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Summory

Previong sosdhes on the prevalence of biologpcel sbaormalitics catis-
ing venous teombiis sad the clrical chamicieristios of thrombotic
paticats are conflictng. Wi conducted 3 prospectove sy om 2112
consecuitve evalmble patienis with venme Beombeembolism o deter-
e the prevalemcs of bislogical caues. Antdthaombin, protean O pro-
teins &, plasminogen and heperis cofactorl deficiencies, dysibinoge-
reermizy, [wpus antbecagalin and entiphoepholipid ibodies were inves.
tigated. The risk of any of thess deralions in paticets with famill,
TECUITENt, spontansous o juveaike venbo thiombosic wel sl
The averall prevalones of peoicn delicioncies was | L2855 (37472,132)
aed amiphospholipid antibodics wers fourd in 408% (8772,132). Tea
patients (1.47%) hed antithrombin deBcensy, 68 (3.10%) protsin C
deficiency, |55 (7.27%) peotein & defickency, 16{0.75%) plriwges
deficiency, % (L3% ) beparin cofacior[) deficiency and | had dystib-
rinogencmia, Combined deficiencies were foond in 16 cases (073%4
A protem deficiency ot foond in &9 of 303 (ZX8%) patienis with »
fasmecly hisbory of thrombosis sl in 2057182 (11.2%} wilhoul 3 higio-
£y [emsde ks rabio 2W, 95% €1 1.72-317: in LU96% (17.55%) pa-
ienls with thmmbokis: before the age of 45 and i 1330 425 (10.7%)
afver the age of 45 (crode odds ratio LEL, 95% C1 140-235);
T0G16 (16,7%) wilh sponlaneows thepmbends and i 17000516
(11308 ) with wscoaday thiodobosks donede odds raio | 55, 95% (1
121-206); jo G358 (19005%) with recorest thoombesis and in
J061, 772 (] LG5 wieh a simgle epunde e idds ratia 1,78, ¥95% C1
13240, Paments with combined clinical facsirs had 2 higher rislk of
carying some defichency, Biological cawes of venoss tiembosis can
b identificd in 18.93% of unselectsd paticets. Family bistory of throms-
b, juvemile, sponlaneons and recurent sheombosis are the main
chimeal Eactors which enbance the risk of 3 deficiency, Laboratory eval-
uation of thmmbotic patients o advisable, especially if somne of these
chimical Tactomns ane prresenl.

Infroduc fion
Thromboerebols: disease 15 o relatively common deems: whose

incidence may be 2 high ws | per 1000 individualtivear in e penersd
populasion {11, In recent yéars, abnomealities of the netunl selicosgu-

Courpiponien:s: "Eatulie Mulctaircs Espatioll de Tromhefilia. Dr. Rordi
Forncubena, Heomabolegs [eparimesd, Hodpsal 4 Saml Fao. CRRAM
Cleeet 0167, DA03S-Barcclona, Soain — FAX Number 342390 91 ¥
Teb: a3-3-20] 84 12

il

laml pativeess in paticnts sed funilics sffenng from thrombophiha
hawe beendeiecied. Antithrombin deficiency (2, 5) and alieration of the
poodeis C sysbem (4-11) are e modt freguendy recogaimed cames of
thrmbopdilia. T thirds of pootem & is Bodnd i the B-chain of the
Cab=hinding protein, Oely the free (Fsction cm work o & colactor for
the activaied poedels C. Theee different fypes of prosein 5 deficicncy
bave hoen desenibed, Accondag to the pomenclature proposed by Ter
fina a1 the ISTH subcoeaseines meeting m 1991, 1ype | is characteniced
by & devrease in hath (otal and free proein 5, type Il by 2 functiomal
prodein defioct sad tvpe I by o deficiency of free profeia 5. The malec-
ular difference betwees bype 1 and type 1 i costrowerial. 11 has beem
sugpested thae both repes aee phenorypic vaniaals of ihe same genetic
disease [13). Recenily, & new come of thrombophilia relaled (o the pro-
ein C system wis ideptified: & single poinl mutasos in the oo ¥
penc fesplting in an eboormal Cscaor Y nesistant sodepradation by aci-
v proein IC (14-16) Afer this finding, & has Boen ihown that the
individuals previousty clasaficd & havisg type [ protein § deficiency
dir 6ot Bawe b dedinet in the preczin S pene bt an activaled prosein C re-
ataranee. The resson wis that cloting-hased fanctional sy for prolcin
% i alTected by the macated factor ¥, Ober abronmalities auch a5 hep-
armoofacsor-L1 {17, 18) of plasmanogen delicioncies (19,20 and dysfib-
rinogencona (1) Jave boen involved in Saombophilia, but their roke i
uncertain (22} Anofher common scqured canie of thromboembolic
s 13 antiphospholipid anthadies (15)

