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Background: The haematological adverse effects linked to antican-
cer therapy are collectively challenging in clinical settings. Focused 
research directed to identify the haematological changes associat-
ed with each regimen protocol might help in making an appropri-
ate decision for anticancer combination selection based on patient 
status. Aim of the study: We sought to map the haematological sta-
tus associated with each treatment regimen currently used in clin-
ical settings. Methods: A total of 60 patients were enrolled in this 
observational prospective study; the blood samples were routinely 
collected for follow-up. Haemoglobin (Hb), white blood cells (WBCs), 
platelets (PLT), and lymphocytes (LYM) count were analysed by an 
analyser machine. The treatment regimens were grouped based on 
the combination chemotherapy used, including platinum therapy 
(P.T.) regimen, targeted therapy (T.T.) regimen, anthracycline therapy 
(A.T.) regimen, taxane therapy (Tx.R.) regimen, antimetabolites ther-
apy (Am.T.) regimen, and immunotherapy (I.T.) regimen. Results: 
The most common type of cancer patients who participated in the 
present study was breast cancer (33%). The lowest WBC count was 
associated with ovarian cancer (5.7±1.3×10³/μL), followed by lung 
cancer (6.9±2.1×10³/μL). The most commonly used treatment reg-
imen was P.T. (30%) followed by T.T. (25%). The lowest WBC count 
was associated with I.T. (6±1.9×10³/μL) and P.T. (6.1±3.2×10³/
μL). The lowest Hb level was associated with P.T. (10.9±1.3g/dL). 
The lowest PLT count was associated with P.T. (245±121 ×10³/μL) 
and A.T. (222±89×10³/μL). LYM were selectively reduced in Am.T. 
(1.3±0.5×10³/μL) and P.T. (1.6±0.4×10³/μL) compared to other reg-
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imens. Conclusion: The haematological changes were greatly asso-
ciated with conventional classical therapy of either P.T. or T.T., rather 
than the newly introduced Am.T. or I.T. Ovarian and lung cancer were 
mostly associated with haematological disturbances.   
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1.	 Introduction

Cancer is one of the leading ailments of morbidity 
and mortality worldwide, with anticancer agents act-
ing as a gold standard for the management of a vari-
ety of malignancies1. The advancement in anticancer 
agents has potentially improved patient status; the 
haematological toxicity associated with these proto-
cols continues to represent a main challenge2. Focused 
determination of haematological dysfunction linked to 
each chemotherapy regimen is essential for improv-
ing treatment protocols, predicting complications, and 
practising the appropriate supportive care measures3.

The hematopoietic system is delicate and hence 
prone to the cytotoxicity of chemotherapy due to the 
representative rapid multiplication rate of the progen-
itor cells of bone marrow4. Anticancer-induced bone 
marrow suppression presented as leucopenia, anae-
mia, and thrombocytopenia, altogether suppressing 
immune response, blood oxygenation, and hemostat-
ic mechanisms5. These changes not only affect patient 
quality of life but can also demand treatment post-
ponements, dose reductions, or offending drug dis-
continuation, potentially declining therapeutic efficacy 
and patient survival rates6.

Combination cancer therapy emerged to harness 
a diverse range of therapeutic remedies, each with 
specific mechanisms of action and adverse effect pro-
files7. Traditional chemotherapeutic agents, including 
platinum compounds, anthracyclines, taxanes, and 
antimetabolites, employ broad effects on rapidly pro-
liferating cells, causing liable but severe haematologi-
cal cytotoxicity8. Even though the blood monitoring in 
cancer patients is of clinical significance, investigation 
of the haematological impact of chemotherapy regi-
mens remains limited to single therapy rather than a 
combination, limiting the generalizability of results to 

the complex clinical practice where patients receive 
complex, multi-agent regimens personalised to their 
specific malignancy and clinical circumstances. The 
present study sought to investigate the haematological 
changes across different chemotherapeutic regimens 
in different cancer patients by evaluating blood param-
eters across different therapies, cancer types, and pa-
tient demographics.

2.	 Materials and Methods

Study design: In this observational prospective 
study, a total of 60 patients were enrolled; the patient 
demographic parameters were collected from medical 
records, and blood parameters were collected from 
routine blood analysis for patients’ follow-up.

Patients: The study population consisted predomi-
nantly of female patients (n=51, 85.0%) with a mean 
age of 57.8±13.2 years, reflecting the inclusion of gy-
naecological and breast malignancies. Male patients 
comprised 15.0% (n=9), with 98.3% participants be-
ing married, and 70.0% were housewives.

