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Moderate hyperhomocysteinemia is a highly
prevalent defect in Spanish patients with
venous thromboembolic disease

YoLanDA GONZALEZ, JoAN CARLES SouTo, Jose MATEO,
ALFoNnsO CORDOBA™, FRANCISCO BLANCO-VACA®,
JORDI FONTCUBERTA

Unitat d'Hemostasia i Trombosi i *Servei de Bioquimica i Insti-
tut de Recerca, Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain

Recent studies suggest that mild hyperhomocys-
teinemia may be a risk factor for venous thromboem-
bolic disease (VTED). In this work we evaluated the
prevalence of moderate hyperhomocysteinemia in
patients with VTED in our area. We found hyperhomo-
cysteinemia in 23.4% of 64 patients studied compared
with 7.35% of 68 healthy controls (p=0.014). Our
results suggest that moderate hyperhomocysteinemia
is one of the most prevalent abnormalities associated
with VTED.

Several studies have concluded that moderate
hyperhomocysteinemia is an independent risk factor
for atherosclerosis and arterial occlusive diseases in
the general population.2 Recent studies suggest that
mild hyperhomocysteinemia may also be a risk factor
for venous thromboembolic disease (VTED) and its
recurrence.®¢ The objective of this study was to eval-
uate whether VTED is associated with an increased
prevalence of hyperhomocysteinemia in our area. Six-
ty-four consecutive unrelated Spanish patients with
objectively diagnosed YTED (31 females and 33
males, mean age 52.16+15.70) and sixty-eight
healthy controls (41 females and 27 males, mean age
46.6+10) were studied in our Institution, between
January 1996 and December 1996. The assessment
of hyperhomocysteinemia was performed by mea-
suring the concentration of fasting plasma homo-
cysteine and its increase 6 hours after oral methion-
ine loading (PML) (0.1 g L-methionine/kg body
weight). Concentrations of plasma homocysteine
were determined by high-perfomance liquid chro-
matography and fluorescence detection.” In order to
investigate other biological abnormalities causing
thrombophilia, we also determined: antithrombin,
plasminogen and amidolytic protein C by chro-
mogenic substrates; anticoagulant activity of protein
C; total protein S and free protein S by the ELISA
method; antiphospholipid antibodies by ELISA; and
the factor V Leiden mutation by standardized meth-
ods. Hyperhomocysteinemia was defined as fasting
plasma homocysteine levels and/or PML absolute
increments above the 95™ percentile of the level in
the control group (respectively 11.43 pmol/L and
28.72 pmol/L).

Hyperhomocysteinemia was detected in 15 patients
(23.4%, 1C 95% 13.0-33.8), eight females and seven
males (mean age 63.18+8.65 yrs) and 5 subjects in
the control group (7.35%) (p=0.014). Malignancies

Table 1. Patient characteristics.

Total patients No HH HH
Number of patients 64 49 15
Mean age +SD 52.1415.70 49.64 +1591 63.18 +8.65
(p<0.05)
Female:male ratio 33/31 25/24 8/7

(ns)

25(39.06%) 19(38.77%) 8(53.33%)
(ns)

Family history of VIED

Recurrent VIED 32(50%)  25(51.02%) 10 (66.66%)
(ns)
Mean age at first event 44.50 42.08 5246
(p<0.05)
Malignant disease * 5(7.81) 1(2.04) 4 (26.66)
Other defects 5(7.81%) 3(6.12%)  2(13.33%)

Oral contraceptives® 9(14.06%) 7(14.28%) 2(13.33%)

HH: hyperhomocysteinemia, VTD: venous thromboembolic disease;
“when cancer patients are excluded from the analysis, the patients with
VTD show a tendency toward higher plasma homocysteine than control
group (p=0.06); “only women considered, n.s: non significant. Fisher's
exact test.

were 13 times more frequent in patients with hyper-
homocysteinemia than in patients without it.
Although the mechanisms underlying this association
are unclear, higher plasma homocysteine in patients
with cancer has been noted before.® It would be inter-
esting to perform more studies to clarify the associa-
tion between hyperhomocysteinemia and VTED in
cancer patients.