Severa] siudies Foousing on the laboretory cvabistion of patients
will Ihnorboembolic distas: bave bees published (24351 The nepan-
ed peevalence of diiferend couses of tombaphilia is highly variahls,
probably due io Jilferent patient sebection criterin or b geographical
FEdarHis,

I pariod of 3 yoars, wo porfoimad a prspective evikictnc sady
of comsenaive patients with venous thromboembolim. The aim of the
study wias 10 g the prevalence of knows bologicsl sbeormalities
copsing thenmbophilia sedd 1 deiemeine whegher some clinical parme-
tears e el bo dennify padients with these abaomoalities.

Kaledats and Mehods
M

From Miach 1989 1o Juoe 1992, 1,154 conseoutive patbened (fom 10 Span-
ish hospitah higed = e appendiah wilh Kuis Fymplema: venoms drom
begmbolle diwesse were (nokaded Powssi with venow dhromboemibaliem
il any bocalizabica, regandiess of sea and ape. were elipble for recrmbmest,
[Patienls wilk & previous bistory of chronic or sule v digane: of Rephrons
wyndrome were exchaded feom the sy 1 5 o rvokd segured cussey of pro-
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* tein deficiencies. Objective diagnostic procedures of the thromhotic event were
performed in all patients by each cenier in accordance with their respective pro-
tocols, The diagnasis of decp vein thrombosis of the lower limbs was always
objectively established by ulizasonography or ascending venography. Pulmo-
nary embolism was diagnosed by ventilation-perfusion lung scanning or pul-
monary angiography, Thrombosis in ‘other unusnal sites was diagnosed by
computed tomography or magnetic resonance imaging, as a surgical finding
or by ophthalmoscopic examination depending on the type of thrombosis and
localizations. Patients were asked whether they had suffered previous episades
of venous thromboembolism. If they had recurrent thrombosis, the age at the
time of the first episode was recorded, The localization of thrombosis and the
recognized predisposing factors were also noted. The episode was considered
spontaneous in the absence of risk factors. Patients whose first thrombotic event
occurred before the age of 45 vears were considered to have juvenile thrombo-
sis. The family history was considered to be positive if at least another first or
second degree family member had had venous thrombosis (parents, children,
brothers/sisters or grandparents).

Laboratory Methods

Blood was collected 3 to 6 months after the last thrambotic event. Oral anti-
coagulants were withdrawn and the samples were taken after a washout period
of at Ieast 20 days to prevent the effect of oral anticoagulants on protein C and
protein § levels. Should discontinuation of anticoagulants be inadvisable, the
samples were obtained after a 20-day heparin-therapy period. Heparin was not
administered the day before sampling.

Blood samples were obtained from an antecubital vein and immediately
anticoagulated with one-tenth volume of 0.129 M. sedium citrate. Platelet
poor plasma was harvested by centrifugation at 1600 g for 20 min and stored at
-40° C until analysis. Another sqmple without additives was collected to ana-
Iyze antiphespholipid antibodies. Prothrombin time, activated partial thrombo-
plastin time and thrombin time were performed in all the samples to detect ac-
quired abnormalities of hemostasis or the use of anticoagulants. Antithrombin,
heparin cofactor-Ii, plasminogen and amidolytic protein C were defermined
by using chromogenic substrates from Chromogenix (Stockholm, Sweden).
Normal ranges were: from 80 to 110% for antithrombin, from 50 to 125% for
heparin cofactor-1L, from 70 to 140% for plasminogen, and from 700 130% for
amidolytic protein C. Anticoagulant activity of protein C was measured vsing
reagents from Behring (Marburg, Germany) (rermal = 70-150%). Total protein
S was assayed by an ELISA method {Asserachrom Protein S, Stago, Asnieres,
France). Free protein S was measured by precipitating the Cdb-bound fraction
with polyethylene glycol and measuring the free protein S in the supernatant
with the same ELISA method (34). The normal range was from 75 to 1408 for
total protein § and from 75 to 140% for frec protein S. In young women (under
45 years), the lower levels for total and free protein § were 63 and 60% respec-
tively (33). Other antigenic measurements were performed only if functiomal
assays were below the normal range. Antigenic antithrombin and heparin co-
£actor-T1 were measured by Laurell’s method, Antigenic protein C was meas-
ured by an ELISA method (Asserachrom Protein C, Stago, Asnitres, France).

