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Deep Vein Thrombosisis Not Rare in Asia—The Singapore General Hospital
Experience
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Abstract

Introduction: Venous thromboembolism (VTE) is perceived to berarein Asia, but our recent clinical experience at Singapore General
Hospital (SGH) suggests otherwise. Between 1996 and 1997, there were 388 cases of confirmed deep vein thrombosis (DVT). Materialsand
Methods: All patients with symptomatic DVT confirmed by duplex ultrasound studies from January 1996 to December 1997 were
retrospectively studied. Their casenotesweresearchedfor arecord of predisposing risk factors. Results: Ultrasoundimagingindicated acute
thrombosisin 320 patients (82.5%), and previous, but not acutethrombosisin 68 patients(17.5%). Theoverall frequency rate of acuteDVTs
was 15.8 per 10,000 hospital admissions. The average age of patients with acute thrombosis was 58.2 years. 9.2% of patients developed
pulmonary embolism (PE). Their most frequently recorded clinical predispositions were immobilisation (67%), malignancy (33%) and
recent surgery (30%). One hundred and thirty patients were tested for antithrombin, protein C or protein S deficiency, and the presence of
antiphospholipid antibody and 45 (35%) werefound to have at least 1 positiveresult. Conclusion: DVT isnot uncommon in Singapore. Our
frequencyrateof acuteDVT of 15.8 per 10,000 admissionsismuch higher than previously reportedratesof 2.8and 7.9 per 10,000 admissions
in 1990 and 1992, respectively. These findings confirm the need for increased awareness of VTE in Asian populations, and support the

relevance of systematic studies of thrombosisrisk and prophylaxisin Asia.
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I ntroduction

Deep vein thrombosis (DVT), pulmonary embolism
(PE), the postphlebitic syndrome and recurrent venous
thromboembolism (VTE) are important and often
preventabl e causes of early morbidity or death and of long-
termdisability in western populations. Thereported annual
incidenceof VTEisabout 2 per 10,000 personsin Scotland.
In England, the community-based Worcester Study found
that DVT developsin 4.8 per 10,000 people each year, and
in 0.9% of hospitalised patients.? Asaresult, thereisahigh
level of diagnostic awareness and the widespread
application of consensus group guidelines on thrombosis
risk, thrombosi s prevention and thrombosis management.®

By contrast, itiswidely thought that DV T and PE arerare
in Asia*® and that VTE is mostly a ‘ Caucasian’ problem.
Thisview isholstered by the rarity of some prothrombotic
clotting factor polymorphisms (factor V Leiden and
prothrombin G20210A) in Asia.5” Asaresult, the study of
VTE in Asian populations has attracted limited attention.

Our clinical observations at Singapore General Hospital
(SGH) suggest that while DVT may not be as common in

Singaporeansasin Caucasian people, itiscertainly not rare
in Singapore. Three hundred and eighty-eight patients had
symptomsof DV T confirmed by dupl ex ultrasoundimaging
at SGH during the 2-year study period (1996-1997). This
retrospective study was done to describe the clinical
characteristics of these patients and identify their risk
factors for thrombosis.

Materials and M ethods

From January 1996 and December 1997, there were
202,869 hospital admissions to SGH. A total of 388
consecutive symptomatic patientswith DV T confirmed by
duplex ultrasound studies were identified from records
held by our vascular laboratories of the departments of
cardiothoracic surgery and general surgery. This would
have captured almost all the patients with DVT as the
duplex ultrasound is the investigation of choice in this
hospital for the confirmation of DVT in symptomatic
patients. Nonethel ess, the occasional few patientswho had
DVT confirmed by other investigations, such as the
venogram, will be missed. All patients had symptoms of
acute DVT or symptoms of postphlebitic venous
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insufficiency. Their inpatient medical noteswere searched
retrospectively for information about their clinical
presentation and predisposing risk factors, including the
resultsof laboratory testing for thrombophilia. Theclinical
information was then recorded in a structured record form
with an agreed checklist of known thrombotic risk factors
and other information. Demographics of patients with
DVT were compared with those of the entire inpatient
population for the period. Results were tabulated and
analysed using the SPSS (Version 8) program.

