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BACKGROUND

Lower extremity deep venous thromboses (DVT) are frequently diagnosed in the emergency
department (ED). The estimated annual rates of ED visits by patients with a primary
diagnosis of DVT nearly doubled from 22 (95% CI 14-29) per 100,000 population in 1998—
2000 to 41 (95% CI 30-52) in 2006—-2009. [1] A concerted effort was made in the early
2000s, when low molecular weight heparin (LMWH) was approved by the United States
Food and Drug Administration, to treat patients with uncomplicated DVT as outpatients. [2,
3] Prior to the approval of LMWH, DVT treatment typically involved hospitalization and
unfractionated heparin anticoagulation until the patient was therapeutic on a vitamin K
antagonist (eg, warfarin). [2] Our institutional experience found that discharging ED patients
on LMWH therapy for uncomplicated DVT was frequently complicated by a number of
obstacles including: medication cost, insufficient social resources (eg, homeless, no social
support system to assist with medication administration), and patient level barriers,
including low health literacy and/or numeracy, and unwillingness to perform self-injection.
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METHODS

In May 2015, Vanderbilt University Medical Center convened a multidisciplinary team of
physicians, pharmacists, and patient safety consultants to develop outpatient management
protocols for adult ED patients with conditions that were frequently resulting in short stay
admissions. Vanderbilt University Medical Center is an urban, university-affiliated, tertiary
care, referral center with an estimated annual ED census of 70,000 adult ED visits. Due to
the hospital’s status as the region’s largest tertiary care referral center, Level 1 trauma center,
and burn center, the percentage of ED visits resulting in hospitalization approaches 35%. In
an effort to reduce medically-unnecessary admissions, our institution made a concerted
effort to develop protocols for conditions that commonly resulted in short stay admissions
that could be managed safely and effectively in the outpatient setting. The introduction of
the direct oral anticoagulant (DOAC) medications as treatment options for newly diagnosed
DVT, as recommended by the recent American College of Chest Physicians guidelines for
managing DVT [4], made DVT an ideal candidate for our multidisciplinary team’s focus.

Our team reviewed the available literature and most recent guidelines for the treatment of
hemodynamically stable, newly diagnosed DVT with neither medical nor social
contraindication to outpatient management. The group developed multiple draft protocols in
an iterative process that were vetted by team members and numerous ED and inpatient
clinicians. The multidisciplinary team included physician representatives from emergency
medicine, clinical pharmacy, and cardiovascular medicine including an expert in
anticoagulation. Representatives from our Quality, Safety, and Risk Prevention department
assisted with the development of the protocol and monitoring of the protocol adherence
following initiation of the new treatment recommendations. In addition to the protocol
flowchart (Figure 1), we revised our discharge instructions to include specific directions for
patients discharged on apixaban. Apixaban was selected as our preferred DOAC agent after
detailed review of the literature and discussion amongst our institutional anticoagulation
experts. The advantages of apixaban included: no heparin needed at initiation of therapy,
extended dosing scheme tested, lower bleeding rates compared to warfarin and other
DOACsSs, and cost neutral with pharmacy benefit costs. The Tennessee Medicaid (ie,
TennCare) preferred medication for DVT is rivaroxaban. Therefore, we developed detailed
patient instructions for apixaban, rivaroxaban, and low molecular weight-heparin
(Appendix).

The DVT treatment protocol was officially approved by the executive leadership of
emergency medicine and internal medicine. In January 2016, all emergency medicine faculty
received formal training on the new protocol and the new management strategy was

initiated. During the first 4 weeks following the protocol initiation, three women who were
initially treated with apixaban for newly diagnosed DVT returned to the ED with vaginal
bleeding. None of these women received a blood transfusion. One woman had two return ED
visits and her anticoagulant was changed from apixaban to low molecular weight heparin
and warfarin after her second return visit. Vaginal bleeding is a known risk associated with
initiation of DOAC therapy. [5, 6] Based on these cases, we did revise the discharge
instructions to specifically review return precautions for vaginal bleeding. We also
recommended that the emergency physician specifically discuss this potential adverse effect.
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We also revised the pathway to inform emergency physicians regarding the most common
home medications that might interact with the DOAC therapy. Patients whose home
medications may interact with the chosen DOAC are evaluated by our ED clinical
pharmacist and emergency physician to determine whether the potential interaction should
exclude them from the outpatient treatment pathway. Since initiation of the DVT treatment
protocol, we have successfully treated three of the six patients with newly diagnosed DVT as
outpatients.

