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Objectives
• Discuss the term “benign hematology”
• Obizur for acquired hemophilia
• Emicizumab for hemophilia
• TPO-RAs as bridging therapy for ITP
• Iron deficiency anemia new management approaches

• When faced with a life-threatening non-cancerous blood disorder, the term “benign” is a
misnomer
• Numerous devastating diseases (e.g. CAPS, acquired hemophilia, severe ITP)
• Difficult to treat
• Lack appropriately powered, unbiased evidence to support management
• “Benign” does a disservice as it subconsciously triggers discrepancies in prioritization for
the care provider, the system, the patient and his/her family
• Many knowledge and care gaps à effectively addressed by more international
collaboration, more clinical/research infrastructure, more expertly trained clinicians
• To highlight this need à is it time to reconsider the term “benign hematology”?

Acquired Hemophilia A

Goals of AHA treatment

1.

Treat
bleeding

2.

3.

Eradicate
inhibitor

Treat
underlying
condition

Knӧbl. Drugs. 2018;78:1861-72; 2. Charlebois et al. Transfus Apher Sci. 2018;57:717-20.

Risk of Bleeding Decreases as FVIII Levels Recover
Bleed rates stratified by FVIII levels

Patient remains at risk for
bleeding until:
• FVIII levels increase to 50%
(≥50 IU/dL)
• Inhibitor is eradicated

92% of bleeds occur within the
first 12 weeks of diagnosis
Holstein K et al. Blood 2007, 130:22 (ASH Abstract)
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BPAs and RpFVIII are
First-Line Hemostatic Agents in AHA
Hemostatic Agent

Advantages

Disadvantages

High efficacy

Maximum dose
Risk of TEs
No effective lab monitoring methods

rFVIIa

High efficacy
No maximum dose

Short dosing intervals
Risk of TEs
No effective lab monitoring methods

rpFVIII

High efficacy
Lab monitoring possible with routinely
used FVIII assays

Possible baseline cross-reacting anti-human
FVIII antibodies can interfere with initial efficacy

RT

BPA

aPCC

Knӧbl. Drugs. 2018;78:1861-72; 2. Kruse-Jarres et al. 2017;92:695-705

Figure 1. Comparison of the Structure and Sequence Homology of
Human FVIII and Recombinant Porcine FVIII

Methods

1. Retrospective
single hemophilia
treatment center
study.
5. Evaluation of
response to rpFVIII,
presence of baseline
cross reacting and de
novo anti-pFVIII was
conducted.

2. All patients tested
for anti-pFVIII (20162019) were identified
via laboratory archive
data.

Results
Baseline Characteristics
Total
Number of
patients
AHA
tested for anti- Treated
rpFVIII
with
inhibitors
rpFVIII
Number of patients with
baseline cross-reacting
anti-pFVIII
Median anti-hFVIII titer
(BU/mL)
Median baseline antipFVIII titer (BU/mL)

34
25 (73.5%)

Response to rpFVIII and de novo inhibitors
Average first treatment dose

102.57 U/kg

18 (52.9%)

Median rise in FVIII activity post
loading dose

140%

19 (55.8%)

Number of patients who developed
de novo anti-pFVIII after treatment
with rpFVIII

5 CHA, 14 AHA
45
Range 0.60-3891
1.2
Range 0.6-192

Range 0-250%
2 (11%)

Baseline Cross-reacting Anti-rpFVIII titer
appears to affect response to rpFVIII
300%

FVIII activity

250%

Figure 2. FVIII activity immediately after first infusion of
rpFVIII (approximately 100 U/kg)
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Conclusions
We found that 56% of patients with AHA and CHA tested for rpFVIII
inhibitors had a detectable baseline cross-reacting inhibitor which is
higher than previously described.
Of those patients with a baseline inhibitor treated with rpFVIII, only 36%
of patients had an appropriate/expected rise in FVIII.
11% of patients without baseline inhibitors developed a de novo inhibitor
after exposure to rpFVIII, an incidence slightly lower than previously
published.

