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Retrospective review of Acquired Haemophilia A from the
largest Canadian Haemophilia treatment centre

Acquired haemophilia A (AHA) is a rare bleeding disorder character-
ized by the formation of neutralizing autoantibodies to factor VIII.
Low factor VIII activity and the presence of inhibitory antibodies,
usually detected by Bethesda assay, confirm the cliagnosis.l About
half of AHA cases are associated with underlying conditions such
as malignancy, connective tissue diseases, drug exposures and preg-
nancy while the remainder is idiopathic.? There is a spectrum of clin-
ical severity in AHA but many present with severe bleeding. In fact,
the mortality rate from bleeding has been described at 4.5%.°

Treatment of AHA requires prohemostatic therapy and im-
munosuppressive therapy.®® Prohemostatic therapy includes by-
passing agents such as recombinant factor Vlla (rFVIla), activated
prothrombin complex concentrate (aPCC) and porcine factor Vi
products (historically plasma-derived [pdpFVIII], currently recombi-
nant [rpFVII]). Inhibitor eradication is generally achieved via immu-
nosuppressive therapy (IST); there is increasing concern regarding
comparative risks and benefits of IST in this usually older patient
population with competing comorbidities.”

[no notes on this page]

Given its rarity, reports from collaborative European efforts
such as the European Acquired Haemophilia registry (EACH-2)>8
and the GTH (Acquired Haemophilia Working Group of the German,
Austrian and Swiss Thrombaosis and Hemostasis Society) registra,r?'10
have provided key insights. Toronto's St. Michael's Hospital (SMH)
is the largest Canadian adult haemophilia treatment centre (HTC);
we reviewed the clinical characteristics of AHA patients treated at
SMH from 1990 to 2016. To our knowledge, this is the largest North
American AHA patient series described to date.

Acquired haemophilia A patients were identified using a na-
tional haemophilia database, the Canadian Haemophilia Assessment
and Resource Management Information System (CHARMS), and
by reviewing the SMH transfusion database to ascertain which
patients had received bypassing agents or porcine factor VIII
products over these years. The clinical records of these patients
were then reviewed to confirm an AHA diagnosis. Major bleed-
ing and minor bleeding were defined by severity criteria defined
jut
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spontaneous factor VI levels over 70% and an undetectable in-
hibitor titre. SAS 9.4 (SAS Institute Inc., Cary, NC USA) was used
for all analyses. Box and whisker plots were generated using

http:/fwww.imathas.com/stattools/boxplot.html.

Eighty-eight bleeding episodes among 40 patients were iden-
tified. Our cohort's median age was 68 years, relatively consistent
with other reports (median age 73.9 years in the EACH-2 registry;
74 years in the GTH registry; 64 years in an AHA meta-analysis)
(3,10,13). Forty-five per cent of patients included in a meta-analysis
were men*? and 53% in the EACH-2 registrvf were men. We iden-
tified more male patients (68%), likely reflecting the lack of post-
partum AHA cases identified, perhaps due to selection bias from
identifying patients using the transfusion of prohemostatic therapy
as postpartum cases may self-resolve without the need for prohe-
mostatic intervention.

We found that 60% of initial bleeding episodes were of major
severity, whereas subsequent bleeds were predominantly minor. We
believe that this is due to prompt reinitiation of prohemostatic ther-
apy in patients where the AHA diagnosis was already known. Overall,
we identified a lower rate of severe bleeding (40%) compared to the
EACH-2 (70%)": however, the bleeding episodes reported in the
EACH-2 included initial bleeding episodes only. Therefore, we re-
produced the finding that the majority of initial bleeding episodes
were severe in nature.

We found a nearly equal frequency of mucocutaneous, subcuta-
neous and intramuscular bleeding (33%-34%) and only one episode
of intra-articular bleeding. We identified seven malignancy cases,
and the associations in our cohort included oesophageal, lung and
colon cancer, as well as chronic lymphocytic leukemia. Most of the
plausible drug-related cases that we found were related to antibi-
otics and antiviral agents; again similar to the EACH-2 registry.” In
63% of our subjects, we did not find a secondary cause, similar to
the findings of the United Kingdom'® and GTH registry studies,” but
higher than in the EACH-2 registry (51.9%)" and a meta-analysis of
AHA cases (57.7%)."

Bypassing agents were used in 74% of all bleeding episodes,
higher than the reported 64% use of these agents for bleeding epi-
sodes in the EACH-2.% Similar to EACH-2, the most commonly used
bypassing agent in our patients was rFVlla (56%), whether used
alone or in combination with other agents. APCC was the next most
commonly used bypassing agent (28%). Porcine factor VIII, either
plasma derived or recombinant, was used in 13 bleeding episodes
(13/88, 15%). The most commonly used supportive transfusion ther-
apy was packed red blood cells; used in 41% of bleeding episodes.

