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ABSTRACT

	[bookmark: _GoBack]Background: As with other cancers, treatment of haematologic malignancies with chemotherapy is associated with side effects. Chemotherapy-induced thrombocytopaenia, a recognized side effect, have been defined by nadir platelet counts, at different cycles of chemotherapy. A lot more studies describe this occurrence in those with non-haematologic cancers. The aim of this study is to ascertain the prevalence of chemotherapy-induced thrombocytopaenia among adult patients with haematologic cancers, and also to determine if there is a significant relationship between chemotherapy regimen and thrombocytopaenia, and which of these regimen causes the most thrombocytopaenia in these patients.
Method: A retrospective study involving adult haematologic cancer patients over a period of 10 years at the haematology department of the University of Port Harcourt Teaching Hospital. 126 patients were identified but 72 had complete, relevant clinical and laboratory data and were included in the study. Statistical analysis was by SPSS version 26.
Results: Prevalence of chemotherapy-induced thrombocytopaenia was 26.0%. Tyrosine kinase inhibitors used in the treatment of CML showed more thrombocytopaenia but this was not statistically significant, P =.20. Ethnicity of patients showed relation to chemotherapy-induced thrombocytopaenia with P = .03.
Conclusion: Up to a quarter of patients with haematologic malignancy in this part of the world would develop thrombocytopaenia when treated with chemotherapy. This should be expected when treating patients with haematologic malignancies.
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1. INTRODUCTION

Abnormalities of haematopoietic stem cells, the various progenitors and precursors, and even mature blood cells, could confer a proliferative advantage to them. With the leukaemias, especially the acute types and multiple myeloma, there is an initial infiltration of the bone marrow with these abnormal cells, resulting in failure of haematopoiesis and attendant cytopaenia(s). Haematologic malignancies which affect the lymph nodes and lymphoid organs may eventually infiltrate the bone marrow and cause failure, but would present with swellings of the nodes or extranodal tissues in the initial moments. As such, the occurrence of anaemia, neutropaenia, and/or thrombocytopaenia is an expected finding in patients with haematologic cancers.
Platelets are produced following fragmentation of cytoplasm of megakaryocytes in the bone marrow. They enter into the circulation and live about 6 – 10 days and are removed from circulation by hepatocytes via ligand-receptor interaction mechanisms. (Chaudhary et al., 2022) In the adult populations, normal platelets count is between 150 x 109/l – 450 x 109/l. This value may be higher in paediatric populations, especially in infants and toddlers, due to factors like less mature immune system, faster metabolism, and higher marrow activity. (Davenport et al., 2023) Thrombocytopaenia is defined as counts of < 100 x 109/l; (Gauer & Whitaker, 2022) and it is at these counts that the risk of bleeding becomes significant, when all other factors are normal.
Chemotherapy is a vital component in the definitive treatment of haematologic malignancies. It utilizes a wide range of agents, both targeted and non-targeted, with more toxicity, including thrombocytopaenia, associated with non-targeted chemotherapy regimens. This could be due to direct cytotoxic effect on the megakaryocytes, immune destruction, and disruption of the bone marrow microenviroment. (Gao et al., 2023) On the basis of counts, chemotherapy-induced thrombocytopaenia has been graded into four as per Common Terminology Criteria for Adverse Events, CTCAE: grade 1, platelet count >75 – <100 x 109/l; grade 2, platelet count >50 – 75 x 109/l; grade 3, platelet count 25 – 50 x 109/l; and grade 4, platelet counts < 25 x 109/l. These grades are associated with worsening risk of bleeding. (Gao et al., 2023) After commencement of chemotherapy, platelet count begins to drop and may reach lowest values within two weeks; afterwards, it rises to reach pre-chemo levels on days 28 – 35.
This study aims to establish the prevalence of chemotherapy-related thrombocytopaenia in adult patients with haematologic cancers. It also seeks to determine if there is a significant relationship between chemotherapy regimen and thrombocytopaenia, and which chemotherapy regimen is associated with the most thrombocytopaenia among these patients.