Ethical considerations: The utilized data extract-
ed from medical records comply with the institutional 
guidelines for clinical research. Patient confidentiality 
was maintained during data collection and analysis 
processes (Approval registration number, Session 14 
on 12.05.2025)

Selection criteria: Patients were enrolled in the 
present study irrespective of their cancer types, stages, 
or treatment regimens to cover a broad range of onco-
logical practice.

Data collection: the patient demographic data were 
collected from the medical records, including age, 
gender, marital status, occupation, and smoking his-
tory. Weight (72.1±16.8kg) and height (158.2±8.9cm) 
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were measured, and calculated body surface area 
(1.8±0.18m²). Blood pressure, heart rate, and oxygen 
saturation were measured. Cancer classification based 
on anatomical site, into breast cancer (33.3%), lung 
(13.3%) and uterine cancers (11.7%). A total of 17 dif-
ferent cancer types were represented, including rare 
malignancies and one case of carcinoma of unknown 
primary.

Treatment regimens: The regimens used were sub-
classified based on grouping according to their mecha-
nism of action into six subgroups (Table 1).

Scoring system: Regimen intensity was calculated 
based on a standardised scoring system reflecting the 
number of cytotoxic agents and known myelosuppres-
sive potential. Haematological toxicity index was quan-
tified by incorporating the degree of cytopenias across 
multiple cell lines.

Blood sampling and blood parameters measure-
ment: A total of 2 ml venous blood was collected in an 
anticoagulant EDTA tube to prevent clotting before the 
blood tests were performed. Whole blood was used to 
measure haemoglobin A1c (HbA1c) levels using a kit 
supplied by Biolabo (France), and CBC was done by 
a haematology analyser machine (Boule diagnostics, 
Sweden). This machine was used for White blood cell 
count (WBC), haemoglobin (Hb), platelet count (PLT), 
and lymphocyte count (LYM).

Statistical analysis: Non-parametric data were ex-

pressed as frequency and percentage, while paramet-
ric data were expressed as mean ± standard deviation. 
A two-sample t-test was used when comparing two 
parameters; for more than two parameters, ANOVA 
with Turkey’s post hoc test was conducted. Correlation 
coefficients were applied to determine the correlation 
between regimen intensity scores and haematological 
toxicity indices. The p-values less than 0.05 were con-
sidered significant.

3.	 Results

The study enrolled 60 middle-aged patients (age of 
57.8±13.2 years), with 51 women (85.0%) compared 
to 9 men (15.0%). Fifty-nine of the enrolled patients 
were married (98.3%), with the majority being house-
wives (42 patients, 70%). Only 4 patients (6.7%) were 
smokers, and 13 patients (21.7%) were hypertensive 
(with normal blood pressure, heart rate, and oxygen 
saturation upon examination).  Patients were slightly 
overweight (BMI=29.5±7.4) with a body surface area 
of 1.8±0.2m² (Table 2). Patients were presented with 3 
common cancers: breast cancer 33%, lung cancer 13%, 
and uterine cancer 12%. Other less common cancers 
in the present sample were ovarian cancer 7.0% and 
colon cancer 5.0%, with the remaining types of cancer 
presented less commonly (Figure 1).

Breast cancer patients demonstrated WBC counts of 

Table 1.

Regimens group n(%) Example of a drug used 
Platinum-based  

Targeted therapy-
based 

Anthracycline-
based  
Taxane-based  
Antimetabolite-
based 
Immunotherapy-
based  

 

Scoring system:

Statistical analysis:

were expressed as mean ± standard deviation

3. Results 

age of 57.8±
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7.4±5.1×10³/μL, Hb levels of 11.5±1.2g/dL, and PLT 
counts of 283.0±149.0×10³/μL. Lung cancer patients 
demonstrated similar Hb levels (11.5±1.1g/dL) but re-
vealed more consistent WBC counts of 6.9±2.1×10³/μL 
and lower PLT counts of 241.0±153.0×10³/μL. Uterine 
cancer patients demonstrated the highest WBC counts 
at 7.8±6.1×10³/μL. Hb levels were slightly lower at 
11.3±1.4g/dL, with PLT counts of 244.0±110.0×10³/
μL. Ovarian cancer patients associated with the highest 
haematological impact, with the lowest WBC counts 
of 5.7±1.3×10³/μL and HB levels of 10.7±1.5g/dL. In-
terestingly, these patients maintained the highest PLT 
counts at 323.0±152.0×10³/μL (Table 3).

