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Diatesi emorragica:
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Medicina di base & Diatesi emorragiche

e Campanelli d’allarme nello studio medico
e Presa a carico di pazienti con diatesi emorragica
e Trombocitopenia

e Come prevenire il rischio emorragico

2 \\\\\\ \
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Campanelli d‘allarme
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La storia di Tommaso

58-year-old man

2 \\\\\\
Himostaseologie 2014;34:249 s il H T



@Vald

La storia di Tommaso

Complaint:
recurrent, bilateral, spontaneous
peri-orbital haematomas

2 \\\\\\
Himostaseologie 2014;34:249 o Yol H T
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Clinical inspection

Hamostaseologie 2014;34:249
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@Vald

La storia di Tommaso

Complaint:
recurrent, bilateral, spontaneous
peri-orbital haematomas

Present for one year

Involved physiciancs: General practitioner (GP),
Ear-Nose-Throat (ENT) physician, angiologist,
radiologist

Excluded pathologies: local tumor, fracture,
vascular malformation, thrombosis

Hamostaseologie 2014;34:249

Uil
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Working hypothesis ?

fp

Diagnostic procedure ?

Honil_

UNIL | Université de Lausann
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Serum free light chains & protein electrophoresis

Paraprotein: 11.8 g/I (IgG)

Immunofixation :
Monoclonal lambda light chain

~ Albumin| a1] [ Bripzll vy
. MY
Nnil__ %\\\\\\\v

Hamostaseologie 2014;34:249 10 it
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Bone marrow biopsy

Infiltration 15-20% plasma cells
with lambda light-chain restriction

“ e \\\\\‘
Hamostaseologie 2014;34:249 M nnesisane &\\\\\ v
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Bone marrow biopsy

Amorphous congo red
positive deposits
(amyloid)

Immunohistochemistry e
lambda light-chains

Hamostaseologie 2014;34:249 12 vt &\\\\\ v
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La storia di Tommaso

Final diagnosis

Multiple myeloma IgG Lambda

with

Amyloid purpura in the context of secondary
monoclonal immunoglobulin light-chain
amyloidosis

Hamostaseologie 2014;34:249
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Diagnosis at first sight
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Diagnosis at first sight

The New Zealand Medical Journal 2013

15

hoid_

UNIL | Université de Lausanne

\\\\\\‘
H T



Diagnosis at first sight

The New England Medical Journal 2017

16
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Diagnosis at first sight
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Diagnosis at first sight

. \\\\\\‘
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The American Journal of Medicine 2009 i el



Diagnosis at first sight

“ z \\\\\ \
Anesthesia & Analgesia 2007 ST A &\\\\ v



@vald

Diagnosis at first sight

Arthritis & Rheumatology 2006

20
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Di

d

B
- o~
" -
:

gnosis at first sight

Nephrol Dial Transplant 2000

21
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Bilateral, spontaneous peri-orbital haematomas

"‘f / W :T"
- Think of
=" Amyloidosis &

22 &\\\\\\\V
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La storia di Falco

66-year-old man
Acquired bleeding diathesis
Isolated prolonged aPTT

Confirmed several times over several weeks

Medical records: “Administer FFP & check aPTT afterwards”
Emergency room
Intracerebral haemorrhage

(S

Exitus letalis
85
5D ' _ MM
= Legend: 23 Senil— %\\\\\\\ v

aPTT, activated partial-thromboplastin time; FFP, fresh frozen plasma PR



@Vald

Oh ... La coagulazione !

24

UNIL | Université de Lausan

MR

. KoMV



Coagulation

INtrinsic pathway EXtrinsic pathway

979%b0 of in vivo thrombin . .~" 390 of in vivo thrombin

generation Q generation

Positive feed-back

mediated by thrombin

- Activates the

“amplification/propagation” O
pathway of coagulation.

. DN
Legend: - Wil %\t\\ v
PL, phospholipids (negatively charged) A\
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Coagulation assays

aPTT (INtrinsic pathway) (EXtrinsic pathway)m

.

Xl ,-: Tissue factor

¢ .

L 4

LR \d

Prothrombin ——» Thrombin

Fibrinogen —» Fibrin clot
' Legend: o Sk g w
aPTT, activated partial-thromboplastin time; PL, phospholipids (negatively charged) )



> Legend:

Coagulation assays

.

.

Xl ,-: Tissue factor

¢ .

