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Abstract
The aim of this article is to review the hypercoagulable states (thrombophilia) most commonly encountered by dermatologists, as well as their cutaneous signs, 
including livedo racemosa, cutaneous necrosis, digital ischemia and ulcerations, reticulated purpura, leg ulcers, and other skin conditions. Recognizing these cutaneous 
signs is the first step to proper treatment. Our aim is to describe which tests are indicated, and when, in these clinical settings.

Introduction
The possible causes of vascular occlusion can be divided into three 

large groups: (i) abnormalities of the vascular wall, (ii) changes in blood 
flow, and (iii) hypercoagulation of the blood [1]. The term thrombophilia 
was introduced in 1965 by Egeberg [2] and is currently used to describe 
conditions resulting from hereditary (or primary) and/or acquired 
hyper-coagulation of the blood that increase the predisposition to 
thromboembolic events [3]. Various risk factors, whether genetic or 
acquired, make up the pathogenesis of thrombosis in both arteries 
and veins [3]. Some individuals develop recurring thromboses despite 
preventative measures or develop thromboses in unusual locations [4-
6] and can exhibit a state of hidden hypercoagulability [4].

With regard to acquired thrombophilia, the following conditions 
are observed: cryoglobulinemia, thrombotic thrombocytopenic 
purpura, myeloproliferative syndromes, nephrotic syndrome, 
hypercoagulability associated with cancer, and antiphospholipid 
syndrome [1]. Table 1 shows the hereditary and acquired risk factors 
most related to venous thrombosis [3]. 

Risk factors for venous thromboembolism (VTE) (advanced 
age, prolonged immobilization, surgery, fractures, use of 
hormonal contraceptives, pregnancy, puerperium, neoplasms, 
and antiphospholipid syndrome [5]) differ from those for arterial 
thrombotic disease (arterial hypertension, smoking, dyslipidemia, and 
diabetes mellitus) [5]. In Western countries, the incidence of VTE per 
year is approximately 1 in every 1,000 individuals [7,8]. 

Screening for states of hypercoagulability in the general population 
is not practical from either a clinical or economic point of view [4]. 

The scope of this article is to review the states of hypercoagulability 
(thrombophilia) most likely to be encountered by the dermatologist, 
their clinical manifestations, which exams are indicated in these 
situations, and when such exams are indicated. 

Hereditary thrombophilia 
Since the 1950s, the description of states of “hypercoagulability” – 

a group of abnormalities associated with hyperactivity of the clotting 
system and/or the occurrence of thrombotic phenomena – changed the 
view of VTE [9]. 

Hereditary thrombophilia can be classified into three large groups 
according to the pathogenic mechanism [1]:

(i) Reduction of anticoagulant capacity: There are two systems 
capable of blocking the clotting cascade and preventing the 
development of a massive and uncontrollable thrombosis: 
natural anticoagulants (antithrombin III, protein C, and 
protein S) and fibrinolysis (plasminogen-plasmin system). A 
congenital deficit in any one of these components constitutes 
a possible cause of primary thrombophilia. 

(ii) Increase in coagulant capacity: Within this group is included 
the following:

a. Resistance to activated protein C. In approximately 90 to 95% 
of cases, resistance to activated protein C is due to a unique 
mutation in clotting factor V known as factor V Leiden. There 
are other causes of resistance to activated protein C that are not 
due to factor V Leiden such as antiphospholipid syndrome and 
other, rarer mutations. 

b. Mutation of the prothrombin G20210A gene. 

c. Elevated levels of clotting factors VIII, IX, and XI.

d. Dysfibrinogenemia.

(iii) Other conditions: This group primarily includes hyper-
homocysteinemia. Levels of homocysteine can be elevated due 
to acquired causes (chronic renal insufficiency, hypothyroidism, 
and deficiencies in folic acid or vitamin B12) and to genetic 
factors. Among the causes of hyper-homocysteinemia, the 
most frequent is mutation of the methylenetetrahydrofolate 
reductase gene (MTHFR) (mutation C677T). 

Inherited deficiencies in antithrombin (AT), protein C (PC), and its 
co-factor protein S (PS) were the first identified causes of thrombophilia 
[10]. Over the last decade, two common genetic polymorphisms were 
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recognized as causes of hypercoagulability: mutant factor V and 
factor V G1691A (factor V Leiden), which make factor V resistant 
to the anticoagulant action of protein C [10], and mutation of the 
prothrombin gene (prothrombin G20210A), which is associated with 
an increase in circulating levels of prothrombin [11]. 

In contrast to monogenic inherited diseases in which a single gene 
leads to disease, multigenic diseases stem from different mutations 
in distinct genes [5]. Multigenic diseases can also result from the 
interaction of a heterogeneous set of events, which are genetic in 
origin, with environmental events [5]. Therefore, in addition to being 
multigenic, the factors are generally multifactorial [5]. Thus, the 
concept of multigenic diseases is applicable to various conditions, 
including VTE [5].

