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Venous thromboembolism (VTE) is one
of the most frequent multicausal diseases; more
than one risk factor may combine to effect
thrombotic risk, with the pathogenesis involving
genetic and environmental risk factors. It manifests
clinically by deep vein thrombosis (DVT) and
pulmonary embolism (PE) leading to death in about
6% of patients(1).  Laboratory investigations that

This retrospective study aimed to analyze laboratory findings in Thai patients with venous
thrombosis in Phramongkutklao Hospital from August 1997 to October 2004. Blood samples obtained
from 166 patients with ages ranging from 10 months to 87 years were tested for protein S (PS), protein
C (PC), antithrombin (AT), factor V Leiden (FVL) and prothrombin G20210A. It was found that low
levels of PS, PC, and AT were observed in 23 patients (13.9%), 21 patients (12.7%) and 11 patients
(6.6%), respectively. The incidence of combined low levels of anticoagulant factors occurred in 23
patients (13.9%). Three patients (1.8%) were positive for FVL. All patients were negative for prothrombin
G20210A. Additionally, 85 patients (51.2%) were negative for all tests. In conclusion, it is recommended
that the screening tests for anticoagulant factors PS, PC and AT be used to investigate the causes of
thrombosis in Asian populations due to their cost-effectiveness. However, the detection of gene mutations
inducing thrombosis should be considered.
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may help to evaluate the risk for individual patients
include the measurements of coagulation inhibitors:
protein C (PC), protein S (PS) and antithrombin
(AT), in plasma assays(2). Moreover, the search for
the factor V Leiden (FVL) mutation by the plasma
activated protein C resistance (APC-R) test and
prothrombin G20210A are the most common genetic
risk factors known to date in Caucasian populations
for VTE(3). FVL is a single point mutation in the
factor V gene (guanine to adenine replacement at
nucleotide 1691), causing the substitution of arginine
506 by glutamine at the cleavage site of activated
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protein C(4). Previous studies in Caucasian
populations found that the high frequency of FVL
was a risk factor of VTE; heterozygous FVL
increased the risk of thrombosis 5 to 10 times and
80 times in homozygous FVL(5-6). Prothrombin
G20210A mutation is the gene replacement of
guadinine with adenine at position 20210 in the
sequence of the 3û-untranslated region of the
prothrombin gene. Carriers of this mutation have
30% higher plasma prothrombin levels than non-
carriers, and are associated with an increased
potential to form thrombin(7).  Previous studies in
Thai populations found that the prevalence of FVL
and prothrombin G20210A mutation is lower than
Caucasian populations(8-10).  However, the prevalence
of VTE is influenced by age and ethnics. Both,
hereditary factors (FVL, prothrombin G20210A gene
mutation, deficiencies of PC, PS or AT) and acquired
risk factors such as estrogen replacement, cancer,
cardiovascular disease, surgery, trauma, immobility,
use of central venous catheters and autoimmune
disease such as antiphospholipid syndrome,
contribute to VTE. Recent studies reported that
the PC and PS levels in thalassemic Thai patients
were significantly lower than those of other
anticoagulation factors, which may be responsible
for the occurrence of thrombosis(11-12). The aim of
this retrospective study was to analyze the laboratory
findings in Thai patients with VTE.

Material and Method

Subjects

One hundred and sixty-six patients with
thromboembolic complications, who attended the
Division of Hematology, Department of Medicine
and Department of Pediatrics, Phramongkutklao
Hospital, Bangkok, Thailand, from August 1997 to
October 2004, were enrolled in the present study.
They comprised 79 females and 87 males with
ages ranging from 10 months to 87 years with a
mean age of 43.5 years.

Method

Blood samples obtained from each patient
were tested for PS, PC, AT, FVL and prothrombin
G20210A. PS, PC and AT activity were determined
by chromogenic assay, Instrumentation Laboratory
Company (MA, USA). The normal ranges of natural
anticoagulants were based on manufacturersû
instructions. Normal ranges of PS, PC and AT
were 60-140%, 70-140% and 75-125%, respectively.

Polymerase chain reaction with restriction
fragment length polymorphism (PCR-RFLP) was
used to detect FVL and prothrombin G20210A
mutation. The analysis of both mutations was
performed as previously described(9). Laboratory
findings in 166 Thai patients were analyzed
by descriptive frequency number and percent
affected.

Results

One hundred and sixty-six patients with
venous thrombosis were studied. The percentage
of laboratory tests is shown in Table 1. It was
found that the low levels of PS observed in 23
patients (13.9%) ranged from 12-58%. Twenty-
one out of 166 patients (12.7%) had low levels of
PC, ranging from 14-69%. Moreover, 11 out of
166 patients (6.6%) had low levels of AT, ranging
from 28-74%. The incidence of combined low levels
of anticoagulant factors was 23 patients (13.9%),
as shown in Table 2. Five patients (21.8%) had
low levels of PS and PC (PS = 17-58%; PC = 32-
68%). Four patients (17.4%) had low levels of PC
and AT (PC = 40-53%; AT = 33-46%). Seven
patients (30.4%) had low levels of PS and AT (PS
= 18-54%; AT = 16-70%). Seven patients (30.4%)
had low levels of PS, PC and AT (PS = 25-57%;
PC = 37-68% and AT = 43-73%). Interestingly, 3
out of 166 patients (1.8%) were positive for
heterozygous FVL. All patients were negative for
prothrombin G20210A mutation, and eighty-five
patients (51.2%) were negative for all tests.
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Discussion

