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Mr. Roberts, who had chronic
liver disease, was admitted with
abdominal pain and found to
have thrombosis of the superior
mesenteric vein with an ischemic
bowel. After surgery to resect the
diseased bowel, Mr. Roberts was
placed on an unfractionated
heparin (UFH) infusion to prevent
further ischemic bowel complica-
tions. After surgery, his platelet
count was 118,000/mm3. Nine
days later, his platelet count had
fallen to 14,000/ mm3, although
the patient did not have any
active bleeding despite his throm-
bocytopenia or the ongoing
heparin therapy. The hematologist
suspected a diagnosis of heparin-
induced thrombocytopenia (HIT).
A blood test for heparin-associat-
ed antibodies returned as positive,
indicating he had developed an

antibody, or allergy, to
heparin, and confirmed
the diagnosis. Although
Mr. Roberts had no obvi-
ous signs of clotting,
upper and lower extremi-
ty Doppler studies were

ordered to evaluate for possible
occult thrombosis. These studies
showed deep vein thrombosis
(DVT) in both arms and the right
leg. The heparin therapy was dis-
continued and a direct thrombin
inhibitor (DTI) was started.

HIT’s history
Heparin-induced thrombocy-
topenia occurs when the body
develops an antibody, or allergy,
to heparin. When this happens,
instead of heparin acting as an
anticoagulant, thrombocytope-
nia, and paradoxically, throm-
bosis, may develop. Heparin,
frequently used in the critical
care unit, is the medication
most likely to cause thrombocy-
topenia.1 In critical care
patients, HIT may be an under-
lying, unrecognized condition
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with possible life and limb threat-
ening consequences. It’s impor-
tant for the critical care nurse to
become knowledgeable about
this potentially catastrophic phe-
nomenon as the ability to assess
for and recognize HIT are critical
keys to exemplary patient out-
comes.

Heparin has been important in
the treatment of thrombosis since
the 1950s. By 1958, reports began
to emerge of patients experienc-
ing multiple emboli after starting
heparin therapy. After this had
been observed in several patients,
it was concluded there was a
relationship between the use of
heparin and the thrombotic com-
plications. Often, such patients
either required multiple surgeries
to remove emboli, suffered am-
putations, or died. This condition
became known as the “white clot
syndrome,” since the thrombi
were frequently noted to be pale,
salmon-colored clots. In 1973,
thrombocytopenia was recog-
nized as an integral part of this
syndrome and it became known
as “Heparin-induced thrombo-
cytopenia.”2

Pathophysiology of HIT
When there is vascular injury in
response to trauma, surgery, car-
diopulmonary bypass, or inflam-
mation, platelets become activat-
ed and release various compo-
nents as a part of the hemostasis
process.3,4 One of these compo-
nents is platelet factor 4 (PF4). If
the patient is receiving heparin
(H), heparin molecules may bind
to PF4 resulting in PF4-H com-
plexes. Some patients develop
antibodies to PF4-H. The anti-
body may attach to the PF4-H
creating a new complex.3 This
PF4-H-antibody complex may

bind to the surface of platelets
and cause further, intense plate-
let activation and the release of
procoagulant-rich platelet micro-
particles.5 This, in turn, may acti-
vate the blood coagulation sys-
tem, generating thrombin and
causing clot formation.4,6 The
combination of platelet activation
and removal of circulating anti-
body-coated platelets typically
results in the thrombocytopenia
characteristic of HIT. It is, how-
ever, possible for thrombosis to
be present without thrombocy-
topenia. (See Pathophysiology of
HIT.)3

Clinical features of HIT
The clinical features of HIT are
thrombocytopenia, a decreased
platelet count, and possible
thrombosis occurring after hepa-
rin therapy. Any type, route, or
amount of heparin can trigger
HIT, however, UFH triggers HIT
more often than low-molecular-
weight heparin (LMWH).7