Results

Thepresenceof DV T wasconfirmedin 388 symptomatic
patients with duplex ultrasound imaging. Three hundred
and twenty patients were considered to have recent DVT
and in 68 the findings were more consistent with previous
DVT. The patientswith previous DV T had their first acute
event between 1989 and 1995.

Between January 1996 and December 1997, there were
202,869 admissionsof 54,142 patientsto theadult wards of
SGH. All patients, 12 yearsand above, wereadmitted tothe
adult wardsin SGH during the study period. Thefrequency
rate of al confirmed acute DVT was 15.8 per 10,000
admissions.

Patient Characteristics

A comparison of the demographic characteristics of
patients with DVT and the adult hospital population is
showninTablel. Theageof theDVT patientsranged from
18t0 92 years, with amean age of 58.2 (standard deviation
+ 16.5) years. The age of the hospital population ranged
from 12 to 128 years, with a mean age of 44.3 (standard
deviation £ 16.7) years. The patientswith DV T were older
than the general hospital population (P <0.0000, t-test) and
were also dightly less likely to be Chinese or Malay
(P = 0.013, chi-sguare test). Their age distribution was
similar across ethnic groups (P = 0.11). The most frequent
concomitant medical illnesseswere hypertension (37.6%),
diabetes mellitus (23.5%), hyperlipidaesmia (14.2%) and

TABLE |: RACE AND AGE PROPORTIONS

Study population (%)  Hospital population (%)

Race
Chinese 72.9 77.0
Indian 10.1 7.6
Malay 11.6 14.1
Others 5.4 1.4
Age (y)
<20 0.7 45
20-39 15.5 39.8
40-59 29.4 35.3
60-79 47.2 18.7
80 & above 7.2 1.6

congestive heart failure (6.2%).

Extent of DVT

DVT was proximal in 331 patients (85%) and extended
totheinferior venacavaat presentationin 22. In another 26
patients (6.7%), the DVT was limited to the calf veins.
Thirty-two patients (8.2%) had upper limb DVT, and this
was associated with proximal lower limb DVT in 1 patient.
Thirty-seven patients(9.5%) had symptomsof PE confirmed
by a high probability V/Q lung scan or a positive spira
computed tomography angiogram of the chest.

Clinical Predispositionsto DVT

Most patients (83.5%) had a record of at least 1
predisposing risk factor for thrombosis; 34.8% had 1,
35.3% had 2 and 13.4% had 3 or more risk factors at the
time of presentation. The patient-related risk factors are
listedinTablell. Themost frequently recorded risk factors
were immobility in 260 patients (67%), concomitant
malignancy in 129 (33%) and recent surgery in 106 (30%).
Recent surgery was arbitrary defined as amajor operation
within the previous 30 days.

Immobility was arbitrary defined as bed rest for at least
3 days preceding the onset of symptoms. Immobility was
attributed to recent surgery in 39% of cases, advanced
cancer in 25%, a stroke or other neurological conditionin
21%, pneumonia or ancther infection in 17%, and to
various acute or chronic medical conditionsin 18%.

There were 126 patients with aconcomitant malignancy
and 3 patients with double malignancies. Further analysis
of thetypes of malignancy isshownin Tablelll. Forty-one
(32%) patients with underlying malignancies had recent
surgery and 57 (44%) had secondary tumours when they
first presented with DVT.

Eight patients developed DVT during pregnancy and 4
developed DVT after a caesarean section.

Predisposing medical disorders included a nephratic
syndromein 7 patients and polycythaemiarubraverain 2.
Patients with a recurrence of VTE developed their first
thromboembolic episode 2 to 12 years earlier.