Table 1 Localization.of the first venous thrombotic event

- Localization o. (%)
Deep vein thrombosis 1208 56.7%
Pulmonary embolism* 870 - 40.9%
Mesenteric thrombosis ‘ 6 0.3%
Renal vein thrombosis 3 0.1%
Upper arms thrombosis 18 0.8%
Syperficial thrombophlebitis 1 0.5%
Retinal vein thrombosis 7 0.3%
Intracranial sinus thrombosis 9 0.4%

* Deep vein thrombosis was diagnosed in 338 patients with pulmonary
embolism.

Anligenic plasminogen was determined by radial immunodiffusion. Fibrinogen
was quantified according to Clauss’ method (36). Lupus anticoagulant was
detected by using Exner's method (37). Antiphospholipid antibodies were
screened by mcans of an ELISA that uses cardiolipin and phosphatidylserine as
antigens (38). Patients whose values were above the mean plus 3 standard devi-
ations where considered as having antiphospholipid antibodies. Detection of
activated protein C resistance was unavailable at the time of this study. The
normal ranges listed above are those of the Coordinating Center. They were
obtained from the analysis of one hundred healthy biood donors, The-Coordi-
nating Center reanalysed all patients with abnormal or borderline values in the
first and in a second (confirmatory) sample. Diagnosis of a deficiency was es-
tablished conly if the plasma level of a protein was below the lower Limil of its
normal range in at least two different samples. Patients whose alteration was
corrected in the second sample were considered to have no deficiency.

Statistical Analysis

Only those abnormalities considered to be hereditary were used for the study
of the relationship between protein deficiencies and clinical factors (family his-
tory, spontancous, juvenile and multiple thrombosis). Therefore, paticnts with
antiphospholipid antibodies were not included in the analyses. Frequencies are
shown as percentages and 95% confidence intetvals (95% CI). All relevant
differences are shown as the 95% C1 of these differences. A p value less than
0.05 was considered to be significant. The age at the time of the first thrombo-
sis was compared among groups by one-way ANOVA. A hierarchical log-line-
ar model was built to explore the relationship between farnily history, juvenile,
multiple or spontanzous thrombosis, sex and the presence of some deficiency.
Stariing with a saturated model, a backward stepwise methad was used to
exciude the uninteresting relationships. The likelihood ratio Chi-square was -
used to verify goodness-of-fit. A logistic regression method was employed to
estimate both crude and adjusted odds ratios of the risk of deficiency. Clinical
factors and sex were included as adjustment variables. The improvement of
log likelihood was applied to verify goodness-of-fit. Relevant odds ratios are
expressed in 5% CL

Results

The study population consisted of 2,154 consecutive patients with
venous thromboembolism. Twenty-two patients were excluded from
the analysis becanse of previousty unknown liver cirthosis, Fifty-two
percent (1,101) were men and 48% women (1,031). Their mean age
(#5D) was 55.4 £ 1.7 (range 3-89). The age (mean + SD) at the first
thrombosis was 53.3 + 17.3 (range 2-89). The localizations are shown
in Table 1. In 616 (28.9%) patienis, the first episode was spontaneous.

Laboratory Screening

The results of the laboratory screening of thrombophilia are
summarized in Table 2. A protein deficiency was identified in 274
{12.85%) patients. The most frequent was protein S deficiency, fol-
lowed by protein € deficiency. Antithrombin, plasminogen, heparin
cofactor-11 deficiencies and dysfibrinogenemia had a lower prevalence.
Combined deficiencies were detected in 16 cases (0.75%). When a pa-
tient with a deficiency was identified, all available family members
were screened for the same protein deficiency. One hundred and
fourteen kindreds could be recruited for family analysis. The number
proven as congenital is reflected in Table 3.

