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Why do we use platelet transfusions?




Haematology patients use the
majority of platelet transfusions
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Data from North West of England and Wales Audit of platelet use and wastage.

Pendry & Davies 2011. Blood and Transplant Matters. 17-19.



Platelet usage increasing
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Majority of platelet transfusions

are prophylactic

Reason for Audited Appropriate Outside
Transfusion episodes in guidelines
each category
Prophylactic 69% 60% 34%
Pre -procedure 15% 64% 23%
Therapeutic 13% 84% 5%
Unclear 3% 0% 0%

Platelet Transfusions in Haematology Patients: Are we using them appropriately? Estcourt et al 2012. Vox Sanguinis;103(4):284-293




Current Issues in Prophylactic
Platelet Transfusion Studies

Platelet dose
Platelet threshold
Therapeutic versus prophylactic

Type of platelet component


Presenter
Presentation Notes
615/1375 appropriate prophylactic platelet transfusions in recent audit given above threshold of 10

Little evidence to back-up these presumed risk factors although expert opinion 
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Platelet Dose

Number of Patients with clinically significant

bleeding

Study dose Standard dose Risk Ratio
Study or Subgroup Bvents Total BEwvenis Total Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

3.2.1 Low dosage platelet transfusions versus standard dosage platelet transfusions

Heddle 2004 30 a8 30 1 9. 0% 1.05[0.74,1.590]
Slichter 2010 296 417 292 423 BY9.T% 1.03[0.94,1.17]
Tinmauth 2004 G a6 4 a4 1.2% 1.47[0.44, 4.94]
Subtotal (95% CI) 531 539 100.0% 1.04 [0.95, 1.13]
Total events 332 326

Heterogeneity; Chi*= 036, di= 2 (F=0.84); F= 0%
Test for overall effect Z=0.79 {F =0.43)

3.2.2 High dosage platelet transfusions versus standard dosage platelet transfusions

Sensebe 2004 3 43 2 43 0.7 % 1.50 [0.26, 8.59]
Slichter 2010 302 432 292 423 99.3% 1.01 [0.93, 1.11]
Subtotal (95% CI) 480 471 100.0% 1.02 [0.93, 1.11]
Total events 304 294

Heterogeneity: Chi==0.20, df=1 (P = 0.66); F=0%
Test for overall effect £=0.35{F=0.73)
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Prophylactic platelet transfusion for prevention of bleeding in patients with haematological disorders after chemotherapy and

stem cell transplantation Estcourt et al 2012. Cochrane Database of Systematic Reviews
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NHS
Blood and Transplant

Platelets
Don’t use two...

...when one will do

For prophylactic u=e in a 70kg adult, one adult therapautic dasa
LATD) typically gives an immediate rise In platelet count of
approximately 20 - 40 x 10%1

Do nat administer double dose platelets for prophdactic transfusions
as this practice does not decrease the risk of bleeding,

Request and administer one urst/ATD, then reassess your patient.

A platelet Increment can be obtained 10 minutes
after completion of the transfusion
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Platelet Threshold

Number of Patients with clinically significant
bleeding

Lower trigger  Higher trigger
Study or Subgroup  Bwvents  Total Bevents  Total

Risk Ratio

Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

2.2.1 Platelet threshold = 10 vs. < 20

Heckman 1997 17 ar r 41
Rebulla 1997 24 135 24 120
Subtotal (95% CI) 172 161
Total events 46 a1

Heterogeneity: Chif=4.01, df=1 (P =0.08); F=75%
Test for overall effect: £=1.69 (F = 0.09)

2.2.2 Platelet threshold < 10 vs. < 30

Diedrich 2004 14 74 13 ar
Subtotal (95% CI) 79 87
Total events 14 13

Heterogeneity: Mot applicable
Testfor overall effect: £= 048 (F = 0.63)

Total (95% CI) 251 248
Total events g0 44
Heterogeneity: Chif=417, df =2 (P=012); F=52%
Testfor overall effect: Z=1.69 (F = 0.09)

14.9%

57.2%
72.1%

27.9%
27.9%

100.0%

289126, 5.745]

1.07 [D.6E, 1.74]
1.41[0.95, 2.10]

1.19[0.59, 2.37]
1.19[0.59, 2.37]

1.35 [0.95, 1.90]
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Prophylactic platelet transfusion for prevention of bleeding in patients with haematological disorders after chemotherapy and
stem cell transplantation Estcourt et al 2012. Cochrane Database of Systematic Reviews



Morning platelet count is a poor
predictor of bleeding risk
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Morning Platelet-Count Category (<10 mm?)

