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Abstract

Heparin-induced thrombocytopenia (HIT) is a type of drug-induced immune thrombocyto-
penia (DITP). DITP is a rare and challenging clinical issue, especially when it is associated with
thrombosis. A 62-year-old woman was admitted to our institution with end-stage renal fail-
ure. She received heparin for hemodialysis. Six days later, she became febrile and was treated
with vancomycin and amikacin antibiotics. Two days after starting the vancomycin, she de-
veloped severe thrombocytopenia with extensive gangrenous deep vein thrombosis in her
right leg, which required a below-the-knee amputation. The HIT test yielded positive results
when heparin was already stopped, but her platelet count did not regenerate even after 3
months of heparin-free treatment. Courses of vancomycin treatment were given during sev-
eral febrile episodes over the long period of severe thrombocytopenia. The patient was given
both anti-immune thrombocytopenia and anticoagulant treatments because of both severe
persistent thrombocytopenia and recurrent thrombotic episodes. The patient died as a result
of severe thrombocytopenia, recurrent infection, and blood loss from the amputation site.
Vancomycin is known to cause DITP, thrombosis, and immune complexes. DITP is a bleeding
disorder, whereas HIT is a controversial thrombotic disorder. HIT tests can be influenced by
cross-reacting antibodies and many other factors. Thus, there is no single method that can
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be considered 100% effective in confirming the HIT diagnosis. Anticoagulants must be used
with great caution in patients with suspected DITP. Treatment of HIT-positive cases requires
both clinical correlation and experience rather than reliance on HIT tests alone.

© 2015 S. Karger AG, Basel

Introduction

Thrombocytopenia is a common hematological abnormality, especially in hospitalized
patients. Many factors contribute to the development of a low platelet count, including infec-
tions, hemodilution, and drug treatments; consequently, determining the cause of this condi-
tion can be difficult. Drugs may cause thrombocytopenia through a variety of mechanisms,
including myelosuppression, peripheral destruction, and immune reactions. Immune throm-
bocytopenia (ITP) induced by drugs is a unique syndrome known as drug-induced immune
thrombocytopenia (DITP), caused by drug-dependent antibodies (DDAbs) that bind to plate-
lets. DITP is typically severe and may result in life-threatening bleeding and/or thrombosis,
as could occur in vancomycin-induced ITP given that vancomycin is defined as a thrombotic
drug [1, 2]. There are two types of ITP. The primary ITP type is an acquired immune-
mediated disorder characterized by isolated thrombocytopenia and defined by a peripheral
blood platelet count below 100 x 109/1 and the absence of any obvious initiating and/or
underlying cause of the thrombocytopenia [3]. The term secondary ITP type has been pro-
posed to broadly include all forms of immune-mediated thrombocytopenia except primary
ITP [4].

Heparin-induced thrombocytopenia (HIT) is a type of DITP defined as a decrease in the
platelet count during or shortly following exposure to heparin. The central feature of HIT is
thrombocytopenia caused by antibody-mediated attacks directed against neoepitopes on a
‘self’ protein - platelet factor 4 (PF4) - that are expressed when PF4 is bound to heparin or
certain other polyanions. Platelet activation of PF4 can be viewed as an acquired hypercoag-
ulability disorder, with increased thrombin generation in vivo and an increased risk of arte-
rial and venous thrombosis [5]. There are two types of HIT. Type 1 is not immune-mediated
or associated with thromboembolic or hemorrhagic events and usually presents as a mild,
transient decrease in platelets occurring 1-2 days after exposure to heparin or its deriva-
tives. The platelet count usually does not drop below 100 x 109/1 and generally recovers
spontaneously even with continued exposure to these medications [6]. This condition is also
known as heparin-associated thrombocytopenia, a nonimmunological response to heparin
treatment mediated by a direct interaction between heparin and circulating platelets that
causes platelet clumping or sequestration [7]. Type 2 is a prothrombotic and potentially
lethal disorder caused by platelet, endothelial, and monocyte-activating antibodies that tar-
get multimolecular complexes of PF4 and heparin [8]. Diagnosis of HIT type 2 is based on the
clinical symptoms of thrombocytopenia and the results of an immunoassay for PF4 /heparin
complex antibodies. It remains unclear why some patients develop HIT. The platelet counts
do not return to normal levels unless heparin administration is stopped, although the plate-
let count usually rises to above normal levels in 5-7 days. In contrast, in ITP, the thrombocy-
topenia persists without commencing immunesuppressive or thrombopoietic drugs [9].

