This article provides the home healthcare clinician with a current overview of oral anticoagulants and an appreciation for the interactions and precautions (or safety measures) related to their use. The information focuses primarily on oral anticoagulants, but
also includes references to other antithrombotic therapies.

Case Study: Mrs. O
Mrs. O is a pleasant, alert 72-year-old woman with a
history of atrial fibrillation. She takes warfarin
(Coumadin) daily, self-monitoring and self-adjusting
her dosage on the basis of her physician’s order. She
has been very stable on this regimen for the past 3
years, so her nurse practitioner has instructed her to
check her international normalized ratio (INR)
level every 2 months. Interestingly, Mrs. O’s husband
is receiving home healthcare services as he recovers from a fractured hip. As you perform care for Mr.
O, his wife informs you that the previous week she
started drinking green tea 3 times per day on the advice of her granddaughter, who states it has properties that will help keep her mind sharp.
1. Knowing Mrs. O’s health history, do you have
any concerns?
2. What advice would you provide?
3. What actions should be taken?

Overview of Antithrombolytic
Medications
Oral anticoagulants, used for half a century, are efficient in preventing or delaying the clotting of
blood. Although the most common drugs in this
category have not significantly changed during
this time, the literature includes more information
for clinicians and patients regarding mechanisms
of action, interactions, and cautions. This article
focuses on the most common oral anticoagulant
seen in the community setting: warfarin. In addition, a brief overview of other blood-clotting medications is presented.

Medication Review: Therapeutic
Categories
Coumarins

Coumarins, also called vitamin K antagonists, represent the majority of oral anticoagulants. These
drugs are the most common oral treatment of
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choice for the treatment and prevention of thromboembolic disorders. Warfarin is the most widely
recognized drug in this category. In the first half of
2006, Bristol-Myers reported Coumadin sales of
$110 million (Jones, 2006). Other commonly prescribed anticoagulants are heparin and low-molecular-weight heparins.
Heparin

Injectable heparin has historically been used initially to treat deep vein thrombosis before an oral
anticoagulant such as warfarin can take effect. Heparin is one of the oldest drugs currently still in
widespread clinical use. It was discovered in 1916,
and thus predates the establishment of the United
States Food and Drug Administration (Linhardt,
1991). Heparin is given parentally and has a relatively short half-life of 1 hour. For this reason, if
long-term anticoagulation is required, heparin
often is used only to begin anticoagulation therapy until an oral anticoagulant such as warfarin
takes effect.
Low-Molecular-Weight Heparins

Low-molecular-weight heparins are produced by
depolymerization of unfractionated heparin and
represent a viable alternative in the treatment of
thromboembolic disorders. Patients are increasingly discharged from acute care settings with
daily injections of low-molecular-weight heparins
because of their dosing simplicity. Ardeparin
(Normiflo), dalteparin (Fragmin), fondaparinux
sodium (Arixtra), and enoxaparin (Lovenox) all
are examples of low-molecular-weight heparins
widely used as common treatments in clinical situations such as deep vein thrombosis. Their duration of action is longer, enabling the drug to be administered once daily, often in the home, and
allowing patients to be treated in their own environment. As an added benefit for the home healthcare patient, routine laboratory monitoring for
dose adjustment usually is not required because
of the drug’s more predictable effects.
Platelet-Active Medications

Platelet-active medications represent some of the
more recent therapeutic options the nurse may
encounter in practice. They inhibit platelet aggregation by altering the function of platelet membranes. Common platelet-active drugs include
ticlopidine (Ticlid), clopidogrel (Plavix), dipyridamole (Aggrenox), enoxaparin (Lovenox), and
other small-molecular-weight glycoprotein IIb–IIIa

450 Home Healthcare Nurse

antagonists (Hirsh et al., 2001). It is important to
emphasize that acetylsalicylic acid (aspirin), although not a new platelet-active medication, is the
most frequently used in this category. The potency of acetylsalicylic acid often is underestimated, which can lead to toxicity in patients.

