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Abstract

Cyclic thrombocytopenia (CTP) as the name suggests presents with
cyclic episodes of thrombocytopenia and is frequently initially
misdiagnosed as immune thrombocytopenia. Following a lack of
sustained response or abnormally increased response to common
treatments used for immune thrombocytopenia, a proper diagnosis
of CTP can then be made. Prior reports have shown a subset of pa-
tients who respond to cyclosporin A. Here, we present a case of CTP
that was initially at another facility presumed to have and treated
for immune thrombocytopenic purpura. However, after multiple at-
tempts to treat with steroids, intravenous immunoglobulin (IVIG),
rituximab, and eltrombopag, episodes of severe thrombocytopenia
followed by thrombocytosis continued. The patient ultimately de-
veloped intracerebral hemorrhage (ICH) in the setting of one of the
episodes of severe thrombocytopenia and developed multiple sub-
sequent complications from which the patient unfortunately did not
recover. It was only after developing ICH that the patient had been
evaluated at a center with hematology consultation capabilities, at
which time after a detailed review of his case and pattern recogni-
tion the proper diagnosis of CTP was made with initiation of cyclo-
sporine. This case was further complicated by need to maintain an
adequate platelet threshold post-ventriculoperitoneal shunt place-
ment which was necessary due to his ICH and was placed before
diagnosis of CTP could be made. While CTP is a rare diagnosis,
this case reinforces a greater need to properly diagnose and consider
cyclosporine treatment for CTP, as it has been effective in some
patients and may help to prevent patient morbidity and especially
catastrophic bleeding complications.
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Introduction

Cyclic thrombocytopenia (CTP) is a rare platelet disorder char-
acterized by periodic, predictable, episodes of severe throm-
bocytopenia that occur every 3 - 5 weeks [1]. Patients with
CTP are often misdiagnosed with immune thrombocytopenia
(ITP) and only after thrombocytopenia fails to improve with
standard ITP therapies is the correct diagnosis often identified
[2]. Treatment of CTP is challenging with limited options that
have been shown to be effective. For a subset of CTP patients,
cyclosporine A has been shown to be an effective treatment
method [3-5]. Here, we report the case of a patient who was
diagnosed with CTP after frequent admissions with thrombo-
cytopenia that was unresponsive to common ITP therapies and
presented with intracranial hemorrhage, for whom treatment
required maintaining a platelet threshold of > 5.0 x 10%/uL in
the setting of neurosurgical interventions.

Case Report

Investigations

A 70-year-old male with history of immune thrombocytopenia
(presumed), gastric bypass surgery complicated by iron defi-
ciency anemia and vitamin B12 deficiency, diabetes mellitus,
chronic kidney disease, obstructive sleep apnea, pulmonary fi-
brosis, and aqueductal stenosis with cerebral ventriculomegaly
who recently underwent right endoscopic third ventriculos-
tomy presented with altered mental status. Patient was at an
inpatient rehab facility where he was found to be confused and
unable to respond to questioning 9 days after third ventriculo-
stomy procedure. He was also noted to have prominent tremu-
lousness of his extremities. Computed tomography (CT) of
head revealed acute intracerebral and third ventricular hemor-
rhage. CT angiogram of the head and neck demonstrated mod-
erate- to high-grade multifocal narrowing. He was intubated
for airway protection and was admitted to the neuro-intensive
care unit for further evaluation and management.

Initial laboratory workup was notable for severe throm-
bocytopenia with platelet count of 1.4 x 10%uL, white blood
cell count of 8.84 x 10%/uL, hemoglobin of 11.4 g/dL, eryth-
rocyte sedimentation rate of 18 mm/h, and C-reactive protein
of < 0.4 mg/dL. Patient responded well to platelet transfusion
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Platelet Trend Over Time
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Figure 1. Platelet count over time. Patient presented to our institution with intracerebral and third ventricular hemorrhage at which
time hematology was consulted. Looking back on prior platelet trends, patient had been hospitalized multiple times for recurrent
episodes of severe thrombocytopenia. Upon pattern recognition, a diagnosis of cyclic thrombocytopenia was made and patient
was initiated on cyclosporine A. Platelets stabilized to > 5.0 x 10%/uL, a threshold recommended by neurosurgery in the setting

of ventriculoperitoneal shunt placement, for nearly 3 months.

and maintained platelet count > 1.00 x 10%/uL. He under-
went emergent external ventricular drain placement followed
by right frontal ventriculoperitoneal shunt placement without
complication. Hematology was consulted for recommenda-
tions regarding management of thrombocytopenia.

