\_gpress

Thrombophilia and abdominal
vessel thrombosis in a Greek
University hospital: a five-year
experience

loannis Starakis,' Elias Mazokopakis,?
Athina Mougiou,' Angelos Koutras,'
Charalambos A. Gogos'

'Department of Internal Medicine, Patras
University Hospital, Rion-Patras, Greece;
?Department of Internal Medicine, Naval

Hospital of Crete, Chania, Greece

Abstract

Thrombophilia, either congenital or
acquired, has foremost consequences in the
abdominal vessels. We review here the cases of
patients admitted with abdominal vessel
thrombosis over a five-year period. Our data
focused on gender and age at diagnosis, site of
thrombosis, previous thromboembolic events,
underlying conditions, and family history.
Investigations included measurement of pro-
tein C, protein S, activated PC resistance, and
antithrombin, and screening for factor V
Leiden, prothrombin G20210A, the C677T vari-
ant of the methylenetetrahydrofolate reductase
gene, and V617F JAK2 mutation, r lupus antico-
agulant, antiphospholipid antibodies and
paroxysmal nocturnal hemospherinouria, and
also serum folate, vitamin 12, and total homo-
cysteine concentrations. Twenty-nine patients
were admitted and 18 of their family members
also underwent the same thrombophilia inves-
tigations. Eighteen patients (62.1%) presented
with portal vein thrombosis (PVT), five
patients (17.2%) with mesenteric vein throm-
bosis (MVT), four patients (13.8%) with
splenic vein thrombosis (SVT), and two (6.9%)
patients with hepatic vein thrombosis (HVT).
There was a high incidence of congenital
thrombophilia (37.9%), acquired throm-
bophilic conditions (27.6%), or both (20.7%).
Sixteen of 18 patients with PVT, four of five
patients with MVT, all four patients with SVT,
and one of two patients with HVT had one or
more thrombophilic risk factors. In 13.8% of
the patients no underlying condition was iden-
tified. We concluded that thrombophilia may
have major implications in the pathogenesis of
abdominal vessel thrombosis in adult life, and
a thorough thrombophilia investigation should
be performed in all these patients.
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Introduction

A key hypothesis demarcating the patho-
genetic mechanisms of venous thromboembol-
ic events (VTE), frequently called Virchow’s
triad,' suggests that VTE arises as a conse-
quence of adjustments in blood flow (i.e. sta-
sis), vascular endothelial injury, and congeni-
tal or acquired hypercoagulable states.
Inherited thrombophilia is a genetic propen-
sity to VIE that habitually affects younger
patients (<50 years of age) and frequently is
recurring. The most common inherited hyper-
coagulable states are the factor V Leiden (FVL)
and prothrombin gene (prothrombin G20210A
[FII G20210A], the C677T variant of the meth-
ylenetetrahydrofolate reductase [MTHFR]
gene, and V617F JAK2) mutations, which joint-
ly are accountable for almost 50% of cases.
Protein S (PRS), protein C (PRC), and anti-
thrombin (AT) defects account for most of the
remaining cases, while a rare cause is one of
the various dysfibrinogenemias.

Acquired risk factors or predisposing condi-
tions for thrombosis include hospital admis-
sion in the past three months or current hospi-
talization, recent surgery (especially orthoped-
ic), infection in the past three months, pres-
ence of a central venous catheter, malignancy,
trauma, immobilization, pregnancy, the use of
oral contraceptives or hormone replacement
therapy, myeloproliferative disorders (MPD),
and antiphospholipid syndrome. Furthermore,
other conditions influencing thromboembolic
incidents encompass the administration of
thalidomide, lenalidomide, tamoxifen, and
bevacizumab, congestive heart failure, parox-
ysmal nocturnal hemospherinouria (PNH),
nephrotic syndrome, inflammatory bowel dis-
ease, hyperviscosity syndromes such as
Waldenstrom’s macroglobulinemia and multi-
ple myeloma, leukostasis in acute leukemia,
sickle cell disease and AIDS. Irrespective of
whether the patient has a congenital and/or an
acquired risk factor for VTE, the occurrence of
an affirmative history of VIE in the family
recently has been demonstrated to represent a
strong supplementary risk factor for VTE.
Portal vein thrombosis (PVT), Budd-Chiari syn-
drome (BCS), and mesenteric vein thrombosis
(MVT) have a diversity of clinical representa-
tions ranging from an entirely asymptomatic
patient to a patient with acute abdominal pain.
Moreover, some patients may present with
chronic hepatomegaly and/or complications
like portal gastropathy, esophageal varices,
severe hypersplenism, ascites, and liver failure
necessitating liver transplantation.