Deficiencies in natural clotting inhibitors (AT, PC, and PS) are 
rare and detected in less than 1% of the general population and in less 
than 10% of those who do not demonstrate VTE (Table 2) [10]. Among 
carriers of these deficiencies, the risk of VTE is 5 to 8 times greater than 
for the general population [10]. The first thrombolytic event usually 
occurs before 45 years of age [10]. 

From a practical point of view, the principal inherited 
thrombophilias may be divided into two groups [1].

(i) High prevalence thrombophilias with low thrombogenicity: 
resistance to activated protein C, mutation of the gene for prothrombin 
(G20210A), hyperhomocysteinemia, or increased levels of clotting factors 
VIII or XI.

(ii) Low prevalence thrombophilias, with high thrombogenicity: 
deficiency in antithrombin III, protein C, or protein S.

Factor V leiden 

Factor V Leiden (FVL), also known as FVR506Q or FV:Q506, 
accounts for 95% of cases that have a single point mutation in the 
factor V clotting factor [5,10]. Position 506 is the site where activated 
protein C cleaves FVa [5]. This mutation makes activated factor V 
(FVa) extremely resistant to the proteolytic activity of protein C, which 
results in resistance to protein C (APC resistance or APC-R) [10]. The 
heterozygous mutation of FVL increases the risk for VTE 3 to 8 fold 
whereas the homozygous mutation increases the risk 50 to 100 fold [5]. 
FVL is found in 10 to 60% of VTE cases [12]. 

Currently, APC-R is routinely tested for when investigating VTE 
using the assay based on TTPA and plasma deficient in factor V to 
dilute the test samples. This test can reliably distinguish between 
heterozygous and homozygous carriers and individuals who are not 

A. Causes of inherited thrombophilias: 
1.	 Antithrombin	Deficiency	
2.	 Protein	C	Deficiency	
3.	 Protein	S	Deficiency	
4.	 Mutation	of	Factor	V	(Leiden)	(resistance	to	activated	protein	C)
5.	 Mutation	of	Factor	II	(Prothrombin)
6.	 Hyperhomocysteinemia
7.	 Altered	plasma	levels	of	coagulation	factors	
a.	 Elevated	levels	of	factor	VIII
b.	 Elevated	levels	of	fibrinogen	
c.	 Elevated	levels	of	factor	IX
d.	 Elevated	levels	of	factor	XI
8.	 Mutation	of	factor	XIII	
9.	 Increase	of	inhibitor	of	activator	of	tissue	plasminogen	
10.	 Decrease	of	activator	of	tissue	plasminogen
11.	 Abnormal	Plasminogen	
12.	 Cryoglobulnemia
13.	 Deficiency	of	Heparin	Co-factor	II	
14.	 Rigid	platelet	syndrome	
15.	 Elevated	levels	of	Lipoprotein	a	
B. Causes of acquired thrombophilias:
1.	 Antiphospholipid	Antibody	Syndrome	
2.	 Paroxysmal	Nocturnal	Hemoglobinuria	
3.	 Myeloproliferative	diseases	
4.	 Pregnancy	and	puerperium	
5.	 Neoplasms
6.	 Nephrotic	Syndrome	
7.	 Hyperviscosity	(including	cryoglobulinemia)
8.	 Drug-related:
▪	hormone	replacement	therapy	
▪	oral	contraceptives	
▪	tamoxifen/raloxifene
▪	chemotherapy/thalidomide
▪	heparin-induced	thrombocytopenia	
▪	coumarin-induced	skin	necrosis	
9.	 Trauma	and	Surgeries	
10.	 	Prolonged	immobilization
11.	 	Policythemia	Vera
12.	 	Vasculitis
13.	 	Central	venous	catheter	
14.	 	Long	trips
15.	 	Inflammatory	bowel	disease	
16.	 	Hyperhomocysteinemia
17.	 	Resistance	to	protein	C	unrelated	to	Leiden	Factor	V	

Adapted	from	Garcia	&	Franco	[3],	Johnson	et	al.[4]	,	Franco	[5]	and	Witlacth	&	Ortel	[29]

Table 1.	Genetic	(hereditary)	and	acquired	risk	factors	for	thrombotic	events.	

Inheritance of thrombophilia General Caucasian 
population

(% of carriers)

Patients with non-
selected VTE 

(% of carriers)

Patients with 
selected VTE 

 (% of carriers)

Relative risk of VTE
(Case-control studies)

Relative risk of VTE
 (family studies)

Annual incidence of 
VTE (%)

AT	deficiency 0.02 to 0.16 1.9 4.3 5 5 to 8 1 to 2
PC	deficiency 0.2 to 0.4 3.7 4.8 6.5 5 to 8 1 to 2
PS	deficiency (-) 2.3 4.3 1.7 5 to 8 1 to 2 
Factor	V	Leiden 4.8 18.8 18 7	for			(heterozygotes)	

40	to	80	for	(homozygotes)
2 to 4 0.19 to 0.67

Mutant Prothrombin 
(PT	G20210A)

2,0 7.1 7.3 2 to 3 2 0.13

Factor	V	Leiden	+	PT	G20210A 0.01	(expected) (-) 2.2 20 6 0.57
Hyper-homocysteinemia 5 13 to 25 10 to 25 2,5 (-) (-)

MTHFR 677 TT 13.7 (-) 13.9 1 (-) (-)

Legend:	AT,	antithrombin;	PC,	protein	C;	PS,	protein	S;	MTFFR,	methylenetetrahydrofolate	reductase.	Adapted	from	De	Stefano	et	al.	[11]

Table 2.	Epidemiology	of	inherited	thrombophilias	and	their	association	with	venous	thromboembolism	(VTE).	
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carriers [5]. Alternatively, molecular analysis techniques, such as 
amplification by polymerase chain reaction (PCR), can be used [5]. 

