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Essentials

• Recurrent thrombosis occurring despite anticoagulation is challenging to treat.
• We present six patients with anticoagulant- refractory thrombosis treated with fondaparinux.
• No thrombus progression or bleeding complications occurred with fondaparinux treatment.
• When dose escalation of anticoagulation fails, fondaparinux should be considered.

1  |  INTRODUC TION

Fondaparinux is a synthetic analogue composed of heparin's pen-
tasaccharide sequence. Fondaparinux binds to antithrombin with 
high affinity to induce a conformational change that expedites the 

neutralization rate of factor Xa. The inhibition of factor Xa pre-
vents thrombin activation, thereby halting clot formation (Figure 1). 
Compared with heparin that tends to bind to plasma proteins, fon-
daparinux binds specifically to antithrombin and has complete bio-
availability after administration, therefore exerting a predictable 
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Abstract
Background: Recurrent thrombosis treatment options are limited when anticoagula-
tion with dose escalation of low molecular weight heparin or unfractionated heparin 
fail. Fondaparinux is a pure, synthetic pentasaccharide that consists of heparin's es-
sential five- sugar chain that binds antithrombin to inactivate factor Xa. There is scarce 
data regarding fondaparinux's use in recurrent thrombosis.
Key Clinical Question: We aim to explore fondaparinux's role in recurrent thrombosis 
when other standard anticoagulation treatments fail.
Clinical Approach: We report a case series of six high thrombotic risk patients suc-
cessfully treated with fondaparinux after thrombosis progression while on suprath-
erapeutic low molecular weight heparin or unfractionated heparin. Of our six patients, 
two were previously diagnosed with a high- risk thrombophilia: triple positive an-
tiphospholipid syndrome, and homozygous factor V Leiden. The other four had an 
underlying malignancy.
Conclusion: With fondaparinux, no thrombosis progression was observed, and no 
bleeding complications occurred.
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anticoagulation	response.	The	half-	life	of	the	molecule	is	17 h,	which	
allows for daily dosing. It is excreted, unchanged, by the kidney.1– 3

Fondaparinux has made its way in clinical practice for deep vein 
thrombosis (DVT) and pulmonary embolism (PE) treatment, for pro-
phylaxis of thromboembolic events following orthopedic surgery 
and is part of the therapeutic arsenal for heparin- induced thrombo-
cytopenia (HIT) among other indications.4– 7

Thrombosis progression occurring despite anticoagulation is 
challenging to treat. Therapeutic options are limited when dose es-
calation	of	low	molecular	weight	heparin	(LMWH)	or	unfractionated	
heparin (UFH) fail. We aim to explore fondaparinux's potential role 
in recurrent thrombosis.

2  |  C A SE SERIES

Six patients received fondaparinux after thrombosis progression at 
the	McGill	University	Health	Center	between	2016	and	2021.	After	
ethics approval, their clinical data were retrieved and analyzed. 
Patients' characteristics are outlined in Table 1. HIT was ruled out 
in all cases.

2.1  |  Case 1

We	first	present	a	woman	in	her	20s,	64 kg,	with	triple	positive	an-
tiphospholipid	syndrome	(APS):	positive	lupus	anticoagulant	(Dilute	
Russell's	 viper	venom	 time	method),	 anticardiolipin	 IgG	antibodies	
(>120 U/ml),	 and	 beta-	2	 glycoprotein	 IgG	 antibodies	 (>160 U/ml).	
She experienced different thrombotic events such as an ischemic 
toe that prompted warfarin initiation and PE while on warfarin 
treatment. Her first pregnancy, while on therapeutic dalteparin 
and	 aspirin,	 was	 complicated	 by	 placental	 abruption	 at	 28 weeks	
and postpartum hemolysis, elevated liver enzymes, and low plate-
lets	 syndrome.	 At	 the	 33rd	 week	 of	 her	 second	 pregnancy,	 she	
developed a transient ischemic attack while on aspirin and weight- 
adjusted	 dalteparin	 (200 units/kg),	 prompting	 a	 dose	 increase	 of	
20%	(240 units/kg).	Her	anti-	Xa	level	was	within	therapeutic	range	
at	 0.99 U/mL	 (expected	 range,	 0.5-	1.5).	 Two	 days	 after	 her	 elec-
tive delivery, the patient developed several cerebral microinfarcts, 
which resulted in an additional 20% increase of her dalteparin dose 
(total	 40%	 increase	 at	 280 units/kg).	 Four	 days	 postpartum,	 she	
experienced worsening neurological symptoms and was found to 
have	a	 large	mitral	valve	thrombus	 (21 × 9 mm)	on	transesophageal	