2. methodology

It is a retrospective, cross-sectional study involving patients with haematologic malignancies that were treated in the department of the Haematology and Blood Transfusion of the University of Port Harcourt Teaching Hospital between the years 2015 – 2025. A total of 126 folders of patients with various haematologic cancers were retrieved. Seventy-two (72) were with complete and relevant clinical and laboratory data and were included in the study. Data analysis was by SPSS version 26 and results are reported in bar charts, pie charts, and histograms. Statistical significance is set at P = .05. Institutional ethical approval was obtained from the department of Health Research and Ethics committee of the hospital, and data from folders were handled with good patient anonymity.

3. results

The haematologic malignancies which were treated in the department in the period reviewed are small lymphocytic lymphoma, SLL, chronic lymphocytic leukaemia, CLL, multiple myeloma, MM, non-Hodgkin lymphoma, NHL, Hodgkin lymphoma, HL, acute myeloid leukaemia, AML, and acute lymphoblastic lymphoma, ALL. The frequencies of these conditions is captured in the figure 1 below. These values represent the individual haematologic cancers and not those that were able to receive chemotherapy.

Fig. 1. Bar chart of the proportion of the different types of cancer seen in the study

(SLL-small lymphocytic leukaemia, FL- follicular lymphoma, MM- multiple myeloma, MDN- myelodysplastic neoplasia, HL- Hodgkin lymphoma, DLBCL- Diffuse large B-cell lymphoma, CML- chronic myeloid leukaemia, CLL- chronic lymphocytic leukaemia, AML- acute myeloid leukaemia, ALL- acute lymphoblastic leukaemia)

Of the 72 patients included in the study, 63.9% were males while 36.1% were females. Patients were of various ethnic groups but predominantly Igbo, Ijaw and Ikwerre as captured in table 1. The results established a statistically significant relationship between the ethnicity of patients and the occurrence of chemotherapy-induced thrombocytopaenia (P = .03) as shown in table 2.

Table 1. Sociodemographic characteristics
	Variables
	Frequency (N=72)
	Percentage

	Sex
	
	

	Female
	26
	36.1

	Male
	46
	63.9

	Ethnicity
	
	

	Hausa/TIV
	3
	4.2

	Igbo
	39
	54.2

	Ijaw
	10
	13.9

	Ikwerre
	7
	9.7

	Others
	13
	18.1


[bookmark: _Hlk206858575]
Table 2. Relationship between sociodemographic variables and prevalence of CIT
	Variables
	Prevalence of CIT (n=50)
	Total

	
	Yes n(%)
	No n(%) 
	

	Sex
	
	
	

	Female
	5 (38.5)
	12 (32.4)
	17 (34.0)

	Male
	8 (61.5)
	25 (67.6)
	33 (66.0)

	
	Chi square=0.156; p=0.741
	

	Ethnicity
	
	
	

	Hausa/Tiv
	1 (7.7)
	0 (0.0)
	1 (2.0)

	Igbo
	5 (38.5)
	26 (70.3)
	31 (62.0)

	Ijaw
	3 (23.1)
	6 (16.2)
	9 (18.0)

	Ikwerre
	3 (23.1)
	1 (2.7)
	4 (8.0)

	Others
	1 (7.7)
	4 (10.8)
	5 (10.0)

	
	Fisher’s Exact=8.777; p=0.034
	



Mean± SD, median, and range of parameters like age at diagnosis of the malignancies, full blood count, FBC parameter values before commence of chemotherapy, and the nadir values observed in the course of chemotherapy for platelets count, haemoglobin, and absolute neutrophil counts are as presented in the table 3 below. In this study, nadir values represent the lowest laboratory parameters measured within 1 month following commence of chemotherapy.
Table 3. Baseline and Nadir descriptive statistics of patients in the study 
	Variables
	Mean ± SD (N=72)
	Range (Min-Max)

	Age at diagnosis
	45.61 ± 14.80
	19 -76

	Baseline platelets
	222.50*
	23.6 - 890.0

	Baseline Hemoglobin
	9.23 ± 2.85
	3.40 - 15.80

	Baseline ANC
	4.45*
	0.50 - 654.0

	Nadir platelet
	[bookmark: _Hlk206909417]175.69 ± 83.99
	22.0 - 405.0

	Nadir hemoglobin
	10.23 ± 2.42
	1.20 – 13.90

	Nadir ANC
	3.48*
	0.30 – 432.0


*Indicates use of median for variables that are not normally distributed
Of the 72 patients with complete data, 69.4% received chemotherapy while 30.6% did not.