ITP is primarily a bleeding disorder, but it is paradoxically also associated with venous
thromboembolism. A survey of the UK General Practice Research Database, which included
1,070 adults with primary ITP over 15 years, demonstrated an increased risk for venous
thromboembolic events in patients with primary ITP [10]. Aledort et al. reported 18 throm-
botic episodes, including 5 arterial events, in 10 of 186 patients with ITP. Several mecha-
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nisms have been proposed to explain the thrombotic tendency observed with ITP, including
circulating platelet-leukocyte-monocyte aggregates, endothelium-activating antibodies, large
proportions of young activated platelets, and platelet microparticles released during im-
mune platelet destruction [11]. The platelet microparticles, while serving the physiological
purpose of protecting against bleeding in thrombocytopenia, may also promote thrombosis.
Activation of the complement system was also shown to contribute to the thrombocytopenia
in ITP either by enhancing clearance of opsonized platelets or by direct damage. Many drugs
are also known to cause iatrogenic thrombosis, including vancomycin, lenalidomide, car-
boplatin, clopidogrel, cisplatin, conjugated estrogens, contraceptives, cyclosporine, estra-
mustine, combined estrogens and progestins, gemcitabine, ketorolac, mitomycin-C, quinine
tacrolimus, and valacyclovir [12].

The case presented here illustrates the potential confusion between HIT and DITP, es-
pecially in conjunction with thrombosis, with respect to the clinical picture, laboratory re-
sults, and treatment methods. This phenomenon occurs in clinical practice, mainly in neph-
rology wards where both heparin for dialysis and vancomycin for infection treatment are
commonly used. It is known that both drugs can cause thrombocytopenia and thrombosis.
To our knowledge, it is the first case report in the literature discussing the diagnostic chal-
lenge and the clinical controversy between HIT associated with thrombosis and DITP associ-
ated with thrombosis; both are rare and serious events with a need to differentiate their
diagnosis and management approaches.

Case Presentation

A 62-year-old woman who provided written and signed consent to publish this case re-
port was admitted to our institution with a history of diabetes mellitus type II, hypertension,
and chronic kidney disease secondary to diabetic nephropathy and a hysterectomy 15 years
earlier. She presented with weakness, malaise, and loss of appetite. Complete blood count
analysis revealed the following: white blood cell count 10.1 x 109/1; hemoglobin level 113
g/1; mean corpuscular volume 84 fl; mean corpuscular hemoglobin level 31 pg/cell, and
platelet count 264. Further blood tests revealed the following: glucose level 7.8 mol/l; urea
nitrogen level 28.1 mg/dl; creatinine 877 mol/]; sodium 134 mol/], and potassium 3.5 mol/l.
Four days after admission, the patient underwent hemodialysis with unfractionated heparin.
Six days after the administration of heparin, she became febrile and was treated with the
antibiotics vancomycin and amikacin. That was on day 6 after holding the heparin, which
was promptly day 2 after vancomycin treatment had been initiated. Two days after com-
mencing the vancomycin, her platelet count started to drop gradually, decreasing to 21 x
109/1 over 8 days, which was day 16 since heparin was held. The HIT test was ordered by the
nephrologists. Thereafter, a hematologist was consulted for the persistent thrombocytope-
nia, as heparin had already been stopped 16 days ago. Because her platelet count slightly
regenerated (from 21 to 25 x 109/1), no additional steps were taken other than avoiding
heparin, as the patient was scheduled to undergo permacath insertion for hemodialysis the
next day. The following day, the platelet count dropped to 19 x 109/1. The patient was treat-
ed with steroids to increase the platelet level for the permacath insertion. Both platelet
transfusion (owing to the possible HIT diagnosis) and heparinoid anticoagulants (owing to
the urgency of the permacath insertion surgery) were avoided.

