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Abstract Original Research Article

Background: The incidence of Leukaemia is increasing in developing countries, particularly in Africa. Cancer-
associated inflammation is a significant factor in improvements and survival of people with cancers. This study was
aimed at evaluating changes in leucocyte functions and hematological parameters among leukaemia patients in Abuja,
Nigeria. Method: The study comprised 30 leukaemia patients attending the Oncology Department of National Hospital
Abuja, Nigeria from July 2019 to August 2020 and 20 healthy people. Three millimetres (3m1) of blood was collected
from each participant into EDTA bottle and analyzed for full blood and differential counts using the Mythic 22
(Orphne, Switzerland) five-part differential hematology analyzer. CD4 and CD8 T cells were analyzed out by flow
cytometry. Data analysis was done using IBM-SPSS Inc., Chicago, IL, USA version-25.0. T-test was used to compare
means of between groups and the significant value was set as P<0.05. Result: All hematological parameters were
significantly lower (P<0.05) in leukaemia patients as compared to control except for monocytes and basophils. Also,
WBC was significantly higher in leukaemia patients (13.0 £0.57x109/L) as compared to 6.11+1.14109/L in control
(P<0.05). CD4 (775.4082.91Cell/ul) and CD8 counts (634.40+£101.43Cell/ul) were significantly higher in control as
compared to leukaemia patients. Also, CD4/CD8 ratio was significantly higher (P<0.05) among control group 1.24 £
0.15 than leukaemia patients (1.17 £ 0.09). Conclusion: This study found that changes in hematological parameters
and leucocyte functions are significantly associated with leukaemia. The use of therapies that boost immune response
in patients with leukemia is recommended.
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The World Health Organization [4] rated
Leukaemia as the 13th most common cancer with 474,
519 cases and the 10th highest cancer death with
311,594 deaths of all ages and sexes worldwide in

INTRODUCTION

The incidence of Leukaemia is increasing in
developing countries, particularly in Africa. A group of

cancers that originate from the bone marrow are
generally called Leukaemia. It develops in the
production of blood cells that have suffered a malignant
transition which leads to numerous malfunctioning cells
that are unregulated [1]. Leukaemia is "neoplastic
clonal disorder of haemopoietic or neoplastic blood
disorders characterized by the proliferation and
development of immature hematopoietic cells in the
bone marrow and blood" [2, 3].

2020. In Nigeria burden of cancer, leukaemia was rated
the third highest with 2.3% incidence and 3.2%
mortality rate behind breast, cervix/uteri, and
colorectum cancers in 2018 [5].

According to the report of [6] in his book titled
'A design Handbook of Haemato-oncology
Chemotherapy for Medical Students and Doctors',
Chronic Lymphocytic Leukaemia (CLL) is the most
common Leukaemia in Africa with about 40 per cent
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cases in Osun State, Nigeria whereas, in Niger-Delta
region of Nigeria, Chronic myelogenous leukaemia
(CML) was reported as the most common sub-type with
33.3 per cent while CLL, prolymphocytic leukaemia
(PLL), and acute myeloid leukaemia (AML) accounted
for 20.8%, 20.8%, and 16.7% respectively [7].

Most of these findings in Nigeria is correlated
with the hematological parameters and the clinical
symptoms of the patients. Patients with abnormal
hematological markers such as Hemoglobin (Hb) and
platelets (PLT) irregularities can experience changes
from minor bleeding to deadly hemorrhage [8]. In the
peripheral blood-stained film, the existence of blast
cells and smudge cells are indicative of leukemia
disease and these criteria are used as predictive indices
of leukemia infection [2, 9].

Thrombocytopenia is a typical characteristic of
liver disease in 30 to 64 per cent of leukemia infections
[10, 11]. Splenomegaly in acute leukemia is known to
be the primary cause of reduced platelet count [12].
Cancer-associated inflammation is a significant factor
in improvements and survival of people with cancers.
The systemic inflammatory response due to various
causes is associated with changes in circulating white
blood cells [1, 13].

