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ABSTRACT
Background: Poly ADP ribose polymerase (PARP) inhibitors, such as Olaparib (Lynparza’), are
pivotal in treating certain cancers, particularly those linked to BReast CAncer gene (BRCA)

mutations. Despite its established efficacy, Olaparib use is associated with various adverse events 2024

(AEs), notably haematologic toxicities, such as anaemia. This retrospective chart review study 'gégipted 7 November
aimed to examine haematologic outcomes and associated factors in patients treated with Olaparib

at a tertiary hospital in the UAE. KEYWORDS

Olaparib; anaemia;
haematologic indices;
transfusion

Methods: We reviewed the medical charts of patients prescribed Olaparib and focused on
haematologic indices at a baseline of 1-month, 3-month and 6-month follow-up periods. Data
were analysed to determine the AEs frequency, transfusions need and potential associated
patients’ clinical characteristics.

Results: This study included all patients who received Olaparib (n = 66). Most patients were
females (n = 61; 92.4%) and the vast majority were non-smokers (97%) and free of hepatic
disease. Themean age of the patients was 57.03-year-old (SD) = 12.06 years), and body mass
index (BMI) was 28.16 (SD = 6.40) kg/m? A high rate of anaemia (70.8%) was detected among
the patients during their Olaparib therapy. Approximately, one-third of the patients developed
neutropenia and thrombocytopenia. Transfusion was needed in almost half of the patients.
Glomerular filtration rate (GFR) and neutropenia were significantly correlated with moderate-severe
anaemia (OR = 0.097, 95% Cl: 0.011-0.88, p value = .038) and (OR = 9.04, 95% Cl: 1.024-79.78,
p value = .048), respectively.

Conclusions: Our findings highlight the side effects of Olaparib therapy in terms of haematology
which could be avoided. Further studies are needed to better understand the therapeutic
management of Olaparib and the mitigation of haematologic complications.

Introduction consequently, in double-stranded break repair) appear
to be amenable to PARP inhibitor treatment [2,3].

Poly ADP ribose polymerase (PARP) inhibitors, used to ) ) i
These include cancers caused by germline or somatic

treat cancers, have numerous established modes of

action, notably base excision repair suppression and
PARP entrapment [1]. These mechanisms cause
double-stranded breaks to form once the DNA replica-
tion forks stall and collapse. Tumours with an evident

mutations in BReast CAncer gene (BRCA)-1 and BRCA2
[4]. The two
double-strand DNA breaks are homologous recombi-
nation (HR) and nonhomologous end joining (NHEJ).

primary pathways for mending

deficiency in homologous DNA repair (and HR is a high-fidelity procedure that takes place mostly
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during the S and G2 stages of the cell cycle, when a
sister chromatid is available. It entails re-sectioning the
DSB ends to produce single-stranded DNA, which is
subsequently covered with RAD51 to aid strand inva-
sion into the homologous sequence. DNA synthesis
occurs with the sister chromatid as a template, and
the D-loop is resolved to precisely restore the DNA
sequence. In contrast, NHEJ is an error-prone mecha-
nism that occurs throughout the cell cycle and includes
direct ligation of DNA ends in the absence of a homol-
ogous template. The Ku70/80 complex binds to the
DSB, which is then processed by nucleases such as
Artemis before being ligated by DNA ligase IV, XRCC4
and XLF. While HR protects genomic integrity by ensur-
ing precise repair, NHEJ is a faster repair pathway that
may introduce mutations [5]. Leveraging deficits in
repair mechanisms, such as utilizing PARP inhibitors for
BRCA-mutated malignancies, is a therapeutic approach.
Olaparib is a bioavailable oral medication that
inhibits PARP1 and PARP2 catalytic activities [6]. It is
approved for treating advanced ovarian and breast
cancers caused by germline BRCA1/2 mutations [4]. It
has also been indicated as a maintenance therapy for
ovarian cancer after platinum-based chemotherapy,
demonstrating that PARP inhibition has benefits
beyond tumours with BRCA1/2 mutations [7,8]. Adverse
event (AE) tolerance, in addition to maintaining quality
of life, is a significant concern when beginning Olaparib
treatment in all prospective patients who have previ-
ously undergone chemotherapy. Nausea, vomiting,
lethargy, anaemia and dysgeusia are common AEs
associated with Olaparib that can affect patients’ daily
life activities [9-11]. With specific interest, haemato-
logic toxicities, including anaemia, are frequently
linked to PARP inhibitors, including Olaparib, according
to a meta-analysis of 12 randomized controlled trials
(RCTs) [12]. In a meta-analysis of nine controlled trials
(n = 2074 patients) with advanced ovarian, gastric,
prostate, lung or breast cancer, the relative risk of
all-grade and high-grade anaemia for the
Olaparib-treated group (including combination treat-
ments) versus placebo/control was 2.10 (95% confi-
dence interval (Cl): 1.48-2.98) and 3.15 (95% CI:
1.73-5.71), respectively [13]. Different methods have
been adopted to mitigate Olaparib toxicities [14],
including haematological toxicity. Dose reductions
and/or suspensions were mostly utilized where treat-
ment would be suspended for any grade >3 toxicity,
for instance, and resumed if the toxicity subsided to a
grade of <1(8). In contrast, blood transfusion should
be performed together with dosage reduction if the
haemoglobin (Hgb) level drops to less than 7 g/dL [15].
Although randomized clinical trials are likely to report
outcomes similar to real-world occurrences, there is a