We present data on dosing and infusion frequency of prohemo-
static therapy that has not previously been described in such detail

(Figure 1 and Table 1). The median doses of rFVIla and aPCC are in
the range of doses typically suggested for the management of severe
bleeding with bypassing agents.'*'* The median doses we found for
rFVlla are similar to those reported in the EACH-2 registr’\.r.3 with
a higher median dose and range for aPCC. Furthermore, there was
decreased frequency of infusions of rFVIla, aPCC and pdpFVIIl after
the first 48 hours, suggesting achievement of hemostatic control
within this time period.

The box and whisker plots in Figure 1 demonstrate the frequency
of infusions of the various bypassing agents in the first 48 hours and
subsequent to that. A median of 4.5 infusions (IQR 2-6, range 1-9)
of rFVIla was used in the first 48 hours and thereafter declined to 3
(IQR 2.3-4, range 1-5). A similar trend of decreasing utilization after
the first 48 hours was seen for aPCC and pdpFVIIl. Only two pa-
tients were treated with rpFVIII, including one patient who required
26 doses of this therapy spread over 2 months.

Porcine-derived FVIII, either recombinant or plasma derived,
was used in 15% of bleeding episodes. PdpFVIIl was used in 11
bleeding episodes before 2004, as it was withdrawn from the
market that year due to concerns about viral safety. RpFVIIl be-
came licensed for use by Health Canada in October 2015 and was
used in two patients in our cohort. One of these two patients had
excessive bleeding not responding to traditional bypassing ther-
apy and the second had disseminated intravascular coagulation
secondary to bypassing therapy. Human factor VIII replacement
products such as pd-VWF:FVIIIl and rFVIII were used in the man-
agement of two bleeding episodes, one of which had a confirmed
low titre inhibitor.

All patients were treated with IST with a corticosteroid back-
bone. The most commonly used first-line regimen was a combination
of steroid and cyclophosphamide (60% of patients). Only three pa-
tients were treated with corticosteroid and rituximab. Rarely, other
agents such as vincristine, intravenous immunoglobulin (IVIG) and
azathioprine were used in conjunction with corticosteroids. Second-
and third-line IST regimens were required in 55% of the patients.

Corticosteroid alone was the most commonly used IST in this con-
text, and when used in combination with another IST, cyclophospha-

mide or rituximab was most commonly used. Complete remissions

were documented in 73% of patients at some point during their dis-

ease course. Of those who did not achieve CR, the majority were

lost to follow-up. In aggregate, 18 patients were lost to follow-up

over time. We are aware of two deaths, both from causes unrelated
to AHA.

Hospital admissions were required for 62 (70%) of all bleeding ep-
isodes, occurring in 87.5% of patients (n = 35). 12.5% of the bleeding
episodes required critical care admission, and 40% of patients had

FIGURE 1 Usage of bypassing agents in first 48 h vs after first 48 h of bleeding episode. The box and whisker plots depict the median
number of infusions for each agent during each time frame (first 48 vs after 48 h of presentation) with the interquartile ranges and overall
range for (A) recombinant factor Vlla, (B) activated prothrombin complex concentrate, (C) porcine plasma-derived factor VIl and (D) porcine
recombinant factor VIII. *A diagram was not generated for the after 48 h of presentation for porcine recombinant factor VIl as only one
patient was treated with this agent after 48 h of presentation. This patient received infusions for up to 26 days for a very severe bleeding
episode, and the mean number of infusions required after the first 48 h for this patient was two infusions per day until day 26

1. Corticosteroid alone
was the most commonly
used IST in this con- text,
and when used in
combination...
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(D) recombinant porcine FVilla

(C) pd porcine FVIII
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TABLE 1 Median doses of hemostatic therapies, by bleeding
episode, used in AHA cohort

Median (interquartile
Therapy range) Range
rFVila®
Dose (mg) 6.8 (6.0-7.2) 4.8-9.6
Dose per weight 90.9 (30.0-96.0) 74.6-158.7
(ng/ke)
aPCcC®
Dose (IU) 4231.3 (3865.5-5199.8) 2750.6-6048.0
Dose per weight 72.8 (60.5-78.5) 45.2-94.5
(IU/kg)
Parcine pdFVIII®
Dose (IU) 5932.5 (4900.0-6346.7) 3600.0-8015.0
Dose per weight 88.5(62.0-95.4) 44.8-121.4
(IU/kg)

Porcine rFVIIIY
Dose (IU) 7048.8 (4827.6-9270.0)

157.9 (70.6-245.2)

4827.6-9270.0

Dose per weight 70.6-245.2

(IU/kg)

*Dose information was available for 33/49 episodes where rFVIla was
used. Patient weight information was available for 31/4% episodes.
rFVlla, recombinant factor Vila.

“Dose information was available for 21/25 episodes where aPCC was
used. aPCC, activated prothrombin complex concentrate.