Thrombophilia, either congenital or
acquired, has foremost consequences in the
abdominal vessels. The management strate-
gies for these complications of intra-abdomi-
nal vessel thrombosis are not different from
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their equivalent in cirrhotic portal hyperten-
sion, but the prognosis is unquestionably bet-
ter in the former cases. Physicians must be
vigilant and their efforts should be focused on
an early diagnosis and the implementation of
all appropriate therapeutic proceedings.

The aim of this study was to investigate all
cases with abdominal vessel thrombosis admit-
ted to our hospital over a five-year period thor-
oughly for thrombophilia (inherited and
acquired). Our intention was to recognize the
prevalence of congenital hypercoagulable states
and also acquired risk factors or predisposing
underlying conditions for thrombosis in this
cohort of patients and their family members.

Patients and Methods

We reviewed the case records of all patients
who had had abdominal vessel thrombosis at
Patras University Hospital during a five-year
period between 2001 and 2006. The diagnosis
was confirmed by contrast angiography in
most patients but in a minority of cases it was
documented by non-invasive imaging such as
computerized tomography scanning of the
abdomen, color Doppler ultrasonography,
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and/or magnetic resonance angiography. Data
collected included gender and age at diagnosis,
underlying conditions, site of thrombosis and
documentation methods, the occurrence of
previous thromboembolic events, and related
precipitating factors like surgery, sepsis,
malignancy, chemotherapy, and family history.
Investigations included measurement of PRC,
PRS, activated PC resistance (APC-R), and AT,
and screening for FVL, FII G20210A, MTHFR
C677T, and V617F JAK2 mutations, r lupus
anticoagulant (LA), antiphospholipid antibod-
ies (APA), and PNH, and also serum folate,
vitamin B12, and total serum homocysteine
(tHcy) concentrations.

Antigenic PRC and PRS levels were meas-
ured using human protein C/S “NL” NANO-
RID™ radial immunodiffusion kit (the Binding
Site Ltd, Birmingham, UK), and the diagnosis of
PRC and PRS deficiencies was confirmed if
antigenic PRC and PRS levels were less than
60% of normal. At this point it should be men-
tioned that the related test is highly variable
still and not completely reliable. AT was meas-
ured by a chromogenic assay (Immuno Ltd,
Austria). APC-R was measured by the Coatest
assay (first generation assay, Chromogenix AB,
Sweden). The detection of the FVL mutation
was carried out using blood in a polymerase
chain reaction (PCR), followed by Mnl I diges-
tion of an amplified factor V DNA fragment.
Detection of the prothrombin G20210A allele
was carried out in the same manner using the
Hind III restriction enzyme. LA testing included
partial thromboplastin time (PTT), prothrombin
time (PT), dilute Russell viper venom screen,
and a hexagonal (II) phase phospholipid assay
(Staclot-LA test). In addition, a thrombin time
test and a fibrinogen test were done to rule out
heparin contamination and abnormal deficien-
cy in fibrinogen, respectively. APA were tested
using an enzyme-linked immunosorbent assay
(ELISA) immunological test, which screens for
the presence of (2-glycoprotein-1-dependent
anticardiolipin antibodies. Plasma Hcy concen-
trations were measured by high performance
liquid chromatographytandem mass spectrome-
try and concentrations >15 pmol/L were regard-
ed as hyperhomocystinemia. Genotyping for the
MTHFR C677T polymorphisms was carried out
by PCR followed by Hinfl enzyme digestion. The
V617F JAK2 mutation was detected on genomic
DNA extracted from peripheral granulocytes on
an ABI7700 apparatus using real-time PCR-
based mutation detection with allele specific
Tagman probes and with a sensitivity of about
2%. To establish the diagnosis of PNH, the
patient’s erythrocytes and neutrophils were
stained with directly conjugated antibodies spe-
cific for two of several glycophosphatidyl-
inositol-linked proteins; for example, CD55,
CD58, CD59, and CD66b. Then the stained cells
were analyzed by flow cytometry. The percent-
age of the affected erythrocytes and neutrophils
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were reported as were the antigens, which were
expressed at lower levels.

