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ABSTRACT

Heparin-induced thrombocytopenia (HIT) is a serious complication arising from heparin therapy, with features of
thrombocytopenia and increased risk for thromboembolism. This report details cardiopulmonary arrest as an
uncommon association of HIT in a 49-year-old female on chronic haemodialysis. Anaphylactoid reactions are
reported in |-4% of HIT cases and occur via non-Igk mediated mechanisms. This case also highlights the complexity
of HIT diagnosis, with an initially negative platelet aggregation test later found to be positive at a reference laboratory.
The patient was treated successfully with fondaparinux and warfarin, leading to a full recovery.VWe highlight the need
for vigilance in recognizing HIT in dialysis patients and discuss some of the pitfalls relating to heparin-induced platelet

aggregation testing.
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INTRODUCTION

Heparin-induced thrombocytopenia (HIT) is a rare, but
serious, complication of heparin therapy. Type Il HIT
typically presents 5 to 10 days after heparin initiation
with thrombocytopenia and is often associated with
arterial or venous thrombosis. In this article it will be
referred to as HIT. Anaphylactoid reactions are rare,
occurring in <5% of HIT cases [|-4]. Type | HIT is a
benign, transient and mild reduction in platelet count that
resolves spontaneously due to direct platelet activation

by heparin and will not be discussed further [5].

The presentation of HIT in the haemodialysis (HD)
population is variable but can include clotting of the

dialysis circuit or catheter, acute dyspnoea, and cardio-

pulmonary arrest [5]. Many of these complications are
common in dialysis patients and vigilance is required to
consider HIT in such cases.

We present a case of a 49-year-old female on chronic
HD who presented with cardiopulmonary arrest related
to HIT.

CASE REPORT

A 49-year-old female with kidney failure secondary to
chronic glomerulonephritis experienced cardiopulmonary
arrest shortly after initiation of her HD session. Chronic
medications were: amlodipine, furosemide, carvedilol,
doxazosin, iron sucrose, epoetin beta, abacavir, lamivu-
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dine, dolutegravir, isoniazid and pyridoxine. She was not
receiving an ACE-inhibitor due to a previous episode of
angioedema (lower lip swelling), which resolved on stop-
ping it. She had HIV infection, currently with an undetectable
viral load, and had been receiving chronic HD with unfrac-
tionated heparin (UFH) for 10 months using steam-steri-
lised polysulfone dialysers. Approximately 5-10 minutes
following initiation of dialysis and administration of UFH,
shereportedfeelinghotandthen suffered a cardiopulmonary
arrest. One cycle of cardiopulmonary resuscitation (CPR)
was performed and return of spontaneous circulation was
achieved. She recovered completely and completed the
dialysis session without further complications or additional
heparin administration.

The dialysate potassium concentration was 2.0 mmol/L,
pump speed 300 mL/min and the target ultrafiltration was
3.0 L for the day, in keeping with her usual HD script.
There had been no recent episodes of hypotension. No air
was observed in the dialysis line and the electrocardiogram
revealed sinus rhythm with normal corrected QT. Her
venous blood gas potassium was 5.5 mmol/L post arrest.
The dialyser composition was polysulfone and steam-steri-
lised, therefore ethylene oxide and cellulose reactions
were not considered. Echocardiogram showed no evidence
of pulmonary hypertension nor regional wall motion abnor-
malities. Chest radiograph showed right lower lobe
consolidation. Laboratory investigations revealed thrombo-
cytopenia and elevated inflammatory markers (Table | and
Figure |). The 4T score [6] was seven, losing one point for
possible other causes of thrombocytopenia, which indicated
a high pre-test probability for HIT, so laboratory testing for
HIT was requested. The presumptive diagnosis was com-
munity acquired pneumonia, although pulmonary embolism
was also considered. She was admitted for intravenous
antibiotics and further evaluation.

Table |. Summary of laboratory investigations on date of
cardiopulmonary arrest.

Result Value Reference range
White cell count, x10%/L 852 3.90-12.60
Haemoglobin, g/dL 7.5 12.0-15.0
Platelet count, x10%/L 26 186454
C-reactive protein, mg/L 201 <10
Procalcitonin, pg/L 4.86 <0.1
Cardiac troponin |, ng/L 44 Rule-in value >500
Sodium, mmol/L 140 136145
Potassium, mmol/L 52 3.5-5.1
Urea, mmol/L 16.0 2.1-7.1
Creatinine, umol/L 719 49-90
Alanine transaminase, U/L 40 7-35
Alkaline phosphatase, U/L 134 42-98

INR, ratio 1.39

D-dimer, mg/L 8.05 0-0.25

Sputum was negative for tuberculosis, and inflammatory
markers trended downward. Contrast-enhanced computed
tomography (CT) revealed right middle and lower lobe
consolidation.

