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Abstract
Haemophilia A and B are inherited bleeding disorders caused by mutations in clotting factors. Small interfering RNA thera-
pies may be utilised to restore coagulation by preventing the synthesis of antithrombin. Fitusiran (QFITLIA™) is a small 
interfering RNA therapy that targets antithrombin, which is being developed by Sanofi for the prophylactic management 
of haemophilia A and B with or without inhibitors. Fitusiran has the potential to be administered less frequently than other 
prophylactic treatments for haemophilia. This article summarizes the milestones in the development of fitusiran leading to 
this first approval for routine prophylaxis to prevent or reduce the frequency of bleeding episodes in adult and paediatric 
patients aged 12 years and older with haemophilia A or B with or without factor VIII or IX inhibitors.

Digital Features for this AdisInsight Report can be found at 
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Fitusiran (QFITLIA™): Key Points 

A small interfering RNA is being developed by Sanofi 
for the management of haemophilia A and B

Received its first approval on 28 Mar 2025 in the USA

Approved for use for routine prophylaxis to prevent or 
reduce the frequency of bleeding episodes in adult and 
paediatric patients aged 12 years and older with haemo-
philia A or B with or without factor VIII or IX inhibitors

1  Introduction

Haemophilia A and B are inherited bleeding disorders that 
occur due to mutations in clotting factor VIII (haemophilia 
A) or IX (haemophilia B) [1]. Prophylactic therapies aim 
to reduce the frequency of bleeds, which includes replace-
ment of factors with clotting factor concentrates (CFC) or 
by the administration of bypassing agents (BPA), such as 
activated prothrombin complex or recombinant factor VIIa 
(fVIIa). However, neutralising antibodies raised against CFC 
can limit their efficacy, and the usefulness of BPA is limited 
by their short half-lives, requiring frequent infusions [1].

RNA interference has been investigated as a prophylactic 
treatment for haemophilia [1, 2]. As antithrombin is a key inhibi-
tor of thrombin generation, it has been identified as a possible 
target; a reduction in antithrombin activity increases thrombin 
generation to restore coagulation [1, 2]. Small interfering RNA 
therapies incorporate synthetic double-stranded RNA to target 
messenger RNA, thereby inhibiting the expression of the target 
gene, such as the gene coding for antithrombin (SERPINC1) [1].

Fitusiran (QFITLIA™) is a small interfering RNA 
directed against antithrombin being developed by Genzyme 
Corporation, which received its first approval in March 2025 
in the USA for routine prophylaxis to prevent or reduce 
the frequency of bleeding episodes in adult and paediatric 
patients aged 12 years and older with haemophilia A or B 
with or without factor VIII or IX inhibitors [3]. In com-
parison with other prophylactic therapies, prophylaxis with 
fitusiran can reduce the frequency of administration (6–12 
subcutaneous administrations per year) [3]. 
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Key milestones and phase III trials in the development of fitusiran for the management of haemophilia A or B 

The recommended starting dosage of fitusiran is 50 mg 
administered subcutaneously once every 2 months, with 
modifications to dose (10, 20 or 50 mg) and/or frequency 
(once monthly or once every 2 months) based on antithrom-
bin activity (target activity 15–35%) [4]. Consult local pre-
scribing information for further details regarding dosage 
modification and recommended on-demand treatments for 
breakthrough bleeds. Monitor antithrombin activity using 
an FDA-cleared test during treatment and prior to initiating 
treatment [4].

Fitusiran carries a boxed warning for thrombotic 
events and acute and recurrent gallbladder disease [4]. 
Serious thrombotic events have occurred in patients with 
risk factors for thromboembolism. Interrupting fitusiran 
in patients with a thrombotic event is recommended. 
Acute and recurrent gallbladder disease, including 
cholelithiasis and cholecystitis have occurred in fitu-
siran recipients. Recommendations include monitoring 
patients for signs and symptoms of acute and recur-
rent gallbladder disease, considering discontinuation of 
fitusiran if gallbladder disease occurs and considering 
alternative therapies for patients who have a history of 
symptomatic gallbladder disease [4].

