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ABSTRACT 
Blood cancer has become quite common in all age groups, worldwide. The cancer ranges from acute life-
threatening leukemias to indolent chronic leukemias, Lymphoma spillovers causing morbidity and mortality to 
slow-growing indolent lymphomas. Since blood is present everywhere in the body hence the spread of 
hematological malignancies is massive. Chemotherapy is expensive and a must to treat blood cancers. However, 
the ancillary workups like flowcytometry etc in prognosticating and diagnosing blood cancers become quite 
cumbersome and heavy on the pocket for an average Indian. Therefore, the authors planned the study aimed at 
analyzing- 
-Trend in NLR,LMR, PLR RDW, Platelet count at baseline 
-Trend in NLR,LMR, PLR RDW, Platelet count 2 months post-chemotherapy 
-Comparison between 2 parameters for any significant change 
The study was carried out on 11 cases as a prospective case-based study of 11 cases where pre and post-values of 
chemotherapy cases of newly diagnosed blood cancer cases were available with the author. The baseline CBC and 
post-induction 1 st CBC were used to record the variables under study and latest SPSS software was used to come 
to a conclusion through the results. 
The findings stated that there was a decline in NLR, PLR and platelet count at follow-up as compared to baseline 
and an increase in LMR and RDW at follow-up as compared to baseline, however, the difference was significant 
statistically only for PLR (p=0.028) and near significant (p=0.059) for platelet count. 
Hence in view of significant findings seen only in 11 cases a larger cohort may be used to correlate these findings 
with follow up of such cases. 
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INTRODUCTION
Blood cancer has become quite common in all age 
groups, worldwide. The cancer ranges from acute life-
threatening leukemias to indolent chronic leukemias, 
Lymphoma spillovers causing morbidity and 
mortality to slow-growing indolent lymphomas. 
Since blood is present everywhere in the body  the 
spread of hematological malignancies is massive. 
Chemotherapy is expensive and a must to treat blood 
cancers. 1However, ancillary workups like flow 
cytometry, and molecular and cytogenetic workup in 
prognosticating and diagnosing blood cancers, 
become quite cumbersome and heavy on the pocket 
for an average Indian. The GLOBOCAN data 2020 for 
leukemias and lymphomas in developing countries 
states that there are 269,503 and 205,016 new cases 
of leukemia in males and females, respectively 2 while 
the mortality related to these leukemias and 
lymphomas was  176,000 and 132,000 in males and 
females, respectively.  The diagnosis and follow-up of 
cases of leukemias and lymphomas is imperative, 
especially in cases of blood cancer. However, a 
drawback in the Indian subcontinent and even 
worldwide is the cost of investigations and treatment 
including the follow-ups of cases diagnosed as blood 
cancers. The primary or most basic investigation tools 
that are offered by doctors to cases of leukemia are 
complete blood counts and peripheral smear 
examinations. Based on the reports of this 
investigation a hematologist plans further workup of 
the patient.3Hematopoiesis is a very radio and 
chemo-sensitive process and hence post-therapy 
bone marrow suppression may occur leading to many 
adverse  effects like, anemia, leukopenia, and 
thrombocytopenia can occur. Of late, many types of 
research have been carried out in different diseases to 
assess the roles of parameters derived from a simple 
CBC , like  Neutrophil to Lymphocyte Ratio (NLR), the 
Lymphocyte to Monocyte Ratio (LMR) and the 
Platelet to Lymphocyte Ratio (PLR), as well as some 
CBC parameters not studied in detail initially like 

PDW and RDW to hypothesize course of disease 
progression and prognosis.4In hematology where 
chemotherapy and radiotherapy are used as a 
treatment modality, absolute Neutrophil count has 
been used as an important follow-up parameter for a 
long time, however in recent times the above-
mentioned parameters have been studied in great 
detail in benign diseases like diabetes, 
hyperlipidemia, dengue etc. Hence the authors have 
attempted to analyze the variation of these 
parameters(NLR, LMR, PLR, RDW) in newly 
diagnosed cases of acute leukemias(AML and ALL) 
and to compare the changes in these parameters 
from baseline values versus the values after the first 
induction therapy is over to establish CBC derived 
parameters as effective and cheap prognostic 
markers aiding the more costly investigations of 
molecular and cytogenetics. 
 