Within the group of patients who had had at least
one objectively diagnosed VTED, the age at first event
was lower in patients without hyperhomocysteinemia
than in patients with hyperhomocysteinemia (42.08+
15.41 years compared with 52.46+8.13 vyears;
p<0.05). Recurrences and family history of VTED were
more frequent in patients with hyperhomocysteinemia
than in patients without hyperhomocysteinemia, but
differences were not significant. As for other deficien-
cies, two patients of the hyperhomocysteinemia group
had antiphospholipid antibodies, whereas two
patients of the non-hyperhomocysteinemic group had
factor V Leiden mutation while another had activated
protein C resistance without factor V Leiden muta-
tion. Hyperhomocysteinemia did not seem to add to
the thrombotic risk of oral contraceptives (Table 1).

This study is the first report on the prevalence of
hyperhomocysteinemia in a Spanish population with
VTED. It was present in about 23% of patients with
VTED and our results suggest that moderate hyper-
homocysteinemia is a common biologic abnormali-
ty in these individuals.® We are, therefore, of the opin-
ion that homocysteine assessment should be includ-
ed in the laboratory evaluation of patients with
VTED. Measurements of fasting plasma homocys-
teine and post-methionine levels should be per-
formed because the detection of hyperhomocys-
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teinemia is considerably increased by using the latter
test. After confirmation of the existence of hyperho-
mocysteinemia, other tests to study its possible ori-
gin (such as folate and vitamin B6 and B12, and
investigation of renal function) as well as its treat-
ment should be considered.

Funding
AC was supported by the Fundacio per a la Bioguimica
Clinica i Patologia Molecular.

Key words
Homocysteine, verious thrombosis, cardiovascular disease

Correspondence

Jordi Fontcuberta, M.D., Unitat d'Hemostasia i Trombosi,
Departament d'Hematologia, Hospital de fa Santa Creu i
Sant Pau, C/ Sant Antoni M Claret 167, 08025 Barcelona,
Spain. Phone: international +34-93-2919193 « Fax: inter-
national +34-93-2919192 « E-mail. jmateo@santpat.es

References

1. Boushey CJ, Beresford SAA, Omenn GS, Motulsky AG.
A quantitative assessment of plasma homocysteine as
a risk factor for vascular disease. Probable benefits of
increasing folic acid intakes. JAMA 1995; 274:1049-
57

2. Graham IM, Daly LE, Refsum HM, et al. Plasma
homocysteine as a risk factor for vascular disease. The
European Concerted Action Program. JAMA 1997;
277:1775-81.

3. Den Heijer M, Koster T, Blom HJ, et al. Hyperhomo-
cysteinemia as a risk factor for deep vein thrombosis.
N Engl ) Med 1996; 334:759-62.

4. Den Heijer M, Blom HJ, Gerrits WBJ, et al. Is hyper-
homocysteinemia a risk factor for recurrent venous
thrombosis? Lancet 1995; 345:882-5.

5. Ridker PM, Hennekens CH, Selhub J, Miletich JP, Mali-
now MR, Stampfer MJ. Interrelation of hyperhomo-
cyst(e)inemia, factor V Leiden, and risk of future
venous thromhoembolism. Circulation 1997; 95:
1777-82.

6. D'Angelo A, Mazzola G, Crippa L, Fermo |, Vigano
D'Angelo S. Hyperhomocysteinemia and thrombo-
embolic disease. Haematologica 1997; 82:211-9.

7. Hyland K, Bottiglieri T. Measurement of total plasma
and cerebrospinal fluid homocysteine by fluorescence
following high-perfomance liquid chromatography
and precolumn derivatization with ortho-phthal-
dialdehyde. ] Chromatogr 1992; 579:55-62.

8. Ueland PM, Refsum H. Plasma homocysteine, a risk
factor for vascular disease: plasma levels in health, dis-
ease, and drug therapy. J Lab Clin Med 1989; 114:
473-501.

9. Mateo J, Oliver A, Montserrat B, Sala N, Fontcuberta
J, EMET Group. Laboratory evaluation and clinical
characteristics of 2,132 consecutive unselected patients
with venous thromboembolism - results of the Spanish
multicentric study on thrombophilia (EMET-Group).
Thromb Haemaostas 1997; 77:444-51.

1127

-75 -



José Mateo Arranz ARTICULOS PUBLICADOS

Trabajo nimero 6:

Lack of association between venous thrombosis and subsequent malignancy in a
retrospective cohort study in young patients.

Am J Hematol. 1999; 60: 181-4.