If a patient with FVL presents recurring thromboses, prolonged 
anticoagulation with warfarin is required to maintain the International 
Normalized Ratio (INR) between 2.0 and 3.0 [4].

Mutation G20210A of clotting factor II (Prothrombin) 

Described about 10 years as the transition from guanine to 
adenosine in nucleotide 20210 of the gene for clotting factor II [12], this 
mutation is associated with hyperprothrombinemia and an increase in 
the formation of thrombin and in the risk of VTE [13]. The mutation 
occurs in 1 to 3% of the general population and in 6 to 18% of patients 
with VTE and is the second most common genetic abnormality for 
thrombophilia [5,10]. This condition is diagnosed by gene analysis 
techniques, similar to FVL [5]. 

Ideal management for patients with the prothrombin mutation 
has not yet been established by consensus [4]. It is likely to involve 
long-term anticoagulation with warfarin in those with thrombosis at 
an early age or recurring thrombosis [4]. Kearon et al. [14] suggest that 
only individuals with an exogenous risk factor (for example, prolonged 
immobilization) should receive anticoagulants. 

Antithrombin deficiency 

Antithrombin (AT), previously called antithrombin III, is a 
natural anti-clotting factor that binds to heparan sulfate in endothelial 
cells and inactivates thrombin [4]. It also inhibits activated factor X 
and, to a lesser degree, factors IX, XI, and XII [15]. The prevalence 
of inherited prothrombin deficiency is 1 in 5,000 individuals [4]. 
Until now, approximately 100 mutations in the AT gene that lead to 
clinically relevant AT deficiency syndrome have been identified [4,5]. 
In type I AT deficiency syndrome, there is a functional and quantitative 
reduction of AT [4]. In type II AT deficiency syndrome, the production 
of AT is relatively normal whereas the activity of AT is reduced [4].

The risk of thrombosis increases when the functional activity of 
AT is reduced to less than 80% of normal levels [16]. The level of AT 
in heterozygotes is generally between 40 to 70% of normal levels [4]. 
Homozygosity is generally lethal to the embryo [4]. In heterozygotic 
AT deficiency, the risk of VTE is increased tenfold [5]. VTE resulting 
from AT deficiency is unusual prior to age twenty, with a plateau for 
incidence around forty, and occurs earlier in women than in men [4]. 

Patients with acute thrombotic complications due to AT deficiency 
are treated with heparin combined with exogenous AT [4]. The goal 
is to maintain TTPA levels at 1.5 to 2.0 times the normal values 
[4]. Treatment with warfarin, which can increase basal AT levels, is 
recommended for patients who suffer a thrombotic event [4].

Deficiency of proteins C and S

Protein C and protein S are endogenous vitamin K-dependent 
anticoagulant proteins synthesized in the liver [4]. Their levels are 
reduced in patients with liver insufficiency, chronic renal insufficiency, 
deficiency of vitamin K, and disseminated intravascular coagulation 
and during acute episodes of thrombosis [4]. The protein C pathway 
is the dominant endogenous anticoagulant pathway [4]. PCa quickly 
inactivates activated clotting factors V and VIII [4]. The activity of both 
factors can be reduced to 20% of normal levels within 3 minutes, and 
all of their activity is eliminated in 5 minutes [17]. PCa also reduces the 
activity of the inhibitor of the activator of tissue plasminogen (PAI-I), 
thereby increasing the fibrinolytic potential by reducing inhibition of 

the conversion of plasmin into plasminogen [4].

Congenital PC deficiency is transmitted as a dominant autosomal 
trait, with a prevalence of 1:200 to 1:300 [4]. Type I PC deficiency 
consists of quantitative and functional reduction of PC whereas type II 
PC deficiency consists only of functional reduction of protein C [14]. 
Levels of PC less than 2.0 mg/L are prevalent in 3.2% of the population 
[4]. 

Protein S (PS) is a co-factor of PC that activates PCa [4]. PS 
considerably increases the rate of inactivation of FVa by PCa in the 
presence of phospholipids but does not in itself have endogenous 
anticoagulant or fibrinolytic activity [4]. It is inherited with variable 
penetration, and homozygosity is associated with fulminating neonatal 
purpura, characterized by thrombosis of microcirculation, with serious 
effects on the skin [19]. 

Deficiencies in AT, PC, and PS are diagnosed by measuring 
the plasma levels of the respective proteins using functional or 
immunological methods [5]. 