F I G U R E  1 Mechanism	of	action	of	unfractionated	heparin,	low	molecular	weight	heparin,	and	fondaparinux
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TA B L E  1 Patient	characteristics

Patient (sex, 
age, weight) High thrombotic risk condition Thrombotic disease and treatment Evolution

Case 1
Female,
age 20s,
weight:	64 kg

Triple	positive	APS At	33 weeks	of	second	pregnancy:	developed	a	
TIA	while	on	dalteparin	(200 units/kg)	and	
aspirin

-		dalteparin	dose	increased	20%	(240 units/kg)
Elective	delivery	at	36 weeks
2 days	postpartum:	developed	several	cerebral	

microinfarcts
-  another 20% dalteparin increase (total 40%, 
280 units/kg)

4 days	pos-	partum:	found	to	have	a	large	mitral	
valve	thrombus	(21 × 9 mm)	and	worsening	
neurological symptoms

-		fondaparinux	10	mg × 1,	then	7.5	mg	
daily × 25 days	(with	warfarin	bridging)

1 month after fondaparinux initiation: 
reduction	in	thrombus	size	to	3.4 mm,	
no further embolic events

No bleeding events

Case 2
Female,
age 30s,
weight:	92 kg

Homozygous factor V Leiden 
and	May-	Thurner	syndrome	
diagnosed after

postpartum DVT: left common 
iliac vein stent was inserted

In- stent left common iliac vein thrombosis 
while on therapeutic warfarin (4 months 
after insertion)

-		switched	to	dalteparin	200 units/kg
30 days	later:	Left	leg	DVT	progression
-		dalteparin	increased	25%	(250 units/kg)
7 days	later:	right	common	femoral	DVT
-		fondaparinux	10	mg	daily × 14 months,	

followed by warfarin

Duplex	5	months	after:	patent	right	leg	
veins, partial DVT regression on the 
left

No bleeding events

Case 3
Male,
age	50s,
weight:	65 kg

Testicular metastatic germ cell 
tumor

Bilateral above- knee DVTs
-		started	on	dalteparin	15%	above	weight-	
adjusted	dose	(230 units/kg)

7 months later: acute bilateral above- knee 
DVTs

-		fondaparinux	7.5	mg	daily × 5	months,	
followed by apixaban

Duplex	5	months	post:	bilateral	partial	
recanalization, post- thrombotic 
changes

No bleeding events

Case 4
Male,
age	50s,
weight:	57 kg

Stage IV pancreatic cancer Right above- knee DVT –  started on dalteparin 
200 units/kg

3 weeks	later:	acute	left	above-	knee	DVT
-		dalteparin	increased	30%	(260 units/kg)
2 months later: bilateral PEs
-		fondaparinux	7.5	mg	daily ×40 days	(then	died	

from cancer)

Duplex 1 month after: partial 
recanalization of bilateral DVTs

No bleeding events

Case	5
Female,
age 60s,
weight:	63 kg

Hodgkin lymphoma Catheter- related subclavian DVT
-		started	on	UFH	(about	40,000 units/24 h	for	

therapeutic PTT)
After	3 days	of	UFH:	extension	in	axillary	vein
-		fondaparinux	7.5	mg	daily ×8 months

Duplex 2 months later: partial 
recanalization

No bleeding events

Case 6
Male,
age 70s,
weight:	75 kg

Multiple	myeloma Right above- knee DVT and PEs –  started on 
dalteparin	200 units/kg

10 months later: spontaneous thigh hematoma 
requiring transfusion, duplex showed acute 
right above- knee DVT

-  IVC filter insertion and anticoagulation 
stopped

2 weeks	later:	left	above-	knee	DVT
-		started	on	UFH	(about	28,000 units/24 h	for	

therapeutic PTT)
After	4 days	of	UFH:	worsening	bilateral	limb-	

threatening DVTs
-		fondaparinux	7.5	mg	daily × 16 months,	

followed by apixaban

1 week after: near resolution of D- dimers
Duplex 3 months after: bilateral partial 