Young patients (aged ≤40 years) demonstrated the 
lowest WBC counts of 6.3±4.0×10³/μL (p < 0.05) and 
maintained the highest Hb levels at 11.8±1.3g/dL and 
the lowest PLT counts of 250.0±121.0×10³/μL (p < 
0.05). The middle-aged group (41-60 years) demon-
strated intermediate WBC counts of 7.0±3.9×10³/μL 
and revealed the lowest Hb levels at 11.1±1.4g/dL, with 
the highest PLT counts were highest in this group at 
296.0±144.0×10³/μL. Old patients (>60 years) demon-
strated the highest WBC counts (7.5±4.6×10³/μL) and 

a moderate level of Hb levels of 11.5±1.3g/dL, with PLT 
counts of 272.0±138.0×10³/μL (Table 3). 

Platinum therapy (P.T.) regimens demonstrated the 
largest treatment group, 18 patients (30%). Target-
ed therapy (T.T.) regimens were used by 15 patients 
(25%). Anthracycline therapy (A.T.) regimens were 
indicated in 8 patients (13.3%), primarily including 
doxorubicin in combination with cyclophosphamide. 
Taxane therapy (Tx.T.) regimens were used in 7 pa-
tients (11.7%), specifically using paclitaxel, docetaxel, 
and vinorelbine. Antimetabolite therapy (Am.T.) regi-
mens were used in 9 patients (15%), specifically using 
pemetrexed and gemcitabine. Immunotherapy (I.T.) 
regimens were only used for 3 patients (5%), including 
checkpoint inhibitors atezolizumab and pembrolizum-
ab (Table 4).

The P.T. associated the highest myelosuppres-
sive intensity compared to other treatment groups 
(p<0.05), with WBCs 6.1±3.2×10³/μL and Hb level 
of 10.9±1.3g/dL. The PLT count of 245±121×10³/μL 
was among the lowest observed, while LYM counts 
remained at 1.6±0.4×10³/μL. A.T. presented with the 
highest WBC count of 9.2±5.1×10³/μL. Nonetheless, 
these protocols of therapy were associated with the 
lowest PLT count of 222.0±89.0×10³/μL, reflecting 
selective thrombocytopenia. Hb levels were steady at 
11.2±1.5g/dL, with LYM counts of 1.7±0.9×10³/μL. 
T.T. showed moderate myelosuppression with WBC 
counts of 8.5±5.0×10³/μL and maintained Hb levels of 
11.4±1.1g/dL. Interestingly, these patients well-pre-
served the highest LYM counts (2.2±1.1×10³/μL). 
T.T. demonstrated promising haematological profiles 
(represented by WBC counts of 7.0±3.9×10³/μL and 
Hb levels of 11.7±1.2g/dL, with PLT maintained at 
312.0±154.0×10³/μL. The I.T. protocols demonstrated 
selective effects with low WBC counts of 6.0±1.9×10³/
μL but maintained Hb levels of 11.2±1.1g/dL and the 
highest PLT counts at 342.0±99.0×10³/μL. AmR re-
vealed the highest Hb (12.0±1.0 g/dl) and PLT counts 
(344.0±213.0×10³/μL). WBCs were moderately af-
fected at 7.5±2.0×10³/μL, though LYM counts were 
the lowest at 1.3±0.5×10³/μL, suggesting selective 
lymphocytopenia (Table 5).

slightly overweight (BMI=29.5±

± m² (Table 

Table 2.

Demographic parameters Values 
Age, ±
Gender Female 

Male 

Marital Status Married 
Widow 

Occupation

Housewife 
Employee 
Retired 
Free work 

Smoking History
Hypertension
Body Surface Area, m² ±
BMI,  ±
Systolic BP, ±
Diastolic BP, ±
SpO₂, ±
Heart rate, ±
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A.T. was associated with the greatest correlation 
(r=0.7, p<0.05) between intensity score (3.8±1.2) and 
haematological toxicity (1.9±0.7). Also, positive cor-
relations (r=0.7, p<0.05) existed in T.T. with regimen 
intensity score (3.5±0.9) and haematological toxicity 
index (2.0±0.6). In P.T., moderate-to-strong correla-
tion (r=0.6, p<0.05) existed between intensity score 
(3.2±1.1) and haematological toxicity index (2.1±0.8). 
Similarly, T.T. have shown moderate correlation (r=0.6, 
p<0.05) with the lowest intensity score (1.8±0.6) 
and minimal haematological toxicity (1.2±0.5). Am.T. 
demonstrated a weaker correlation (r=0.5) with in-
termediate intensity (2.8±0.8) and toxicity scores 
(1.5±0.4). I.T. demonstrated the weakest correlation 
(r=0.5, not statistically significant) with low intensity 
(2±0.5) and minimal toxicity scores (1±0.3) (Table 6). 

