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Clinical Study and Follow-Up of 100 Patients With
the Antiphospholipid Syndrome

Francisco J. Munoz-Rodriguez, Josep Font, Ricard Cervera, Joan Carles Reverter,

Dolors Tassies, Gerard Espinosa, Alfonso Lopez-Soto, Francisco Carmona,
Joan Balasch, Antoni Ordinas, and Miguel Ingelmo

Objectives: To study the clinical characteristics at diagnosis and during fol-
low-up of patients with the antiphospholipid syndrome [(APS) and to analyze
the influance of treatmant on thair outcoma.

FPatients: One hundred patients with APS were included (B6% female and 14%
male; mean age, 36 years). Sixty-two percent had primary APS and 38% had
APS associated with systemic lupus erythematosus (SLE). The median length
of follow-up was 49 months.

Results; Fifty-thres parcent of the patients had thromboses, 52% had thrombo-
eytopenia, and B0% of the women had pregnancy losses. Patients with APS
associated with SLE had a higher prevalence of hemolytic anemia (P = .02},
thrombocytopenia (platelet count lower than 100 = 10%L) (P = .004), anti-
nuclear antibodies (P = .0002), and low complament levels. Fifty-three percent
of the patients with thrombosis had recurrent apisodes (B6% in the asame site as
the previous thrombotie event]. Recurrences were observed in 19% of the
episodes treated with long-term oral anticoagulation, in 42% treated prophylac-
tically with aspirin, and in 21% in which anticoagulant/antiaggregant treat-
maent was discontinued (P = 0007). Multivariate analysis showed that prophy-
lactic treatment and older age had an independent predictive wvalus for
rethrombosizs. Prophylactic treatment during pregnancy (usually with aspirin}
increased the live birth rate from 38% to 72% (P = .0002Z),

Gonclusions: Patients with APS hawve a high risk of recurrent thromboses.
Loang-term oral anticoagulation seeams to be the best prophylactic treatment to
prevent recurrénces. Prophylactic treatment with aspirin during pregnancy
reduced the rate of miscarriages remarkably.

Semin Arthritis Rheum 29:182-190. Copyright © 1938 by W.B. Saunders Com-

pany

INDEX WORDS: Antiphospholipid syndrome; thrombosis; obstetric complica-
tions; prophylactic treatment,
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AMNTIFHOSEPHOUIPID SYMDOROBME: A CLINICAL STLIDY

HE ANTIPFHOSPHOLIPID SYNDROME
(AFS) is an autoimimune disorder charncier-
ieed by recurrent arteral angd vemiows thromboses,
Fetal Josses, or thrombocytopenia in associntion
with the presence of anbphospholipid antibodies
(L, that iz, anticardiolipin antibodies alL) or
Bupaiis anticoagulant (LAY (1) This syodrome s
called “primary™ (2], il nol associaied with other
underlying disease, or “secondary,” if it appears in
with other awcimmune  disorders,
mainly systemic lupus ecyvthematosus (SLE) {3,4).
The aPL are o heterogeneous Gumily f immoenao-
globuling dirccted agains complexes of phospho-
lipid and plasmua proteins, the later being consid-
ered as cofactorn. The best kndnan of these cofisctors
are betn-2-glycoprotein 1 and protheoonbin (5, The
al'l. associpted with clinical manifestations of the
APS usually shiow dependence of these protein
cofisctors (B), Despite the advances experienced
over the past several years in understanding the
immunologic charsctenstics of aPL. the stiopatho-
genesis of the APS 1s nodl clear. However, there is
increasing knowledge of the clmical piciure and ihe
munagement of the disease, Only a few studies
havve analyzed the long-term follow-up of patienls
with AFS. The present siwdy analyzes the clinical
charsctenstics ot the beginning  and dunng the
fallow-up of 100 paticnts with APS in a smgle
center and evaluates the influence of anticoagulany’
antiaggregani treaiment on the outcome of these
paticnls.

HL] 'ﬁl.1|.'jJI| i1 (AR

FATIENTS AND METHODS
FPalienix

We retrospectively studied 100 patients diag-
noscd  and  followed-up in our center of APS
between 1985 and 1998, These were the first 1000
patienis seen during  thut time. excluoding  those
without any follow-up data. The mean age was 16
years (mnge, 13-79) with 86 (86%:) females and 14
E14%) males, Sixty-two (62%) paticnis had pri-
ey AFS, and 38 (38%) had APS associated with
SLE. The median length of {follow-up from the time
of diagnosiz was 49 months (mnge, 4-1500. Foriy-
one patients had o followeup penod longer than 5
VCars.

Methoals

The patients” climical mecopds wene carefully
reviewed according to a preestablished protocol,
APS diagnosis was mude acconding o the crileria

L]

proposed by Hamis el al (75 SLE dingnosis wis
based on the mevised criterin reponied by the
Amenican College of Rheumatology (8), Diagnosis
of decp venous thrombosis was based on clinical
grounds  and  confirmed h!,l r‘h'l-pl'lll;r ulirasoma-
graphic scians or 'l.lm'lnururlh':,'. Pulmionary cmbolism
was diagnosed by ventilation-perfusion lung scan-
ning or pulmonsry angiography. Cerebrovascular
ischemie episodes were dingnosed by the appropri-
ot clinical pctore aml  computed  Iomogmphic
SCANNING OF magnelic resenance mmging, Anging
or mivocardial infarciion were dingnosed socording
to the chinical preseniation, elecirocardiographic
changes and elevated levels of cordise eneymes,
Endocardial valve disease wis dingnosed by echo-
ciardiography. Thromboses al other sites were ding-
nosed by angographic stedies, and only the epi-
sodes  confirmed I:!,- |rrun_ging ll,-.l,'hn'll_'uq_-.'\, W
aceepled. Because of the study design, we could
mosl anfloence treatment decisions, In most cases,
oral anticosgulation was chosen W0 real venous
thromboses, and antiagpregants were selected Tor
the first epadose of arenal thrombosis, mainly
cerchrovascular ischema, bat oral anticosgulation

Thrombocytopenia was considered  when  the
platelel count was less than 150 = 1090 on a
it oF two occasions (mild, i platelet count
wis Petwoeen LK and 1500 = 10%L; moderate, if
between S0 and 100 = ML or severe, if less than
30 = 1YL, Hemaolytic anemia was diagnosed by
a positive Coombs” ekt and |uh||_1r._|ll_1r_l.r dnta shiow-
ing active hemolysis. APL were found in all
padients on iwo occasions ol desst. ACL were
measwred by o stndardieed enzyme-linked imimu-
nosorbent assay (BELISAS (91, and the LA was
assessed by coagulaton assays following the crite-
ria ol the Subcommitiee Tor the Standardizstion of
Lopus Anticoagulants of the Intermnational Society
of Thrombosis and Hemostasis (100 Antinuclear
anbibodies (ANA} were determined by indireci
immunolloorescence using  mouse liver as sub-
strate. Anti-dsDDMNA were determined by Farr's
ammoniwm  sulphate  precipitation  technigue.
Anti-Ro (55A), anti-La (8581, anti-Sm, and anti-
RNF antibodies were investigated by counterimmu-
nowelectrophoresis usimg call and rmbhit thvmues and
human splecn extracts. Complement componenis
(03 and C4p were quantitaied by radial immonadi -
fusion and CHSD by Lachmann's hbemodviie tech-
g,
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Sranianical Analvsis

Results are shown az mean &= 50 amd 955%:
confidence intervals (Cl) or mnges are reporied.
Chi-square or Fisher's exact bests were used for
comparing qualitative variables and ANOVA or
r=tests lor i.|1|.'|||'|.[||.u||::i'n.'|,r vanables, To ﬁ||:|.,-]}- TS LIr-
remces, ihe 1'|.:|1|uw-u|:| time for each pul'il,-.nl_ walh
thrombosis woas divided o [H.:rll::ll.ls-. bt I_'u:g;m
with the lust thrombote episode and eonded with
either recurmence or the end of the follow-up. This
wiy then referred oo as episodes. Kuaplan-Meicr
curves of thrombosis-Iree probability were plotted,
dml log-rank ond Breslow-Gehon tezts were uscd
for comparisons using the trend  version when
i, Thesss tests were selected because Bres-
low-Giehan gives grenter weight 1o early observi-
thons and the log-rank lest gives egual value ooall
ohservations and is then more sensitive o lister
events, Multivariate analysis was performed using
the proportionil hacard model with covardaies. In
this masdel, withdrawal of oral anticoagubmnis whis
intrisdoced when indicated as o time-depsemdent
covariahle, Relative risk (RR) was taken as the
ratio o the nsk of rethrombosis per unit tme for o
patient with a given set of high-risk variables o the
risk for & patient without these high-risk varinbles,
The stmtistical .'inul:,.'r-.'ls-.' Wik pl;ﬂ'um]l;.ij I,I.'\jing 1h
SPS5-PC 6.0 and BMDP-PC stanstical Fl.l'll.,:li,“gl-.’.‘ﬁ'
for Windows,

RESULTS
Coerterrat! Charracterisiios

The median time frome the e featuee antribol-
able o APS until diagmoesis was 21 months (range,
[-516). Tablke 1 shows the evenis leading w diagmo-
sig of the APS, During the follow-up, 53 (535
patients developed thrombosis, 52 060 ) women
had spontancous pregnancy losses, and 52 (52%)
patients developed thrombocytopenin. Among the
latter, thrombocytopenia was mild in 13 (25%)
patients, modersie m 24 (4690, and severe in 15
(29%9:), Table 2 shows the comulatve clinical
manifestations; because our hospatal s o eeleamal
venter for the APS, mainly for obsteiric complica-
tioms, the number of women with miscarriages
likely was higher thaon other reports. Table 3 shows
the immunologic profiles ot diagnosis, During the
follow-up, only one patient with primary APS
evalved ints SLE, mmd Goor (4% |'|;.1|'i4:r||5~: died: one
of pulimonary  embolism, oone wiath  muoli-imfarc

MLUMNOZ-AODAMGLIES ET AL

Table 1: Events Leading to the Diagnosis
of the Antiphospholipid Syndroms

Clinical Event o

Dhstetric complications 34
Dieep venous thrombosis in legs and'or
pullimomary amleoliam 18
Cerebral ischemia 16
™ rambocyiopania and/or hamaolylic
arEmia 16
Ischmmic cardiomyopathy
Ceular dizaasa |oplic neuropathy or
ooular vaso-ococlusive disoasn)
Artaerial ischamia in lengy s
Man-nTecticows andocarditia
Aanal thrombotic microangiopathy
Splanic anlarctian
PFortal thromibosis
Hapatic nodular regenarative hyperplasia
Prolonged aFTT

L]

LT S S T S |

SLE flars up

Abhlyrovintbons: aPTT, activeiod padtial heomisoeplastin tme;
SLE, sigutarmic lupian srfhimmniosus

dementis dse 0 aspirnticon pnewmonia, ong of
infectious compheations during a fare up of SLE,
and o of acute cardine fallure caused by mitral
prosthetic valve thrombsarsis,

