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A FVII variant characterized by discrepant levels of FVII 
activity according to the thromboplastin used in the assay 
system was first described in Padua in 1978 [1]. Since that 
time the defect has been found in several parts of the 
world, mainly among the population of the Mediterranean 
countries and among the African-American population [2-5].

The main features of the defect are: very low activ-
ity levels when rabbit brain thromboplastins are used in 
the assay system and near normal or slightly reduced lev-
els when thromboplastins of human origin (placenta) or 
human recombinant reagents are used. When ox-brain 
thromboplastin is used the FVII level is perfectly normal 
[1]. FVII antigen is also normal. The mutation responsible 
for the defect, an Arg304Gln substitution, was found in 
1991 [6,7]. Because of the past migratory patterns existing 
between the Mediterranean countries and the Americas it 

was thought useful to investigate the effect these patterns 
had on the diffusion of a FVII special defect. It is likely that 
“forced” or spontaneous emigration patterns have influ-
enced the presence of the mutation in North and South 
America.

Case Report

Abstract
Objective: To investigate the diffusion of the FVII Padua (Arg304Gln) defect in the Americas taking into consideration the 
“forced” or free emigration which occurred during the past.

Patients and methods: All homozygous cases of this FVII defect reported from the Mediterranean countries and from 
North and South America have been evaluated. Both papers with genetically proven cases and those without molecular 
biology studies were taken into consideration. The latter had to show low FVII level with rabbit brain thromboplastin and 
near normal levels with human placenta or human recombinant reagents.

Heterozygotes and Compound heterozygote were all considered. North America was pooled together with Central 
America.

Results: A total of 22 sure homozygotes were gathered (13 from the Mediterranean countries and 9 from the American 
ones) 3 proven and 7 highly probable homozygotes have been reported in North America, all in the USA. The ethnic origin 
of these patients was African-American.

On the contrary, there are 6 proven homozygotes in South America (3 in Argentina and 3 in Brazil). The ethnic back-
ground in Argentina is Caucasian and undetermined in Brazil. The number of sure heterozygotes in North America was 3 
whereas the number in South America was 6. In addition, three compound heterozygotes have been reported in the USA. 
One of the compound heterozygotes was African-American; in the other two the ethnic origin was unknown. Bleeding 
manifestation were mild or absent. Two patients had Deep Vein Thrombosis.

Conclusions: All patients with this defect described in the USA but one, were African-Americans whereas those de-
scribed in Argentina were Caucasians. The ethnic background of the patients seen in Brazil could not be defined.
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from the Mediterranean countries and the Americas. The to-
tal number of sure cases was 22 cases; that of probable cases 
were 7. Age varied between 6 and 79 years; 12 were female 
and 10, male.

For practical purposes Central America was pooled to-
gether with North America so that only two areas had to be 
dealt with, namely North-Central America and South Ameri-
ca. 

The population of the main countries involved (Argentina, 
Brazil and the USA) is reported in Table 1.

Original articles were obtained through the help of the 
Pinali Medical Library of our University.

Cross checking of the references listed at the end of 
each paper was carried out in order to avoid omissions. 
The investigation was carried out according to the Helsinki 
convention. All patients studied in Padua gave their consent.

The purpose of the present study is to report about the dif-
ferent diffusion of the defect between North-Central America 
and South-America.

Patients and Methods
All sure homozygotes, namely demonstrated to be so by 

molecular biology studies (22 cases) and probably homozy-
gotes who showed the peculiar clotting discrepancies (7 pa-
tients) were gathered from three main sources. Firstly, from 
two time-unlimited PubMed searches carried out on Jan 
2010 and Jan 2018. Mesh items and side tables were used 
whenever available. Secondarily, personal files dealing with 
the patients seen in Padua and the large number of data ac-
cumulated on this defect during the past 50 years. Thirdly, 
from Reviews on FVII deficiency and case series reports of 
patients with congenital FVII deficiency. Single case reports 
were taken into consideration only if supported by molecular 
biology techniques. The search was limited to papers coming 

Table 1: Approximate ethnic composition of Argentina Brazil and the USA as reported in Encyclopedia Britannica Year Book, 2017.

Country Total population Caucasian Africans Mulattos Mestizios Others Comments

Argentina 40 85% 1% a) 1% a) 9% 4% a) Estimation

Brazil 204 47% 8% 42% b) ? b) 3% b) Mestizos included with mulattos

USA 323 78% c) 13% 1% a) 2% 6% c) Mexicans included (17%)

Mulattos = Results of Caucasian-African mating; Mestizos = Result of a Caucasian-Indian mating; Others: Asian populations. 

Table 2: Patients with proven or highly probable FVII Padua (Arg304Gln) reported in North-Central and South America. 

Authors (year)

 

Proven 
Homozygote 
or Comp. Het.