recanalization
No bleeding events

Abbreviations:	APS,	antiphospholipid	syndrome;	DVT,	deep	vein	thrombosis;	PE,	pulmonary	emboli;	PTT,	partial	thromboplastin	time;	TIA,	transient	
ischemic attack; UFH, unfractionated heparin.
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echocardiogram.	According	to	the	patient's	weight	of	64 kg,	fonda-
parinux was initiated with a loading dose of 10 mg because of the 
extensive	 thrombosis	burden	and	was	pursued	at	7.5	mg	daily	 for	
a	 total	 of	 25 days	with	warfarin	 bridging.	 The	daily	 recommended	
therapeutic fondaparinux dose is 10 mg for >100 kg,	7.5	mg	for	50	
to	100 kg,	and	5	mg	for	<50 kg.	One	month	after	fondaparinux	initia-
tion,	 the	 thrombus	size	was	 reduced	 to	3.4 mm	and	 the	valve	was	
thrombus-	free	at	5 months.	There	was	no	recurrence	and	no	bleed-
ing complications during a 2- year follow- up.

2.2  |  Case 2

This	woman	in	her	30s,	92 kg,	with	homozygous	factor	V	Leiden	and	
possible	May-	Thurner	 syndrome	 developed	 an	 extensive	 postpar-
tum proximal DVT requiring a left common iliac vein stent insertion 
followed by warfarin treatment. Four months after intervention, 
while on therapeutic warfarin, she developed an intrastent throm-
bosis	and	dalteparin	200 units/kg	was	initiated.	Despite	anticoagu-
lation,	her	left	DVT	showed	progression	on	venous	duplex	30 days	
later,	 prompting	 a	 25%	 dalteparin	 dose	 increase	 to	 250 units/kg.	
Seven days later, she developed a right common femoral DVT. Her 
anticoagulation was changed to fondaparinux 10 mg daily given im-
pressive clot burden and the patient's higher weight. She was kept 
on	fondaparinux	10	mg	daily	for	14 months	before	transitioning	back	
to warfarin with higher international normalized ratio target. Her 
symptoms	 gradually	 resolved	 and	 a	Doppler	 scan	 done	 5	months	
after fondaparinux initiation showed patent right leg veins with par-
tial DVT regression on the left. There was no thrombosis recurrence 
and no bleeding events during a 4- year follow- up.

2.3  |  Case 3

This	man	in	his	50s,	65 kg,	with	metastatic	testicular	germ	cell	tumor	
was diagnosed with bilateral proximal DVTs initially treated with 
dalteparin	 230 units/kg	 (15%	 above	 weight-	adjusted	 dose).	 Seven	
months later, he was found to have acute bilateral above- knee DVTs 
while on anticoagulation. Because he was already on suprathera-
peutic	 LMWH,	he	was	 treated	with	 fondaparinux	7.5	mg	daily	 for	
5	months.	A	venous	duplex	5	months	after	fondaparinux	 initiation	
showed bilateral partial recanalization with postthrombotic changes; 
there was no thrombosis recurrence nor bleeding events during a 3- 
year follow- up.

2.4  |  Case 4

This	man	 in	his	50s,	57 kg,	with	stage	 IV	pancreatic	cancer	under-
going chemotherapy, was diagnosed with a right above- knee DVT, 
which	prompted	weight-	adjusted	200 units/kg	dalteparin	initiation.	
Three weeks later, he developed an acute left above- knee DVT 

while on anticoagulation. His dalteparin dose was increased by 30% 
at	260 units/kg.	Two	months	after	his	dose	increase,	he	developed	
bilateral	PEs.	He	was	then	switched	to	fondaparinux	7.5	mg	daily.	A	
venous duplex 1 month after fondaparinux initiation revealed partial 
recanalization	of	 lower	 extremities.	After	 40 days	of	 fondaparinux	
without thrombosis progression or bleeding complications, the pa-
tient died from his cancer.

2.5  |  Case 5

This	woman	 in	 her	 60s,	 63 kg,	 with	Hodgkin	 lymphoma	 undergo-
ing treatment presented with a catheter- related subclavian DVT. 
She	was	started	on	UFH.	She	 required	about	40,000 units/24 h	 to	
achieve therapeutic partial thromboplastin time. Her left arm edema 
and	pain	significantly	worsened	and,	after	3 days	of	UFH,	a	venous	
duplex revealed thrombus extension in the axillary vein. She was 
switched	to	fondaparinux	7.5	mg	daily.	Two	months	 later,	a	repeat	
Doppler scan showed partial recanalization of DVT. She was kept 
on fondaparinux for 8 months without thrombosis recurrence and 
without bleeding events during a 4- year follow- up.

