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Deep Vein Thronbosis

Venous t hronboenbolismis a comon and serious problemthat
can lead to premature nortality and long termnorbidity
(Li pchik & Presberg, 1996).

- Over 5M cases of DVT are estimated to occur/year in the

US.

- O these, 500,000 have pul nonary enbolic event (PE)

- About 10% of these individuals die of PE

- Approximately 90% of clinically significant PE arise

from deep veins of the lower extremties.
Case study
Patient presented to ED with the chief conplaint of “ny
calf is very painful and swollen”.
HPI :
Marjorie Wagner is a 69 year old non-obese female with a
hi story of DVT approxi mately eight yrs ago after outpatient
knee surgery. She was on warfarin for three nonths with no
subsequent thronboenbolic episodes until yesterday norning
when she experienced calf pain with tenderness, which
wor sened over the past 24 hours. She admts to sitting in
front of the television for several hours each day with no
exercise as part of her routine activity.
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Heart Mur nmur

DVT, ® | eg after knee surgery 8 yrs ago

Ost eoporosi s

FH:

Noncontri butory

SH:

Deni es tobacco or al cohol use

Meds:

Al odi pine 5 ng PO QD

Conj ugat ed estrogens 0.625 ng PO QD

Deni es use of OIC neds

Al | ergy:

NKDA

ROS:

Denies SOB, CP, fever, chills, NV, or recent change in
wei ght

PE:

Gen. — awake, alert, NAD

VS — BP 140/80. TPR 36.4 96 15 ht 150 cm W 50 kg
Cor — RRRII/VI HSM @LLSB

Lungs — Crackl es ® base on inspiration

Abd — Soft, NT/ND, nornoactive bowel sounds x4, no
masses, Neg. hepat ospl enonegal y

Ext. — 3+ periph. pulses. 2+ edenma ® posterior calf with



eryt hena.

(+) Homan’s sign ® calf

Labs:

Na 142nEq/L, K 3.4 nEg/L, C 104 neq/L,

CO, 26 nEq/L, BUN 17 ng/dl, Cr 0.8ny/dL

H H 12. 5g/dL, 36.9%

Pl t 256, 000/ rm?, WBC 7000/ rm?

PT 12.8 sec, INR 1.2, aPTT 30 sec

O her:

Doppl er ultrasound consistent with DVT ® anterior tibia
vein

CXR NL lung fields with mld cardionegaly

Probl em I dentification

A Pat hophysi ol ogy. DVT is a thronbus conposed of
cellular material (RBC WBC, PLTs) bound together with fibrin
bands which formin the venous portion of the vascul ature.
Most often it involves the veins of the |lower extremties.
The three primary conponents (Virchow s triad) that play an
important role in thronbus formation is: venous stasis,
vascul ar injury, and hypercoagul able state (Mnsen,
McCance & Field, 1998).

B. Risk factors for DVT in this patient include:

Prior history of DVT



Estrogen use
I mobi lity/ sedentary |iving
Congestive heart failure

Age >65 years old. It is not known if age itself is an
i ndependent risk factor, but the preval ence of many risk
factors increase with age ( Erdman, Rodvold, &

Frei denberg, 1998).

Patients can be divided according to the degree of risk
and their nmanagenent directed accordingly. (Lipchik &

Presberg, 1996)

1. Low risk group: those that experience DVT <0.5% of the
time. These patients are < 40 years old; no other risk
factor, underwent anesthesia < 30 m nutes.

2. Mediumrisk: DVT can occur 2-10%of the tinme if left
untreated. Patients who > 40 years ol d, had anesthesia > 30
m nut es.

3. High risk: Patients who have cl ear predi sposing
underlying risk and DVT can occur >20% of the tine in these
i ndi vidual s. Those with history of prol onged

i mobi |i zation, cardiac problens (CHF, M, Hx of DVT),

i nherited and acquired coagul ati on defects (hypercoagul abl e
states), estrogen therapy poses varying risks with

di fferent conpounds, malignancy, obesity, hip fx, pelvic or



| oner extremty trauma or surgery.

C. Subjective evidence “My ® calf is swillen and painful”.
Pai n and tenderness are usually localized to the calf in
patients with calf vein thronbosis and tend to be nore
diffuse and intense in patients with proxi mal vein

t hr onbosi s.

D. Objective evidences were:

Frequently, venous thronbi are clinically silent.
Signs and synptons devel op as a consequence of venous
outfl ow obstruction, inflammtion of the vessel wall or
peri-vascul ar tissue, or enbolization of the thronmbus to

t he pul nonary vascul ar bed.

