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Background - Platelet transfusion plays a critical role in the supportive 
treatment of acute leukaemia patients who receive chemotherapy and 
haematopoietic stem cell transplantation (HSCT). There are few studies 
assessing appropriateness of platelet transfusion in this population. An audit 
was conducted to determine how appropriately platelets are transfused in 
acute leukaemia patients at a tertiary care health institution. 
Materials and methods - A six-year retrospective audit was conducted in 
acute lymphoblastic (ALL) and acute myeloid leukaemia (AML) patients 
in an Academic Centre. Episodes were assessed as either appropriate or 
inappropriate based on guidelines from the British Society for Haematology 
(BSH). Pre-transfusion platelet count, transfusion indication, World Health 
Organization (WHO) bleeding score, and antibiotic use were all documented.
Results - Overall, 745 platelet transfusion episodes in 154 patients were 
audited. The proportion of episodes appropriately indicated according 
to BSH guidelines was 75.3%. Paediatrics and Internal Medicine had the 
lowest and highest proportion of appropriateness by department at 63.9% 
and 86.8%, respectively. The best alignment to guidelines was found on the 
wards (82.3%). Inpatient cases were significantly better indicated (p=0.002), 
whereas therapeutic and HSCT-related transfusions were not. The majority 
of inappropriate transfusions had a pre-transfusion count >20×109/L without 
a valid justification (45.1%), whereas appropriate episodes were mainly 
accounted for by a pre-transfusion count <10×109/L (69%).
Discussion - The 25% rate of inappropriate platelet transfusion in acute 
leukaemia patients underscores the learning needs of physicians, particularly 
those in training, regarding adequate use of platelets in haematologic 
malignancies to optimise its utilisation and patient outcome.

Keywords: platelet transfusion, audit, acute lymphoblastic leukaemia, acute 
myeloblastic leukaemia, BSH guideline.
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INTRODUCTION
Blood transfusion support is essential in the care of leukaemia patients since it helps to 
manage toxicity and myeloablation secondary to intense chemotherapy and conditioning 
regimens for haematopoietic stem cell transplantation (HSCT)1. This is especially true for 
platelet transfusion.
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Efficient and sustainable platelet utilisation, especially 
in a limited-resource setting, is important since 
platelets are a scarce resource. Platelets are difficult to 
stock because of their short half-life and are among the 
costliest products in transfusion medicine. Furthermore, 
their inappropriate use carries risks, such as infection, 
alloimmunisation, allergic reactions, transfusion-related 
acute lung injury, and febrile non-haemolytic reactions, as 
well as transfusion-associated graft-versus-host disease 
in immunosuppressed patients2. 
The importance of adequate platelet transfusion has been 
addressed mainly because of the increasing demand for 
this procedure. Around 2.2 million platelet doses are 
transfused annually in the United States2. Haematology 
patients are intensive platelet users, constituting  
28-66%3-6 of all transfusion episodes, and this trend is likely 
to persist with improved survival and more aggressive 
therapeutic approaches.
The quality of platelet transfusion practice is assessed 
through periodic audits based on standardised and 
evidence-based guidelines. Specific guidelines to this end 
have been issued by the British Society for Haematology 
(BSH)7 and the American Association of Blood Banks 
(AABB)2. A platelet threshold of <10×109/L for prophylactic 
transfusions has become widely accepted8. 
Several clinical audits have determined that appropriate 
platelet transfusion varies widely, from 46-87% in  
high-income nations4,9-12 and from 19-96.2% in low- and 
middle-income countries13,14. Information regarding the 
quality of platelet transfusion in haematology patients is 
scarce and is only available for 50-72% of procedures carried 
out in industrialised countries8,15, whereas no information 
is available from low-middle income countries.
The objective of this study was to evaluate the utilisation 
of platelet transfusion in patients with acute leukaemia at 
an Academic hospital according to BSH guidelines.