Three days later, the patient experienced a second episode
of cardiopulmonary arrest shortly after initiation of a sub-
sequent dialysis session and within a few minutes of UFH
administration. CPR was performed and return of spon-
taneous circulation was achieved. The patient recovered
fully and was able to complete the dialysis session. A con-
sultant review of the initial CT scan reported filling defects
involving the left posterior basal segmental pulmonary
arteries in keeping with pulmonary embolism. Notably, on
both occasions, there were no signs of urticaria/angioedema
and no bronchospasm, and the mast cell tryptase test
conducted within | hour was normal. The anti-platelet fac-
tor 4 (PF4) 1gG antibody was positive, but initial heparin-
induced platelet aggregation (HIPA) tests were negative.
However, due to the temporal association with heparin
administration and the high clinical index of suspicion,
repeat HIPA testing was requested at an academic
reference laboratory, which was positive.

No further heparin was administered and fondaparinux
anticoagulation therapy was started and followed later by
warfarin for a period of 6 months. Dialysis was continued
with the same dialyser, therefore a dialyser reaction was
very unlikely. The patient remained well one year later with
no further cardiopulmonary complications.

DISCUSSION

HIT is caused by heparin-induced antibodies against PF4—
heparin complexes, leading to platelet and monocyte
activation, thrombin generation, and thrombosis [7]. The
mechanism responsible for anaphylactoid reactions remains
uncertain and is likely multifactorial in many patients. Impor-
tantly, there is no evidence for IgE-mediated mast cell
degranulation, rather there is platelet activation by anti-PF4
lgG leading to C3a, C4a, and Cba generation. This is asso-
ciated with other markers of systemic inflammation such as
fever and chills, which frequently occur [2], and kallikrein
system activation with overproduction of bradykinin, which
is regarded as the most the likely mechanism responsible
for the spectrum of clinical features [3].

Patients undergoing dialysis are frequently exposed to
heparin. The risk of HIT is 5—10 times higher using UFH
compared to low-molecular weight heparin [8,9]. HIT is
more frequent in females and patients undergoing cardio-
pulmonary bypass [10]. HIV infection may also increase the
incidence of HIT [I'I]. HIT typically occurs 5—10 days after
UFH or LMWH initiation but can occur at any time
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Figure 1. Trend of platelet counts showing abrupt decline in platelet count on day 4, with slow normalisation after stopping
heparin therapy. A baseline value was available 4 days prior to the initial arrest. Unfortunately, no platelet count was done at the
time of the second cardiac arrest.

afterwards [12,13]. Similar to our case, Throll et al. have
reported a case of an anaphylactoid reaction to heparin
after 2 years of dialysis, with resolution of thrombocytopenia
and thrombotic events after change to danaparoid sodium
[14]. Anaphylactoid reactions to heparin usually present
with clinical features such as fever, chills, vomiting and
hypertension [3]. However, hypotension, including cardio-
pulmonary arrest, has also been reported [1-4].

Heparin-induced antibodies against PF4—heparin complexes
are prevalent in patients on HD. Studies have found a pre-
valence of these antibodies of up to 47%, with peak pre-
valence in the first 6 months on HD [I5]. Despite this,
few seem to develop clinical HIT [12,16]. Because of this,
it is important to evaluate the pre-test probability using
a clinical scoring system such as the 4T score (scored on
thrombocytopenia, timing of platelet count fall, the pres-
ence of thrombosis and whether other causes of thrombo-
cytopenia are present — maximum score of 8) to reduce
unnecessary and misleading testing [6]. Antibody testing for
PF4—heparin complexes thus has good sensitivity but
should be followed by a confirmatory functional assay if
available [5,13].

The functional testing for HIT includes '"C-serotonin
release assays, which is considered the gold standard (no
longer available in Africa), and HIPA, a functional assay,
which measures the ability of patient plasma to cause
platelet activation and aggregation in the presence of
heparin as an agonist [17]. In our patient, the initial HIPA
was negative. In view of the high 4T score, repeat HIPA

testing was conducted at an academic centre with four
different platelet donors. However, only one donor’s
platelets showed reactivity with our patient's serum, with
maximum platelet aggregation at therapeutic heparin con-
centrations, thereby confirming HIT. Sensitivities of HIPA
testing have been reported to be 69%, but with high
specificity, due to differing reactivity of donor platelets [ 18]
This highlights the considerable variability in HIPA and
"“C-serotonin release assay testing, since not all donor

platelets react similarly, limiting negative predictive value
[17].

Treatment of HIT includes stopping heparin administra-
tion as soon as HIT is suspected, with initiation of non-
heparin anticoagulation to prevent HIT-associated throm-
bosis. Warfarin is best deferred until the platelet count
has recovered, and platelet transfusions avoided unless
bleeding occurs or the bleeding risk is very high. The dura-
tion of anticoagulation remains uncertain. Therapeutic
options for anticoagulation are numerous and patient-spe-
cific, as reviewed elsewhere [10,12].

In summary, we have presented a rare case of cardio-
pulmonary arrest attributable to HIT in a chronic dialysis
patient. This case and the variable nature of the clinical pre-
sentation of HIT serve as a reminder to the medical com-
munity to be vigilant as to the possible diagnosis. Furthe-
rmore, the lack of laboratory standardisation in HIPA
testing and inconsistent donor platelet reactivity highlights
the need for a nuanced approach when interpreting testing

in such patients.
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