Emicizumab for Hemophilia A

Differences Between Emicizumab and FVIII
Details That Affect In Vitro Assays

MOA of FVIIIa
FVIIIa

Emicizumab

FVIII/FVIIIa

No activation step

Circulating FVIII must be
converted to FVIIIa

No lag time for
catalyzing the tenase
reaction

Requires a
time-dependent
amplification of FVIIIa
production

A2

FIXa

A1
A3
C1

Activation steps

FX

C2

Phospholipid membrane

Phospholipid membrane

In vitro
lag time

MOA of Emicizumab

Other Differences

Emicizumab

FIXa

Half-life

FX

Affinity (Kd)
Phospholipid membrane

Phospholipid membrane

Activity with
bovine FIX and FX

Emicizumab

FVIIIa

28.3–34.4 days

8–12 hours

FIXa: 1.6 µM2 FX: 1.8
µM

FIXa: ≈15 nM
FX: ≈1.8 µM

No

Yes

Sampei Z et al. PLoS One. 2013;8:e57479;
Uchida N et al. Blood. 2016;127:1633-1641;
Monroe DM, Hoffman M. Arterioscler Thromb Vasc Biol. 2006;26:41-48;
Lenting PJ et al. J Biol Chem. 1994;269:7150-7155;
Lapan KA, Fay PJ. J Biol Chem. 1997;272:2082-2088;
Calatzis A et al. Presented at ECTH; September 28–30, 2016; The Hague, The Netherlands;
World Federation of Hemophilia. Diagnosis of Hemophilia and Other Bleeding Disorders: A Laboratory Manual. http://www.wfh.org/en/page.aspx?pid=877. Accessed August 4, 2017.

Emicizumab has a Strong Effect on the aPTT
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• aPTT normalises at concentrations below the
expected therapeutic range in patients
treated with emicizumab
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• FVIII activation is a rate-determining step of
the aPTT assay, whereas emicizumab does
not require activation to mimic FVIIIa
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Plasma from a haemophilia patient, spiked with increasing amounts of emicizumab

*Normal range depends on local equipment but is usually around 22–40s

Calatzis A et al. ISLH 2017 (presentation)

Emicizumab Interferes with aPTT Based Assays
One-stage (aPTT based) FVIII
activity assay

• The presence of emicizumab
overestimates FVIII 1

Inhibitor (Bethesda) assay

• Emicizumab causes a false negative
on all Bethesda assays using onestage aPTT based FVIII methods2

Calatzis A, et al. ECTH 2016 Abstract Book;32
(http://ecth2016.org/instructions-for-presenters [accessed 30 Nov 2017]);
Adamkewicz J et al. Hemostasis & Thrombosis Research Society – 2017 Scientific Symposium

Chromogenic FVIII Tests and Emicizumab

FVIII % reported
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Insensitive to emicizumab

►

Sensitive to FVIII

→ Can be used to measure endogenous or
infused FVIII in patients on emicizumab
0
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Calatzis A et al. Presented at ECTH; September 28–30, 2016; The Hague, The Netherlands.

The Following Assays Are Appropriate For Use
With Emicizumab
Measuring
activity
Measuring FVIII
FVIII activity
(ie. Determining
dosing for FVIII
replacement
(determine appropriate
dosing
for FVIII or
anticoagulation
priorortofor
surgery)
replacement
prior to surgery
a major bleed)

Use
chromogenic FVIII activity
• Use chromogenic FVIII activity tests with
tests
with
bovine
bovine
components
components

Measuring FVIII Inhibitor
Measuring FVIII Inhibitor Titers
Titers
(without emicizumab interference)
(monitoring ITI)

Use the chromogenic
• Use the chromogenic Bethesda assay
Bethesda
assay with bovine
(CBA) with bovine FVIII activity test
chromogenic FVIII activity test