Cevnparison Between “Frimory ™
anied “Secomdery S APY

Patients with APS associated with SLE had a
higher prevalence of hemolytic ancmia (249% 1 T4
Fo= 02, moderate or severe thrombocyiopenia
{platelet count lower than (00 = 1%Ly (538% «
27%: P = (). ANA (97% ¢ 67%. P = (2],
lowe 3 level (35% v 115 P = 012 low C4 level

Table 2: Cumulative Clinical Manifestations
of Patients with the APS

Clinical Manifestation n — 10 %
Miscarriags G286 a0
Thrombooytopenin B2 00 52
Artarial thromibosis 32N 00 3z
Venous thrombosis 26100 25
Valvular hoart disoose 20710600 20
Auitoiimiinag hamolylic anaimia 1347 0aD 13
Migraine headaches 13100 13
Liwadn rattcularis T2 080 12
E il pesy 34700 3
Dememntia 2100 2
Choras 141 Dl 1

S7



ANTIFHOSFHOLIPID SYNOROME: A CLINECAL STUDY

Table 3 Immunalogic Characteristics

of Patients With the APS
n* Patients

{Positive/Testad) W

LA &a/100 ]
BCL [IgGh TS0 74
Lo 1174 1%
Metoecles rates 1174 16
High E2Ta 70
alil lgnay 200 az
Les 1IN32 a1
Maodarate Fiaz 22
Higih 165532 47
BFP-STS 1262 23
AP 7ML =
Arti-DRA ansger x5
C3 low 1081 n
LA Ny ME 23
CHEO lowe FHLET ar

Ahbravistions: LA, bhepars anticosgulem; sCL, anticamadiolin
antibodias; BFP-5TS5, hiologo falss-positive sesodogic taal Tas
ayphilis; ANA, antinuclepr ariibedies: ant-D08,  @mis-DMA
nabiva Bntibdras

A6% o 17%; P = 005) and low CHSO (57% +«
2% P = 003y, When the AMNA tiler was ana-
lyzed, we found a liter prevalence greater than
17240 in APS higher with SLIE (P = 01),

Thorewmdvaiic Evenix

Fulty-three patients (41 women aod 12 men) hisd
e or more episodes of thrombosis: 21 (4005

185

patienis had venous thromboses, 28 (53% ) arleral
thiromisoses and Touwe (7% bah aderal and venows
thromboses. The presence of LA ot disgnosis wias
statisbically associnted with thrombotic events (625
v 32%, P = 005, Tweniy-five (47%) paficnts
expericnced one thoormbotic episode (11 with ve-
noas thromboses and 14 with arteial thrombsoses ),
and 28 (53% ) had recarrent evenis. Mineteen (6835
paticnis Bkl only ome recomence, amd 9 (329%) had
o ar more, Recurrences ocourmed in the samo
regEiom in 24 (B65 ) paticnts (1O an the venous and
14 in the arerial circulaiom),

MNinety-=ix thrombatic events were observed in
the above-referred 53 pationts and 43 epizodes
were recurment (26 arterial and 17 venousy, Thae
migdian time 1o recurrence was T monthe, and e
probability of remaining free ol thrombosis 5 years
after & previous theombolic event was 329 (O]
A-64% ) i Fig 1) When we studied the influence of
the differemt treatment modalities on eorbaotic
recurrenee, we observed seven (19%) recurent
events imedian, 96 months; probability of remain-
ing free of thiombosis ar 5 yers, B1%:; Ol 65-97%)
in patients prophy lnctically trested with oral antico-
agulant therapy, 15 {42% ) recunrences (median 75
months, p!‘t‘ﬂ'.ll.'ll'rilil}' sl fll."ll'lilihirlj: free of thromibea-
gis ab 3 yvears SR%; CI, IR-TH%) among paticnts
prophylactically treamted with aspicin, aed 21 (91%)
recurrences  (miedmn 485 months,  probability ol
remaining free of thrombosis il 5 vears 2205 O,
5% Lo 39%:) among the patients in which prophy Lsc-

1.0
08
o
e
o S 4
:ﬁ
o 04
i
O
0.2
Fig1. Actuarial probabil- 0.0 . :
}w n" I h ' l:ﬂ — B i i L i i P
recurrent thrr;mnhu;lt:hr 0 4 & E 10 12

the 96 spisodaes.

Time (years)
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LT MLUNDZ-RODRIGUET ET AL
Fild

0.8 0A Fig 2. Actuarial probabil-

¥y ity of ramaining free of

= DH recurrent thrombosis com-

B i i paring the different treat-

E 04 - SR memmmmmmmnny et modalities: long-term

(=] ; ASA i oral anticoagulation [(DA],

& | aspirin (ASA), and no treat-

02 =====1  ment [None). Comparison

s Mane by Breslow-Gehan and log-

0.0t T rank tests show statisti-

. . . x . | ’ 3 N % " cally significant differences

Time (years)

Iac l_;,:u'll::n;:n'.lgltl:mt o ||||Iiu;l;ur'|..‘g:|.11l'l IrEalment wWins
withdrmwn { Breslina-Cechian, 1 = OD0FT; log-rank,
P o= D) (Fig 25 Oral anhcoagubant treatinent
wias withdmwn in 21 instances, amd this wis
changed to aspirin six times, Fifteen recomences
swiere afbserved (medizn, 9 months ) afier withdrwal
ol aral anticoagulation treatment, and withdrawal,
considered as o Gme-dependent variable, wias sig-
nilin;,:,'lnll:,' related] 1o rethrombosis (2 = DK In
the multivariate anilysis, both the type of prophy-
lactic tresimiend (P = AKKIL ER no treatment = 1.0,
RR aspirin = (0.37. R oral anticoagulants = (0,21}
and older age (P = 02: RR age = 50 years = 21.24)
wiere pssociaicd with rethroonbosis, Only one pa-
vient himd severe bleeding (retroperitonealy while

having an international pormalizsed ratio (INE of

432, The number of patients in hoth groups,
primary and secondary APS, was nol large enough
o perform a meaninezful statistical  anolysis (o
sepirately idennfy risk factors for thrombosis.
Acconling 1o the lieratore, and the statistical
analysis performexd in our series Calthough with
insufficient stanstical power), we assume that bl
primary and secondary APS patients have a stimilar
clinical picture,

Considering  only wvenmows thromboses, 25 pa-
thonds hawd 42 events (Toable 4% 17 of which were
recurrent. In the moltivarate analysis, both the tvpe
of prophylctic reatment (F = D) and oldes
mge (P Oy were amsocited with venows rethrome-
baisis, Three recumences were observed in paticnis

99

among them (P = 0007
and P = 0001, respec-
tively].

undergoing anticoagulnion reatments s palkents
haed an episode of deep venons thrombosis sehille on
couwmadin (the INRE wiks 180 in one and 2.46 in the
oither), and one developed § ecumence of deep
vendougs Thrombosis in the legs during the postpar-
tum perod while on subcutaneows Low -moleculiare-
weight heparin,

Thiriy-two paticnis had 54 arerial thromboses
{Table 5}, 26 of which were recurmment. Agoin the
type ol treatment (P = 02) and older age (P = 05)
inMuenced retheombosis. Doring  anticoagulan
therapy, only lowr recurrences were observed: one
patient had renol thrombatic microangiopathy while
om coumadin (INRE within a mnge of 2.5 © 3.5k
anather developed a thrombus on g omitral  priss-
thetic valve when coumadin treatment was changed
to intrEvenous  unfractionated heparin; the third
panent fisd thrombas ona biological prosthetic valve

Table 4: Venous Thrombotic Events
in Patients With the APS

Location of venous thrombosis ni42] "%
Deap venous thrombosis in legs a2 7
Deamp wenous thrombsosis in s and

pLdrmonEry ek ligm 3 7
Pulmaonary smbolism 2 5
Suparrficial vanous thrombosis 2 B
Subslavian vair thrombonais 1 F
Astinal venous thrombosis 1 2
Portal thramiboses | &




ANTIFHOSPHOLIPID SYNDROME: & CLINICAL STUDY

Table 5: Arterial Thrombotic Events

Manilestation n (G4} %
Stroke 23 42
Myocardial infarction or angine B 15
Mon-infectious endocanditis or valve
thiraarmbis 3 [
Ratinal arierial thrombosis or amaurosis

fugax
Arterial thrombosis in lage
Aenal thromibiotio microangopathy
tschamis optis naurapathy
Splenic inTaration
Transverse myalitis
Serveral arterial sites almuliansously

Bk ow B WhoOB
af BE M OB B OID

while on coumahin with an INE within a range of
2.5 1 3.5 and the last had a siroke while the INR
was 1K)

CWvretele Comngalicanions

Pregnancy losses occurred in 103 ow of 169
615y pregnancies before the dingnosis of APS.
Mot (T2% ) miscammiages occurmed durng the Hirst
trimester, Adter the dingnosis of APS, 43 subse-
quicnl pregnancies oceurmed in 29 women, Prophy-
lnctic ireatment with low-dose asponn (10 mgefd)
was wlministersd in 36 of these pregnancies uinder
the following regimens: aspirin alone in 18 pregnan-
cies, pspirin with prednisone  (beconse of S51LE
manifestutionsy in 12, aspirin with subcutaneous
low-molecular-weight heparin i 5, and  aspirin
with  Jow-molecular-welght bepern,  prednizenc,
and immunoglobuling (due o previous treatment
Filure ) in | Prednisone alone was sdminisiered in
two pregnancies and low-molecular-weight heparin
alone in one. Four women declined phanmacaologe:-
cal reatment, amd all their pregnancies ended in
MISCIIT g,

Treatment led to a live birih rate of 729 (28
pregnancies ). However, the rale of obstetric compli-
cations, such as precclampsia. prematurity, and
intradenneg  prosw'th retardation, was high (36530,
Considering the tolal number of pregnuncics, we
observed o live binth rate of 38% 0 women withoul
ireatmeent (B ool of 173 pregnancics) compared
with T2% i those b received trentment (28 ol
of M pregnancies) (F = (M2, Whaen low-dose
aspirin trestment, alone or in combination with
astheer drugs, weas considered, the mie of live births

187

wins 7559 in compurison o 38% noworien wil thaoad
treatment (=< D001 More specifically, the rae
of live births was 78% (14 of 18 pregnancies) in
pregoancies treated with low-dose aspinn alone,
3% (10 of 12 pregnancies) in those treated with
aspirin plus prediisone, and G0F% (3 of 5 pregndin-
cies) im lhose  treated  with aspivin plus  low
molecular-weight  heparin, The only  pregnancy
ircated with aspirm, low -maolecufar-weeighi hoparin,
predmizone, and immunoglebulins ended m omscar-
riage. One of the two pregnancics trested with
pl'l:.'dl'liﬁal.l'.l'lr: glone wivd e one i which |.:|n-|:.l Jivisi-
matleculpr-weight heparin wos administered also
ended in miscarmioge,. However, Decause aspinin
wis used as firsi-line treatment for these pregnon-
wies am oour procols, and  ow-molecular-weighi
heparin was considered as o second step, o selection
al higl‘h—l‘iﬂk cases can be unpﬂ.‘!ud m ithe lona-
miolecular-weight heparin regimens.  Maoreover,
compuareson betwesn low-dose aspirin alooe and
other regimens was nol possible becouse of the
smEll number of patients in cach group, The above
analysis was madde on the entire serica; when
primary and secondary APS were anplyzed sepa-
rutely, the propodion of pregnancy losses and the
prophy lschic treatment received wore similar