Thrombocytopenia: In the con-
text of HIT, thrombocytopenia is
defined as a fall in the platelet
count of more than 50% from
the patient’s preheparin base-
line. It’s important to recognize
that if the initial platelet count is
high; such a change may not
result in true thrombocytopenia
since the value may remain in
the “normal” range. This under-
scores the importance of regular-
ly monitoring the platelet counts
during and after heparin thera-
py. The fall in platelet count typ-
ically starts 5 to 14 days after the
initial heparin exposure.8 Any
fall in platelets in conjunction
with heparin therapy should
raise suspicions of HIT. Al-
though the platelet count may be
very low, HIT patients generally

do not bleed unless other com-
plications, such as sepsis, are
also present.9 

Thrombosis: Thrombotic
events may be venous, (pul-
monary embolus [PE], DVT) or
arterial (occlusion of lower limb
arteries, stroke, and myocardial
infarction). Some patients may
experience a “prothrombotic
storm” with multiple throm-
boses such as DVT, PE, stroke,
etc.8 Alternatively, thrombosis
in the patient with HIT may be
asymptomatic and only discov-
ered when assessment tests
such as a Doppler ultrasound
are performed. In general, HIT
should be suspected when any
new, progressive, or recurring
thrombosis develops during or
soon after heparin therapy,
regardless of the platelet count.7

Other clinical symptoms:
Skin lesions at subcutaneous
injection sites and systemic
reactions when an intravenous
(I.V.) heparin infusion is started
may also occur.10

Patient population and
type of heparin
The patient population and type
of heparin plays a role in the fre-
quency of HIT. Approximately
50% of cardiac surgery patients
who receive UFH develop the
PF4-H antibody, although proba-
bly less than 1% develop clinical
HIT.11 In contrast, only 15% of
orthopedic surgical patients who
receive postoperative prophylaxis
with UFH develop the antibody,
but 5% develop thrombosis.10

The move to LMWH for orthope-
dic surgery has reduced the inci-
dence of HIT to less than 1%.7

There’s a very low risk of HIT in
obstetrical and medical patients
who receive LMWH.10
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Transient nature of 
antibodies
Heparin antibodies tend to be
transient and, in most cases, will
eventually become undetectable.
Typically, 60% to 90% of patients
will test negative for the heparin
antibody after 100 days, although
it may be detectable in some indi-
viduals for up to 6 months or
longer.9,12,13

Presentations of HIT
There are three known distinct
presentations of HIT. In classic
HIT, the patient develops throm-
bocytopenia 5 to 14 days after
beginning heparin therapy. If
there’s a history of previous hep-
arin exposure in these patients, it
would most likely be a “remote”
history defined as more than 100
days prior.9

Rapid onset HIT is character-
ized by a fall in the platelet count
shortly (within 1 to 3 days) after
heparin is started. These patients
generally have received heparin
in the recent past, and have a
preexisting circulating PF4-H
antibody. In such cases, reexpo-
sure of heparin rapidly causes
thrombocytopenia and possibly
thrombosis, without the typical
delay needed to generate a new
antibody.9,12

Delayed onset HIT begins
days or weeks after the discontin-
uation of heparin therapy. It’s
possible that some cases repre-
sent a delayed clinical recognition
of HIT, although most patients
appear to have a truly delayed
onset of the condition.9 The
recognition and prompt treat-
ment of HIT is essential in both
instances. Typically, a patient
receives heparin and is dis-
charged after an uneventful hos-
pital course. After a period rang-

ing from several days to a few
weeks, the patient develops
symptoms of thrombosis and
returns to the hospital, frequently
presenting to the emergency
department (ED).14 In these
cases, if the possibility of delayed
onset HIT isn’t considered, and
the patient is reexposed to hep-
arin, his or her condition will be
significantly exacerbated by the
anticoagulant treatment. 

Diagnostic tests 
Heparin-induced thrombocytope-
nia is a clinicopathologic syn-
drome which implies that both
the clinical findings and laborato-
ry test results are crucial compo-
nents in the diagnosis.15 Never-
theless, treatment of the condi-

tion should not await the return
of laboratory test results.
Platelet counts: The key to the
recognition and diagnosis of HIT
is the platelet count. Knowing the
baseline preheparin count is criti-
cal, as this is the value future
platelet counts will be compared
to for assessing the percentage of
platelet fall. Patients who are at
the highest risk for developing
HIT, such as those receiving
UFH, should have platelet counts
at least every other day. Patients
receiving LMWH, which has less
risk of HIT, can be monitored 2
to 3 times a week.7

