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We report a 55-year-old patient with left ventricular heart failure and an ejection fraction of < 10% that was placed on warfarin

therapy (42 mg/week) for the presence of a left ventricular thrombus. Thirty-nine days after hospital discharge, the patient

presented with complaints of increased dyspnea over the previous week and required a wheelchair for mobility. The patient’s

weight had increased by 28 Ibs (13 kg). As the patient’s weight increased, his dose requirements for warfarin decreased resulting
in an almost 30% reduction in his warfarin dose. Two months after the initiation of metolazone therapy, the patient lost 53 1bs (24
kg) and his warfarin requirements increased eventually placing him on his original prescribed dose of 42 mg/week. This case

shows that if a patient’s decompensated heart failure can be controlled with few exacerbations and close monitoring, they can be

safely managed on warfarin in an outpatient setting.

Key Words: Warfarin, Decompensated heart failure, Outpatient

1. INTRODUCTION

Numerous factors have an effect on response to warfarin and
other vitamin K antagonists, including age, dietary vitamin
K, drugs, pharmacogenetics, and disease states.'™ Among
several disease states that may alter response to warfarin is
decompensated heart failure.’>-'° Since the initial report
of this effect nearly 70 years ago, other studies have also
suggested enhanced response to warfarin in patients with
heart failure exacerbations, but the possible association is
not consistent. Various mechanisms are possible for the ef-
fect of heart failure exacerbations on response to warfarin,
including hepatic dysfunction, decreased oxygen diffusion

into hepatocytes due to edema, and reduced dietary vitamin

K intake because of illness.[!1~16]

We report the first case of the effects of decompensated heart
failure on warfarin response in an outpatient family medicine
clinic. While this effect has been seen clinically and doc-
umented in small studies in the outpatient setting there are
usually confounding factors present (e.g., age, concomitant
diseases and/or medications), which could also affect war-
farin response in this patient population. This case is devoid
of these confounding factors allowing for a clear picture the
effect of this disease on warfarin response.
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2. CASE PRESENTATION

A 55-year-old black male with a past medical history remark-
able for hypertension, left ventricular heart failure (ejection
fraction < 10%), left bundle branch block, and nonischemic
cardiomyopathy referred for outpatient anticoagulation man-
agement secondary to left ventricular thrombus confirmed
by echocardiogram. The thrombus was discovered while
patient was hospitalized 11 days earlier for heart failure exac-
erbation. While inpatient, it was determined by the patient’s
cardiothoracic surgeon that the patient was a poor candi-
date for surgical intervention of thrombus removal due to his
decompensated state and revascularization would not be of
benefit due to his history of nonischemic cardiomyopathy.
The patient was discharged from inpatient care on warfarin
6 mg daily (42 mg/week), furosemide 80 mg twice daily,
aspirin 81 mg daily, carvedilol 6.25 mg twice daily, digoxin
125 mcg daily, and potassium chloride 20 mEq daily. At
the time of hospital discharge, the patient’s international
normalized ratio (INR) was therapeutic at 2.1 via venipunc-
ture (goal INR 2-3) following 6 days of inpatient warfarin
therapy. The following labs of significance obtained dur-
ing his hospitalization are as follows: sodium 131 (134-144
mmol/L), potassium 3.2 (3.5-5.2 mmol/L), chloride 94 (97-
108 mmol/L), albumin 3.2 (3.5-5.5 g/dl), total bilirubin 1.4
(0.0-1.2 mg/dl), alkaline phosphatase 154 (39-117 IU/L), red
blood cells 5.72 (3.77-5.28 x 10 E6/ul), mean corpuscular
volume 77.7 (79-97 fl), mean corpuscular hemoglobin 25
(26.6-33 pg), red cell distribution width 17.3 (12.4%-15.4%),
with all other values within normal limits.

Patient presented to a family medicine outpatient clinic 11
days after hospital discharge to see his primary care physi-
cian (PCP) and the pharmacist managed anticoagulation ser-
vice for follow-up after hospitalization. The patient’s weight

Table 1. Patient’s anticoagulation and weight history

at this visit was 224 1bs (102 kg). At this point, his PCP
classified his heart failure as New York Heart Association
(NYHA) functional class IV, however the patient was mo-
bile without assistance from a wheelchair. Using the Roche
CoaguChek® INR point-of-care monitor, the patient was
found to have a supratherapeutic INR of 4 despite patient
reporting one missed dose of warfarin the day prior and in-
creasing consumption of vitamin K containing foods since
hospital discharge. The patient’s dose of warfarin was de-
creased 14% to warfarin 6 mg daily except 3 mg on Monday
and Friday (36 mg/week).