Physiologic Considerations: The
Fundamentals
The blood-clotting mechanisms in our bodies are
complex, initiating the important first step in the
healing of cuts and wounds. This process is beneficial for our bodies. However, there are instances
in which this same mechanism can put a patient at
risk for harm or death. Ironically, this is the same
process that occurs when blood clots or thrombi
develop within our bodies. Finding the equilibrium between the risk of bleeding and the risk of
thrombi developing is important.
The body responds to an injury by forming a
barrier, or a clot, to prevent excessive or further
bleeding. The end result is the formation of a clotted substance called fibrin. Platelets are the first
step in the process of fibrin clot formation (Poole
Arcangelo & Peterson, 2006). They are released
when there is damage to any blood vessel and
continue on to attach to a damaged site. Platelets
collect on the site and activate the remainder of
the clotting processes (Wimberley & Wiggins,
2004).
Two pathways are activated by platelets, resulting in blood coagulation and clots. Each pathway
comprises a series of reactions that rely on the
previous reactions to complete the process,
termed a cascade. The first process, the extrinsic
or the contact activation pathway, results in the
production of thrombin, which is converted to fibrin. Thrombin is the building block of blood coagulation. The second pathway process is the intrinsic or the tissue factor pathway. The main product
of this process is collagen, which is less important
in the body’s coagulation system (Poole Arcangelo
& Peterson, 2006). Together, these processes work
to stop the bleeding and comprise the clotting
cascade.

Thrombus Formation
The body activates the clotting cascade as the result of an injury, such as a laceration. However, the
clotting cascade also can be activated on the walls
of blood vessels for a variety of reasons to form a
clot called a thrombus. Three conditions enable
blood to clot more easily and may result in a
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thrombus. These 3 conditions, known as Virchow’s triad, consist of venous stasis or abnormal
blood flow, vascular or endothelial damage, and
changes in blood chemistry or hypercoagulability.
Wimberley and Wiggins (2004) identify examples
of the clotting cascade as manifested clinically
and the risk for thrombus formation including inherited abnormalities such as antithrombin 3 deficiency and diseases or conditions such as cancer,
diabetes, and pregnancy.
Venous stasis or pooling of blood occurs any
time blood flow is decreased. Examples include
immobility from wearing a cast, having cancer,
pregnancy, obesity, prolonged sitting, and having
a vascular access device. Changes in blood flow
also can occur with prosthetic heart valves or
from heart arrhythmias such as atrial fibrillation.
Patients with these conditions are at a high risk
for thrombi development (Wimberley & Wiggins,
2004).
The body responds to vascular damage such as
atherosclerosis, devices in the vein, infection, or
surgery by activating blood-clotting mechanisms.
Platelets form a plug, and the clotting pathways
are put into motion, resulting in a thrombus. Clinical manifestations of this process occur when the
clots form in the legs, resulting in a deep vein
thrombosis. The same process occurring in the
heart can result in myocardial infarction when the
clot occludes oxygen flow. Similarly, when clots
occur in the vessels of the brain, an ischemic
stroke may occur. A thrombus that breaks free
from the side of a blood vessel and travels in the
bloodstream until it meets resistance from smaller
blood vessels, such as those in the lung, is called
an embolus (Poole Arcangelo & Peterson, 2006).

Dosing Regimen: The Thin Line
Defining a Therapeutic Range
Several factors must be considered when prescribers determine the dosing of anticoagulants.
Considerations include the requirement for therapy, the comorbid conditions and medications,
and the desired intent of treatment. Medications
are given to prevent thrombi in patients for varying reasons. The rationale for their use may include patients who demonstrate risk factors for
future disease processes, the need to dissolve
clots that have already formed, or the prevention
of further injury or disability.
As discussed earlier, there are several categories of anticoagulant medications, each of
which works on a different part of the blood-clot-
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ting pathways. Depending on the patient’s unique
condition, he or she may have to take anticoagulant medication for short-term therapy or for the
remainder of his or her life (Poole Arcangelo & Peterson, 2006).
Warfarin, the most commonly used oral medication, is indicated for prevention and treatment
of thrombi. It often is prescribed for patients who
have atrial fibrillation, pacemaker replacements,
or heart valve replacements. In these cases, the
medication is indicated for thrombi prevention,
and also is used for the treatment of deep vein
thrombosis (Heneghan et al., 2006). The warfarin
dosing regimen is determined by a diagnostic test
used to monitor the amount of warfarin acting on
the body. Patients either self-dose according to
guidelines from their prescribing clinician or take
the amount of medication determined by the professional.

