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Prospective Evaluation of a Defined Replacement Protocol for Peri-Operative Hemostasis in Patients with Severe
Hemophilia A with and without Inhibitors on Emicizumab Prophylaxis Undergoing Elective Major Surgeries.
(EmiSurg Study)
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Introduction

Emicizumab is expected to provide hemostasis equivalent of 10-20% FVIII activity. Major surgical procedures therefore require
additional replacement therapy. A defined protocol of replacement therapy for peri-operative hemostasis in patients with
hemophilia A on emicizumab prophylaxis undergoing elective major surgery was prospectively evaluated.

Patients and methods

In this ongoing investigator-initiated study of peri-operative hemostasis in patients with severe haemophilia A with or without
inhibitors, aged 2 - 60 years on emicizumab prophylaxis for at least 4 weeks, those requiring elective major surgery were
evaluated. Additional hemostasis was provided through standard half-life rFVIII (those without inhibitors) or rFVlla (those with
inhibitors) based on a defined protocol (Table 1). Replacement therapy was stopped after 5 or 7 days in those without or with
inhibitors, respectively, unless otherwise indicated. No thromboprophylaxis was used. Outcome measures included efficacy
of surgical (post-op assessment by surgeon) and post-operative hemostasis (assessed post wound healing by hematologist),
as per ISTH SSC criteria. Other parameters monitored included blood counts, FVIII level, FVIII like activity, modified one stage
FVIII assay with emicizumab calibrator, ROTEM, TGT and doppler screening of lower limbs for DVT at defined times.

Results

Thirty patients (12 with inhibitors), median age 30.5 years (range: 14 - 56) who underwent 32 surgical procedures were included
in this analysis. There were 25 (78.1%) orthopedic, 4 (12.5%) abdomino-pelvic, 1 (3.1%) thoracic, 1 (3.1%) neck and 1 (3.1%)
inner ear procedures. These included 3 long standing giant body cavity pseudotumors - 2 abdomino-pelvic and 1 thoracic -
which were analysed separately as high-risk for surgical hemostasis.

Hemostatic efficacy for the 29standard risk procedures was assessed as excellent in 27/29 (93%) and good in 2/29 (7%). It was
assessed as fair in 2/3 (67%) and poor in 1/3 (33%) high risk cases. The overall hemostasis at wound healing was assessed as
excellent in 28/29 (97%), good in 1/29 (3%) for standard risk procedures and good in 2/3 (67%) and moderate 1/3(33%) for
high- risk procedures. Pre-op ROTEM and TGT parameters were normal / near normal after rFVIIl or rFVIla infusion.
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Breakthrough bleeds (BTB) occurred in a total of 7/29 (24.1%) standard risk procedures, neither requiring additional transfusion
support nor affecting wound healing in 6 of them. All BTBs occurred only in total knee replacement (2 unilateral, 3 bilateral)
and 2 large thigh pseudotumor excisions. In all except 1, these BTBs occurred after stopping rFVIII/rFVIla 5- or 7-days post-op.
BTBs occurred within day+14 (3 without & 1 with inhibitor) in 4 procedures & beyond day +14 after wound healing (3 without
& 2 with inhibitors) in 5, during physiotherapy and mobilization, with some occurring in both phases in 3 procedures. (Table 2)
In 2 patients with early BTB after bilateral TKR, the replacement was extended (rFVila Q4H from day +8 to day +12, Q6H from
day +13 to day+14; & rFVIIl Q12H from day +13 to day +15 and single doses on day+9 and day+29). Two patients with lower
limb pseudotumor resections required additional support: 1 from day+11 to day +14 (rFVIIl Q12H, 4 days for bleeding during
physiotherapy) & the other from days +24 - +26 (rFVlla Q4H, 3 days for re-exploration of a superficial hematoma).

For the 3 high-risk patients who underwent abdomino-pelvic or thoracic giant pseudotumor resections (2 without inhibitor
& 1 with inhibitor), the rFVIIl / rFVIla support was electively continued till day +21 in 2 and day+21 - 32 in 1. There were
multiple BTB requiring additional transfusion of blood products (2 without inhibitors received only packed red cells) while
the one with inhibitor had continued bleeding even with global hemostasis parameters in the normal range. This continued
post-operatively with septic complications leading to death on day +23.

There was no thromboembolism or thrombotic microangiopathy in any patient.

Conclusions

We have demonstrated a safe and effective protocol for standard risk major surgeries for hemophilia A patients with or without
inhibitors on emicizumab prophylaxis with additional replacement therapy during the first 5-7 days post-op. Extended support
needs to be individualized as per the surgical procedure and post-op care.
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Table-1 Protocol for replacement of rFVIIl or rFVIla and laboratory assessment.
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Patients without inhibitor

Patients with inhibitor

Product used

Standard half-life rFVIII

rvila

Preop (2-3 hours for rFVIII and on
table for rVila)

35-40 1U/kg

90 mcg/Kg

Intra-op

15-20 IU/Kg if required (only once)

90 mcg/Kg Q2H

Post-op

15-20 1U/Kg Q12 H Day +1 to Day+5

90 mcg/Kg Q3H Day 0 to Day +1,
IQ4H 8Day +2 to +5, Q8H Day +6 to
H+7; continued if clinically indicated.

Breakthrough bleeds

15 IU/Kg Q12-24h till bleed resolved

90 mcg/kg Q2H X 2 doses; if not
leffective FEIBA 25-50 IU/Kg (max
100 1U/Kg/day)

Lab assays — Sample times

Pre and post infusion (30 minutes) on Day 0, Day+1, Day+3, Day+6, Day+10

ROTEM, TGT Yes Yes
FVIII assay Yes No
Reticulocyte count and blood No Yes
picture

DVT screening (lower limb Yes Yes

doppler) on Day+8

Table 2 - Breakthrough bleeds and management for standard risk procedures during post operative period.

Procedures* with Phase of post-operative period & treatment
BTB
<Day+7 Day+7 to +14 >Day+14
Total procedures without inhibitor (rFVIII) n=18
Right TKR 1 dose on Day+2 0 0
B/LTKR 0 1 dose Day+12 1 dose Day+16
Left TKR 0 0 1 dose each Day+16, +17
Right thigh 0 Stump bleed 0
pseudotumor AK BD Day+11-14 (4 days)
amputation
B/LTKR 0 1 dose Day+9, BD Day+13-15 1 dose Day+29
BTB n (%) 1/18 (5.5) 4/18 (22.2) 3/18 (16.6)
Total procedures with inhibitor (rFVlla) n=11
Pseudotumor 0 0 Re-exploration Q4H Day+24-
excision left femur 26 (3 days)
B/LTKR 0 Q4H 5 days, Q6H X 2 1 dose Day+23
days Day+8-14 (support
extended from Day+7)
BTB n (%) 0 1/11(9) 2/11(18.1)

* Some procedures had more than 1 BTB at different phases of post operative period.
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