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THE PROBLEMS

o Mild inherited platelet function defects appear to
be common but poorly studied

o Majority of studies are retrospective with small
sample sizes of diverse patients

> Clinicians may have poor access to specialized
laboratory testing

o Variation exists in laboratory practices

Jennings et al. Platelet function testing. J  Clin Pathol . 2008; 61:950-954
Moffat et al. Variability in clinical laboratory. Thromb Haemost 2005;93:
549-553




@ QUESTION #1
What is the typical clinical presentation of
platelet storage pool deficiency?
i




PSPDrelated Bleeding

A Typical bleeding manifestations
0 Unexplained or extensive bruising
0 Epistaxis
0 Oral cavity
o0 Upper and lower Gl bleeding
0 Menorrhagia and post -partum hemorrhage
0 Hematuria
0 Dental extractions and invasive procedures

A Spontaneous joint and deep muscle
bleeds are UNCOMMON



BLEEDING SYMPTOMS IN OUR PSPD
P OPULATION

Bleeding Symptoms  in 105 Pediatric Patients

Easy Bruising 56.3%
Epistaxis 39.1%
Oral Cavity Bleeding 34.5%
Heavy Menstrual Bleeding 29.9%
Bleeding After Tooth Extraction 12.6%
Excessive Bleeding From Minor Wounds 6.9%
Gastrointestinal Bleeding 6.9%
Asymptomatic 10%

Sladky et al. PFA-100 does not predict
PSPD. Haemophilia 2012; 18: 626-629




Use of a quantitative pediatric bleeding questionnaire to assess
mucocutaneous bleeding symptoms in children with a platelet

function disorder

T.T.BISS,* V.S BLANCHETTE,*+D. S. CLARK,* C. D. WAKEFIELD,* P. D. JAMES] and M. L. RAND*§
*Division of Haematology/Oncology, The Hospital for Sick Children, Toronto; tDepartment of Paediatrics, University of Toronto; jDepartments

of Medicine and of Pathology and Molecular Medicine, Queen's University, Kingston; and §Department of Laboratory Medicine and
Pathobiology, University of Toronto, ON, Canada

To cite this article: Biss TT, Blanchette VS, Clark DS, Wakefield CD, James PD, Rand ML. Use of a quantitative pediatric bleeding questionnaire to
assess mucocutaneous bleeding symptoms in children with a platelet function disorder. J Thromb Haemost 2010; 8: 1416-9.

N=23, included 7 children with PSPD (age 7 -14 years)

Median Bleeding Score = 7 (range 2 -15)




Journal of Thrombosis and Haemostasis, 11; 16631668 DOL: 10.1111/jth. 12332

ORIGINAL ARTICLE

Utility of the ISTH bleeding assessment tool in predicting

platelet defects in participants with suspected inherited
platelet function disorders

G.C. LOWE, M. LORDKIPANIDZE and S. P. WATSON ON BEHALF OF THE UK GAPP STUDY GROUP
Centre for Cardiovascular Sciences, Institute of Biomedical Research, College of Medical and Dental Scences, University of Birmingham,

Edgbaston, Birmingham, UK
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predicting platelet defects. JTH
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Table 1 Subgroup analyses for the 1
score 1n patients with and without a p

Patients with platelet

Bleeding detects (median,
symptom interquartie range)
Epistaxis , 03
Cutaneous 1, -2

bleeding
Postoperative 4, 2-6

bleeding

(including

post-dental

work)

Menorrhagia 3, 1-4

Lowe et al. Utility of ISTH BAT in
predicting platelet defects. JTH
2013




@ QUESTION #2
Laboratory Investigations d Can we screen
(»  for PSPD using the PFA  -1007?