TABLE II: PATIENT-RELATED RISK FACTORS

No. (%)
Immobilisation 260 (67)
Underlying malignancy 129 (33.2)
Surgery 115 (29.6)
Previous DVT 35 (9
Pregnancy 12 (3.1)
Medica Disorders 9 (233
Family history of VTE 4 (1
Family history of thrombophilia 2 (0.5

DVT: deep vein thrombosis; VTE: venous thromboembolism
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TABLE I1l: MALIGNANCIES

Types of malignancies (no.) No. (%)

Gastrointestina — 40 (31.0)
appendix (1), colorecta (28), stomach (8),
pancreas (2), oesophagus (1)

Gynaecology — 28 (21.7)
cervix (12), endometrium (8), ovary (8)

Respiratory — 13 (10)
larynx (2), lungs (11)

Breast 11 (8.5)

Haematology — 11 (8.5
lymphoma (9), leukaemia (1), myeloma (1)

Neurology — brain (6) 6 (4.7

Urinary tract — 6 (4.7
renal (3), ureter (1), bladder (2)

Others 14 (10.9)

These patient-related risk factors were further analysed
according to 3 age groups — less than 40 years, 41 to 60
years and above 60 years. Surgery was present in 18.6%,
30.4% and 33%, while cancer was present in 12.9%, 27%
and 89% in each group, respectively. It is evident that
cancer and causesof immoabilisationareproblemsassociated
with advancing age.

Upper Limb DVT

There were 32 patients with arm vein thrombosis, of
which 17 had malignancies involving the lungs,
mediastinum and thorax. Only 1 patient had a centra
venous line in situ and she had concomitant acute
lymphoblastic leukaemia. Five patients had surgical
proceduresinvolving vascular structuresof theupper limbs
or thorax (4 had creations of arterial venous fistula for
haemodialysisand 1 had coronary arterial bypassusing the
internal mammary vein). One out of these 5 patients had
concomitant brain gliomaand the other 4 did not have any
tumour. One patient who did not have any apparent
thromboticrisk factor waseventually foundto haveprotein
C deficiency.

Postoperative DVT

One hundred and fifteen patients had developed DVT
after surgery and none had received any form of

TABLE1V: THROMBOPHILIA RISK FACTORS
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thromboprophylaxis. Their age, sex and ethnicdistributions
weresimilar tothoseof DV T patientswithout predisposing
surgery. Sixty-four per cent developed symptoms within
14 days, 80% within 21 days, and 20% between 21 and 30
days after surgery. Fifty-four per cent of operations were
on the abdomen or pelvis, 23% on the hip or lower limbs,
and the rest on the head (9%), thorax or upper limbs (8%),
or spine(6%). Forty-one(36%) patientswithrecent surgery
also had a concomitant cancer. Excluding surgery, there
was 1 other predisposing risk factor in 65 patients (57%)
and 2risk factorsin 44 (38%). Only 6 operated patientshad
noriskfactorsfor DVT other thantheir surgery. Comparison
with non-operated patients suggested that surgical patients
had more non-surgical risk factorsfor DV T (an average of
1.33 compared with 1.015; P <0.001).

Thirty-fivesurgical patients(30.4%) had further testsfor
thrombophilia and 7 (20%) were found to have at least 1
abnormality.

Results of Thrombophilia Testing

A group of patients were investigated further for the
following prothrombotic risk factors: antithrombin
deficiency, protein C deficiency, protein S deficiency and
anticardiolipin antibody (Table IV). There was no preset
criterion for thrombophilia studies. Whether the patients
were tested or not were depended on the physician’s
discretion and unit practice. Hence, we found that the
patientsweresubjectedtovarying numbersof thrombophilic
tests. One hundred and ninety-two patients had tests for
oneor moreof thesetestsand 63 (32.8%) yielded apositive
result. One hundred and thirty patients had all 4 tests done
and 45 (35%) had 1 or more abnormalities.

Incidentally, 2 patients from this study were found to
have Factor V Leiden positive asaresult of another study?®
by the same department; both were of non-Chinese descent
— 1Indianand 1 Maay.