There is little evidence to support the benefits of prophylactic 
anticoagulation in patients with PC or PS deficiency [4]. However, 
after a thrombotic episode, treatment with heparin should be instituted 
followed by the introduction of warfarin to adjust the INR between 2.0 
and 3.0 [4]. 

Deficiencies in AT, PC, and PS account for only 5 to 15% of all VTE 
cases in various populations [5].

Deficiency of heparin cofactor II 

Heparin cofactor II directly inhibits heparin production in the liver 
[4]. Deficiency of this cofactor is rare and is transmitted as a dominant 
autosomal trait [4]. Heparin increases the inactivation rate of thrombin 
through its cofactor II [4]. A greater than 50% reduction of heparin 
cofactor II is associated with an increase in the risk of thrombosis [21].

Hyper-homocysteinemia

Elevated concentrations of homocysteine (hyper-homocysteinemia, 
HHC) are involved in early vascular disease [4]. HHC is present in 
25 to 32% of patients with early peripheral occlusive arterial disease 
[4]. Moderate HHC is a risk factor for arterial and venous occlusions 
[10]. Genetic factors can interact with acquired factors (low intake of 
pyridoxine, cobalamin, and folate) to produce moderate HHC [10]. 
Homozygous carriers can develop HHC, especially in the presence 
of low levels of folate [10]. In Caucasians, the prevalence of the 
homozygous genotype (TT) is 13.7%, which is similar to that in patients 
with VTE, suggesting that studying this genotype has no clinical use per 
se [10].

Hyper-homocysteinemia is treated with folate supplements (1 to 3 
mg/day) and vitamins B6 and B12 if necessary [4].

Combined inherited defects 

The risk of a first thrombotic event increases in the presence of 
combined genetic defects [10]. The combination of moderate HHC and 
FVL or mutation of the prothrombin gene increases the risk of VTE 20 
to 50 times [10]. 

Additional plasma abnormalities associated with increased 
risk of venous thrombosis 

An increase in the levels of circulating fibrinogen, lipoprotein, 
F VIII, F IX, or FXI elevates the risk for VTE by 2 to 4 fold. It has 



Criado PR (2016) Thrombophilia: the dermatological clinical spectrum

Glob Dermatol, 2016             doi: 10.15761/GOD.1000176  Volume 3(2): 286-294

been recently demonstrated that an increase in the levels of thrombin-
activated fibrinolysis inhibitor (TAFI) increases the risk for VTE by 1.7 
fold [10].

Acquired thrombophilias 
Antiphospholipid antibody syndrome (AAS)

AAS is an auto-immune acquired thrombophilia characterized by 
the presence of antiphospholipid antibodies (AA), thrombotic disorders, 
and/or recurring loss of fetuses [22]. AAs are immunoglobulins (Ig), 
especially IgG, IgM, and IgA, that bind to complexes formed by 
anionic phospholipids, primarily cardiolipin, and plasma proteins [22], 
primarily β-2-glicoprotein I (β2GP-I) and prothrombin [22]. Some of 
these antibodies can bind directly to phospholipids without the need 
to interact with plasma proteins, generally in situations involving 
ingestion of drugs, infections, and neoplasms but are generally not 
associated with thrombotic disease [22]. 

AAs can be detected in the laboratory by a) interfering with in 
vitro clotting tests dependent on phospholipids, a phenomenon called 
lupus anticoagulant (LA) or b) by the immunoenzymatic assay method 
(ELISA) [22]. The latter method detects antibodies against the plasma-
phosopholipid protein complex through the use of a phospholipid as 
an antigen (especially cardiolipin), anticardiolipin antibodies (ACA), 
or purified protein extracts as an antigen (β2GP-I) (anti- β2GP-I 
antibodies) [22]. 

The spectrum of thrombotic manifestations of AAS is broad [3]. 
All age brackets are affected. Approximately 70% of thromboses occur 
in veins, whereas 30% occur in arteries [3]. Peripheral and visceral 
occlusions may occur, and cerebrovascular complications are frequent 
[1]. Dermatological manifestations are broad and are classified as 
thrombotic or non-thrombotic [22-25]. Thrombotic manifestations 
consist of necrotic ulcers of the livedoid vasculopathy or Degos disease, 
extensive necrotic ulcers of the gangrenous pyoderma, periungual 
ulcerations, necrotizing purpura, superficial venous thrombosis of the 
thrombophlebitis type, digital gangrene, multiple linear subungual 
hemorrhages, and disseminated superficial cutaneous necrosis or 
retiform purpura. Non-thrombotic manifestations consist of livedo 
reticularis, livedo racemosa, acrocyanosis, primary anetoderma, blue 
fingers syndrome, chronic pigmentous purpura, and chronic urticaria. 
Cutaneous involvement in acetylsalicylic is common [22,26,27]. 
Histopathological examination can reveal thrombosis of the veins, 
arterioles, and small to medium size arteries in the skin (dermis and 
subcutaneous tissue) without an inflammatory component in the vessel 
wall [22].