‘Dose information was available for 11 bleeding episodes. Porcine pd-
FWIII, porcine plasma-derived factor VIIIL

“Dose information available for both episodes in which recombinant por-
cine FVIIl was used. Porcine rFVIII, porcine recombinant factor VIIL

TABLE 2 Frequency of adverse events seen in AHA patients by
organ system that could plausibly be related to IST

Frequency
Complication by organ system {n = 40 patients)
Cardiovascular 3(7.5%)
Gastrointestinal 5 (12.5%)
MNeuropsychiatric 15 (37.5%)
Genitourinary 2 (5%)
Metabolic 8 (20%)
Haematologic 10 (25%)
Musculoskeletal/dermatologic & (15%)
Infection 11 (27.5%)

Most patients with adverse events had multiple events, and 28 patients
(70% of cohort) had at least one adverse event. Events seen for each sys-
tem are as follows. Cardiovascular: congestive heart failure, atrial fibrilla-
tion and demand ischemia. Gastrointestinal: transaminitis and vomiting.
Meuropsychiatric: fatigue, insomnia, dizziness, mood changes, tremor,
confusion, headache and paresthesias. Genitourinary: acute kidney injury
and amenorrhea. Metabolic: hyperphagia, weight gain, hyperglycemia
and overt diabetes. Hematologic: anemia, leukopenia and hypogamma-
globulinemia. Musculoskeletal/dermatologic: hyperhidrosis, acne, alope-
cia, muscle weakness, dry skin and peripheral rash. Infectious: clostridium
difficile diarrhea, intra-abdominal sepsis, urinary tract infection, palmar
warts, respiratory infections, yeast infections and aspergillus infection.

[no notes on this page]

more than one hospital admission. Hospital length of stay data could
be obtained for 56 (64%) of the bleeding episodes and for those, the
median length of stay was 11 days (IQR 6-24 days). These data em-
phasize the high intensity of healthcare utilization for AHA bleeding
episodes and the need to optimize strategies to facilitate early diag-
nosis and efficacious management of AHA-related bleeding. Seventy
per cent of patients in this study had documentation of significant ad-
verse events that are plausibly related to IST (Table 2), some of which
required de novo hospitalization (intra-abdominal sepsis), increased
length of stay (uncontrolled diabetes mellitus) or additional therapies.

In conclusion, we have reviewed the largest North American
AHA patient series published to date, observing similar clinical char-
acteristics and therapies to European registry studies. Our findings
reflect the high healthcare utilization frequently required in AHA,
promise of rpFVIIl for refractory bleeding, and significant toxicities
of IST. We believe AHA research and care should focus on minimiza-
tion of iatrogenic harm and study of novel, less toxic IST regimens in
this vulnerable patient population.
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Efficacy and safety of low-dose prophylaxis of highly purified
plasma-derived factor VIll concentrate produced by the
National Blood Centre, Thai Red Cross Society

The National Blood Centre, Thai Red Cross Society (TRCS) has an
essential task in preparing adequate and safe blood and blood com-
ponents for replacement therapy among patients in Thailand. The
pilot project of producing albumin has been established. The re-
maining plasma from TRCS was sent to the Green Cross Corporation
(GCC), The Republic of Korea for plasma contract fractionation pro-
gramme during the previous 14 years from 1999 to 2013. In 2010,
the cabinet of Thai ministers agreed to set up a plasma fractionation
centre to produce albumin, intravenous immunoglobulin (IVIG)
and highly purified factor VIII concentrate with the aim of achiev-
ing self-reliance and reduced importation of foreign products. Her
Royal Highness Princess Maha Chakri Sirindhorn offered her pa-
tronage to the centre as evident by its name, "The Thai Red Cross
Plasma Fractionation Centre, Princess Maha Chakri Sirindhorn Sth
Cycle Birthday Anniversary Celebration 2nd April, 2015." The trans-
fer of technology from the GCC, Korea has been completed. The

[no notes on this page]

fractionation centre with its 135 personnel is located in Chonburi
Province, about 81 km from Bangkok. The centre occupies 9850 m?
across more than five acres and consists of eight sections, namely
the administration building, a production building (including quality
assurance and quality control), a utility building, an animal labora-
tory, an alcohol regeneration system, a waste storage, a waste water
treatment plant and a city water tank with pump. The construction
and machine installation were completed in 2 years, from April 2013
to May 2015. The three consecutive commercial trial batches of
Albumin 20 TRTC (20% albumin), Immunoglobulin 5 TRTC (5% IVIG)
and Factor VIII TRTC (highly purified factor VIII concentrates) were
produced from July to October 2015.

The highly purified factor VIIl concentrate was prepared from vol-
untary blood donations which were negative for VDRL, anti-HIV-1/2,
HIV-antigen, HBsAg, anti-HCV both from serological and nucleic acid
amplification tests (MAT). The majority of plasma (97%) comprised