(+) Homan’s sign, a disconfort in the calf upon
dorsiflexion of the foot. It is not a specific nor a
sensitive test for DVT (only 30% of patients tested with
+ Homan’s had DVT (Erdman et al. 1997)).

pal pabl e cord

edemat ous/ eryt hematous ® calf. Ederma is related to
proxi mal vein obstruction or vascular inflammation.
Patient w DVT may exhibit discoloration as manifested
by: cyanosis r/t |arge venous obstruction; pal eness r/t
reflex arterial spasm redness r/t peri-vascul ar
i nfl anmati on (Wells, 2000).

Doppl er (+) for DVT. Doppler ultrasonography is



noni nvasi ve test that detects venous flow pattern. In a
patient with DVT, there is absence of a spontaneous venous

flow.

Desired Qutcone

Goal s of therapy include:
A. To prevent the devel opnment of PE. PE is the nost
serious and potentially fatal conplication of DVT. It is
estimated that >95% of PE originate as thronbi in the
deep system of the |ower extremties.
B. To prevent postphlebitic syndrone. Postphlebitic
syndronme consists of synptons rangi ng from chronic pain,
edema of |ower extremties to the formation of stasis
ul cers and the devel opnent of infection.
B. To reduce norbidity fromacute event
C. To relieve synptons (pain, swelling)
D. To achieve these objectives with m ni num adver se
effects and cost.
Therefore, successful Rx of DVT shoul d:

= prevent extension of thronbus

= prevent enbolismto the Iungs

= restore patency to the venous circulation, while

= maintaini ng venous val ve function.
VWhat are the feasible non-pharmcol ogi ¢ and

phar macot her apeuti ¢ options for DVT?



A Non- phar macol ogi c.
There are some nonpharnacol ogi ¢ techni ques that have proven
to decrease venous stasis and therefore enhance venous
return. These are:
1. Bed rest with feet el evated above the heart
2. Passive and active | eg exercises
3. Elastic conpression or thronboenbolic deterrent (TED)
st ocki ngs have graduated pressure that is highest in the
ankl e and decreases as it approaches the thigh, therefore
enhanci ng blood flow to the proximal fenoral vein.
4. Intermttent calf conpression devise. Intermttent
pneumatic calf conpression al so enhances venous fl ow
to the proximal fenoral vein as well as activating the
fibrinolytic system
5. Enbol ectony is a nore aggressive option in synptomatic
DVT.
B. Pharnacot her apeuti cs
1. Anticoagul ati on should be initiated after the
contraindi cati ons have been ruled out, to decrease the risk
of further enbolic event although it does not prevent the
enbol i zati on of al ready established thronbus. Since Ms.
Wagner has no contraindication to anticoagul ati on,

Heparin will be initiated i mediately and Warfarin



will be given right on the 1st day of Heparin Rx
(overl apped) to allow for the del ayed onset of Warfarin
effect and wll be continued for at |east three nonths.
Heparin is the mainstay for the prevention and treatnent
of DVT:
MOA: Potentiates the action of antithronmbin 111,
i nactivating thronbin, coagulation factors I X, X, X, XI
and plasmn. It prevents the conversion of fibrinogen to
fibrin.
Met abol i sm Hepatic
El i m nati on: Renal
Adverse effects: henorrhage, thronmbocytopenia, chills,

fever, NV, osteoporosis, increased |iver enzynes

Warfarin

MOA: Interferes with the synthesis of Vit K-dependent

clotting factors resulting in the depletion of

clotting factors VII, IX X 1II.
Distribution: 97% protein bound
Met abol i sm Hepatic

Eli mnation: Renal, 4

Pregnancy category: X

Adverse effects: henorrhage, SOB, NV, diarrhea,
dermatitis, |eukopenia, (PDR, 1999)



2. Thronbol ytic Rx — The risk for bleeding far outwei ghs the

benefit. PE is mnimal when only calf vein is involved
(Uphol d & Graham 1998).

Cinical Course:

Ms. Wagner was admitted to the hospital.

Orders were:

% Bed rest, elevate feet above the heart

< Indomethacin 25 ng. PO TID with neals

| ndonmet haci n was prescribed for |eg pain.