Fig. 2: Pie chart showing proportion of patients who did or did not receive chemotherapy
Platelets count of < 100 x 109/l was used to define thrombocytopaenia in the study, and 26.0% of those who received chemotherapy developed thrombocytopaenia while 74.0% did not; this is show in figure 3 below.

Fig 3. Prevalence of chemotherapy-induced thrombocytopaenia
The mean number of chemotherapy cycles completed, the total number of units of blood transfuse, and the various chemotherapy regimens used in the treatment of these patients are shown in the table 4. Imatinib, which is taken daily, was reported in months of targeted therapy, instead of chemotherapy cycles.
Table 4. Number of completed chemotherapy cycles and mean number of units of blood transfused in patients who received chemotherapy
	Variables
	[bookmark: _Hlk206877359]Mean ± SD (n=50)
	Range (Min-Max)

	No. of cycles completed
	[bookmark: _Hlk206877569] 5.64 ± 2.51
	1 – 10

	No. blood transfusion in the course of chemotherapy
	[bookmark: _Hlk206877431]1.96 ± 0.40
	0 – 10

	Chemotherapeutic regimen
	Frequency (n)
	Percentage (%)

	ABVD
	7
	14.0

	CHOP
	8
	16.0

	CVP
	2
	4.0

	R-CHOP
	7
	14.0

	TKIs
	11
	22.0

	VRDs
	15
	30.0

	Dose adjustments
	
	

	Yes
	5
	10.0

	No
	45
	90.0



Table 5. Association between chemotherapeutic regimen and platelets count in             cancer patients that received chemotherapy
	Variables
	Platelet count
Mean ± SD

	Chemo regimen
	

	ABVD
	233.71 ± 40.39

	CHOP
	189.50 ± 89.76

	CVP
	98.50 ± 26.50

	R-CHOP
	174.17 ± 28.51

	TKIs
	146.27 ± 24.78

	VRD
	183.58 ± 14.36

	
	ANOVA = 1.530
P value = 0.202



Table 6. Type of cancer vs. prevalence of CIT 
	Variables
	Prevalence of CIT (n=50)
	Total

	
	Yes n (%)
	No n (%) 
	

	Type of cancer
	
	
	

	CLL
	2 (15.4)
	1 (2.7)
	3 (6.0)

	CML
	4 (30.8)
	7 (18.9)
	11 (22.0)

	HL
	1 (7.7)
	7 (18.9)
	8 (16.0)

	MM
	3 (23.1)
	12 (32.4)
	15 (30.0)

	NHL
	2 (15.4)
	10 (27.0)
	12 (24.0)

	SLL/FL
	1 (7.7)
	0 (0.0)
	1 (2.0)