Calatzis A, et al. ECTH 2016 Abstract Book;32
(http://ecth2016.org/instructions-for-presenters [accessed 31 May 2017])

Study Methods
• Conducted a multi-center observational study at 3 federally
funded Hemophilia Treatment Centers:
– Children’s Hospital of Philadelphia
– Virginia Commonwealth University
– Children’s National Health System

Results
• 92 patients
• Age at initiation of Emicizumab ranged from 5 weeks to 55 years (median 8.6
yrs)
• 19 patients had an active inhibitor at the time of starting Emicizumab
• Remaining 73 had no inhibitor à 86% were on prophylaxis prior to Emi
– 62 of those were <12 yrs

• Median duration of Emicizumab therapy was 48 weeks (inhibitors) and 22
weeks (non-inhibitors)
• All patients received 1.5 mg/kg weekly x 4 loading doses
–
–
–
–

followed by either weekly (27%)
every other week (70%)
monthly (3%) dosing
patients with inhibitors were more likely to receive weekly dosing

Results
• In patients with inhibitors: ABR prior to emicizumab was 6.2 events
(95% CI, 0.98 to 11.4) vs. 0.3 events (95% CI, 0 to 0.73) on emicizumab,
p=0.002
• In patients without inhibitors: ABR prior to emicizumab was 1.8 events
(95% CI, 0.66 to 2.96) vs. 0.22 events (95% CI, 0.05 to 0.39) on
emicizumab, p<0.001
• No patients who initiated emicizumab discontinued the drug or
developed a neutralizing antibody to FVIII or emicizumab
• No TE, no TMA, no deaths occurred

Conclusions
• Clinical experience with Emicizumab post-licensure in patients
with HA is similar to that reported in the clinical trials
• Although excluded from the clinical trials, patients with HA
without inhibitors < 12 years accounted for the majority (67%)
of our cohort
• As anticipated, these younger patients appear to experience
the same benefit as patients > 12

Study Methods
• Conducted a multi-center observational study at 3 federally
funded Hemophilia Treatment Centers:
– Children’s Hospital of Philadelphia
– Virginia Commonwealth University
– Children’s National Health System

• Inclusion criteria: patients with HA initiated on emicizumab
that underwent a surgical, dental or interventional procedure

•
•
•
•

Results

19 procedures in 19 subjects during the study period
18 were male and all had severe HA
6 patients with an active inhibitor at the time of emicizumab initiation
All patients received emicizumab 3.0 mg/kg weekly x 4 loading doses
–
–
–

•
•

followed by either weekly (8)
every other week (10)
monthly (1) dosing

There were 18 minor and 1 major procedure
14 port removals
– 5 patients (1 with inhibitor) did not receive pre-procedure factor replacement
– Other 7 received rVIIa or factor VIII pre-procedure

•

• 2 of these patients received a subsequent dose as part of their plan

3/14 that underwent port removal (one with inhibitor) were noted to a hematoma at the surgical site 1-2 days postop
– received 1-2 doses of subsequent factor to treat these bleeding events
– only one of these patients did not receive pre-procedure factor

•
•

The patient who underwent major surgery received multiple doses of FVIII (to keep FVIII levels >50% x 1 week) and
did not have bleeding complications
There were no thrombotic complications

Conclusions
• Most patients did well with 0-1 treatments prior to minor
procedures, and no additional replacement
• Although 3 of the 14 patients required 1-2 unplanned infusions of
clotting factor post port removal

– there was no clear relationship between pre-procedure factor replacement
and post-procedure port hematoma

• Larger studies are needed to help determine best practice for
patients with HA on Emicizumab

Immune Thrombocytopenia

ASH 2019:
When to Treat

ICR 2019:
When to Treat

In adults with newly diagnosed
ITP and a platelet count of <30
x 109/l who are asymptomatic
or have minor mucocutaneous
bleeding à suggest
corticosteroids rather than
management with observation
(conditional recommendation
based on very low certainty in
the evidence)