Endocardiod Vidve Disease

Twenly (20%) patients developed heasrt valve
lesions. Mitral valve discase was found most
sanmmenly (80F of patients]: valve thickening in 3
patients, miteal regurgitation in 10, and noninfec-
tious vegetations (Libanan-Secks endocarditis) in 4.
The nortic valve was the second most Trequently
mvolvied valve (40% of patems): valve thickenimg
in one paticnl and dyslonction in seven {aortic
regurgitation in all and addional sieoosis m Fourd,
Two (1050 patiemts developed  ricuspid  valve
disease with valve thickening in one case and
dysfunction in the other case. Among the 20
pastienmt= with wvalve involvement, 14 (70%) had
only 1 vialve involved (mitrl in 1] patiems, sortic
in 3. 5 (25%) had discase of 2 valves (mitral and
acric m 4 patients, mital and wicuspid in |
patient ), and 1 patent hod simolianeous lesions in
three valves (mitral. wortic and trcasped),

Hemetedopic Abwmormalinies

Apart from thrombocytopenia (present in 52% of
the patients as previcusly described), 13 (03%:)
paticnis developed bemolyiic pnemia,

60



1aE

Eiher Clinical Manifestanions

Crber clinical features assoeciated with aPL were
Hiwedo reticulans (1 2% of patients), migroing hend-
nche ¢ 13% ), epilepsy (353, multi-infarct dementio
(2% ), andl choren (1%,

DISCUSSION

We observed thal primary and secomlary APS
have o similar clhinical spectrom, Only nesderate 1o
severe thrombooytopenta, hemolyoe anemia, AMNA
and low levels of complement were signilicantly
more frequent in patients  with SLE. In these
rastients, o relationship has been reporied between
alPL, anl lJ|.|'vn||:|!!l|'u_':|rIu1'u:I|'|;.1 i4i, but other (actors,
such as anl '||11.'|[|.:|1.1I antthodies, seeim o be involved
(11,120, scoounting for 1thi= l'|ig|'|||:| |'n'|..“l.'.:l||:I'|l:4: ol
thrombocytopenis. Several studies have demon-
strated an association between hemolytc anems
and the IgM isoiype of aCL in SLE (4,133, More-
cver, immunog lobulins cluted from red bBlood cells
of patients with SLE and hemolyiic anemia have
aCL activity (14}, suggesting a possible role in the
development of aetive hemolysis, Nevertheless, the
antigenic specificity of amtibodies 1o red blood cells
detected by Coombs™ test in SLE 15 varable and
hemolytic ancmia may occur withoul aPL. The
Aol of AMA s one eriteria for the classification
ol SLE (81, and their greater frequency in W second-
ary”” APS b= expectsd, Among paticnts with posi-
tive AN, the titer was higher in secondary than in
primary APS. Piette ¢t al (15) postulisted that an
AMNAtEer higher thun 10320 showld be on exclusion
critera for primary APS, and this hinding maxy
mmschicate progression o SLE. In our series, only one
paitient with primary AFS evolved into SLE during
follow-up, Finally, low levels of complement are
associnted with lupus sctivity (16} and not with the
clussical manifestions of APS, which are mainly
due o thrombosis secondary to o hypercoagulable
stpte. Wasculitis with immunoglobulin and comple-
menl qh-.thiru s ol imiplicated (17,18,

Throambaovic evenls aife the clincal hallmark of
the APS, ocour i the venows and arcrial cimeuls-
tions and have o lgh recumence cate (19). Shah et
al (20) repored that the 29% of patients with a
previous diagnosis of the APS developed furiher
ithrombolic cpisosdes during 10 yvears of follow-up,
Rosove el al (21) foond o recurmmence mle of 53%
after ihe st thrombotic event with most recur-
renees (919 in the saime region, Kmic-Barrie et al
{22} described o recurrence e of 44%, while
Khamashta et ol (23) observed recumences in 69%
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o patients. In our series, 35% of patients devels peid
recurrent thrombotic episodes. In most  patients
(RO, they occurred in the samw region, a peculiar
patiern reported previously (21,23,24). Factors re-
spongible for this pattern are unknown. In our
series, deep venous thromboses in the legs was the
minsl common evenl o the venous circalation
(T7%), and cercbral ischemic aitscks were most
freguent in the anenal cirealation (42% 5 Smmilar
findings recently bave been reporied (2023}, Oyer
the past vears, sevieral studies Tave ricd o identily
o subset of patients with AFS having o higher risk
for recurrent thrombosis, who may benefit from
Iovag-term  anticoagulant or antiaggreguani  ireal-
ment. The presence of LA secms to be the strongest
risk foctor for thrombosis in patients with primary
APS and SLE (25,263, as confinmed in our stady,

Concerning  managemenl, we identified long-
term oral antcoagulation as the best prophylactic
treatment for recurrent thrombasas, This treatment
wing more clfective than antinggregants of no
treatmient, When oral anticoagulation was admanms-
tered, the recurronce cate was 9%, a8 compared
with 42% for those treated with aspirin and 91% Tor
those in which treatment was discontmnued, More-
over, the S-year probability of developing o recur-
remce was less walh oral anticoagulation, and they
ocoumed later. Khomashtn et al (23 noted (o
thrombiosis recurmence was higher in the first 6
miomiths afier withdrawal of anticongulants with &
medion time of 2 months. o owr siudy. the median
timee o recurmence aller coumadin withdrawal was
9 months. Thus, after the cessation of anticongula
non, recurrences quickly develop, suggesting thal
paticnts with the APS should reccive long-term
thernpy after the first evenlt

Some authors have reported that high-miensity
anticoagulation (INR == 3 was more ellective than
[oww-intensity anticoagulation (INR << 3y in preveni-
ing recurrences, although the bleeding rate was
higher 121,23}, However, the recommended thera-
peeutie INRE romge remaing controversial, becnuse
aPL, particulacly LA, may intcirfere with the pro-
thrombin e determinaion, rendering the [NR
system invalid lor patents with APS (27.28)
Robert et al 297 reported that the INE system may
b walid Gow momitoring anticodgulant treatment,
plthough LA imterfer with some reagents, leading o
an overestimaiion of the effect of oral aniicoagula-
i, Im oo |;|r|:_1|ru..1r|u., wie irted o achiteve an [NR
ronging between 2.5 amd 3.5, Only seven reciir-
rences and one major bleeding were observed. Al
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the time of the recurrent thrombotic event, three
pretticnns i an INR less than 2.5 in two cases,
there wiis an sdditional factor, such as the postipar-
tum period or the change oo ol anticoagulisbion
to mmirmvenous unfractionated heparin. In e iwo
remaining cases, thromboses recurred whereas the
INR was wathin the precsioblished range. We
suggest that patients with o strong LA demonstrat-
ing poteniial interderence with prothrombamn time be
iclentificd and that the INRE showld be between 2.5
andd 3.5, using reagents with no LA interference.

Recurrent miscarmiage, the other clinical hall-
mark ol the APS (1,2), was present in 605 of the
wone oo study, Adlhowgh (elal loss in the thind
trimiester is more characteristie of APS (300, and is
frequently  nssociated with placenial ialarcts and
vascular thrombaozis (31, ewrly pregnancy loss is
mawe conumen A2 351 In oowr series, 68% of
miscarriages occurmed in the lrsl orimester; the
immunopathology is nod well known because pli-
cental infarcts are infireqguent. CHher mechanisms
have been suggested, such as impairmeent ol ambey-
o implaniation (345, a fll in cviokine levels
(imaanly imterleukin-33 085 ) involved in feial implan-
tatian and development, and disturbances in homan
placental choricgonadoiropin secretion (365, In oor
stualy, 62% of pregnamcics withou! treatment crded
i riscwrriage, Some previous studies repoated tha
pregoancy lozs was higher than T0%  withow
treatment (32,33, 37, When prophylactic treatment
wias admimigtered, the live birth rade was T20%,
similar te other reporis (32,373 These data high-
light the peed for women with aPL io recerve
approprinie information and prophylactic restment
when pregnant

With respect o the best prophylaxis, we oh-
served that low-dose aspivin (10D mg/d) was effec-
tive wd safe when administered throughoul preg.-
nancy, Aspirim. alone or in combination with otler

1H@

drugs, bed tooa live bicth rate of 75%. These resulis
wre betfer thon e recent prospective conbmod led
studies comparing fow-dose aspirin with aspirin
lus hepanin 38,397, in which the e of live hirths
rose from 429 and 4% 1w 71% and 305 (38,39
when heparin wis added o low-dose  aspirin.
However, these differences could be due to the
characteristics of the |‘!||.:l|:'l|.1|.'|.|||.1n seleclied, ecmnse
the waomen in these stodies hod ot lesst three
conseculive spontaneons pregnancy losses, This
resulted i thie selection of § subset of women with
APS with the highest nsk for new pregnoncy loss.
O stody included women with a single nuisca
riage, o wieemen withoul obstetric complicalions i
whom APS wis diaggnoscd on the Basis of other
elinical manifestations, bul whio received prophiylac-
tic treatment for the st pregnancy, Despite the
pood resulis achieved wath prophylaxis, fetl com-
plications such as intruuterine growth retardution,
prematurily and precclimpsia are ot Eneomimon
(A7) Thirty-six percent of women who delivered a
wiahle infant in our study had obstetric complica-
tions. Rai (38%) and Kuoteh (39 found 249% and
5%, respectively. of obstetrie complicaions in
suceesafol pregnancies, althoaieh difllerences were
nol abscrved between women treaied wiib aspaTin
ainil '.d:’-.rlirin illl-.uq |:||:;'.|;.'|rin. Therelore, prepnancy i
wonen with APS should be considered high risk
and closely mionitonsd,

In conelusion, patients with APS have a high risk
ol recurrent thrombaosis and long-temm oral antico-
ngulation seems o be the best prophylacie treat-
menl. Multicenter prospective tnals are needed 1o
determne L u|"rli.r|'|.;l| rin e il un1i;-u|;1ug|.||||t1'i1n
without increasing the bleeding risk, Prophylactic
treatment during pregnancy markedly reduces the
rate of miscurringes and, in our experience. low-
dose aspinn is adegquste treatment.
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RESUMEN

Objetivo: Estudiar las caracteristicas clinicas en el momento del diagnéstico y
durante el seguimiento de los pacientes con sindrome antifosfolipidico y
analizar la influencia del tratamiento sobre su curso evolutivo.

