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Abstract

Chemotherapy induced thrombocytopaenia is difficult to manage due 
to limited number of therapies available. A clinical experiment using 
Carica papaya leaf extract helped to overcome the low platelet count 
in 3 to 4 days. New agents for correcting thrombocytopaenia take 3 
weeks to correct the platelet count. The Carica papaya leaf extract 
contains large amounts of ascorbic acid (Vitamin C) and Calcium 
which are essential not only for proplatelet production but also for 
normal platelet function. 

Introduction

Thrombocytopenia creates a number of problems in the care of a 
cancer patient. At platelet counts < 10,000/µL, spontaneous bleeding 
is increased. At platelet counts < 50,000/µL, surgical procedures 
are often complicated by bleeding. At platelet counts < 100,000/µL, 
chemotherapy and radiation therapy are administered with caution 
for fear of worsening the thrombocytopenia and increasing the risk of 
bleeding [1]. Therapeutic and prophylactic platelet transfusions create 
the additional risk of infusion complications. Thrombocytopenia can 
also occur with any infection or adverse drug reaction associated with 
cancer treatment. Finally, a diagnosis of thrombocytopenia exacerbates 
the patient’s sense of anxiety and fear beyond that associated with 
the cancer diagnosis itself. Papaya leaf extract has been known to 
increase platelet counts with varied results [2]. Patients undergoing 
chemotherapy for solid tumours, haematological malignancies or 
myelodysplastic syndromes develop thrombocytopaenia at some 
point during their chemotherapy. Random donor platelet concentrates 
are used locally to correct thrombocytopaenia along with plasma and 
packed red cells in a 1:1:1 or 1:2:1 ratio when platelet counts went 
below 50,000 / µL. Patients with platelet counts below 80,000 / µL 
will have their chemotherapy cycles postponed. This leads to inferior 
treatment results as the chemotherapy cannot be administered 
according to protocol.

Rationale

Transfusing random donor platelet concentrates repeatedly may 
stimulate production of antiplatelet antibodies causing destruction 
of the transfused platelets [3]. Newer agents for correcting 
thrombocytopaenia like Romiplostim require a three-week period to 
correct thrombocytopaenia when patients receive upfront Romiplostim 
[4]. Eltrombopag takes 3 to 6 weeks to achieve a rise in platelet count 
[5]. Although few studies have been completed to demonstrate their 
ability to treat chemotherapy-induced thrombocytopenia, these 
agents may be useful in treating this condition in some situations. 
Chemotherapy dose reduction and platelet transfusions remain 
the major treatments for affected patients. Moreover the numbers 
of therapies that prevent platelet – related bleeding are few and far 
between. Carica papaya leaf extract was instituted as an option due to 
difficulty in obtaining platelet rich plasma locally.

Methodology

Participants: Twenty-nine patients who developed thrombocytopaenia 
following chemotherapy for solid tumours, haematological 
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malignancies and myelodysplastic syndromes were randomly 
observed from April 2017 to April 2019 for at the Cochin Cancer 
Research Centre. Ethics committee of the Cochin Cancer Research 
Centre advised that no prior approval is required for analysis of 
routine data in April 2017.

Materials: Following chemotherapy patients were seen in the medical 
oncology out-patients on the 10th day following chemotherapy and 
prior to the next cycle of chemotherapy with a complete blood count 
that included a platelet count.

Design: The design is a 2x2 within-subjects design and the volume 
of Carica papaya leaf extract consumed is a within-subjects variable. 
The independent variables were age, tumour type and chemotherapy 
regimen used.