Specific tests for the PF4-H
antibody: Laboratory confirma-
tion of the diagnosis of HIT rests
with the demonstration of a cir-
culating antibody to the PF4-H
complex. Commonly used tests
include platelet aggregation (PA),
the serotonin release assay 
(SRA), and the enzyme-linked
immunosorbent assay (ELISA).
The PA and SRA tests are both
activation (or functional) tests,
which rely on the ability of the
PF4-H antibody to activate
platelets.15,16 Both methods
require the laboratory to obtain
normal donor platelets for the
test, and are quite technically
demanding. The SRA also uses
radioisotopes and isn’t offered in
most laboratories. The ELISA
tests for the presence of PF4-H
antibodies in the blood direct-
ly.15,16 This test is more sensitive
for HIT antibodies than the SRA,
but is less specific for clinical
HIT.7 The test is offered by more
laboratories as it is easier to per-
form than the SRA. It’s important
to be aware that a patient may
test positive for the presence of
the heparin antibody without
having clinical signs of HIT. This
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is particularly true of patients
recovering from cardiovascular
surgery. 

The “iceberg” theory  
The fact that patients may have a
circulating HIT antibody, without
clinical HIT has led to the elabo-
ration of the iceberg theory.7,9 In
this analogy, patients with clinical
HIT are usually obvious and may
be compared to that part of the
iceberg that is visible above the
waterline. For cardiac surgery
patients, these are the minority. A
much larger proportion of pa-
tients may develop HIT with
thrombocytopenia as their only
symptom. Such individuals may
or may not be recognized depend-
ing on the vigilance of their
healthcare providers, and are rep-
resented by that portion of the
iceberg just below the waterline.
Far below the waterline however
and generally unrecognized, are
those patients that develop anti-
bodies without any clinical symp-
toms attributable to HIT. 

Managing HIT
Consider the various ways clini-
cians can manage HIT.
Stopping heparin: The ultimate
goal of the management of HIT is
to reduce the risk of thrombosis
by reducing platelet activation
and thrombin generation. The
first line of treatment, when HIT
is suspected, is to immediately
stop all sources of heparin includ-
ing “hidden” heparin and treat
promptly with a DTI.1 Sources of
heparin clearly include therapeu-
tic heparin, such as UFH, and
LMWH, but should also include
heparin flushes and heparin-coat-
ed invasive lines. As alternatives,
DTIs may be used in place of
UFH or LMWH, normal saline

(NS) flushes instead of heparin
flushes, and heparin-coated inva-
sive lines replaced with nonhep-
arin coated lines.

It must be emphasized that in
thrombocytopenic patients with
HIT but no thrombosis, stopping
heparin alone isn’t an adequate
treatment; after cessation of
heparin, there’s a 50% chance of
a new thrombosis developing
over the next month.7 Effective
anticoagulation, usually in the
form of a DTI, is required. 
Alternative anticoagulation:
Since HIT is accompanied by the
formation of thrombin, the class
of I.V. anticoagulants, known as
DTIs, is a central component of
the management of HIT. As their
name implies, these agents bind
directly with and inactivate
thrombin.5 A DTI should be
administered without delay when
there is clinical suspicion of HIT
and should not await the results
of laboratory tests for HIT. The
three DTIs currently available 
are lepirudin, argatroban, and
bivalirudin. It’s important to note
that there are no reversal agents
for DTIs, analogous to the use of
protamine sulfate for heparin.
They do, however, have relatively
short half-lives, and knowledge of
these is important in their use
and management. 
Lepirudin (Refludan): Lepiru-
din is approved for treating HIT
patients with thrombosis to pre-
vent the development of further
thromboembolism. It’s cleared
through the kidneys and has a
half-life of about 60 minutes. In
patients with decreased renal
function, significant dosage
adjustment is required. Patients
may develop antibodies to lepi-
rudin, which may impair the
clearance of the drug and rarely

cause a serious anaphylactic reac-
tion.5,17

Argatroban: Argatroban is
approved for the prophylaxis
and treatment of thrombosis in
patients with HIT. It’s cleared
through the liver and isn’t recom-
mended for patients with liver
impairment. Argatroban has a
half-life of approximately 40 min-
utes, and because it’s derived
from L-arginine, a natural amino
acid, it does not appear to trigger
antibody formation.18 Activated
partial thromboplastin (aPTT) val-
ues return to baseline after 2 to 4
hours.19