MATERIALS AND METHODS
A retrospective, cross-sectional audit of platelet 
transfusions in acute leukaemia patients was performed 
from 1st of January 2013 to 31st of March 2019 (a period 
of six years and three months) at an Academic Centre. 
Platelet transfusions at our university hospital are mostly 
indicated by residents who receive an induction course on 
blood banking and transfusion medicine at the beginning 

of the residency programme, as well as a summarised 
guideline for transfusion of blood products. Decisions to 
transfuse are regularly discussed with senior staff.
Random (RDP) and single (SDP) donor platelet 
transfusions issued to patients diagnosed with either 
acute lymphoblastic leukaemia (ALL) or acute myeloid 
leukaemia (AML) were studied, regardless of age, sex 
or number of episodes per patient. Both inpatient and 
outpatient transfusions were included. All platelets 
transfused to patients with acute leukaemia were 
leukoreduced. Formal approval of the study was obtained 
from the institutional ethics and research committees.
Data were retrieved from the patients’ chart files and 
the blood bank’s electronic records, and then abstracted 
into a database. Patient data included age, sex and 
haematologic diagnosis. Transfusion data included 
date, location where it took place, which department 
ordered the transfusion (ordering department), type of 
platelet product (RDP or SDP), concomitant drug use, and 
pre- and post-transfusion platelet count. Prophylactic 
transfusions were defined as those given: (i) to  
non-bleeding patients; (ii) prior to a procedure; or (iii) 
in cases of a grade 1 World Health Organization (WHO) 
bleeding score. Pre-transfusion platelet counts were 
defined as those measured on the day of transfusion or 
the day before; otherwise, the pre-transfusion count was 
recorded as unknown. Likewise, post-transfusion counts 
were recorded if they were available within the first 24 
hours after transfusion. Pre-transfusion counts recorded 
in the patient files were compared with those on the blood 
bank’s request forms, since they were expected to coincide. 
Acute bleeding, if present, was assessed according to the 
WHO bleeding score2,16. 
The BSH adult guideline7 was used as the adjudication tool 
to evaluate transfusion compliance, since it is more recent 
and encompasses most co-existing conditions of ALL and 
AML patients, including concomitant use of antibiotics; 
furthermore, the BSH guideline for children is compatible 
with most key indications in the ALL group and its use was 
deemed appropriate for adjudication of paediatric ALL 
transfusions17. Each transfusion episode was adjudicated 
as appropriate or inappropriate. When a pre-transfusion 
platelet count was not recorded, the episode was deemed 
inappropriate by default.
Statistical analysis was performed using IBM SPSS 22 

© SIM
TIP

RO Srl

All rights reserved - For personal use only 
No other use without premission



39
Blood Transfus 2021; 19: 37-44  DOI 10.2450/2020.0045-20

Platelet transfusion in acute leukaemia

Statistics for Windows v. 22.0 (IBM Corp., Armonk, NY, 
USA) and Microsoft Excel (Microsoft Corp., Redmond, 
WA, USA), including determining appropriateness by 
transfusion indication, patient location, the ordering 
department, concomitant drug use, and transfusion in 
the setting of HSCT. Pre-transfusion counts were also 
recorded according to category. Categorical variables 
were summarised as frequencies and percentages, and 
continuous variables as means with standard deviation 
(SD) or as medians with interquartile range (IQR) if 
data were skewed. The normality of data distribution 
was tested with the Kolmogorov-Smirnov test and the 
Shapiro-Wilk test. The χ2 test was used for comparison of 
categorical values, and the Mann-Whitney-Wilcoxon test 
and the Kruskal-Wallis test for comparison of numerical 
data. p<0.05 was considered statistically significant.

RESULTS
A total of 745 platelet transfusion episodes from 154 acute 
leukaemia patients were audited. The age of patients 
ranged from one to 75 years (median: 17.5 years; mean: 
23.6 years). Sixty-nine (44.8%) patients were children  
(<16 years) and 55% were males (Table I).
Details of transfusion episodes are summarised in Table II. 
Overall, 643 platelet transfusion episodes using 2,698 
concentrates pooled into 685 RDP units, as well as 102 
episodes using SDP units, were administered; they 
constituted 86.3% and 13.7% of all episodes, respectively. 
Each patient received a mean of 4.8 transfusions in the 
study period. Paediatric transfusions comprised 46% 
(n=343) of cases, and male transfusions accounted for 
58.7% (n=437). Sorted by ordering department, 48.1% 
of the transfusions were ordered by the Haematology 
Department, 32.6% by Internal Medicine, and 19.3% by 
the Paediatric Department. When grouped according 
to patient location, 50.9% were transfused on the wards, 
42% in the outpatient clinic, and 7.1% in the Intensive 
Care Unit (ICU). Ninety-seven percent of episodes were 
prophylactic and 3% were therapeutic. Bleeding episodes 
were categorised according to the WHO classification into 
grade 1 (109 of 133), grade 2 (20 of 133), and grade 3 or 4  
(4 of 133); grades 2-4 were included in the therapeutic group. 
The percentage of SDP use differed significantly among 
departments: 20.4% in Haematology, 9.5% in Internal 
Medicine, and 4.2% in Paediatrics (p<0.001). There was 