Procedure: Patients who refused platelet transfusions following the 
development of chemotherapy induced thrombocytopaenia were 
informed of the useful nature of the papaya extract that raises platelet 
counts in a three to four days’ time. They were advised to drink 300ml 
freshly made papaya extract in the morning and in the evening till 
the platelet counts were more than 80,000 / µL. Patients were advised 
to consume a piece of cane sugar or honey after drinking the Carica 
papaya leaf extract. Patients with platelet counts less than 50,000 / µL 
were otherwise administered packed red cells, plasma and platelets 
in a ratio of 1:1:1 or 1:2:1 which is the protocol widely recommended 
in clinical guidelines to prevent severe thrombocytopaenia or 
haemodilution of coagulation factors.

Results 

A dramatic increase in the platelet count was seen following the 
administration of Carica papaya leaf extract. Patients with platelet 
counts below 80,000 cells/ cu mm would experience a rise of up to 
more than 150,000 / µL in 3 to 4 days’ time (Fig. 1). This increase did 

Figure 1. Platelet counts show dramatic increase within 3 days’ after con-
suming papaya leaf extract

not depend on the initial platelet count or the chemotherapy regime 
administered. In patients presenting with pancytopaenia consuming 
the papaya extract did not interfere with responses to packed cell 
transfusions or that of the granulocyte – colony stimulating factor. An 
increase of five times the presenting platelet count was observed.

However 11 patients presented with twice the presenting platelet 
count. A detailed history revealed that they drank less than 300 ml of 
papaya leaf extract and sometimes 300 ml of papaya leaf extract once 
daily due to the unpleasant taste of the extract. When they resorted 
to drinking papaya leaf extract at the prescribed dose of 300ml twice 
daily the platelet counts rose dramatically to almost 150,000 / µL in 3 
to 4 days’ time (Fig.2).

Figure 2. Comparing time to platelet recovery in days following platelet 
transfusions and consumption of papaya leaf extract.

Drinking less than 300ml of papaya leaf extract over seven days caused 
a rise of platelet count to twice the presenting platelet count. 

Discussion

Not all chemotherapy drugs cause thrombocytopenia in the same 
way. Stem cells differentiate into cells committed to megakaryocyte 
differentiation (megakaryocyte colony-forming cells [Mk-CFCs]). 
At some stage, these cells stop their mitotic divisions and enter 
a process called “endomitosis,” in which DNA replication occurs 
without subsequent division of the nucleus or the cell. This gives rise 
to polyploid precursor cells with 2, 4, 8, 16, or 32 times the normal 
diploid DNA content. These polyploid megakaryocyte precursor cells 
then stop DNA synthesis and mature into large, morphologically 
identifiable megakaryocytes. Mature megakaryocytes then produce 
platelets by a mechanism that is still poorly defined. In its simplest 
iteration, mature megakaryocytes extrude long cytoplasmic processes 
through endothelial cells, and large strands of platelet material 
(proplatelets) are released into the circulation, eventually becoming 
mature platelets, possibly through fragmentation in the lung [6]. If not 
consumed in haemostasis, the mature platelet undergoes programmed 
cell death (apoptosis), determined by a “platelet clock.”[28] This 



BAOJ Cancer Res Ther, an open access journal Volume 5; Issue 2; 068

Page 3 of 4Citation: Prem Ravi Varma.PK (2019) Thrombopoiesis in Chemotherapy-Induced Thrombocytopaenia Using Carica Papaya Leaf Extract – An 
Attentive Clinical Observation. BAOJ Cancer Res Ther 5: 068