L 4

LR \d

Prothrombin ——» Thrombin

[Fibrinogen —>» Fibrin clot JThrombin time

\\\\\ \
27 M/ %\\\\\\ v

aPTT, activated partial-thromboplastin time; PL, phospholipids (negatively charged) e e



@Vald

DD:
- Factor deficiency
- Inhibitors

DD:
- aPTT mixing-test

La storia di Falco
- Slow inhibitor

Acquired haemophilia

Legend:

Isolated prolonged aPTT

aPTT m Normal Quick

_ - VII v
) X s Tissue factor - X \/

” -V \'
- Prothrombin v/
- Fibrinogen

Prothrombin —3 Thrombi ot
rothrombin remiin Normal Thrombin time

- Fibrinogen
Zibrinclot - No thrombin inhibitors

Fibrinogen —»

28 k\\\\\\ll
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New-onset bleeding + isolated prolonged aPTT

Think of Acquired
Haemophilia

¢Ivaud
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La storia di Giorgio

72-year-old man

Present complain:

Fatigue (recent onset, progressive)
Colchicine (because of gout, diagnosed 1 month ago)

Personal history:

Hyperferritinemia (3 phlebotomies/year)
Arterial hypertension

il
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@Vald

Hb

Hk

Ec
MCV
MCH
MCHC
Retics

Lc
Neutro
Lympho
Mono
Eos

Tc

122
0.34
3.87

88

31.5
360

42.2

1.3

1.12
0.16
0.01
0.01

50

g/l
/|
T/I
fl
o}
g/l
G/L

G/
G/
G/
G/
G/

G/

(133 -177)
(0.40-0.52)
(4.4-5.8)
(81—99)
(27 - 34)
(310 — 360)
(20 — 120)

(4.0 - 10.0)
(1.8-7.5)
(1.5-4.0)
(0.2-0.8)
(0.05-0.3)

(150 —350)

La storia di Giorgio — Complete Blood Count

il
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Pancytopenia

G Lie o
. .~ *4 %%
PP LG
.16.(‘ ' 9 ‘).‘ q
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-
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What is the most relevant &g ... hext diagnostic step ?
oL
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Coagulation studies !

il
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La storia di Giorgio — Coagulation studies

PT 30 % (80 —-120)
aPTT 33 sec (26 —37)
Thrombin time 20 sec (14 —19)
Fibrinogen 0.5 g/l (2.0-4.0)
D-dimers 50’600 ng/ml (<500)

Disseminated

Intravascular
Coagulation

: AN
Legend: ” Wil §k‘
g d UNIL | Université de Lausanne s\\\\\\\ v

aPTT, activated partial-thromboplastin time; PT, prothrombin time (Quick)



La storia di Giorgio — Blood film & bone marrow

O ek b Dy i GO T
‘ u' u
;"

AML M3

d Acute
N Promyelocytic
Leukaemla

@Vald

Valentin Basset 35 MM«L Q\\V
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Legend:
AML, acute myeloid leukaemia

@Vald

Pancytopenia & DIC

AML M3

Acute
Promyelocytic
Leukaemia

Uil
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Alcuni « campanelli d’allarme » ematologici

e Tommaso: Purpura amiloide secondaria a mieloma multiplo
Ematomi periorbitali spontanei - Catene leggere ?

e Falco: Emofilia acquisita
Nuova tendenza a sanguinare -2 aPTT ? Mix !

e Giorgio: Leucemia promielocitica
Pancitopenia - DIC ?

37 k\\\\\\ll
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Presa a carico del paziente con diatesi emorragica
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@Vald

History

o It's the key step
e Structured & semi-quantitative
e Inherited versus acquired bleeding tendency

e Exacerbating events (e.qg., drugs!, concomitant diseases, ...)

. NN
Wil %\ 4
UNIL | Université de Lausanne N \\\\\\\
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Legend:

ISTH-Bleeding Assessment Tool

Symptom

Epistaxis

Cutaneous

Bleeding from minor
wounds

Oral cavity

GI bleeding

"Tooth extraction

Surgery

Menorrhagia

Post-partum haemorrhage

Muscle haematomas

TTaemarthrosis

Additional items

Drugs
Time axis
Family history

ISTH, International Society on
Thrombosis and Haemostasis

www.practical-haemostasis.com

= Risk Assessment Algorithms = Bleeding Assessment = ISTH-BAT

Swiss Med Wkly 2009,139:327

40

Uil
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http://www.practical-haemostasis.com/
http://www.practical-haemostasis.com/
http://www.practical-haemostasis.com/

=
IS
e Legend:

@ ISTH, International Society on
Thrombosis and Haemostasis

(a)

Frequency

200+

[
v
(=]

100

501

ISTH-Bleeding Assessment Tool

(b)
A Mean = 1.28
Std. Dev. = 1.546
Mean = 53 N=T705
Std. Dev. = 1.011
N =335
300+
= Middla 95 parcantile
g Naormal range = 0-5
o 200+ B or greater is abnommal
¥
™
a5™ p ntile
iormal ramge = 0-3
or greater is abnommal
100+
0_
oo oo 200 oo o0 500 -2.00 00 2.00 4.00 6.00 8.00
ISTH_Male
B ISTH_Female

Score =24 : abnormal Score =26 : abnormal

www.practical-haemostasis.com
= Risk Assessment Algorithms = Bleeding Assessment = ISTH-BAT

Haemophilia 2014:20:831 n el
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@Vald

ISTH-Bleeding Assessment Tool

e PROBLEM : It takes 20-30 minutes to go trough the ISTH-BAT
o A POSSIBLE SOLUTION : Ask the patient to fill in a form ...

. AN
2 Uil %\\ 4
UNIL | Université de Lausanne N \\\\\\\



Patient questionnaire

Bitte beantworten Sie folgende Fragen durch Ankreuzen:

Starkes Nachbluten nach Operationen O Ja [ Nein
Bluttransfusionen wahrend oder nach Operationen O Ja O Nein
Verzogerte, schlechte Wundheilung O Ja O Nein
Grosse blaue Flecken nach leichten Verletzungen O Ja O Nein
Langes Nachbluten nach Schnittverletzungen O Ja [ Nein
Auffallig langes Nachbluten nach Zahneziehen oder Dentalhygiene O Ja [J Nein
Wiederholte Einblutungen in Gelenke O Ja [J Nein
Blutungsneigung bei Eltern, Geschwistern, Grosseltern, sonst. Verwandten,

z.B. Nachbluten nach Operationen, Verletzung oder Zahneziehen, Hamatome, | Ja O Nein
starke Menstruationsblutungen

Haufiges Nasenbluten O Ja [J Nein
Starke und/oder verlangerte Monatsblutungen 0 Ja 1 Nein
Mehr als 3 Tampons/Vorlagen pro Tag und/oder Dauer mehr als 6 Tage

Nachbluten nach Geburten oder Fehlgeburten O Ja O Nein
Haben Sie Kinder? O Ja O Nein

43

Uil
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Physical examination

Inspection of the skin and mucous membranes for: Petechiae / Purpura
Ecchymoses

Haematomas
Abnormal blood vessels (telangiectasia)
Jaundice or pallor

T ‘ N
= aa Unil_ %\\\ 4
A \\\\\\\

UNIL | Université de Lausanne



Petechiae vs. Purpura -

vs. Ecchymosis

* Petechiae are less than
4 mm in diameter.

 Purpura are between
4 mm and 10 mm in size.

* Ecchymosis, also known
as bruising, are areas that
are larger than 10 mm.

@Vald

Petechiae / Purpura / Ecchymosis

Petechiae

B

{ . A .
/ I &
Ecch ' ’ ‘ > S
cchymosis——45 ?‘ ;,7,_
‘l‘ .. " s B

Purpura—— =

45

Uil

UNIL | Université de Lausanne

\\\\\\‘
H T



Abnormal blood vessels

Anna, diagnosed with Morbus Osler
at age 67
after a life-long journey of iron-
replacements, blood transfusions
and haemostasis work-ups.

T TS

UNIL | Universi té de Lausanne
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Hereditary Haemorrhagic Telangectasia

Hereditary
Hemorrhagic
Telangiectasia

. \\\\\\‘
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Physical examination

Inspection of the skin and mucous membranes for: Petechiae / Purpura
Ecchymoses
Haematomas
Abnormal blood vessels (telangiectasia)
Jaundice or pallor

Examination of oral and nasal mucosa for: Bleeding, ulcers, or gum bleeding
Palpation of lymph node regions for: Lymphadenopathy

Palpation of the abdomen for: Hepatosplenomegaly

Evaluation of joints for: Swelling or tenderness

Consideration of a rectal examination to check for: Occult or gross blood in stool