chance that side effects are underreported in these tri-
als because stringent eligibility requirements frequently
result in trial participants who are younger and fitter
than those in community practice [16].

Therefore, this study aimed to assess haematologic
associated outcomes and factors among patients
receiving Olaparib therapy in a tertiary hospital in
the UAE.

Methods
Data settings and subjects

This was a retrospective chart review of all adult male
and female patients (=18-year-old), attending the
oncology ward in Tawam hospital, a large tertiary hos-
pital in the UAE between January 2020 and January
2023 who were prescribed Olaparib monotherapy for
any indication during the study period for a minimum
of one month (n = 66). The patients were treated with
the currently approved dose of 300mg (as two 150mg
tablets) BID [17], resulting in a total daily dose of
600mg. In 2020, the capsule form was administered
400mg BID, with a total daily dose of 800mg [18].
Patients who were on erythropoietin-stimulating
agents or had missing or incomplete data were
excluded. Follow-up data and haematologic indices
were compared at baseline, 1-month, 3-months and
6-months. Interventions to correct anaemia were
observed at the 3-month follow-up. Data were col-
lected from the patients’ medical charts and included
demographic variables such as age, sex, body mass
index (BMI) and clinical data such as renal function
and comorbidities.

Ethical considerations

This study adhered to the ethical guidelines outlined
in the Declaration of Helsinki and was reviewed and
approved by the Tawam Hospital Human Research
Ethics Committee (T-HREC), (approval number:
MF2058-2022-831). The requirement for informed con-
sent was waived because of the retrospective nature
of the study by the same committee. All personal
identifiers were removed from the study records and
each participant was assigned a unique code. Data
were stored electronically on a secure server with
access limited to the research team.

Outcomes

The frequency of AEs and the need for transfusion
were reported, as well as haematologic indices, includ-
ing Hgb, mean corpuscular volume (MCV), mean



corpuscular haemoglobin (MCH) and mean corpuscular
haemoglobin concentration (MCHC). Anaemia was
classified according to the National Cancer Institute
(NCI) [19] as follows:

Mild: Hgb 10.0g/dL to lower limit of normal;
Moderate: Hgb 8.0-10.0g/dL;

Severe: Hgb 6.5-7.9g/dL;

Life-threatening: Hgb less than 6.5g/dL.

> wnN =

Data management and statistical analysis

Since we included all patients taking Olaparib, the
sample size calculation was not applicable. Descriptive
baseline characteristics and outcomes were reported
as numbers and frequencies if they were categorical
variables, but continuous variables were described as
mean (standard deviation (SD)) or median (interquar-
tile range (IQR)), when appropriate. Repeated measures
one-way analysis of variance (ANOVA) was performed
to assess any changes in haematologic indices from
baseline and then at the 1-, 3- and 6-month follow-up,
and the McNemar test was used to test differences in
the proportion of categorical variables at the same
time points. Spearman’s nonparametric correlation was
performed to evaluate the association between contin-
uous variables and Hgb levels at 3-months, in addition
to anaemia severity. Logistic regression was performed,
and variables with a p value <.25 were entered as
independent variables in the model. Statistical Package
for Social Sciences (SPSS°) software (IBM, version 26,
Armonk, NY) was used for data entry and analysis.
Statistical significance was considered at a threshold of
less than .05.