Functional C ass: NSAID

Chem cal Cl ass: Propionic Acid Derivative

FDA approved uses of NSAI Ds:

= Analgesic - inhibits prostaglandi ns peripherally at
site O injury

= Anti-inflammatory of nuscul oskel etal conditions

= Antipyretic - reduces prostaglandin effect centrally

in the thernoregul atory center in the hypot hal anus

Contrai ndi cati ons

» Hypersensitivity

= Bl eedi ng disorders

» Renal disease (Mj containing NSAI D)

= Proctitis (Indonethacin suppositories)

The followi ng anti coagul ati on regi nen was initi ated:
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aPTT (secs) Heparin Dose PT/INR Warfarin Dose
(@PTT Ratio)
Day
1 Baseline30 (1.0 4000 u 1V bolus 12.8/1.2 10 mg
6 hr post: 55 (1.8) 900 u/hr IV drip
2 67 (2.2) 900u/hr 1V drip 14.2/1.6 10 mg
3 85 (2.8) (" by 2u/kg) 17.4/2.7 5mg
4 60 (2.0) 800u/hr 1V drip 19.1/3.4 Dose held
5 52 (1.7) 800u/hr 1V drip 17.9/2.4 5mg
6 Not checked Off 16.5/2.4 5mg

Laboratory control aPTT 20 to 30 secs, which is equival ent
to a heparin concentration of 0.2 to 0.4 u/nm by protam ne
titration.

The warfarin dose was adjusted to maintain an I NR
between 2.0 and 3.0. The nursing staff observed
appropri ate bl eedi ng precautions. The patient was
di scharged on the 6'" hospital day on warfarin 5 nmy. PO QD.
The physician schedul ed outpatient clinic visit 3x a week
for the next 2 weeks to nonitor PT/INR
Optimal Pl an
Are these ordered interventions appropriate?
« Bed rest with legs elevated is appropriate to enhance
venous return is definitely appropriate.
« I ndomethacin. Anticoagul ated patients are already at risk
for bl eeding. Concurrent use of NSAID is probably not
appropri at e.
« Heparin 4000 u IV bolus (80u/kg) followed by 900 u/hr

(18u/ kg/ hr). A recent random zed controlled trial

11




concl uded that wei ght-based Heparin dosing resulted in a
shorter period of time (and nore patients) to achieve

t herapeutic aPTT (Erdman, et al., 1998). This supports the
use of wei ght-based algorithnms to provide effective and
safe heparin Rx. Once the desired degree of

anti coagul ati on was determ ned, aPTT was nonitored and
necessary adj ustnent was nade.

% Warfarin. dinical trials have shown that initiation of
warfarin therapy on the first or second day of heparin

t herapy as soon as a therapeutic aPTT is reached, results
in a decreased |l ength of hospital stay (Mehta 1997). O her
studies (Erdman, et al., 1998)) with acute thronboenbolic
di sease have established the effectiveness and safety
associ ated with 4-5 day course of continuous |V Heparin
with Warfarin started on the 1st day of Heparin, conpared
to the traditional 10-day course. Both groups showed no
difference in the rate of recurrence of thronboenbolism
The overl apping allowed for the del ayed onset of warfarin's
ef fect.

% Cinic followup. Anti-thronbolytic effects of Warfarin
may not occur until 2-7 days post initiation of therapy,
therefore the order to return 3x/week for 2 weeks was not

necessary.
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Assessnent Paraneters
A. dinical
1. Relief of signs and synptons (calf pain, edenm,

eryt hema)
2. Absence of henorrhagic conplications (hematochezi a,

hemat enesi s, hematuria, hematomas, ecchynosis, etc).
B. Laboratory paraneters to evaluate safety and efficacy of
anti coagul ati on therapy are:
1. aPTT 1.5-2x the control (to eval uate Heparin)
St udi es have shown that a delay in achieving a
t herapeutic aPTT or allowng the aPTT to fall into a
nont herapeuti c range increases the risk of recurrent
t hronbosis from 7-15x, whereas in patients with adequate
anti coagul ati on, recurrent thronbus occurs in <5%
(Li pchik & Presberg, 1996).
2. PT 1-1.5x/INR 2-2.5x the control (to evaluate
Warfarin). INR (International Normalized Ratio) or ratio
of patient PT/control PT 'S (International Sensitivity
| ndex) is now considered the standard of practice for
monitoring warfarin therapy. The WHO has prepared a
t hr ombopl astin standardi zati on of oral anticoagul ation
Rx by allowi ng any conmercial thronmboplastin reagent to
be calibrated against this reference standard. It allows

reporting of therapeutic range to be universally
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applicable (Erdnman, et al., 1998).

Pl atel et count to nonitor for heparin induced

t hr ombocyt openi a.

Clinical Course

On the 8th day post discharge, Ms. Wagner attended the
Coagul ation Cinic for PT/INR foll ow up.

(PT 14.6 and INR was 1. 6)

= Warfarin regi men was conti nued

= She was schedul ed for another clinic appointnment in two
weeks

= She did not display any s/s of thronboenbolic recurrence
at this tine.