= el -H 4
UNIL | Université de Lausanne s\\\\\\\



Laboratory analyses

e Complete blood count including a peripheral blood smear

e Prothrombin time, aPTT, TT, fibrinogen (and D-dimers)
e Renal function tests

e Liver function tests

vaud

2
el
o

. MY
Legend: Am Fam Physician 2016;93:279 M %@V

TT, thrombin time



@Vald

Referral to a hematologist

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Evidence
Clinical recommendation rating References
The ISTH-BAT should be used during the initial evaluation of patients with a C 11,12
suspected bleeding disorder.
A peripheral blood smear, complete blood count, prothrombin time, partial C 18-20
thromboplastin time, and renal and liver function tests should be obtained in
patients with an abnormal ISTH-BAT score or in whom a bleeding disorder is
suspected.
Patients should be referred to a hematologist for further evaluation if suspicion C 15

for a bleeding disorder remains high despite a negative workup.

ISTH-BAT = International Society on Thrombosis and Hemostasis Bleeding Assessment Tool.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence;,
C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information about the
SORT evidence rating system, go to http://www.aafp.org/afpsort.

Am Fam Physician 2016;93:279 s Sl
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Trombocitopenia
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@Vald

e Asymptomatic

e Symptomatic

Thrombocytopenia

é

é

“routine” complete blood count

petechiae / purpura
- >

= .

»
.
“y e - s
< y o
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e % . 3
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@Vald

Asymptomatic thrombocytopenia

e 1st question: Real or pseudo ?
e 2nd question: Cause ?

e 3rd question: Urgent treatment needed ?

Hamostaseologie 2013;33:83

il
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How can I recognize a pseudo-thrombocytopenia ?

e Review the platelet scattergram :

EDTA blood sample

2 10 20 fl 2 10 20 fl

Normal Abnormal
he
T _ : MM
Legend: BMC Clin Pathol 2014:14:19 o Mk €

¥ PLT, platelets



@Vald

How can I recognize a pseudo-thrombocytopenia ?

e Review the platelet scattergram :

EDTA blood sample

Normal Abnormal

. \\\
Am J Hematol 2018:93:1192 Y e 7



How can I confirm a pseudo-thrombocytopenia ?

e Review the blood film :

) .s
"°.§a _ @ EDTA blood

\
BMC Clin Pathol 2014:14:19 . -H
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How can I measure the real platelet count ?

e Avoid EDTA
T AW .00 %, ° Oop 06" "% ® O

oS o ®9 " So o8 6"00 ® e, o8 090 0 00 ° o
0® H™% SHo ©.0 o o e -0 0% H°
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EDTA Citrate or Magnesium (ThromboExact® tube)
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Asymptomatic thrombocytopenia

e 2nd question: Cause ?

il
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Asymptomatic thrombocytopenia

e History questions to be asked information
previous blood counts pre-existing versus acquired thrombo-
bleeding history SNEEls

family history of thrombo- congenital thrombocytopenia (P Tab. 5)
cytopenia / bleeding

recurrent infections syndromic thrombocytopenia (P Tab. 5),
CVID

cataracts, deafness, syndromic thrombocytopenia P (Tab. 5)

nephropathy

vaud

Legend: Hamostaseologie 2013;33:83 SR e %\@V

¥ CVID, common variable immunodeficiency



Asymptomatic thrombocytopenia

e History questions to be asked information
‘ autoimmune disorders \ acquired thrombocytopenia, CVID
previously diagnosed acquired thrombocytopenia

haematologic diseases

a

recent vaccination

recent new drug /
medications

recent infection

 recent travel
pregnancy
Legend: Hamostaseologie 2013;33:83 o bl %\@V

¥ CVID, common variable immunodeficiency

vaud
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Asymptomatic thrombocytopenia

e History questions to be asked information
» /ﬁ'w
ez
dietary habits alcohol?, quinine?, substrate deficiency?

_ TONIC WATER *

:) contains quinine

AL AL AN LY

) NN
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Possible causes of (asymptomatic) thrombocytopenia

clinical scenario  most frequent aetiologies

consider

ambulatory *DITP, *ITP

patients

patients with *HIT,

thrombosis antiphospholipid syndrome

pregnant women  gestational thrombocytopenia,
*ITP

Legend:

DITP, drug-induced thrombocytopenia

CVID, common variable immunodeficiency

HELLP, haemolysis, elevated liver (enzymes), low platelets
HIT, heparin-induced thrombocytopenia

HUS, haemolytic-uremic syndrome

Infections, connective tissues disorders,
hypersplenism, primary marrow disorders,
*congenital thrombocytopenias, CVID

paroxysmal nocturnal haemoglobinuria

HELLP, preeclampsia, TTP/HUS

62 k\\\\\\ll

ITP, immune thrombocytopenia Hémostaseo|ogie 2013,3383 K Rl e e

TTP, thrombotic thrombocytopenic purpura
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Asymptomatic thrombocytopenia

e 3rd question: Urgent treatment needed ?