Discussion

Contrary to general perceptions, VTE iscommonly seen
in Asians. Indeed, results of recent post-mortem studies
have aso shown that VTE is far more common than
perceived.®® VTE is aso one of the leading causes of
maternal mortality in Singapore.’* We found that the
incidenceof DVT wassubstantially higher than previously

Thrombophilia tests No. No. No. of abnormal tests No. of abnormal results
tested positive (%) for the 130 patients who had all for patients who had less than
4 thrombophilia tests (%) 4 tests done (%)
Antithrombin deficiency 152 15 (9.9) 13 (10.0) 2 (9
Protein C deficiency 149 18 (12.1) 14 (10.8) 4 (21)
Protein S deficiency 147 18 (12.2) 15 (11.5) 3 (18)
Anticardiolipin antibody 171 18 (4.6) 7 (54 11 (27)
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reported. Earlier studiesfromHong Kong,? Maaysiat®*and
Singapore* estimated arate of 2.7, 2.8 and 7.9 per 10,000
patient admissions, respectively. However, most of their
caseswereidentified onclinical groundswith confirmatory
testsperformedintheminority. Conversely, all our patients
had DV Tsconfirmed on duplex ultrasound examination. If
patientswho had DV T diagnosed based onclinical features
alonewere also included, we expect the incidence of acute
DVT in our hospital to be higher than 15.8 per 10,000
admissions. Notwithstanding differences in patient
characteristics and admission policies, we believe that the
rate of DVT islikely to beincreasing among Asians. Part
of thisrising trend may be related to an ageing popul ation,
greater number of patients undergoing surgical procedures
and suffering from malignant conditions. However, this
figureisstill considerably lower than the 0.9% reported in
the Worcester study.? More importantly, almost 10% of
our patientsdevel oped PE, apotentially fatal complication.

Similar to Caucasian populations, most of our patients
had predisposing factors for DVT. The major risk factors
for developing DVT in our patients were that of immobi-
lisation, surgery and malignancy. These were also major
risk factorsin Caucasian popul ations.® Thefemal e prepon-
derancemay reflect on unique conditionsaffecting women,
such asbreast and gynaecol ogical malignanciesand pelvic
operations. However, the reason for the higher rate among
Indians is unclear and requires further investigation.

Abdominal and pelvic surgical proceduresaccounted for
morethan half of surgery-related DV Ts. A good proportion
of these surgery-related DV Ts could have been prevented
if perioperative DVT prophylaxis was given.’>® It is
interesting to note that patients with surgically-related
DVT had moreintrinsic risk factors predisposing to DVT
than patients who did not have any surgery.

The interpretation of data on thrombophilia here is
limited by theretrospective nature of thisstudy. The4 tests
most frequently encounteredinthisstudy areantithrombin,
protein Cand protein Slevels, and anticardiolipinantibodies.
Nonetheless, it is interesting to note that 20% of surgical
patients, who were screened for underlying thrombophilic
states, yielded positiveresults. In these cases, surgery may
be the event that unmasked the underlying thrombophilic
diseases, and these would be missed if surgery were
assumed to be the sole cause of the DVT. Further studies
on thrombophiliain our population are required for better
understanding and more efficient screening of these
conditions.

The risk stratification for DVT depends on the patient
population base. A study based on apopulation of younger
patientswill naturally select genetically-relatedrisk factors.
No such study has been done on Asian populations. This
study which is based on hospital patients exposed an older

cohort of patients bringing with them more of the problems
of advancing age and less of inherited risk factors.
Nonetheless, it gives an indication of the magnitude of the
problemand suggeststhat DV T isanincreasingly important
condition in this region. In conclusion, this study shows
that VTE is a common problem here. Mgjor risk factors
wereidentified andthromboprophylaxisshould beseriously
considered for patients at risk. Further prospective studies
for better understanding of VTE inthe Asian and Oriental
populations are required.
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