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Cyclic thrombocytopenia (CTP) is a rare hematological disorder characterized by significant oscillations in platelet counts, alternating between phases of severe thrombocytopenia and periods of normal or elevated platelet levels. Due to its clinical similarities with Immune Thrombocytopenia (ITP), CTP presents a diagnostic challenge. We report the case of a 54-year-old woman who first presented at age 45 with a petechial rash, heavy menstruation, and severe thrombocytopenia with a platelet count of less than 5,000 × 10^9/L. Her severe thrombocytopenia was followed by marked rebound thrombocytosis, ultimately leading to a clinical diagnosis of idiopathic cyclic thrombocytopenia (CTP). Unlike other cyclic hematological disorders, CTP exclusively affects platelet counts distinguishing it from other conditions. It is unresponsive to conventional ITP treatments, and thus accurate diagnosis through vigilant platelet monitoring in unexplained thrombocytopenia can help CTP patients avoid unnecessary therapies and their associated side effects.
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Introduction

Cyclic thrombocytopenia (CTP) is a rare hematological disorder, predominantly affecting female patients, characterized by periodic fluctuations in platelet counts. This often leads to misdiagnosis as immune thrombocytopenia (ITP) due to overlapping clinical manifestations (1, 2). With only about 70 cases reported to date, CT’Ps etiology remains largely elusive (3). The absence of standard treatment protocols and specific diagnostic criteria further complicates its management (4–6). This report discusses a case of CTP managed over nearly a decade, highlighting our approach to the challenges in the diagnosis and treatment of this rare hematological disorder.





Case presentation

A patient in her 50s, with a past medical history of inconsistent menorrhagia and benign positional vertigo, presented with intermittent petechiae and easy bruising. She has no other medical conditions or surgical history. Family history was remarkable for Multiple Myeloma in her brother. Her complete blood count (CBC) revealed thrombocytopenia with platelet count of 10.0x109L (normal range: 140,000-440,000) and microcytic anemia with hemoglobin (Hb) of 10.5 g/dL (12.0-16.0) and mean corpuscular volume (MCV) of 76.0 fL (80-99). Investigations including ANA, ESR, occult blood stool, coagulation panel, and bone marrow biopsy yielded unremarkable results. The peripheral smear did not show any schistocytes or other abnormal cells. Endocrinological associations with menstruation or thyroid disease were unfruitful. The infectious workup included viral screening for HIV and Hepatitis panels that were negative. Given the lack of any other symptoms, recent travels, or sick contacts, there was low suspicion for other infections etiologies. Flow cytometry of blood and bone marrow revealed no abnormalities.

Initial improvement with corticosteroids and intravenous immunoglobulin was followed by relapse, exhibiting platelet counts as low as 4.0x109L, and on other occasions, as high as 1.9x109L. The patient reported increased bruising/petechiae and weakness during nadirs and headaches during apices. Moreover, during the relapses, the patient’s thrombocytosis was accompanied by transaminitis with aspartate transaminase (AST) of 58 U/L (0 - 37), alanine transaminase (ALT) of 51 U/L (6 - 37) and alkaline phosphate of 135 U/L (35 - 104). She underwent an elective splenectomy with the discovery of the rebound thrombocytosis, though it provided no clear therapeutic benefit. She subsequently failed multiple treatment trials, including immunosuppressants and thrombopoietin (TPO) mimetics. TPO mimetics were administered in the form of eltrombopag (Promacta) at a dose of 75 mg daily for three months and romiplostim (Nplate), initially dosed at 0.5–1 mcg/kg and later increased to a maximum of 250 mcg weekly, for six months. While these therapies increased the peak (apex) platelet counts, they failed to improve the lowest (nadir) counts and were therefore discontinued. Ultimately, the patient was diagnosed with idiopathic cyclic thrombocytopenia (CTP), leading to the cessation of all immunosuppressive and TPO-directed therapies. Her course of platelet count fluctuations and interventions are further detailed in Figure 1.




Figure 1 | Summary of thrombocyte count & interventions.



The patient also demonstrated microcytic anemia that was determined to be an unrelated iron deficiency anemia and treated with iron supplements. Also, as can be seen in Figure 2, there was no correlation between the CTP and other blood lines. A parallel comparison of platelet count and mean platelet volume fluctuations are also demonstrated in Figure 3. In addition, bone marrow biopsy (Figure 4) and peripheral smear (Figure 5) were included from year 3 of presentation, showcasing normal WBC and Hb levels during an episode of thrombocytosis.




Figure 2 | Longitudinal monitoring of platelet counts, white blood cell levels, and hemoglobin over 10 years in a cyclic thrombocytopenia patient. *Due to the weekly monitoring implemented from Year 6, the variance is more obviously seen from that point forward.






Figure 3 | Timeline of changes in MPV compared to platelet count.