Mao. of

Diays 652 3240 3343 3194 2449 1976 1501 1142 1000 774 &77 513 408 3538 2% 232 192 1a2 140 139 1360

Dose of prophylactic platelet transfusions and prevention of hemorrhage. Slichter et al. NEJM 2010;362:600-613
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Presentation Notes
=General consensus morning platelet count used to guide usage of prophylactic platelet transfusion
BCSH guidelines threshold 10 for patients without additional risk factors and reversible cause BM failure

However, data from this recent large platelet dose study (1352 pts) showed no difference in the proportion of days (17%) in which WHO grade 2 or above bleeding occurred at platelet counts between 6 and 80. 

Friedmann (2002) large retrospective study (nearly 3000 patients) showed no relationship between morning platelet count and WHO grade 3 or 4 bleeding

This raises question
Are we using right measure to guide use of prophylactic plt transfusions?


Relationship between
number of platelet
transfusions, platelet
Increments and days
to next transfusion

5 10 15 20 25
Platelet Transfusion Number
©2005 by American Society of Hematology

5357

_Ei_. () ® 1 hour
L)

o 4o O 18-24 hours
- 30 A‘\\."-.. A Mean days to next transfusion [
5

w 25

c

£

5 20 -

S

Q

£ 15

it

-

@ 10 -

3

o i

c 9

3

= 0

Mean Days to Next Transfusion

Mean Platelet Increment (x 103/uL) >

- =S N N w W
[ = &) | o O o O, o O

4 @® 1 hour

O 18-24 hours
A Mean days to next transfusion

|
I
L g

5 10 15 20 25
Platelet Transfusion Number

1-hr increment
18-24 hr increment

» O @

Days to next transfusion
A = all patients
B = antibody negative patients

Slichter S J et al. Blood 2005;105:4106-4114

Mean Days to Next Transfusion
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Presentation Notes
Relationship between number of platelet transfusions and platelet increments at 1 hour and 18 to 24 hours after transfusion and days to next transfusion. (A) The mean 1-hour posttransfusion platelet increments are plotted for the first 25 transfusions given to all study patients. These data represent 6334 transfusions given to 533 patients (•). Similar data for the 18- to 24-hour posttransfusion platelet increments are shown for 5555 transfusions given to 531 patients (○). Data for days to next transfusion for 5955 transfusions given to 530 patients (▴). (B) When the same analyses are plotted for only lymphocytotoxic antibody-negative patients, the results are similar. One-hour increments for 5484 transfusions given to 477 patients (•), 18- to 24-hour increments for 4833 transfusions given to 475 patients (○), and days to next transfusion for 5144 transfusions given to 474 patients (▴). Dotted lines are best fit of the data for 1-hour posttranscription increments; dashed lines, for 24-hour posttransfusion increments; and solid lines, for days to next transfusion.


Multicentre trials of prophylaxis
VS.
no prophylaxis

Intervention: no prophylaxis
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Number of Patients

AML Patients

Autologous SCT

Platelet transfusions/
patient

Proportion of patients
receiving platelet
transfusions

Clinically significant
bleeding

Severe or life-
threatening bleeding

Bleeding in
autologous sub-group

German Study (Wandt 2012)

Prophylaxis No Prophylaxis

194 197

96 94

98 103

2.44 1.63

(2.22 t0 2.67) (1.42 to 1.83)

NR NR

19% 42%

2% 6%
(7/343 Rx cycles) (21/301 Rx

cycles)

8% 28%

(3to 14) (19 to 37)

TOPPS (Stanworth 2013)

Prophylaxis

298

55

210

3.0+3.2

89%
(266/298)

43%
(128/298)

0.3%
(1/298)

45%

No Prophylaxis

300

55

210

1.7+26

59%
(176/300)

50%
(151/300)

2%
(6/300)

47%

Wandt et al. Therapeutic platelet transfusion versus routine prophylactic transfusion in patients with haematological

malignancies: an open-label, multicentre, randomised study. Lancet 2012.
Stanworth et al. A no-prophylaxis platelet transfusion strategy for hematologic malignancies. NEJM 2013



Pathogen-reduced platelets
Number of Patients with any bleeding

PCT Plis Standard Phs Risk Ratio
Study or Subgroup  Beents Total Bvents  Total Weight M-H, Random, 95% Cl

Risk Ratio
M-H, Random, 95% Cl

1.3.1 Intercept pls vs standard plts - multiple platelet transfusion studies

Janetzka 2005 14 22 14 21 14.0% 0.89 [0.59, 1.39]
kerkhaoffs 2010 27 aa 14 99  10.6% 1.66 [0.99, 2.76]
MeCullough 2004 296 318 2495 327 3T TH 1.03[0.98,1.08]
yvan Rhenen 2003 ar 52 az a1 22.0% 1.13[0.86, 1.49)
Subtotal (95% CI) 477 498 84.3% 1.08 [0.91, 1.30]
Total events ard 361

Heterageneity: Tau*=0.02 Chi*= 562, df =3 (F=013); F=47%
Test for overall effect £=0.89(F =037