The combination of carboplatin and paclitaxel re-
vealed the most common myelosuppressive effects. 
Conversely, trastuzumab monotherapy showed the 
lowest haematological toxicity. Paradoxically, the 
combination of doxorubicin and cyclophosphamide 
demonstrated significantly (p<0.05) high WBCs 

(12.7±4.9×10³/μL) with nearly normal Hb. Moderate 
myelosuppression associated with combined carbopla-
tin and bevacizumab (Table 7).

4.	 Discussion

The haematological profile in breast cancer patients 
demonstrated by the variability in WBC counts, nor-
mal Hb levels, and moderate PLT counts. These find-
ings related to medication individualisation based on 
patients’ condition and hence more targeted and less 
myelosuppressive combinations9, while lung cancer 
patients demonstrated normal Hb levels, and moder-
ate PLT counts. The predominance of P.T. in lung cancer 
treatment, often combined with taxanes or antimetab-
olites such as pemetrexed, is known to cause significant 
thrombocytopenia5,8. Additionally, the potential im-
pact of thoracic malignancy on bone marrow function 
through local invasion, paraneoplastic syndromes, or 
radiation-induced marrow suppression may contrib-
ute to the observed haematological alterations10.

 In uterine cancer patients, WBC count is elevated; 

 
Figure 1. Cancer types and distribution. CUP = carcinoma of unknown primary. 

Breast cancer patients demonstrated WBC counts of 7.4±5.1×10³/μL, Hb levels of 11.5±1.2g/dL, 

±149 ×10³/μL. Lung cancer patients demonstrated similar Hb levels 

(11.5±1.1g/dL) but revealed more consistent WBC counts of 6.9±2.1×10³/μL and lower PLT 

±153 ×10³/μL. Uterine cancer patients demonstrated the highest WBC counts at 

7.8±6.1×10³/μL. Hb levels were slightly lower at 11.3±1.4g/dL, with PLT counts of 

±110 ×10³/μL.

WBC counts of 5.7± 3×10³/μL and 10.7±1.5

±152 ×10³/μL

Young patients (aged ≤40 years) demonstrated the lowest WBC counts of 6.3±4 ×10³/μL

and maintained the highest Hb levels at 11.8±1.3g

±121 ×10³/μL

±3.9×10³/μL ed the lowest Hb levels at 11.1±1.4g/dL, 

±144 ×10³/μL. Old patients (>60 

years) demonstrated the highest WBC counts (7.5±4.6×10³/μL) and a moderate level of Hb levels 

of 11.5±1.3g/dL, with PLT counts of 272 ±138 ×10³/μL
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this heterogeneity may reflect the diverse histolog-
ical subtypes of uterine malignancies, ranging from 
endometrioid adenocarcinomas to more aggressive 
serous and clear cell variants, each requiring different 
therapeutic approaches11,12. The chemotherapeutic 
approach for treatment of uterine cancer listed car-
boplatin and paclitaxel combinations13, which usually 
produce expected marrow suppression trends, sug-
gesting that the observed variability may be influenced 
by patient-specific factors such as baseline bone mar-
row status, medication profile, or underlying history of 
comorbidities14,15. 

Lowest WBC counts reported in ovarian cancer pa-
tients are perhaps linked to the intensive cytotoxic 
combinations employed in ovarian cancer therapy, in-
cluding the standard carboplatin and paclitaxel com-
bination, which is associated with marked myelosup-
pression16. The paradoxical protection of PLT counts in 
this patient population suggests differential exposure 
of hematopoietic lineages to treatment impacts, po-
tentially reflecting the complex interaction between 
tumour burden, ascites-related hemodilution, and 
the mechanisms of platinum-induced cytotoxicity on 
megakaryopoiesis versus other hematopoietic precur-

Table 3.

Cancer and age
Hematological parameters 

WBC(×10³/μL) Hb 
(g/dL) 

PLT 
(×10³/μL) 

Cancer Types 

Breast, 7.4±5.1 11.5±1.2 ±
Lung 6.9±2.1 11.5±1.1 ±
Uterus, 7.8±6.1 11.3±1.4 ±
Ovarian 5.7±1.3 10.7±1.5 ±

Age  
Group

≤40 years 6.3±4 11.8±1.3 ±
41-60 years ±3.9 11.1±1.4 ±
>60 years 7.5±4.6 11.5±1.3 ±

Data expressed as mean±SD, WBC=white blood

Table 4.

