%) 46 (63.9%) −

Inadequate peripheral access 1 (0.4%) 0 1 (1.4%) −

Renal Replacement Therapy 43 (19.4%) 29 (19.5%) 14 (19.4%) −

Plasmapheresis 12 (5.4%) 9 (6%) 3 (4.1%) −

Cell collection 2 (0.9) 1 (0.6%) 1 (1.4%) −

Hemodynamic monitoring 15 (6.8%) 8 (5.3%) 7 (9.7%) −

Complications        

Hematomas 25 (11.3%) 18 (12.1%) 7 (9.7%) 0.6

Hemothorax 0 0 0 −

Pneumothorax 0 0 0 −

Insertion site bleeding 69 (31.2%) 44 (29.5%) 25 (34.7%) 0.4

Drop in hemoglobin after CVC
placement

6 (2,7%) 5 (3.3%) 1 (1.4%) 0.6

Bleeding complications, n (%)        

Minor bleeding 79 (35.7%) 53 (35.5%) 26 (36.1%) 0.9

IQR: interquartile range, CI: con�dence interval, RRT: Renal Replacement Therapy, PT: Prothrombin
Time, PTT: Partial Thromboplastin Time, INR: International Normalized Ratio, BUN: Blood Urea
Nitrogen, CVC: Central Venous Catheter, N-PPLT: Negative Prophylactic Platelet Transfusion, P-PPLT:
Positive Prophylactic Platelet Transfusion.
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After the propensity-matched procedure, 72 patients were classi�ed as P-PPLT and other 72 as N-PPLT
(Table 2). General characteristics of this matched-cohort are showed in the Table 2. Again, no signi�cant
differences in minor bleeding complications (CTCAE Grades 1–2) were observed between N-PPLT and P-
PPLT groups (27 (37.5%) vs. 26 (36.1%), p = 0.80). Logistic regression demonstrated that prophylactic
platelet transfusion was not relate d with prevention of major or minor bleeding complications (OR 0.9,
95%CI 0.42–1.92, p = 0.791) (Table 3).
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Table 2
Clinical characteristics and outcomes after propensity score matching

  All (n = 144) N-PPLT (n = 
72)

P-PPLT (n = 
72)

p-
value

Age, median (IQR) 40 (26–58) 40 (24-58.5) 40 (26–56) 0.9

Gender, n (%)        

Male 78 (54.1%) 39 (54.1%) 39 (54.1%) −

Female 66 (45.8%) 33 (45.8%) 33 (45.8%) −

Medical History, n (%)        

Heart failure 3 (2.1%) 2 (2.8%) 1 (1.4%) 1

Chronic Liver Disease 4 (2.8%) 0 (0%) 4 (5.5%) 0.1

Diabetes Mellitus 12 (8.3%) 5 (6.9%) 7 (9.7%) 0.5

Hypertension 25 (17.3%) 14 (19.4%) 11 (15.2%) 0.5

Atrial �brillation 3 (2.1%) 2 (2.8%) 1 (1.4%) 1

Chronic Kidney Disease requiring RRT 5 (3.4%) 3 (4.1%) 2 (2.8%) 1

Chronic Kidney Disease not requiring
RRT

2 (1.4%) 1 (1.4%) 1 (1.4%) 1

Anticoagulation therapy 2 (1.4%) 1 (1.4%) 1 (1.4%) 1

Antiaggregant therapy 2 (1.4%) 2 (2.8%) 0 (0%) 0.4

History of Bleeding 20 (13.9%) 10 (13.9%) 10 (13.9%) 1

Acute Kidney Injury at admission 33 (22.9%) 16 (22.2%) 17 (23.6%) 0.8

Diagnosis at admission n (%)       0.7

Autoimmune disease 6 (4.1%) 2 (2.8%) 4 (5.5%) −

Hematologic diseases 26 (18.1%) 15 (20.8%) 11 (15.3%) −

Hemato-oncologic diseases 51 (35.4%) 25 (34.7%) 26 (33.1%) −

Hypovolemic shock 4 (2.8%) 2 (2.8%) 2 (2.8%) −

Hepatic disease 3 (2.1%) 1 (1.4%) 2 (2.8%) −

Cancer 7 (4.8%) 5 (6.9%) 2 (2.8%) −

IQR: interquartile range, CI: con�dence interval, RRT: Renal Replacement Therapy, PT: Prothrombin
Time, PTT: Partial Thromboplastin Time, INR: International Normalized Ratio, BUN: Blood Urea
Nitrogen, CVC: Central Venous Catheter, N-PPLT: Negative Prophylactic Platelet Transfusion, P-PPLT:
Positive Prophylactic Platelet Transfusion.
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  All (n = 144) N-PPLT (n = 
72)