also a non-significant difference between children (11.7%) 
and adults (15.4%) (p=0.14).
The median pre- and post-transfusion counts 
were 10.1×109/L (IQR=6.6-15.7×109/L) and 21×109/L  
(IQR=11-34×109/L), respectively; the median increase 
from pre- to post-transfusion count was 9×109/L  
(IQR=1.8-21×109/L). When sorted by pre-transfusion 
platelet intervals, most transfusions took place in the 
ranges of 0-10×109/L (49.5%) and 11-20×109/L (36.1%).
Of the 745 episodes audited, 561 (75.3%) were considered 
appropriately indicated according to BSH guidelines. 

Table I - Demographic characteristics of 154 patients with acute 
leukaemia who received platelet transfusion in an Academic Centre

Characteristic N (%)

Total 154 (100)

Gender
   Female
   Male

68 (44.2)
86 (55.8)

Age
   <16 years
   ≥16 years

69 (44.8)
85 (55.2)

Haematopoietic transplant
   Not transplanted
   Transplanted

93 (60.4)
61 (39.6)

Table II - Characteristics of 745 platelet transfusion episodes in 154 
acute leukaemia patients sorted by location and ordering department 

in an Academic Centre

Characteristic N (%) Appropriateness 
(%) p

Total 745 (100)

Admission status
   Inpatient episode
   Outpatient episode

432 (58.0)
313 (42.0)

343 (79.4)
218 (69.6)

<0.001

Patient location
   Outpatient clinic
   Ward
   Intensive Care Unit

313 (42.0)
379 (50.9)

53 (7.1)

218 (69.6)
312 (82.3)
31 (58.5)

<0.001

Ordering department
   Haematology 
   Internal Medicine 
   Paediatrics 

358 (48.1)
243 (32.6)
144 (19.3)

258 (72.1)
211 (86.8)
92 (63.9)

<0.001

Indication
   Prophylactic
   Therapeutic

721 (96.8)
24 (3.2)

539 (74.8)
22 (91.7)

0.06

Type of product
   Random donor platelets
   Single donor platelets

643 (86.3)
102 (13.7)

486 (75.6)
75 (73.5)

0.066
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Thirty-four (4.6%) cases were deemed inappropriate due to 
the lack of a pre-transfusion platelet count. The proportion 
of appropriate transfusions was compared by ordering 
department and patient location (Figure 1). The ordering 
department with the lowest appropriateness rate was 
Paediatrics (63.9%), whereas the highest rate corresponded 
to Internal Medicine (86.8%); the difference between the 
three departments was statistically significant (p<0.001). 
Transfusions in adults adhered significantly better to 
guidelines (83.8%) than those in children (65.3%) (p<0.001). 
Regarding patient location, transfusion compliance was 
lowest in the ICU (58.5%) and highest on the ward (82.3%); 
the difference between locations was also significant 
(p<0.001).
Conversely, transfusion appropriateness according to 
location was more uniform and not statistically different 
when analysing adults separately (ICU 75%, outpatient 
clinic 81.1%, ward 87.8%; p=0.07), whereas greater 
differences were observed in the paediatric group, and 
these retained significance (ICU 23.5%, outpatient clinic 
56.3%, ward 76.4%; p<0.001). Adjudication by indication 
(prophylactic vs therapeutic) and haematologic diagnosis 
is shown in Table III. Therapeutic transfusions had the 
highest rate of appropriate platelet use (91.7%), whereas 
prophylactic episodes had a lower rate (74.8%), although 
this difference did not reach significance (p=0.06). 
Therapeutic transfusions were also more compliant when 
sorted by age in both children (80%) and adults (94.7%), but 
neither reached significance (data not shown). Conversely, 

transfusions in AML were more appropriately used 
(84%) than in ALL (68.8%) (p<0.001), and this difference 
persisted in the paediatric group when analysed separately 
(p=0.02). When pre-procedure transfusions were analysed 
separately from the rest of the prophylactic episodes, they 
had a rate of appropriateness of 90.9%. Furthermore, 
inpatient transfusions had a higher rate of appropriateness 
(79.4%) than outpatient episodes (69.6%) (p=0.002).
Reasons for appropriate and inappropriate platelet 
transfusions, as well as their sorting by location and 
age categories, are shown in Table IV. Inappropriate 
transfusions were mainly those with a pre-transfusion 
count >20×109/L without additional justification (45.1%). On 
the other hand, a pre-transfusion count below the standard 
prophylactic threshold <10×109/L accounted for the most 
appropriate transfusions (69%).