Regimen Group Description Used agents n (%) 

Platinum therapy (P.T.) 

Targeted therapy (T.T.) 

Anthracycline therapy 
(A.T.) 

Taxane therapy (Tx.T.) 

Antimetabolite therapy 
(Am.T.) 

Immunotherapy (I.T.) 

6.1±3.2×10³/μL and level of 10.9±1.3

245±121×10³/μL was among the lowest observed, while 

Table 3.

Cancer and age
Hematological parameters 

WBC(×10³/μL) Hb 
(g/dL) 

PLT 
(×10³/μL) 

Cancer Types 

Breast, 7.4±5.1 11.5±1.2 ±
Lung 6.9±2.1 11.5±1.1 ±
Uterus, 7.8±6.1 11.3±1.4 ±
Ovarian 5.7±1.3 10.7±1.5 ±

Age  
Group

≤40 years 6.3±4 11.8±1.3 ±
41-60 years ±3.9 11.1±1.4 ±
>60 years 7.5±4.6 11.5±1.3 ±

Data expressed as mean±SD, WBC=white blood

Table 4.

Regimen Group Description Used agents n (%) 

Platinum therapy (P.T.) 

Targeted therapy (T.T.) 

Anthracycline therapy 
(A.T.) 

Taxane therapy (Tx.T.) 

Antimetabolite therapy 
(Am.T.) 

Immunotherapy (I.T.) 

6.1±3.2×10³/μL and level of 10.9±1.3

245±121×10³/μL was among the lowest observed, while 
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sors3,17.
Younger patients (≤40 years) demonstrated leuko-

penia with normal Hb and low PLT levels. The mid-
dle-aged (41-60 years) adults demonstrated the lowest 
Hb levels with the highest PLT counts and intermediate 
WBC counts. Elderly patients (>60 years) demonstrat-
ed elevated WBC counts, normal HB and PLT levels. 
These age-linked patterns of response to chemother-
apy greatly impact the indication decision for clinical 
practice, reflecting that chronological age, patient sta-
tus, comorbidities, and patient vital organ status, per-
haps more accurately guide chemotherapy schedule 
and dose18,19. 

The most extensive myelosuppression was associ-
ated with P.T., an impact which is consistent with the 
known mechanism of platinum compounds, which 
form DNA cross-links that preferentially affect rapidly 
dividing cells, including hematopoietic progenitors20–22. 
The observed lymphocytopenia is congruent with pre-
vious studies demonstrating platinum-induced im-
munosuppression, which may contribute to increased 
infection risk and potentially compromise immune 
protection responses23,24. A.T. selectively reduced PLT 
count, perhaps reflecting the differential sensitivity of 
megakaryocytes to anthracycline-induced oxidative 
stress and DNA damage, as these agents are known to 
generate ROS and extrapolate with DNA25,26. Nonethe-
less, the preservation of WBC count and Hb concen-
tration, perhaps reflecting that these hematopoietic 

lineages may be potentially preserved, which could be 
explained in the context of the longer lifespan of RBCs 
and WBCs compared to PLT, hiding acute effects on 
these precursors4,26. T.T. is associated with well-pre-
served LYM counts, given that the mechanism of tax-
anes, which stabilise microtubules and disrupt mitotic 
spindle function, primarily affects cells in the M phase 
of the cell cycle27. The differential maintenance of LYM 
populations is perhaps explained by varying cell cycle 
kinetics among hematopoietic lineages. 

The T.T. have the most favourable haematological 
profile reflecting the selective targeting of specific 
molecular pathways in malignant cells while sparing 
normal hematopoietic functions 1,2,28. I.T. selectively 
reduced WBC and reserved PLT and Hb, which align 
with their mechanism of action and reflect the com-
plex immunomodulatory effects of these agents rath-
er than direct cytotoxic mechanisms29,30. The reported 
LYM count may reflect dynamic redistribution patterns 
rather than absolute LYM depletion, as immune check-
point inhibitors can cause profound changes in LYM 
trafficking and activation states31–33. The haematologi-
cal profile associated with AmR was demonstrated by 
maintaining the highest Hb levels and PLT counts. LYM 
was selectively reduced, which is congruent with the 
reported preferential effects of antimetabolites on lym-
phoid cells, which have high nucleotide turnover rates 
and are particularly susceptible to folate antagonism 
and DNA synthesis inhibition6,34.

1.6±0.4×10³/μL count of 9.2±5.1×10³/μL. 