Proven 
Heterozygote

Probable 
Homozygote

Probable 
Heterozygote

Countries Comments

Triplet, et al. [3] n.r. n.r. 4 n.r. USA African-Americans one patient 
had venous thrombosis

Sabharwal, et al. [14] 1 n.r. n.r. n.r. USA African-American; patient had 
venous thrombosis

Shurafa, et al. [15] 1 n.r. n.r. n.r. USA African-American

Kuppuswamy, et al. [9] 1 n.r. n.r. n.r. USA a) Ethnic background 
unspecified; comp. het. with 
Gln100Arg

Krauss, et al. [14] n.r. n.r. 2 n.r. USA African-Americans

Rodriguez, et al. [13] None 3 n.r. n.r. Brazil Ethnic background 
undetermined

Barnett, et al. [17] n.r. n.r. 1 n.r. USA African-American

Pollak, et al. [4] 1 3 a) n.r. n.r. USA African-Americans a) 1 patient 
was compound het. With 
Arg315Trp

Herrmann, et al. [8] None 5 a) n.r. n.r. Costa Rica, 
Venezuela, USA

a) 4 Het. and 1 compound het. 
With Gly365Cys (USA). Ethnic 
group undetermined

Kirkel, et al. [5] 1 None n.r. n.r. USA African-American

Rabelo, et al. [10] 3 1 n.r. n.r. Brazil Ethnic group undetermined

Girolami, et al. [11] 1 1 n.r. n.r. Argentina Caucasian

Girolami, et al. [12] 1 1 n.r. n.r. Argentina Caucasian

Het = Heterozygote; Comp. Het. = Compound Heterozygote.
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the exclusive involvement of African-Americans in that 
country.

Recent large investigations of populations have shown a 
probable origin from “forced” emigration from West-Africa 
countries [19,20].

The prevalence of the mutation shows some differences 
between the North-Central America and South-America. 
The USA and Brazil are the two countries that received the 
majority of “forced” immigrants.

Homozygotes appear more frequent in the USA as com-
pared to Brazil even though one has to take into account the 
different size of the population of African origin (17% in the 
USA, without taking into account the Mulattos, vs. 47% in Bra-
zil including the Mulattos). 

This could be the result of a discrepant presence of 
heterozygotes in the two populations of past “forced” 
immigrants or, more likely, of the different socio-economic 
conditions existing in the two countries. Different diagnostic 
capabilities in the two countries could also play a role.

Intraracial mating or marriages among the “forced” immi-
grants were almost the rule in the USA whereas it was not so 
in Brazil. This is well demonstrated by the observation that 
the population of mulattos in the USA census is not consid-
ered and it appears to be very low (about 1%), whereas that 
seen in Brazil it has been estimated to be around 42%. This 
could be, at least in part, due to a different classification of 
mulattos in the two countries. Mulattos in the USA are usu-
ally counted as African-Americans. However it could also be 
the result of the fact that interethnic or interracial matings 
or marriages in Brazil were much more frequent than in the 
USA [21,22].

The cases seen in Argentina are all Caucasians and this 
indicates their likely origin from Mediterranean countries 
(Italy, Spain in particular) [11,12]. An additional case was re-
cently studied and this had also a Caucasian origin (unpub-
lished observation).

On the contrary, all those seen in Brazil are probably of 
mixed origin, Caucasian in Southern Brazil (State of Santa Ca-
terina, San Paolo and Rio Grande do Sul) and African-Brazilian 
in the States of Central and Northern Brazil [10,13].

Unfortunately, no ethnic indication is reported in the 
papers from Brazil [10,13] and therefore no sure conclu-
sion can be drawn.

The discrepant background between Brazil and Argentina 
is due to the fact that no “forced” immigration from West Af-
rica occurred in Argentina.

Even southern Brazil regions (Rio Grande do Sul, Santa Ca-
terina, Sao Paulo), received less African “forced” immigrants 
[10]. In this regard, it may be underlined that in a small study 
of 401 Southern African-Brazilians no Arg304Gln mutation 
was found [13].

There are few informations about other American coun-
tries. Occasional heterozygotes have been reported in Costa 
Rica and Venezuela but no homozygote. Furthermore, no 

Results
The number of proven or highly probable cases of FVII 

Padua in the Americas, is summarized in Table 2. There are 
at least 3 proven and 7 highly probable homozygotes in 
North-Central America. These patients have been studied in 
the USA and are all African Americans but one, whose ethnic 
background remained undetermined.

In addition there are three compound heterozygotes, 
one of whom associated with Arg315Trp [4] is also African-
American whereas the ethnic background of the other two 
has not been clarified [8,9]. The combined mutation in the 
latter two cases were: Gln100Arg and Gly365Cys [8,9].

A few heterozygotes have been reported in the USA 
among African-Americans and others in Costa Rica but with-
out a definition, in this latter case, of their ethnic background 
[4,8].

As far as South American is concerned, at least 6 proven 
homozygotes have been reported (3 in Brazil and 3 in 
Argentina) [10-12]. The ethnic background was Caucasian in 
the cases studied in Argentina [11,12] but was not reported 
for the cases seen in Brazil [10]. 

