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The diagram summarizes ultrastructural features observed in thin sectionsof discoid platelets cut in the equatorial plane.
Components of the peripheral zoneinclude the exterior coat (EC), trilaminar unit membrane (CM), and submembrane
area containing specialized filaments (SMF), which form the wall of the platelet and line channels of the surface-connected
open canalicular system (OCS). The matrix of the platelet interior is the sol-gel zone containing actin microfilaments,
structural filaments, the circumferential band of microtubules (MT), and glycogen (Gly). Normal elements embedded in
the sol-gel zone include mitochondria (M), alpha granules (G), and dense bodies (DB). Collectively, they constitute the
organelle zone. The membrane systems include the surface-connected open canalicular system (OCS) and the dense
tubular system (DTS), which serve as the platelet sarcoplasmic reticulum.
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Figure 3-5 Normal hemostasis. A, After vascular injury, local neurohumoral factors induce a transient vasoconstriction.
B, Platelets bind via glycoprotein Ib (Gplb) receptors to von Willebrand factor (WWF) on exposed extracellular matrix
(ECM) and are activated, undergoing a shape change and granule release. Released adenosine diphosphate (ADP) and
thromboxane A, (TxA,) induce additional platelet aggregation through binding of plateler Gplib-lila receptors to
fibrinogen. This platelet aggregate fills the vascular defect, forming the primary hemostatic plug. C, Local activation of the
coagulation cascade (involving tissue factor and platelet phospholipids) results in fibrin polymerization, “cementing” the
platelets into a definitive secondary hemostatic plug that is larger and more stable than the primary plug and contains
entranped red cells and leukocvtes. D. Counterregulatory mechanisms. such as release of t-PA (tissue olasminogen
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Modified WHO Bleeding Assessments Scale:

WHO bleeding grade

Grade 1 Oropharyngeal bleeding < 30 minute in 24 hours
Epistaxis < 30 minute in previous 24 hours
Petechiae of oral mucosa or skin

Purpura < 1 inch in diameter

Spontaneous hematoma in soft tissue or muscle
Positive stool occult blood test

Microscopic hematuria or hemoglobinuria
Abnormal vaginal bleeding (spotting)

Grade 2 30 minute in previous 24 hours>Epistaxis
1 inch in diameter>Purpura

Joint bleeding

Melanotic stool

Hematemesis

Gross\visible hematuria

Abnormal vaginal bleeding (more than spotting)
Hemoptysis

Visible blood in body cavity fluid

Retinal bleeding without visual impairment
Bleeding at invasive sites

Grade 3 | Bleeding requiring red blood cell transfusion over routine transfusion needs
Bleeding associated with moderate hemodynamic instability

Grade 4 Bleeding associated with sever hemodynamic instability
Fatal bleeding
CNS bleeding on imaging study with or without dysfunction
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[21] 22 Jeandl
Buchanan GR. Bleeding signs in children with idiopathic thrombocytopenic purpura
Grade O Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
(None) (Minor) (Mild) (Moderate) (Severe) (Life-threatening or
Fatal)
Skin - Possibly a Definitely Numerous Extensive -
few new petechiae petechiae
petechiae petechiae and bruises | and bruises
and bruises | and bruises
Epistaxis - Blood in Active Active Repeated or | -
nares and bleeding < | bleeding> continuous
pillow 15 minutes | 15 minutes bleeding
Oral - Petechiae Submucosal | Intermediate | Continuous | -
on palate blood active bleeding
“blisters”; bleeding
no active
bleeding
Overall - Minor or Moderate Mucosal Mucosal Documented CNS or
mild skin or serve bleeding not | bleeding or | life-threating or fatal
bleeding; skin requiring suspected hemorrhage in any
no mucosal | bleeding; medical internal site
hemorrhage | no mucosal | attention hemorrhage
hemorrhage requiring
medical
attention

12




[22] 2-3 Jsaadl

ITP BLEEDING SCALE
Parameter Localization Grade O (None) | Graded 1 Grade 2
Patient- Skin None 1-5 hematomata | >5 hematomata
Reported and/or scattered | >2 cm diameter
petechiae and/or diffuse
petechiae
Oral None 1 blood blister Multiple blood
or >5 petechiae | blisters and/or
or gum bleeding | gum bleeding
that clears easily
with rinsing
Clinical Skin None See above See above
examination
Oral None See above See above
History Epistaxis None When blowing >5 min per
nose or <5 episode
min/episode
Stool None Occult Gross
Urine None Microhematuria | Macrohematuria
Menstrual Normal period Spotting Metrorrhagia or
between period | very heavy
bleeding
Pulmonary None n.a. Yes
Subconjunctival | None Yes n.a.
Intracranial None n.a. Yes
Sum
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Ultrastructure of megakaryocytes in healthy control and ITP. (A) Mature megakaryocyte (stage Ill) from a
healthy donor, showing the characteristic ultrastructure. The right panel shows a higher magnification of intact
mitochondria (arrowheads) and a normal demarcation pattern. Original magnification, x 3000 (left panel); and
x 18 000 (right panel). (B) Mature megakaryocyte of an ITP patient showing apoptotic characteristics. The right
panel shows a detail of the nuclear fragmentation (arrow) and chromatin condensation to the margins of the
nucleus (arrowheads). The cells shown in panels B-C are taken at a higher magnification than those in panel A.
The shrinkage of the cells and rounding up has reduced cellular volume considerably. Original magnification, x
7000 (left panel); and x 18 000 (right panel). (C) Mature megakaryocyte of another ITP patient showing
ultrastructural features of para-apoptosis. In the inset details are shown of cytoplasmic vacuolization, partly
as a result of swollen mitochondria (arrowheads), dilation of endoplasmic reticulum, and dilation of the
demarcation membrane system. The thick, enlarged peripheral margin (open arrow) in the cytoplasm lacks
organelles. Original magnification, x 7000 (left panel); and x 18 000 (right panel). N indicates nucleus.
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Cellular pathogenic mechanisms in immune thrombocytopenia (ITP). Multiple cells are involved in the
pathogenesis of ITP. B cells and plasma cells are abnormally regulated and produce autoantibodies, which bind
platelets and megakaryocytes (MKs), inducing their impairment and/or degradation in the spleen and liver.
The cellular immune response is also affected, leading to a decrease of Tregs and Bregs, which contributes to
autoreactive plasma cell survival (supporting autoantibody production) and unbalanced Th CD4* T cell subsets.
Moreover, cytotoxic CD8" T cells are also activated, inducing platelet and MK apoptosis as well as the
dysregulation of BM niche homeostasis
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Asymptotic
Significance (2-
Value df sided)
Pearson Chi-Square ,1022 1 , 749
Continuity Correction® ,000 1 1,000
Likelihood Ratio ,102 1 , 749
N of Valid Cases 40