Figure 1 - Comparison of appropriateness of 745 platelet transfusion episodes in 154 acute leukaemia patients according 
to patient location and ordering department
(A) Patient location and (B) Department. ICU: Intensive Care Unit.

Table III - Comparison of platelet transfusion appropriateness for 154 
patients by transfusion classification and type of acute leukaemia

Characteristic ALL (%) AML (%) p

Total
   Appropriate
   Inappropriate

561 (75.3)
184 (24.7)

293 (68.8)
133 (31.2)

268 (84.0)
51 (16.0)

<0.001

Prophylactic
   Appropriate
   Inappropriate

539 (74.8)
182 (25.2)

285 (68.3)
132 (31.7)

254 (83.6)
50 (16.4)

<0.001

Therapeutic
   Appropriate
   Inappropriate

22 (91.7)
2 (8.3)

8 (88.9)
1 (11.1)

14 (93.3)
1 (6.7)

0.703

ALL: acute lymphoblastic leukaemia; AML: acute myeloid leukaemia.
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There was no difference in appropriateness between 
transfusions issued after an HSCT (76.8%; 106 of 138) and 
those not related to an HSCT (75%; 455 of 607) (p=0.65), 
nor was there a significant difference in pre-transfusion 
platelet counts between HSCT-related (median=10×109/L) 
and non-HSCT-related (median=10.2×109/L) (p=0.86) 
cases.
Concurrent antibiotic and antifungal drugs that justified a 
higher prophylactic threshold (<20×109/L) were used prior 
to transfusion in 74.1% (552 of 745) of episodes; of these, 
the prophylactic threshold was affected by the antibiotic 
therapy only in 28.26% (156 transfusions) (Table IV). In 
addition, platelet transfusion was more appropriately 
indicated (84.4%) when patients were receiving antibiotics 
than when they were not (60.1%) (p=0.001) (data not shown).
Ninety-five percent of episodes with recorded dates had a 
pre-transfusion platelet count measured within 24 hours 
prior to transfusion, 4.6% within 24-48 hours, and 0.4% 
more than 48 hours apart. Conversely, 81% of episodes 
with recorded dates had a post-transfusion platelet count 
measured within 24 hours prior to transfusion, 18.3% 
within 24-48 hours, and 0.7% more than 48 hours apart.
Pre- and post-transfusion counts sorted by different 
categories are shown in Figure 2. Inappropriate 
transfusions had a significantly higher pre- and  
post-transfusion count than appropriate events 

(p<0.001) (Figure 2A). Significant differences in pre- and  
post-transfusion platelet counts were also seen between 
ordering departments (p<0.001) (Figure 2B). Regarding 
patient location, there was no significant difference in 
pre-transfusion platelet counts (p<0.92) but a significant 
difference was observed in post-transfusion counts 
(p<0.001). Pre- and post-transfusion platelet counts 
sorted by indication are shown in Figure 2C; neither pre- nor 
post-transfusion counts differed significantly between 
prophylactic versus therapeutic groups (p=0.96 and 
p=0.22, respectively).
Of all inpatient episodes with available pre-transfusion 
counts in the patient charts, 56.6% (232 of 410) also had 
such a count recorded in the respective blood bank 
request form. These were categorised as either: (i) platelet 
count indicated on the request form and corresponding 
to the actual platelet count noted in the clinical file 
(74.1%; 172 of 232); or (ii) platelet count indicated on the 
request form but differing from the actual file count 
(25.9%; 60 of 232). These did not differ significantly with 
regard to transfusion appropriateness (p=0.19). When the  
pre-transfusion count was indicated on the request form 
but differed from the actual count, the median deviation 
in platelet count was 4.5×109/L (IQR=2.5-8.9×109/L). The 
clinical file pre-transfusion counts which matched those 
of their corresponding request forms were significantly 

Table IV - Reasons for inappropriate and appropriate platelet transfusions in 154 acute leukaemia patients 
by age group and location of transfusion

