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A Ten-Year Retrospective Clinical Registry of Ultrasound-
Confirmed Deep Vein Thrombosis (DVT) Patients Admitted at

the Philippine Heart Center (PHC) from 2003 to 2013

ABSTRACT
Background: Venous thromboembolic (VTE) disease is one of the three major
cardiovascular causes of death, along with myocardial infarction and stroke. Among
hospitalized patients, it is a common disorder that constantly poses a significant
morbidity and mortality risks. This registry aims to create a comprehensive database
regarding the clinical characteristics of Filipino patients with ultrasound-confirmed deep
venous thrombosis (DVT), their clinical symptoms or manner of presentation, the
associated risk factors and initial management given.
Methodology: This is a retrospective descriptive study. From 2003 to 2013, all patients
admitted at the Philippine Heart Center (PHC) with ultrasound-confirmed DVT were
included in the study.
Results: In a total of 184 patients included in the registry, 45% of the participants were
men. The mean age of presentation of patient was 58 years, ranges 20 to 97 years. They
commonly present with extremity swelling or ederna (65%), while others manifests with
dyspnea (22%) and chest pain (10%). In 74% of cases, recent surgery in the past 3
months is the most common initiator. No obvious cause was found for I case of DVT.
As compared to Caucasians, the most frequent co-rnorbidities documented in Filipino
patients were hypertension (67%), coronary artery disease (35%) and diabetes mellitus
(32%). The physician initiated anticoagulation in 95.7% of cases. Unfractionated
heparin was given in 83% (n=146) of cases and low molecular weight heparin (LMWH)
was given in 5% (n= I0). Maintenance oral anticoagulant (warfarin) was prescribed in
148 cases (80%). Among patients receiving treatment, there were nine documented
deaths (5%) and one death (13%) was documented among those who did not receive any
treatment.
Conclusions: This registry concluded that the risk of DVT was high in acutely ill patients
admitted at PHC. Data showed that only 0.5% (n= I) of identified DVT cases have no
obvious cause or contributing factor found. On the other hand, differences in the
classical risk factors noted among Caucasian counterparts were noted. In particular, local
data documented that elderly patients with diabetes mellitus are at higher risk of
developing DVT, compared to younger patients as stated in internationally established
data. With regards to diagnosis, venous ultrasound was the most frequently requested
investigation. The treatment being given by our local cardiologists reflects their
remarkable compliance with the management of DVT in accordance to the current
international practice guidelines.
Keywords: deep vein thrombosis; DVT; ultrasound-confirmed DVT

BACKGROUND
Venous thromboembolic (VTE) disease is one of the three major cardiovascular

causes of death, along with myocardial infarction and stroke. It encompasses both the deep

venous thrombosis (OVT) and pulmonary embolism (PE). I Among hospitalized patients, it is

a common disorder that constantly poses a significant morbidity and mortality risks? VTE

can cause death from PE or, among survivors, can cause chronic thromboembolic pulmonary

hypertension (CTEPH) and post-phlebitic syndrome (PPS).3 Particularly susceptible groups

include elderly hospitalized patients and patients who have had recent surgery, cancer, or

previous OVT. To explore the current local epidemiologic data of patients with DVT, the

researcher undertook a clinical registry of patients admitted at Philippine Heart Center (PHC)

from 2003 to 2013, whose DVT was confirmed using venous ultrasonography. The

researcher describes the demographic characteristics, co-morbidities, clinical presentation

and initial management commonly given to local OVT patients.
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Potential Benefits of Local DVT Registry

There are numerous benefits of establishing a comprehensive and detailed local

database on patients diagnosed with DVT. Data gathered in this study can provide a baseline

measurement of important characteristics of Filipino patients at risk of developing DVT,

spectrum of disease severity and its outcomes. By collecting data on the treatment and

management of our local patients, compliance in accordance to the current practice

guidelines can be assessed. A critical examination of the patterns and trends in this

observational data may generate hypotheses and provide the basis for further experimental

trials.

Review of Literature

Quality observational databases can contribute significantly to the knowledge and

understanding of DVT and this had provided frameworks from which to direct scientific

inquiry. There are few local databases and only few institutions have started their own

clinical registry.