platelet clock depends on the presence of an anti-apoptotic protein 
called    Bcl-x (L), a protein that restrains the pro-apoptotic proteins 
Bax and Bak [7-10]. When levels of Bcl-x (L) decline, Bax and 
Bak activity increase and trigger platelet apoptosis. The apoptotic 
platelets are cleared by the reticuloendothelial cell system; the 
spleen plays only a limited role in normal platelet homeostasis [11]. 
Different chemotherapy drugs affect the megakaryocyte and platelet 
production pathway at different stages. Alkylating agents such as 
busulfan affect pluripotent stem cells [12, 13]. Cyclophosphamide 
spares hematopoietic stem cells because of their abundant levels of 
aldehyde dehydrogenase, but affects later megakaryocyte progenitors 
[14]. Bortezomib has no effect on stem cells [15] or megakaryocyte 
maturation but does inhibit nuclear factor kappa B, a critical regulator 
of platelet shedding [16]. This probably explains the relatively short 
duration of thrombocytopenia following its administration [16]. Not 
all chemotherapy drugs reduce platelet production; some can actually 
increase the rate of platelet destruction. Indeed, platelet survival itself 
may be altered by some agents. The experimental chemotherapy 
agent ABT-737 reduces the activity of the platelet clock Bcl-x (L) and 
rapidly induces platelets to undergo apoptosis [8,17]. After a single 
dose of ABT-737, platelet levels dropped to 30% of baseline by 2 hours, 
dropped to 5% of baseline by 6 hours, started to recover to 10% of 
baseline by 24 hours, and returned to baseline after 72 hours [17]. This 
was not due to platelet activation; rather, caspase-mediated apoptosis 
was induced, with a rapid appearance of phosphatidylserine on the 
platelet surface and clearance of these cells from the circulation by the 
reticuloendothelial system in the liver. Although this mechanism has 
not been evaluated for most standard chemotherapy drugs, etoposide 
also increases platelet apoptosis by reducing Bcl-x (L) activity [17]. 
Finally, chemotherapy may enhance platelet clearance by immune 
mechanisms. In the treatment of many lymphomas, administration 
of single-agent fludarabine has been noted to produce an immune 
thrombocytopenia in up to 4.5% of patients [18]. This ITP typically 
responds to rituximab [19] Platelet destruction is also increased when 
chemotherapy drugs produce a drug-dependent secondary immune 
thrombocytopenia, but this effect is uncommon. Drug – associated 
thrombotic microangiopathy is seen with Gemcitabine, antibodies to 
red cells and platelets are seen in patients treated with Oxaliplatin, 
and, a drug – associated Haemolytic Uraemic Syndrome – like picture 
may occur in patients undergoing treatment with vascular endothelial 
growth factor inhibitors [20]. All of these chemotherapy interventions 
and at times bone marrow failure can cause thrombocytopaenia. The 
haematopoietic growth factor thrombopoietin is the key regulator of 
platelet production. In animals or humans deficient in thrombopoietin 
or its receptor, the platelet count is 10% to 15% of normal values 
[21, 22). Megakaryocyte, erythroid, and myeloid precursor cells 
are all reduced in such knock-out animals, but the white blood 
cell (WBC) and RBC counts are normal [23].Thrombocytopaenia 
results from platelet activation leading to irreversible shedding of 

its receptors. This results in an increased susceptibility to bleeding. 
However, shedding of GPIbα ectodomain forming the glycocalcin 
fragment and platelet desialylation triggers hepatic thrombopoietin 
production in most patients [24]. Thereafter for haemostasis platelet 
receptors must be expressed. This occurs only when new platelets 
are produced and released into the circulation which may take days 
to weeks. Calmodulin (calcium modulated protein) is required to 
prevent platelet activation. Moreover type IV collagen, fibrinogen 
and fibronectin stimulate proplatelet formation [25] and Ascorbic 
acid is required for the production of all types of collagen including 
type IV collagen [26].Calcium is present at a concentration of 344mg 
and Vitamin C (Ascorbic Acid) at 140mg in 100gm of Carica papaya 
leaves [27].This probably triggers megakaryocyte maturation in the 
bone marrow to form proplatelets and expression of platelet receptors.

Conclusion

Therapies to improve platelet counts are less than a handful. In resource 
poor settings Carica papaya leaf extract has been useful to raise 
platelet counts in 3 to 4 days’ time. The principle behind this dramatic 
platelet response is poorly understood. Further experimental studies 
and clinical trials are warranted in assessing comparative effectiveness 
to real-world solutions for a quality improvement in personalized 
medicine. 
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