Results

This study included all patients who received Olaparib
(n = 66). The participants characteristics and vari-
ables are available in Supplementary file 1 (Table 1).
Most patients were females (n = 61; 92.4%) and the
vast majority were non-smokers (97%) and free of
hepatic disease. The mean age of the patients was
57.03-year-old (SD) = 12.06 years), and BMI was 28.16
(SD = 6.40) kg/m?. Mean Hgb values and haematocrit
were 110.94 (g/dL) and 31.75% (SD = 14.71g/L and
7.07%), respectively. The most common indication for
Olaparib was ovarian cancer (n = 53, 80.3%), with a
median dose of 600mg (IQR: 600-800) mg for a
median of 12 months (IQR: 5-20). The patients
self-reported complete adherence. Less than half of
the patients required transfusion at some point
during their therapy (n = 28, 42.4%). The most
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Table 1. Post-therapeutic variables at 6-month follow-up?.

sid, _ Percentiles

Variable Mean Median  deviation 25 75

Hgb (g/L) 111.00 110.00 13.95 102.00 120.25
HCT (%) 32.62 32.50 3.85 30.00 36.00
MCV (fL) 92.78 95.50 16.02 89.35 10093
MCH (pg) 38.09 32.80 42.63 29.25  35.15
MCHC (g/L) 34142 340.50 1348 330.75 352.00
RDW (%) 16.33 15.85 2.74 14.60 17.48
Platelet count (x10°  231.72 228.00 78.57 18150 280.0

Frequency Percentage®

Anaemia
No 19 29.2
Yes 46 70.8
Need for transfusion
No 38 57.6
Yes 28 424
Neutropenia
No 45 69.2
Yes 20 30.8
Thrombocytopenia
No 47 723
Yes 18 27.7

Secondary acute
myeloid leukaemia

No 63 96.9

Yes 2 3.1
Gl toxicity

No 56 86.2

Yes 9 13.8
Pneumonitis

No 64 98.5

Yes 1 15

Hb: haemoglobin; HCT: haematocrit; MCV: mean corpuscular volume;
MCH: mean corpuscular haemoglobin; MCHC: mean corpuscular haemo-
globin; RDW: red blood cell distribution width.

2Haematologic indices were available for 50 patients at follow-up.

bValid percent.

common intervention to manage AEs was dose
reduction (n = 24, 36.8%) followed by discontinua-
tion (n = 12, 18.2%) [20].

Data on haematological indices were also retrospec-
tively collected at 1-, 3- and 6-month post-therapy.
Table 1 summarizes the data at the 6-month time
point. Anaemia occurrence at any time during therapy
was also recorded. Approximately, 70% of patients
develop anaemia at some time during therapy.
Approximately, one-third of patients developed neu-
tropenia and thrombocytopenia. One patient (1.6%)
developed secondary acute myeloid leukaemia (AML)
at follow-up.

Repeated measures ANOVA was performed to assess
any changes in haematologic indices from baseline
and then at the 1-, 3- and 6-month follow-up time
intervals. MCV was significantly increased at 3-month
post follow-up baseline (mean difference = 3.10,
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Table 2. Correlation of continuous variables with haemoglobin
and anaemia severity at 3-month follow-up.

Table 3. Logistic regression between patient characteristics
and likelihood of severe anaemia.