Monitoring and Diagnostic Testing
The safety and effectiveness of medications that
prevent blood clots are monitored through blood
tests that correspond to the part of the blood-clotting pathway affected by the medication. Historically, the blood test for monitoring warfarin is
called the prothrombin time (PT). It measures the
time required for the blood to clot after a clotting
reagent is added to the blood. This process assesses several factors in the extrinsic pathway for
clotting, specifically factor VII. The synthesis of
factor VII requires vitamin K (Poole Arcangelo &
Peterson, 2006). Although the test really measures
the PT, the value also can vary depending on the
differences in the batch of reagent that is added.
To ensure that the various results can be compared, the PT result is given as an international
normalized ratio (INR). This is merely a standardization formula for the PT results (Poole Arcangelo & Peterson, 2006).
To be effective, the INR level must stay within a
very small range. An INR for a person not receiving
anticoagulant treatment is 0.9 to 1.1. The therapeutic range for the prevention of thrombus formation
is 2.0 to 3.0 (Poole Arcangelo & Peterson, 2006). An
INR level exceeding the therapeutic range means
that the blood takes too long to clot, thus putting
the patient at risk for bleeding. When the INR level
is below the therapeutic range, the patient has
none of the anticoagulant benefits and is at risk for
thrombus development (Heneghan et al., 2006).
The dose-response relationship of warfarin
varies extensively from individual to individual.
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Brands of medication should not be interchanged
because even small variances between manufacturers may cause significant differences in anticoagulants. An example of this would be the dose adjustment necessary with increased age. The
often-suggested empiric starting dose of 5 mg/day
likely would result in supratherapeutic INR values
for many elderly patients. Systematic overdosing
of patients 80 years of age or older may partly explain the observation that the risk for major hemorrhage is highest in older patients and in the
early phase of therapy (Garcia et al., 2005).
Dosages of warfarin also are color coded by dose,
making it easier for patients to take the correct
dose, and for the clinician to be alert to changes if
the patient indicates his or her pills are a different
color.
Home Testing

Because the therapeutic range for warfarin is so
narrow, monitoring of the INR level is essential to
ensure the safety of patients and to decrease the
risk of medication-related adverse events or recurrence of disease. In addition to the numerous extraneous variables that can affect INR levels, monitoring can be a time-consuming and inconvenient
process for patients, significantly affecting their
compliance with testing.
Patients who start warfarin therapy begin by
having an INR level check every day. Once the patient reaches the therapeutic range and is “stable,” the INR can be checked over longer intervals.
For most patients, this is either weekly or
monthly. The patient traditionally has had to visit
an office or diagnostic laboratory to have blood
drawn, and results often were not available for
several hours (Katz & Marques, 2004). Innovative
changes in INR testing have resulted in more immediate results, which translate into increased patient convenience.
One of the recent INR testing advances is the
development of several handheld monitors for
point-of-care INR testing. There are several versions of monitors, but they all provide simple and
quick testing of INRs at home (Katz & Marques,
2004). Point-of-care INR testing has created new
challenges for clinicians who work in home care.
They may be asked to take a monitor to a patient’s
home and administer the test. In these instances,
careful calibration of the monitor along with a
complete history of the patient’s health and medication is needed to ensure safe and effective care
(Katz & Marques, 2004).
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Some patients encountered by home health
nurses may be “self-monitoring” and self-adjusting
their medication. Some patients are very capable
and able to do this safely and effectively
(Heneghan et al., 2006). Clinicians attending these
patients in their homes need to assess the level of
knowledge and understanding about the monitoring system and medication. Clinicians need to be
aware of the need for careful monitoring of all new
medications and dietary changes and habits as
they review INR logs at every visit.

Dietary Considerations
Despite their popularity over the past 50 years, anticoagulant medications such as warfarin come with
a complicated set of dietary and concurrent medication interactions that influence patient compliance
and may add to clinician confusion. Foods that contain vitamin K decrease the anticoagulant effect and
represent one of the biggest challenges for patients
and caregivers.
The foods listed in Table 1 (taken from Daugherty & Smith, 2006) should be consumed with extreme caution and in limited amounts by patients

Table 1. Foods That Contain Vitamin K
Asparagus
Beans
Broccoli
Brussel sprouts
Cabbage
Cauliflower
Cheese
Collards

Fish
Milk
Mustard greens
Pork
Rice
Spinach
Turnips
Yogurt

Note. Data from Daugherty, N.E., & Smith, K. M. (2006). Dietary supplement and selected food interactions with warfarin. Orthopedics, 29(4), 309.

www.homehealthcarenurseonline.com

receiving anticoagulant therapy. This does not
mean these foods should be avoided entirely.
However, they should be ingested consistently to
ensure that anticoagulation levels are maintained
at a constant level.
Just as important as awareness for ingestion of
foods high in vitamin K is the issue of malnutrition, especially in the elderly. Clinicians need to be
aware of any dietary pattern changes that will
have an impact on the narrow therapeutic range
of anticoagulant medications.
In addition to foods high in vitamin K, clinicians
should advise patients to be cautious when drinking alcohol. Both chronic alcohol use and binge
drinking have the potential to alter the therapeutic level of anticoagulant medications. Although
some studies indicate that mild alcohol ingestion
may not have a significant impact on the coagulation levels of patients (Chaffman, 2001), avoidance
of alcohol in any quantity still is recommended by
clinicians because even small amounts increase
the risks for other serious complications such as
falls and reduction in patient compliance.