Treatment is rarely indicated in
patients with platelet counts >20
x 109/L in the absence of:
• Bleeding, trauma, surgery,
comorbidities, antiplatelet or
anticoagulation therapy, fatigue
or other non-hemorrhagic
complications of ITP, or lifestyle
risks

ASH 2019:
Second-line therapy

Splenectomy = TPO
Rituximab > splenectomy
TPO > rituximab
(conditional recommendation based on very low certainty in the evidence about effects)
Remark:
• Each of these second-line treatments may be effective
• The choice should be individualized
• Priority-based
• Patient education and shared decision-making is key
• If possible, splenectomy should be delayed for ≥1 yr

ICR 2019:
Subsequent therapy (medical)
TPO-RAs (Eltrombopag, avatrombopag, romiplostim)
have provided excellent responses (>60%) in
splenectomized and non-splenectomized patients.

Rituximab: Evidence from a systematic review of
multiple uncontrolled trials and RCTs shows a response
to rituximab in 60% patients. Long-term durable
responses occur in 20–25% of adult patients.
Fostamatinib offers an alternative mechanism for
reducing platelet destruction; it may provide response
rates of 43% but stable responses of only 18%.
34

ICR 2019:
Subsequent therapy (surgical)
Splenectomy is associated with long-term treatmentfree remissions. It is recommended to wait at least 12–
24 months from diagnosis before performing
splenectomy due to the chance of remission or
stabilization of a platelet count at a hemostatic level.

35

Study Methods
• Randomized, non-inferiority trial at 8 centers in Canada
• ITP patients with a platelet count <100 x109/L (before major surgery) or <50
x109/L (before minor surgery) were assigned to receive daily Eltrombopag
starting 3 weeks preoperatively or IVIG 1 week preoperatively
• Eltrombopag was discontinued 1 week after surgical hemostasis and a repeat
dose of IVIG was permitted up to 1 week after surgical hemostasis
• Primary outcome: achievement of platelet count targets (90 x109/L for major
surgery, or 45 x109/L for minor surgery) immediately before surgery and for 7
days after surgical hemostasis without rescue treatment
• Patients were followed for 4 weeks postoperatively
• Secondary outcomes: thrombosis, other adverse events and treatment
satisfaction as measured using a validated patient questionnaire

Results
– 38 patients were assigned to received Eltrombopag
– 36 patients were assigned to receive IVIG
– 31 major and 43 minor surgeries
• By intention to treat, 30/38 (78.9%) patients on Eltrombopag achieved perioperative
platelet count targets compared with 22/36 (61.1%) on IVIG
– absolute risk difference, 17.8%; one-sided lower limit of the 95% confidence interval,
0.4%; p=0.005 for non-inferiority
– Similar results in the per-protocol analysis
• Eltrombopag was superior to IVIG in the intention-to-treat analysis (p=0.047) but not in
the per-protocol analysis (p =0.074)

Results
• One patient developed PE 14 days after minor surgery (skin biopsy)
and 7 days after stopping Eltrombopag when the platelet count
was 135 x109/L
• 18 patients who underwent splenectomy à 2 (11.1%) had marked
post-splenectomy thrombocytosis (platelets >1,000 x109/L)
occurred, both of whom were on Eltrombopag
• Global treatment satisfaction scores were higher for Eltrombopag

Conclusions
• Eltrombopag is non-inferior and may be superior to IVIG for
achieving target platelet counts perioperatively for patients
with ITP
• Post-operative thromboprophylaxis should be considered with
Eltrombopag

Iron Deficiency Anemia

Iron Deficiency Globally
• ID is the most prevalent nutritional
deficiency in the world
• The only nutrient deficiency that is also
prevalent in industrialized countries

World Health Organization, 2008

Iron Deficiency Anemia is Common
• Pregnancy: 14% (WHO 1992)
– Increases with each trimester
• Trimester 1 – 7%
• Trimester 2 – 14%
• Trimester 3 – 30%

Levi et al. Eur J Hem 2016 May 7 epub ahead of print
Cusick SE, et al. Am J Clin Nutr 2008; 88: 1611-7.
Mei Z et al. Am J Clin Nutr 2011; 93:1312-20.