- Heparin-induced thrombocytopenia
- Remove identified cause, if possible
- Treat underlying disease, if indicated

- High bleeding risk

Hamostaseologie 2013;33:83 O3 v umarte e %\\\\\\ v
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Thrombocytopenia and Bleeding risk

100

80

60 -

40

Stool Blood Loss (ml/days)

20 A

[ ]
@ !———._|

5 10 15 20 25
Platelet Count (x 103/pl)

Fecal blood loss in thrombocytopenic patients.
When fecal blood loss (expressed as mL of blood/d) was
determined in 20 aplastic thrombocytopenic patients,
blood loss was <5 mL/d at platelet counts >10 x 109/L.

25

20

15

10

BLEEDING EPISODES / 100 DAYS

30 r

Open bars, minor bleeding complications.
95% Solid bars, major bleeding complications.
Numbers (n) are observed days at risk.
Percentages are percent of patients who
received platelet transfusions.

65% 20% 8% <3%
0
o ~ w o~ ©
L @ o = < 0
o~ 0 © o ™
It i Il i Il
S c c c c

I = —

0-5 6-10 11-15 16 - 20 >20
RISK CATEGORY BY PLATELET COUNT (x 103/pul)

In clinically stable patients, major bleeding is unusual
unless the platelet count is <10 x 10°/L.
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Symptomatic thrombocytopenia
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La storia di Domenica

41-year-old woman
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History:

Status:

@Vald

La storia di Domenica

1 week before hospitalization dark urine

3 days before hospitalization petchiae (perimalleolar)
abdominal pain

2 days before hospitalization nausea
frontal haedache

Reason for hospitalization bicytopenia (Hb, Tc)
suspected pancreatic mass

general conditions: decreased
abdomen: epigastric sensitivity, no defence or relaxation
derma: petechiae on the limbs

Honil_
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La storia di Domenica

Laboratory: Hb 63 g/l (117 - 157)
Hct _ 18 ) % (35 -47)
MCV (87 ) fl (81 - 99)
MCH 31 Pg (27 - 34)
MCHC 350 ) g/l (310 - 350)
Tc 13 G/I (150 - 350) Reflex:
Severe thrombocytopenia Blood film ?
(microscope)

Lc 13.2 G/l (4.0 - 10.0)
- neutrophiles 10.1 G/l (1.8 - 7.5)
- lymphocytes 2.4 G/l (1.5 - 4.0)
- monocytes 0.7 G/l (0.2 - 0.8)
- eosinophiles 0.0 G/l (0.05 - 0.3)

S - basophiles 0.0 G/l (0.01 - 0.05)

Slight neutrocytosis SR H



DD: normocytic normochromic anaemia

Production ? Reticulocytes : 133 G/ hyperregenerative
Destruction ? LDH : 1031 U/l haemolytic
Immune ? DAT : negative ! non-immune
Mechanic ? Blood film ?

(microscope)

Jvaud

5> . M/ %k.
= Legend: o9 T v

DAT, direct antiglobulin test (= Coombs-test) ; LDH, lactate dehydrogenase e



Lo striscio ematico : Uno sguardo artistico

Purpura Trombotica Trombocitopenica ?

7 Ve W N ' W _
Questo & uwnw urgenza ematologuea

Int J Lab Hematol 2012;34:107

. NN
0 Pl %\ 74
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La storia di Domenica

Production ? Reticulocytes: 133 G/I
Destruction ? LDH : 1031 U/l
Immune ? DAT: negative !

Mechanic ? Fragmentocytes: 9 °/oo0

Legend:
DAT, direct antiglobulin test (= Coombs-test) ; LDH, lactate dehydrogenase ; RBC, red blood cells

hyperregenerative
haemolytic
non-immune

mechanic RBC
destruction

Thrombotic

Micro-
Angiopathy

1 Uil
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Pragmatic approach to TMA treatment

Draw
blood
before
Plasma
Exchange!