For years, venous thromboembolism is a major health problem and to reduce venous

thromboembolism incidence, persons at risk for venous thromboembolism must first be

identified. The average annual incidence of venous thromboembolism among Whites is 108

per 100 000 person-years, with about 250 000 incident cases occurring annually among US

whites. The incidence appears to be similar or even higher among Blacks and lower among

native-Americans and among us, Asians." White et al reported an annual incidence Cl!

idiopathic VTE in California as follows: 18 years of 23 per 100,000 among Caucasians; 29

per 100,000 among African Americans; 14 per 100,000 among Hispanics; and 6 per 100,000

among Asian-Pacific Islanders.' In 1996, the standardized incidence of first-time VTE was

86 per 100,000 among Caucasians; 93 per 100,000 among African-Americans; 37 per

100,000 among Latinos; and 19 per 100,000 among Asian-Pacific Islanders. Such findings

support the observations by Klatsky et al of a lower adjusted risk of VTE among Hispanics

[Risk Ratio (RR) = 0.7, 95% confidence interval (Cl) 0.3-l.5] and Asians (RR=0.2, 95% Cl

0.1-0.5) than in Caucasians in a large cohort followed prospectively in the Kaiser Health

System in Northern California." The relatively low incidence of VTE in Asians and Hispanics

may relate to a lower prevalence of genetic factors predisposing to VTE, such as factor V

Leiden which is found in 0.5% of Asians compared with 5% of Caucasians. In studies done

among patients recovering from hip replacement surgery, the incidence of asymptomatic

VTE is said to be comparable among Asians with that of North Americans, suggesting that

the difference in VTE incidence may be related to less efficient inactivation of coagulation

by activated protein C or less fibrinolytic activity among Caucasians.'
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DVT increase in frequency with age, but can afflict young as well as elderly persons.

For both idiopathic and secondary VTE, the incidence increases significantly with age

suggesting that the risk associated with advancing age may be attributable to the biology of

aging rather than simply to an increased exposure to VTE risk factors with advancing age.

Several studies have shown that the incidence of first-time VTE dramatically rises with age.

From a negligible rate of <5 per 100,000 per year among children less than 15 years of age

values in the range of 450 to 600 per 100,000 per year (::::;0.5%/year) are seen among

individuals over 80 years of age. As

shown in the study of Anderson et a!.,

the incidence of VTE Increases

dramatically after age 60 (Figure 1).2

Among patients at 50 to 59 years of

age, it was observed that the incidence

of first-time plus recurrent VTE is 62

per 100,000, whereas for patients in

this same age range, Silverstein et al

observed a much higher incidence.8

Recently published data suggest no
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Figure 1. Annual incidence of VTEamong residents of
Worcester MA 1986, by age and sex. (Anderson FA,et al. Arch
Intern Med. 1991 ;151 :933-938.)

consistent differences in the incidence of VTE among men and women, Anderson et al

found a similar incidence in both sexes (Figure 1).2 Silverstein, on the other hand, noted a

slightly higher incidence rate among younger women, and a modest predilection among old:r

men. In another study, Cushman reported similar incidences among men and women except

for a 2-fold higher rate in men over age 75.3 Nordstrom et al reported no significant

difference in the incidence of DVT between men and wornen.f Therefore, in the absence of a

consistent difference among studies, the incidence of VTE is probably approximately equal

in men and women.

Rudolph Virchow first proposed that thrombosis was the' result of at least 1 of 3

underlying etiologic factors: vascular endothelial damage, stasis of blood flow, and

hypercoagulability of blood.'" Recognition that all DVT risk factors reflect these underlying

pathophysiologic processes and that VTE does not usually develop in their absence has

increased. In a community-wide study done by Anderson and Wheeler reviewing 1231

clinically recognized cases VTE, 96% had 1 or more recognized risk factor.·11 Evidence had

shown that the risk increases in proportion to the number of predisposing factors. Between

July 1992 and December 1994, 16 French cardiological hospitals participated in a non-

controlled observational study on VTE disease. They included 547 VTE patients which

consist of 446 cases of deep venous thrombosis and 387 cases of pulmonary embolism. The

mean age of patients was 63 ±21 years. There were no significant differences between the
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sexes. In almost half the cases (47%) of venous thromboembolic disease seen in medical

departments, no obvious cause or contributing factor was found.4

The risk of VTE after surgery has been extensively documented. Data on a

multicenter prospective study of patients with confirmed DVT by venous ultrasound at

several centers in the United States were reviewed in a period of 6 months (October 2001 to