Hgb levels (g/L) Anaemia severity 95% Cl
Variable r p Value r p Value Variable p Value OR Lower Upper
Age (years) -0.28* 04 0.26 .06 Age 777 1.012 0930 1.103
Weight (kg) 0.38%* <.001 —0.37*%* .01 Gender, male = 0, 541 0.217  0.002 29.05
BMI (kg/m?) 0.37%* 01 -0.35% 01 female = 1 (1)
Performance -0.09 .55 0.02 .90 Neutropenia on follow up .038 0.097 0.011 0.879
status grade No =0, yes =1 (1)
ALT (U/L) 0.24 .09 -0.23 1 GFR_Category (1) 048 2038  1.024 79.776
AST (U/L) 0.09 54 -0.01 97 BMI 785 0.982  0.859 1.121
Bilirubin direct -0.26 12 0.04 83 ALT (U/L) 123 0.907  0.801 1.027
(pmol/L) Transfusion (1) 450 1.888  0.363 9.813
WBC (x10°) 0.13 37 -0.11 45 Indication (1) 952 0.906  0.036 23.088
RBC (x10°%) 0.30* .03 -0.16 26
Hgb (g/L) at 0.50%* <.001 —0.44%* <.001 ) _
baseline to-severe anaemia. Spearman’s nonparametric correla-
HCL;:/Z)“s; 0.47% <001 —0.39% <001 tion was performed to evaluate the association
MCV (fL) at 0.07 64 -0.24 09 between continuous variables and Hgb levels at
baseline 3-months, in addition to anaemia severity (Table 2).
MCH (pg) at 0.10 48 -0.29* 04 . o . ;
baseline Age, weight and BMI were significantly associated with
MC::C (ﬁ/'-) at 0.22 12 -0.25 07 Hg levels at the 3-month follow-up, as follows:
aseline
RDW (%) at -0.16 28 0.15 31 r = —0.28, p = 04, r = 038, p < 001, and r = 037,
baseline , p = .01, respectively, but age was not related to anae-
Platelet (x10°) 0.07 .65 0.05 73 . . . .
count at mia severity. Logistic regression was performed, and
baseline variables with a p value <.25 were entered as indepen-
Dose (mg) 0.08 56 —0.004 76 - : 3
Duration (months) 002 %0 0008 50 dent variables in the model. The model fit results

BMI: body mass index; ALT: alanine aminotransferase; AST: aspartate ami-
notransferase; WBC: white blood cells; RBC: red blood cells; Hgb: haemo-
globin; HCT: haematocrit; MCV: mean corpuscular volume; MCH: mean
corpuscular haemoglobin; MCHC: mean corpuscular haemoglobin; RDW:
red blood cell distribution width. *p<0.05; **p<0.001.

p = .004). MCH also increased significantly at all
follow-up times when compared to baseline (mean dif-
ferences = 0.63, 1.35 and 1.85; p values of .047, .005
and .002, respectively). However, there were no signif-
icant changes in the other parameters, including Hgb,
HCT and MCHC. Anaemia status was further stratified
into mild and moderate-severe anaemia based on the
NCI definition (see section ‘Methods’). The McNemar
test for paired proportions showed no statistically sig-
nificant differences between proportions at all
follow-up points, but there was a trend of increase in
the proportion of patients with moderate-severe anae-
mia with time (pre-intervention) as follows: 27%, 32.8%
and 37.7% at baseline, and at the 1-month and
3-month follow-up points, respectively. To elucidate
the patients’ clinical characteristics that might affect
the likelihood of more severe anaemia, a Chi-square
test was first performed to assess the bivariate associ-
ations between anaemia severity at the 3-month
follow-up and patients’ categorical characteristics
(Supplementary file 2, Table 2). It was found out that
glomerular filtration rate (GFR) and neutropenia were
significantly associated with anaemia severity. Hence,
patients who developed neutropenia and had a lower
GFR (<60 mL/min) were more likely to have moderate-

showed a -2-log likelihood of 38.27, and 55.7% of
variability in anaemia severity was accounted for in
the model. However, only neutropenia and GFR were
correlated with anaemia severity after accounting for
all potentially significant covariates, that is, developing
neutropenia, and lower GFR was associated with a
higher likelihood of developing severe anaemia
(Table 3).