Hematological analysis is done routinely in a
range of clinical situations, and such tests can
accurately show the severity of the inflammatory
reaction in the patients [14]. This study, therefore,
aimed to evaluate altered leucocyte function and
hematological parameters among leukaemia patients at
the Oncology Department, National Hospital, Abuja,
Nigeria.

METHODOLOGY

This study was conducted in the Oncology
department, National Hospital Abuja. Permission was
obtained from the hospital research ethical committee at
the beginning of the study. The study duration was from
July 2019 to August 2020. The sample size for the

study comprised 30 newly diagnosed leukaemia patients
and ten healthy controls. Patients below 18 years were
excluded from the study.

Sample Collection

Three millimetres (3 ml) of whole blood was
collected from each study participant into Ethylene
diamine tetra- acetic acid (K3EDTA) bottle for full
blood count (PCV, Total leucocyte count, and
differential white blood cell count) using the Mythic 22
(Orphne, Switzerland) five-part differential hematology
analyzer. CD4 and CD8 T cells were carried out by
flow cytometry upon diagnosis.

Data Analysis

Data analysis was done using IBM-SPSS Inc.,
Chicago, IL, USA version-25.0. T-test was used to
compare means of between groups and the significant
value was set as P<0.05.

RESULTS

The study comprised 30 leukaemia patients
(case) and 20 healthy controls. There were 22 (73.3%)
males and 8 (246.7%) females in the leukaemia group
while the control group comprised 10 (50.0%) males
and females. The mean age of the case was 38.9+8.8
with minimum and maximum of 26 and 62 years
respectively. For the control group, the mean age was
39.0+7.5 with minimum and maximum age of 30 and
60 years respectively.

As shown in Table 1, all hematological
parameters were significantly lower (P<0.05) in
leukaemia patients as compared to control except for
monocytes and basophils. Also, WBC was significantly
higher in leukaemia patients (13.0 £0.57 x 109/L) as
compared to 6.11 +1.14109/L in control (P<0.05). As
shown in Table 2, both CD4 (775.40 + 82.91 Cell/up
and CD8 counts (634.40 +101.43 Cell/0 were
significantly higher in control as compared to
leukaemia patients. Also, CD4/CD8 ratio was
significantly higher (P<0.05) among control group 1.24
+ 0.15 than leukaemia patients (1.17 + 0.09).

Table 1: Hematological parameters and leucocytes of leukaemia patients and healthy subjects

Parameter Case (n=30) Control (n=20) | T-value | P-value
HGB (g/dl) 8.69+ 1.50 13.78+0.51 -14.59 | <0.0001
PCV (%) 28.47 + 4.87 40.90 + 2.22 -10.68 | <0.0001
WBC (107/L) 13.0 £0.57 6.11+1.14 -12.21 | <0.0020
Platelets(10°/L) 152.20 £46.98 | 243.10+57.10 -6.15 <0.0001
Neutrophils (%) | 40.33+7.01 52.20 +5.33 -6.43 <0.0001
Lymphocytes (%) | 36.80 = 5.65 4955+ 7.15 -7.02 <0.0001
Eosinophils (%) | 2.50+0.82 3.20+1.24 -2.41 0.0200

Monocytes (%) 491+2.76 5.80 +2.29 -1.19 0.2400

Basophil 0.23+0.43 0.65+0.81 -2.36 0.0220

HGB = Haemoglobin, PCV = Packed Cell Volume, WBC = White Blood Cell
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Table 2: Immunological parameters of leukaemia patients and healthy subjects

Parameter Case (n=30) | Control (n=20) | T-value | P-value
CD4 (Cell/ul) | 115.70+68.01 | 775.40+82.91 -30.77 | <0.0001
CD8(Cell/ul) | 100.10+59.76 | 634.40+101.43 | -23.45 | <0.0001
CD4/CD8 1.17 £ 0.09 1.241+0.15 -2.11 0.0410

DiscussIiON

The findings of this study showed that
leukaemia is more common among males than the
females (male: female =3:1) and mostly among the
middle age people. This is consistent with the previous
study in Kaduna, the same North Central, Nigeria [1]
who found that leukemia was three times more common
among males and middle age group. This is also
consistent with reports from Australia, New Zealand,
Northern America, and Western Europe in which
male/female leukemia ratio was found to be 4:1 [15]. A
similar study in Pakistan also found higher leukemia
incidence among males than females with male to
female ratio of 2.1:1 [16] though some other studies
reported almost equal occurrence of leukemia among
males and females [17-19]. There were significant
decreases in HGB and PCV levels among leukemia
patients, this shows that the leukemia patients in this
study were anemic. Decreased hemoglobin and packed
cell volume have been associated with anemia in cancer
patients [20, 21, 16].