1.3.2 Mirasol plits vs standard plts - multiple platelet transfusion studies

Cazenawve 2010 33 a6 23 4 157T% 1.38[0.95, 2.02]
Subtotal (95% CI) K6 B4 15.7% 1.38 [0.95, 2.02]
Total events 33 23

Heterageneity: Mot applicatle
Test for overall effect £=1.68(F=0.0%

Total (95% CI) 533 552 100.0% 1.14 [0.93, 1.38]
Tatal events 07 384

Heterageneity: Tau®=0.03 Chi*= 9.69, df=4 (F=0.09); F=59%

Test for overall effect £=1.28(F=020

Test far subaroup differences: Chif=1.30, df=1{P=0.258), F=23.0%

-

05 07 15 2
Favours PCT plts  Favours standard plts

Pathogen-reduced platelets for the prevention of bleeding. Butler et al. 2013. Cochrane Database of Systematic Reviews.



Pathogen-reduced platelets
Number of platelet transfusions/day

PCT Pits Standard Phts Mean Difference Mean Difference
Studyor Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl I, Fixed, 95% CI
1.17.1 Imtercept plts vs standard plis - multiple platelet transfusion studies
Janetzko 2004 0.7 0.3 22 na 07 21 1.4% -010[-0.42 022
McCullough 2004 0r4 031 3Me8 065 031 327 B4.48%  0.09[0.04, 014 -
Subtotal (95% CI) 340 348 659% 0.09 [0.04, 0.13] *

Heterogeneity: Chi==1.29, df=1 (P =026 F=22%
Testfor overall effect; £= 3.56 (F = 0.0004)

1.17.2 Mirasol pits vs standard pits - multiple platelet transfusion studies

Cazenave 2010 0.24 018 i 0.2 019 24 341% 0.04 [0.03, 0.11] T
Subtotal (95% CI) 56 54 34.1% 0.04[-0.03, 0.11] i

Heterogeneity: Mot applicable
Testfor averall effect: Z=119{F =023

Total (95% CI) 396 402 100.0% 0.07 [0.03, 0.11] &
Heterogeneity: Chi*= 252 df=2 (P =028}, F=21% 2201 0 o109

Test for overall Eﬁ'EI:.’[Z L£=3488(F = 0.0003) Favours PCT plts  Favours standard plts
Test for subgroup differences: Chif=1.24, df =1 (P=0.27) F=191%

Pathogen-reduced platelets for the prevention of bleeding. Butler et al. 2013 Cochrane Database of Systematic Reviews



Pathogen-reduced platelets
platelet refractoriness

PCT Pits Standard Pits Risk Ratio Risk Ratio
Study or Subgroup Bvents Total BEvents  Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.9.1 Intercept plis vs standard plts - multiple platelet transfusion studies
Agliastro 2006 1] 149 1] 11 Mot estimahle
Janetzko 20045 4 22 1] 21 1.7% 8.61[0.49 150.72]
kerkhoffs 2010 2 a5 2 99 £.1% 116 [017, 8.09] N E—
McCullough 2004 3 318 23 327 T8.3% 3.04[1.94, 4.79] |
van Rhenen 2003 4 52 3 51 101% 1.31 [0.31, 5.59] B
Subtotal (95% CI) 496 509 93.2% 2.83 [1.88, 4.26] &
Total events 7a 28

Heterogeneity: Chi*= 2.8, df= 3 (P =0.46); F=0%
Test for overall effect: = 5.00{F = 0.00001)

1.9.2 Mirasol pits vs standard pits - multiple platelet transfusion studies

Cazenave 2010 3 ok 2 a4 B.9% 1.45[0.25, 8.32] B e
Subtotal (95% CI) LG 54 6.8% 1.45 [0.25, 8.32] -‘-—
Total events 3 2

Heterogeneity: Mot applicable
Test for overall effect: Z= 0.41 (F = 0.6&)

Total (95% Cl) hh2 563 100.0% 2.74[1.84, 4.07] &
Total events a1 30

Heterogeneity: Chi=3.09, df= 4 (F=0.54); F=0%

Test for overall effect: = 4.958 (P = 0.00001)

Test for subgroup differences: Chi*= 054, df=1 (P =046, F=0%

0.001 0.1 10 1000
Favours PCT plts  Favours standard plis

Pathogen-reduced platelets for the prevention of bleeding. Butler et al. 2013 Cochrane Database of Systematic Reviews



Review of current Issues in Prophylactic
Platelet Transfusion Studies

Platelet dose
Platelet threshold
Therapeutic versus prophylactic

Type of platelet component



Future research

e More evidence required for use of platelet
transfusions prior to procedures

* A better understanding of all haemostatic
changes in patients with haematological

disorders

A more patient-centred approach to platelet
transfusions required
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