Patients’ clinical characteristics that are related to
blood transfusion were also evaluated. As shown in
Table 4, continuous variables were compared using
independent t-test or nonparametric equivalent Mann-
Whitney'’s test, as indicated. Compared to the patients
who did not require transfusion, the mean age was
significantly higher in those who required transfusion
(60.46 (12.76) vs. 54.50 (11.02) year-old; p = .046), but
BMI was significantly lower (26.24 (6.06) vs. 29.64 (6.34)
kg/m?; p = .037). The mean MCV and MCH values were
significantly lower in those in patients who underwent
transfusion at the 3-month follow-up (87.11(15.64) vs.
(95.96 (8.19) %; p = .012) and (29.94(3.62) vs. (33.24
(3.09) pg; p < .001); respectively. Similarly, MCHC was
significantly lower in those with transfusion require-
ments both at baseline (332.22 (12.92) vs. 341.67
(10.10) g/L; p = .002) and 6-month follow-up (336.80
(13.81) vs. 344.50 (12.56); p = .047). Regarding categor-
ical variables, however, the Chi-square test showed no
significant difference between the proportions of
patients according to transfusion requirement (data
not shown).


https://doi.org/10.1080/07853890.2024.2440631

ANNALS OF MEDICINE € 5

$
Table 4. Comparing demographic and clinical characteristics by transfusion need.
Need for transfusion
Yes No

Variable N Mean SD N Mean SD p Value
Age (years) 28 60.46 12.76 38 54.50 11.02 .046*
BMI (kg/m?) 26 26.24 6.06 37 29.64 6.34 .037*
ALT (U/L) 24 17.71 11.20 37 24.32 23.72 207

AST (U/L) 24 27.46 20.63 37 27.32 19.64 .980

Bilirubin direct (pmol/L) 16 3.50 1.21 28 3.26 1.84 .645

WBC (x10°) 25 6.84 4.19 36 6.29 1.85 490

RBC (x107) 25 461 6.14 36 3.62 72 545

Hgb (g/L) at baseline 27 109.81 14.75 36 111.78 14.84 .604

Hgb (g/L) at 1 month 25 104.36 17.64 33 109.64 14.17 212

Hgb (g/L) at 3 months 26 101.77 20.47 27 111.41 18.05 .075

Hgb (g/L) at 6 months 20 106.40 16.04 30 114.07 11.67 .056

HCT (%) at baseline 28 31.75 7.23 37 31.76 7.05 997

HCT (%) at 1 month 26 28.66 9.85 35 30.09 8.63 551

HCT (%) at 3 months 27 29.21 8.21 28 31.00 8.05 417

HCT (%) at 6 months 21 30.29 8.01 30 33.17 3.64 .089

MCV (fL) at baseline 27 89.02 6.40 36 89.78 8.01 .688

MCV (fL) at 1 month 25 87.96 6.33 33 90.92 8.72 157

MCV (fL) at 3 months 26 87.11 15.64 27 95.96 8.19 .012*
MCV (fL) at 6 months 20 93.16 7.29 30 92.52 19.96 .891

MCH (pg) at baseline 27 29.55 2.74 36 30.69 3.14 137

MCH (pg) at 1 month 25 29.42 2.76 33 31.15 3.12 .032*
MCH (pg) at 3 months 26 29.94 3.62 27 33.24 3.09 <.001*
MCH (pg) at 6 months 20 45.88 67.47 30 32.90 424 296

MCHC (g/L) at baseline 27 332.22 12.92 36 341.67 10.10 .002*
MCHC (g/L) at 1 month 25 32142 61.79 33 34245 10.38 .059

MCHC (g/L) at 3 months 26 322.11 63.53 27 346.63 10.06 .053

MCHC (g/L) at 6 months 20 336.80 13.81 30 344.50 12.56 .047*
RDW (%) at baseline 27 16.00 3.04 36 16.27 2.97 728

RDW (%) 1 month 25 15.94 2.84 33 16.44 2.64 499

RDW (%) at 3 months 26 17.57 2.87 27 16.50 2.18 134

RDW (%) at 6 months 20 1691 3.59 30 15.94 1.97 224

Platelet (x10° count at baseline 27 208.94 74.09 36 238.61 86.64 158

Platelet (x10°) count at 1 month 25 190.34 72.90 33 226.21 83.57 .093

Platelet (x10° count at 3 months 26 205.50 91.95 27 210.15 68.40 .835

Platelet (x10°) count at 6 months 20 220.14 81.38 30 239.43 77.06 401

Dose (mg) 28 657.14 150.13 38 668.42 125.43 741

Duration of therapy (months) 27 13.06 10.86 36 16.08 15.83 397

BMI: body mass index; ALT: alanine aminotransferase; AST: aspartate aminotransferase; WBC: white blood cells; RBC: red blood cells; Hgb: haemoglobin;
HCT: haematocrit; MCV: mean corpuscular volume; MCH: mean corpuscular haemoglobin; MCHC: mean corpuscular haemoglobin; RDW: red blood cell

distribution width.
"Statistically significant.