Table 1 shows the time course of changes in the patient’s
weight, INR, and warfarin dose at subsequent visits. Warfarin
doses were adjusted slightly at each visit to reflect patient’s
change in INR. As the patient’s weight increased, his dose
requirements for warfarin decreased. Thirty-nine days after
hospital discharge, the patient presented with complaints of
increased dyspnea over the previous week and required a
wheelchair for mobility. The patient’s weight had increased
by 28 Ibs (13 kg) since his initial outpatient anticoagulation
visit. At this time, the patient’s INR had increased to 5.4 via
point-of-care testing which was confirmed by a venipuncture
INR of 4.5. The patient reported compliance with current
warfarin dose and denied recent variations in his vitamin
K intake (3 servings/week) or medication regimen. This
information resulted in holding the warfarin dose for two
days then resuming therapy at dose of 3 mg daily except
6 mg on Monday, Wednesday, and Friday (30 mg/week).
The patient’s cardiologist was notified regarding the patient’s
weight gain and INR increase despite decreasing warfarin
dose by almost 30%. The cardiologist then added metola-
zone 2.5 mg daily and losartan 25 mg daily to the patient’s
current medication regimen.

Days

Post-hospital z/r\]/;;:‘;;i)Dosage INR™ X\:z)ght gz\;\;ngzgglrxeek) Comments
Discharge
11 42 4 226 36 Missed 6 mg dose
18 36 3.2 235 33
25 33 2.8 246.4 30 Missed 3 mg dose
5.4 Consistent VK*? intake. Metolazone
39 30 4.5 \pH 253.1 30 —
43 30 14 225 30 Held 2 doses after previous visit
60 30 1.6 200 35 No missed doses. Consistent VK intake
67 35 1.7 202 35 No missed doses. Consistent VK intake
81 35 15 200 42 No missed doses. Increased VK intake

#Unless otherwise stated all international normalized ratio (INR) measurements were obtained via finger stick, using the Roche CoaguChek® INR point-of-care

monitor; *Vitamin K; **Venipuncture (VP).
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Twenty-one days after the addition of metolazone to the pa-
tient’s regimen, the patient‘s weight declined by 53 lbs (24
kg). The patient also had an improvement in NYHA func-
tional class from class IV to III, as the patient reported the
ability to perform activities of daily living without dyspnea.
At this visit, the patient denied any missed doses of warfarin
and stated consistency with vitamin K consumption. His INR
on this date was subtherapeutic at 1.6 on 30 mg weekly. Af-
ter multiple subtherapeutic INRs despite increasing warfarin
dose the patient was eventually placed back on his original
dose from hospital discharge of 42 mg/week 2 months af-
ter starting metolazone therapy. The patient was then lost
to outpatient follow-up due to subsequent hospital admis-
sions secondary to cardiorenal syndrome and was eventually
placed on hospice care due to his advance disease.

3. DISCUSSION

Decompensated heart failure has been reported as a potential
factor associated with increased response to vitamin K antag-
onists for decades.!'”) Hylek et al. found in a retrospective
cohort that elevated INRs returned to normal more slowly in
decompensated heart failure patients receiving warfarin.!%!
Ripley and colleagues performed a small pilot prospective
cohort in HF patients taking chronic warfarin therapy man-
aged in an outpatient university based HF clinic and found
moderate to severe levels of hypervolemia in HF patients

resulted in overanticoagulation.!'”)

To our knowledge, there have not been descriptions in the
literature of individual heart failure patient over a period of
several months that have received warfarin therapy during
periods of disease stability as well as exacerbations. In addi-
tion, the patient described was not receiving any interacting
medication and did not have concomitant interacting diseases
allowing for a clear depiction of the effects of decompen-
sated heart failure on warfarin response. Furthermore the
patient’s lab values show a correlation between his heart fail-
ure management and warfarin dose. Once our patient’s heart
failure symptoms were controlled, their warfarin dose was
stabilized at a higher dose. This case shows that if a patient’s
heart failure can be controlled with few exacerbations, then
a patient can be safely managed on warfarin in an outpatient
setting. However, it should be emphasized that heart failure
patients on vitamin K antagonists require more INR monitor-
ing to ensure the patient stays within the therapeutic range.
INR monitoring becomes especially important when there
is a lack of stability in their weight due to their edematous
state or with the addition of new medications or concomitant
illnesses/diseases.
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