1.1 � Company Agreements

In January 2014, Genzyme Corporation (Sanofi Gen-
zyme) and Alnylam Pharmaceuticals formed an alliance 
to develop RNA interference treatments for rare genetic 
diseases [5]. Subsequently, in November 2016, Genzyme 
and Alnylam agreed to co-develop and co-commercialise 
fitusiran globally [5]. Although the alliance was con-
cluded in April 2019, existing agreements regarding fitu-
siran were unaffected [6].

2 � Scientific Summary

2.1 � Pharmacodynamics

In an animal model of factor X-deficiency, fitusiran reduced 
antithrombin activity to 17% [7]. Fitusiran-treated mice in 
comparison with control mice had shorter lag time (3.3 vs 
7.0 min), higher endogenous thrombin potential (904 vs 
149 nM × min), higher peak thrombin (36 vs 14 nM) and 
increased haemostatic activity (8 vs 2 clots per 30 min) [7].

In people with haemophilia A or B who received fitu-
siran at the recommended dosage, the mean antithrombin 
activity was 24% [4]. Simulations indicated that steady state 
antithrombin activity was reached within 23 weeks of initi-
ating fitusiran or following dosage modification. Persistent 
antithrombin activity (> 60% activity) is estimated to occur 
approximately 6 months after discontinuing fitusiran [4].

2.2 � Pharmacokinetics

The pharmacodynamic effects of fitusiran are primarily influ-
enced by its liver pharmacokinetics, rather than its plasma 
pharmacokinetics [4]. The fitusiran dosage regimen (10, 20 or 
50 mg administered once monthly or every 2 months) aims 
to maintain plasma antithrombin activity levels of 15–35%. In 
people with haemophilia A or B receiving fitusiran at the rec-
ommended dosage, the plasma exposure increases in a dose-
proportional manner and no accumulation is expected to occur 
with repeat dosing. At steady state, the mean maximum plasma 
concentration with a 20 mg or 50 mg dose is 34.4 ng/mL and 
84.1 ng/mL, and the mean area under the plasma-time curve 
is 491 and 1290 ng · h/mL. The mean time to peak plasma 
concentration for the respective doses is 2.88 and 3.78 h and 
apparent volume of distribution is 431 and 570 L. Fitusiran is 
96.6% bound to plasma proteins [4]. 
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Features and properties of fitusiran

Alternative names QFITLIA™, ALN-AT3, ALN-AT3SC, SAR-439774
Class Amides, amino sugars, antihaemorrhagics, drug conjugates, small interfering RNA
Mechanism of action Antithrombin III expression inhibitors, RNA interference
Route of administration Subcutaneous injection
Pharmacodynamics In an animal model, fitusiran ↓ antithrombin activity, ↓ lag time, ↑ endogenous thrombin potential, ↑ peak 

thrombin, ↑ haemostatic activity; in people with haemophilia A or B, mean antithrombin activity was 24%, 
steady state antithrombin activity was reached within 23 weeks, persistent antithrombin activity ≈ 6 months 
after discontinuation

Pharmacokinetics Plasma exposure is dose proportional, no accumulation with repeat dosing; Cmax (with 20 or 50 mg dose) 
34.4 and 84.1 ng/mL; AUC 491 and 1290 ng · h/mL; Tmax 2.88 and 3.78 h; VD/F 431 and 570 L; 96.6% 
protein bound; t½ 5.57 and 7.98 h; CL/F 41.9 and 50.8 L/h; 14.6% recovery of a 50 mg dose in the urine

Most frequent adverse reactions Viral infection, nasopharyngitis, bacterial infection, hepatic injury, arthralgia, prothrombin fragment 1.2 
increased, injection site reaction, headache, cough

ATC codes
 WHO ATC code B02B-X12 (fitusiran)
 EphMRA ATC code B2G (systemic haemostatics)

The mean elimination half-life of fitusiran is 5.57 h with 
a 20 mg dose and 7.98 h with a 50 mg dose. The appar-
ent clearance of the respective doses is 41.9 and 50.8 L/h 
[4]. Fitusiran is metabolised by endo and exonucleases into 
short lengths of oligonucleotides and is not a substrate for 
CYP450 enzymes or transporters. 14.6% of a 50 mg dose 
was recovered unchanged in the urine over 24 h [4].