Venous thrombosis is a multifactorial
disease. Multiple interactions between genetic and
environmental factors contribute to the development
of the disease. Several genetic risk factors for venous
thrombosis have been identified such as PS
deficiency, PC deficiency, AT deficiency, FVL and
prothrombin G20210A. The deficiency of PS, PC
or AT may be congenital or acquired(13-14).  However,
the frequency of the deficiencies of naturally
occurring anticoagulants in the general population
is low, being altogether less than 1%(7). The low
level of PS, PC or AT in patients with alteration of
the coagulation factors is a secondary cause to the
underlying diseases rather than the hereditary
deficiency(15). Acquired or environmental risk
factors include age, immobilization, surgery, trauma,
use of oral contraceptives and hormone replace-
ment therapy, pregnancy, puerperium and
malignancies(16).

In the present study, it was found that
26.6% of the patients with VTE had low levels of
PC and PS, which is similar to previous studies in
thalassemic patients(11-12). In a recent study in
β-thalassemia/hemoglobin E patients, the levels of
AT were higher in splenectomized patients than
non-splenectomized patients and normal control
groups(17). However, in patients with VTE, the
prevalence of low levels of AT was only 6.6%.
This may be due to the different groups of patients
studied. Additionally, the prevalence of combination
of low levels of anticoagulation factors was high
in the present study. Although the prevalence of
FVL and prothrombin G20210A mutations is low
in Thai populations compared with Caucasian
populations, the prevalence of heterozygous FVL
in Thai patients with VTE was 1.8%(3,8-10).

In conclusion, the authorsû findings confirm
that the alteration of anticoagulation factors is
commonly found in Thai patients with VTE. Thus,
for patients who present with thrombosis initially,
it is recommended that the screening tests for PS,
PC and AT be used to investigate the causes of
thromboembolism because they are cost effective.
However, the detection of gene mutations inducing
thrombosis should be considered.
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¿— √“ Õ“≥—µ‘, ÕâÕ¬∑‘æ¬å ≥ ∂≈“ß, «‘™—¬ ª√–¬Ÿ√«‘«—≤πå, √—™Ø– ≈”°Ÿ≈, ®µÿæ√ æŸ≈‡°…

°“√»÷°…“§√—Èßπ’È‡æ◊ËÕµâÕß°“√«‘‡§√“–Àåº≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√∑’Ëæ∫„πºŸâªÉ«¬§π‰∑¬∑’Ë¡’¿“«–
À≈Õ¥‡≈◊Õ¥¥”Õÿ¥µ—π´÷Ëß¡“‡¢â“√—∫°“√√—°…“∑’ËÀπà«¬‚≈À‘µ«‘∑¬“ °ÕßÕ“¬ÿ√°√√¡ ·≈–°Õß°ÿ¡“√‡«™°√√¡
‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“ µ—Èß·µà‡¥◊Õπ ‘ßÀ“§¡ æ.». 2543 ∂÷ß‡¥◊Õπ ‘ßÀ“§¡ æ.». 2547 ®”π«π 166 √“¬
¡’Õ“¬ÿµ—Èß·µà 10 ‡¥◊Õπ ∂÷ß 87 ªï ®“°º≈°“√µ√«®∑“ßÀâÕßªØ‘∫—µ‘°“√æ∫«à“ºŸâªÉ«¬ 23 √“¬ (13.9%) ¡’ªí®®—¬√à«¡
¢Õß “√µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥µË”°«à“ª°µ‘ (combined low levels of multianticoagulant factors)
¡’ª√‘¡“≥ protein S µË” 23 √“¬ (13.9%), ª√‘¡“≥ protein C µË” 21 √“¬ (12.7%) ª√‘¡“≥ antithrombin
µË” 11 √“¬ (6.6%) ·≈–æ∫ heterozygous factor V Leiden 3 √“¬ (1.8%) πÕ°®“°π’È¡’ºŸâªÉ«¬ 85 √“¬
(51.2%) ∑’Ëµ√«®‰¡àæ∫∑—Èß§«“¡º‘¥ª°µ‘¢Õß “√µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ √«¡∑—Èß factor V Leiden ·≈–
prothrombin G20210A
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Õ–¡‘‚π„π®’π ‡™àπ factor V Leiden À√◊Õ prothrombin G20210A ¥—ßπ—Èπ‡æ◊ËÕ‡ªìπ°“√≈¥§à“„™â®à“¬ ”À√—∫
ºŸâªÉ«¬‡À≈à“π’È §«√∑¥ Õ∫‡∫◊ÈÕßµâπ°àÕπ ‡™àπ °“√∑¥ Õ∫À“ª√‘¡“≥ protein S, protein C ·≈– antithrombin
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