Antiphospholipid antibodics were identified in 111 patients (5.21%),
and were the only abnormality in 87 (4.08%) of them. Anticardiclipin
or antiphosphatidylserine antibodies were detected -alone or combined
(33 anticardiolipin, 31 antiphosphatidylserine and 47 bath) and the
isotypes were variable (IgG, TgM or both). Twenty-four patients with
antiphospholipid antibodies also had a protein deficiency: 2 antitlirom-

445

-48 -



José Mateo Arranz

ARTICULOS PUBLICADOS

Table 2 Number of patients (percentage} with biclogical defects, levels of the proteins, and age at the first thrombotic event in the studied populationr

n (%; 95% CI)

Age at 1st thrombosts

levels (%) mean £ SD

mean=SD  (95% CI)

Normal 1771 (83.07; 81.46-84.68) 53.0+16.8 (52.8-34.4)
Antithrombin 10(0.47; 0.23-0.86) 3341137 (23.6-43.2)* functional 62.0+8.5
' ‘ antigen 55.311.5
Protein C 68 (3.19, 2.48-4.02) 4524194 (d(.4-49.9)* coagulative 46.9£14.5
chromogenic 59.3x13.8
. antigen 57.0£19.9
Protein S (overall) 155 (1.27; 6.21-8.45) 51.9+1946 (48.8-55.0) total 83.4+19.5
free 49.4£15.7
{type ) 34(1.59; 1.10-2.22) 4152196 (34.7-48.3)* total 50.2+9.3
free 33.8+21.9
- {type III) 121 (5.68; 4.73-6.74) 54.8218.7 (51.5-38.2) total 92.5+14.9
' free © 536499
Plasminogen 16 (0.73; 0.43-1.21) 36.8£183 (47.0-66.5) functional 63.4£9,54
. antigen 554+15.8
Heparin cofactor-II §(0.38; 0.17-0.74) 6l.1£17.5 (46.5-75.7) functional 45.8+4.2
antigen 4224124
Dysfibrinogenemia 1 ((1.04) 60 functional 0.8 gl
antigen 3lgl
Combined deficiencies# 16 (0.75; 0.43-1.21) 5478220 (43.0-66.4)
Antiphospholipid antibodies (alone) 87 {4.08; 3.28-5.01) 52.8217.6  (49.0-56.7)
All deficiencies] 274 (12.85; 11.40-14.30) 51.4+19.8 (49.2-33.7)§
Total 2,132 (100) 533073 (52.5-54.0)

* p<0.001: - antithrombin deficiency versus the following groups:‘nondeficicut, type LI protein S, plasminogen and

heparin cofactor-I deficiencies

—protein C deficiency versus the following groups: nondeficient and type II protein S deficiency
—type I protein S deficiency versus the following groups: nondeficient and type TII protein § deficiency

§ p<0.05:  deficient versus nondeficient patients

# associations were: protein C plus protein S (11 cases), antithrombin plus protein C (2 cases), protein S plus heparin
cofactor-11, protein C plus plasminogen and protein S plus plasminogen, each in a single case

il patients with antiphospholipid antibodies are not included

bin, 5 protein C, 14 free protein S. Lupus anticoagulant was positive in
only 12 patients. The percentage of patients with antiphosphotipid
antibodies in the group of patients with low levels of free protein § was
significantly higher than the percentage of patients with only antiphos-
pholipid antibodies (12.3% versus 4.7%, difference 7.6%, 95% Cl
1.9-13.3, p<0.003). ‘

Clinical Parameters

The main clinical factors considered in this survey were: sex, family
history, juvenile, multiple and spontaneous thrombosis. The log-linear
analysis showed that all these variables, except sex, were clearly asso-
ciated with the presence of a protein deficiency.

Family history of thrombosis was recorded in 303 patients-(14.2%,
95% CI 12.7-15.7). In this group of patients, the frequency of deficient
individuals was higher than in the group without family history (22.8%
versus 11.2%; difference 11.6%, 95% CI 6.6-16.6 p<0.01} (Table 4).
Dataon specific deficiencies are shown in Table 5. The risk of protein
C, protein S or combined deficiencies was higher in patients with a
family history of thrombosis.