2.3 � Therapeutic Trials

The mean annualised bleeding rate (ABR) during the 
efficacy period was significantly (p < 0.0001) lower in 
38 participants who received fitusiran prophylaxis (1.7 
bleeds per year) than in 19 participants who received on-
demand BPA (18.1 bleeds per year) during the ATLAS-INH 
(NCT03417102) pivotal phase III trial (primary endpoint) 
[8]. In this global open-label study, eligible participants 
included men, boys and young adults aged ≥ 12 years with 
severe haemophilia A or B and inhibitory antibodies to 
factor VIII or IX (subsequently referred to as inhibitors). 
Additionally, participants had ≥ 6 bleeding episodes requir-
ing BPA ≤ 6 months prior to screening. Participants were 
randomised to receive prophylactic fitusiran 80 mg once 
monthly (not a recommended dose [4]) plus BPA for break-
through bleeding, or continued to receive on-demand treat-
ment with BPA. Efficacy was measured during days 29–246, 
following an onset period (days 1–28). The mean ABR of 
secondary endpoints were significantly (p < 0.0001) lower 
in fitusiran prophylaxis recipients versus recipients of on-
demand BPA, including all treated bleeds (2.0 vs 18.8 bleeds 
per year), treated spontaneous bleeds (0.9 vs 15.7 bleeds 
per year) and treated joint bleeds (1.3 vs 13.8 bleeds per 
year) [8].

The mean ABR during the efficacy period was sig-
nificantly (p < 0.0001) lower in 79 recipients of fitusiran 
prophylaxis (4.4 bleeds per year) than in 40 recipients of 
on-demand CFC (33.2 bleeds per year) during the ATLAS-
A/B pivotal phase III trial (primary endpoint) [9]. During 
this global open-label trial, participants were males aged  
≥ 12 years with severe haemophilia A or B without inhibi-
tors and were not receiving prophylactic treatment. Partici-
pants were also required to have ≥ 6 bleeding events requir-
ing on-demand treatment with CFC ≤ 6 months prior to 
screening. Participants were randomised to receive prophy-
laxis with fitusiran 80 mg once monthly plus CFC for break-
through bleeding, or continued to receive on-demand CFC. 
The efficacy was evaluated during the efficacy period dur-
ing days 29–246. The mean ABR of secondary endpoints, 
including treated bleeding events (3.1 vs 31.0 bleeds per 
year), treated spontaneous bleeds (1.8 vs 22.0 bleeds per 
year) and treated joint bleeds (2.3 vs 23.4 bleeds per year) 
were significantly (p < 0.0001) lower in fitusiran prophylaxis 
recipients than in recipients of on-demand CFC [9].

The estimated mean ABR was 6.4 bleeds per year across 
all 227 participants in an interim analysis of the ATLAS-
OLE pivotal phase III trial (secondary endpoint, the primary 
endpoint was safety); the estimated mean ABR in 78 par-
ticipants with inhibitors was 3.9 bleeds per year and in 149 
participants without inhibitors was 7.4 bleeds per year [10]. 
In this global, open-label, long-term extension trial, partici-
pants from the pivotal ATLAS-INH and ATLAS-A/B trials, 
in addition to participants from the ATLAS-PPX phase III 
trial (discussed below) were eligible to be rolled over into 
ATLAS-OLE. Participants initially received subcutaneous 
doses of fitusiran 80 mg once monthly, which was revised 
to 50 mg once every 2 months and adjusted to 20, 50 or 80 
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mg doses once every 2 months based on the antithrombin 
activity of each participant [10].

The estimated mean ABR of treated bleeds was signifi-
cantly (p = 0.0008) lower in 65 participants who switched 
to fitusiran prophylaxis (2.9 bleeds per year) from BPA or 
CFC prophylaxis (7.5 bleeds per year) during the ATLAS-
PPX phase III trial (primary endpoint) [11]. In this global, 
open-label trial, participants were male and aged ≥ 12 years 
with severe haemophilia A or B and were receiving prophy-
laxis with BPA (with inhibitors and ≥ 2 bleeds in the past 
6 months) or CFC (without inhibitors and ≥ 1 bleed in the 
past 12 months) prior to switching to fitusiran prophylaxis. 
Most participants received fitusiran 80 mg once monthly 
and two participants received fitusiran 50 mg once every 2 
months. The ABR of spontaneous bleeds (2.2 vs 5.0 bleeds 
per year) and joint bleeds (2.6 vs 5.3 bleeds per year) were 
significantly (p ≤ 0.0242) lower with fitusiran prophylaxis 
than with BPA or CFC prophylaxis [11]. 