Discussion

In this study, we investigated the haematologic out-
comes and potentially associated patients’ clinical char-
acteristics among patients receiving Olaparib therapy,
focusing on their impact on anaemia and other hae-
matological parameters. The results highlight several
important observations that have implications for the
management of patients undergoing this treatment.
One of the key findings was the high rate of anae-
mia, with 70.8% of the patients experiencing it at
some point during Olaparib therapy, which was higher
than that observed in previous studies. A RCT by Mirza
et al. [21], which included 138 patients treated with
niraparib, showed that anaemia of any grade occurred
in 50.1% of patients. Furthermore, our study showed
that approximately one-third of the patients devel-
oped neutropenia and thrombocytopenia, comparable

to the study by Mirza et al. [21]. Notably, one patient
in our study developed AML, a rare but serious AE of
Olaparib. Recent large pharmacovigilance studies have
shown an association between Olaparib and AML,
especially with long-term use [22]. Zhao et al. [22],
showed that the median time to onset of AML while
on PARP inhibitor, including Olaparib was 355 days
(~11.7 months), with Olaparib having the strongest
association with AML. Consistent with our data, a
study of 32,356 patients treated for any gynaecological
cancer with PARP inhibitors showed that the rate of
secondary MDS/AML in the total population was
almost 1% but was nine times higher in ovarian can-
cer patients. This rate was higher in patients with
thrombocytopenia or co-administration of carboplatin
[23]. These findings highlight the need for careful
monitoring of patients on long-term Olaparib therapy
for the development of fatal AEs.
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The need for transfusions in almost half of the
patients underscores the clinical significance of these
haematological changes. The follow-up duration in our
study was 6 months, shorter than that RCT by
Pujade-Lauraine et al. [7]undefined; however, they
reported fewer anaemia events than ours (19% of 195
patients), similar to the trial by Colombo et al. [24].
Differences in percentages may reflect variations in the
study design, monitoring frequency and patient charac-
teristics at baseline, such as pre-existing comorbidities
or variations in Olaparib dosing regimens. The follow-up
data at 6 months post-therapy showed that certain
haematologic indices, such as MCV and MCH, had
increased, suggesting alterations in red blood cell mor-
phology over time. Although Hgb, HCT and MCHC did
not change significantly, the trends in MCV and MCH
may indicate macrocytic anaemia due to folic acid defi-
ciency [25]. This type of anaemia is characterized by
larger-than-normal red blood cells and could explain
the high rates of anaemia observed. Nevertheless, a
more recent retrospective study reported macrocytic
anaemia in 50% of 18 patients with anaemia on
Olaparib, but this was not correlated with vitamin B12
or folic acid deficiency [26]. It is essential to differenti-
ate whether these changes resulted from macrocytic
anaemia or were an effect of the intervention observed
at the 3-month follow-up, as it is difficult to delineate
both interpretations, especially that MCV, MCH and
MCHC remained within normal limits.

The haematologic indices in patients who received
the intervention at 3-month showed a significant
increase in MCV and MCH compared to the control
group, suggesting a potential effect of the intervention
on red blood cell morphology. It is noteworthy that
other factors should be considered, such as patient
characteristics, concurrent medications and underlying
medical conditions. Considering these variables is
important to elucidate whether the observed changes
were due to the intervention or to other factors.