The mean ages at the first thrombosis in patients with different de-
fects are shown in Table.2. Overall, patients with non-acquired defi-
ciencies were slightly but significantly younger than patients without
abnormalities. Deficiencies were detected in 17.9% of younger patients

446

Table 3 Number of deficiencies proven to be congenital

no. of no. of studied  no. of proven as
prapositi families congenital (%)
Antithrorbin 10 3 1(33)
~ Protein C 68 35 24 (69)
Protein'S (type I) 34 11 10 (%1)
Protein S (type I 121 49 27(55)
Plasminogen - 16 4 4 (100)
Heparin cofactor-1 8 4 1(25)
Dysfibrinogenemia l 1 1 {100
Combined deficiencies 16 7 6 (86)
Total 274 114 74 (65)

and in 10.7% of older ones (difference 7.2%, 95% CI13.9-10.5, p<0.01)

(Table 4). Moreover, patients with antithrombin, type I protein S or
protein C deficiencies had their first thrombotic event at a younger age
than non-deficient patients (Tables 2 and 53,

The frequency of deficiencies was slightly higher in the group with
spontaneous thrombosis (16.7% versus 11.3%; difference 5.4% 95% CI
2.1-8.7 p<0.05) (Table 4). As for specific deficiencies, patients with
spontaneous thrombosis showed an increased risk of protein C, type 1
protein S-or heparin cofacior-11 deficiencies, and a tendency to have
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Table 4 Risk of a protein deﬁcnency in paucnts who have one of the main clinical factors .

Cfinical fearire . no. of : o, of Crude odds ratio Adjusted odds ratio§
, ‘ patients . dcflclences (%) (95% Cly (05% CI) '
Family history of thrombosis yes 303 69 (22.8) 2,34 (1.72-3.17) p<0.001 2,03 (1.48-2.78) p<0.001
» o 1829 205 (11.2) : .
Age at first thrombosis <45 yrs. 663 119(17.9) 1.81 (1.40-2.35) p<0.001 1,74 (1.33-2.28) p<0.001
, - >45 yrs. 1425 153 (10.7) _ ' ‘
Type of first thrombosis spontaneous 6l6 103 (16.7) 1.58 (1.21-2.06) p<0.001 1.78 (1.35-2:35) p=0.003
’ secondary 1516 171(11.3) ‘ : i

Multiple thrombosis yes 358 68 (19.0). 1,78 (1,32-2.41) p<0.001 1.60(1.17-2.18) p<0.001
no 1774 206 (11.6)

Sex womern - 1031 - 144(14.0) * 1.21(0.94-1.56) NS 1.31 (0:96-1.61) NS
. men -1 130 (11.8) .

NS: not mgmflcant
§ Ad]usted for all ather varlables (mcludmg sex)

Table'5 Risk of a specific deficiency in‘accordance with the presence of a clinical factor expressed as adjusted odds ratio (95% CI)

deficiencies number - Family history Age at first thrombosis Spoitaneous versis Multiple versus single - Sex
S {yes versus no) (<45 yrs. versus >43 yrs,)  secondary thrombosis . thrombosis {wornen versus men)
Antithrombin - 10 0.53 (NS) .24.77 (3.10-198.04) 1.89 (NS) 0.53(NS) 317 (NS)
_ © (p<0.003) _
Protein C 68 198(111-332)  3.05(1.83-5.07) S RT3(L02:297) . 2.37(1.394.04) 1.12(NS)
{p=0.02) (p<0.001) . {p<0.03) (p<0.002)
Protein S, (type ) . 34. 2.89(1.39-6.04)  3.58(1.75-7.32) 223 (1.094.59) - 1.57 (NSy 1.69 (NS)
- - {p<0.005) (p<0:001) - (p<0.03) '
Protein S (type I) 121 161101259 LI5S(NS) 1.44 (NS) 152 (NS) 1.61 (1.10:2.36)
' " {p<0.05) ' (p=0.07) (p=0.07) (p=001)
Plasminogen 16 2.36 (NS) 0.79 (N§) 2.73 {0.99-7.51) LI (NS) 127 (NS)
. ) ' (p=0.051, N§) :
Heparin cofactor-Il 8 297 (NS) - (.35 (NS) 6.04 (1.19-30.38) 60 (NS} 0.20 (NS}
‘ , ' (p=0.03)
Combined 16 673 (2.46-18.41) - 0.87 (NS) 'L71L(NS) 1.52 (NS) 147 (NS)

(p<0.001)

NS: not significant.