p — value = 0.749 > 0.05
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Chi-Square Tests

Asymptotic
Significance (2-
Value df sided)
Pearson Chi-Square 1,2162 3 , 749
Likelihood Ratio 1,581 3 ,664
Linear-by-Linear Association ,353 1 ,552
N of Valid Cases 40

a. 4 cells (50,0%) have expected count less than 5. The minimum

expected count is ,43.

p — value = 0.749 > 0.05
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Asymptotic

Significance (2-

Value df sided)
Pearson Chi-Square 3,1522 ,369
Likelihood Ratio 3,339 ,342
Linear-by-Linear Association ,614 ,433
N of Valid Cases 40

a. 5 cells (62,5%) have expected count less than 5. The minimum

expected count is 1,27.

p — value = 0.369 > 0.05
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Medicine * Response Crosstabulation

Response
YES NO Total

Medicine HDD Count 15 8 23
% within Medicine 65,2% 34,8% 100,0%

MP Count 8 9 17

% within Medicine 47,1% 52,9% 100,0%

Total Count 23 17 40
% within Medicine 57,5% 42,5% 100,0%

il sdeal] Slaes 1d ) de a4y sSe SIS LES0-22 sl

Asymptotic
Significance (2-
Value df sided)
Pearson Chi-Square 1,3192 ,251
Continuity Correction® ,681 ,409
Likelihood Ratio 1,320 ,251
N of Valid Cases 40
p — value = 0.251 > 0.05
LCilasdial) o1es & de pu23-3 2t
Medicine * Response Crosstabulation
Response
YES NO Total
Medicine HDD Count 15 8 23
% within Medicine 65,2% 34,8% 100,0%
IVIG Count 12 5 17
% within Medicine 70,6% 29,4% 100,0%
Total Count 27 13 40
% within Medicine 67,5% 32,5% 100,0%

63



lagdiall Saxi xd ) de gl 38w SIS JLIR)0-24 Jean])

Asymptotic
Significance (2-
Value df sided)
Pearson Chi-Square ,1292 1 ,720
Continuity Correction® ,000 1 ,986
Likelihood Ratio ,129 1 , 719
N of Valid Cases 40

p —value = 0.720 > 0.05
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52,94 9 35,29 6 82,61 19 (/%10 x150< PLT)
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Healing * Medicine Crosstabulation

29.41

Medicine
HDD MP Total

Healing CR Count 19 6 25
% within Medicine 82,6% 35,3% 62,5%

sl Count 3 2 5

% within Medicine 13,0% 11,8% 12,5%

NR Count 1 9 10

% within Medicine 4.3% 52,9% 25,0%

Total Count 23 17 40
% within Medicine 100,0% 100,0% 100,0%

65



Chi-Square Tests

el Lilgil) Ll oS (51S LR/ 027 g

Asymptotic
Significance (2-
Value df sided)
Pearson Chi-Square 12,7472 2 ,002
Likelihood Ratio 13,763 2 ,001
Linear-by-Linear Association 11,937 1 ,001
N of Valid Cases 40

a. 3 cells (50,0%) have expected count less than 5. The minimum

expected count is 2,13.

p —value = 0.002 < 0.05

Tl Lilgil) Liainy) 0-28 Jsad/

Healing * Medicine Crosstabulation

Medicine
HDD IVIG Total

Healing CR Count 19 9 28
% within Medicine 82,6% 52,9% 70,0%

oSl Count 3 3 6

% within Medicine 13,0% 17,6% 15,0%

NR Count 1 5 6

% within Medicine 4,3% 29,4% 15,0%

Total Count 23 17 40
% within Medicine 100,0% 100,0% 100,0%
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Chi-Square Tests

Asymptotic
Significance (2-
Value df sided)
Pearson Chi-Square 5,4612 2 ,065
Likelihood Ratio 5,659 2 ,059
Linear-by-Linear Association 5,214 1 ,022
N of Valid Cases 40

a. 4 cells (66,7%) have expected count less than 5. The minimum

expected count is 2,55.

p — value = 0.065 > 0.05
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