	
	Fisher’s Exact=6.810; p=0.198
	



4. DISCUSSION
Roughly a third of patients in the study were females and almost double that number were males. Slightly more than half of this number was made up of people of Igbo ethnic groups, followed in a distant second and third respectively, by those who were Ijaw and then the Ikwerre. The study identified a significant relationship existing between ethnicity and development of chemotherapy-induced thrombocytopaenia, CIT (P = .03). Although there are no local studies which has demonstrated this relationship, the possibility of ethnicity influencing response to chemotherapy has been explored by Pathak et al. (2023), and this was confirmed by Zang et al. (2021), in a meta-analysis of studies of patients taking trastuzumab emtacine. This meta-analysis established that Asians tended to have more thrombocytopaenia when taking the agent, compared with non-Asian populations. Although the meta-analysis was on patients with non-haematologic cancers, and the agent used was a monoclonal antibody, our study also saw use of monoclonal antibody (rituximab) in a few of the cases attended.
Two-thirds of patients received chemotherapy in this study, while the remaining third of patients did not. This failure may be due to financial and logistical reasons (Ugwu & Nwannadi, 2020), or to the fact that the acute haematologic malignancies require stabilization for possible commencement of chemotherapy, and that some patients in the study were only able to receive this before they were lost to follow up. The acute leukaemias also present the dilemma of whether or not to administer definitive treatment. 
Thrombocytopaenia was defined as platelets count of <100 x 109/l; it is known that smaller counts increase the risk for bleeding. (Gauer & Whitaker, 2022) The study showed that 26.0% of patients who received chemotherapy came down with any grade of CIT. This is similar to values obtained in a study carried out with over 2000 patients with haematologic malignancies in the US in which it was identified that 28.0% of these patients came down with any grade of thrombocytopaenia. (Shaw et al. 2021) A South African study showed CIT prevalence of 38.5%, but this study was with both paediatric and adult patients with haematologic malignancies who were on chemotherapy. (Jali & Nkambule, 2020). Generally, there is paucity of data regarding prevalence of CIT in haematologic cancer patients as most studies were done on patients with non-haematologic cancers.
Baseline, median platelet count for those who received chemotherapy was 222.5 x 109/l, a value which is within normal range. Nadir platelet count refers to the lowest values measured following chemotherapy, and every cycle could have differing values. In this study, the nadir value is the lowest count obtained in the first two months after commence of chemotherapy.  The mean nadir platelet count was 175.69, and this is likely because almost 75% of patients did not come down with thrombocytopaenia after commencement of chemotherapy. Additionally, more than a quarter of the 72 patients had chronic myeloid leukaemia, CML, and in most cases, it presents in chronic phase of the disease; (Osho et al., 2022; Suttorp et al., 2021) a phase in which platelets count could also be elevated. Taken together, these factors would explain the normal mean platelets count observed in this study. The mean number of units of blood transfused for those who received chemotherapy was 1.96. These transfusions would have been given to those with low haemoglobin concentration and so would have been transfused as sedimented red cells. It is therefore unlikely that these transfusions contributed to improvement in the mean platelet count obtained.
The mean number of completed cycles per chemotherapy regimen is 5.64 cycles (therapy for CML using TKIs was counted as months of completed targeted therapy). Bortezomib and lenalidomide which are used in treatment of MM, are known to be associated with more thrombocytopaenia, (Smrdel et al., 2024; Dimopoulos et al., 2023) and they were one of the most frequently administered agents; weekly bortezomib administration, and daily for 21 days for lenalidomide. In other regimens like R-CHOP, CHOP, ABVD, and CVP, the injectables were given once every 3/4 weeks. As such, it is to be expected that VRD would account for the most thrombocytopaenia, but this was not the case in this study, as 30.8% of patients who came down CIT had CML, compared with the 23.1% MM. In this study, there was no statistically insignificant relationship between the type of chemotherapy regimen and platelets count, P = .20; this is unlike some other studies which have demonstrated this relationship. (Lu et al., 2020; Kassie et al., 2025) Generally, there are just a few studies that report regimen-specific prevalence of CIT in patients with malignancies, however, it is known that gemcitabine and the antimetabolites, none of which were used in patients in this study, has the highest prevalence. (Gao et al., 2023)
Those that received chemotherapy are patients with MM, HL, NHL, and CML; AML and ALL were the two categories of cases that could not be commenced on. It is plausible that these patients did not receive chemotherapy due to combination of factors such as late presentation, and the very likelihood that they needed to have been stabilized before commencement of chemotherapy. Late presentation in acute leukaemias in developing countries has been documented widely in the literature, (Zapata-Tarres, et al., 2021; Mamo et al., 2024; Obu et al., 2024) with its associated morbidity and high mortality.

LIMITATIONS OF STUDY
In spite of the salient findings in this study, it must be stated that the number of cases used is modest, and it is possible that these findings will be different in a study involving a larger population. The study was limited to adult haematologic cancer patients. It is also a single-centre based study. These factors will affect the generalizability of the findings. The study is also retrospective study which embodies a lot of biases. Prospective studies involving a larger number of adult and paediatric haematologic cancer patients will be needed to verify the findings herein stated.

5. Conclusion

Among adult patients with haematologic malignancies, CIT is seen in about 26.0% of cases. Though TKIs and VRD regimen used for treating CML and MM showed more thrombocytopaenia cases, this was not statistically significant. A significant positive association highlighted in the study is the significant relationship that exists between ethnicity and the occurrence of chemotherapy-induced thrombocytopaenia.


Ethical approval

Duly obtained from the health research and ethics committee of the hospital. 
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