Figure 4 | Bone marrow biopsy. Hematoxylin and eosin (H&E)-stained bone marrow biopsy slides at 400X magnification show normocellular bone marrow with trilineage hematopoiesis, showcasing thrombocytosis yet adequate megakaryocytes with normal morphology.






Figure 5 | Peripheral blood smear. Wright-stained slide at 1000X magnification) showing normal morphology including variably sized, well granulated platelets (including some larger forms), and no abnormal cell types.



Over a 10-year follow-up, her thrombocytopenia and thrombocytosis cycles seemed to last approximately 5-6 weeks. After inefficacy of multiple therapy lines, all medications were ceased. Currently, she is managed with monthly CBC monitoring and intermittent platelet transfusion at a threshold of platelet count under 10.0x109L.





Discussion

Cyclic thrombocytopenia, with its characteristic wave-like rhythm in platelet count, presents a diagnostic challenge due to its similarities with Immune Thrombocytopenia (ITP) in clinical presentation (7). The disorder is defined by oscillating platelet counts, leading to phases of thrombocytopenia that can cause symptoms such as easy bruising and prolonged bleeding, interspersed with periods of normal or increased platelet levels, which carry the risk of excessive clotting (8). Notably, the condition is distinguished by its exclusive impact on the platelet line, unlike other cyclic hematological disorders that affect multiple blood cell lines​​ (9).

The pathophysiology and genetic underpinnings of CTP are complex and not fully understood, yet recent studies have identified a correlation with Thrombopoietin (TPO) expression levels (10). Moreover, other research suggests that cyclic thrombocytopenia could arise either from a destabilization in a peripheral control mechanism specific to platelets, from megakaryocyte dysfunction that impairs production of platelets, or from an autoantibody-mediated immune destruction targeting specific platelet antigens (9, 11, 12). Other reports have described hormonal and infectious etiologies; where CTP was observed to correspond with symptoms of menstrual cycles or development of CTP after an elevation of cytokines secondary to an infection with Ehrlichia or Hepatitis B (12,–13). Furthermore, treatment approaches for CTP show variable efficacy. While ITP is often treated with corticosteroids and rituximab, these treatments often fail in CTP. Some patients have shown improvement with cyclosporin A or danazol, others have not responded to these or other medications (5). In the context of multiple myeloma, treatments involving the proteasome inhibitor bortezomib have improved platelet counts, but the applicability of this finding to CTP remains under-explored (4).

Similar to Şumnu and Reyhan’s case, our patient was initially diagnosed with ITP until she exhibited a rebound thrombocytosis (12). Like their findings, our patient also did not respond to steroids or other immunosuppressive agents, suggesting that the underlying mechanism in her condition is unlikely to be autoimmune. Additionally, we ruled out a hormonal etiology given lack of correlation with menstruation, normal labs, and her extensive monitoring over a 10-year period, which included experiencing menopause without any observed changes in her disease symptoms or prognosis.

Our patient did not exhibit any infections mentioned in the literature, thus excluding an infectious cause for her chronic thrombocytopenia (CTP). A splenectomy was also performed, which failed to alleviate the symptoms of the disease. At one point in her treatment course, she received supplementary thrombopoietin (TPO), which was unable to resolve the thrombocytopenia, suggesting that her condition might be more related to TPO receptor issues or a dysfunction in megakaryocyte functionality rather than a deficiency in TPO production. Interestingly, our patient experiences mild transaminitis during episodes of thrombocytosis, potentially implicating liver involvement in the pathogenesis of her disease. Considering that TPO is primarily produced by the liver and that the liver also plays a role in the breakdown of platelets, further research into the liver’s and TPO receptors’ roles in CTP could be instrumental in understanding the etiology of this rare disease.

In light of these findings, we concluded that the best treatment approach is conservative, involving platelet transfusions when her platelet count drops to 10.0x109L or lower. To date, the patient is managing well and has reported no significant issues in dealing with this rare diagnosis.

In summary, clinical evidence has pointed to multiple potential origins for CTP, such as autoimmune responses, megakaryocyte production deficiencies, and disruptions in thrombopoietin receptor function. The rarity and elusive nature of CTP contributes to frequent misdiagnoses, complicating efforts to accurately determine its incidence and prevalence (14). It is important to make the distinction between CTP and ITP given the former’s poor response to corticosteroids and/or splenectomy. Thus, an accurate CTP diagnosis can prevent unwarranted immunosuppression therapy and its associated side effects, or an unnecessary splenectomy, in patients with CTP. The case presented here illustrates the diagnostic and management challenges posed by CTP, emphasizing the urgency for enhanced awareness and dedicated research. Lastly, we advise providers to be on the lookout for recurrent, immunosuppressant-resistant, episodes of thrombocytosis, followed by rebound thrombocytosis, especially in the female patient population.
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