Characteristic Total (%) Children (%) Adults (%) Outpatient (%) Ward (%) ICU (%)

Inappropriate

No pre-transfusion count 34 (18.5) 21 (17.6) 13 (20.0) 12 (12.6) 21 (31.3) 1 (4.5)

Pre-transfusion count 
10-20×109/L without 
additional risk factors for 
bleeding

67 (36.4) 46 (38.7) 21 (32.3) 54 (56.8) 13 (19.4) 0 (0.0)

Pre-transfusion count 
>20×109/L without additional 
risk factors for bleeding

83 (45.1) 52 (43.7) 31 (47.7) 29 (30.5) 33 (49.3) 21 (95.5)

Appropriate

Pre-transfusion count 
<10×109/L 387 (69.0) 133 (59.4) 254 (75.4) 162 (74.3) 199 (63.8) 26 (83.9)

Concurrent antibiotic use 156 (28.26) 86 (38.4) 70 (20.8) 53 (24.3) 98 (31.4) 5 (16.1)

Active bleeding (WHO score ≥2) 10 (1.8) 3 (1.3) 7 (2.1) 3 (1.4) 7 (2.2) 0 (0.0)

Before invasive procedure 8 (1.4) 2 (0.9) 6 (1.8) 0 (0.0) 8 (2.6) 0 (0.0)

ICU: Intensive Care Unit; WHO: World Health Organization.
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lower (median=9.8×109/L) than those where they did not 
match (median=11.7×109/L, p=0.04) (Figure 2D). 
Reported transfusion reactions were present in 2.5% (19 of 
756) of all episodes, and more than half consisted of fever 
and rash (n=10 of 19; 52.6%).

DISCUSSION
This audit focused on platelet transfusions in ALL and 
AML patients since these are the main haematologic 
malignancies for which heavy and recurrent platelet 
transfusion is required. To our knowledge, this is the 
first audit assessing the appropriateness of platelet use 
exclusively in acute leukaemia patients.
Around half of the transfusions were indicated by the 
Haematology Department; this is expected given that 
they are responsible for treating the studied population 
and considering that most of these transfusions were 

prophylactically given to patients prior to chemotherapy 
or conditioning regimens for HSCT. Regarding patient 
location, half of the transfusions were performed on the 
wards, similar to a previous haematology audit8. Most 
transfusions in our acute leukaemia patients (96.8%) 
were prophylactic, which differs from other audit 
results showing a range of 35-69%4,8. This may be partly 
because, for the purposes of this audit, bleeding with a  
non-specified severity was assigned a WHO grade 1, which 
would exclude these cases from the therapeutic group.
One in every ten transfusions in our audit were platelet 
pheresis, which is considerably less than the up to 98% 
reported in high-income countries18. Most of these 
SDP transfusions were indicated by the Haematology 
Department, and more than half of them were 
administered in the Outpatient Clinic.
The proportion of transfusion appropriateness in our 

Figure 2 - Pre- and post-transfusion platelet counts for 745 episodes in 154 acute leukaemia patients according 
to various criteria
(A) Transfusion appropriateness. (B) Ordering service. (C) Transfusion classification. (D) Correspondence of request form count with actual count. 
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study was 75.3%, which is consistent with results from 
previous audits that included haematologic patients8,15. 
Our higher proportion of guideline adherence in 
therapeutic rather than prophylactic episodes is also in 
line with previous audits8,19. Pre-procedure transfusions 
had a higher rate of appropriateness than the overall 
prophylactic transfusions; most procedures consisted of 
lumbar puncture and central venous catheter placement. 
This is to be expected given the diagnostic and therapeutic 
approach necessary in haematology patients. In this 
respect, it is important to note that the recommendation 
for the use of a higher platelet transfusion threshold in 
specific circumstances in haemato-oncology patients has 
been included in recent guidelines20. 
As previously observed8,21, a transfusion that is not 
adherent to guideline standards does not necessarily 
indicate that it is inappropriate, given that some particular 
patient subgroups (i.e. acute promyelocytic leukaemia) 
or setting (i.e. an expected platelet count drop below 
transfusion threshold before the next visit) may warrant 
a transfusion in spite of not being explicitly accounted for 
in the guidelines.
Previous audits have suggested that inappropriate 
prophylactic transfusions are explained by the 
physicians’ tendency to transfuse on the safer side of 
the transfusion threshold15,22. In our study, however, a 
threshold <20×109/L for all prophylactic episodes would 
only increase appropriateness by 2%. Interestingly, 
a pre-transfusion platelet count >20×109/L without a 
justifiable reason for transfusion accounted for most of 
the inappropriate transfusions in the ICU. Although there 
is no clear explanation for this, it might have been due to  
under-documentation regarding bleeding or additional 
risk factors, such as sepsis.
The pre-transfusion platelet count remains the single most 
important factor in the decision to transfuse, which explained 
our decision to adjudicate episodes without a recorded pre-
transfusion count as inappropriate.
Total and prophylactic platelet transfusions in ALL had a 
significantly lower rate of appropriateness than AML. No clear 
explanation for this was identified; however, this could have 
been due to a more liberal transfusion practice in ALL paediatric 
patients, who are perceived to be at a higher risk of bleeding. 
Differences in compliance with guidelines according to 
haematologic diagnosis have not been previously characterised.