L ABORATORY TESTS AVAILABLE AT
NCH

- PFA-100
o Platelet aggregation studies
o ~2008 0 on site Platelet Electron microscopy

o 2006 0 Platelet Physiology Subcommittee of the
ISTH-SSC concluded ot here
iInformation on the PFA -100 in congenital
platelet disorders as reported studies have small
sample sizes and a variety of disorders

o There were no published reports investigating
the ability of the PFA -100 to detect PSPD

| S




PLATELET FUNCTION ANALYZER (PFA -
100®)

/ \ \ A Originally developed as a

| screening tool for VWD

A Simulates primary
hemostasis through
Interaction of platelets
with microscopic apertures
cut into membranes coated
with either COL/EPI or
COL/ADP




Haemophilia

Haemophbilia (2012), 18, 626629 DO 10.11114.1365-2516.2011.02733 %

ORIGINAL ARTICLE Laboratory science

The PFA-100% does not predict delta-granule platelet storage
pool deficiencies

J. L. SLADKY.,* J. KLIMA,+ L. GROOMS,] B. A. KERLIN*{§ and 5. H. O’'BRIEN*{§

*College of Medicine, The Obio State University, Columbus, OH; {Center for Innovation in Pediatric Practice, The Research
Institute at Natiomwide Children’s Hospital, Columbus, OH; {Division of Pediatric Hematology/Oncology'BMT, Natiomwide
Children’s Hospital, Columbus, OH; and §Center for Clinical and Translational Research, The Research Institute at Natiomwide
Children’s Hospital, Columbus, OH, USA
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Sladky et al. PFA-100 does not predict
PSPD. Haemophilia 2012; 18: 626-629
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Haemophilia

Haemophilia (2012), 1-5 DO 10,1111/ hae 12012

ORIGINAL ARTICLE

Menstrual bleeding patterns and prevalence of bleeding
disorders in a multidisciplinary adolescent haematology
clinic

K.T.VO,* L. GROOMS,t J. KLIMA,# C. HOLLAND-HALL*§ and S. H. O’BRIEN* 1

* Department of Pediatrics, The Ohio State University/Natiomwide Children’s Hospital, Columbus, OH USA; tDivision of
Pediatric Hematology/Oncology/BMT, Natiomwide Children’s Hospital, Columbus, OH USA; fCenter for Innovation in
Pediatric Practice, The Research Institute at Natiomwvide Children's Hospital, Columbus, OH USA; and §Division of
Adolescent Medicine, Nationwide Children’s Hospital, Columbus, OH USA




PSPD pPoEVIC OIN HMB C LINIC

1 Percentage

Age (years)

g-12 18 1
A n= 105 patients o 18 ® 7
A Referred fOI‘ Referral catchment - y

Franklin county

HMB Contiguous county 29 18

Mon-contiguous county 29 28

0 I Referring physician specialty
A 62 /0 dlagnosed Pediatrics 31 9
Wlth a bleedlng F:al:ni.l}' Medicine 27 34
] Grynecology 18 23
disorder Other 3 4
Period lasts =7 days 63 &0
A 36% had Required double protection during period 39 Sh

Missed school because of penod 50 48

P S P D Iron deficient 39 37

Final -IJ.i.'dE[HJ!ii..‘i

ﬁ Platelet storage pool deficiency k1. 36

von Willebrand disease 10 9

Other platelet function defect 5 5

. Ehlers-Danlos syndrome 7 7

Menstrual bleedmg patterns Combined bleeding disorders 2 2

and prevalence of bleeding None 40) 18
disorders in multidisciplinary Interventian

adolescent haematology clinic. Hemostatic therapy 54 51

K. Vo et al. Haemophilia (2013) Hormonal therapy 73 70




© QUESTION #3
Laboratory Investigations d Is platelet
(»  electron microscopy a reliable and accurate
test?