P-PPLT (n = 
72)

p-
value

Renal disease 1 (0.7%) 1 (1.4%) 0 (0%) −

Acute respiratory distress syndrome 1 (0.7%) 1 (1.4%) 0 (0%) −

Sepsis/ Infectious diseases 45 (31.2%) 20 (27.8%) 25 (34.7%) −

Laboratory tests, (median) (IQR), n        

pH 7.36 (7.26–
7.45), 41

7.33 (7.26–
7.42)

7.4 (7.26–
7.45)

0.09

Platelet Count (x 103/µL) 9 (5.5–13) 10(6–13) 8 (5–13) 0.5

PT 17.9 (15.7–
23.1), 51

18 (14.6–
23.4)

17.8 (15.7–
22.2)

0.8

PTT 32.9 (27.5–
48.1), 50

30.1 (27-
42.9)

36.8 (28.8–
55.1)

0.04

INR 1.33 (1.2–1.8),
51

1.39 (1.17–
1.89)

1.28 (1.2–
1.8)

0.8

BUN 28.4 (15.7–
50.1), 6

25 (14.2–
58.1)

28.4 (15.7–
50.1)

0.9

Insertion site, n (%)       0.8

Jugular vein 82 (56.9%) 40 (55.5%) 42 (58.3%) −

Subclavian vein 44 (30.5%) 22 (30.5%) 22 (30.5%) −

Femoral vein 18 (12.5%) 10 (13.9%) 8 (11.1%) −

Hospital Ward, n (%)       0.8

General hospital ward 22 (15.3%) 12 (16.6%) 10 (13.9%) −

Intensive Care Unit 78 (54.1%) 38 (52.8%) 40 (55.5%) −

Emergency Department 44 (30.5%) 22 (30.5%) 22 (30.5%) −

Catheter Diameter n (%)       0.5

5–7 Fr (Single, Double and Triple
lumen)

95 (66%) 47 (65.3%) 48 (66.6%) −

8 Fr (Pulmonary Artery Catheter
Introducer)

11 (7.6%) 4 (5.5%) 7 (9.7%) −

IQR: interquartile range, CI: con�dence interval, RRT: Renal Replacement Therapy, PT: Prothrombin
Time, PTT: Partial Thromboplastin Time, INR: International Normalized Ratio, BUN: Blood Urea
Nitrogen, CVC: Central Venous Catheter, N-PPLT: Negative Prophylactic Platelet Transfusion, P-PPLT:
Positive Prophylactic Platelet Transfusion.
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  All (n = 144) N-PPLT (n = 
72)

P-PPLT (n = 
72)

p-
value

13,5 Fr (Renal Replacement Therapy
Catheter)

38 (26.4%) 21 (29.1%) 17 (23.6%) −

Procedure Provider, n (%)        

Intensive Care 77 (53.4%) 39 (54.1%) 38 (52.8%) 0.8

Emergency Medicine 47 (32.6%) 20 (27.8%) 27 (37.5%) 0.2

Internal Medicine 12 (8.3%) 8 (11.1%) 4 (5.5%) 0.3

Other 8 (5.5%) 5 (6.9%) 3 (4.1%) 0.7

In-traning physicians (Residents or
Fellows)

38 (26.4%) 17 (23.6%) 21 (29.2%) 0.4

Indication for catheter placement, n
(%)

      0.3

Infusion of peripheral incompatible
solutions

89 (61.8%) 43 (59.7%) 46 (63.9%) −

Inadequate peripheral access 1 (0.7%) 0 (0%) 1 (1.4%) −

Renal Replacement Therapy 32 (22.2%) 18 (25%) 14 (19.4%) −

Plasmapheresis 10 (6.9%) 7 (9.7%) 3 (4.2%) −

Cell collection 1 (0.7%) 0 (0%) 1 (1.4%) −

Hemodynamic monitoring 11 (7.6%) 4 (5.5%) 7 (9.7%) −

Complications        

Hematomas 13 (9%) 6 (8.3%) 7 (9.7%) 0.7

Hemothorax 0 0 0 *

Pneumothorax 0 0 0 *

Insertion site bleeding 50 (34.7%) 25 (34.7%) 25 (34.7%) 1

Drop in hemoglobin after CVC
placement

2 (1.4%) 1 (1.4%) 1 (1.4%) 1

Bleeding complications, n (%)        

Minor bleeding 53 (36.8%) 27 (37.5%) 26 (36.1%) 0.8

IQR: interquartile range, CI: con�dence interval, RRT: Renal Replacement Therapy, PT: Prothrombin
Time, PTT: Partial Thromboplastin Time, INR: International Normalized Ratio, BUN: Blood Urea
Nitrogen, CVC: Central Venous Catheter, N-PPLT: Negative Prophylactic Platelet Transfusion, P-PPLT:
Positive Prophylactic Platelet Transfusion.
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Table 3
Logistic Regression for Bleeding Complications