The criteria for diagnosing AAS were established at the Eighth 
International Congress on Antiphospholipid Antibodies, which took 
place in Sapporo, Japan in 1998 and were later revised at the Eleventh 
Congress in Sydney, Australia in 2004. However, dermatological 
findings are not among the clinical criteria [28]. 

Dermatological manifestations can aid in diagnosis but cannot 
always be effectively treated [22]. For example, livedo reticularis does 
not improve despite anticoagulant treatment [22]. Extensive cutaneous 
necrosis and digital gangrene require an oral anticoagulation (warfarin) 
and maintaining the INR between 2 and 3 [22]. Pseudovasculites 
(purpura lesions, small papules, erythematous and violaceous nodules, 
and focal skin necrosis) and livedoid vasculopathy may respond 
to acetylsalicylic acid (100 mg/day, orally) or anti-platelet agents 
[22]. Anticoagulation should be considered for serious or recurring 
manifestations [22]. 

Paroxysmal nocturnal hemoglobinuria (PNH)

PNH is an acquired and rare clonal disease [3] with an incidence 
of 2 to 6 cases per 1 million individuals/year. PNH can occur at any 
age but occurs most frequently at approximately 35 years of age [3]. 
It manifests clinically as intravascular hemolysis accompanied by 
hemoglobinuria, pancytopenia, and thrombotic events [3]. Extensive 
purpura is a frequent finding. An acquired mutation in the PIG-A gene 
(phosphatidyl inositol glycan complement group A) is responsible for 
the disease. PNH is diagnosed using flow cytometry [3].

Myeloproliferative diseases 

Myeloproliferative diseases consist of a group of chronic diseases 
involved in clonal proliferation of the bone marrow (BM) progenitor 
cells [3]. Thrombotic manifestations can occur in myelofibrosis 
(agnogenic myeloid metaplasia), principally in the portal system, when 
there is thrombocytosis after splenectomy [3]. Polycytemia vera (PV) 
and essential thrombocytemia (ET) are more commonly associated 
with venous or arterial thrombosis [3]. The majority of thrombotic 
events take place either at presentation or in the two years preceding 
diagnosis [3]. 

Erythromelalgia occurs with greater frequency in ET and is 
characterized by erythema and pain in the extremities and may evolve 
to serious ischemia and even to peripheral gangrene [3]. The response 
to acetylsalicylic acid is excellent [3].

Malignant neoplasms

Thromboembolic events take place in approximately 10 to 15% of 
patients with malignant neoplasms and are the second leading cause of 
death for these patients [3]. The most frequently associated neoplasms 
are those of the lungs, pancreas, stomach, intestine, ovaries, and 
prostate [3]. 

The incidence of neoplasms is greater in patients with venous 
thrombosis with no defined cause. They can affect both arteries and 
veins. Individuals with recurring VTE should be tested for neoplasms [3].

The mechanisms for thrombosis in neoplasms have not yet been 
fully elucidated [3]. 

Patients with neoplasms present a high risk for post-operative 
VTE. Prophylaxis with heparin (non-fractionated or low molecular 
weight) is indicated if surgery is necessary and should be maintained 
for 2 to 4 weeks after the operation [3]. 

Pregnancy and puerperium

Pregnancy results in a 5 to 6 fold greater risk of VTE, which is even 
greater puerperium (up to six weeks after birth) [3,29]. The risk of deep 
vein thrombosis (DVT) increases during pregnancy, with almost 50% 
of events occurring in the third trimester [29]. 

Drugs related to the risk of thrombosis 

Hormone therapy [hormonal contraceptives (HC), hormone 
replacement, and tamoxifen], chemotherapy, and thalidomide have 
been associated with VTE [29]. The annual incidence of DVT in women 
using HC is 2 to 3 cases per 100,000 compared to 0.8 cases per 100,000 
women who do not use HC [29]. The risk of VTE is greater with HC 
that contain higher estrogen levels and for those with third generation 
progestins (desogestrel or gestodene) [29]. These hormones reduce AT 
and PS levels and increase the levels of pro-coagulant factors, resulting 
in hypercoagulability [28]. The Women´s Health Initiative (WHI) 
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showed that hormone replacement therapy doubles the risk of VTE 
[30]. 

Heparin-induced thrombocytopenia (HIT), an autoimmune 
reaction to heparin, occurs in approximately 5% of patients receiving 
unfractionated heparin [29]. These patients show hypercoagulability 
due to the presence of antibodies against factor 4, resulting in VTE in 
approximately 50% of patients with HIT who do not receive immediate 
treatment [29]. There have been rare cases of extensive skin necrosis 
associated with the use of low molecular weight heparin, such as 
enoxaparin, in patients who present inherited thrombophilia [33].

Nephrotic syndrome 

Patients with nephrotic syndrome have a 10 to 40% risk of 
thrombosis (arterial and venous) [29]. Pathogenesis of VTE in this 
condition seems to stem from urinary loss of natural anticoagulants 
[29].