Key clinical trials of fitusiran (sponsored by Genzyme, a Sanofi company, or Sanofi)

Drug(s) Indication Phase Status Location(s) Identifier

Fitusiran, bypassing agents PwH A or B III Completed Global ATLAS-INH, NCT03417102
Fitusiran, factor concentrates PwH A or B III Completed Global ATLAS-A/B, NCT03417245
Fitusiran PwH A or B III Ongoing Global ATLAS-OLE, NCT03754790
Fitusiran, bypassing agents, factor concentrates PwH A or B III Completed Global ATLAS-PPX, NCT03549871
Fitusiran PwH A or B III Ongoing Global ATLAS-PEDS, NCT03974113
Fitusiran, bypassing agents, factor concentrates PwH A or B III Ongoing Global ATLAS-NEO, NCT05662319

PwH people with haemophilia

2.4 � Adverse Reactions

The most commonly reported (incidence ≥ 5%) adverse 
reactions with fitusiran dosed to individual antithrombin 
measurements in 286 trial participants with haemophilia 
A or B were viral infection (incidence 29%), nasopharyn-
gitis (26%), bacterial infection (11%), hepatic injury (8%), 
arthralgia (8%), prothrombin fragment 1.2 increased (7%), 
injection site reaction (6%), headache (5%) and cough (5%) 
[4]. Serious adverse reactions were reported in 4 (1.4%) 
participants, including two participants who had serious 
reactions of cholecystitis. Fitusiran was permanently dis-
continued in 4 (1.4%) participants, which were attributed to 
liver injury, post-operative deep vein thrombosis, cerebral 
infarction and pruritus [4].

In a pooled safety population of 335 trial participants, 
serious thrombotic events were reported in 2.6% of partici-
pants (incidence rate 2.3 events per 100 person-years) who 
received a fixed fitusiran dose of 80 mg once monthly (not 
a recommended dose), which included a fatal event of cer-
ebral venous sinus thrombosis. In participants who received 

fitusiran on an antithrombin-based dose regimen, the inci-
dence rate was 0.8 events per 100 person-years [4].

The incidence of gallbladder events in 270 participants who 
received a fixed dose of fitusiran (e.g., 80 mg once monthly) 
was 17% and 4% of participants underwent cholecystectomy 
[4]. In 286 participants who received fitusiran on an antithrom-
bin-based dose regimen, 3.8% of participants experienced a 
gallbladder event and 0.3% underwent cholecystectomy [4].

2.5 � Companion Diagnostic

The INNOVANCE® Antithrombin assay by Siemens Health-
ineers has been cleared by the FDA as a companion diagnostic 
for fitusiran [3].

2.6 � Ongoing Clinical Trials

There are four ongoing clinical trials investigating fitusiran 
for the management of haemophilia. Three trials are included 
in the ATLAS program and are not recruiting participants: 
the ATLAS-OLE (NCT03754790) phase III open-label exten-
sion trial, the ATLAS-PEDS (NCT03974113) phase III trial 
to determine an appropriate dosage of fitusiran in people aged 
1–12 years and the ATLAS-NEO (NCT05662319) phase III 
trial to study the effects of switching from standard of care to 
fitusiran. The NCT06145373 phase I trial is currently recruit-
ing participants to explore the safety and tolerability of switch-
ing from emicizumab to fitusiran prophylaxis.

3 � Current Status

Fitusiran received its first approval on 28 Mar 2025 for routine 
prophylaxis to prevent or reduce the frequency of bleeding 
episodes in adult and paediatric patients (aged 12 or older) 
with haemophilia A or B with or without factor VIII or IX 
inhibitors in the USA [3].
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Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s40265-​025-​02203-y.
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