Medication Interactions
An extensive literature has explored the numerous
medication interactions with warfarin (Alex 2006;
Chaffman 2001; Iza et al., 2004; Michael 2001;
Mirella 2006; Nicholls & Sani, 2004; Ruddock 2005).
An understanding of these interactions will lead to
safer patient outcomes. The most often discussed
interactions are those that result in the dangerous
reduction of clotting factors and the interference
of vitamin K metabolism.
Numerous medications either increase or decrease the anticoagulant effect of warfarin and
other common anticoagulants. Common medications that may interact with anticoagulants are
displayed in Tables 2 and 3. Although the presented lists are not exhaustive, they do represent
the more common drug interactions reported in
the literature. With the increased use of alternative medicines in the community, clinicians should
be aware that products such as St. John’s Wort,
green tea, ginseng, and garlic may lower the concentration of warfarin in blood, and that ginkgo is
associated with bleeding when combined with
warfarin (Hoblyn & Brooks, 2005; Daugherty &
Smith, 2006). To make decisions regarding drug interactions with natural medicines, the clinician
needs accurate and complete information. Because the “contents” of natural medicines are not
standardized (e.g., purity, potency, batch-to-batch
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Table 2. Agents That May Reduce the
Effect of Anticoagulant Therapy
The therapeutic range of anticoagulant medication may be affected by a variety of different
mechanisms that produce a reduction in effect
of the primary medication. These mechanisms
include absorption inhibition across the GI tract,
counteraction of anticoagulant effect of primary
medication, lower plasma warfarin concentration, and the increase in the induction of clotting factors.
Medication Class

Medication

Antithyroid

Tapazole
Barbiturates
Butisol
Phenobarbital

Lipid lowering

Cholestyramine
Fenofibrate
Fluvastatin

Cardiovascular

Digitalis
Nitroglycerin

Miscellaneous

Antihistamines
Carbamazepine
Dichloralphenazone
Nicotine
Rifampin
Sucralfate
Vitamin K
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Table 3. Agents That May Increase the
Effect of Anticoagulant Therapy
The therapeutic range of anticoagulant medication may be affected by a variety of different
mechanisms that produce an increase in the effect of the primary medication. These mechanisms include the inhibition of the metabolizing
liver enzymes, the decrease in CYP20 activity,
an increase in the incidence or degree of overanticoagulation, the alteration of platelet aggregation, and the impairing of platelet function.
Medication Class

Medication

Antiarrhythmics

Amiodarone

Antifungals

Griseofulvin

Antibiotics

Azithromycin
Ciprofloxacin
Levofloxacin
Metronidazole
TMP/SMX
Erythromycin
Doxycycline
Norfloxacin
Cephalosporins
Penicillins

NSAIDs

Aspirin
Ibuprofen
Diclofenac
Naproxen

Pain medication

Acetaminophen
Tramadole

Miscellaneous

Cimetidine
Clofibrate
Danazol
Disulfiram
Fluconazole
Glucagon
Loop diuretics
Omeprazole
Oxandrolone
Oxyphenbutazone
Phenylbutazone
Quinine
Sulfinpyrazone
Valproic acid
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variability), the information needed to determine
the occurrence of a drug-herb interaction frequently is not available or difficult to evaluate.

Influenza Vaccine Implications
The World Health Organization (2005) also has reported that there may be the potential for warfarin toxicity in patients receiving influenza vaccination. Given that a high number of communitydwelling seniors receiving warfarin also are prime
candidates to receive this immunization, clinicians are advised to monitor for subtherapeutic
INR values, adverse reactions, or toxicity in patients receiving this combination.