Inflammatory bowel disease (IBD)

Crohn’s disease and ulcerative colitis are associated with an 
increase in the risk for VTE [34]. In a retrospective study, the risk of 
VTE in patients with IBD was three times greater than in those without 
IBD [34]. Bernstein et al. [35] concluded that patients with IBD have a 
greater risk of cerebral arterial thromboembolic disease [35]. 

Resistance to activated protein C (RAPC)

RAPC in the absence of the mutation in FVL is an independent 
risk factor for VTE [34]. Acquired causes of RAPC include pregnancy, 
use of HC, elevated F VIII, elevated factor II, and antiphospholipid 
antibodies [34]. 

Transitory risk factors 

Trauma, surgery, long trips, immobilization, and installation of 
a central venous catheter are considered to be transitory risk factors 
for VTE [33]. For long trips, the duration of the trip is the key risk 
determining factor [34]. 

Cryoglobulinemia

Cryoglobulinemia is a condition due the presence of 
cryoglobulins. Cryoglobulins consist of a group of proteins (especially 
immunoglobulins), that precipitate at temperatures bellow 37°C 
and resolubilize after that the blood is heated above 37°C [42]. 
Cryoblobulins cause disease through two elementary mechanisms: 
hyperviscosity and/or immune complex deposition inducing 
complement fixation and vascular inflammation. When vasculitis is 
present, the condition is named as cryoglobulinemic vasculitis [42]. 
The Brouquet´s classification is based in groups of different types of 
cryoglobulinemia where the immunoglobulin clonality is grouped into 
three categories: (i) Type I, 10% to 15% of cases (pure monoclonal 
immunoglobulin, and often related with B-cell-proliferative diseases, 
related to IgG or IgM, and eventually IgA. Malignancies including 
Waldenström macroglogulinemia and multiple myeloma are the 
most common associations); (ii) Type II, de most common form of 
cryoglobulinemia (polyclonal IgG combined to a monoclonal IgM 
directed against to polyclonal IgG, giving a frequent association with 
positive Rheumatoid Factor. Associated with hepatitis C virus infection 
in 80% to 98% of cases, and less frequent associated to hepatitis B virus 
and HIV); and (iii) Type III (polyclonal IgG with a polyclonal IgM 
and Rheumatoid Factor directed to polyclonal IgG. Often this type is 
associated to background of autoimmune diseases, including lupus or 

Sjögren diseases, but eventually it can be secondary to hepatitis C virus 
or lymphoproliferative diseases) [42]. 

The dermatological findings associated to type I cryoglobulinemia 
include generally complications related to hypervicosity, whereas 
in mixed cryoblobulinemia the inflammatory conditions are more 
frequent and induces vasculitis [42]. Purpuric macules and papules on 
the lower extremities are present in almost patients with symptomatic 
cryoglobulinemia [42]. In type I cutaneous infarction, extensive ulcers, 
livedo racemosa, acrocyanosis and cold urticaria are usual. In mixed 
cryoglobulinemia, cutaneous lesions of palpable purpura or non 
palpable purpura are more frequent, as well as painful non-healing 
ulcers, especially in lower limbs [42]. 

Dermatological manifestations associated with 
thrombophilia

By favoring the formation of intravascular thrombi, thrombophilia 
can provoke or contribute to the development of skin necrosis [1]. 
With the exception of fulminating neonatal purpura, there is no 
clinical pathognomic manifestation of thrombophilia. There are 
various diseases of dermatological interest that lead one to suspect 
the existence of hypercoagulation, such as extensive skin necroses, 
fulminating post-infective or septic purpura, necrotizing cellulites, 
antiphospholipid syndrome, skin necrosis due to oral anticoagulants or 
the use of low molecular weight heparins, ulcers of the lower members, 
and livedoid vasculopathy [1]. 

In the various conditions cited above, cutaneous alterations can 
constitute the first manifestation of a thrombotic episode. We will 
discuss some dermatological conditions in detail below. 

Livedoid vasculopathy

Milian’s white atrophy (MWA) is the cutaneous manifestation 
of various diseases that lead to non-inflammatory thrombosis of the 
dermal vessels, leaving residual stellar porcelain-like white scars, 
frequently due to livedoid vasculopathy (LV), a multigenic and 
multifactorial disease [43-49]. Generally, the three principal factors 
that predispose one to thrombosis are endothelial injury, alterations 
in blood flow, and blood alterations leading to hypercoagulability [43]. 

In 1999, Criado et al. [50] observed an association between 
livedoid vasculopathy refractory and conventional first-line treatment 
with pentoxifylline and acetylsalicylic acid, the investigation of which 
verified the presence of anticardiolipin antibodies IgM and IgG [50]. 

Jorge et al. [43] identified thrombophilia of genetic and acquired 
origins in patients with LV in 44% of the 9 patients from this case 
series [47,48]. Recently, Hairston et al. [47] found abnormalities of 
thrombophilia in 44.1% of 29 patients evaluated. 

Warfarin-induced cutaneous necrosis 

Skin necrosis associated with or induced by coumarin is a rare side 
effect and is estimated to occur in only 0.01 to 1% of patients who use 
these drugs [36]. Failure to recognize and treat this condition early can 
lead to death [36].