-76 -



José Mateo Arranz

ARTICULOS PUBLICADOS

American Journal of Hematology 60:181—184 (1999)

Lack of Association Between Venous Thrombosis and
Subsequent Malignancy in a Retrospective Cohort Study
in Young Patients

Maricel Subira, José Mateo, Juan C. Souto, Albert Altés, and Jordi Fontcuberta*
Thrombosis and Hemostasis Unit, Hematology Department, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain

Since the publication of Trousseau in 1865, several studies have documented an in-
creased incidence of cancer in patients with deep venous thrombosis (DVT) especially
those with idiopathic or recurrent DVT, but in young patients this association is not clear
and is therefore a subject of controversy. We performed a retrospective study in a con-
secutive cohort of 40 young patients (age <40 years) with a DVT and without a known
cancer. All patients were diagnosed in our hospital during the period of 1988—1992. At the
time of diagnosis, a routine examination to detect the presence of malignant disease was
made. For the follow-up, all patients included in the study were asked to return to our unit
and were interviewed for symptoms that could suggest a malignant disease. The mean
follow-up was five years (from three to eight years). Twenty-four patients had DVT in the
lower limbs and three in the upper extremities, nine had pulmonary embolism (six of them
with DVT) and four had DVT in other sites. Sixteen patients (40%) had secondary DVT due
to nonbiological causes, abnormalities in hemostasis were found in 14 patients (35%),
and biological or environmental triggering factors were not identified in 10 patients (25%).
Malignancies were not detected at diagnosis and in the follow-up. In our experience,
venous-thrombotic patients under the age of 40 have a low incidence of subsequent
cancer. Further studies should be performed to confirm this observation and to ascertain
whether extensive screening for cancer is a cost-effective approach. Am. J. Hematol.

60:181-184, 1999.  © 1999 Wiley-Liss, Inc.
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INTRODUCTION

In 1865 Trousseau [1] published his initial observation
of cancer associated with deep venous thrombosis
(DVT). Since this observation several studies have ex-
amined the relationship between DVT and subsequent
cancer. Some studies have reported an increased inci-
dence of subsequent cancer in patients with DVT when
compared with the general population [2—4]. Others have
shown that patients with idiopathic DVT (no known as-
sociated risk factors) or recurrent DVT have a high in-
cidence of cancer when compared with patients with sec-
ondary DVT or no recurrent thrombosis [5-13]. Recently
Rance et al. [14] have communicated an increased inci-
dence of cancer in patients with bilateral DVT. Never-
theless, some authors have not observed any association
between DVT and subsequent cancer [15,16] whereas
others differ about the increased risk of cancer in patients

© 1999 Wiley-Liss, Inc.

with idiopathic or recurrent DVT [17,18]. The relation-
ship between the age of the first thrombotic event and the
development of subsequent cancer has been investigated
by some authors, but the results are contradictory. Some
studies show that patients under 50 years of age have a
particularly increased risk for cancer during follow-up
when compared with healthy controls [2,19-21]. Other
studies fail to find any relationship between the age of
first thrombotic event and occult cancer [9,12], and some
of them suggest that the incidence of cancer is higher
only after the age of 50 years [11,13]. Two questions
arise from these observations: Is screening for occult
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cancer indicated, and How extensive should it be? Au-
thors currently differ about the need for investigating
occult cancer in patients with DVT and for extending
screening. Some authors propose only anamnesis and
physical examination [2,18,19,21]. Others perform a
nonextensive screening that includes: anamnesis, physi-
cal examination, blood cell counts, lactate dehydroge-
nase, carcinoembryonic antigen and chest X-ray [3,7,22].
These authors recommend that additional tests should be
guided by abnormalities detected in the clinical evalua-
tion. Others favor performing extensive screening includ-
ing an abdominal ultrasonography or a CT scan
[5,9,12,23], and finally, some of them also include colo-
noscopy and gastroscopy [11]. Several investigators have
observed that patients with idiopathic or recurrent DVT
are a high-risk group for developing subsequent cancers.
For this reason, extensive screening has been proposed
only for these patients [21-24]. However, the question
remains: Are young patients included in the high-risk
group and should screening for cancer be performed?
Thus, because of these contradictory results and opin-
ions, the intensity of screening for cancer in young pa-
tients with DVT remains a matter of individual clinical
judgement.