Looking back on his prior history, we noted that the pa-
tient had multiple recurrent admissions at an outside hospital
for severe thrombocytopenia over the course of the preceding
year with platelet counts as low as 3 x 103/uL (Fig. 1). Patient
underwent extensive prior workup during his initial admission
for his thrombocytopenia including lactate dehydrogenase,
haptoglobin, fibrinogen, fibrin degradation products, interna-
tional normalized ratio (INR), vitamin B12, folate, and serum
copper which were all within normal limits. Infectious workup
including human immunodeficiency virus (HIV), hepatitis C,
Epstein-Barr virus, and cytomegalovirus serologies were neg-
ative and an autoimmune workup including rheumatoid fac-
tor, antinuclear antibody, antiphospholipid antibody syndrome
panel, and serum protein electrophoresis were unremarkable.
He was diagnosed with presumed immune thrombocytopenic
purpura (ITP) and was treated with dexamethasone and intra-
venous immunoglobulin (IVIG) with rapid platelet improve-
ment initially to 7.5 x 10%uL a few days after discharge.
However, patient continued to develop recurrent episodes of
thrombocytopenia necessitating several hospitalizations for
steroids and IVIG. Ultimately, he was initiated on rituximab
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with initial improvement in thrombocytopenia, but again de-
veloped severe thrombocytopenia with nadir of 4 x 103/uL.
A bone marrow biopsy was performed and revealed normo-
cellular marrow with trilineage hematopoiesis and slightly de-
creased megakaryocytes (Fig. 2). Flow cytometry on the bone
marrow was unremarkable. Platelet count on the date of bone
marrow biopsy was 3.1 x 10%uL. The patient was ultimately
started on eltrombopag with reactive thrombocytosis to 1.324
x 10%/uL. Eltrombopag was thus intermittently held with large
fluctuations in platelet counts on and off the medication, reach-
ing > 1.000 x 10%uL on multiple occasions (even at doses as
low as 25 mg every other day) but paradoxically with recur-
rence of thrombocytopenia thereafter.

Diagnosis

We noted on review of his medical chart that the patient was
refractory to all the above treatments for ITP while also having
unusually high response to eltrombopag. Hence, we began to
challenge the diagnosis. After reviewing platelet trends over
the prior year, it was apparent that the patient would reach a
nadir in his platelet counts every 25 - 30 days regardless of ITP
treatment. Given the cyclic fluctuations in his platelet counts,
lack of sustained response to treatment or inexplicable platelet
count in relation to treatment, and decreased megakaryocytes
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Figure 2. Bone marrow biopsy findings. (a) Low power x 2 magnification: the cellularity is 30%. Megakaryocytes are slightly
decreased with minimal atypia. The myeloid to erythroid ratio appears unremarkable. (b) High power x 20: single megakaryocyte
is visible with minimal atypia. (c) Giemsa stain: it shows normal myeloid to erythroid ratio. (d) Periodic acid-Schiff (PAS) stain: it

shows normal myeloid to erythroid ratio.

on prior bone marrow biopsy, there was clinical concern for
CTP. Additionally, patient was found to have a positive clonal
T-cell beta change rearrangement (TRB D+J1/2).

Treatment

Patient was initiated on cyclosporine post-operatively with initial
stabilization of platelet count and discharge to inpatient rehab. In
order to maintain a platelet count > 5.0 x 10%uL (as recommend-
ed by neurosurgery to prevent ICH in setting of ventriculoperito-
neal shunt placement), eltrombopag was restarted and ultimately
titrated to dosing every 48 h to prevent rebound thrombocytosis
while maintaining a platelet count of at least 50,000.

Follow-up and outcomes

A few weeks after initiating cyclosporine, platelets dropped
to nadir of 4.4 x 10%uL for 1 day and improved rapidly with
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transfusion. Otherwise, platelets remained stably > 5.0 x 104
pL for the remaining 3 months of the patient’s life aside from
one brief drop in platelets to nadir of 3.9 x 10%/uL in the set-
ting of E. coli and E. cloacae bacteremia after which platelets
responded quickly to transfusion and treatment of the under-
lying infection. Unfortunately, further medical complications
mounted, including aspiration pneumonia, bacteremia, and
pneumoperitoneum after which his family elected to pursue
comfort measures only and the patient subsequently died.