The process is preceded by paresthesia and erythema with borders 
that are generally poorly defined [36]. The lesions become painful, 
well localized and ecchymotic [36]. Dermal and subcutaneous edema 
produces the appearance of an orange peel [36]. Within the first 24 
hours, hemorrhagic boils appear within the lesions, which is a sign 
of irreversible skin damage [36]. The eschar eventually comes off, 
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revealing the damage [35]. This condition generally occurs in middle-
aged obese women being treated for deep venous thrombosis or 
pulmonary embolism [36]. The first symptoms appear 1 to 10 days after 
beginning treatment with warfarin [36].

Histopathology analyses reveal damage to the microvasculature 
with fibrin thrombi in the post-capillary venules and small veins and 
diffuse but non-specific necrosis of the dermis and subcutaneous 
tissues [36,52-57]. 

The determining factors for developing warfarin-related necrosis 
are still unknown [36].

This condition can be prevented by progressively increasing the 
doses of warfarin over a longer period of time in patients who are 
considered to be at risk for warfarin-induced cutaneous necrosis 
(middle-aged women who begin treatment for thromboembolic 
disease) [36]. High doses of warfarin should be avoided [36]. Whether 
treatment with warfarin is stopped or continued does not alter 
the progression of the eschar [36]. After termination of warfarin, 
anticoagulation can be achieved with the use of intravenous heparin, 
especially low molecular weight heparin, until the necrotic lesion has 
been resolved [36]. 

Cutaneous necrosis due to heparin 

The use of intravenous or subcutaneous heparin can also give rise 
to skin necrosis that is clinically and histopathologically similar to 
warfarin-induced necrosis [33,36,58].

Ulcers of the lower limbs 

In recent years, various studies have described the occurrence of 
thrombophilias in patients with leg ulcers [47,59,60], which can be 
explained by two distinct mechanisms [1]:

(i) indirect form: hypercoagulability provokes a deep 
venous thrombosis, which in turn leads to a post-thrombotic syndrome, 
which is the principal known risk factor for the appearance of chronic 
venous ulcers [60]

(ii) direct form: thrombophilia triggers the formation of 
thrombi within small vessels in the dermis, which leads to the formation 
of ulceration, which becomes a chronic ulcer [1]

The occurrence and exact etiopathogenic role of thrombophilias in 
the origin of ulcers of the lower limbs remains to be established. 

Retiform purpura (RP)

RP is an uncommon form of purpura that occurs in a livedoid, 

reticulated, or arcuate pattern, with geographic shapes that 
morphologically reflect the occlusion of the dermal and subcutaneous 
vasculature [40]. Blume & Miller [63] recently reported a case of a 
patient with metastatic prostate cancer treated over 4 weeks with 
gefitinib who developed extensive livedo reticularis that evolved into 
RP with areas of necrosis on the trunk and limbs, thus adding one more 
condition related to RP. 

Who should be investigated for inherited or acquired 
risk factors for thrombophilia? 

In recommending which patients should have laboratory tests done 
to investigate the presence of thrombophilia risk factors, it should be 
emphasized that (i) there are different symptoms for recommendations 
of testing for thrombophilia and a limited consensus on these 
symptoms [29] and (ii) the recommendations, unfortunately, never 
take dermatological findings into primary consideration in symptoms 
for examinations, perhaps partly due to the lack of relevant studies 
involving the dermatological community. 

For inherited thrombophilia, some authors consider the 
symptoms listed in Table 3 [24,65-67]. However, testing for acquired 
thrombophilia should be considered for every patient who does not 
fulfill the criteria but has had a first episode of deep venous thrombosis 
[29]. 

Another aspect to be considered is if the relatives of patients in 
whom a genetic thrombophilia has been discovered should be examined 
[29]. Inherited thrombophilias are transmitted by dominant autosomal 
inheritance; however, these genetic mutations are generally highly 
variable in clinical expressivity, and not all patients with inherited 
thrombophilia will develop thrombosis [68]. The utility of these tests 
in asymptomatic relatives is still controversial, but some authors 
contend that such exams may benefit selected adult individuals, given 
that the results may affect decisions regarding the use of prophylactic 
anticoagulation in situations of known risk for VTE, including trips, 
use of hormonal contraceptives, or surgery [29]. 

What dermatological situations should lead to suspi-
cion of thrombophilia? 