Bivalirudin (Angiomax):
Bivalirudin is approved for use in
percutaneous coronary interven-
tion (PCI) and also for HIT in
PCI. Although not approved for
prophylaxis or treatment of HIT,
successful “off-label” use in these
settings has been reported.20,21

It’s metabolized mainly in the
plasma (80%) with the remainder
(20%) through the kidneys. Some
dosage adjustment is needed in
patients with renal dysfunction,
but much less than lepirudin.
Bivalirudin has a very short half-
life of 25 minutes. This makes it
useful for patients who might
need anticoagulation stopped for
invasive procedures or who 
have a high risk of bleeding.
Bivalirudin is a synthetic deriva-
tive of hirudin. Even though it
does not seem to trigger the
development of antibodies, if a
patient has had lepirudin in the
past, it may cross-react with anti-
bodies that may have been
formed from the previous lep-
irudin exposure.21

It’s important to be aware that
the DTIs are monitored by the
aPTT in a similar manner to
heparin. However, they may also
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affect the prothrombin time and
the international normalized
ratio (INR), which can compli-
cate the transition to warfarin
therapy.19,21

Warfarin (Coumadin): The use
of warfarin alone as a treatment
for HIT is contraindicated. Due
to the extreme hypercoagulable
state in HIT, initial unopposed
warfarin therapy can trigger
worsening of venous thrombosis,
venous limb gangrene and/or
skin necrosis. Skin necrosis is
caused by tiny thrombotic events
in the central fatty areas of the
body.23 Therefore, warfarin
needs to be teamed with DTI
therapy. Warfarin may be slowly
initiated after the patient’s plate-
let count has recovered to at least
100,000/mm3 while on DTI ther-
apy.19 The starting dose should
be the same as a typical daily
maintenance dose, and certainly

less than 5 mg. Loading doses
(greater than 5 mg) should not be
used. The DTI and warfarin
should overlap by at least 5 days,
until the INR has been therapeu-
tic for 2 days.19 DTIs, especially
argatroban, have a varying im-
pact on the INR. Therefore, it’s
important to follow the manufac-
turer’s therapeutic INR recom-
mendation for the overlap of
warfarin. Warfarin therapy
should be continued for at least 2
to 4 weeks after initiation, due to
the continued risk of HIT-associ-
ated thrombosis.5 In addition,
long-term anticoagulation with
warfarin may be needed for an
ongoing condition. (See Sum-
mary of HIT treatment.)

Additional HIT 
management points
Inferior vena cava filters (IVCs)
should be avoided, as they may

increase the risk of thrombosis in
the inferior vena cava, DVT, and
PE.12,24

If HIT is ruled out 
If HIT can be excluded after a
thorough evaluation of clinical
symptoms and laboratory testing,
including repeat testing as indi-
cated, heparin therapy may be
reinitiated.1

Case studies
The following three case studies,
classic presentation, rapid onset,
and percutaneous inserted cen-
tral catheter (PICC) line with
heparin flushes, illustrate com-
mon cases of HIT.
Case 1: Classic presentation
The case at the beginning of this
article illustrates the classic char-
acteristics of HIT. Mr. Roberts
received UFH, which triggered
thrombocytopenia 9 days after
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Summary of HIT treatment  

Step Action Comment

1 HIT suspected Notify physician.

2 Stop heparin Based on the prescriber’s orders, stop all heparin, including flushes and 
drips, and assist in changing heparin coated invasive lines as needed.

3 Send laboratory samples Treat patient as if they have HIT while waiting for results. Retesting may be 
needed.

4 DTI therapy—start and monitor On physician orders—DTI should be started before lab results are back. 
Dosage adjustments are made based on the aPTT.

5 Watch for platelet count When platelet count is at least 100,000/mm3, dual anticoagulation therapy 
recovery with warfarin can be instituted.

6 Initiate warfarin therapy Initiate warfarin slowly at less than 5 mg, typical of the daily maintenance 
dose range. Do not give a loading dose of greater than 5 mg.