TTP mortality:
- 80% without PEX
- 10-20% with PEX

Legend

o) [+ ]

® OQQ‘O o | Diagnosis of TMA:

0 2 Ose | - Low Platelet Count and DAT-negative Anemia
- Increased serum LDH
» | - Fragmented erythrocytes in the peripheral smear

Consider caplacizumab
and rituximab

— DAT, direct anti-globulin (Coombs) test

=)
2(0

v

PEX, plasma exchange

22 TMA, thrombotic microangiopathy
Y TTP, thrombotic thrombocytopenic purpura

Semin Immunopathol 2014;36:399

72
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Thrombocytopenia + Fragmented RBC

Thrombotic
Micro-

Angiopathy

@®
73 .

(TTP)
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. N
Wil N\ (74
........................ N

52 Legend:
RBC, red blood cells; TTP, thrombotic thrombocytopenic purpura



Alcuni « campanelli d’allarme » ematologici

e Tommaso: Purpura amiloide secondaria a mieloma multiplo
Ematomi periorbitali spontanei - Catene leggere ?

e Falco: Emofilia acquisita
Nuova tendenza a sanguinare -2 aPTT ? Mix !

e Giorgio: Leucemia promielocitica
Pancitopenia - DIC ?

e Domenica: Purpura trombotica trombocitopenica
Anemia emolitica + trombocitopenia > DAT, frammentociti ?

)
83
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DAT, direct antiglobulin test (= Coombs-test) ; DIC, disseminated intravascular coagulaton e



Come prevenire il rischio emorragico
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Check ALL medications

Table 5. Medications That Cause
Bleeding and Bruising

Rare
Cephalosporins
Ginkgo biloba
Gold
Interferon Haghbin H et al.
Metaxalone (Skelaxin) Risk of Gastrointestinal
Penicillins Bleeding with Concurrent
Propothiouricil Use of NSAID anc_l SSRI :
& Selective serotonin reuptake inhibitors 'Iﬁl‘estzvscffp I\?ggaf{pe\r\:;elysi?d
Testosterone replacement Dig Dis Sci.
Tricyclic antidepressants 2023:68:1975
i _ W
heS,QJAGir[')Cf.'non—steroidal anti-inflammatory drugs Am Fam Physician 2008;77:1117 h M—dr nnnnn §§\\\\\ of



Check ALL medications EB.ANCOSP.NO

Table 4. Approximation of overall bleeding risk for each supplement, based on i

evidence for each

Bleeding risk™

Supplement

High (4)
Moderate (25)

Garlic; hawthorn; ginkgo biloba; chondroitin-glucosamine

a. Cordyceps sinensis; echinacea; aloe vera
b. Melatonin; turmeric; bilberry; chamomile; fenugreek; milk thistle; peppermint; cinnamon
c. Flaxseed; grape seed extract
d. Ashwagandha; black pepper; dandelion; evening primrose; feverfew; honey; lavender; lion’s mane
e. St. John’s wort; ginger; cranberry; spirulina

Low (15

W {19) a. Acidophilus; apple cider vinegar; beet; elderberry; goldenseal; horny goat weed; tea tree oil; valerian

b. Black cohosh; chlorella vulgaris; green tea; menthol; propolis; red yeast rice; isoflavones

None (3) Fish oil; ginseng; saw palmetto

W
Proc (Bayl Univ Med Cent) 2022;35:802 77 oo e Q\\\\\\



Check ALL medications

Table 5. Medications That Cause
Bleeding and Bruising

Common

Aspirin

Clopidogrel (Plavix)
Heparin

Nonsteroidal anti-inflammatory drugs A
Warfarin (Coumadin)

Direct Oral Anticoagulants

@Vald

. \\\\\\‘
Am Fam Physician 2008;77:1117 CRC H
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DOAC in elderly patients

Hamostaseologie 2020;40:292
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DOAC in elderly patients
etexilate
P-gp P-gp P-gp P-op

Physiological changes Pharmacokinetic and pharmacodynamic changes
e, | 1 Gastric pH Might affect absorption
Intestinal lumen R R . . . oy oy e
| 1 Gastric emptying Different bioavailability / solubility of pH-sensitive
| drugs
bt Decreased blood flow in organs
P 1 Renal blood flow, Impaired elimination

! Glomerular filtration rate

Protein binding

Cdoxaban 535 | Liver blood flow | First-pass metabolism
Apixaban 87% \ 1 -
Rivaroxaban 93% l Splanchmc b|00d ﬂUW

Changes in tissue and body composition
Changes in renal tissue histology ' Impaired elimination

== Rivaroxaban Alterations in liver architecture, Phase | enzymes affected
~33% : £ : .
izl P e | Hepatocyte functional mass

(CYP3A4)