March 2002), where they enrolled 5,451 patients, of whom 2,725 were outpatients and 2,726

were inpatients; 1,364 patients were surgical and 1,362 were nonsurgical. The mean age was

64 ±17 years. There were more women than men "2:..70years of age (p<O.OOOI). Of the

patients, 876 (16%) had no co-morbidities. The most frequent co-morbidities were

hypertension, surgery within 3 months, immobility within 30 days, cancer, and obesity. Two

thirds of the patients were either overweight (BMl 25 to 30 kg/m2) or obese (BM! "2:..30

kg/m2), and this was noted to be associated with a threefold increase in the likelihood of

developing venous thromboemholism.12 It is very important to recognize that the predictive

values of these factors are not equal. In assessing whether prophylaxis is indicated,

physicians should consider both the strength of individual risk factors and the cumulative

weight of all risk factors.

Objective

This paper aims to create a comprehensive database of Filipino patients with

ultrasound-confirmed DVT, their clinical symptoms or manner of presentation, presence of

associated risk factors and initial treatment given. With such data, it will be possible to

determine the association of classical risk factors and presentation among Filipino patients

with DVT compared to their Caucasian counterparts and be able to assess the compliance of

local physicians with the established clinical practice guidelines, investigate factors of

prognostic significance, and provide solid baseline data to inform further studies and quality

improvement initiatives.

METHODS

Patient Population

This study aims to explore the local database regarding DVT and compare it with the

current international epidemiology, prophylaxis and initial management of DVT. The

researcher retrospecti vely reviewed the data of DVT patients admitted at the Philippine Heart

Center from 2003 to 2013. Patients with diagnosis of DVT without ultrasound done at our

institution were excluded in the study. The sole inclusion criterion was the confirmation of

DVT by venous ultrasound examination. Data on patients were obtained from the VTE

registry of PHC, which are lifted from the medical records and electronic record (medtrak) of

the institution.
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Data Collection

The investigator collected data of all deep venous thrombosis (DVT) cases admitted

at Philippine Heart Center from 2003 to 2013 that were confirmed by venous ultrasound.

Data were obtained from the existing VTE registry of the Philippine Heart Center and data

were confirmed by the primary investigator through the medical records and electronic

record (medtrak) of the institution. The interpretation of the results was standardized by

including only DVT cases that have venous ultrasound studies done at our institution. The

primary criterion used to diagnose DVT by ultrasound was non-cornpressibility of the vein

and the secondary criterion was the absence of flow determined by Doppler ultrasound

similar to the diagnostic criteria used by Joffe et al to establish the diagnosis of DVT.13

RESULTS

Patient Demographics

Between 2003 and 2013, there were 217 patients admitted with deep venous

thrombosis and among those, 184 patients were included in the study. Included patients were

cases of deep venous thrombosis confirmed by venous ultrasound done at Philippine Heart

Center. Forty-five percent (n=82) of cases are male and fifty-five percent (n=102) of cases

are female. Figure 2 shows the age distribution of patients with DVT. There were more

women than men throughout all ages except at sixth decade of life by which men are

predominantly affected. The mean age of presentation was 58 years (ranges 20 to 97 years).

Figure 2. Distribution of Patients by Age and Gender
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Risk Factors and Co-Morbid Conditions

Upon reviewing the medical history of the patients, data revealed presence of

significant risk factors in most cases, which mayor may not be considered to constitute as an

etiology likely to explain the venous thrombosis. As compared to Caucasians, the most

frequent risk factors identified in Filipino patients is recent surgery for the past 3 months,

which is identified in seventy four percent of cases (n= 137). Among those suffering with
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DVT, 71% had known malignancy (n=131), 67% have heart failure (n=124) and 66% had

previous DVT or PE (n=121). Pregnancy and hormonal contraception each have been

established to contribute to the risk of DVT. Data from our institution documented that 33

cases (18%) of DVT were pregnant cardiac patients or had been recently pregnant and hardly

had a history of contraceptive use (n=1 0, 5%). (See Table 1)

---- ~ - -- - --- --- - ---- - -- - ------- -- - - -

Table 1. Identified Risk Factors At The Time ofDVT Diagnosis Grouped by Age

::;30 years >30 years >40 years >50 years >60 years >70 years Total
Conditions Actual No. Actual No. Actual No. Actual No. Actual No. Actual No. number