Material y métodos: Para ello se estudiaron 100 pacientes con el diagnéstico
de sindrome antifosfolipidico (86% mujeres y 14% hombres con una edad
media de 36 afos). El 62% de los pacientes estaba diagnosticado de un
sindrome antifosfolipidico primario y el resto tenia asociado un Ilupus
eritematoso sistémico. La mediana del tiempo de seguimiento fue de 49 meses.
Resultados: Las principales manifestaciones clinicas del sindrome
antifosfolipidico fueron trombosis en el 53% de los pacientes, trombocitopenia
en el 52% y abortos o pérdidas fetales en el 60% de las mujeres. Los pacientes
con sindrome antifosfolipidico asociado al lupus eritematoso sistémico se
diferenciaron de la forma primaria por presentar una mayor prevalencia de
anemia hemolitica (p=0,02), trombocitopenia con un recuento de plaquetas
inferior a 100x10%L (p=0,004), anticuerpos antinucleares (p=0,0002) y niveles
mas bajos del complemento. En el 53% de los pacientes las trombosis fueron
recurrentes. Las recurrencias ocurrieron habitualmente en el mismo territorio
vascular que el episodio previo (86%). La mediana del tiempo hasta la
recurrencia fue de 71 meses y la probabilidad de permanecer libre de
recurrencia de trombosis a los 5 afios después de un episodio trombdtico previo

fue del 52%. Respecto al tratamiento administrado, un 19% de los episodios
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tratados con anticoagulacién indefinida presentd recurrencias respecto a un
42% de los episodios tromboticos tratados con antiagregaciéon y un 91% de los
episodios en los que el tratamiento anticoagulante o antiagregante fue
interrumpido permaneciendo sin profilaxis (p=0,0007). El analisis multivariante
puso de manifiesto que los factores predictores independientes de retrombosis
fueron el tratamiento profilactico y la edad avanzada. Cuando se analizaron de
forma independiente las trombosis arteriales y venosas se obtuvieron los
mismos resultados en ambas. Respecto a las complicaciones obstétricas, la
administracion de un tratamiento profilactico durante el embarazo
(generalmente acido acetilsalicilico a dosis de 100 mg/dia) incrementd de forma
significativa la proporcion de los embarazos que finalizaron con un recién
nacido vivo (38% sin tratamiento profilactico respecto a 72% con profilaxis;
p=0,0002), aunque el porcentaje de complicaciones tales como retraso en el
crecimiento intrauterino, prematuridad o preeclampsia fue elevado (36%).
Conclusiones:
1. Los pacientes con sindrome antifosfolipidico con antecedentes de
trombosis tienen un alto riesgo de recurrencia.
2. El mejor tratamiento profilactico es la administracion de anticoagulantes
orales de forma indefinida.
3. El tratamiento profilactico durante el embarazo reduce de forma
considerable el riesgo de abortos o pérdidas fetales, aunque la incidencia

de complicaciones obstétricas es elevada.
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4.2. Prevalence and clinical significance of antiprothrombin antibodies in
patients with systemic Iupus erythematosus or with primary

antiphospholipid syndrome. Haematologica 2000; 85: 632-637.
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thromvbimemila and abnoemesl bleeding by Inomased
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Design and Methods
Pationts
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Antihfaimhsn serilkndises s 5L snd RFS

E'fuu_'!l:: 119 ] 70 winh primory APS and TO0 with
E. Tre dinggrinsis gl waah MaAcER nECoreing Lo
previnusty described critecin, ™ The dingnoas of SLE
wis Bl oer The osdised orieria n el by the
Armerican Enl'l-u-gn of Rheumatolomgy. ' Tee comtral
group wis formed of BY healthy woluntesrs (73
fermales and T4 mskes)] satbout sl disanss,
Fibpstd iy ol isondors, thircamibosis or Bistory al -
nancy lowses

et tnincfs

Boocs] smmples sera drmwn inio risodium citrake
and in nor-antic tated tubses (Becton Deckinman,
Rugiwrfero, ML ; -frise  plasma wos
catatairue buy cleoasibsbe conirifugarion [frse e 2,000 (10
iy, #2°0] and then ot 5, g {10 mmir, 425}, froeen
ard storecd gt = PO

’ v : ! Bodi

Poflicroniner pemtes Plaxscep (MNoune, Roskilds:, Den-
meArk ) were cosled with HE pl il af 10 pgdmL
muman prothrombin (Daegnostics St
Framwse} in : 1@ bndfered salioe,
cuernighit ok . After wirshing with
0, 7% Twean 20 [MNeark, Bunchen, i, warls
were bdocked (1 h, 22"0) with 150 gl of 1% ol
aswriire il bisrvin (ASA) [Sigma, St Loasis, MO, LE'H’-] in
PES-Twmen, Afver wmshinsg, weslls s than incubat-
ad [1 h, 227°0C) wih 100 o wepamepbes. dillited
{(1:108) irn PES-Tusen-1% . After P weashing,
piotes wore incubated (1 h, 2290 with 100 pl of
hirsaradism perosldase-conjugated ant-numan g
(1:2 500) mnd Ight {1:1.5 o, Gibstrugs, Dhan-
ok ) im PRS- Twawnr-1% BSA. Finally. for color dewol-
opirg. 100 pl of 004% (0.4 ml.g et
prargsriediaming dibydrochloride [Sigma) deiuted
ir b merilr e budfer [pH=5.0) contadning 25
pL 100 ml HeO {51 ) were mdoed. After mcu-
twaniean {10 muin, E‘?"L?].',“r.hn reaction was stopped
with 25 pl of 2N HZ500, sod optical density wes
rrisgisired i 492 pen (DDws). Inkrs and iInterassesy
cosef fic ients of werlation were 4,596 oo 133 for g,
and 4 BS and 9.4 for [gh. Inosch assay, ome posit e
serum for sl sncd B regative sorn wene used as oon-
trois. Oy vadues bigher Bhan 5 stmndard et o
[S01) miewan trse ovsmr of N Ui COEARDES WA CON-
sichered positives! ow poat e bsbessen 5 and 750,
oAb oSt Datsmen 1 and 8 500, and high pos-
v abores 850,

Destoctnom of antibodies

Trwe @l weirs msasurad Ty o comrmarcinlly aaail-
abie ELISA (Cheshime Dingrostics, Chester, LK)
Detecion of lupus anticosgulant

LA womes manessed by coguiotbon ssays wsing acti-
wilsel ol theomiboplastin time, dilutod Russeil's
wips verosim Lirres ared Tissues ihwcembsogelastin bnhibi-
ticwry. Tt wore mino perfoemed 0o mibtures with noe-
il plasrmirs or phosgbeialiglcls Tollos g e oF el &
of this 5 o the Stancaroiization of Lepus Safi-
erviidarty of e Indermstiovnal Society of Theoenbosis s
Homostass ™

Detectinn of | antibodias
The aflz G were rmsasired using an FLISA " Brislly,

L Lialt o i
| 7.4 (PBS)
S containing
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microtiter plates [Masisorp, Munc, Roskide, Den-

were coated [16 h, 47 C) with 10 pegfml. pusi-
s farmaae ﬁ-gtyunpl\ntlh‘li Aegiires, France)
n carbonate busfer (pH=5906]. Aver WHI;.I'E.I.F' cosate
palatns wre blocked (1 b 2200 with 5% [ Sigrram)
1 PRS-Twwen, and then incubated {1 R, 22°C) with
smmiples diluted i1 PES-Tveeen plus 1% BSA. Aftar nes
wikshiry plates sens mcubated (1 R, 22°C) wah
raorseradish peroaidree-conjugeted pn-tuman g
armd prti-rwaman [ghd [[Tako) dilsted n PES Tween-
HSA. For codor developirsg, ortbao-plseiylermd i ndesi
difyeirochiorice [Sigrma) diluted in phosphaste citrste
e (pH=5 0] pius HA s wis adaed, incubsted (10
muin, I-!.E'"E:I and the DD rosd. In esch assay, 10
reg e s era L s coantnods and ] e ERTHA T =
nigher than 5 50 oo the mesn of teem v con-
sitlerad positive: Iow positive bobween 5 ond T 50,
moderste positive between § oo 550, oo bigh s
iniem Al 9 50

Piasm i dimtermiresod Lei

inoger o kY LEHIrMg @ e
wli ﬂ'tmugmhnﬂ:ry (Crromogaenic, Maindal, Swe-
chesn ). Phs-mlrm presend o e Elasrmk Wk corne
et B0 AR ache pl.rumlrh:hgnn—ﬂrﬁf:mm oo
e by tin emoess of siTepekins. . TG
G- SIraprtokinoe comyles catabyeed The splitting of
prritronitine [pbdA) frosm the substrate H=D-Val-Low-
Lys-piA* ZHC) (52251} mnd the pMO releae vwis
rusersirect wt 405 nm.

Statistical -

Ter sauiely the redationship bebsseen autoasntiboodies
ared climical menifestations {thrambosis, fetal mis-
caprringie mnd thrombocyboperim) Bhe whole series of
st hervls with B olmeraing disanses fﬂ-i.E mnd priema-
ry APS) (n=177] was . Takar into meeont
vrust SLE arwdl prirmary AR o Qifferent ot od mirmnie
diseases with e s disgooste oriterin, noa soc-
el phmsa v stucied patenes with SLE ond witk pri-
ey by, drwd The ardibysis Wik F il
eorsidering, liest, patients with SLE [n=107}, and,
mesceand, peeiers with primmary AP (n=70}. Resuls
g showens o mseans S0 Chl-sql.mru o Fisber s sty
Upsts were usesd for commparing ousiitabien sarisbies
and ANOVA and the t-test for ouislitsine ones. A
P05 wis considered statisticadly significant. Mok
tivarinte onalysis using & Dackwand sDe pedse GLiC
regrasshon was parfoimed and odds ratios (CR])
reported. Tha statisticnl analyses wars pusTor pom o
using tha SP55-PC GO stotistical peckoges for Wen-
e,

Chirical charactenstics

Clinical manifestations of potients with APS are
shicwams in Table 1. Primary and ssoondary APS mad o
shmdlnr clEnice spectrum, LR pulp) rldom LR R
ridiv {plateht cownt o than 1 T0L ) was mers
frequent in APS swocinted with SLE (51% w 00%:
p=0.02).
Prevalence of antiprothmorniin antibodies

ol wore positive in 5% (S8 T) of bealthy voluntesss,
The provalence of all waes 47% n all patients with

Hwmmgatclogics wv AS(G]: kin: 2000
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il LERE ] Ll ] 3 Ay
kgl Bl LX) 7 i {20}
g €1 (23 ZZ (3N =8
"M 0 (348 7 [48) 8 (26)
] M 20 18 | 265 18417
ki da (15 5 {36 15 {18)
AP anlysl sprniind SLE Spslinter hone dfplhsaruidoioe LA
[Te T sl e e ke Y v hroshin

* ey flle e oyumein | i Banolkeq AR5 sndiinegphoded
et kgar are =

ﬂﬁnﬂmndlﬂ-ﬂ:ﬂ.m hf‘!:utl-lﬂ"li

in patEnis with PS5 aired SLE weinh mnad witine
=111 l:lu!lh:al cimss of all wes the rnuul.
Trcpunt st T.ll:uh 7 whirens

e bR s
vhe dilfereen APl A votsd of 27 patens (15,3%) h&ﬂ
&l tr;tlmmtﬁlail[luﬂ_, LA, afi:GPl, and a;:l_l}z
iy il nrlb{ carme mrliesy
oCL, 10 LA, B Wihen war ans-
Iy.mdrr}ul:mll.m:lm rﬂl:w-n (1 ﬂﬂ!‘ﬂ'ml aPL im thie
il Iakicin with Autoimrnunes o iseases
(=137, wa fowund o closs reiationship bm all
and clavsic nPL (LA and aCL), nrulu-ru E
it o i, oof T SO Iy, E.E'.E
anrred B W of paoterts ity LA s L, resprct baaly,
wore all positees. A good cormelation betwsren all ana
eGP was mine abssrvic, Tabies 3 and 4 shesw the
relsl icnship arresng bese suboont oo e, S totsl of
BI% (B2/7T) of patmnts with LA mad all and/or
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Relationship with thromhotic evonis.