Discussion

CTP is a rare disorder presenting with periodic fluctuations of
platelet counts, often with a nadir as low as <5 x 103/uL fluc-
tuating with normal platelet counts or rebound thrombocytosis,
with or without treatment. Platelet fluctuations occur predict-
ably, with thrombocytopenia episodes occurring every 3 - 5
weeks [1]. CTP is exceedingly rare, representing in one study
less than 1% of all cases of ITP [2]. It predominantly affects fe-
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males and can coexist with thyroid disorders [2, 6]. When seen
in females, platelet trend can follow the menstrual cycle, with
platelet nadir occurring at the onset of menses [3]. Patients of-
ten are misdiagnosed with ITP and a diagnosis of CTP is made
after failure to develop sustained platelet response to common
ITP therapies along with excessive response to thrombopoietin
(TPO) agonists when platelet counts peak in the cycle, as seen
in our patient who was treated multiple times with steroids,
IVIG, rituximab, and eltrombopag [2, 7].

The pathogenesis of CTP remains unclear. In a few case
reports, patients with CTP have been found to have a clonal
T-cell receptor rearrangement suggesting that this could be a
T-cell-mediated disease [3, 8, 9]. In one study, a patient found
to have CTP went on to develop T-cell large granular lympho-
cytic leukemia [8]. However, additional potential mechanisms
could also contribute. Subsets of patients with CTP have been
found to have auto-antibodies, and thrombopoictin levels have
been shown to have an indirect correlation with platelet count,
suggesting potential contribution from autoimmune platelet de-
struction and impaired thrombopoiesis [8]. Additionally, given
the predilection towards females and correlation of thrombocy-
topenia with the menstrual cycle, there may be a hormonal con-
tribution to pathogenesis. Similar to ITP, patients with CTP are
more likely to have an underlying thyroid disorder [8, 10, 11].
Our patient was a male without any underlying thyroid disorder
or autoimmune disorder; however, he was found to have a posi-
tive T-cell receptor rearrangement with cyclical platelet counts
irrespective of active treatment, suggestive of CTP.

Treatment of CTP remains challenging, with limited thera-
pies shown to prevent cyclic platelet fluctuations. Traditional
management for ITP, including corticosteroids, IVIG, rituxi-
mab, romiplostim, and eltrombopag, is typically ineffective in
preventing the severe drops in platelet counts that are intrin-
sic to the disease process [1, 8, 9, 12]. Platelet transfusions
must be given prudently, given the risk of alloimmunization
and the possibility for emergent need to transfuse platelets in
the setting of active bleeding, as seen in our patient who de-
veloped acute intracerebral and third ventricular hemorrhage.
Treatment with cyclosporine A has shown reported benefit to a
subset of patients with CTP [3-5]. However, the predictors of
response are unknown [13].

In our patient, after remaining on cyclosporine for at least 1
month, platelet counts remained stable in the 1.50 x 10%/uL - 2.50
x 10°/uL range with the exception of one episode of thrombocy-
topenia to 3.9 x 10%/uL in the setting of E. coli and E. cloacae
bacteremia. It should be noted that platelet count stabilization
was also accomplished by eltrombopag, which was initiated out
of need to maintain platelets at least > 5.0 x 10*uL given recent
ventriculoperitoneal shunt placement (placed due to presenting
ICH), which provided an additional complicating factor in man-
agement of this case. Unfortunately, our patient would go on to
develop multiple complications from which he ultimately died.
Thus, it is unclear what the long-term efficacy of cyclosporine
A would have been in our patient; however, an improvement in
platelet cycling was initially demonstrated. Aside from a brief
drop in platelets thought to be secondary to bacteremia, platelets
remained at the 5.0 x 10*/uL threshold recommended by neu-
rosurgery for nearly 3 months after initiation of cyclosporine A
until the patient’s death from unrelated causes, including gastric
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ulcer perforation and tension pneumoperitoneum.

Given the severe, recurrent episodes of thrombocytopenia
that characterize this disorder, it is imperative to identify and
properly treat the correct diagnosis early in order to prevent
patient morbidity and use of unnecessary ITP-related therapy.
There remains a possibility that if diagnosis had been made
sooner and appropriate treatment with cyclosporine initiated
sooner, the severe thrombocytopenia that facilitated ICH and
the subsequent cascade complications and hospitalizations that
likely hastened the patient’s death may have been ultimately
preventable. Thus, increasing provider awareness through
such case reports remains necessary.

Learning points

CTP presents with cyclical episodes of thrombocytopenia. It is
often misdiagnosed as immune thrombocytopenia and often fails
to provide a lack of sustained response or abnormally increased
response to common treatments for immune thrombocytopenia.
A subset of patients has been shown to respond to cyclosporine
A, as was seen in our patient. Prompt diagnosis and initiation of
appropriate treatment is imperative in order to prevent bleeding
complications due to severe, recurrent thrombocytopenia.
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