(%) (%) (%) (%) (%) (%) (%)

Malignancy 12/15 8/14 29/35 33/47 20/22 29/51 131/184
(8(}%) (57%) (83%) (70%) (9/%) (57%) (71%)

Use of Contraceptives
2/15 2/14 4/35 2/47 0/22 0/51 10/184

(/3%) (/4%) (//%) (4%) (0%) (0%) (5%)

Immobility
11115 10/14 22/35 26/47 9/22 13/51 91/184
(73%) (71%) (63%) (55%) (41%) (25%) (49%)

Recent Surgery
11/15 9/14 27/35 33/47 17/22 40/51 137/184
(73%) (64%) (77%) (70%) (77%) (78%) (74%)

Fetal Wasting
7/15 5/14 21/35 16/47 15/22 29/51 93/184

(17%) (36%) (60%) (34%) (68%) (57%) (5/%)

Hypercoagulability
7/15 5/14 21/35 15/47 14/22 28/51 90/184

(-17%) (36%) (60%) (32%) (64%) (55%) (49%)

Pregnancy
7/15 5/14 21/35 0/47 0/22 0/51 33/184

(-17%) (36%) (60%) (0%) (0%) (0%) (18%)

Heart Failure 11/15 6/14 25/35 30/47 17/22 35/51 124/184
(73%) (43%) (7/%) (64%) (77%) (69%) (67%)

Previous DVT or PE
11/15 10/14 20/35 33/47 12/22 35/51 121/I 84
(73%) (7/%) (57%) (70%) (55%) (69%) (66%)

Co-morbid conditions are major risk factors that are not readily modifiable. Local

data showed that among those suffering with VTE, 67% are hypertensive (n=124), 35% have

known coronary artery disease (n=64), 32% have diabetes mellitus (n-58) and 28% are

known to have peripheral arterial disease (n=52) (See Table 2). Only one out of 184 cases of

deep venous thrombosis occurred in the absence of a classical predisposing factor.

Table 2. Identified Co-morbid Condition At The Time of DVT Diagnosis Grouped by Age

::;30 years >30 years >40 years >50 years >60 years >70 years Total
Conditions Actual No. A ctual No. Actual No. Actual No. Actual No. Actual No. number

(%) (%) (%) (%) (%) (%) (%)

Diabetes Mellitus
1115 1/14 8/35 20/47 9/22 19/51 58/184
(7%) (7%) (23%) (43%) (-11%) (37%) (32%)

Pulmonary Disease
2/15 2/14 2/35 7/47 5/22 8/51 26/184

(/3%) (14%) (6%) (/5%) (23%) (/6%) (/4%)

Cerebrovascular Disease
IllS 0/14 1/35 2/47 2/22 14/51 20/184
(7%) (0%) (3%) (4%) (9%) (27%) (/ /%)

Aortic Aneurysm
0115 0/14 0/35 0/47 0/22 1/51 1/184
(()%) (0%) (0%) (0%) (0%) (2%) (/%)

Hypertension
3/15 4/14 27/35 32/47 17/22 41/51 124/184

(2(}%) (29%) (77%) (68%) (77%) (80%) (67%)

Renal Disease
0115 0/14 0/35 0/47 3/22 7/51 10/184
(()%) (0%) (0%) (0%) (/4%) (/4%) (5%)

Peripheral Arterial 2115 0/14 8/35 10/47 12/22 20/51 52/184
Disease (/3%) (0%) (23%) (2/%) (55%) (39%) (28%)

Coronary Artery Disease
0115 0114 7/35 20/47 9/22 28/51 641184
(()%) (0%) (20%) (43%) (4/%) (55%) (35%)



Clinical Symptomatology

Venous thromboembolism mimics other illnesses making the diagnosis very difficult.

Most VTE patients presents with clinical manifestations of either DVT or PE. Locally, the

most common clinical symptom of DVT patients was extremity swelling or edema, which

was seen in 65% (n=120) of cases, followed by dyspnea (22%, n=41) and chest pain (10%,

n=19). In few cases (2%, n=3), patient could be asymptomatic. Also, pulmonary embolism

was also documented in 33 cases (18%).