MATERIAL AND METHODS 
The study was carried out in SMSR, Sharda 
University. CBC values of  11 newly diagnosed cases 
of acute leukemias(10 AMLs and 1 ALL)were analyzed 
from the department records and the derivatives of 
NLR,LMR,PDW,RDW were calculated from the CBC. 
The follow-up values were collected after 2 months of 
induction therapy treatment with 2 months being 
chosen to keep the timeline constant. The values 
post-chemotherapy were also analyzed for the same 
CBC-derived parameters. All relevant clinical 
information about the patient was obtained from the 
clinician and patient files, obtained from the medical 
records department. 
 
Statistical Analysis 
Data was analyzed using SPSS 21.0 software. 
Wilcoxon signed rank test has been used for 
comparison of data.An ethical waiver has been 
applied for. 
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RESULTS 
Table 1: Demographic Profile of Patients enrolled in the study 

SN Variable Characteristic 

1. Mean age±SD (Range) in years 
[Median age; Interquartile range] in years 

39.64±20.42 (11-65) 
[50; 19-59] 

2. Sex 
Male 
Female 

 
6 (54.5%) 
5 (45.5%) 

  
                                                                                                   Image 2:Histogram showing age distribution of our cases 

Image 2:Pie chart showing the sex distribution in our cases 
 

There was a decline in NLR, PLR and Platelet count at 
follow-up as compared to baseline and an increase in 
LMR and RDW at follow-up as compared to baseline. 

However, the difference was statistically significant 
only for PLR (p=0.028) and near significant (p=0.059) 
for platelet count.(Table 2 and Image 4) 

 
Table 2: Comparison of Blood cell parameters between baseline and follow-up (n=11) 

Para
met
er 

Baseline  Follow-up Change Statistical 
significance  
(Wilcxon signed  
rank-test) 

Mea
n 

SD Mea
n 

SD Mean SD Z P 

NLR 4.72 6.0
8 

3.53 4.9
9 

-1.19 1.3
9 

0.21 0.833 

PLR 14.4
0 

24.
92 

11.7
2 

19.
79 

-2.68 1.8
2 

2.201 0.028 

LMR 9.70 19.
71 

10.1
7 

20.
16 

0.47 0.6
0 

0.536 0.592 

PC 2.25 1.6
0 

1.83 1.0
3 

-0.41 0.2
1 

1.89 0.059 

RD
W 

17.82 3.4
2 

21.5
9 

14.
44 

3.77 4.0
4 

0.271 0.786 
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Image 4- Plot showing the mean deviation of parameters under study. 

  
DISCUSSION 
Complete blood counts are extremely useful tools for 
following up with patients with chemotherapy. 
Absolute neutrophil counts have been used for a long 
time now to monitor patient’s responses to 
chemotherapy. There have been studies on RBC and 
related parameters , such as hemoglobin and 
hematocrit levels. Many studies document the 
development of anemia post-chemotherapy. Some 
studies have monitored the trends in leucocyte count 
and have documented changes in counts, number, 
size, and maturity of each of these types of blood cells 
and documented a deviation from normal values. 
There are organizations like the World Health 
Organization (WHO) Toxicology Grades,7 the 
National Cancer Institute (NCI) Common Toxicity 
Criteria for Adverse Events (CTCAE), and the 
Southwest Oncology Group (SWOG) which mention 
different cut-offs for some of the CBC related 
parameters post drug exposure.5,6The derived CBC 
parameters are NLR (total neutrophil to lymphocyte 
count), LMR(lymphocyte/monocyte count), and 
PLR(platelet lymphocyte ratio. The red blood cell  
 
distribution width (RDW) means the variation in size 
and shape of RBCs seen commonly as the effect of  