Variable Odds Ratio 95% CI P value

Platelet Transfusion 0.90 0.42 1.92 0.791

Jugular Vein Access Site 1.88 0.58 6.05 0.286

Subclavian Vein Access Site 0.83 0.21 3.30 0.802

13,5 Fr catheter 1.09 0.38 3.15 0.861

Platelet count < 5 x 103/µL 0.34 0.07 1.69 0.190

Platelet count 5–10 x 103/µL 1.08 0.22 5.12 0.923

Platelet count 10–20 x 103/µL 2.63 0.42 1.64 0.300

Hemato-oncologic Disease 1.59 0.77 3.29 0.205

Anticoagulant Use 0.40 0.03 4.53 0.464

pH 1.24 0.65 2.34 0.093

Discussion
We can extract two important �ndings from this observational study: (a) major bleeding complications
were not detected in the entire population studied, which reinforces the idea of ultrasound guidance as a
safe procedure; (b) prophylactic platelet transfusions were not associated with a reduction of bleeding
complications in patients with severe thrombocytopenia subjected to central venous catheterization
under ultrasound guidance.

Current guidelines recommend prophylactic platelet transfusion for central venous access in patients
with platelet counts < 20 x103/µL [6, 14] or 50 x103/µL [15–16]; however, the strength of such
recommendations is weak and are largely based on small observational studies including a limited
number of patients with very low platelet counts. Previous studies have reported a low rate of bleeding
complications in patients with thrombocytopenia undergoing central venous cannulation [7].
Nevertheless, the number of patients with severe thrombocytopenia (platelet counts < 20 x103/µL)
included in these studies was extremely low [18–22] and a high proportion of such patients received a
prophylactic platelet transfusion prior to the procedure [17, 20–22]. In the largest systematic review of
central venous access in patients with severe coagulopathy, Van de Weerdt et al. [7] found no difference
in bleeding complications associated with prophylactic platelet transfusions. Remarkably, most patients
were subjected to central venous catheterization under ultrasound guidance.

Ultrasound guidance for venous catheter placement has shown to reduce the incidence of bleeding
complications [2, 5, 25, 33–37] and it is considered a standard of care in clinical practice today [38]. In
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agreement with this, our study included 221 acutely ill patients with severe thrombocytopenia requiring
central venous access for any cause (hemodynamic monitoring, medication infusion, renal replacement
therapy, etc.), under ultrasound guidance. Remarkably, no major bleeding complications were detected in
the entire cohort and the total number of minor bleeding events was quite similar to the previously
reported in the literature, which highlights the role of ultrasound as a tool to increase safety in these
clinical conditions. These �ndings were consistent even in the subgroup of patients with platelet counts
below 10 x103/µL. In addition, subclavian access was not associated with an increased rate of bleeding
complications compared to the jugular site. Interestingly, procedures without prophylactic platelet
transfusion were most commonly performed by emergency medicine physicians, which probably re�ects
a higher frequency of emergent central venous cannulations in this setting.

This study has several limitations. First, its retrospective nature and, therefore, the lack of control by
randomization and blinding might limit the external validity of conclusions. Admittedly, although
propensity scores were constructed incorporating baseline characteristics likely in�uencing the decision
for prophylactic platelet transfusions (other than thrombocytopenia itself), other non-identi�able factors
might not have been included. In addition, the relatively small sample size of this cohort might introduce
a risk of missing important differences at the baseline which might contribute to the absence of
difference between the P-PPLT and N-PPLT groups. Second, we were not able to identify if the decision on
“non-transfusion” relied on some particular attending physicians, which could constitute a potential
factor of confusion. Nevertheless, we speculate that the lower occurrence of prophylactic transfusions
ordered by emergency physicians respond to a higher frequency of emergency situations not captured by
the retrospective nature of our observation. Third, although ultrasound-guided catheterization is an
apparently safe procedure in severe thrombocytopenic patients, appropriate training and developed skills
are fundamental to reproduce good results. In our hospital, there is an established ultrasound training
program for emergency department and critical care staff, so these �ndings may not be replicable in
other environments.

Fourth, even though our results suggest the apparent safety of non-routine prophylactic transfusion in
severe thrombocytopenic patients subjected to venous catheterization under ultrasound guidance, future
prospective research efforts are necessary to con�rm such results.

Conclusion
Bleeding complications related to central venous catheterization in acutely ill patients with severe
thrombocytopenia are not in�uenced by routine prophylactic platelet transfusion when catheter
placement is performed under ultrasound guidance.

Our �ndings reinforce the idea about the safety of central venous catheter placement when appropriate
ultrasound guidance is used in patients with severe thrombocytopenia and provides more data on the
effect of prophylactic platelet transfusion for bleeding complications in this subset of patients.
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Figure 1

Study Flowchart. FCVC Central Venous Catheter, N-PPLT Negative Prophylactic Platelet Transfusion, P-
PPLT Positive Prohylactic Platelet Transfusion
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