The pre-transfusion count was lower in episodes in which 
the value recorded in the patient chart matched that of 
the blood bank order form. This underpins the relation 
between accurate recording practice and appropriate 
transfusion itself. Furthermore, over half of the episodes 
did not have a platelet count recorded on the blood bank 
form, and of those that did have it but had a different 
value, the median difference was 4.5×109/platelets/L, in 
contrast with the 9×109/L previously reported14. On the 
other hand, the rate of episode documentation in the 
clinical file was lower than expected at 40%, in agreement 
with that in the literature. These findings stress the need 
to improve physician training on the importance of proper 
and consistent recording for purposes of quality audits.
The difference in transfusion appropriateness between 
HSCT-related and non-related cases was not significant, 
and over three-quarters of HSCT-related transfusions 
were indicated by the Haematology Department. Although 
transfusion appropriateness has not been assessed in 
HSCT recipients, the threshold of 10×109/L is currently 
considered adequate23. 
Transfusion reactions were recorded in 2.5% of episodes, 
which is consistent with previous reports and underscores 
the need for medical residents to be aware of the possible 
negative effects of platelet transfusions, which have the 
highest rate of transfusion-derived complications24. 
This study has limitations. Due to the multiple transfusion 
episodes registered per patient, appropriateness may 
be dependent on patient management rather than on 
separate transfusions, representing a potential statistical 
bias, which has been previously described4,10. Also, the 
reduced number of therapeutic transfusions might 
impair the generalisation of our results for episodes in this 
category.

CONCLUSIONS
Most platelet transfusions in patients with acute 
leukaemia were appropriate. Findings varied according to 
patient location and medical department. Ordering and 
documentation standards need to be improved to prevent 
inappropriate platelet transfusions. Finally, continuing 
education on transfusion medicine and reinforcing the 
application of guidelines by physicians in training will lead 
to improved, safe, and cost-efficient platelet transfusion 
practice.

© SIM
TIP

RO Srl

All rights reserved - For personal use only 
No other use without premission



44

Jaime-Pérez JC et al

Blood Transfus 2021; 19: 37-44  DOI 10.2450/2020.0045-20

ACKNOWLEDGEMENTS
The Authors thank Sergio Lozano-Rodriguez, MD, for his 
critical review of the manuscript.

AUTHORSHIP CONTRIBUTIONS
JCJ-P is responsible for the study concept, design, and 
supervision, writing the original draft, review and editing. 
GG-S is responsible for study validation, formal analysis, 
and writing the original draft. GAT-H is responsible for 
software validation, and study investigation. DMA-N 
is responsible for data curation and study investigation. 
LJM-R is responsible for study supervision and review. 
DG-A is responsible for writing the article, review and 
editing. 

The Authors declare no conf licts of interest.

REFERENCES
1.	 Wandt H, Schaefer-Eckart K, Wendelin K, et al. Therapeutic platelet 

transfusion versus routine prophylactic transfusion in patients with 
haematological malignancies: an open-label, multicentre, randomised 
study. Lancet 2012; 380: 1309-16.

2.	 Kaufman RM, Djulbegovic B, Gernsheimer T, et al. Platelet transfusion: 
a clinical practice guideline from the AABB. Ann Intern Med 2015; 162: 
205-13. 

3.	 Cameron B, Rock G, Olberg B, Neurath D. Evaluation of platelet transfusion 
triggers in a tertiary-care hospital. Transfusion 2007; 47: 206-11. 