Adverse Effects and Safety
Considerations
One of the most critical times for patients is at the
beginning of treatment with anticoagulation medications. Various adverse effects are possible.
Some of the more common include hemorrhage,
gastrointestinal bleeding, and nonhematologic
side effects. All forms of anticoagulants can cause
major hemorrhage or excessive bleeding during
therapy. This is estimated to occur 1.1 to 3.6 times
per 100 patient years (Penning-van Beest et al.,
2005) and represents the most immediate concern
for clinicians and patients alike. Any signs of
bleeding must be reported to the prescribing clinician immediately. Clinicians should continually
question their patients on the presence of red flag
factors such as hematuria (blood in the urine),
melena stool (tarry-looking stool, stool that contains blood), epistaxis (nosebleeds), bleeding
gums, unexplained vaginal bleeding, frequent/severe bruising, or the presence of skin purpura
(tiny red or purple spots on the skin). Treatment
usually consists of discontinuing the anticoagulant or reducing the dose, depending on the nature of the bleeding.
Bleeding also is dependent on other conditions
the patient may have. A history of gastrointestinal
bleeding or the presence of hypertension, cardiac
disease, or renal insufficiency can significantly increase the risk of bleeding.

Older Adults and Anticoagulant
Therapy
Age may indirectly be a cautionary factor with anticoagulant therapy. Historically, prescribers have
been hesitant in prescribing medications such as
warfarin to older adults (Bajorek et al., 2006). The
literature provides conflicting evidence as to the
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research basis for this practice, with some studies
supporting age as a risk factor and others showing
no significant interaction (Chaffman, 2001). A
more important caution for these medications involves patient and environment changes that increase a risk for falls. This reinforces the need to
assess for falls as well as cognitive and functional
changes for all patients in the community currently taking anticoagulants.
In addition, liver disease decreases the synthesis of clotting factors, so an increased anticoagulant effect is seen in patients with this condition.
Because anticoagulants have been shown to
cross the placenta, pregnant patients are not advised to initiate or continue therapy because of
the risk for structural or central nervous system
problems.
Infection of any form or kind also is a concern
with patients taking anticoagulants. This is primarily because there is a higher risk of neutropenia
(decrease in the number of white blood cells) during the first 3 months of therapy, greatly increasing the risk of infection. For this reason, patients
need to report any incidents of sore throat, chills,
fever, or infection, especially during the initial
months of therapy (Wynn et al., 2002).
Dermal necrosis is an unusual but serious nonhematologic side effect. Any necrotic skin lesions
or cyanotic toes noticed at assessment need to be
reported immediately to the physician for followup care.

Side Effects: More Than Bleeding
Side effects also will vary somewhat depending
on the medication ingested. For example, aspirin
toxicity can manifest with even small doses in
the form of tinnitus (ringing in the ears),
headache, cognitive changes, or diarrhea (Judith,
2004). Still other side effects of anticoagulants
can include serious skin rash, chills, or stomach
pain. With each new medication added to a regimen, clinicians and patients both need to ensure
that they are reviewed and safety measures reinforced.

Case Study Discussion Continued
When nurses care for patients in the home, the entire family becomes the client, as demonstrated by
the reported case. Mrs. O is a classic case of a patient initiating a health-seeking behavior with the
best of intentions to the potential detriment of her
current medication regimen. As discussed, many
medications and foods influence the effects of war-
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farin. Of concern is the possibility that Mrs. O’s
green tea may influence the effects of the anticoagulant she is taking and put her at risk for either a
thrombus or bleeding.
To alleviate any potential interaction, you should
advise her to stop the ingestion of green tea immediately. Mrs. O currently self-monitors and self-adjusts her warfarin. You should encourage her to
check her INR level now and contact her prescribing
clinician for an appointment to review the results as
soon as possible. In the interim, you should acknowledge that education is a strong motivator for
change and discuss with the couple the rationale behind the interaction, explaining that green tea can
be a significant source of vitamin K and thus may
antagonize the effect of Mrs. O’s warfarin. It also is
appropriate to use this opportunity to review the entire family’s food and medicine intake with alertness
for any further interactions.
Finally, you need to explore with the patient the
rationale behind the new behavior. Mrs. O expressed the need to “keep her mind sharp.” Using
the relationship developed thus far, you can explore
this concern further.