Also, the majority of leukemia patients in our
study had significantly reduced platelets and increased
WBC (P<0.001). This is consistent with several studies
which associated increased WBC and reduced platelets
with leukemia infection which may be a proliferation of
unusual WBC in the bone marrow [18, 19, 22- 25].
These findings revealed synthetic characteristics of the
organs and may still stand as indicative of prognostic
markers [14, 16, 18].

This study found significantly reduced CD4
and CD8 count, and CD4/CD8 ratio among leukaemia
patients as compared with control. This is consistent
with previous studies that associated cancer with
reduced CD4 and CD8 count, and CD4/CD8 [23, 24,
26-30]. Previous studies have documented the
importance of CD4 in secreting cytokines (such as
interleukin-2), that is needed for the development and
proliferation of CD8+ T cell [23, 31]. It has also been
reported that the immunization of CD8+ T cells against
cancers requires the activation of CD4+ [23]. CD4 cell
counting is among the World Health Organization
(WHO) important diagnostic tests required for the
detection and control of disease of priority such as
cancer, tuberculosis, HIV and other sexually transmitted
diseases [32]. The CD4 count is classified into four
groups: minimum (<200 cell/ul), low (200 -
349cells/ul), moderate (350 - 499cells/ul) and high (>
500cells/ul) [23, 26]. If CD4 cell count falls below a
certain level, the patient is at risk of getting an
opportunistic infection because it is the best

measurement of fat patient's immune and clinical status
[26, 34]. The mean CD4 count observed among
leukemia patients in this study was at the minimum
level (<200 cell/up, which is an indication of the
patients' high risk or vulnerability to opportunistic
infections. These infections do not affect people with
healthy immune systems but affect people whose
immune systems have been weakened by infections
such as cancer and HIV [26].

The low CD4/CD8 ration among leukemia
patients seen in this study is an indication of
inflammatory infection which is also consistent with
studies that have shown that CD4+ cell proportion and
CD4+/CD8+ cell ratio in patients with cancer are
significantly lower than healthy people [24, 29, 30, 35].

CONCLUSION

This study found that changes in hematological
parameters are significantly associated with leukemia.
The clinical and course of leukemia is associated with
both CD4 and CD8 cells counts and this is indicative of
the significance of the immune system in the
progression leukemia. The use of therapies that boost
immune response in patients with leukemia is
recommended.

REFERENCES

1. Oledinma, S., & Emelike, O. F. A. S. (2019).
Assessment of Haematological Indices and Dna
Pattern in Leukaemia Patients Kaduna Nigeria.
International Journal of Advanced Research, 7(1),
T47-752. https://doi.org/10.21474/ijar01/8383

2. Kassahun, W., Tesfaye, G., Bimerew, L. G., Fufa,
D., Adissu, W., & Yemane, T. (2020). Prevalence
of Leukemia and Associated Factors among
Patients with Abnormal Hematological Parameters
in Jimma Medical Center, Southwest Ethiopia: A
Cross-Sectional Study. Advances in Hematology,
2020, 3-9. https://doi.org/10.1155/2020/2014152
KOLTAN, A,

3. WHO. (2020a). Cancer incidence and mortality
statistics worldwide. World Health Organization,
1(1), 3-4.

4. WHO. (2020b). Elimination of Cervical Cancer. In
the International Agency for Research on Cancer
(Issue  2019). World Health Organization.
https://www.who.int/cancer/country-
profiles/PAK2020.pdf?ua=1

5. Durosinmi, M. (2013). A design Handbook of
Haemato-oncology Chemotherapy for Medical
Students and Doctors.

| © 2022 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India [ 1782 |



https://doi.org/10.21474/ijar01/8383
https://www.who.int/cancer/country-profiles/PAK2020.pdf?ua=1
https://www.who.int/cancer/country-profiles/PAK2020.pdf?ua=1

Yashim N et al; Sch J App Med Sci, Oct, 2022; 10(10): 1780-1784

10.