±89 ×10³/μL, 

at 11.2±1.5

of 1.7±0.9×10³/μL. WBC counts of 8.5±5 ×10³/μL 

els of 11.4±1.1

2.2± 1×10³/μL

±3.9×10³/μL and Hb levels of 11.7±1.2

±154 ×10³/μL.

±1.9×10³/μL but Hb levels of 11.2±1.1

±99 ×10³/μ ±

±213 ×10³/μL t 7.5±2 ×10³/μL, though LYM

e lowest at 1.3±0.5×10³/μL, suggesting selective lymphocytopenia

Table 5.

Regimen  
Group WBC (×10³/μL) Hb (g/dL) PLT (×10³/μL) LYM (×10³/μL) 

P.T. 6.1±3.2 ± ±121 1.6±0.4
T.T. ±3.9 11.7± ± 1.9±0.7
A.T. 9.2±5.1 11.2± ± 1.7±0.9
Tx.T. 8.5±5 11.4± ± 2.2±1.1
Am.T. 7.5±2.0b 12.0±1b 344.0±213.0b 1.3±0.5a
I.T. ±1.9 11.2± ± 1.8±0.3
Data expressed as mean±SD, WBC=white blood cells, Hb=hemoglobin, PLT=platelet.

(3.8±1.2 (1.9±0.7

h regimen intensity score (3.5±0.9 ±0.6

een intensity score (3.2±1.1

ical toxicity index (2.1±0.8

ity score (1.8±0.6 haematological toxicity (1.2±0.5

±0.8
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The limitation of the present study includes a small 
sample size and a unicentre study, which hinders the 
generalizability of the data. Patients were presented 
with different cancers and were using more than one 
medication, making the prediction of changes in blood 
indices difficult in terms of being related to disease pa-
thology or medication profile. Dosing variation could 
also be an additional confounding parameter. Haema-
tological suppression due to ageing could also affect the 
blood indices as a part of the normal ageing process. 
These multiple confounding factors make the decision 
on haematological changes with cancer therapy under-
estimated, suggesting the development of individual-
ised medical approaches that reflect tumour nature, 

biomolecule markers, and patient status regarding age, 
baseline blood indices, and past medical history to op-
timise therapeutic outcomes while minimising adverse 
effects.

5.	 Conclusion

The haematological changes were greatly associ-
ated with conventional classical therapy of either P.T. 
or T.T., rather than the newly introduced Am.T. or I.T. 
Ovarian and lung cancer were mostly associated with 
haematological disturbances. The study recommends 
monitoring myelosuppression associated with P.T. and 
raising cautions of dose modifications. The selective 

toxicity scores (1.5±0.4

icant) with low intensity (2±0.5 minimal toxicity scores (1±0.3

Table 6.

Regimen  
Group 

Regimen Intensity  
Scorea 

Hematological  
Toxicity Indexb Correlation (r) 

P.T. ± ±
T.T. ± ±
A.T. ± ±
Tx.T. ± ±0.6
Am.T. 2.8±0.8 1.5±0.4
I.T. ±0.5 ±0.3

(12.7±4.9×10³/μL

Table 7.
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thrombocytopenia in the A.T. regimen necessitates PLT 
monitoring. 

Acknowledgement: The authors would like to thank 

University of Mosul and the Medical Research Teaching 
Hospital staff for providing support to accomplish this 
study.

References

1.Aleem E. Arceci R. J. Targeting cell cycle regulators in 
hematologic malignancies. Front. Cell Dev. Biol. 3, 
1–22, 2015.

2. Crisci S., Amitrano F., Saggese M., Muto T., Sarno S., 
Mele S., Vitale P., Ronga G., Berretta M., Di Francia R. 
Overview of current targeted anti-cancer drugs for 
therapy in onco-hematology. Med. 55, 1–28, 2019.

3. Plackoska V., Shaban D., Nijnik A. Hematologic dys-
function in cancer: Mechanisms, effects on antitu-
mor immunity, and roles in disease progression. 
Front. Immunol. 13, 1–16, 2022.

4. Popovici D., Oprean C., Săftescu S., Negru A., Munte-
anu M., Stanca H.T., Teodoru A., Stanca S., Negru 
Ș. Comparative hematological profiles for dose-
dense vs. regular anthracycline-based neoadju-
vant chemotherapy in non-metastatic breast can-
cer. Exp. Ther. Med. 22, 1–8, 2021.

5. Kuter D.J. Treatment of chemotherapy-induced 
thrombocytopenia in patients with non-hema-
tologic malignancies. Haematologica 107, 1243–
1263, 2022.

