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Abstract:

A 75-year-old Japanese woman with severe injury suffered from immune-mediated heparin-induced
thrombocytopenia (HIT) due to the use of unfractionated heparin for maintaining the arterial line. Testing
for the HIT IgG antibody and a functional assay assessed by the platelet microparticle method confirmed the
diagnosis of HIT. The 4Ts clinical scoring system was useful for predicting HITin this patient. Our case confirmed
that severe injury may indeed be a risk factor for development of HIT, and demonstrated that only a small
amount of heparin can induce HIT. We should be aware of the possibility of iatrogenic thrombocytopenia and
thromboembolism (called HIT) in severely injured patients and should act accordingly without delay.
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CASE PRESENTATION

A 75-year-old Japanese woman was admitted to
our clinic withsevere injury after being caught in a
landslide. At the time of admission, she was in shock
andwas treated with rapid fluid infusion. She was
intubated and admitted to our intensive care unit. A
central vein catheter and arterial line were inserted to
support circulation. A small amount of unfractionated
heparin (less than 20U/day) was used to maintainthe
arterial line. At 4 days after admission, the circulatory
dynamics were stable, so she was moved to the general
ward unit without an arterial line and the heparin
was stopped. At day 10, the central catheter into
the internal jugular vein was occluded. Rivaroxaban
administration was started at day 4. Next-day blood
testing showed thrombocytopenia; the platelet count
dropped from 161x10°/L to 40 x 10°/L within three
days. Rivaroxaban was stopped for suspected drug-
induced thrombocytopenia. Atday 14, multiple arterial
occlusions at the pulmonary, bilateral iliac and left
popliteal artery were found. Heparin administration
was started again. At day 15 after admission, she was

referred to the Hematology Department for sustained
thrombocytopenia and multiple arterial and venous
thromboembolisms.

Vital signs at the time of our consultation were as
follows: blood pressure 136/60 mmHg, heart rate 78/
min, body temperature 37.4 °C, respiratory rate 18/
min and Sp0O, 99% in room air. Physical examination
showed cyanosis of the left foot from ankle to the
toe, and the left dorsal artery was not palpable.
Using 4Ts clinical scoring system, which we describe
latter, and her medical history suggested immune-
mediated heparin-induced thrombocytopenia (HIT)
for the etiology of thrombocytopenia with multiple
thromboembolisms. A peripheral blood sample was
taken to examine the HIT antibody. Heparin was
discontinued immediately and the administration
of argatroban was started. Results of other
laboratory tests are listed in the Table 1. Besides
thrombocytopenia, mild anemia, prolongation
of activated partial thromboplastin time (APTT),
and elevation of d-dimer, lactate dehydrogenase,
c-reactive protein and brain natriuretic peptide were

Archives of Hematology and Blood Diseases V1 .11

.2018 13



Heparin-Induced Thrombocytopenia after Severe Injury in an Aged Woman: Using Clinical

Scoring System

demonstrated. The clinical course of the platelet
count is depicted in the Figure 1. Testing of the HIT
IgG antibody and functional testing assessed by the
plateletmicroparticle method showed strongpositivity

diagnosis of immune-mediated HIT was confirmed.
She was treated with argatroban for 2 weeks, and
then switched to oral once daily rivaroxaban. Her
platelet counts recovered to a normal level and no

by incubation with unfractionated heparin [1]. The thromboembolism was detected.

Table 1. Pertinent laboratory data of patient at the time of consultation to Hematology Department

Complete blood count Na 140 |mEq/L
Leukocyte count 130,00 |/uL K 3.5 mEq/L
Erythrocyte count 368x10* | /uL Cl 105 |mEq/L
Hemoglobin 10.8 g/dl Ca 9 mg/dL
Hematocrit 324 % C-reactive protein 10.22 |mg/dL
Platelet count 3.4x10* |/uL Brain natriuretic peptide | 1064.7 | pg/mL
Blood chemical examination Coagulation test
Aspartate Aminotransferase 110 U/L PT 76 %
Alanine Aminotransferase 35 U/L PT-INR 1.18
Alkaline Phosphatase 196 U/L PT time 151 |sec
Lactate dehydrogenase 694 U/L APTT 814 |sec
Total Bilirubin 0.8 mg/dL | D-dimer 15.68 |pg/ml
Total Protein 6.2 g/dL
Albumin 3.17 g/dL |Othere test
Blood Urea Nitrogen 18 mg/dL | HIT antibody (IgG) 2.293 |(normal range<0.400)
Creatinine 0.58 mg/dL
Creatine Kinase 119 U/L
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Fig 1. The clinical course of platelet counts from the beginning to 44 days after admission. X axis
indicates the days after admission (day) and Y axis indicates platelet counts (x10*/ulL). The upper
gradation square indicates the duration of heparin administration. The shaded square indicates the
normal range of platelet counts.