We have performed a retrospective study in a consecu-
tive cohort of 40 consecutive patients (age <40 years)
with a first episode of venous thrombosis to determine
the incidence of subsequent cancer in young patients
with DVT.

PATIENTS AND METHODS

The cases were obtained from the registry of our hos-
pital. We reviewed the clinical records of consecutive
patients under 40 years of age without known cancer and
with a first episode of DVT between January 1988 and
December 1992. Forty patients were identified. All of
them showed clinical signs or symptoms of venous
thromboembolism and objective tests were used in the
diagnosis. DVT of the lower limbs was diagnosed by
ultrasonography or phlebography. DVT was detected by
ultrasonography examination in the upper extremities.
Pulmonary embolism was diagnosed by high probability
defects on ventilation-perfusion lung scanning and pul-
monary angiography was used to confirm diagnosis in
one patient with inconclusive defects in lung scanning.
CT scan was used for diagnosis of mesenteric or vena
cava thrombosis and magnetic resonance imaging was
used for diagnosis of intracranial vein thrombosis. At the
time of diagnosis, anamnesis, physical examination,
blood cell counts, erythrocyte sedimentation rate, lactate
dehydrogenase, liver and renal chemistry, carcinoembry-
onic antigen, blood coagulation parameters and a chest
X-ray were done in all patients. Specific studies were
performed when a malignancy was suspected. Biological

abnormalities of blood coagulation associated with
thromboembolic disease were screened in all patients.
These included antithrombin activity (Coamatic anti-
thrombin II1, Chromogenix, Mdndal, Sweden), protein C
activity (Coamatic protein C, Chromogenix), antigenic
protein C (Asserachrom protein C, Diagnostica Stago,
Asuieres, France), total and free protein S (Asserachrom
protein S, Diagnostica Stago), and activated protein C
resistance (Coatest APC Resistance, Chromogenix). Lu-
pus anticoagulant was detected by the method of Exner et
al. [25] and antiphospholipid antibodies by a method re-
ported elsewhere [26]. The presence of an abnormality
was confirmed in a second sample. Patients were classi-
fied as having secondary or idiopathic DVT. DVT was
considered to be secondary if there were predisposing
abnormalities of blood tests or if DVT occurred after
trauma, a prolonged immobilization, surgery, during
pregnancy or puerperium, or if patients suffered from
morbid obesity, chronic inflammatory bowel disease, ne-
phrotic syndrome, venous compression, varicose veins,
dehydration, or prolonged traveling. DVT occurring in
the absence of these conditions was defined as idiopathic.

All patients selected for the study were asked to return
to our unit and were interviewed for symptoms that could
suggest malignancies. The same physician, in accordance
with a standardized questionnaire, performed all the in-
terviews. Patients were asked about major illnesses, hos-
pitalizations, visits to their family physician, overall
health, and also underwent a full physical examination.

RESULTS

The study cohort comprised 16 male and 24 female
thrombotic patients. Their mean age was 26 years (range
3-37). Twenty-four patients suffered from lower-limb
DVT and three from DVT in the upper extremities. Nine
had pulmonary embolism, six with coexisting DVT. Two
patients suffered from mesenteric thrombosis, one from
vena cava thrombosis and in one, the thrombosis was
intracranial. Sixteen patients (40%) had a secondary epi-
sode without biological abnormalities predisposing
thrombosis. Prolonged immobilization after trauma or
surgery (11 cases) and pregnancy-related thrombosis
(five cases) were the most common predisposing factors.
Fourteen patients (35%) had a secondary DVT due to
biologic abnormalities associated with thromboembolic
disease. Seven patients had protein S deficiency, two had
protein C deficiency, one had antithrombin deficiency,
two had activated protein C resistance, and two had an-
tiphospholipid antibodies. In 10 patients (25%) neither
biological nor clinical predisposing factors were found
and thrombosis was considered to be idiopathic.