None of the patients had leukocytosis
(median WBC count ~170x10%L) with a pre-
dominance of neutrophils in different stages of
maturation and absolute basophilia, indicating
chronic myelogenous leukemia. Increased
platelet counts (=600x10%L) were not noticed,
indicating essential thrombocythemia (ET).
Furthermore, none of our patients had
increased hemoglobin (>18.5 g/dL in men;
>16.5 g/dL in women) and hematocrit, white
blood cell (WBC) count >12x10%L and platelet
count >400x10%L, indicating polycythemia
vera (PV). In addition, mild to marked throm-
bocytosis accompanied by mild to moderate
leukocytosis and mild anemia, pointing to a
prefibrotic stage of chronic idiopathic myelofi-
brosis, was not noticed; neither were moderate
to marked anemia, leukoerythroblastosis or
prominent red blood cell poikilocytosis with
teardrop shapes, suggesting a fibrotic stage of
chronic idiopathic myelofibrosis. There was no
indication of chronic eosinophilic leuke-
mia‘hypereosinophilic syndrome (eosinophilia
[21.5x10%L] and myeloblasts <20%), and
none of the patients presented with the diag-
nostic criteria for chronic neutrophilic
leukemia (WBC count =25x10%L, segmented
neutrophils and bands >80%, immature granu-
locytes <10%, and myeloblasts <1%). The
V617F*¢ kinase mutation, which recently was
discovered to be associated with PV, ET, and
chronic idiopathic myelofibrosis, was not
detected in our patients. It is known that
peripheral blood mutation screening cannot
substitute for bone marrow histology at this
time, but owing to lack of supportive evidence,
submitting these patients to a bone marrow
aspiration has not been considered as a neces-
sary measure. Yet, the V617F JAK2 mutation is
not detected always in patients with PV and is
absent in almost half of patients with ET and
idiopathic myelofibrosis. All these patients are
regularly visiting our hospital still, and to date
there has not been any indication from the
clinical examination and/or the laboratory
findings suggesting the development of a
myeloproliferative disease.

Results

During the five-year study period, 29
patients were admitted with symptomatic
abdominal vessel thrombosis and all under-
went thrombophilia investigations. There were
13 males and 16 female patients. Their ages at
diagnosis of the abdominal thrombotic event
ranged from 18 to 64 years. None had been
investigated for thrombophilia previously. Ten
patients (34.5%) had suffered another throm-
botic incident in the past (six had deep vein
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thombosis, two had cerebrovascular accidents,
one had pulmonary thromboembolism, and
one had retinal vein thrombosis). The mean
time between the first and second thrombotic
event was 25 months (range: from five months
to ten years). Of these ten patients, five had
congenital thrombophilia. Of these, one had
FVL and no other risk factors at the time of the
first thrombotic event; one had FVL and a viral
infection of the respiratory tract; one had PRS
deficiency and an acute appendicitis; one had
PRS and AT deficiencies, and acute cholecysti-
tis with gram-negative sepsis; and one had FII
G20210A and acute pyelonephritis with gram-
negative bacteremia. In the five patients with-
out congenital thrombophilia, acquired predis-
posing factors were identified in three: myelo-
proliferative disease in one and liver cirrhosis
in two. All patients investigated had normal
renal function and none of them was on anti-
coagulation therapy. Female patients were not
receiving oral contraceptives, hormone
replacement, or drugs interfering with Hcy
metabolism. None of them was pregnant or in
the postpartum period. Not all family members
of each index case were investigated, mainly
because of their unwillingness, and only 18
family members of eight patients underwent
the same extensive thrombophilia investiga-
tion. Three out of these 18 patients’ relatives
had a history of thrombotic event and one of
them was found to have FVL.