Table 3. Signs and symptoms of DVT by Patient
at the Time of Diagnosis

Number of Patients Percentage

Swelling 120 65'Yo

Dyspnea 41 22°!.)
Chest pain 19 10%
Leg pain 1%
Asymptomatic 3 2%

Laterality of the Affected Extremities

Deep venous thrombosis classically produces limb edema, which is the most specific

symptom of the disease. It may manifest as unilateral or extensive bilateral edema,

sometimes affecting one upper extremity and one lower extremity. Unilateral extremity

DVT was detected in 61% of patients (n=122) and bilateral extremity affectation was

detected in the remaining 35% (n=65). Most commonly affected extremity is the left lower

(n=66, 36%), followed by the affectation of both lower extremities (n=64, 35%) and the right

lower extremity (n=40, 22%) respectively.

Figure 3. Laterality of the Affected Extremities
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Imaging Modalities

The diagnosis of DVT is based primarily on venous ultrasound. Between 2003 and

2013, there were 217 identified cases of DVT admitted at PHC and among those, 184 cases

(86%) were confirmed by venous ultrasonography and was included in this study. The

following are the results of the other diagnostic tools used for special investigation of the

disease.

Chest Radiography

Chest radiograph was requested in 83% (n=152) of the patients. Radiologic signs that

were identified are as follows: cardiomegaly 70.4% (n=107), pulmonary congestion 14.5%

(n=22), Westermark's sign 0.7% (n=l) and focal oligemia 0.7% (n=l ). The result was normal

in 13.7% of cases (n=21).

Electrocardiogram

An ECG was performed at our institution in 77% (n=141) of patients. The basic

rhythms identified were as follows: sinus rhythm 85.8% (n=121), atrial fibrillation 12.1%

(n=17), ventricular fibrillation 1.4% (n=2) and AV Block 0.7% (n=l ). Ischemic changes

were documented in 22.0% of cases (n=37).

Echocardiography

Echocardiography was performed in 57% (n=105) of patients. Data revealed that

right ventricular (RV) dilation and right ventricular (RV) hypokinesia are present in 80%

(n=84 of 105) and 83% (n=87) of cases respectively. In 57 cases (54%), pulmonary

hypertension was documented.

Treatment and Prognosis

The physician initiated anticoagulation therapy in 95.7% (n=176) of cases.

Unfractionated heparin (UFH) was given in 83% (n=146) of cases and low molecular weight

heparin (LMWH) was given in 5% (n=10) of cases as an initial treatment. Maintenance

treatment with oral anticoagulant (warfarin) was prescribed in 148 cases (80%).

Thrombolytic treatment was administered in one case (0.5%). An inferior vena cava filter

was inserted in 22 cases (12%). Compression stockings were applied III 73% of cases

(n=135).

Among patients receiving treatment there were nine documented deaths (5%) and one

death (13%) was documented among those who did not receive any treatment.
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DISCUSSION

This database supplies relevant information regarding local cases of deep venous

thrombosis admitted at cardiovascular institution like Philippine Heart Center. The

researcher examined the association of classical risk factors and clinical presentation of DVT

patients admitted and managed locally.

Demographically, the study revealed that forty-five percent (n=82) of cases are male

and fifty-five percent (n=102) of cases are female, with female-to-male ratio of l.2: 1,

indicating that females have higher risk of DVT than males. This finding differs from the

existing international data that men are at higher risk than women. The mean age of

presentation and the clinical symptomatology of DVT cases are in agreement with the

classical findings in the literature. Locally, the mean age of presentation of DVT patients

was 58 years (ranges 20 to 97 years) and the most common clinical symptom was extremity

swelling or edema (65%).

Among Caucasians, the incidence of DVT is well documented and poses significant

risks in hospitalized patients. The National Institutes of Health (NIl-I) Consensus Conference

estimated that as many as 50,000 people die annually from PE in the United States, and