Summary
It is imperative that patients be reminded frequently about the implications of changes in their
routine use of oral anticoagulants. Changes in an
underlying condition such as an exacerbation of
acute heart failure or a new acute illness such as a
fever or gastrointestinal illness may have a significant impact on INR results. Any new developments must be reported to the primary care clinician. Additional situations to discuss with patients
include missed doses, any patient self-altering
dosing regimen, large bruising, and new bleeding
problems (e.g., vaginal, nose, gums).
New developments in medications, such as oral
direct thrombin inhibitors (DTIs), may soon provide a useful and well-accepted alternative to current anticoagulant prescribing trends. Although
these DTI medications still have some way to go
before being fully approved (Lane et al., 2006), the
opportunity for medical advancement exists. Regardless of the evolution of DTIs and other emerging medications, anticoagulation will continue to
be the mainstay of cardiovascular treatment
throughout North America.
Repetitively engaging the patient in a dialogue
on the importance of communicating any
changes in activities of daily living and seemingly
unimportant minor illnesses is imperative. Ba-
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jorek et al. (2006) report that the universally acknowledged suboptimal use of anticoagulants in
the target population of the elderly may be attributed to the lack of support services to assist
both prescribers and patients with the initiation
of anticoagulant use as well as subsequent
lifestyle and medical management. Home health
nurses and therapists are invaluable in addressing this need. Communication between patient
and healthcare team members cannot be overemphasized as a critical component of successful
anticoagulant therapy.
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CE TEST QUESTIONS
GENERAL PURPOSE
To provide registered professional nurses with current information on oral anticoagulants and an appreciation of the interactions, precautions, and
safety measures related to their use.

4. The most commonly used platelet
active medication is
a. enoxaparin (Lovenox).
b. clopidogrel (Plavix).
c. ardeparin (Normiflo).
d. acetylsalicylic acid (aspirin).

9. Warfarin is prescribed for patients
who have atrial fibrillation primarily
to
a. help stabilize the atrial rate.
b. minimize atherosclerosis.
c. prevent thrombi formation.
d. treat coexisting deep-vein thrombosis.

5. The first ingredient in the process of
forming a clot is
a. platelets.
b. fibrin.
c. thrombin.
d. collagen.

10. Which international normalized
ratio (INR) is considered to be
within the therapeutic range for
preventing thrombus formation?
a. 1.4
b. 2.4
c. 3.4
d. 4.4

LEARNING OBJECTIVES
After reading this article and taking this test,
you should be able to:
1. Outline the various types of and indications
for anticoagulant medications.
2. Discuss the physiology of clot formation.
3. Discuss the precautions and monitoring
recommended for patients taking
anticoagulants.
4. List the most common food and drug
interactions relevant to anticoagulants.
1. Most oral anticoagulants are
a. coumarins.
b. forms of heparin.
c. low-molecular-weight heparins.
d. platelet-active medications.
2. Heparin has a half-life of
a. 30 minutes.
b. one hour.
c. 90 minutes.
d. two hours.
3. Which of the following is a low-molecular-weight heparin?
a. clopidogrel (Plavix)
b. dipyridamole (Aggrenox)
c. dalteparin (Fragmin)
d. ticlopidine (Ticlid)
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6. The extrinsic or the contact activation pathway results in the production of
a. platelets.
b. fibrin.
c. thrombin.
d. collagen.

11. In older adults, the often-suggested
empiric starting dose of 5 mg/d of
warfarin is likely to result in
a. an increased risk for bleeding.
b. an appropriate therapeutic level.
c. an increased risk for thrombi.
d. gradually increasing confusion.

7. The intrinsic or the tissue factor
pathway results in the production of
a. platelets.
b. fibrin.
c. thrombin.
d. collagen.

12. When warfarin therapy is started,
patients’ INR levels are usually
measured
a. daily.
b. weekly.
c. every two weeks.
d. monthly.

8. Having a vascular access device can
activate which component of Virchow’s Triad?
a. hypercoagulability
b. venous stasis or abnormal blood flow
c. changes in blood chemistry
d. vascular or endothelial damage

13. Which of the following foods
should patients on anticoagulant
therapy consume with extreme
caution and in limited and consistent amounts?
a. carrots
b. potatoes
c. broccoli
d. radishes
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14. Which herbal preparation is associated with bleeding when combined
with warfarin?
a. ginseng
b. St. John’s wort
c. garlic
d. ginkgo

16. The most immediate adverse-effect
concern for patients on anticoagulation therapy is
a. vomiting.
b. stomatitis.
c. hemorrhage.
d. dermal necrosis.

15. According to the World Health Organization, there might be a risk of warfarin toxicity associated with which
immunization?
a. influenza
b. pneumonia
c. hepatitis
d. chickenpox

17. During the first three months of anticoagulant therapy, patients are at an
increased risk for
a. syncope.
b. infection.
c. hypertension.
d. thyroid dysfunction.
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18. Which of the following medications is
known to increase the effects of anticoagulants?
a. ibuprofen
b. digoxin
c. pseudoephedrine
d. nitroglycerin
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