Because her platelet count continued to drop to 10 x 109/1 over the next 24 h,
methylprednisolone was given while waiting for the HIT test result. Because the platelet
drop occurred following the fever and the vancomycin administration, a secondary ITP that
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could have been caused by DITP was considered. The next day, the patient developed a swol-
len, hot, and tender right leg. Doppler ultrasound revealed extensive progressive lower limb
deep vein thrombosis. An inferior vena cava filter was inserted on the same day. The HIT test
result was revealed positive result. Her platelet count rose to 23 x 109/1 following the ad-
ministration of methylprednisolone. She was labeled a HIT case, and the pretest probability
4Ts score was an intermediate score.

Bivalirudin (Angiomax) was started, but the deep vein thrombosis advanced to acute
phlegmasia cerulea dolens requiring above-the-knee amputation. The leg had become gan-
grenous with continuous blood oozing caused by both the low platelet count and the antico-
agulant drugs. Hemoglobin levels had also dropped to 8.6 g/dl because of the continuous
bleeding, requiring the transfusion of 2 units of blood. Intravenous immunoglobulin (IVIG)
was commenced to treat the DITP, and the platelet count started to increase. On the fourth
day of IVIG treatment, the patient developed right thalamic lacunar infarction. The IVIG
treatment was continued for 4 weeks along with bivalirudin. The platelet count responded
well to the IVIG treatment, reaching 98 x 109/1 after 6 days but dropping to 26 x 109/1 over 4
weeks. The amputation site started to bleed again and developed an infection that required
debridement. During her long-term admission, the patient received four different courses of
vancomycin on days 13, 16, 34, and 75, at doses of 500-1,000 mg, along with 240 mg of ami-
kacin, based on the findings from the blood and wound cultures. The patient was also treated
with other antibiotics during the course of treatment, including ceftriaxone on day 26, ma-
rine, and linezolid on day 52. Romiplostim, which was the third and a U.S. Food and Drug
Administration-approved ITP treatment, was administered promptly when IVIG was
stopped. In response to romiplostim treatment, the platelet count increased promptly to the
normal values, and the bleeding stopped. The patient, however, developed a third throm-
bosis in her right iliac vein. The next dose of romiplostim was administered on time, 1 week
later, when the patient had been hematologically stabilized, i.e.,, no more bleeding occurred
and a normal cell count was achieved. Bivalirudin was replaced by warfarin because of the
normalized platelet count as well as the recurrent thrombosis events and the need for he-
modialysis. The patient developed septicemia from the amputation site, which caused de-
layed healing and infection. The wound site was debrided several times, but no improve-
ment was noted. The amputation site showed positive results on several swab cultures, but
antibiotic treatment was ineffective. The patient was kept on conservative management
strategies until her death after 3 months. Although vancomycin was suspected as the cause
of her thrombocytopenia, no vancomycin antibody test was available in our laboratory to
confirm the findings in this patient. No malignancy screening tests were conducted because
she was not suspected to have a malignancy, and no postmortem autopsy was performed
because it was considered unacceptable based on religious factors in her community.

Discussion

Primary immune thrombocytopenia (ITP) remains a diagnosis of exclusion both from
nonimmune causes of thrombocytopenia and ITP that develops in the context of other dis-
orders (secondary ITP). [13]. HIT may be suspected in a patient receiving heparin based on a
fall in the platelet count. The diagnosis of HIT should initially be judged on clinical grounds.
A possible further use of clinical scores is that they may allow the use of more rapid but less
sensitive tests to rule out the diagnosis in patients based on pretest probability 4Ts scores
(table 1) [14].
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The early investigators assumed that DDAbs must be found in patients with DITP [15].
DDADbs react directly with the sensitizing drug itself to form an ‘immune complex,’” and that
complex can react with the target cell, causing DITP, a unique clinical syndrome character-
ized by severe thrombocytopenia, bleeding, and thrombosis by both DDAbs and immune
complex mechanisms [16, 17]. The antibiotic vancomycin is known to be associated with
marked thrombocytopenia and DDAbs [18]. It is also known that continuous infusion of van-
comycin through a central venous catheter can be associated with extensive superior vena
cava thrombosis [19]. Vancomycin-induced thrombocytopenia may last for many months
and, when associated with renal failure, can persist even longer. In a study of vancomycin-
induced thrombocytopenia, von Drygalski et al. [20] identified vancomycin-dependent anti-
bodies and found that in patients with vancomycin-dependent antibody thrombocytopenia,
platelet levels dropped by a mean of 93% from pretreatment values while they were receiv-
ing vancomycin. Vancomycin-dependent antiplatelet antibodies were also detected in pa-
tients who received the antibiotic and subsequently developed thrombocytopenia, and the
absence of these antibodies in patients who are administered the drug and show stable
platelet counts indicates that the vancomycin-dependent antiplatelet antibodies are the
cause of the thrombocytopenia [21]. The process of DITP is initiated by an antigen. It is an
immune-mediated process that could be carried out by other cross-reacting agents [22, 23].