450,000 hospitalizations each year are associated with DVT. Venous thrombosis is perceived

to occur less frequently among Asians, although the reason for this has not been fully

understood. Hence, there may be differences in risk factors and presentations among Asians

compared to the Caucasian counterparts. Therefore, researcher determined the classical risk

factors present among our DVT patients admitted at Philippine Heart Center that are

considered as an acknowledged cause or a probable disease etiology. Data gathered in this

study concur with the existing international data which revealed that 80% of deep venous

thrombosis cases occur in well-recognized circumstances.4

This registry revealed slight attenuation of the apparent risk of VTE among persons

with diabetes mellitus. This was consistent with the national hospital discharge survey done

by Stein et al among patients with diabetes mellitus discharged between 1979 and 2005. The

relative risk for VTE was found to be elevated only in patients younger than 50 to 59 years

and was highest in patients aged 20 to 29 years (relative risk"-'-1.73).1/1However, one of the

novel aspects of this registry is that this concept differs from the locally gathered data. This

registry revealed that elderly patients, more than 50 years of age, are found to have higher

risk of developing DVT than younger patients.

The absolute risk of developing clinically important VTE during pregnancy or

postpartum is low. Anderson and Spencer found out that the incidence of DVT was similar

for pregnant and non-pregnant women of similar age, but the incidence was 20 times higher

during the postpartum period compared with an age-matched cohort of non-pregnant women.

Despite the low incidence of VTE, pulmonary embolism is considered as the leading cause of

maternal death after childbirth. 15Data gathered from this study documented that among the
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184 cases of ultrasound-confirmed DVT at our institution, 33 cases were recently pregnant

thus comprising the 18% of the identified cases, which is in concordance with the

internationally established data. On the other hand early reports suggested an alarming

incidence of VTE in young and otherwise healthy women taking oral hormonal replacement

therapy (HRT) to prevent conception." A much lower biological potency was noted upon

taking modern HRT and women taking this oral contraception have a 2 to 4 fold increased

risk of idiopathic venous thrombosis compared with women not taking HRT.17 Locally

gathered data revealed that DVT cardiac patients hardly had a history of contraceptive use

(5%, n=l 0).

With regards to laboratory investigation, venous ultrasonography is the current first

line imaging modality for DVT. It is acknowledged to be a simple, non-invasive tool used by

cardiologist to establish the diagnosis, which has a specificity of about 95% and a sensitivity

of about 73%. A negative ultrasound excludes the diagnosis, whereas a positive test

establishes it." Out of 217 identified cases of deep venous thrombosis admitted at PHC from

2003 to 2013, 184 patients (85%) had been confirmed by venous ultrasound at our institution.

Anticoagulation therapy is the foundation for the successful treatment of DVT.IO In

majority of the identified cases (95.7%, n=176) of DVT at PHC, anticoagulant treatment is

started as soon as the diagnosis is suspected. Intravenous unfractionated heparin (UFH)

remains the most frequently prescribed treatment and had been given in 83% (n=146) of

DVT cases included in this study. Most patients (80%, n=148) received oral warfarin as an

early maintenance anticoagulant therapy.

-
CONCLUSION

Data from this registry reflects that the risk of DVT was high in acutely ill patients

admitted at Philippine Heart Center. In our study, there were 217 identified cases deep

venous thromboses from 2003 to 2013 and among those, 184 patients were confirmed by

venous ultrasonography.

This registry showed that only 0.5% (n=l) of identified deep venous thrombosis cases

seen at our institution have no obvious cause or contributing factor found. This fundamental

concept differs from the existing international data, according to which up to half of patients

with first episode of VTE have no identifiable risk factors. Differences in the classical risk

factors noted among Caucasian counterparts were also noted. Locally, the factors that

predisposed patients to a high risk were recent surgery for the past 3 months, malignancy,

heart failure and history previous DVT or PE. The most frequent co-morbidities are

hypertension, coronary artery disease, diabetes mellitus and peripheral arterial disease.

Surprisingly, local data revealed that elderly patients with diabetes mellitus are at higher risk

of developing DVT compared to younger patients. This concept again deviates from the

existing international data that younger diabetic patients are at higher risk for DVT.
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With regards to diagnosis, venous ultrasound was the most frequently requested

investigation in cases of DVT. Results of this study warrant increased awareness of DVT in

patients at higher risk and indicate the need for aggressive VTE prophylaxis. The treatment

being given in identified cases of DVT in this study reflects a remarkable compliance of our

local cardiologists in the management of DVT patients in accordance to the current

international practice guidelines.

However, there are some limitations to this study. The validity of conclusions from

registries like this study depends on broad-based case ascertainment. Unlike randomized

clinical trials, interpretation of registries is limited only to hypothesis generation.

.-
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