4.	 Etchells M, Spradbrow J, Cohen R, et al. Audit of appropriate use of 
platelet transfusions: validation of adjudication criteria. Vox Sang 2018; 
113: 40-50. 

5.	 Hui C-H, Williams I, Davis K. Clinical audit of the use of fresh-frozen 
plasma and platelets in a tertiary teaching hospital and the impact of a 
new transfusion request form. Intern Med J 2005; 35: 283-8. 

6.	 Jamal R, Hoe TS, Ong LC, et al. A clinical audit on the practice of platelet 
transfusions at a tertiary paediatric referral centre. Malays J Pathol 1998; 
20: 35-40. 

7.	 Estcourt LJ, Birchall J, Allard S, et al. Guidelines for the use of platelet 
transfusions. Br J Haematol 2017; 176: 365-94. 

8.	 Estcourt LJ, Birchall J, Lowe D, et al. Platelet transfusions in haematology 
patients: are we using them appropriately? Vox Sang 2012; 103: 284-93. 

9.	 Simpson MB. Prospective-concurrent audits and medical consultation 
for platelet transfusions. Transfusion 1987; 27: 192-5. 

10.	 Qureshi H, Lowe D, Dobson P, et al. National comparative audit of the use 
of platelet transfusions in the UK. Transfus Clin Biol 2007; 14: 509-13. 

11.	 Thomson A, Contreras M, Knowles S. Blood component treatment: a 
retrospective audit in five major London hospitals. J Clin Pathol 1991; 
44: 734-7. 

12.	 Charlewood R. Platelet Usage in Seven New Zealand Hospitals Final 
Report. Auckland; 2007. Available at: ttps: //www.clinicaldata.nzblood.
co.nz/resourcefolder/audits/Platelet Audit final report.pdf. Accessed on 
10/02/2020.

13.	 Arewa OP. One year clinical audit of the use of blood and blood 
components at a tertiary hospital in Nigeria. Niger J Clin Pract 2009; 12: 
429-33. 

14.	 Sonnekus PH, Louw VJ, Ackermann AM, et al. An audit of the use of 
platelet transfusions at Universitas Academic Hospital, Bloemfontein, 
South Africa. Transfus Apher Sci 2014; 51: 44-52.

15.	 Eikenboom JCJ, van Wordragen R, Brand A. Compliance with prophylactic 
platelet transfusion trigger in haematological patients. Transfus Med 
2005; 15: 45-8. 

16.	 Miller AB, Hoogstraten B, Staquet M, Winkler A. Reporting results of 
cancer treatment. Cancer 1981; 47: 207-14. 

17.	 New H V., Berryman J, Bolton-Maggs PHB, et al. Guidelines on transfusion 
for fetuses, neonates and older children. Br J Haematol 2016; 175: 784-828. 

18.	 Andreu G, Vasse J, Sandid I, et al. Use of random versus apheresis platelet 
concentrates. Transfus Clin Biol 2007; 14: 514-21. 

19.	 Birchall J, Estcourt L, Dalton D, et al. 2010 Re-Audit of the Use of Platelets 
in Haematology. Birmingham; 2011. Available at: http: //hospital.blood.
co.uk/media/26866/nca-platelet_re-audit_report-st_elsewheres_nhs_
foundation_trust_2010.pdf. Accessed on 10/02/2020.

20.	 Schiffer CA, Bohlke K, Delaney M, et al. Platelet transfusion for patients 
with cancer: American Society of Clinical Oncology Clinical Practice 
Guideline update. J Clin Oncol 2018; 36: 283-99. 

21.	 Draper NL. Special blood product requirements of acute promyelocytic 
leukemia. Oncol Times 2016; 38: 5-6. 

22.	 Verma A, Pandey P, Khetan D, Chaudhary R. Platelet transfusions in 
clinical practice at a multidisciplinary hospital in North India. Transfus 
Apher Sci 2008; 39: 29-35. 

23.	 Diedrich B, Remberger M, Shanwell A, et al. A prospective randomized 
trial of a prophylactic platelet transfusion trigger of 10×109 per L versus 
30×109 per L in allogeneic hematopoietic progenitor cell transplant 
recipients. Transfusion 2005; 45: 1064-72. 

24.	 Heddle N, Klama L, Griffith L, et al. A prospective study to identify the 
risk factors associated with acute reactions to platelet and red cell 
transfusions. Transfusion 1993; 33: 794-7. 

© SIM
TIP

RO Srl

All rights reserved - For personal use only 
No other use without premission