PLATELET ELECTRON MICROSCOPY

o In a survey of 8 centers, all laboratories correctly
identified healthy control sample vs. subject with
PSPD sample

o BUT the reported average number of granules
ranged from 3.6 to 8.8

o Three sites provided the lower limit of their
reference range (2, 3.5 and 4)

o Important to establish a site -specific reference
range to guide interpretation

Hayward et al. Results of an external proficiency.
Am J Clin Pathol 2009; 131:671-675




SPECTRUM OF PLATELET EM R ESULTS
2009 - 2012
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Kudron et al. Platelet EM and LTA findings in
PSPD. ASPHO Annual Meeting 2013




PLATELET AGGREGATION RESULTS IN
PATIENTS WITH PSPD ( N=97)
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Kudron et al. Platelet EM and LTA findings in
PSPD. ASPHO Annual Meeting 2013




WHAT ABOUT THAT PSPD EPIDEMIC??

o Given the high frequency of PSPD seen in HMB
patients in our adolescent hematology clinic, could
PSPD be a RESULT of chronic bleeding in addition
to a cause of bleeding?

- I'n other wordsé does chronic
deplete the delta granules in platelets?

Steve Pipe, MD
Regional Hemophilia Meeting - 2010




EVALUATING EM RESULTS OVER TIME

o AIm #1 - Determine the intra -patient variability
of platelet EM findings

o Aim #2 - Determine if the average number of a-
granules increases once the chronic bleeding of
HMB improves after treatment

o |nclusion Criteria

- 10-18 yr old females (n=15) with HMB referred
for evaluation of a bleeding disorder

- aPSPD - defined by less than 3.68 a granules
on initial platelet EM

. Agree to treatment of HMB with DDAVP,
tranexamic acid or hormonal contraception




STUDY TIME LINE

A Hematologyworkup
M Platelet EM #1- standard of care
1 Rxfor OCP with education

! Programcoordinator (PC) calls all
1week - : PSPDpts
later : : 9 Inform patients abougtudy

o e l

1 RoutineDDAVP Challenge
1 MIQ --Menorrhagia Impact

Questionnaire No Treatment
o PlateletEM #2Z-prepare slide and hold

1

1 PlateletEM #3—performEM #2 and #3
! Repeat Menorrhagia Impact Treatment

Questionnaire Initiated

Third
Visit
3 months
later




RESULTS O INDIVIDUAL VARIATION OVER
TIME

| 1| 2¢ | 3¢ | Range _

1 3.54 3.61 4.33 0.79
2 3.57 2.89 2.27 1.3
3 2.84 3.69 4.2 1.36
4 2.89 4.19 2.66 1.53
S 2.15 2.49 2.26 0.34
6 1.24 1.87 2.29 1.05
Il 3.18 2.46 3.12 0.72
38 2.11 1.93 2.14 0.21
9 2.86 1.36 3.91 2.55
10 2.49 3.27 2.92 0.78




Now WHAT 7?77

> Not sending Platelet EM studies in new patient
evaluations

o If PFA abnormal or clinical suspicion of
underlying bleeding disorder, platelet agg;egation
studies are sent |
o Pathology lab is performing a
prospective EM normal range study
accruing very slowly

> New hematology director
convinces laboratory to buy an

LTA that can measure adenine
nucleotide release!




@ QUESTION #4
How do | create a surgical plan for my
() patient with PSPD?




DESMOPRESSIN (DDAVP)

(0]

DDAVP has been shown to be clinically
effective in children with platelet
function defects

Published data are quite scarce

The effect of DDAVP on platelet activity
IS not well understood

Clinical response (defined as
normalization of PFA -100) described in
75-93% of patients in three case series
(total Nn=65)

Ben-Ami & Revel -Vilk . Use of DDAVP in children
with bleeding disorders. Pediatr Blood Cancer 2013




DDAVP C HALLENGES 0O Our PSPD
E XPERIENCE

o 54% of patients had a normal baseline PFA -100
o 62 patients underwent a DDAVP challenge
o 92% - C-EPI closure time shortened by >10 seconds

o 92% - C-ADP closure time shortened by >10
seconds

o Three patients had longer C -EPI after treatment,
one patient had longer C -ADP