No compound heterozygotes has been reported so far in 
South America. 

Finally, a few heterozygotes were described among 
Caucasians in Argentina [11,12] and a few, without ethnic 
identification, in Venezuela and Brazil [8,13].

As a whole it may be stated that the ethnic origin of the 
patients from Brazil, Costa Rica and Venezuela is undeter-
mined [9,11,13] whereas that of the patients from Argentina 
is Caucasian [11,12] and that for the patients of the USA is 
African American [3-5,14-17].

Bleeding was mild or absent in all these patients. Interest-
ingly, two of the homozygotes (one sure and one probable) 
showed venous thrombosis [3,4].

Discussion
The Factor VII Arg304Gln mutation (FVII Padua) is one 

of the most thoroughly investigated. It is, a type II variant 
characterized by: 1) Discrepant levels of activity according 
to the thromboplastin used in the assay system 2) Little 
or no bleeding diathesis 3) A tendency towards venous 
thromboembolism 4) Normal levels of FVII antigen 5) FVIIa 
levels are also normal 6) Has no apparent effect on arterial 
thrombosis [1,18].

FVII deficiency is a rare disease estimated to be present 
in 1: 500.000 people. However, FVII Padua is one of the most 
frequent forms, its clinical significance is important.

It has, in fact, been described in many parts of the world 
with a special concentration in the Mediterranean countries 
and in the USA [2].

Since all the homozygotes seen in the USA are African- 
Americans, it became evident that other areas of the world 
besides Europe should be considered in order to explain 
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VII deficiency: Clinical manifestation of 717 subjects from 
Europe and Latin America with mutations in the factor 7 gene. 
Haemophilia 15: 267-280.

9.	 Kuppuswamy M, Sahbarwal A, Birktoff J, et al. (1993) Molecular 
characterization of human factor-VII Kansas (gk704)- substitution 
of Gln100 by Arg in one allele and of Arg304 by Gln possibly in 
the other allele. Thromb Haemost 69: 1291.

10.	Rabelo FY, Jardim LL, Landau MB, et al. (2015) The molecular 
basis of low activity levels of coagulation factor VII: A Brazilian 
cohort. Haemophilia 21: 670-680.

11.	Girolami A, Arias M, Sueldo E, et al. (2016) First report of 
homozygous factor VII Padua (Arg304Gln) defect in a family 
from Argentina. Hematol Med Onc 1: 1-5.

12.	Girolami A, Sueldo E, Ferrari S, et al. (2018) Report of the second 
patient with a homozygous FVII Padua (Arg304GIn) defect in 
Northern Argentina. J Case 3: 036.

13.	Rodrigues DN, Siqueira LH, Galizoni AM, et al. (2003) Prevalence 
of factor VII deficiency and molecular characterization of the F7 
gene in Brazilian patients. Blood Coagul Fibrinolysis 14: 289-292.

14.	Sabharwal AK, Kuppuswamy MN, Foster DC, et al. (1992) Factor 
VII deficiency (FVII Richmond , R304Q Mutant) associated with 
thrombosis. Circulation 86: 679.

15.	Shurafa MS, Kumar A, Fair DS, et al. (1993) The molecular defect 
in factor VII Detroit is due to substitution of Arg (304) by Glu. 
FASEB J 7: 115.

16.	Krauss JS, Matthews A, Oliver J, et al. (1994) African-American 
factor VII-deficient variants in Georgia (FVII variants). Am J 
Hematol 47: 239-241.

17.	Barnett JM, Demel KC, Mega AE, et al. (2005) Lack of bleeding 
in patients with severe factor VII deficiency. Am J Hematol 78: 
134-137.

18.	Girolami A, Bertozzi I, de Marinis GB, et al. (2011) Activated 
FVII levels in factor VII Padua (Arg304Gln) coagulation disorder 
and in true factor VII deficiency: A study in homozygotes and 
heterozygotes. Hematology 16: 308-312.

19.	http://www.internationalgenome.org/about

20.	1000 Genomes Project Consortium, Auton A, Brooks LD (2015) A 
global reference for human genetic variation. Nature 526: 68-87.

21.	(1972) World Book Encyclopedia: Slavery; Vol. 17, Pag. 415; Vol. 
14, Pag. 106. Field Educat Corp, Chicago.

22.	(1963) Encyclopedia Britannica: Slavery; Vol. 20, Pag. 703-782. 
William Barstant Pub, Chicago.

information about the ethnic origin of these patients is sup-
plied [8]. No case has been reported from Mexico, country 
that received little “forced” immigration from Africa, if any. 

In conclusion it may be stated that the Arg304Gln muta-
tion at the homozygous state has been reported only in pa-
tients from Argentina, Brazil and the USA with discrepancies 
with regard to their ethnic group, Caucasian in Argentina, still 
undetermined in Brazil and African-Americans in the USA.

This study clearly demonstrates that the diffusion of ge-
netic defects often follows known patterns of emigration, ei-
ther “free” or “forced”.
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