Thrombosis recurred in six patients (43%) with abnor-
malities of coagulation, in four (40%) with idiopathic
DVT, and in two (12.5%) with secondary thrombosis due

-78 -



José Mateo Arranz

ARTICULOS PUBLICADOS

Cancer and Venous Thrombosis in Young Patients

183

TABLE I. Summary of Data From Published Series of Patients Who Develop Cancer After Venous Thrombosis*

Patients with

No. patients cancer, age

No. Type of Age with cancer range (years)

Author patients thrombosis (range) (%) (<40 years/40—49 years)
Monreal et al., 104 DVT NR 9 51-83

1988 [8] (8.6) (0/0)
Monreal et al., 113 DVT NR 12 36-86

1991 [8] (10.6) (1/1)
Ranft and Heidrich, 200 DVT 19-97 years 23 30-over 80

1991 [13] (11.5) (1/2)
Prandoni et al., 250 DVT NR 13 49-84

1992 [7] (5.2) (/1)
Monreal et al., 78 PE 3089 years 9 44-85

1993 [10] (11.5) (0/2)
Nordstrom et al., 1,383 DVT NR 150 30-97

1994 [3] (10.8) (1/2)
Ahmed and Mohyuddin, 196 DVT Maximum incidence range 21-40 3 33,53, and 63

1996 [6] years (1.53) (1/0)
Cornuz et al., 142 DVT NR 16 40-84

1996 [22] (112) (0/4)

Total 2,460 — 235 4 p < 40 years (0.16%)

(9.5) 12 p 40-49 years

(0.48%)

*DVT, deep venous thrombosis; NR, not reported; p, patient; PE, pulmonary embolism.

to nonbiological causes. There were no recurrences dur-
ing anticoagulant therapy. Family history for thrombosis
was present in nine patients (64%) with abnormalities of
coagulation, in four (25%) with secondary thrombosis
due to nonbiological causes, and in two (20%) with id-
iopathic DVT.

We were not able to diagnose patients with cancer at
the time of the first DVT, during hospitalization, and
during follow-up. The mean follow-up was five years,
ranging from three to eight years.

DISCUSSION

Since the first publication by Trousseau [1] until the
present time, the relationship between the development
of subsequent cancer and the age of first thrombotic
event has been a subject of controversy. Several studies
have obtained contradictory results [2,9,11-13,19-21].
We performed a retrospective study in a cohort of 40
consecutive young patients (age less than 40) without
cancer and with a first DVT. The aim of the study was to
determine the incidence of cancer in young patients after
DVT and to ascertain whether diagnostic work-up for
occult neoplasm could be justified. The diagnosis of
thrombosis was made by means of objective methods.
Secondary DVT, which includes thrombosis related to
biological abnormalities, is the most frequent type in
young patients. Biological causes are highly prevalent in
this group of patients. Sixty-four percent of patients with
biological abnormality of coagulation had a family his-
tory of thrombosis. This percentage was similar to 61%

recently reported by the Spanish Multicentric Study on
thrombophilia [27]. Moreover, 20% of patients with id-
1opathic DVT have a family history of thrombosis. This
finding suggests that some of them could have an un-
known or congenital abnormality of coagulation that was
not studied, such as hyperhomocysteinemia.

None of our patients had an occult cancer at the mo-
ment of DVT and none developed cancer during the fol-
low-up. The number of patients recruited in our study is
low. Most had secondary thrombosis. We consider that
the follow-up period in our patients is sufficient because
the shortest period was three years. Most authors suggest
that the risk of subsequent cancer is present during the
first 12 months after the thrombotic event, and that most
malignancies become clinically evident within the first 6
to 12 months after the thrombotic event [21,28].

We reviewed the largest series published to date which
included patients with DVT who developed overt cancer
during the follow-up (Table I). From a total of 2,466
patients with DVT, 235 developed cancer, only four pa-
tients were younger than 40 years of age, and 12 patients
were between 40 and 49 years of age, representing 0.16%
and 0.48%, respectively, of the total population with
DVT. This incidence of cancer resembles that in the gen-
eral population [29,30]. However, these studies included
patients of all ages. Only two reported the precise num-
ber of young patients [2,6]. Ranft et al. [6] reported 29
patients under 40 years of age and one (3.4%) developed
cancer. In the study by Goldberg et al. [2] four of 87
(4.6%) patients under 50 years of age with DVT devel-
oped cancer. We found no cases. The differences be-
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tween these series could not be attributed to screening,
given that a similar nonextensive screening was applied.
Moreover, the number of patients was low 1n all three.

The results of our study and the findings reported in
the literature suggest that young patients with DVT have
a very low incidence of subsequent cancer. At present,
there is no evidence to support extensive screening in
young patients with a first episode of DVT. Nevertheless,
further studies should be performed to confirm this ob-
servation and to ascertain whether extensive screening is
a cost-effective approach in terms of potential gains in
life expectancy in young patients.
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