11.

12.

13.

14.

15.

Omoti, C. E., Awodu, O. A., & Bazuaye, G. N.
(2007). Chronic lymphoid leukaemia: Clinico-
haematological correlation and outcome in a single
institution in the Niger Delta region of Nigeria.
International Journal of Laboratory Hematology,
29(6), 426-432. https://doi.org/10.1111/j.1751-
553X.2007.00888.x

Bennett, J. M., & Orazi, A. (2009). Diagnostic
criteria to distinguish hypocellular acute myeloid
leukaemia from hypocellular myelodysplastic
syndromes and aplastic anaemia;
Recommendations for a standardized approach.
Haematologica, 94(2), 264-268.
https://doi.org/10.3324/haemato1.13755

Munir, A. H., & Khan, M. I. (2019). The pattern of
basic haematological parameters in acute and
chronic leukaemias. Journal of Medical Sciences
(Peshawar), 27(2), 125-129.

Reap, L., & Goldman, L. (2020). Focal blast crisis
in concomitant myelodysplastic syndrome and
chronic ~ myelogenous  leukemia.  Leukemia
Research Reports, 14, 100225.
https://doi.org/10.1016/j.1rr.2020.100225
Tambaro, F. P., Garcia-Manero, G., O'Brien, S. M.,
Faderl, S. H., Ferrajoli, A., Burger, J. A., Pierce, S.,
Wang, X., Do, K. A., Kantarjian, H. M., Keating,
M. J., & Wierda, W. G. (2016). Outcomes for
patients with chronic lymphocytic leukaemia and
acute leukaemia or myelodysplastic syndrome.
Leukaemia, 30(2), 325-330.
https://doi.org/10.1038/1eu.2015.227

Sharma, C. V., & Kulkarni, P. (2018). Clinical and
Hematological Parameters in Patients with Acute
Lymphoblastic Leukemia: A one year Study.
Journal of Medical Science and Clinical Research,
6(12), 1123-1126.
https://doi.org/10.18535/jmscr/v6i12.183
McMillan, D. C. (2013). The systemic
inflammation-based Glasgow Prognostic Score: A
decade of experience in patients with cancer.
Cancer Treatment Reviews, 39(5), 534-540.
https://doi.org/10.1016/j.ctrv.2012.08.003
Agarwal, A., Pujani, M., Raychaudhuri, S.,
Agarwal, C., Bajaj, A., Menia, R., Student, M.,
Professor, A., & Professor, A. (2020).
Haematological Inflammatory Parameters: Can
They Play a Role as Cancer Biomarkers?
International Journal of Health Sciences and
Research  (Www.ljhsr.Org), 10(January), 18.
www.ijhsr.org

Miranda-Filho, A., Pirieros, M., Ferlay, J.,
Soerjomataram, 1., Monnereau, A., & Bray, F.
(2018). Epidemiological patterns of leukaemia in
184 countries: a population-based study. The
Lancet Haematology, 5(1), el4-e24. https://do
Lorg/10.1016/S2352- 3026(17)30232-6.

Zeeshan, R., Sultan, S., Irfan, S. M., Kakar, J., &
Hameed, M. A. (2015). Clinico-haematological
profile of patients with B-chronic lymphoid
leukaemia in Pakistan. Asian Pacific Journal of

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Cancer Prevention, 16(2), 793-796.
https://dolorg/10.7314/APJCP.2015.16.2.793
Masood Bhutto, A., Ali Siddiqui, A., Moin, A.,
Khan, A., Rizvi, M., Bin Tariq, A., 1gbal, S., Asim
Khan, M., & Anwar, A. (2018). Presentations in
Patients of Chronic Myeloid Leukemia; an
Observational Study Focusing On the Association
of Haematological Parameter on Gender. Senior
Medical Officer Community Health Services.
www.symbiosisonlinepublishing.com

Rafig, N., Igbal, T., Shahid, M., & Muhammad, F.
(2014).  Haematological and  biochemical
parameters in Pakistani chronic lymphoblastic
leukaemia patients. Pakistan Journal of Life and
Social Sciences, 12(1), 16-19.