plasminogen defects. Risk factors associated with secondary thrombo-
sis were: previous surgery (664 cases), immobility (654), varicose veins
(261), obesity (203), neoplasms (109), pregnancy (89}, contraceptive
pill intake (61) and congestive cardiac disease (68). There was nio rela-
tionship between these factors and the presence of deficiencies except
for an increased risk of -antiphospholipid- antibodies in women with

pregnancy-elated thrombosis (odds ratio 3.77; '95% CI 1.23-11.53 .

p = 0.01), and of protein § deficieocy (both types) in -women with
thrombosis while - aking contracepuves {odds ratio 2.41; 95% €T
1.07-539 p=0.03).-

Seventeen percent of the patients underwent more than one throt-
botic event and the frequency of deficiencies was higher in this
group (19.0% versus 11.6%; difference 7.4% 95% CI 3.1-11.7 p<0.01)
(Table 4). As for the type of deficiency, the risk of protein C deficiency
was increased in patients with recurrent events (Table 5).

* Although no differences were observed as regards sex (Table 4),
the risk of type I protein S deficiency was higher in women (Table 5),
The frequencies of spontaneous and multiple thrombosis were higher in
men (36.6% versus 20.6%, difference 16.0%, 95% CI 12.2-19.8,

p<0.01 for spontaneous thrombosis; and 18.3% versus 15.1%, differ-
ence 3.2%, 35% CL0.05-6.4, p<0.05 for multiple thrombosis). Pregnan-
cy or contraceptive pill use did not account for the slightly higher
frequency of secondary thrombosis found in women.

No relationship between the localization of the first event (Tab]c 1)
and deficiencies could be demonstrated. Unusual sites of thrombosis
were very infrequent and tended to occur in younger patients without
triggering factors, but no statistical differences were found.

Table 6 indicates the risk of a deficiency when two or more of the
more Tepresentative clinical factors are associated. Patients who.had
more than one clinical feature were compared with patients- lacking

_ these same clinical characteristics. The log-lingar analysis showed
that one of the most important combinations was: family history,
juvenile and multiple thrombosis. The risk of a deficiency increases
with the accumulation of clinical factors. Interestingly, a weak albeit
significant association of family history with juvenile thrombosis, fam-
ily history with recurrent thrombosis and male sex with spontaneous
thrombosis could also be demonstrated in the group of nondeficient .
patients.
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Table 6 Risk of a protein deficiency in patients with combined clinical factors

Clinical factors no. of patients n0.0f deficiencies (%) Crude OR (95 % CI) Adjusted OR$ (95 % CI)
TFH + 5T ves -9 30(32.6) 4.30 (2.68-6.89) 3.61 (2.37-649)
. mo. 1305 132(10.1)

TFH+I]T yes 137 41 (29.9) 3.89 (2.58-5.86) 3.53(2.90-4.31)
no 1263 125 (9.9)

TFH + MT vos 77 26 (33.8) 433 (263-7.14) 124 (2.12-4.94)
ne 1548 163 {10.5)

IT+8T : yes 159 41 (25.8) 340(2.25-3.16) 311 2.07-4.67)
1no 982 91(9.3) -

IT+MT ves 138 36 (26.1) 3.8 (2.08-4.86) - 2.79(1.874.15)
0 1212 121 (10.0)

TFH + JT + ST yes 39 18 (46.2) 9.10 (4.64-17.82) 6.30(3.84-10.32)

[ 1o 871 75 (8.6) :

TFH + ST + MT yes 26 10¢38.5) 5.92 (2.62-13.37) 576 (3.50-9.4%
no 1120 107 (9.6) :

TFH + IT + MT ves 45 22 (48.9) 9.70 (5.22-13.05) 5.65(3.33-9.02)
no 1081 97 (9.0)

JT+ ST +MT yes 42 14 (33.3) 5.38(2.71-10.67) 4,96 (3.02-8.16)
0 846 2(85)

TFH + IT + ST + MT yes 16 9(562) 15.21 (5.47-42.30) 10.06 {5.78-17.48)
no 757 59(1.7

TFH: thrombotic family history, JT: juvenile thrombaosis, ST: spontaneous thrombosis, MT: multiple thrombosis

§ Adjusted for all other variables (including sex}.