Irs ks weith auRonmLn dismsase, @ sigriflcant
assncidtbon bebwean all and thrombosis was found,
as showm in Tabie 4. This associstion was sesan in the
bl imobypee, Budt ot (i U bghd. The associntion with
ireominosis wis i seen for L, aCL, lgG-aCl and
lgG-afeGP, amhough LA was the only weriable
Era bl b e Bt imcsdall foe thirosmmisosis, im Uhe rmol-
civariste anabysis (OR=6.4; p=0.0001). For arterial
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g il
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Nogatkes (1 36] 24 [1THE) 3 IZTR] LERELE S
Promary AP = Fal N=2d [ 1] =8
all

P | 40 T (R ) 77 [R5%)
MHIFI— 130 ERFEL ] AN 17 (EIN]
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Menalm {430 13 {309 s 24 [GEW]
gt il
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e, A0, S EtneEe e s A
Wp.mmqp ¥ sprairadre B0 i by e s



thrommwbosis, v obacsrved o signill I:wu-
W Of auerits in palmnis with uJ.I nru:li This
reaticnship was also found for LA, 0L, IgG-aCL,
afiGP, lgG=nPf={R, am hj.l'l-nﬂuﬁl‘l Ium:h-n LT -
ol ansbysis. [nthe muoftisariobe is, oll added n
iﬁnlrh’_m"rr independent value [DR=24; p=0.04) 1o

(CR=51; =0 0001]) in the best moced For aeteri-
al thirominoss, For sanows thrambaosis, & hl?har
prEvasenon wars found in poetients with positve Igl-

all, LA and lpG-alCl, airhodgh omby L& was inciudea
(R=3.4; OOEZ) in this beest rrcsded.
I e SLE growp. all were signilicantly associated

wiiti Bhroemitsorsis, o st in | abde 4, Oney lgGrall so-
wype ot et bl sbscrenet sigrvlicant sssociation. bom-
IV, hmmdtmlnmmmnlﬂ.
lgG-nCl oo with lgiG-ali-GP s E

thon peatients wiho tested negathe. g['.-.udl (OR=3.7;
=0T ) idcled an indepsndern precictive veiue o LS
(CMR<EL0: pe0UDD | in the redtieariabe snotysis. Whoen
TR Do Tl Ve aniebysecl, 61 el ke
wath all s it [ W e,

Pt watty LA e : p=0L0000 ) ow vrn I
oG [33% v P pe0L00M ) developesd bhese throeme
Liealie disirils iriore Trejiesdl iy Thar palbsals wilb=a
these autosrkiboc e, WENCELE oo,
by InflGenll nnc LA (300w 750 pe=00, 00} shosasd 5 sig-
nificant eesocistion. It was not possibie o perlorm o
Tl b i svruniyrdes e e sl off palierds becausss
the rumibor of i was Nob e snough 1o ae
S e Sl e

I the primary AFS group, no associnteon was

Tl:!url.i ttmen mll amd totsl thrombose [ Table 4],
L wsirs aemsoaciabed with thrombosss (GRS
=002 When we -uludluut::twlal il
m:trrumhmlumpurutmy ml ralatkor-
'-hgr winns Tesuried carily  Dsbyasery ulg[l (9% ws 1%
=002 mnd thair Hz isotype (A1% v 15%; p=0.0F)
mnel arterinl thirambosts,
P .

I vhe pancdmirmUree dissine group constfutes by
153 wecamaen, milscarm ocrurTed more freguestly
iy wwenTen with psitiee all thsn in wormen whio test-
ed negative, although this difference did ot reach
umlﬂ!hﬂwuﬂlfhmu {131!- wn A5 p={1.2), Oealy Gl
appesred o be si mmsoceytnd with miscar-
TR Hﬁn "11'%1

In the group of 101 mnmhﬂk,mum—
v viniy il Eﬂﬁ'ﬁ?ﬁ: =03 ) wars caibsas vl hobis-
carringes ocourred in 42% of women with IHHl:L.H
cemriparesd v 21 % weith regaries LA (p=0), Eﬂ
o, Lhiey were signiflcantly more treguent l-nwmm
il parisl v thien waith negative aCL [(43% v
21%; po0U02). The musitivoriots onalysis inciuded oL
ira U st predictiee modsl (CR=29; p=0.02)

In the group of 52 women with primary AFS, no
significant sssocimtion betwesn of | snd miscerisgs
waks Fowind. Sigty-thenn peHcant of wWomen with posk-
trew sl g miscarriages competea to 55% of thoss
wiho tested negative [(p=0.5]).

Relationsip with thromibocytopaenis

Im ther avtocimmune disepse group, thro
teapneriie £ 1000 T CFAL ﬂumﬂmgﬁum-
e with all. Onky LA (42% v 16%, 1) arnd

-
p=0.03) aeed Ightt (5056 ws 21
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lgl-afilr (42% vs 23%; p=0.03) emerged os being
AsEO IR WA Thrarmbessylogsanin,
Thromizoc im wos detectod in 24% of
weith SLE, bust inwins not signilcinly associ-
ated with all. Cnly LA s statistically memocioted
Wit EhrciTiboyt I [42% ws TEE p=0L007).
Iy whe iy ﬂ‘nrmm. thenmbescylopsnin wis
:%ll‘ﬁ:unuy memoscinbed  with all (4 we T
DOCER) mndd their T | (4% v 2%
p-ll 11. Alsoe, it nl:s-

pravcac: ek wehy LA (4756 ws 12%: EIEE:I oL (3
vi 1% p=0.03) and lgl-a Ebﬁ" s

ADOTY, Tre  evdlvien kats
(DR, p-ﬂmﬂn-rdlnﬂ-u {ﬂﬂ--‘ﬂ ,pr-L'l.ﬂEII

a5 the only two indopendent prodictor Tactors of
thrombocylopesiE,

] s vep bk Tuibed FPCETTEN DLATTOOTL ACT Iy T
a mean of 109£17% Differences. bebwesn groups
waire ot obsarved, and no relaticnship with om-
botic mverits o with all v foure,

The climical relesance of oll has not yet been et
listwcd ane avalbable data are controssssial, Soms of
them, but not all, show LA octisity, ™™ suggesting
thinl thnse miloanuibooes are Paterogenmous. Our
resulis, stiowing thet all soe detectead i G2% of wsam-
piles with LA, and, taken ogether, oll and oGP ore
fisund in B 1% of semples with LA, soggest that the
ELISA methods used in the presant work ciamnod iden-
l.l'r all the sarmpkes sl LA At vy, derul, COnssiant-
. |:rnu!I-|:| mok replnce the detection of LA Im the =study
of aPl

Irs puuunu- Wit R Ut o chisessh, Poosuo
a al® found & close relationship between all fmals
predl desp venous Thomiosis e peilmanary
ambolism n middle-sged men, Yaoraka eof al™ plso
frsuiniel it all irmpsly A eisk of syocardial infanction in
il T, Bt lmocimi ef ol ™ foud
wll B of patienrs with 5LE, and o prosnco of
all cormeinted with a history of tromboses: 53% of
pativris with all mad Chrosmboses o o 32%
of those withowt all, Controrwise, Eschvige s al,!
died niot find & refationship between all and o hI:tl:rﬂ'
of wenosus Dhitimisosis in ureslecisd peitisnts; A
oot b darmonskratad in only A% ar the 122 ples-
s Roesteod, which i & shmilie prevabsncs 1o Tl
found by ws in the poof heakthy peopio. O
resuins showseed At ol weers asanciivec with ararial
thromi=oses in the purtients swith mutobmemaane ois-
s R At D rterial and werols oo ses
in patients withy 5LE. Moreowesr, gl motype but not
Ighel wencs salUl s @ thrombosts maeker, urndike b
resufts obtaired by Bertolsccmi of @' wio found
mn important ocomelation botween th pressnos of
bt |ty ard viscular eveils, Howeses, o sgres-
i Wt e o . LA sopimia (o hiove the
slrrsrapEsl e m sl for Dheoenbsnsis, Moseonsor
Horbach ef al."™ miso showed that LS cormelates best
w1 il s U il Ericl saarioi s Dol st i el
wath SLE, and reitbser oll nor aflGP1 giees sddition-
ml irdes rrtion mbheadt o thrarmbetic risk P af e @
reported an sl precatenee of 5006 m patenis et
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all mnd thrambosis Bt no assoecution with thnoem-
isisin wis found. Forastieno ot al"! absersd that
aflAsl], bt mot all, give on incressed risk for senous
phwrwmbstnis b pasl ierds with oPL. Firssily, Swadzish st
ar™ o correlation between all and teom-
isasin in pstienis with SLE, The differsnces betwsan
e EOUTE e nned works can Do eepladned by the
different setection criterin of thes populatieons, the
FRATHW pﬂm'ﬂnﬂd. i teshinacml wariod o s
all ELISA. all are more frequently detected im ELISA
witwiry et bresmibiins s Enared Do plospilt i ylserice-
coated ELISA plates wsing calcium ions than when
prreftbrearmbiim s o] Do P-irrackinlee] o Feigh-acti-
wated PYC plates. " Furtharmore, s should not for-
L PRl rmary W RS e rElreseet ee i ey B
lyEa Uhe felnlianaldp Betawosn e peesence of Gn
autonnlibody, such asall or afleGPL, 5o weigue sem-
il ol patients with o hstory of Eromibsosis. Thene-
Fioa, [roesnet e SUciE in larse seres of pallents are
Fesie] Tes el arrred This Fisk That sulbjesets canrying all
v other autoanbibodies Feree ol dessloping throm-
s, Accesrding 1o ol resuins, sl eould e 8 wero-
*I&I:_?: minrkor of Thrombosis maknly n pateents with