Salawu, L., Ra, B.,, & Ma, D. (2010). Chronic
lymphocytic ~ leukaemia a-twenty-years’
experience and problems in lle-Ife, South-Western
Nigeria. African Health Sciences, 10(2), 187-192.

Roro R. W. & Perdani, B. S. (2011).
Haematological =~ parameters and  remission
induction of childhood acute lymphoblastic
leukaemia. Paediatr Indones, 51(4), 207-212.
https://doi.org/10.14238/pi

Sachin. (2018). Clinical and Hematological

Parameters in Patients with Acute Lymphoblastic
Leukemia: A one year Study. Journal of Medical
Science and Clinical Research, 6(12), 1123-1126.
https://doi.org/10.18535/jmscr/v6i12.183

Ahmed, Y., Okwesili, A., Malami, I., Udoma, F.,
Erhabor, O., Onuigwe, F., Okwesili, O., Buhari, H.,
& Emenuga, V. (2017). Some Haematological and
Haemostatic Parameters among Women with
Cervical Cancer in Sokoto, North-Western Nigeria.
Sokoto Journal of Medical Laboratory Science,
2(1), 236-251.

Wang, Y. L., Ge, X. X., Wang, Y., Xu, M. D,
Gong, F. R, Tao, M., Wang, W. J., Shou, L. M.,
Chen, K., Wu, M. Y., & Li, W. (2018). The values
of applying classification and counts of white blood
cells to the prognostic evaluation of resectable
gastric cancers. BMC Gastroenterology, 18(1), 1-
12. https://doi.org/10.1186/s12876-018-0812-0
Wu, J., Ge, X. X, Zhu, W., Zhi, Q., Xu, M. D,
Duan, W., Chen, K., Gong, F. R., Tao, M., Shou, L.
M., Wu, M. Y., & Wang, W. J. (2019). Values of
applying white blood cell counts in the prognostic
evaluation of resectable colorectal cancer.
Molecular Medicine Reports, 19(3), 2330-2340.
https://doi.org/10.3892/mmr.2019.9844

Wu, Y., Ye, S., Goswami, S., Pei, X., Xiang, L.,
Zhang, X., & Yang, H. (2020). Clinical
significance of peripheral blood and tumour tissue
lymphocyte subsets in cervical cancer patients.
BMC Cancer, 20(2), 1-12.
https://doi.org/10.1186/512885-020-6633-x

Kruse, A. L., Luebbers, H. T., & Gratz, K. W.
(2011). Evaluation of white blood cell count as a
possible prognostic marker for oral cancer. Head

| © 2022 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India [ 1783 |



https://doi.org/10.1111/j.1751-553X.2007.00888.x
https://doi.org/10.1111/j.1751-553X.2007.00888.x
https://doi.org/10.3324/haemato1.13755
https://doi.org/10.1016/j.Irr.2020.100225
https://doi.org/10.1038/1eu.2015.227
https://doi.org/10.18535/jmscr/v6i12.183
https://doi.org/10.1016/j.ctrv.2012.08.003
http://www.ijhsr.org/
http://www.symbiosisonlinepublishing.com/
https://doi.org/10.14238/pi
https://doi.org/10.1186/s12876-018-0812-0
https://doi.org/10.3892/mmr.2019.9844
https://doi.org/10.1186/s12885-020-6633-x

Yashim N et al; Sch J App Med Sci, Oct, 2022; 10(10): 1780-1784

26.

217.

28.

29.