ID/IDA à Maternal and Fetal Morbidity
1.
2.
3.
4.
5.
6.

Impact of IDA on Mother
Fatigue
Diminished cardiovascular reserve
Diminished cognitive function
Decreased health related quality of life
(HR-QoL)
Post-partum depression
Risk of RBC transfusion

1.
2.
3.
4.
5.
6.

Impact of IDA on Baby
Premature delivery
Small for gestational age
NICU admission
Delayed motor maturity
Childhood anemia
Problems with memory and learning

Patterson et al., Qual Life Res. 2000;9:491-497
Beard et al., J Nutr. 2005;135:267-272
Zhang et al., J Pediatr. 2016;175:106-110
Haider et al., BMJ 2013;346:3443
Albacar et al., J Affect Disord. 2011’131:136-142
Drukker et al., Transfusion 2015;55:2799-2806
Radlowski et al., Front Hum Neurosci 2016;7:1-11

IRON MOM

®

•

To enhance the detection and management of IDA in pregnancy

•

This project was implemented January 1st, 2017 at St. Michael’s Hospital, an inner-city tertiary centre in
Toronto, Canada that delivers approximately 3000 babies annually

Clinical Pathways

Educational Resources

Standardized Iron
Prescriptions

Iron Supplement
1 Tab / day

Study Methods
• Primary objective: To estimate the 1-year prevalence of ID and IDA in all pregnant
women who were screened for ID after the implementation of the IRON MOM
• Secondary objective: included identifying the prevalence of pre-existing comorbidities that may elevate ferritin levels amongst those who were not iron
deficient
• Retrospective audit of administrative laboratory data collected from all obstetrical
clinics in 2017
• Retrospective chart review was conducted for patients who were not iron
deficient
• ID was defined as a serum ferritin <50µg/L
• IDA was defined as hemoglobin <110 g/L and ferritin <50µg/L

91.2% (1193/1307) iron deficient
Figure 2. Prevalence of ID at SMH
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Figure 3. Distribution of ferritin levels among
pregnant women at SMH (n=1307)

Patient Characteristics

All patients (n=92)

Age (mean, SD)
Ferritin (µg/L), (mean, SD)
Hemoglobin (g/L), (mean, SD)
Previous use (last 6 months)
RBC transfusion, n (%)
Oral iron supplementation, n (%)

33.5 (6.9)
79 (40)
129.5 (95.7)
8 (8.7)
2 (2.2)

IV iron supplementation, n (%)
1 (1.1)
Table 1. Patient Demographics of non-ID pregnant
women
Type of Co-Morbidity

Hypothyroidism
Hyperthyroidism
Diabetes*
History of Cancer

All patients (n=18)

5 (26.3)
1 (5.3)
10 (52.6)
2 (10.5)

Table 2. Relevant Comorbidities among non-ID
pregnant women
*includes gestational diabetes

Conclusions
• After the implementation of the IRON MOM, we found an extremely high
prevalence of ID in our pregnant outpatient population
• This confirms that ID remains an underappreciated problem, even at a tertiary care
centre
• In our retrospective chart review of non-iron deficient pregnant women, we found
19.6% of patients with pre-exisiting co-morbidities that may elevate ferritin as an
acute-phase reactant
• True prevalence of ID at our site is likely underestimated.
• Our findings highlight a tremendous gap in awareness, which demands strategies to
improve knowledge translation
• Future directions include evaluation of the digitized version of IRON MOM in a large
multicenter Canadian cluster randomized controlled trial

Conclusions
• Exciting novel approaches to the management of
complex/classical hematological conditions at ASH
this year!
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