1 Body water, T Plasma concentration of hydrophilic drugs
lﬁ = ! lean body mass
I 1 Body fat 1 Half-life of lipophilic drugs
Urine Bile ] . . - )
Legend: : 1 Serum albumin T Free fraction in plasma of highly protein-bound
-gp, P-glycoprotein . qe
CYP, cytochrome P450 Crit Rev Oncol Hematol 2018;132:169 Pol Arch Intern Med 2023;133:16508 acidic drugs

BCRP, breast cancer resistance protein
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DOAC in elderly patients

Are
(very) elderly patients
at risk for
DOAC accumulation ?
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72 Above range

® Within range

B Below range

DOAC in elderly patients

g 151 medically stable
= hospital inpatients
o - 76 on apixaban,
& 9 - 61 on rivaroxaban,
- 14 on dabigatran,
% — Wwith a median age of 84 years
2 3 e\; (IQR: 78-89).
I §)
c
5 Q
o
e o T
T o
: e
2 There was up to
g o 48-fold and 13-fold variation
g in trough and peak
plasma drug concentrations,
N 5 respectively.
5| = 2 | &2 3|8 | o=
g8 | $§ Y |8|48 2§ |82 RE
L o E & | ®|3% d3°|(0E B¢
= g | |57 SE|S | U7
Br J Haematol 2021;195:790

Frequency of patients with trough plasma DOAC concentration below, within and g Uil Q\\\\\ \ 4
above reported ranges according to age, sex, weight, and creatinine clearance. e\



Independent determinants of DOAC levels

Interacting drugs

CYP3A4 and
P-glycoprotein genotype

@Vald

Advanced age

Heart failure

Low body weight

Reduced kidney function

Female sex

Thromb Haemost 2023;123:377
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DOAC

Risk of adverse event

Int J Cardiol 2024;416:132484
Blood Adv 2024;8:1846

Eur J Clin Pharmacol 2022;78:557
J Thromb Haemost 2018;16:842

@Vald

levels and adverse effects

Risk of recurrence

Risk of bleeding

Target

Int J Cardiol 2024;416:132484
Blood Adv 2024:8:4913

J Am Heart Assoc. 2023;12:e029865
J Thromb Haemost 2019;17:1064

DOAC concentration

H&mostaseologie 2020;40:184 | JAMA Cardiology 2017;2:566 | J Thromb Haemost 2020;18:3163

UNIL | Université de Lausanne
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DOAC monitoring ?
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PharmacoKinetics

The effect the organism has
on the drug
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PharmacoDynamics

The action the drug has
on the organism

Uil
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Drug monitoring

PK PD

Drug Drug
concentration efficacy

i

2 - N

8> . M/ N

i Legend_ 88 el s &@v

PD, pharmacodynamics; PK, pharmacokinetics



DOAC monitoring

PK PD

Drug Anticoagulant
concentration efficacy

&I,
& o 23 LR
‘(-‘[ A '_,?'0.‘
PN IOR &b
“Anti-Xa-
¢ (O e »l" - c‘ >
Tovatie 6l ey
ek
- - L .
14 4 S¥00 2
(&)
Cer
— O
— a
[DOAC]
PR
O ({7 oo ‘;’\f

25 AR
f© 975 A0 . TN
> |egend: s 89 Hnil_— N 74
g " . . i . UNIL | Université de Lausanne s\\\\\\\

v PD, pharmacodynamics; PK, pharmacokinetics; [ ], concentration
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52 Legend:
PD, pharmacodynamics

Anticoagulant efficacy

“PD marker”

|

Procoagulant
potential

\

Anticoagulant
potential
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PD : Anticoagulant efficacy

? [DOAC]
Procoagulant Anticoagulant
potential potential

@Vald

éegend. 1 NI v

L 4y @ UNIL|Université de Lausanne
], concentration



PD : Anticoagulant efficacy

The anticoagulant efficacy of a given drug concentration
varies according to the individual procoagulant potential:

« AVK in cancer (Blood 2002;100:3484)
DOAC in triple positive APS (Blood 2018;132:1365)
DOAC in advanced cirrhosis (J Thromb Haemost 2025;23:1938)

Variable [AC]

Procoagulant

Anticoagulant
potential

potential

2]

‘o Legend
¢= [AC], anticoagulant drug concentration
APS, antiphospholipid syndrome

. \\\\\\ \
Thromb Res 2024:237:34 Kok — H T
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PD : Anticoagulant efficacy

D-dithers

(= Thrombin + FXIIIa + Plasmin)

®)=

|

Procoagulant
potential

\

Anticoagulant
potential
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The effect of anticoagulation on D-dimers

3500 . D-Dimer (ng/ml)
- P<0.05
2000 - il ’ \
P<0.05 e
E . P<0.05

1500 , —

1000

500 SEEEEEEEEEEER EEEEEEEEEEEEEEEEEEEEEESR EEEEEEEEEN

0 et ——
VKA R D A
Legend .