6. Passardi A., Fanini F., Turci L., Foca F., Rosetti P., Rus-
celli S., Casadei Gardini A., Valgiusti M., Dazzi C., 
Marangolo M. Prolonged pemetrexed infusion plus 
gemcitabine in refractory metastatic colorectal 
cancer: preclinical rationale and phase II study re-
sults. Oncologist 22, 886-e79, 2017.

7. Collado M.C., Grześkowiak Ł., Salminen S. Probiot-
ic Strains and Their Combination Inhibit In Vitro 
Adhesion of Pathogens to Pig Intestinal Mucosa: 
MC Collado et al.: Probiotic Combination Effect on 
Pathogen Adhesion to Pig Mucus. Curr. Microbiol. 
55, 260–265, 2007.

8. Stinchcombe T.E., Borghaei H., Barker S.S., Treat J.A., 
Obasaju C. Pemetrexed with platinum combination 
as a backbone for targeted therapy in non–small-
cell lung cancer. Clin. Lung Cancer 17, 1–9, 2016.

9. Bewersdorf J.P., Zeidan A.M. Risk-adapted, individ-

ualized treatment strategies of myelodysplastic 
syndromes (MDS) and chronic myelomonocytic 
leukemia (CMML). Cancers (Basel). 13, 2021.

10. Cotorogea-Simion M., Pavel B., Isac S., Telecan T., 
Matache I.M., Bobirca A., Bobirca F.T., Rababoc R., 
Droc G. What is different in acute hematologic ma-
lignancy-associated ARDS? An overview of the lit-
erature. Med. 58, 1–17, 2022.

11. Azzalini E., Barbazza R., Stanta G., Giorda G., Bortot 
L., Bartoletti M., Puglisi F., Canzonieri V., Bonin S. 
Histological patterns and intra-tumor heteroge-
neity as prognostication tools in high grade serous 
ovarian cancers. Gynecol. Oncol. 163, 498–505, 
2021.

12. Kim S.R., Cloutier B.T., Leung S., Cochrane D., Britton 
H., Pina A., Storness-Bliss C., Farnell D., Huang L., 
Shum K., Lum A. Molecular subtypes of clear cell 
carcinoma of the endometrium: opportunities for 
prognostic and predictive stratification. Gynecol. 
Oncol. 158, 3–11, 2020.

13. Tanigawa T., Takeshima N., Ishikawa H., Nishio S., 
Usami T., Yamawaki T., Oishi T., Ihira K., Kato H., 
Goto M., Saito M. Paclitaxel-carboplatin and bev-
acizumab combination with maintenance bevaci-
zumab therapy for metastatic, recurrent, and per-
sistent uterine cervical cancer: an open-label mul-
ticenter phase II trial (JGOG1079). Gynecol. Oncol. 
165, 413–419, 2022.

14.Molica S. Defining treatment success in chronic lym-
phocytic leukemia: exploring surrogate markers, 
comorbidities, and patient-centered endpoints. 
Expert Rev. Hematol. 17, 279–285, 2024.

15.Wais V., Bunjes D., Kuchenbauer F. Sorror, M. L. Co-
morbidities, age, and other patient-related predic-
tors of allogeneic hematopoietic cell transplanta-
tion outcomes. Expert Rev. Hematol. 11, 805–816, 
2018.

16. Dai D., Liu L., Huang H., Chen S., Chen B., Cao J., Luo 
X., Wang F., Luo R., Liu J. Nomograms to predict 
the density of tumor-infiltrating lymphocytes in 

PHARMAKEFTIKI, 38, I, 2026 | 0-0

ΦΑΡΜΑΚΕΥΤΙΚH, 38, I, 2026 | 0-0

RESEARCH ARTICLE

ΕΡΕΥΝΗΤΙΚΗ ΕΡΓΑΣΙΑ



27

patients with high-grade serous ovarian cancer. 
Front. Oncol. 11, 1–16, 2021.

17.Schmied L., Höglund P., Meinke S. Platelet-Mediated 
Protection of Cancer Cells From Immune Surveil-
lance – Possible Implications for Cancer Immuno-
therapy. Front. Immunol. 12, 1–7, 2021.

18. Al-Danakh A., Safi M., Jian Y., Yang L., Zhu X., Chen 
Q., Yang K., Wang S., Zhang J., Yang D. Aging-related 
biomarker discovery in the era of immune check-
point inhibitors for cancer patients. Front. Immu-
nol. 15, 1–21, 2024.

19.Wang X., Yang J., Zhang J., Yang H. Polypharmacy 
driven synergistic toxicities in elderly breast can-
cer chemotherapy drug management and adverse 
drug reactions: a mini review. Front. Pharmacol. 
16, 1–7, 2025.