14 Archives of Hematology and Blood Diseases V1.11.2018



Heparin-Induced Thrombocytopenia after Severe Injury in an Aged Woman: Using Clinical

Scoring System

DISCUSSION

HIT is caused by antibodies against platelet factor 4
(PF4) and heparin complex and is induced by heparin
[2, 3]. Anti PF4/heparin antibodies lead to platelet
activation and generate multiple thrombosis in high
incidence [3, 4]. HIT is usually observed 5 to 14 days
after heparin administration, because it takes at
least 4 days for the generation of antibodies[5]. We
retrospectively analyzed HIT antibodies from blood
drawn from our patient on days 5, 14 and 29 and
found that HIT antibodies were positive at day 14 and
29, but not day 5. We believe that HIT antibodies were
presentataround day 11 when thrombocytopenia was
first detected (HIT type 2)[6]. However, the platelet
count dropped transiently at day3. Interestingly, the
platelet counts recovered rapidly within 2 days after
stopping the administration of heparin at day 5 when
we could notyet detect HIT antibodies (HIT type 1)[6].
In this case, the titer of HIT antibodies was quite high
and the functional assay revealed that HIT antibody
caused strong platelet activation in the presence of
heparin. However, it is still difficult to diagnose HIT
during the early time course (such as within 4 days).
Besides measuring the existence of HIT antibodies, it
is important to analyze the function of HIT antibodies.
The platelet microparticle method is one of the platelet
activation assays which could quantify the amount of
platelet microparticleactivated by HIT antibody using
flowcytometry[1].Astheplateletmicroparticlemethod
is strongly positive, the incidence of thromboembolic
events may increase. The release of microparticle by
HIT antibody activated platelet plays an important
role in the pathology of HIT [1]. The close relationship
between microparticles and thrombosis has also been
reported [7, 8].

Although HIT antibody may develop later, HIT should
be addressed as soon as it is suspected, even without
confirmation of the presence of antibodies. In clinical
practice, we can use the 4Ts clinical scoring system
for predicting HIT: this system consists of four factors
such as timing of heparin therapy, complications of
thrombocytopenia and thrombosis, and exclusion of
other causes|[3,9]. In this case showed a score of 8 out
of 8, highly indicative of HIT[9]. Other than 4Ts scoring
system, HIT Expert Probability score had also been
adapted[10]; using this system, this case scored 14
out of 17, also highly indicative of HIT. Besides clinical
scoring systems, several risk factors for HIT have been
reported; female sex, surgical patients, and major

injuries[11, 12]. This case had two of these risk factors.
Furthermore, this case makes it evident that HIT can
be induced not only by the therapeutic administration
of heparin but also by using a small amount of heparin
for keeping arterial lines patentor by using heparin-
coated catheters, as previously reported [13].

When treating HIT, the first step is to stop heparin and
start an alternative anticoagulant therapy without
delay. If we do not start anticoagulation, the risk for
thromboembolism remains high (about 6% per day)
for about one month after stopping heparin[3,14].
Also, prolongation of APTT in some HIT cases has
been reported recently [15]. Prolongation of APTT
was also observed in this case. If we reduce the dose
of argatroban due to bleeding risk according to the
results of APTT, the thrombosis could become worse,
as previously reported. We used a regular dose of
argatroban for 2 weeks, then switched to rivaroxaban
for another 2 weeks without any adverse events. The
efficacy and safety of using direct oral anticoagulants
(DOAC, such as rivaroxaban) has been confirmed
for the treatment of HIT [16]. Because monitoring
of APTT is not necessary for DOAC, the use of DOAC
is particularly useful when prolongation of APTT is
observed.

CONCLUSION

In conclusion, this case confirms that severe injury
may indeed be a risk factor for HIT and demonstrates
that only a small amount of heparin can induce HIT.
We should beware of the possibility of iatrogenic
thrombocytopenia and thromboembolism (called
HIT) and act accordingly, without delay.

ABBREVIATIONS

APTT, activated partial thromboplastin time; DOAC,
direct oral anticoagulants; HIT, heparin-induced throm
bocytopenia; PF4, platelet factor 4, PT, prothrombin
time.
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