Tirwin pesbin of ml) i hen peabineog s off Urrcsyibosis is
uriknirwn. [t was suggested thot ol sbeseng LA activ-
ity o prodomgation of cloiing tests, mainly th
kaolm clottng tme. by inhibiting both the pro-
Throsrmbinass and tenrss oom plasis. ™ Howeear, this
congulmthon profile seeme to comfer o wesk risk of
tharearnbermi, ir nbrast itk Ui ciluite Bussell's vipes
W Cirer, Wi siectily cumlunies protinomibdan
conversicm and is prooged in Uhe o ol
3P T e all ssem bo Incnease ths aflnity of pro-
thwresir b dior Iy charged phospholipads com-
peting with the hinding of other coagulabion factors
P tFaeseey g brvbikiterg the corvwesrsion ol protheor-
hén into Pwoemhin and, thas, probably opering
protein C sctention = Howeses, it has been recentl
siigslig] Thal all A wabils to inbibin protain
activity. ™ More recantly, Puurunon s found that
ol | cromsresct with plasminogen in petsns develoap-
ey rryocnrd el inferctione §hese crossreacthae sl can
i Pier it fi Furction of [3lesdriasogen e
Fevor the cinslopment of thrombosis. However, our
rEesL s b rel supsport This Poppel Pesis, B aiise we
fowind m roeminl plaminogen activty ool semples
and no relationship wes foosd with all

The ralaticsraip Betwenn ol | o miscaeripgs is @il
ferss v, Wha ik nat Fined mn associstion bebessen all
ol feinl lonses wither in prirnsy APS o in SLE
Eatiers, sirrikarty fo resuits repeoried By 2]
al ™ pnd Fadeon et 20 inoweomen with oPL and by
Baruolooird e ol V" imcowsormien with SLE . Howeowor, Bdlus
o ol srowed Lak incressec eusis of al| were sssoci-
alEr with secornelry ARerTEnng B owormen wisn. o
oendy dellvesmd ot Ieast o Dive chald. These dis-
crdpaaiicaed e prolbily clos Do o [ITaainces o Dkl ine
chrnctarisiaes of the samples of stsdied potenes. It
s Emven sgEestod thst vascular thrormiosis and
pregRancy Mins o oue o the reductkon of srface-
ann'ﬂarmm‘l’bj’uFL“l“rglnahrmmmr
Iitale st iy the (oo mnd srsculan endothalism
Hirzding of aPL io wwerular ercdotbesliirm can B e
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Fe i Mshor-Rodriguns ol al,

eirt | ™ pred ol cofiactors, althoosgh whether
all ks irucsel Terneins uressTain.

Fimaity, we obssred an msocition betwesn | o
th oyl cspeindn i patants with primsry APS bt
not in Eose weth SL . N agresment with previous
remports, VAT ininough i ea ot B esciuced that all
covdld ind to platelcts snd couss e
ikl T Seems Thal the presence of aniibodies dineo-
pd to specific plabekel glycoprotoines cowld b Lhe
maln machnniem of thrombooyihperia, smikbar o
II-EI.IH'I:IJILH:TI im sclicapaa s Thr csmboc ylopseric g pea-
rii.

In conciusion, ol seem Do e a srologic ek of
theombsosis I aubcimmone diseases, paeliculary in
pratieris with SLE. Prospesctive studios are rossdisgd io
canlinm these msuits.

1. all mre & serobogis marker of thromboses n aotoim-
e dlise e, paeticulacky 0 patsras et SLE
These autoantibodies could, therefore, be uselul
togetiser with the classical aPL les sualuating the
potantial risk of thromboses.

. ol e ot o ialed with clber Faanifesiations of
|PrETLAry OF S0 ary sUCH B TinCarTisge or

ThiresrTib sy O

Epantsh FIS 960080, FIS 970525,
FIs ?'?l.urd FI% S0148 Froncien [ Ao
Rioviriglns vt i rrssan Tefioy soonsansd by @ grat frien the
Hospeta Llimic of Bareestome, Spai
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RESUMEN

Introduccioén: Los anticuerpos dirigidos contra la protrombina se han
identificado en pacientes con anticuerpos antifosfolipidicos, aunque su
significado clinico es todavia incierto.

Objetivo: Investigar la prevalencia de los anticuerpos antiprotrombina en
pacientes con sindrome antifosfolipidico primario o lupus eritematoso sistémico
y su posible asociacién con las principales manifestaciones clinicas asociadas a
los anticuerpos antifosfolipidicos.

Material y métodos: Se estudiaron 177 pacientes con una edad media de 38
anos (153 mujeres y 24 hombres): 70 tenian un sindrome antifosfolipidico
primario y 107 un lupus eritematoso sistémico. Se incluyé un grupo control
formado por 87 voluntarios sanos. Para investigar la presencia de anticuerpos
antiprotrombina en el suero de los pacientes se utilizé un ELISA en la que se
usaba protrombina purificada humana como antigeno, que se fijaba a los
pocillos de las placas de poliestireno previamente irradiadas. Los coeficientes
de variacion intraensayo fueron 4,56 para el isotipo IgG y 4,85 para el IgM. Los
coeficientes de variacion interensayo fueron respectivamente 13,3 y 9,4 para los
isotipos IgG e IgM.

Resultados: La prevalencia de los anticuerpos antiprotrombina en la poblacion
estudiada de pacientes con enfermedades autoinmunes fue del 47% (57% en el
sindrome antifosfolipidico primario y 40% en el lupus eritematoso sistémico),

significativamente superior a la obtenida en el grupo control (5%) (p<0,0001). El
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isotipo 1gG fue el mas frecuente. En la poblacién de enfermedades autoinmunes
la prevalencia de trombosis fue superior en los pacientes con anticuerpos
antiprotrombina (45% vs 28%; p=0,02), aunque esta asociacién sélo se observo
con el isotipo 1gG (50% vs 29%; p<0,01). Cuando se realizé un analisis
multivariante en el que se incluyeron, ademas de los anticuerpos
antiprotrombina, la presencia de anticoagulante lupico, anticuerpos
anticardiolipina o anticuerpos anti-02 glicoproteina |, se obtuvo que los
anticuerpos antiprotrombina eran un factor de riesgo independiente para
trombosis arteriales (OR=2,4; p=0,04) junto con el anticoagulante lupico. De
forma similar, la prevalencia de trombosis en pacientes con lupus eritematoso
sistémico fue superior en aquellos que tenian anticuerpos antiprotrombina (35%
vs 14%; p=0,01). Esta asociacion se observé solo con el isotipo 1gG (45% vs
13%; p<0,001. El analisis multivariante identific6 el isotipo I1gG de los
anticuerpos antiprotrombina como un factor de riesgo independiente para
trombosis (OR=3,7; p=0,01) junto con el anticoagulante lupico. En el grupo de
pacientes con sindrome antifosfolipidico primario no se observd asociacion
entre trombosis y anticuerpos antiprotrombina. Respecto a las complicaciones
obstétricas, no se demostré asociacion entre abortos o pérdidas fetales y
anticuerpos antiprotrombina en mujeres con lupus eritematoso sistémico o con
sindrome antifosfolipidico primario. Finalmente, los anticuerpos antiprotrombina

se asociaron de forma significativa con trombocitopenia (recuento de plaquetas
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<100x10%L), aunque sélo en pacientes con sindrome antifosfolipidico primario
(OR=6,7; p=0,007).
Conclusiones:
1. Los anticuerpos antiprotrombina son muy prevalentes en pacientes con
sindrome antifosfolipidico primario o con lupus eritematoso sistémico.
2. En pacientes con lupus eritematoso sistémico el isotipo IgG de los
anticuerpos antiprotrombina constituye un factor de riesgo independiente

para el desarrollo de trombosis, tanto arteriales como venosas.
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4.3. Clinical significance of acquired activated protein C resistance in

patients with systemic lupus erythematosus. Lupus 2002; 11 :730-735.
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Clinical significance of acquired activated protein C resistance
in patients with systemic lupus erythematosus

F-1 Mufine-Rodriguez ' 1-0 Hﬂu'n:r"".;l Font', 13 Thssbes', G Expinosa’, R Cervera’, F Carmona”,
I Balasch', M Ingelmo’ and A Ondias’
'Syslemic Amnimemne Disenses Serviog, Insimul & Tmeestigacion s Biomedes Aogust 1 i Susyer (IDEBAPS ), Hospital Clinic.

Barcebona. Spain: | Depaimenl of Haciiil 7 il H

W lavesigacions Hiombdsues August P @ Sesyer (ITHEAPS),

Hospieal Clinie, Damelons. Spais. aed "Depannenl of Gypecokgy il Ofsicidcs, Invs ' bvesigacion s Diomisdiques

Aigpial Pl Sunyer (TIDERATS, Hismial Clisss, Namceslons, Spein

Amtiphosphodipid antibodies (AL} may imluce scguired setvaiod rotcin O resoime aogquired
APCR). The mile of scguired APCR in paticils with syatomic hipus ecy hematoss (51 &= not well
kerwny, Tarewaluta the proyaboece of soquired APCE and i assockation with clinbcal moms e stations
we simdied 145 commecuive S1LE patiests el 103 muatched controls. APCR i the andibuied tes nnd
alner dilurion in facbor % defciee plasma, facior V Leiden, prosein © and 5. hipus anticosgulon, asd
anti-cudiolipnn, anfi-fZ-glycoproban | and anti-prochroamsbin snibodkes were densmmisead], Facus ¥
Lewden was toand in 4% im boch paticns and costrls. The prevabones of scpeired APCR was 33% for
thee unadiluted ssay and | 7% im the dilmed jest In SLE patiems, scquired APCR wis s socisiod with
alfl (3 vr 13% i undiluied asscy, P— 0007, amd 33 v 7% in he dilobes) test, P 00000, Anerial
thrnmboses wem found in 24% of patbents with pcquined APCH snd m 6% of patsents wiilsan
(P = ] However, no relstinoship was founsd wil venoies thiombosss. Acguiied APCE wa als
azsoClEied with pegnancy Kises: miscarriapos in T of women with scquired APCR v 32% o
e without (P =007 Thue m SLE potiesis scquired APCH secms 0 b sisiciansd will
increasxl prevalenoe of amerssl thrombos ia el pregnosey losees.  Lopor (RN 11, TH-T35

Key waords: acaquired activalal prtsin O reaistsnee factor Y Leiden: antipbospholipid amiibodies;

systemic lupus erytbematesns; thrmoenbosis

Initrodoction

Thrombosis  relpied o amiphospholipid  amibodies
(aPL} is & commmon clinical manifestation of patients
with systemic lupus eryvibematosus (SLEL" bul the
mechanisms of these thrombosis sre nol well known.
Severnl mechanisms have been described including
the interference of aPL ln the pidein O anticoaguloni
system”® by the inhibitlon of the prodein C activation
by thrombomodulin,’ the decrease of free protein S
levels,** or the impairment of the catalytic activity of
gotivated protein U preventing activated Tactor W (Wa)
degradation ®* Activaled protein C  resistance
(APCR) was At described in 1993 found 1o be
associatEd with venous thrombosis,'" and in 1994 0

S orreapiesde ee | 1T Bevesier, i ool Hasmotherapy sl
Huomustasiy, Heompsmal Clinic, Villgmoel [, 08086 Banckom, Spain.
Eomai]! sevemer i boic uh.os

Hocmivegl 11 May JNIT; docepped B Asigesd 1000

¢ ol 007

was demonstrated 1o be due to a single point mutation
in the fhetor Vo ogene cousing o factor WV molecule
(factor % Leiden) resistant (o activabed protein O
inactivaiion. ' Later, an acquired form of APCE was
described ns=ocimed with pregnancy ' the use of ol
contracaptives ' or in patients with aPL. " However, if
neguired APCR represents a tirombotic mechanism in
such patlents is nol well koown,

Ovir objeciives were o evaluale the prevalence of
acquired APCR in patients with SLE and 1o invest-
gale I8 possible relationship with aPL and  with
alPl-asmsocited clinicnl manifesiations

Patients and methods

FPatiemis

We stpdicd 103 consecutlve pistienis dingnosed of
SLE according 1o the criteria of American College
of Risumaology.'® They were 97 females and six

1O L ST 3T 30 e S
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males with a median age of 38 years {runge from 15 io
72 years), In addition 103 normal voluntesrs (age- and
sex-maiched with SLE patients) were stvidied as the
control group. Informed consent was obtained from all

tha partbcipanis.