 
drug therapy or in cases of hemolysis. There are two 
derivatives of RDW ie RDW-SD and 
RDWCV(calculated by the standard deviation of the 
mean cell size / MCV x100). RDW-SD is a 
measurement of the width of the red cell distribution 
curve (fL) [9]. These parameters are prognostically 
significant in many solid and blood malignancies. 
However, despite the reports of the prognostic 
significance not many studies have been performed 
to elucidate their importance.7In our study, we noted 
a decreasing trend in all the parameters however a 
statistically significant decrease was seen in PLR and 
a mildly significant decrease was seen in platelet 
counts. In a study done in cases of CLL, it was noted 
that post-chemotherapy, some patients experienced 
anemia(5%) and thrombocytopenia (15%) which was 
reverted by short-term treatment interruption and 
steroids. In another study, 40% of patients developed 
thrombocytopenia just after completion of the first 
phase of treatment of AML.8,9In a study done on NHLs 
it was noted that 3% of cases had grade 1 (WHO) 
toxicity, 6% had grade 2 toxicity, and one patient had 
extensive involvement of the bone marrow causing 
them to experience grade 3 thrombocytopenia. In 
another study on CBC parameters in relapsed NHL 
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cases 20% had anemia 45.7% of cases developed 
thrombocytopenias. There have been many clinical 
trials comparing radiotherapy with chemotherapy 
showing similar results.10,11In a study in preprint done 
on AML in 2023 which is similar to our study, they 
calculated NLR and LMR in cases of AML and saw that 
high NLR and low LMR predicted poorer outcomes in 
AML.12 However, their study is on baseline 
parameters while we have compared baseline 
parameters with post-induction chemotherapy 
parameters and hence found relevant changes in PLR 
and platelet counts although other parameters show 
a significant decrease as well. The roles of CBC-
derived parameters like NLR and LMR have been 
studied as prognostic markers in many 
hematolymphoid malignancies, for example, 
multiple myeloma, Hodgkin’s lymphoma, etc. In a 
study done by Zhang et al., the authors observed that 
in all the cases with >50% blast in marrow as well as 
high NLR, the cases presented with poorer prognosis. 
13Another study done on platelet parameters shows 
poorer prognosis in cases of low PLR which could be 
the case in our cases. However since we had just a 
short follow-up period and few cases at our setup for 
acute leukemias we were unable to comment on the 
complete prognostic significance of our findings. 14 

Some studies state that the PLR has a variation in 
prognostication with different treatment regimens. 
However thrombocytopenia was associated with 
poorer prognosis in most of the studies. 14,15 In studies 
done in the West, it has been noted that a higher PLR 
in pretransplant (bone marrow hematopoietic stem 
cells) has better overall survival and lower relapse rate 
and mortality after transplanting the patient with 
HSCs. Hence many Western studies mention the 
prognostically significant role of  NLR, LMR, and PLR 
and attribute this to the tumor microenvironment 

and immunological interactions. 16-17Another study 
showed that an RDW-CV >20.7% in the western 
population in cases of AML was associated with poor 
prognosis. In our study, there is a trend of 
improvement in RDW post-induction therapy rather 
than baseline values. Since all our cases were stable 
post-first treatment regimen it may be supportive of 
the findings of the previous study where a raised RDW 
was seen as a poor prognosis indicator. 18To the best 
of the authors’ knowledge, no such study comparing 
CBC parameters in baseline and post-chemotherapy 
phase(induction) has been done in the Indian 
population comparing leukemias. The study 
highlights the role of CBC-derived parameters-NLR, 
LMR, PLR, and RDW as cheap and cost-effective 
prognostic tools especially important in Indian 
scenarios where not every patient can access 
frequent molecular workups for prognostication of 
acute leukemias.19-20The limitation of our study is the 
smaller sample size and inability to follow the cases 
for longer time which needs to be done with larger 
samples to fully establish the utility and significance 
of CBC and CBC-derived parameters as prognostic 
tools. Since 90% of our cases belonged to the AML 
category and only 1 case was ALL we did not correlate 
the changes in values with different chemotherapy 
regimens. 
 
CONCLUSION 
Hence the authors would like to highlight the 
importance of CBC-derived parameters in diagnosing 
and prognosticating post-therapy leukemias. To the 
best of our knowledge, ours is the first study done in 
the Indian population however we advocate more 
such studies to be conducted to firmly cement the 
role of CBC and derived parameters as significant 
diagnostic and prognostic tools. 
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