Therefore, to better understand the factors contribut-
ing to anaemia severity, we conducted stratification and
logistic regression analysis. The results indicated that
neutropenia and lower GFR were significantly associated
with moderate-to-severe anaemia. This is an important
finding as it suggests that patients with these risk fac-
tors may require more careful monitoring and poten-
tially earlier intervention to prevent severe complications.
A recent small retrospective study also reported that
baseline neutropenia was a predictor of Olaparib dis-
continuation due to haematologic side effects following
3 months of therapy [27]. Indeed, the levels of Olaparib
are significantly increased in patients with renal failure,
which increases toxicities including anaemia [28].

Interestingly, a recent pharmacokinetic/pharmacody-
namic model from real-word data showed that there is
a target Olaparib concentration (3500-4000ng/mL) to
prevent the risk of anaemia [29], which is also a func-
tion of creatinaemia. Thus, linking the levels of drug
with the onset of kidney failure would help tailor indi-
vidualized drug dose adjustment [29]. In contrast,
Tashiro et al. [30] showed that a low baseline RBC count,
HCT and Hgb levels, in addition to BRCA1/2 mutation,
were significantly associated with the onset of grade >3
anaemia. Our study almost conformed to these findings
in the bivariate analysis, as baseline Hgb, HCT, MCV,
MCH and MCHC were correlated with anaemia severity;
however, this significance disappeared in the multivari-
ate logistic regression model. In addition, the baseline
MCHC levels were lower in patients who underwent
transfusion at the 3-month follow-up. These differences
might be attributed to the multicentre nature of Tashiro
et al. study, larger sample size, and inclusion of patients
who only took Olaparib for 90 days. Moreover, unlike
our study, data on renal function, liver function or other
AEs were not collected; therefore, the effect of these
covariates could not be evaluated in the latter study.
Correlation analysis revealed that certain variables,
including age, weight and BMI, were significantly cor-
related with Hgb levels at the 3-month follow-up.
However, age was not related to anaemia severity, so
while age may influence Hgb levels, it may not be a
strong predictor of anaemia severity. A Japanese study,
by Shiraishi et al. [31] showed that anaemia was signifi-
cantly correlated with lower body weight. However,
Stanistawiak-Rudowicz et al. [32] showed a more severe
haematologic side effects after one month of Olaparib
therapy in overweight and obese patients indicated by
lower Hgb and RBC values.

Lower weight and BMI were found to be correlated
with anaemia severity and transfusion requirement in
our study; however, as previously mentioned, the effect
was not retained in further analysis, as the logistic
regression analysis demonstrated that only neutropenia
and GFR were significant predictors of anaemia severity
after accounting for other potentially significant covari-
ates. These results highlight the importance of assess-
ing renal function and monitoring WBC counts at
baseline and during Olaparib therapy, as these factors
may play a crucial role in predicting severe anaemia.

Study limitations and future directions

Despite the valuable insights gained from this studly, it
has several limitations. The relatively small sample size
and retrospective design could have introduced bias
or confounding factors that were not fully accounted



for. Most of our samples were females, which can
introduce selection bias, as they are more prone to
anaemia than males. However, this is inevitable as
most of our study samples comprised of ovarian and
breast cancer patients [33]. Also, the follow-up time
was limited to 6 months, which can be a potential lim-
itation of the study because some side effects can
start to show after this period of time. Additionally,
the study did not consider other variables such as
patient comorbidities, concurrent medications or life-
style factors such as nutrition that might affect haema-
tologic outcomes.

Conclusions

In conclusion, this study sheds light on the haemato-
logic outcomes associated with Olaparib therapy and
identifies the key risk factors for severe anaemia. These
findings suggest that clinicians should monitor patients
closely for signs of neutropenia and reduced GFR, as
these factors are associated with a higher likelihood of
developing moderate-to-severe anaemia. This knowl-
edge can inform more personalized treatment
approaches and improve outcomes in patients under-
going Olaparib therapy. Future research should address
these limitations by conducting prospective studies
with larger sample sizes, including more males. More
comprehensive data collection is warranted to assess
the effect of other confounders on anaemia and its
severity, namely nutritional status. Baseline iron, vita-
min B12 and folic acid should be evaluated at baseline
and at follow-up. Furthermore, longitudinal studies
that track patients over long-term follow-up could pro-
vide deeper insights into the progression of haemato-
logical changes during Olaparib therapy.
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