Discussion

The diagnosis of a deficiency of 4 natural coagulation inhibitor is of
clinical relevance not only to the patient himself, but also to deficient |

asymptomatic relatives and offspring. The diagnesis is important since
it determines the type and duration of treatment as well as a more in-
-tense prophylaxis in future thrombatic risk situations. Even more im-
portant is the diagnosis for asymptomatic- relatives. Knowledge of a
thrombotic risk may help to prevent further thrombotic events.

_ The main aim of this study was to establish the prevalence of biolog-
ical abnormalities causing thrombophilia in a cohort of consecutive
Spanish patients with venous thrombosis recruited country-wide. We
found that 12.85% of the patients had some protein deficiency. Data on
the prevalence of these deficiencies are conflicting and rates from 4.5 to
32.2 percent have been reported (24-33) (Table 7). There are marked
discrepancies that could be attributed to different patient selection
criteria or differences in establishing. the diagnosis of a deficiency state.
In general, two types of studies may be considered: studies with young

patients or those whe belong to families that are prone to thrombosis,
and studics with unselscted patients. Although geographic and genetic
reasons could also account for these variations, the high prevalences
reported in earlier studies are probably due to patient preselection.
According to our results and those of Tabernero (29), antithrombin
deficiency is an exceptional situation in our environment since its prev-
alence is lower than that reported by other groups (table 7), and only
doubles the prevalence in the general population ((.2%) (39). The prev-
alence of protein C deficiency in our study was found to be similar to
the one reported in other series of unselected patients {7, 28, 32, 33)
(Table 7) and 8 times higher than in the general population (1 in 250)
(40). Ome of the most striking findings was the high prevalence of pro-
tein § deficiency, especially type III. Other studies have found lower
rates of protein § deficiency, but the majority of them only report type
I protein S deficiency or do not specify the type (Table 7). In palients
with type TII protein S deficiency, the female:male ratio was 1.33. Kos--
ter (7), in their patients with protein S deficiency, found a female:male
ratio of 8.5. This difference is probably due to the fact that normal

Table 7 Main studies on the prevalence of protein deficiencies in patients with thrombosis. The number in parentheses represents the percent of the tatal

; Brigt®  Gladson® Engesser” Hefjhoer® Tabernero®  Bick®  Melissari®®  Malm®  Pabinger®  EMET study

Number of patients 113 141 203 277 204 100 382 439 680 2,132
Deficiencies (32.2) (15.3) (18.5) 23(8.3) 9{4.5) 18 90 (23.6) 2455 4811 274 (12.85)
Antithrombin (4.4) (3) (3 31D 1 (0.5) § 20062 30T 1928) 10(0.47)
Protein C (115)  6(43) (6.8) 9(3.2) 3(1.5) 2 35(92) 10023 1725  68(3.19)
Protein § (overall} (132 7(5.0) (7.8) 6(2.2) 3(1.3) § 29(76) 921 - 9(L3) 155 (7.27)

(type I} ND 7{(5.0) ND ND 3(L5) ND ND 3.7 9(L.3) 34(1.59)

(type I ND ND ND ND 0 ND ND 6(14) ND 121 (5.68)
Plasminogen N @ ND 4(1.4) 2(L.0) . 0 308 - 2¢(05) ND 16 (0.75)
Heparin cofuctor-Il . (0.7)  ND ND ND ND 0 ND ND ND 8 (0.38)
Dysfibrinogenemia (L7 §))] (0.9} ND ND 0 3(0.8) ND ND 1(0.04)
Combined deficiencies ND ND ND (XS] ND ND ND ND 3(04) 16{0.7%
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young women have lower levels of protein S than older women and
men (33). In our study, a cut-off point adjusted for age and sex was
used. One recent study supports the idea that tvpe [ and type [II protein
§ deficiencies could be different phenotypic variants of the same genet-
ic disease (13). 1f this were true, the combination of both type T and type
I protein S deficiencies would be the second cause of thrombophilia in
Spain (7.27%) after activated protein C resistance (see below). The role
of plasminogen and heparin cofactor-II deficiencies in thrombosis is
unclear. Furthermore, their prevalence is low in our series. The deter-
mination of plasminogen and heparin cofactor-1I should therefore not
be considered in the initial screening of thrombophilia, but measured
in a second step. The presence of only one case of dysfibrinogenemia
in our series suggest that its detection is anecdotal in our environment.
Fibrinogen has been related to arterial thrombosis (41), and recently it
has also been identified as a possible risk factor for venous thrombo-
sism (42). Since alterations other than coagulative properties could be
implicated, we cannot exclude the presence of other abnormalities with
our methodology. Sixteen patients had mixed deficiencies. The most
frequent ones were protein C and protein S deficiencies. In our series,
half the patients had a family history of thrombosis, Some series report-
ed no patients with combined deficiencies. Given the relatively high
frequency of protein C and protein S deficiencies in the general-and
thrombotic populations, it seems reasonable to assume that mixed defi-
ciencies would be detected more frequently.