The HIT test used was Immucor Gamma LIFECODEs PF4 Enhanced assay. It has several
limitations. Erroneous results can occur due to bacterial contamination of test materials,
inadequate incubation periods, inadequate washing or decanting of test wells, exposure of
substrate to stray light, omission of test reagents, exposure to higher or lower than pre-
scribed temperatures, or omission of steps. The Enhanced assay is a qualitative solid-phase
enzyme-linked immunosorbent assay (ELISA) designed to detect reactive antibodies. There-
fore, the presence of immune complexes or other immunoglobulin aggregates in the patient
sample may cause an increase in nonspecific binding and produce false-positive results.
Thus, the assay result should not be used as the sole basis for a clinical decision [24]. Fur-
thermore, the diagnosis of HIT based predominantly on HIT laboratory tests may lead to an
overdiagnosis. The heparin/PF4 ELISA test has a high rate of false-positive results, particu-
larly in patient populations undergoing coronary artery bypass grafting, in which a positive
rate as high as 50% was detected by postsurgical day 5 [25]. No single assay, however, has
100% sensitivity and specificity. Although testing becomes most effective when functional
and antigen tests are done in combination and multiple samples are taken, this approach is
often impractical, and the results are unlikely to be available in a timely manner [26].

The case reported here was a critical clinical challenge and a controversial medical
problem; in our opinion it was DITP rather than HIT because HIT test false-positive results
can be produced by several factors [24]. Vancomycin, which is the affiancing drug, was re-
peated several times over the 3 months of severe persistent thrombocytopenia. In the litera-
ture, the dug is confirmed to cause prolonged thrombocytopenia especially in patients with
end-stage renal failure [19]. This patient developed multiple thrombosis in the absence of
heparin while vancomycin related immune complexes known to cause thrombosis [27]. The
patient’s platelet count did not regenerate even 3 months after stopping heparin, which usu-
ally happens within 5-7 days following heparin withdrawal [9]. This patient underwent an
uneven course of thrombocytopenia, thrombosis, and continuous bleeding over 3 months
before her death. Diagnosis and treatment were difficult because of the similarity between
DITP associated with thrombosis and HIT associated with thrombosis.
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Conclusion

Correlating the clinical picture of the thrombocytopenic patient, the drugs used before
thrombocytopenia and the result of the HIT test is mandatory for interpreting the diagnosis.
Treatment of thrombocytopenia must be undertaken with a heightened awareness and at-
tention to thrombotic events, because other ITPs as well as HIT can be highly thrombogenic.
Cross-reactions of DDAbs and HIT antibodies to PF4 can lead to false-positive results even in
the confirmatory test; thus, the HIT assay result should not be used as the sole basis for a
clinical decision. Although acute thrombocytopenia can spontaneously resolve, it can also
lead to extensive morbidity and even mortality. The D-ITP and HIT are controversial medical
issues, which need to be researched further. The distinction between the two serious clinical
statuses is most important because an erroneous diagnosis will lead to conflicting treat-
ments.
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Table 1. Pretest probability 4Ts scores

Points
2 1 0
Thrombocytopenia >50% fall and platelet 30-50% fall or platelet <30% fall or platelet

nadir 220 x 109/1

nadir 10-19 x 109/1

nadir <10 x 109/1

Timing of thrombocy-

clear onset between

no clear onset because of

no recent heparin, but

topenia onset days 5 and 10 missing platelet count platelets <4 x 109/1
Thrombosis new thrombosis progressive or recurrent none

thrombosis
Thrombocytopenia no cause other than possible other cause definite other cause
cause heparin

Points were 0, 1, or 2 for each of the four categories for a maximum possible score of 8. A pretest probabil-
ity score of 6-8 was considered high, 4-5 intermediate, and 0-3 low. The first day of immunizing heparin
exposure is considered day 0; the day the platelet count begins to fall is considered the day of onset of

thrombocytopenia.
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