7 DTI/warfarin overlap Overlap at least 5 days and until INR is therapeutic for 2 days.

8 INR therapeutic value It varies with the DTI follow manufacture’s recommended INR value.

9 Discontinue DTI When the INR value has been therapeutic for 2 days. 

10 Recheck INR After DTI is discontinued, retest INR. 

11 Continue warfarin Continue up to 4 weeks or ongoing as clinical condition warrants (for 
example, atrial fibrillation or mechanical heart valve).



the start of heparin therapy. This
timing put the thrombocytopenia
in the typical 5 to 14 day window
for HIT. Even though the platelet
count fell to 14,000/mm3, there
was no bleeding. Mr. Roberts had
no obvious signs of clotting, how-
ever, the ultrasound testing was
ordered due to the risk of throm-
bosis in HIT. This case illustrates
the classic presentation of HIT.
However, the critical care nurse
needs to be aware that HIT may
occur in different presentations. 
Case 2: Rapid onset HIT
Mr. Green had an uncomplicated
postoperative course following
coronary artery surgery and was
discharged home. He was doing
well for about 6 days when he
noticed some right thigh and calf
pain. His physician sent him to
the ED, where an ultrasound
exam indicated he had extensive
right calf and thigh DVT. He was
also found to have bilateral PE.
His platelet count on admission
was 400,000/mm3 and he was
treated with UFH for the throm-
bosis. The next day his platelet
count had fallen to 160,000/mm3

and a heparin antibody test was
ordered. The heparin drip was
immediately discontinued and a
DTI started. The test returned
positive, confirming a diagnosis
of HIT. Following recovery of his
platelet count, Mr. Green was
transitioned to warfarin and was
discharged home without further
complication.

Mr. Green exhibited the hall-
mark signs of rapid-onset HIT.
He had a recent history of car-
diac surgery, which carries a high
incidence of HIT antibody forma-
tion. His platelet count fell rapid-
ly after reexposure to heparin,
indicating the presence of a pre-
existing circulating HIT antibody. 

Case 3: PICC line with
heparin flushes 
Mr. Brown, 60, was brought to
the ED with complaints of ten-
derness and swelling in the left
upper arm. One month ago, Mr.
Brown had been hospitalized for
an infectious process and subse-
quently discharged to a skilled
nursing facility to receive I.V.
antibiotics via a left upper arm
PICC line. Heparin flushes were
used to maintain the patency of
the PICC line. Mr. Brown was
found to have a DVT in the left
upper arm. LMWH 1 mg/kg sub-
cutaneous twice a day was
ordered. His platelet count on
admission was 66,000/mm3. Due
to the low platelet count and a
history of heparin exposure, a
heparin antibody blood test was
ordered. The test returned posi-
tive. The LMWH was discontin-
ued after two doses and a DTI
started. When his platelet count
had risen to 116,000/mm3, war-
farin therapy was initiated. It was
titrated until the INR was 2.38, at
which point the DTI was discon-
tinued. Mr. Brown was dis-
charged home on warfarin and
oral antibiotics.

Critical care patients frequent-
ly have PICC or other invasive
lines with heparin flushes used to
maintain line patency. This case
highlights the possibility of the
heparin flushes triggering HIT
and the need to monitor these
critical care patients closely.   

The future of heparin 
and HIT
In general, patients with a history
of HIT should receive an alterna-
tive anticoagulant when anticoag-
ulation is needed in the future.5

However, for many cardiac and
vascular surgical procedures,

UFH remains the drug of choice
and no approved alternative
agents are available. If a patient
has a history of a positive heparin
antibody, it’s prudent to perform
an appropriate test to determine
whether the antibody is still pre-
sent in the patient’s circulating
blood. It’s recommended that a
highly sensitive test, such as the
ELISA, be performed for this pur-
pose. If the test is now negative,
it appears to be safe to briefly
reexpose the patient to heparin,
for example during cardiac
surgery.1,9 However, if additional
anticoagulation is needed, for
example in the postoperative
period, an alternate (nonheparin)
anticoagulant is recommended.  

Nursing considerations
Being knowledgeable about HIT
and maintaining a high level of
suspicion and vigilance for it are
critical keys to the early recogni-
tion of HIT. Your role as the criti-
cal care nurse puts you on the
frontline to observe for it. Key
areas to be aware of are the
patient’s history, current heparin
exposure, platelet count values,
observing for signs and symp-
toms of thrombosis, what to do if
HIT is suspected, and the nursing
care of a patient with HIT. 