No combined thromboses were noticed in
our patients. Eighteen patients (62.1%) pre-
sented with PVT, five patients (17.2%) with
MVT, four patients (13.8%) with splenic vein
thrombosis (SVT), and two (6.9%) patients
with hepatic vein thrombosis (HVT) (Table 1).
Twenty-five (86.2%) of the 29 patients had one
or more predisposing factors when presented
with the abdominal thrombotic event. Eight
patients (27.6%) had only acquired factors,
eleven (37.9%) congenital factors alone, and
six (20.7%) had both. No identifiable predis-
posing factors were detected in four (13.8%)
patients. The most frequently observed
acquired factor was liver cirrhosis, seen in six
out of 29 patients (20.7 %); all presented with
PVT. Five patients (17.2%) had been diagnosed
previously as suffering from MPD (two had ET,
and three suffered from PV) (Table 2). Three
patients (10.3%) had genetic hemochromato-
sis, and one patient (3.4%) had been operated
on 30 days previously because of a suprasellar
anaplastic cerebral oligodendroglioma.

In total, we found an underlying congenital
thrombophilic condition in 17 (58.6%) out of
the 29 patients, and in six (20.7%) more than
one genetic thrombophilic factor were detect-
ed. The most common defect noticed was PRS
deficiency, which was found in seven (24.1%)
of the 29 patients. PRS deficiency was also the
most common (33.3%) congenital underlying
defect found in patients with PVT. Homo-
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zygosity for the MTHFR 677T allele associated
with increased serum homocysteine levels and
low folate values was found in five (17.2%)
patients. In fact, homozygosity for the C677T
variant of MTHFR gene represented the only
predisposing thrombophilic state in three
(75%) out of four patients with SVT, but in only
one (5.5%) out of 18 patients with PVT. A
mutation in the gene encoding FVL was found
in five (17.2%) patients, with four affected
patients heterozygous and one homozygous.
Heterozygous FVL mutation was the only pre-
disposing factor in one (5.5%) out of 18
patients with PVT but it was detected in four
(80%) out of five patients with MVT. None of
our patients had the V617F JAK2 mutation.

Five (17.2%) patients had PRC deficiency,
and this defect ranked second after PRS defi-
ciency in patients with PVT (22.2%). Four
(13.8%) patients had AT deficiency, which
ranked third (16.6%) after PRS and PRC defi-
ciency in patients with PVT. The FII G20210A
mutation was not detected in any of our
patients, and APC-R was found in only one
(3.4%) patient suffering from MVT combined
with another four genetic thrombophilic fac-
tors. Vitamin B12 plasma concentrations were
normal in all studied patients. None of our
patients had LA, APA, or PNH.

Discussion

Portal vein thrombosis

In total, 16 (88.8%) of our PVT patients had
one or more underlying prothrombotic risk fac-
tors in our series, and these results are comp-
arable with those reported in other studies,*’
emphasizing the high incidence rates of the
causal prothrombotic conditions. Of our PVT
patients, 38.9%, 22.2%, 27.8%, and 11% had
only acquired, merely congenital, both acquir-
ed and congenital, and no thrombophilic condi-
tions, respectively. Overall, the prevalence of
PRS (33.3%), PRC (22.2%), and AT (16.6%)
deficiencies found in our PVT patients was
compatible with the findings reported in other
surveys.”” One (5.5%) PVT patient was het-
erozygous for FVL, and in one (5.5%) was
MTHFR 677T allele homozygosity detected
along with hyperhomocysteinemia and low

Table 1. Site of the thrombosis and underlying thombophilic conditions.

PVT 1809 (62.1%) 718 (38.9%) 418 (222%)  5/18(2718%) 18 (11.1%)
MVT 529 (172%) 05 (0%) 4/5 (80%) 0/5 (0%) 155 (20%)
SVT 429 (138%) 14 (25%) 3/4 (T5%) 0/4 (0%) 04 (0%)
HVT 229 (69%) 02 (0%) 02 (0%) 122 (50%) 12 (50%)
Total 29 (100%) 829 (27.6%) 1129 (37.9%) 629 (20.7%) 4729 (13.8%)

pts, patients; PVT, portal vein thrombosis; MVT, mesenteric vein thrombosis; SVT, splenic vein thrombosis; HVT, hepatic vein thrombosis.
Acquired: liver cirrhosis, myeloproliferative diseases (polycythemia vera and essential thrombocytosis), genetic hemochromatosis,
suprasellar anaplastic cerebral oligodendroglioma. Congenital: protein S (PRS), protein C (PRC) and antithrombin (AT) deficiencies, Factor
V Leiden, homozygosity for the methylenetetrahydrofolate reductase C677T allele, activated PC resistance.