Methrads

| EAESCREN | :m.mphzl. wiere drmwn from o clean aniecubial
verdpunciur e wilhoul venooclusion in the morming wiil
e pp.lil:nl ii1.'li1'|5 anid resting. Sampll:: for cnuguLutinrl
pliddies wers obipined in twbes containing 3.8% tniso-
divm citrute {129, volivol, Bacton Dickinson, Ruther-
ford, ™I, UFSA) and pluelei-free  plasima  was
immediately obtained by double centrifuwgatbon: frsi
al 2000g for 10min at 22°C, and then ai S000g Tor
10 min at 4°C, Plasma wias innmediately aliquoted and
siored wl — T0C. Por facior % Leiden delermdnation
saumples wered drown in ipolossiom EDTA wbes
{Becton IMckinson ) and 10001 of whole Blosod were
trunsfermred inlo tubes containing lysis buller (5 malf1
guanidine thiocyanate, 1,3% (w/v) Triton X- 100, and
50 mmel/1 Tris —HCL, pH 6.4), and frozen at — 70°C,
Sern Tor autonntibody studies were drawn in tubes
caonbaining no anticoagulant s { Becion Dickinson),

Dreveciion of lupuis amiicoaguloan it (LA )

LA was pssessed by congulatbon assays following the
eritefia of the Subcommitles for the Standardizostion
of Lupus Antcoagulants of e Inlermational Sociely
of Thrombosis and Hemostasis "™ The kaclin clotting
time (KCT) was performed accordmg (o Exner ef af '’
and the diliued Russell™s 1.ri.|'.|r|.-r wvenoan ime (dRY YT
ncoording 1o Thingarajan  ef al ' In ench F;d.i.:nl
positive for lopus anticoagulant, the LA prafile sas
evalunled by comparing the rlios obtpined in KOT
and in ARVVT fests according to Galli o of;'" when
the ratio of the KCT exceeded that of the dRVYT, the
patient was considered 1o have o KCT-LA prodile and,
tnversely , when the ratio of the ARYYT exceaded thai
of the KCT, the patient was considered to have a
ARV T-LA profile.

repection of andi-cardiolipin andibodie s (ol L)
oL were mensured by a emeyme-linked immuomosor-
bent oy {ELIEA}""’ that in our Lhoralory has infri-

and inter-assay coefficients of varintion mnging from
6.1 o 9. 7%,

Daection of aanil-prothrombin antibodie s (aPT)

aFT were measured using an ELISA developed in
our laboratory *' ELISA. plites were previously
radisted  amd  human peothrombin (Slago,
Axniéres, France) was osed as andigen, Inira- and

Tmmtmnﬂ
F- ) Wi Nud ingwny ) il

inter-pssny  coefficients of varition of this  assay
ranged from 4.6 o 13,3%.7"

Detection of anti-B2-plveoprsein |
artibaodie s (af2GP1)

aff20GP1 were measured wsing an in house ELISA
previously reporied.®” In this assay brslisled plates
were coaled with purified human beta-2 glicoprotein |
{Stagal. Intra- and mler-assay coelletenls ol vartablon
ol this sssay ranged [rom 7.0 o 12.01%

Aciiveted prefein O rexistanc e

APCRE was determined in plasma measoning  the
prolongation of activated parial thromboplastin lime
in responses o the adddition of sctivated posein ©
{Chramogenix, Milndal, Sweden), Clissical APCR
test (undilwied fesi) and APCR iest afier sample
dilution (1:5, vol/vol) with factor ¥V deficient plasma
containing normal prodcin S amount (Chromoegenixg,
Results were eapressed as rathos betwesn activated
partial thromboplastin time with and withowt sctivated
protein C. Patlenis with a ratio lower than 2.0 were
considered 1o have APCR.

Facter V Lelden derermination

The presence of factor %  Leiden mutation
{ArgS060n b was tested wsing polymerase chialn reps-
von (PCR) amplificaibon and allele specilic oll pom-
cheotile (AS0) hybridization (mD, Factor Y Letden,
Bin-Rad Laboratories Duasgnostics Group, Hercoles,
A, UEA}.Z' Briefly, the region of ihe focior V DNA
camrying the Leiden mutation { 1691 G—=A) is ampli-
fied using wo specific 5 -biotinilved oligonucleotide
primers. Detection was performed in a %6-well micro-
plagque containing immohilized ASO pobes specific
for the wild or the mutant allele of the facior % gene.
The hyvbeidized ASO-biotin-labeled PCR products
were mixed with streplavidin-horseradis b poroaidase
conjugite. Aller sdditon of the subsicate, optical
densily was measured & 450 nm,

Provein O and pridein § aciivily

Progein © activily was guantified by a colonmetric
assay (Chromogenix), Free nnd toisl protein 5 were
quantified by BLISA wsing specific monoclonal amti-
bodies {(Siago),

Sranterioa § amalvals

Resuilis are shown a4 absolute nomber and percen-
tages, as median and ranges or mean and s.d. Chi-
squared lestx were wsed [or companing gualilative

]|
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varinbles and Fisher's exnci fest was used when ihe
number of patients in o subgoup was (oo small, Cklds
rotios (OR) were caloculsied and itz 95% confidence
intervals (95% CI were reporied, Patients with con-
gendtal APCR, due o facior W Leiden, were excluded
in ithe analysis of scquired APCR and their relation-
ship with aPL, throanbosis and miscarmiage .

Results

Climbecal chamaclerisiiey

Magor clinkcal manifestation s of antiphospholipi d syn-
drmome in the whole series of SLE patients were the
following: 20 (1%%) patienis had thromboses (10
arterial wnd 12 venous thromboses), and 26 females
(4% ) had peegnancy losses.

In sddition, 2% (24%) patlenis developed thrombo-
cylopenia (platelet count lower than 100> 107 ml), 18
(18%) auo-immune bemolytic anpemia, 15 (15%)
nomiheumatic valve abaormality, and 1 (1% ) chonea.

Prevalence af APCR

APCEH in the umndiluded text wius present in 27 (26%:)
patients and APCR in the diluted assay was found in
21 120%) of them, Factor V' Leiden was detecied in
four (4% ) patients and all of them were hererosygotes,
Consequently, in SLE scquired APCR was  found
in 23 patients (22%) in the undiluted fest and in
1T patients (7%} in the diluted west, Mean APCR
valoe of positlve palients was 1,74 (s.d. =002
rantge = 1 .59~ 198 in the direct test and 1.76
(s =0 040; range = 1.60 — .99} in the diluted fest.

In conwols, four individeals (4% ) have APCR in
both wediluted and diluted test. All these individisils
had heterneyvgous faclor % Lesden mnrladion .

Relationship between acguived APCR and alPL

Classical aPL (LA and/or #CL) were detecied in 41
pakients (40% ). The prevelence of all the aPL, including
those directed ngainst cofactors, are shown in Table 1.
In patients with classical aPL (LA and/or aCL)
scquired APCRE was more frequent than in those wdil-
ol aPL, in bolh the ondiluted {39 v 1359 P = 0007
DR =4.1, 95% Cl = 1.5 10.8) and the diluted assay
(33 v 79 P=00001; OR=T4), 95% ]l = 2.1 =23.5).
The relationshi p between acguired APCR and aPL s
described in Tabhle 2. The al’l. were significantly
wesocinted with ocguired APCR in both the diluted
wnd the undilued tests, and [gl isoiype of aPT wis
only mssocisted with acguired APCR in the undilsied
psany, Mo relationship sas foamd between KCT- and
ARVYT-LA profiles and APCH

Table | Mrevalence ol sniphosphalipel amibaslics i
natiemts with gystemic lupms erythamabosus (p = 113}
-] bl
Laguis peinapufani 20 2B
VYT sl 2 ¥ |
KT pofile 7 i7
A e s e focl |
1pil n 1
15 12 2
RETRT e T L e T T i u
Igii m n
(M| L L IH
Aunki-N2-glyveyeoiein 1 aodibodies P 11
lais 1 15
g T i

“ARYYT, dilnie Husell's viper s ime
KT, Kasdin clidiing R,

Relationahip between acguired APCR
ol Mhrenmiwixis

In putients with aPL (LA and/or aCL) thrombsose s
WEMRE  TOre [raqu.n:nl than in Fuli-lml!s withoul sl

Tuable I Relationship between sogured sctiveloed protem ©
reninlenoe  aml  anlplaospholipild ambodics W patients witl
sysiemic fupas erythemaiosss (n= ¥, oxclading four paticsts
with facend W Leilen)

Fivialiluaread dhilared
Murmemeer {n) APFCR" o [%) APCR %)
LA+ (R o (%5 LR
LA == (T1] [RERLY] LXFER
ARVl & 0L a 135 3 [IM
ARYYT- LA — (58} 1% (117 T4 (18]
BOT-LA Fei™ B R LY ]
EOCT-LA — {82} 1T (21} 12 11%)
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(34 wy 0%, P=0004; OR=4.8, 5% Cl=1.6-
139 A significant association wad [ound between
aeqguired diluted APCE and amerial theombosis (245
in patlents with goquired APCR in comparizon (o
6% in palients without: P=00: OR=47, 95%
Cl=1,1 =204, Tahle 3 shows the melationshlp
between poquired APCRE and thrombosis. One patieni
with factor % Leiden had two deep venous theombos s
in legs and one stroke.,

Relaticmatip berween acquiieed APCR
arncl pidECCFTTaE

Sixly-live women were previously pregnanl among
the 97 women with SLE. Twemiy-six (40%) had
history of pregnancy losses. Miscamiape was sipnifi-
canily associaled with aPL {56'% in women with aPL
in |:::111|1.|.u1'u.-|.1:|1 loy 259 10 women withouat; =001
OR =37, 956 Cl= 1.2 - 109}, In two women with
previous pregnancy  losses [acior beleroeygole ¥
Leiden was found, Excluded these two ienils,
pequired APCR was found in 12 (18%) and in 10
(15%) women in the undiluied and in the dilpied
azsny, respectively. Acguired APCR was found 1o be
sigraficantly associated with pregnancy losses, in baoth
ihe undiluicd and the diluied assay. In the undiluted
nsxay 679% (812) af women with soquired APCR had
pregnancy losses in comparizon o 319% (16751} in
those withoul (P=004: OR=413 95% Cl=1.1-
16,61, Moreover, in the diluted assay, 0% (77 10} of
winmeen with  acguired APCR also bad pregnancy
louwses in comparison o 32% (17/53) in those without
(=003 OR=49, 25% Cl=1.1-21.4). Table 4
summarizes these resulls,

Protein C angd protein §

Mo congenital deficiencies of protein O or poein S
were  detecied in the preseni series of patiends
with SLE.