HIT develops after exposure to
heparin; therefore, assessing the
patient’s history of UFH and/or
LMWH is essential. The patient
may recall having subcutaneous
injections of LMWH, however,
he may be unaware of I.V. UFH
administration. For this reason,
it’s important to take careful his-
tory of prior procedures that may
involve heparin use, such as car-
diac and/or vascular surgery, car-
diac catheterization, and previ-
ous treatment for thrombosis. In
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addition, make note of recent
hospital admissions for any rea-
son, as approximately 50% of all
hospital inpatients are exposed to
some form of heparin. The tim-
ing of possible previous exposure
is important since the antibody is
transient and may no longer be
present. Therefore, patients with
a more recent history have a
higher risk of developing HIT
than when the history is remote.
In addition, be aware of any
heparin sources during the
patient’s current admission.

As mentioned earlier, the base-
line, preheparin platelet count is
the value future platelet counts
are compared with. For this rea-
son, be sure the platelet count
blood sample is drawn before
heparin therapy is initiated.

Thrombosis may occur any-
where with signs and symptoms
corresponding to the location.
Thrombosis of an extremity
includes discoloration, pain, ten-
derness, redness, swelling, and
temperature changes in the
extremity. Myocardial infarction,
PE, thrombotic stroke, and
ischemic bowel are also possible
manifestations of HIT.  

Remember with both platelet
count changes and thrombosis
development, the classic time
frame for HIT is 5 to 14 days
after initiation of heparin therapy.
However, both rapid and delayed
onset may also occur, so be suspi-
cious of HIT if there has been
any heparin exposure history. Re-
gardless of the platelet count, sus-
pect HIT if a new, progressive, or
recurrent thrombosis develops
during or soon after heparin ther-
apy.5,7

If you suspect your patient is
developing HIT, notify the pre-
scriber immediately, including

information on current or recent
heparin exposure. On the physi-
cian’s order, discontinue all
heparin products. Assist the pre-
scriber in changing heparin-coat-
ed indwelling line. Note heparin
as an allergy on the arm bracelet
and medical record, and notify
the pharmacist of a possible diag-
nosis of HIT. You might consider
the use of a “no heparin prod-
ucts” sign over the patient’s bed.
Do not massage or rub an ex-
tremity where a thrombosis is
suspected.

DTI’s are powerful anticoagu-
lants and should be monitored
carefully after their initiation.
Follow all rules of accurate med-
ication administration, for exam-
ple, correct identification of
patient and drug, verification of
dose, route of administration and
timing. Verify the medication
with a colleague before adminis-
tration and dose change. Ensure
that infusion pumps are function-
ing accurately, and be prepared
for frequent medication changes
based on aPTT laboratory results.
Accurately document all dosage
starts, changes, holds, and stops
of anticoagulant therapy. Bleed-
ing is a major concern with all
anticoagulation medications,

therefore, observe the patient for
any signs or symptoms of bleed-
ing, such as hematuria, hemopty-
sis, or gastrointestinal bleeding,
and report any observed bleeding
to the physician immediately.19

(See Patient education.)

Prevention
Prevention efforts center on
reducing exposure to heparin.
This can be accomplished by the
routine use of NS instead of
heparin to flush invasive lines,
and the use of a DTI during PCI
procedures.12 The use of LMWH
whenever possible instead of
UFH is also helpful, as there is a
reduced incidence of HIT with
LMWH.6 HIT education for
healthcare providers plays a sig-
nificant role in prevention. In
addition, catastrophes may be pre-
vented by maintaining a high level
of suspicion and acting promptly
when HIT is suspected.8

The keys to improved out-
comes in patients with HIT are
early recognition and prompt and
appropriate management. Critical
care patients will benefit when
the critical care nurse is knowl-
edgeable and maintains a high
level of suspicion and vigilance
for HIT. v
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Patient education
All educational information should be presented in an age-appropriate
manner. Teach the patient about the HIT disease process. Explain to him
that he should consider this an allergy, and to inform his healthcare
provider and medical caregivers at all subsequent hospital admissions.
The patient may wish to wear an allergy bracelet or necklace. 