folate. This last case is of particular interest
because there are only three cases reported in
the literature to date.*

Although FVL is the most common heredi-
tary thrombophilic defect in individuals of
European origin, with an allele frequency
ranging from 1.4% to 7%,’ our results corrobo-
rate with previous data indicating its minor
pathogenetic role in PVT.""" On the other hand,
our study did not confirm either the increased
frequency of prothrombin G20210A mutation
in PVT or the suggestion that homozygous
MTHFR C677T genotype is strongly associated
with this medical entity.”” Furthermore, we
could not substantiate the results of other
reports™ concerning the role of LA in PVT, as
LA was recovered neither in any PVT patient
nor in any other of our patients. In our study,
MPD as a cause of PVT ranked second (22.2%)
after liver cirrhosis (33.3%), but most of the
previous studies found them to prevail with
prevalence rates ranging from 30% to 48%.""
Idiopathic PVT has been associated with latent
MPD that becomes apparent only years after
the diagnosis of PVT. Our patients (three with
PV and one with ET) had been suffering from
MPD for years. The occurrence of PVT during
the course of all MPD is not rare (7.1%) and
the highest incidence of thrombosis has been
reported in the PV group.”

Portal vein thrombosis patients and
liver cirrhosis

All six cirrhotic patients in our study pre-
sented with PVT and probably should have

Table 2. Abdominal vessel thrombosis and thrombophilia (patients/%).

529
(17.2%)

029
(0%)

529
(17.2%)

529
(17.2%)

709
(24.1%)

429
(13.8%)

129
(34%)

029
(0%)

529
(17.2%)

been analyzed separately, as thrombophilic
factors are quite different in patients with and
without liver cirrhosis. Two out of these six cir-
rhotic patients had no other thrombophilic
condition, and in the other four the cirrhosis
was accompanied by PRC, PRS, and AT defi-
ciencies. Because of reduced liver synthetic
activity, cirrhotic patients often have low levels
of PRC, PRS, and AT, as well as of coagulation
factors. This makes it difficult to distinguish
congenital from acquired deficiencies of these
proteins in cirrhotic patients with and without
PVT, and also to estimate their pathogenetic
role in the occurrence of thrombotic events in
these patients. Mangia et al.” recently conclud-
ed that in cirrhotic patients prothrombotic
mutations by themselves are not causative of
PVT, suggesting that PVT in these patients is
associated with Child-Pugh classes B and C,
signs of liver decompensation, large varices
with red markings, sclerotherapy, and abdomi-
nal surgery. In contradiction to these sugges-
tions, none of our cirrhotic PVT patients
demonstrated severe liver dysfunction or had
been operated on; only three of them had doc-
umented small esophageal varices with no his-
tory of variceal bleeding or sclerotherapy; and
all patients’ serum levels of albumin and fib-
rinogen, which represent hepatic protein syn-
thesis, showed no correlation with the levels of
these antithrombotic proteins.

Family studies would be definitively impor-
tant in identifying the mutant genes but are
impractical, and usually compromised by the
denial of the family to be subjected to such an
investigation, as happened in our trial. We fol-

6/29
(20.7%)

529
(17.2%)

029
(0%)

129
(34%)