Tabls A Rolalsemskip beltwoen pceparmed activatoed profem ©
resistane  and thmombosia 0 petsests with systemic  lupas
erythemaiodun (n =19, gxcluding Tmer patbenrs with leceer W
Laidemi

Arieral W
Higymifesafs, [T RN Thasal,
LR n i) [
U mabibuiod APCRE
Prsinive (23) & (1T) 1 4] 5 (I
Sugabive [ LN HE I 14 {18}
Dealiiidl AR
Frmiiivw | 17 4 LM i e 5 (Eh
MHegabive (AT 5 i) HE 1) 14 (173
"A PO, activetesd pevisin O esisienee
o Gl R

Tﬂ“mtuﬂnl £
P MudapFocpaes & al 5

Table 4 Relotionship betvwersn acquired ATCK and miscarmiagn
i palicals wilh sysiemss Tupus eryihemnabosus (0 = 63, excluding
twar patsenss with facior % Leaden)

Mfisarrtags, o %) r LAR™
Undileed APCR
Posinlvis € 123 A [&T) ns &3
Megamye (313 LR N ]
Miutenl APCE
Pomicive 11000 rl ] [ENRE] 4.5
Megative (53] 17 33
*ilsla ratin

FAPCR, selhvaied prodcia O pemslince,

I s

In the present study we found a high prevalence of
APCR in patients with SLE. In these patients, APCR
was mainly acqguired and oot due 1o the presence of
facior % Leiden. Acquired APCR was signilicantly
associsted with aPL. We also found association
between acguired APCHR and aneral thrombosis or
miscarriage. These resulis sopgest thal  soqulned
APCR may represent a mechanism af thronbosis in
patients with SLE.

The p-rl:!.ru.]:ni:.: af focior W Leiden in SLE patienis
(4% ) was similar to the prevalence seen in the whaole
population™ - (4% in the present conirol series).
Addivonally, fector ¥ Leiden has not been fouand
the unique cause of APCR in ients wilh primary
antiphospholipid syndrome ™" The prevalence of
acquired APCR has beon reported o be higher in
both pattents with SLE* or primary antiphospholipid
symdrome. ™ Recently, Male & of ™ found o high
prevalence of asoquired APCR (31%) i pediatric
SLE palients, similar o the prevalence observed in
our study performed in wdult population (22% n the
undifuted assay and 1 7% alfter diluting the lest plasma
in fector V-deficient plasma). Therefore, the assooia-
tion between aPL and scquired APCR seems o be
clear.

In ihe present series, when we analyzed the reli-
thonshi p between aogquired APCR and aPL, inchading
the antibedies directed sgainst cofactors (alT and
aff2GP1y, a significant assoclation was found with
#UL bul not with LA m the diluted APCR esil, in
agreement with a previous report " However, other
authors have pot observed this  celationship -
Previoms repors  suggeskied thal the dEVYT-LA
profile (theoretically more sensitive o the presence
of aff2GPL) bt pot the KOCT-LA profile {theareticall v
more sensitive o the presence of aPT) is sssociated
with thrombosis"" In the preseni series, although
acquired APCR was related o anerial thrombosis,
fo relationshl p was found beteeen KOT- or dRYYT-
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Aorpired actrasied pronoin © redstance i1 RE
- Madee-Ruenpo o af,

T4

LA profiles and acquired APCR. These findings seem
to suppodt that acquired APCR is not mainly due to an
im witro inferference of LA, but it is o true acquined
APCRE that may contribute fo o prothromboti c state in
SLE patients with aPL.

The mechinism causing APCR in aPL positive
SLE patients is nol clear, although it has been sug-
gested o be related with a lMinctonal imerfersnce of
aPL with the protein C pathway rather than o deple-
tion of their components.™ The inactivation of factor
Yo by pctivated protein C in the presence of prodein 5
needs phospholipids and calcium.™ It has been
reporied that aPL may prevenl the innctivoiion of
factor Va by activated protein ©.* and it has been
apeculated that the impairment of catalytic activity of
activied pmotein C would be the result of 4 reduction
in the number of available sies on phospholipid s due
io the hinding of aPL_ "

In the present senies of SLE patients we found o
mgnificant association between scguired APCRE and
thrombosis, The present is the first stwody in sdolis
showing this relationship in psients with SLE, in
agrecment with the resulis obtmned in a pediairic
population by Male er ol ™ We found this association
only with arterinl thromboses, bt not with vemsous
thromboses. A comparison between oor data and
those from the study of Male ef al. i not possible
becapse in the laer thrombosis are described bot a
separnle analysis of the relationship betwesn acquired
APCR and arterial or venous thromboses was mol
performed. Congenital APCR is wsually assocised
with venous thrombozis but we found the association
with arterial thrombosis, There are some siudies repon-
ing o relationship betecen APCR and arerial disease
in both acquired™ " and congenital APCR.'-4"
However, in the majorty of ithese studies APCR
needs 10 be associsled with other nsk [sclors o
increase arterial thrombosis, In the present series,
SLE and/or aPL can he these additional risk factors,
In adkdiion, APCR due o fector ¥ Leiden and acouired
APCR seen in SLE may eapress two different forms of
inferfering in provtein C anticeagulan i sysiem thai could
have o different climicol expression. However, our
resulls. muost  be  mlerpreted  cootiously  becawse
thromboses were identified relrospectively and in a
relatively smaoll number of putients, In addition, our
findings may nol be directly extrapolaied o other
diseases like the poimary antiphospholipid syndrome,
where the relationship between poguired APCR and
thrombosis have been sugpested,*"** and several meth-
oy have been propesed (o differentiate the ime APCR
(aceuired or congenital ) to the spurtous APCR pheno-
type due (o a unspecilic prolongistion in the coagulation
tests by LA not related 1o ns effect in protein C
activity. "4

O thee other hand, we also observed an associnlion
between pregnancy  losses and  acguired APCE.
Thrombophilia has been identified as a possible facior
in recurrent pregnancy losses ™ In this way, recemt
studies have shown thial both acquired and congenital
APCR is relafed 10 reécormen! misciumia 1: m WiNTmEn
without underlying amoimmune disease **

In conclusion, in SLE patients acguired APCR
secms o be associated with increased prevalence of
anerial thrombosis and pregnancy losses.
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RESUMEN

Introduccion: Los anticuerpos antifosfolipidicos pueden generar una
resistencia adquirida a la accion de la proteina C activada y esta resistencia
adquirida podria ser un mecanismo causante de trombosis, aunque su papel en
pacientes con lupus eritematoso sistémico no esta claro.

Objetivo: Evaluar la prevalencia de la resistencia adquirida a la proteina C
activada en pacientes con lupus eritematoso sistémico y analizar su posible
relacion con los anticuerpos antifosfolipidicos y con las principales
manifestaciones clinicas asociadas a los mismos: trombosis y abortos o
pérdidas fetales.

Material y métodos: Se estudiaron 103 pacientes con lupus eritematoso
sistémico (97 mujeres y 6 hombres; edad media de 38 afios). Se incluy6é un
grupo control formado por 103 voluntarios sanos. La resistencia a la proteina C
activada se determind en el plasma midiendo la prolongacién del tiempo de
tromboplastina parcial activada (TTPA) en respuesta a la adicion de proteina C
activada. El ensayo se realizé primero sin dilucion de la muestra y
posteriormente diluyéndola en plasma deficitario en factor V. Los resultados se
expresaron como el cociente del TTPA determinado tras la adicion de proteina
C activada dividido por el TTPA determinado sin su adicion. Ademas se estudio
la presencia del factor V Leiden mediante PCR. El anticoagulante Iupico se
evalué mediante ensayos coagulométricos y los anticuerpos anticardiolipina,

antiprotrombina y anti-b2 glicoproteina | mediante técnicas de ELISA.
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Resultados: La prevalencia del factor V Leiden fue del 4%, igual a la
encontrada en el grupo control. La prevalencia de la resistencia adquirida a la
proteina C activada (no debida al factor V Leiden) fue del 22% en el ensayo sin
dilucion y del 17% tras la dilucion en plasma deficitario en factor V. Esta
resistencia adquirida se encontré6 mas frecuentemente en pacientes con lupus y
anticuerpos antifosfolipidicos que en aquellos sin anticuerpos antifosfolipidicos
(39% vs 13% en el ensayo sin dilucion, p=0,007; 33% vs 7% en el ensayo
diluido, p=0,001). Se observd una asociacion entre resistencia adquirida a la
proteina C activada y los anticuerpos anticardiolipina en ambos ensayos.
También la resistencia adquirida a la proteina C activada se asocidé con el
isotipo IgG de los anticuerpos antiprotrombina, aunque sélo en el ensayo sin
dilucion de las muestras. Las trombosis arteriales fueron mas frecuentes en
pacientes con resistencia adquirida a la proteina C activada determinada tras la
diluciéon de la muestra en plasma deficitario en factor V (24% vs 6%; p=0,04).
No se observo relacion con las trombosis venosas. Los abortos o pérdidas
fetales también fueron mas frecuentes en mujeres que mostraron dicha
resistencia adquirida, tanto en el ensayo sin diluir (67% vs 31%; p=0,04) como
tras la dilucion en plasma deficitario en factor V (70% vs 32%; p=0,03).
Conclusiones:
1. En pacientes con lupus eritematoso sistémico la resistencia a la proteina
C activada debida a la presencia del factor V Leiden es similar a la de la

poblacion general.
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2. La resistencia adquirida a la proteina C activada alcanza una prevalencia
alrededor del 20% y se asocia de forma significativa con la presencia de
los anticuerpos antifosfolipidicos, especificamente con el isotipo 1gG de
los anticuerpos anticardiolipina.

3. La resistencia adquirida a la proteina C activada se asocia a una mayor
prevalencia de trombosis arteriales y de fracasos de los embarazos en

pacientes con lupus eritematoso sistémico.
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