& A, Apixaban (n=37) Values at baseline and 4 weeks post treatment
iz D, Dabigatran (n=17) _ N
> R, Ri ban (n=9) : - %4 MM‘L nnnnn Nl
v VKA,IV\?irt(:;?inaE ar:1tagonists (n=184) Thromb Res 2015’ 136:261 &\\\\\



D-dimers in anticoagulated patients

Table 1. Median (IQR) D-dimer levels for patients on VKAs compared with those on DOACs

D-dimer (ug/L)

~\

Drugs [ VKAs (n = 33) Apixaban (n = 37) Rivaroxaban (n = 34) Dabigatran (n = 30) Edoxaban (n = 30)
Trough 219 (174-385)t 290 (163-383)tt 201 (98-322) 220 (158-449)t
Peak 225 (158-343)",1 263 (200-430)tt 169 (140-296) 201 (152-445)*
VKAs I 149 (117-270) ) I ) | ) I ) |

J

Blood samples were collected in 1:10 volume of trisodium citrate, centrifuged for 20 minutes at 3000g and plasma aliquoted in capped plastic tubes, immediately frozen and stored at —70°C
for later testing that was performed within 6 months. To limit methodological variability, the same number of plasma samples from patients on different types of anticoagulants was included in

each session. D-dimer was measured with HSD-dimer on ACLTOP (Werfen Bedford, MA).

IQR, interquartile range.
*P < .05, trough-vs-peak (paired data [Wilcoxon].

tP < .05.
Blood Adv 2024;8:3612

+P < .01, trough or peak-vs-VKAs [unpaired data, Mann-Whitney]).

d

=)
£

= Note

Patients on VKA or DOAC, treated for a first VTE (80%) or atrial fibrillation.

95

¢
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DOAC monitoring

D-dimers

\

PD: Verifica l’efficacia
dell’anticoagulazione
(D-dimeri <500 ng/ml)

?

Procoagulant
potential

)
=)

£
= Legend:
PD, pharmacodynamics; PK, pharmacokinetics

\

[DOAC]

Anticoagulant
potential

96

PK: Verifica
|'assenza di
un accumulo

. N
Wil %\ 4
UNIL | Université de Lausanne N \\\\\\\



Synthesis

_—

: A Y R . s
DAT-negative e History (structured & semi-quantitative)
anaemia and e Physical examination
Isolated prolonged aPTT th rombocytopenia T
aPTT 9 Y (4} (+ X4
- o 3,008  (P8e0"2
. X\.I._-' Tissue factor 0O ( (5} o o %)
" _ o %2 °o°° e ‘98“‘
. Pancytopenia R AR S
o & DIC “% SD uggc‘; ° v g" B ' =00 A
; &l ;I @ g SEG f P00 oss 028° ab: CBC & differential
her?’n_'hl .a i ‘ APL TP Gra basic coagulation tests
d OP—»' ’ QI g n renal & liver functions
e 15t question: Real or pseudo ? | : . AVOID
Mormal = Primary haemostasis : asus AR IS
- PLT scattergram - of
ion - D-dimers
g - , e 5 = = Coagulation : NSAID and SSRI
e 2Nd question:  Cause ] -
> History { \ Herba_l remed_les
- Clinical context I[)I;ug |]nteract|ons
. - - ru
e 3rd question:  Urgent treatment needed ? ? [ERO-THROMEOTIC e — — [Dpo ,fC]
-> HIT
Thrombocytopenia ~> Underlying cause / disease
- High bleeding risk (Tc <10-20 G/I)
g
7_.0 — S —
t3 Legenda: APL, acute promyelocytic leukaemia; CBC, complete blood count; DAT, direct antiglobulin test; M, N
= DOAC, direct anticoagulant drugs; HIT, heparin-induced thrombocytopenia; NSAID, non-steroidal anti-inflammatory drugs; 97 B i Q\\
PLT, platelets; SSRI, selective serotonin-reuptake inhibitors; TTP, thrombotic thrombocytopenic purpura
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