FVL, Factor V Leiden; FII G20210A, prothrombin G20210A; MTHFRC677T, methylenetetrahydrofolate reductase C677T, PRC, protein C; PRS, protein S; AT deficiencies, antithrombin; APC-R, activated PC resistance; LA,
lupus anticoagulant; MPD, myeloproliferative diseases; LC, liver cirrhosis; Hey, hyperhomocysteinemia; PNH, paroxysmal nocturnal haemospherinouria; MGN, malignancy.
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lowed the convenient screening method for the
recognition of these natural anticoagulant
deficiencies in patients with liver disease,
which was proposed by Pabinger ef al" and
initially used by Janssen et al." These investi-
gators have suggested a formula that is the
ratio of PRS or PRC or AT to (factor II+factor
X)/2. If the result is less than 70%, it may sig-
nify a deficiency of the tested protein consider-
ably disproportionate to the decreased protein
synthesis by the liver. This ratio was <70% in
all four cirrhotic patients with PCR, PRS, and
AT deficiencies. Although these findings favor
the genetic origin of these natural inhibitors
of coagulation’s deficits in our patients, we
probably should keep some reservations as this
screening formula has not been fully validated
yet. Moreover, in patients with venous throm-
bosis, the thrombotic process may by itself
deplete PRC, PRS, and AT. To obviate this, we
tested the patients at least one year after the
thrombotic event. In all PVT patients who had
underlying congenital thrombophilic condi-
tions, the specimens tested confirmed the ini-
tial findings.

Mesenteric vein thrombosis

Five (17.2%) patients presented with MVT,
an uncommon but potentially fatal form of
mesenteric ischemia. Four of them had the
FVL mutation (three heterozygous and one
homozygous) and in one patient no underlying
condition was detected. In one of the patients
with heterozygous FVL mutation, a combina-
tion of PRC, PRS, and AT deficiencies, and
APC-R was uncovered in addition. This patient
presented with MVT as his first thromboembol-
ic event at the age of 55 years, although throm-
bosis does occur at a younger age in patients
with a coexistence of such multiple thom-
bophilic conditions.” Patients who are het-
erozygous and homozygous for the FVL muta-
tion have a seven- and 80-fold increased risk of
venous thrombosis, respectively, and the
strong association of this defect, as well as
APC-R, with MVT have been revealed in recent
series.”*

Splenic vein thrombosis

Four (13.8%) patients presented with SVT.
One male patient with no other identifiable
underlying thrombophilic risk factor had been
recently operated on and a malignant suprasel-
lular brain glioma had been removed partially.
Three female patients aged 18, 64, and 53
years old were found to have the MTHFR
C677T homozygous mutation associated with
increased total homocysteine levels 25.2, 23.8,
and 26.4 pmol/L, respectively (normal values:
6-15 pmol/L), and marginal to severe folate
deficiency. About 10% of the general popula-
tion are homozygous carriers of this variant
(C677T), and in a recent meta-analysis of 53
studies the MTHFR6 77TT genotype was asso-
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ciated with a 20% higher risk of venous throm-
bosis compared with the 677CC genotype.”
Nevertheless, the reports concerning the asso-
ciation of the MTHFR C677T genotype and
thrombosis are controversial still,*** and folate
status may play a key role in the appearance of
hyperhomocysteinemia in patients with this
thermolabile defect.” The coexistence of folate
deficiency to a certain extent may be the cause
of the increased plasma homocysteine levels in
our patients and this might has contributed to
the phenotypic expression of the disease.”

Hepatic veins thrombosis

Two (6.9%) patients presented with HVT
(Budd-Chiari syndrome). In one of the
patients no underlying risk factor was found
and the other one had the homozygous MTHFR
C677T mutation, high serum homocysteine
levels, and low folate, and was suffering from
ET. The etiology of HVT is quite similar to PVT,
and MPDs (overt or latent) are the leading
cause in 20-50% of the cases.*"Wanless et al.,*®
in an autopsy study, found HVT in 6% of all
patients with a history of MPD. A recent study
from Northern India® demonstrated the impor-
tance of an interaction between genetic and
acquired risk factors in HVT, but in contrast to
our findings, FVL was found to be the most
common (17%) inherited risk factor. Our find-
ings are compatible with those of a Chinese
study” suggesting that both genetic hemochro-
matosis and the homozygous C677T mutation
in the MTHFR gene are important risk factors
for HVT.

Conclusions

Thrombophilia, either congenital or
acquired, has major implications in the
abdominal vessels, emphasizing the impor-
tance of such defects in the pathogenesis of
abdominal vessel thrombosis in adult life.
Although our results are not supported suffi-
ciently owing to the limited number of patients
involved in this study, we suggest that full
thrombophilia investigations should be per-
formed on all patients presenting with throm-
bosis in the major vessels of abdomen.
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