CONCLUSIONS

Current guidelines recommend outpatient management for patients with uncomplicated

DVT and the introduction of DOAC medications has improved access to outpatient therapy
at our institution. [4] Our multidisciplinary team developed an outpatient DVT treatment
protocol that facilitates appropriate patient selection, reduces concern for medication
noncompliance through an ED clinical pharmacist educating and dispensing drug prior to
ED discharge, and includes detailed follow-up within 7-14 days. The development of similar
protocols for appropriate outpatient management will be even more important given the
increasing number of ED visits and the limited availability of inpatient beds.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.

Adult ED Patient with Ultrasound Confirmed Lower Extremity DVT

ED Evaluation should include: Pregnancy test, Complete Blood Count,
Basic Metabolic Panel & PT/INR (if indicated)

Contact Medicine admission
coordinator, appropriate
subspecialty consultant, or

Pregnant <20 weeks OR Cancer
without contraindication to

anticoagulation Admitting Hospitalist to discuss
potential non-inpatient disposition
No / \Yes or Admit to Hospital
Administer Administer
1st dose of 1st dose of
Apixaban (10 enoxaparin
mg PO) (1mg/kg SQ)

A

EM physician gives prescription for
anticoagulant (See Table) to ED Pharmacist,
discusses DVT/anticoagulant discharge
instructions, and return precautions

ED Pharmacist* dispenses & educates
patient on taking prescribed anticoagulation

Patients has
established Pregnant <20 wks

or Oncology

care with an
identified PCP

ED Pharmacist

dispenses 14 days ED Pharmacist Follow-up with
of Apixaban”; dispenses 7 days high risk
Enlist ED Social of Apixaban”; Obstetrics or
Work to arrange Follow-up PCP Oncology within
follow-up appt within 3-5 days 5-7 days

within 5-7 days

Table. i i iption Options”

Patient Group

Pregnant < 20 weeks or
Oncology patient
Patients has established care
with an identified PCP

Patients without identified PCP | 14 days Rx: Apixaban 10 mg po BID x 7d, then 5 mg po BID x 7d

Enoxaparin (1 mg/kg SQ BID) x 7 days

7 days Rx: Apixaban 10 mg po BID x 7d

TN Care Patients” 21 day Rx: Rivaroxaban 15 mg po BID x 21 d

Important Clinical Co-morbidities:

- Associated Pulmonary Embolism (If PE is suspected, GTA should be done to exclude prior to proceeding)

- lliofemoral thrombus

- Pregnancy >= 20 weeks or <30 days postpartum

- Phlegmasia cerulean dolens

- Stroke in last 6 weeks

- Major Surgery in last 6 weeks

- Gl bleed in last 2 weeks

- Active major hemorrhage

- Therapeutic INR

- Von Willebrand disease

- Thrombolytic therapy within 1 week

- HIV (Potential serious drug-drug interactions)

- Latent tuberculosis undergoing treatment (Potential serious drug-drug interactions)

- Creatinine clearance =< 30 mi/min

- Weight > 150kg

- Cirrhosis with any lab abnormality (INR, albumin, Bilirubin, Platelets, Ammonia) or Ascites

- Heart failure, NYHA Class I-IV (Class lil: Marked limitation in activity due to symptoms, even during less-than-
ordinary activity (walking short distance: 20-100 yards; NYHA Class IV: Severe limitation (symptoms even while at
rest of mostly bed bound)

- Chronic lung disease, MRC 3-4 (MRC 3: | stop for breath after walking 100 yards or after a few minutes on the
level; MRC 4: | am too breathless to leave the house or breathless when dressing or undressing)

- Pulmonary hypertension

- Unreliable follow-up, unable to comply with appropriate follow-up, transportation issues, or inability to obtain
long-term anticoaguiation

- Incarcerated

- Home medications at risk for potential drug-drug interactions (including but not limited to: Ritonavir, Azole
i ifampi ytoin, C ine, Clari in, St. John's Wort)

Important Notes:

* During hours when the ED Pharmacist is not available, ED Physician provides the patient with an additional
dose of Apixaban 10 mg (2 x 5 mg tablets) to take 12 hours after the first dose. This will provide the patient with
24 hours of treatment to fill their prescription.

ACertain patient insurance carriers may require that Rivaroxaban be prescribed instead of Apixaban. Please
consult the ED Pharmacist about
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