Educate the patient about the signs and symptoms of clotting (for
example, discoloration of fingers and toes, new chest pain), especially
when different than cardiac pain, which could signal a PE. Pain, redness,
and swelling in an extremity, and neurologic symptoms, such as slurred
speech, numbness, tingling of extremities, or paralysis, may also be sig-
nificant for the development of HIT.  The patient should seek medical
attention immediately if he experiences any of these symptoms.16
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1. What causes heparin-induced thrombocytope-
nia (HIT)?
a. The heparin dose is too high.
b. Heparin products have been used long term. 
c. The patient is allergic to heparin.
d. The platelet count falls below the normal range

following heparin administration.  

2. Typically, HIT results from the
a. combination of platelet activation and removal of

circulating antibody-coated platelets.
b. combination of platelet deactivation and removal

of circulating antibodies.
c. inability of heparin to bind to receptor sites.
d. inability of the heparin molecule to bind to

platelet factor 4 (PF4).

3. Heparin-induced thrombocytopenia is defined
as a fall of the platelet count
a. below 200,000/mm3.
b. by less than 20% from baseline.
c. by 20% from baseline.
d. by more than 50% from baseline. 

4. After exposure to heparin, the platelet count in
HIT starts to fall in
a. 5 to 14 days.
b. 15 to 20 days.
c. 21 to 30 days.
d. more than 30 days.

5. HIT patients with low platelet counts typically
a. hemorrhage.
b. bleed only if complications are present.
c. do not form thrombi.
d. develop a generalized malaise. 

6. Heparin antibodies usually remain present in
most HIT patients for about
a. 3 months.
b. 6 months.
c. 9 months.
4. 1 year.

7. Patients who have rapid onset HIT usually
a. start decreasing platelets after 5 days of

heparin.

b. do not test positive for the PF4-heparin antibody.
c. have received heparin in the recent past.
d. develop symptoms after heparin is stopped.

8. Which marker is the key to the recognition of
HIT?
a. platelet count
b. thrombus formation
c. international normalized ratio (INR) value
d. activated partial thromboplastin time (aPTT)

value

9. Which population of patients is most likely to
develop PF4-heparin antibodies?
a. orthopedic patients
b. cardiac surgery patients 
c. obstetric patients
d. low-molecular-weight heparin (LMWH) recipi-

ents

10. The first-line treatment when HIT is suspected
is to
a. begin warfarin with hourly lab monitoring of

aPTT.
b. continue the heparin and treat with direct throm-

bin inhibitors (DTIs).
c. stop the heparin and substitute warfarin.
d. stop the heparin and treat with DTIs.

11. The effects of DTIs can be reversed by admin-
stering
a. protamine sulfate.
b. vitamin K.
c. bivalirudin.
d. No reversal agent exists.

12. Which agent is cleared by the liver and should
be used cautiously in patients with liver disease?
a. heparin
b. bivalirudin
c. argatroban
d. lepirudin 

13. Which drug should not be used alone for the
treatment of HIT?
a. warfarin
b. heparin

c. lepirudin
d. bivalirudin

14. Which statement is true about treating HIT
patients?
a. Inferior vena cava filters are used to provide

protection against pulmonary embolus. 
b. Direct thrombin inhibitors will not affect the

patient’s INR and prothrombin time values.
c. Direct thrombin inhibitors have short half-lives

ranging from 90 to 120 minutes. 
d. The goal of treatment is to reduce the risk of

thrombosis. 

15. Which of the following is least likely to cause
HIT?
a. LMWH
b. I.V. infusion of heparin
c. heparin flushes
d. subcutaneous heparin

16. Currently, which anticoagulant is the drug of
choice for vascular procedures?
a. LMWH
b. unfractionated heparin
c. warfarin
d. DTI

17. Which is a key nursing action when caring for
critical care patients?
a. Obtain a history of the patient’s prior exposure to

heparin.
b. Obtain informed consent for treatment with

heparin.
c. Draw a baseline platelet count within 1 hour fol-

lowing the first heparin dose.
d. Monitor the patient for thrombosis formation on

days 14 through 18. 

18. Decrease the risk of harm to your patients from
HIT by all of the following except
a. using saline flushes.
b. using nonheparin-coated invasive lines. 
c. using unfractionated heparin for thrombosis 

prophylaxis
d. monitoring and trending frequent platelet counts.
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