Pat i ent Counseling

A key to effective outpatient managenent of

t hromboenbol i ¢ di sease is patient education. Any

antithronbotic agent, no nmatter how highly effective could

fail as a result of inadequate patient education (Haines,

1998) .

| nportant |ssues to be discussed with patient/famly

about Warfarin Rx are:

1. Enphasi ze need for strict conpliance: taking nedications

as directed, sane tine each day to mnimze the influence

of circadian variation; not to d/c or add new ned. Wt hout
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clinician’s advice; follow ng instructions about follow up
visits.

2. Review side effects: The sites and signs of excessive

bl eedi ng e.g., easy bruising, nose bl eeds, bleeding guns,
bl ack stools, red/brown urine, weakness, dizziness, as well
as instructions on when and who to call if bleeding occurs.
Be careful to avoid cutting self, to use soft bristle

t oot hbrush, avoid contact sports, use night light to avoid
falls at night.

3. Dietary instructions: Avoid sudden changes in eating
habi ts, drinking al cohol while taking this ned., food wth
excessive quantities of Vit K e.g., asparagus, broccoli,
cabbage, brussels sprout, spinach, turnips, mlk, cheese,
as hey may antagoni ze the effect of Warfarin RX.

4. Frequent PT. The patient needs to be aware of the
required nonitoring of PT to evaluate how well the ned. is
wor ki ng and shoul d be addressed early in the course of
treat ment.

5. Inform about drug interactions: That other drugs can
greatly influence the effect of Warfarin and should be told
not to d/c or add new ned. e.g., OIC neds. |like antacids,
anal gesics, and cold products without clinician s advice

6. Inform other healthcare providers (MDs, DDS, NPs) about

being on Warfarin Rx.
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Mechani sm of Food-Drug and Drug-Drug Interaction

and Effects on Coagul ati on

There are nore food-drug and drug-drug interactions
reported with Warfarin than any other drug (Erdman, et al.
1998) .

> Altered Vit Kavailability

> Decreased Warfarin absorption

» Changes in VWarfarin absorption

> Effects on Varfarin nmetabolism

» Changes in receptor affinity for Warfarin

» Decreased in Vit. K dependent clotting factor |evels

» | ndependent effect on henobstatic netabolism

The clinician nmust be aware of the nedications and
substances |i ke al cohol as a cause of increased or
decreased of warfarin effect. Each patient’s response
needs to be closely nonitored and additional INR

determ nati on may be indi cated whenever other nmeds. added
or discontinued, or an alteration in consunption of Vit. K

cont ai ni ng foods.

Reversing the Effect of Warfarin

Excessive anti coagul ant effect and bl eeding from

Warfarin can be reversed by stopping the drug and
admnistering Vit. K and fresh frozen plasma or factor |X

concentrate. The di sappearance of effect is not correl ated
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with plasma Warfarin concentration but rather with the
reestablishment of the normal clotting factor activity

(Di Piro, 1998).

Clinical Situation Recommended Rx Action
I NR >20 m ns. -Vit. K10 ng IV (over 20-30
(Serious bl eedi ng) -May repeat Vit. K Q12 H

suppl enent w pl asna
or factor concentrate

Serious Warfarin OD -repl acenent with factor
(life threatening bl eeding) concentrate, Vit. K10 ng. IV
-May repeat Vit. K PRN pendi ng
on I NR

Low Mol ecul ar Wei ght Heparin (LMAH)

Low nol ecul ar wei ght heparins (LMAM) have revol utioni zed

t he approach to DVT prophylaxis. They belong to a cl ass of
anti coagul ants to which standard heparin al so bel ongs.
LMMHs are derived fromunfractionated heparin (UFH) by

vari ous nethods to el aborate conpounds with snaller (mean
of 5,000 Daltons conpared to up to 30,0000 Daltons in
standard heparin), nore standard average masses than
unfractionated heparin, which is very heterogeneous
(Erdman, et al., 1998). Safety and efficacy studies

(Bel caro, 2000; Sadovsky, 1999; Erdman, et al., 1998; Cate,

1999; Dunn & Coller, 1999) have shown that LMMH have these
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favorabl e properties over the standard hepari n:

v’ decreased patient variability

v fewer mmjor bleeding conplications

v nore predictabl e response

v increased bioavailability

v fewer episodes of thronboenbolic recurrences

v there is no need for routine |laboratory nonitoring

v wel | absorbed

v can be self administered in an outpatient setting

v' reduces the nunber of inpatient hospital days.
Overall, clinical trials have showmn LMMH to be at |east as

safe and as effective as UFH. However, further |arge scale

studies are needed to nore clearly define the role of

i ndi vidual LMM for these clinical indications. UFH and

Warfarin currently remain the drugs of choice (Wlls, 2000).
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