2.6  |  Case 6

This	 man	 in	 his	 70s,	 75 kg,	 with	 multiple	 myeloma	 undergoing	
chemotherapy	was	treated	with	dalteparin	200 units/kg	for	a	right	
proximal lower extremity DVT and PEs. Ten months later, he devel-
oped a spontaneous thigh hematoma requiring blood transfusion, 
and a venous duplex showed an acute right above- knee DVT de-
spite anticoagulation. His anticoagulation was stopped, and an in-
ferior vena cava filter was inserted. Two weeks later, he presented 
with an extensive left above- knee DVT and he was started on UFH. 
About	28,000 units/24 h	were	required	to	achieve	therapeutic	par-
tial	 thromboplastin	 time.	 After	 4 days	 of	 UFH,	 he	 had	 worsening	
bilateral limb- threatening DVTs. He was switched to fondaparinux 
7.5	 mg	 daily	 for	 16 months.	 One	 week	 after	 fondaparinux	 initia-
tion, he achieved near resolution of D- dimers and a venous duplex 
3 months after showed bilateral partial recanalization. His subse-
quent Doppler scans showed chronic changes and he remained free 
of thrombosis recurrence, without bleeding complications, at 4- year 
follow- up.

3  |  DISCUSSION

We have presented six cases in which fondaparinux was effective in 
treating thrombosis progression without resulting in bleeding com-
plications. Dose escalation of heparin has been suggested to over-
come thrombosis progression8– 10; however, this approach was not 
sufficient	 to	 prevent	 thrombosis	 recurrence	 in	 our	 patients.	 Also,	
further dose escalation can result in a higher bleeding risk.
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Our six patients had an underlying hypercoagulable state, in-
creasing their risk of developing thrombosis. With our first two 
cases, we highlight the potential role of fondaparinux for patient 
with	 refractory	 thrombosis	 in	 the	 setting	 of	 APS	 and	 factor	 V	
Leiden. Little is known about the use of anticoagulants other than 
LMWH,	UFH,	and	warfarin	for	patients	with	APS,	and	direct	oral	an-
ticoagulants	(DOACs)	are	not	recommended	for	triple	positive	APS	
patients.11 To date, only a few case reports support the successful 
use	of	fondaparinux	in	APS	with	refractory	thrombosis	other	than	in	
the setting of HIT.12– 14	Additionally,	homozygous	factor	V	Leiden	is	
a high- risk thrombophilia, and we are not aware of other cases in the 
literature reporting the use of fondaparinux in refractory thrombosis 
in this patient population.

We also highlight fondaparinux's potential use in cancer- 
associated	thrombosis	refractory	to	LMWH	and	UFH.	The	available	
literature on the subject appears to be limited.15,16 We acknowl-
edge that our cases were treated before the widespread use of 
DOACs	 in	 cancer-	associated	 thrombosis.	 However,	 LMWH	 and	
UFH still remain commonly used in different cancer thrombosis 
situations such as in high clot burden circumstances, thrombocy-
topenia,	chemotherapy	 interactions	with	DOACs,	and	thrombosis	
progression	 occurring	 on	 DOACs.	 When	 anticoagulation	 failure	
occurs	 on	 LMWH	or	UFH,	 options	 are	 limited,	 and	 fondaparinux	
could be considered because it was effective in four of our patients 
with malignancies.

The pathophysiology explaining fondaparinux's success in 
our case series remains unclear. UFH has a length of at least 18 
saccharide	units,	 required	to	bridge	antithrombin	to	 thrombin.	A	
total	of	50%	to	75%	of	LMWH	chains	are	shorter	than	18	saccha-
ride units in length, meaning that most cannot bridge antithrom-
bin to thrombin.17 In contrast, fondaparinux is a small molecule 
consisting	 simply	 of	 heparin's	 pentasaccharide.	 After	 subcuta-
neous injection, fondaparinux has a bioavailability of 100%. The 
pentasaccharide binds with high affinity to antithrombin and en-
hances its anti- Xa activity by 300- fold. Because of its specificity 
to antithrombin, fondaparinux does not bind to thrombin or other 
nontarget plasma proteins, which potentially results in a more pre-
dictable anticoagulation effect. Once the antithrombin molecules 
are saturated, additional fondaparinux will not exert more antico-
agulation effect.2,18

In conclusion, fondaparinux was a limb- saving and possibly life- 
saving option when other standard methods of anticoagulation failed 
in six patients. Our findings may provide clinicians facing a clinical 
dilemma with a potentially safe treatment option. Larger studies are 
needed to validate our findings.
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