The following criteria can be useful in deciding whether to carry 
out investigative studies for thrombophilia: [1]

1. Clinical criteria: 

(i) Presence of atypical ulcers with torpid evolution and resistance 
to conventional treatments in young people and in patients for whom 

Examine resistance to activated protein C (RAPC) by coagulation, which dilutes the plasma of the patient with plasma deficient in factor V or genetic examination (PCR) for Factor V Leiden
Confirm	positive	results	in	coagulation	exams	for	RAPC	with	genetic	examinations	(PCR)
Genetic	test	(PCR)	for	mutation	of	prothrombin	(G20210A)
Functional antithrombin test (heparin co-factor)
Functional protein C test 
Functional protein S test combined with immunological assay for total and free protein S 
Coagulation tests to study lupus anticoagulant and ELISA for anticardiolipin antibodies (ACA), IgM/IgG and anti-β2-glycoprotein I
Measure	total	plasma	levels	of	homocysteine	while	fasting
Dosage	of	cryoprecipitates	(cryoglobulins,	cryoagglutinins	and	cryofibrinogen)
Serum	levels	of	lipoprotein(a)
Serum	levels	of	Factor	VIII,	Factor	IX	and	Factor	XI
Serum	levels	of	tissue	Plasminogen	activator	(tPA)	and	Plasminogen	Activactor	Inhibitor	(PAI)

Adapted	from	Bauer	[64].

Table 3.	Laboratory	investigation	for	patients	potentially	suffering	from	thrombophilia	(the	exams	are	listed	in	order	of	most	relevance	for	patients	with	thrombophilia´s	suspection	under	italic	letters).	
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other etiologies have been carefully ruled out. 

(ii) Presence of family history or persons with thromboembolic 
episodes, especially when recurrent, in unusual locations or without 
known triggering factors, as in the case of multiple abortions.

(iii) Presence of livedoid vasculopathy. 

2. Histopathological criteria: 

Presence of thrombi occluding small vessels of the middle and 
deep dermis without true vasculitis or with minimal concomitant 
inflammation.

3. Laboratory criteria:

Although less sensitive and specific than other information, the 
inexplicable prolonged duration of partially activated thromboplastin 
indicates thrombophilia. 

Which exams should be requested? 
The exams listed in table 4 are recommended for patients considered 

likely to present thrombophilia [65]. 

When subsidiary exams for thrombophilia are done, we should 
recall that serum levels of proteins C and S as well as antithrombin III 
can be reduced in the acute phase of a thromboembolic event and that 
these findings, as well as those for lupus anticoagulant, can be altered 
through treatment with oral anticoagulants or low molecular weight 
heparins [1].

When should the patient receive anticoagulants? 
Unfortunately, dermatological manifestations are not currently 

among the formal criteria for indications for anticoagulation. Only 
for livedoid vasculopathy is there a case series that uses anticoagulants 
(grade C recommendation).

Idiopathic	thrombosis	at	an	age	equal	to	or	less	than	50	years*
History	of	recurring	thromboses	
Unusual	localization	of	the	thrombosis	(mesenteric,	splenic,	portal,	liver,	cerebral)
First-degree	relatives	with	thrombosis,	particularly	patients	affected	by	thrombosis	before	
50	years	of	age	
Thrombotic	event	during	gestation
Thrombotic	event	during	the	use	of	hormonal	contraceptives	

*Study	of	inherited	thrombophilia	is	recommended	when	a	patient	does	not	have	evidence	
of	 an	 acquired	 risk	 factor	 and	 was	 ≤	 50	 when	 presenting	 with	 idiopathic	 thrombosis.	
Adapted	from	Whitlacth	[29].	

Table 4.	Recommendations	for	investigation	of	inherited	thrombophilia.	

Dermatological findings Percentagesa Percentagesb

Livedo	reticularis/racemosa 24.1% 25.5%	(17.5%	as	first	
manifestation)

Superficial	thrombophlebitis 11.7% 5%
Ulcers	of	the	leg 5.5% 4.5%
Pseudovasculitis 3.9% 3%
Digital	gangrene	 3.3% 7.5%
Skin	necrosis	 2.1% 3.5%	(localized),	2%	

(extensive)
Subungual	hemorrhages	 0.7% 5%
Thrombocytopenic	purpura	 3.5% -
Primary	anetoderma	 2% -
Legend:	aseries	of	1000	patients	with	antiphospholipid	antibody	syndrome,	Cervera	et	al.	[27];	
bseries	of	200	patients	with	antiphospholipid	antibody	syndrome,	Francês	et al.	[28].	Adapted	
from	Garcia-Garcia	C	[22].

Table 5.	Skin	manifestations	in	Antiphospholipid	Syndrome.	

Indefinite anticoagulation, with the objective of maintaining the 
INR between 2 and 3, is recommended only in high-risk patients 
[64,77], such as those 

1. With two or more thromboses;

2. With a spontaneous thrombosis in the case of antithrombin 
deficiency or of antiphospholipid syndrome;

3. With a spontaneous thrombosis with fatal risk (in general, 
serious pulmonary, cerebral, mesenteric, or portal thromboembolism);

4. With a spontaneous episode of thrombosis in an unusual location 
(in general, a mesenteric or cerebral vein);

5. With a spontaneous thrombosis in the presence of more than one 
single genetic defect that predisposes the patient to a thromboembolic 
event. 

Conclusions
Inherited and acquired thrombophilias can present themselves 

to the dermatologist. Given the potential degree of morbidity and 
mortality that these conditions possess, clinical acumen with respect 
to cutaneous findings can provide an opportunity for proper diagnosis 
and treatment of these conditions [78,79]. 
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