The prevalence of antiphospholipid antibodies in our venous throm-
botic patients was high (5.21%), compared with the prevalence of per-
sistent anticardiolipin antibodies in Spanish blood donors, which has
been found to'be 1.4% (43}. No relationship with underlying chronic or
immunologic diseases was detected. Occasionally, they were found to
be associated with other deficiencies, probably because of their high
prevalence, but they were significantly more associated with free pro-

tein S deficiency. Although this association has already been reported -

(44), there is no definitive explanation for this finding. Antiphospholip-
ids have been related to recurrent abortion or foetal death (45), but data
on this parameter at the time of abortion was unavailable for our pa-
tients, and a possible relationship could not be excluded. Antiphospho-
lipids were also more prevalent in women with pregnancy-related
thrombosis. This finding support their determination in this clinical
setting. -

The risk of thrombosis in patients with deficiencies of antithrombin
(2, 3), protein C (4, 6, 7) or protein S (4, 11) has been well established.
Since this study was not designed with an asymptomatic control group,
an assessment of the thrombotic risk could not be carried our. Howeyv-
er, it was possible to assess the risk of a deficiency in a poptlation of
thrombotic patients when the following clinical factors were consid-
ered: family history, juvenile, spontaneous and multiple thrombosis.
Qur results suggest that the risk of deficiency is higher if one factor is
taken into account (Table 4). These four factors tend to be independent
becaunse the crude and adjusted odds ratios are similar, Moreover, the
risk of deficiency increases when they are combined (Table 6). A recent
work (46) analyzed the importance of family history in the evaluation

of thrombophilia in 2 population-based study and showed that the find- |

ing of a positive family history must be considered with caution. In our
series of thrombotic patients, however, there is an increased risk if a rel-
ative (first or second degree) has had thrombosis. Thus, family history
of thrombosis could be an important clinical marker for thrombophilia.
Spontaneous or recurrent thrombosis is alse a factor which could en-
hance the risk of deficiency. Data on the significance of these factors
are contradictory (29, 33), butin our patients the risk of deficiency was
higher. Finally, another main clinical factor to be borne in mind is the

age at the first thrombosis. The prevalence of deficiencies in studies
with only selected young patients was higher than in unselected pa-
tients. Clinicians generally believe that young patients suffering from
thrombosis (28, 29, 33), especially in the absence of triggering factors
(29), probably carry a deficiency. This is in line with our findings. In
our patients, the risk of deficiency was higher in patients under 45 years
of age. When patients with more than one clinical factor were analyzed,
the risk of deficiency increased dramatically as the factors accnmulat-
ed. The clinical data was analyzed without the detection of activated
protein C resistance, If this factor (or other unknown genetic or ac-
quired factors) were-included in the analysis, probably the overall result
could not be essentially ditferent because the clinical profile of throm-
bophilic patients has remained essentially the same after the discovety
of this factor. One interesting (inding was that in the group of nondefi-
cienl individuals, family history had a weak but significant association
with age at the first thrombosis and recurrent thrombosis. This assacia-
tion suggests that there are probably other unknown genetic-related
causes of thrombophilia. New functional assays and genetic linkage
analysis in thrombotic families may help to find new pathogenic path-
ways of thrombosis (47, 48).

Although the activated protein C resistance was unknown when this
study was performed, data available today shows that its prevalence in
Spamish thrombotic patients is 14.53% (unpublished data). I we con-
sider all the acquired and hereditary abnormalities which are known to
be responsible for a thrombophilic state, the overall prevalence in our
country could be as high as 31.46%. Mareover, family history, age at
the first event, spontaneous and recurrent thrombosis are the main
clinical factors that alone or combined increase the probability of a de-
ficicney in unselected thrombotic patients, Thus, a laboratory assess-
ment is advisable, especially when one ar more of the above mentioned
clinical factors are present.
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