30.

and Neck Oncology, 3(1), 13.
https://doi.org/10.1186/1758-3284-3-13
Ceulemans, A., Bouzahzah, C., Prat, |., Urassa, W.,
& Kestens, L. (2019). CD4-T cell enumeration in
human immunodeficiency virus (HIV)-infected
patients: A laboratory performance evaluation of
Muse Auto CD4/CD4% system by the World
Health Organization prequalification of in vitro
diagnostics. PLoS  ONE,  14(1), 1-12.
https://doi.org/10.1371/journal.pone.0209677
Gonzalez-Rodriguez, A. P., Contesti, J., Huergo-
Zapico, L., Lopez-Soto, A., Fernandez-Guizn, A.,
Acebes-Huerta, A., Gonzalez-Huerta, A. J.,
Gonzalez, E., Fernandez-Alvarez, C., & Gonzalez,
S. (2010). Prognostic significance of CD8 and CD4
T cells in chronic lymphocytic leukaemia.
Leukaemia and Lymphoma, 51(10), 1829-1836.
https://doi.org/10.3109/10428194 .2010.503820
Koltan, S., Dgbski, R., Grzek, E., Wysocki, M., &
Grzesk, G. (2015). An assessment of selected
immune parameters of patients with Hodgkin's
disease. Molecular and Clinical Oncology, 3(1),
237-243. https://doi.org/10.3892/mc0.2014.421
Liu, C., Wang, Y., Li, S., Jiao, X., Zou, J., Wang,
Z., Qi, C., Zhang, X., Li, J., Lu, Z., & Shen, L.
(2021). Early change in peripheral CD4+T cells

associated with clinical outcomes  of
immunotherapy  in  gastrointestinal ~ cancer.
Immunotherapy, 13(2), 55-66.

https://dolorg/10.2217/imt-2020-0068

Xu, J., Jiang, L., Cao, H., Jia, Y., Wu, S., Jiang, C.,
& Sun, T. (2018). Predictive Value of CD4+/CD8+
Ratio in Patients with Breast Cancer Receiving
Recombinant Human Thrombopoietin. Journal of

31.

32.

33.

34.

35.

Interferon and Cytokine Research, 38(5), 213-220.
https://dolorg/10.1089/jir.2017.0146

Zhang, J., Huang, S. H., Li, H., Li, Y., Chen, X. L.,
Zhang, W. Q., Chen, H. G., & Gu, L. J. (2013).
Preoperative lymphocyte count is a favourable
prognostic factor of disease-free survival in non-
small-cell lung cancer. Medical Oncology, 30(1).
https://doi.org/10.1007/s12032-012-0352-3

World Health Organization. (2018). Model List of
Essential in Vitro Diagnostics. WHO Press, April,
35.
hftps://www.ghdonline.org/uploads/EDLExecutiveS
ummary_15may.pdf

Wade, D., Daneau, G., Aboud, S., Vercauteren, G.
H., Urassa, W. S. K., & Kestens, L. (2014). WHO
Multicenter Evaluation of FACSCount CD4 and
Pima CD4 T-Cell Count Systems. JAIDS Journal
of Acquired Immune Deficiency Syndromes, 66(5),
€98-el 07.
https://doi.org/10.1097/gai.0000000000000214
Erhabor, O., Chinoye, M. E., Michael, R., Tosan,
E., & Adias, T. C. (2018). Some full blood count
parameters among women of African descent with
breast cancer in Sokoto, North-Western Nigeria. J
Pregnancy Reprod, 2(1), 1-6.
https://dolorg/10.15761/jpr.1000129

Rao, S., Ponemone, V., Prasad, K., Hegde, S.,
D'silva, P., & Baliga, M. (2019). Association of
absolute lymphocyte count and circulating CD4+
and CD8+ t-cells with positive clinical outcome in
survivors of cancer: An observational study. Indian
Journal of Medical Specialities, 10(3), 149.
https://doi.org/10.4103/injms.injms20_19

| © 2022 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India 1784



https://doi.org/10.1371/journal.pone.0209677
https://doi.org/10.3109/10428194%20.2010.503820
https://dolorg/10.2217/imt-2020-0068
https://dolorg/10.1089/jir.2017.0146
https://doi.org/10.1007/s12032-012-0352-3
https://doi.org/10.1097/qai.0000000000000214
https://dolorg/10.15761/jpr.1000129
https://doi.org/10.4103/injms.injms20_19