> To challenge or not to challenge?
oMy approachee

Sladky et al. PFA-100 does not predict
PSPD. Haemophilia 2012; 18: 626-629




ANTIFIBRINOLYTICS

o Aminocaproic acid 0 50 mg/kg every 4 -6 hours

o Tranexamic acid 0 20-25 mg/kg every 8-12 hours (1
gram four times daily)

o Tranexamic acid 650 mg tablets??? 0 2 tablets
three times daily for first five days of menses




PLATELET T RANSFUSIONS

(0]

For surgeries with higher risk of bleeding, or for
patients with history of surgical bleeding, will
order platelets on hold with the procedure in the
event of uncontrollable bleeding

Avoid prophylactic platelet transfusions
whenever possible

Risk of alloantibody formation with platelet
transfusions not reported

Recombinant Factor Vlla if all else fails




@ QUESTION #5
How do | manage pregnancy and delivery in
() my patient with PSPD?




PLATELET FUNCTION DEFECTS AND
P REGNANCY

o For severe platelet function defects such as BSS
and GT, published literature is limited (case
reports and case series) but indicates significant
maternal bleeding complications

o Complete lack of literature in relation to
pregnancy complications and management for
women with mild platelet function disorders like
PSPD




POSSIBLE MATERNAL BLEEDING
COMPLICATIONS

@]

Invasive prenatal diagnostic procedures
. DDAVP a good option in 1 st/2"d trimester
Acute post-partum hemorrhage
Delayed post-partum hemorrhage

Wound hemorrhage
. C-section wound

. Episiotomy

. Perineal trauma

o

o

o




AT TIME OF DELIVERY

> For most women with mild to moderate platelet
function defects, tranexamic acid is often a
sufficient hemostatic cover

o Safe obstetric regional block has been prescribed
for women with mild platelet function  defects

o Six women with PSPD received TA and platelet
transfusion and did well with an epidural

Chi et al. Obstetric analgesia and
anesthesia in women with inherited
bleeding disorders. Thromb Haemost 2009




DONG@ FORGET LocAL MEASURES

o QObstetricians and midwives routinely take
precautions to prevent postpartum hemorrhage,
which is especially important in women with
bleeding disorders

o Uterine atony is the most common cause of PPH
In women WITH and without bleeding disorders

o Active rather than expectant management of
labor
. Aggressive administration of prophylactic  uterotonics

. Controlled traction of the umbilical cord during
delivery of the placenta

Minimize instrumental delivery, genital and perineal .
trauma to avoid vulvar/ perineal hematomas




DDAVP D URING DELIVERY

o DDAVP can cause fluid retention, hyponatremia
and seizures

o Recommend that fluids be restricted to 1000 mL
for the 24 h period after administration

o As women routinely receive two to three times that
amount of fluid at the time of delivery and also
routinely receive oxytocin, which also causes fluid
retention, DDAVP must be used with caution, if at
all




PREVENTING DELAYED PPH

o Close monitoring for PPH is recommended for at
least 3 weeks and preferably 6 weeks post -
partum

> As needed more reasonable than prophylaxis?

. Since neither risk of bleeding nor thrombosis well
known

o Treatment with anti -fibrinolytics can be used and
should be continued until lochia is minimal
. Tranexamic Acid: 1 gram four times daily

- DDAVP 0 fluid retention no longer a concern
after discharge from hospital

> Not a lot of data but both TA and DDAVP are .
released in very small amounts in breast milk




WRAP UP

1. What is the typical clinical presentation of
platelet storage pool deficiency?

2. Laboratory Investigations 9o Can we screen for
PSPD using the PFA -1007?

3. Laboratory Investigations 0 Is platelet electron
microscopy a reliable and accurate test ?

4. How do | create a surgical plan for my patient
with PSPD ?

5. How do | manage pregnancy and delivery in my
patient with PSPD?




http://www.mc.vanderbilt.edu/histology