20.Liu W., Wang Y., Luo J., Yuan H., Luo Z. Genetic Pol-
ymorphisms and Platinum-Based Chemother-
apy-Induced Toxicities in  Patients With Lung Can-
cer: A Systematic Review and Meta-Analysis. Front. 
Oncol. 9, 1573, 2019.

21.Crawford J., Herndon D., Gmitter K., Weiss J. The im-
pact of myelosuppression on quality of life of pa-
tients treated with chemotherapy. Futur. Oncol. 20, 
1515–1530, 2024.

22.Rottenberg S., Disler C., Perego P. The rediscovery of 
platinum-based cancer therapy. Nat. Rev. Cancer 
21, 37–50, 2021.

23. Harding J.J., Do R.K., Dika I.E., Hollywood E., Uhlit-
skykh K., Valentino E., Wan P., Hamilton C., Feng X., 
Johnston A., Bomalaski J. A phase 1 study of ADI-
PEG 20 and modified FOLFOX6 in patients with 
advanced hepatocellular carcinoma and other 
gastrointestinal malignancies. Cancer Chemother. 
Pharmacol. 82, 429–440, 2018.

24.Drew Y., Zenke F. T., Curtin N. J. DNA damage re-
sponse inhibitors in cancer therapy: lessons from 
the past, current status and future implications. 
Nat. Rev. Drug Discov. 24, 19–39, 2025.

25.Rocca C., Pasqua T., Cerra M. C. Angelone T. Cardiac 
Damage in Anthracyclines Therapy: Focus on Ox-
idative Stress and Inflammation. Antioxidants \& 
Redox Signal. 32, 1081–1097, 2020.

26. Zhou X., Weng Y., Jiang T., Ou W., Zhang N., Dong Q., 

Tang X. Influencing factors of anthracycline-in-
duced subclinical cardiotoxicity in acute leukemia 
patients. BMC Cancer 23, 976, 2023.

27. Chen P., Zhang X., Ding R., Yang L., Lyu X., Zeng J., 
Lei J.H., Wang L., Bi J., Shao N., Shu D. Patient‐de-
rived organoids can guide personalized‐therapies 
for patients with advanced breast cancer. Adv. Sci. 
8, 1–19, 2021.

28.Iacopetta D., Ceramella J., Baldino N., Sinicropi M. S.  
Catalano A. Targeting Breast Cancer: An Overlook 
on Current Strategies. Int. J. Mol. Sci. 24, 2023.

29. Zhang X., Zhang B., Li D., Yang Y., Lin S., Zhao R., Li 
Y., Peng L. Peripheral blood cell counts as predic-
tors of immune-related adverse events in cancer 
patients receiving immune checkpoint inhibitors: 
a systematic review and meta-analysis. Front. Im-
munol. 16, 1–20, 2025.

30. Yu Q., Wang Y., Ungchusri E., Patel M., Kumari D., 
Van Ha T., Pillai A., Liao C.Y., Ahmed O. Combination 
of transarterial radioembolization with atezoli-
zumab and bevacizumab for intermediate and ad-
vanced staged hepatocellular carcinoma: A prelim-
inary report of safety and feasibility. J. Interv. Med. 
6, 187–193, 2023.

31.Kubli S. P., Berger T., Araujo D. V, Siu L. L., Mak T. W. 
Beyond immune checkpoint blockade: emerging 
immunological strategies. Nat. Rev. Drug Discov. 
20, 899–919, 2021.

32.Kanda Y., Okazaki T., Katakai, T. Motility dynamics of 
T cells in tumor-draining lymph nodes: A ration-
al indicator of antitumor response and immune 
checkpoint blockade. Cancers (Basel). 13, 1–18, 
2021.

33. Pesce S., Trabanelli S., Di Vito C., Greppi M., Obino 
V., Guolo F., Minetto P., Bozzo M., Calvi M., Zaghi E., 
Candiani S. Cancer immunotherapy by blocking 
immune checkpoints on innate lymphocytes. Can-
cers (Basel). 12, 1–25, 2020.

34. Li R., Sun L., Wang J., Qian J., Wang Z., Jiao X. Peme-
trexed versus docetaxel in second line non-small-
cell lung cancer: results and subsets analyses of a 
multi-center, randomized, exploratory trial in Chi-
nese patients. Pulm. Pharmacol. Ther. 25, 364–370, 
2012.

Faisal Ι.Μ. et al, Pharmakeftiki, 38, I, 2026 | 0-0

Faisal Ι.Μ. et al, Φαρμακευτική, 38, I, 2026 | 0-0


