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Abstract: Ovarian cancer remains a significant cause of morbidity and mortality in women worldwide. Olaparib, a poly ADP-ribose 
polymerase (PARP) inhibitor, has been shown in studies to increase the time that people with cancer do not get worse. However, 
reports have indicated rare adverse effects, like myelodysplastic syndrome (MDS). In this report, we highlight the case of a 42-year- 
old female patient who was diagnosed with ovarian endometrioid carcinoma, FIGO Stage IIB. Following surgery and chemotherapy, 
the patient commenced maintenance therapy with Olaparib. After two years, she experienced abnormal blood test results, which 
ultimately led to a diagnosis of myelodysplastic syndrome (MDS), confirmed through a bone marrow biopsy. Despite initial obstacles, 
the patient underwent stem cell transplantation as a treatment for MDS. After undergoing stem cell transplantation, the patient 
experienced a notable improvement in their condition. Upon reevaluation, the transplantation proved successful as it resolved the 
abnormalities related to MDS. Furthermore, the ovarian cancer status showed a positive response, with no signs of disease progression 
during the follow-up period. This particular case emphasizes the importance of being vigilant for uncommon adverse effects, such as 
MDS, in ovarian cancer patients undergoing Olaparib maintenance therapy. Early diagnosis and treatment, which may include stem 
cell transplantation, can lead to favorable results, not only in managing MDS but also in possibly slowing down the progression of 
ovarian cancer that is causing it. Additional research is necessary to understand the risk factors and the most effective management 
approaches for these complications in this specific group of patients. 
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Introduction
Among gynecologic cancers, ovarian cancer is the most prevalent cause of mortality in high-income nations and the 
seventh most common cancer in women worldwide.1,2 For newly diagnosed advanced ovarian cancer, platinum-based 
chemotherapy and cytoreductive surgery are the standard treatments.3 First-line platinum-based chemotherapy is gen
erally well-received by most women with epithelial ovarian cancer; nonetheless, recurrence is common, and the gap 
between chemotherapy and disease progression can range from 10 to 26 months.4,5

Response Evaluation Criteria in Solid Tumors, Poly (ADP-ribose) polymerase (PARP) inhibitors, according to 
guidelines, have great potential to increase the survival rate of women with ovarian cancer who have just received 
a diagnosis or who have had the disease return.6,7

The Food and Drug Administration (FDA) includes a warning on the label for uncommon but serious adverse effects, 
such as myelodysplastic syndrome (MDS) and acute myeloid leukemia (AML), which have become more common due 
to the increased use of PARP inhibitors. Despite having a similar mechanism of action, PARP inhibitors might differ 
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significantly in their particular toxicity profiles. Furthermore, evidence from clinical trials indicated that MDS and AML 
incidence rates with poly (ADP-ribose) polymerase inhibitors (PARPi) were low, ranging from 0.5% to 1.4%.8

The incidence of myeloid neoplasms in individuals with ovarian cancer who have undergone treatment with PARPi 
has been steadily increasing in recent years. The cumulative exposure to PARPi and the enhanced overall survival rates 
observed in ovarian cancer patients could potentially contribute to this upward trend. Fortunately, the early administration 
of PARPi in the initial treatment phase reduces the likelihood of developing secondary myeloid neoplasms. The exact 
etiopathogenesis of this phenomenon remains uncertain; however, it is likely to involve multiple factors. Notably, the first 
two years of PARPi exposure seem crucial for starting myeloid neoplasms after PARPi treatment, with persistent 
cytopenia being an early sign.9

Case Presentation
On August 31, 2020, a 42-year-old female patient presented at Shanghai First Maternal and Infant Health Hospital, 
reporting lower abdominal distension and discomfort lasting for over half a month. At that time, her diagnosis was 
a suspected borderline ovarian tumor, and she had undergone laparoscopic right fallopian tube oophorectomy, laparo
scopic intestinal adhesion-lysis, laparoscopic left ovarian biopsy, and omentum resection through laparotomy in 
September 2020. Before the surgical procedure, the tumor markers were recorded as follows: Alpha-fetoprotein 
(AFP): 1.52 ng/mL, Carcinoembryonic Antigen (CEA): 2.16 ng/mL, Cancer Antigen 125 (CA125): 2525.00 U/mL, 
Cancer Antigen 153 (CA153): 153.90 U/mL, Cancer Antigen 19–9 (CA199): >1200.00 U/mL, Squamous Cell 
Carcinoma Antigen (SCCA): 0.40 ng/mL, Human Epididymis Protein 4 (HE4): 506.4 pmol/L, with a Premenopausal 
ROMA Value of 96.48% and a Postmenopausal ROMA Value of 98.40%. The postoperative pathological examination 
revealed the following findings: on the right side, there was grade I ovarian endometrioid carcinoma, squamous 
differentiation, adhesive lesions on the right pelvic wall, and rough intestinal surface lesions. Cancer also affected the 
fallopian tubes serosa surface.

On November 20, 2020, this local hospital performed the surgery again. It included a laparoscopic abdominal total 
hysterectomy, a laparoscopic left fallopian tube-oophorectomy, and a laparoscopic intestinal adhesiolysis. The operation 
was conducted to excise all visible macroscopic disease, but some residual disease was observed post-operative. The 
patient received a diagnosis of FIGO Stage IIB ovarian endometrioid carcinoma. In the total uterus, postoperative 
pathological findings revealed endometrial hyperplasia disorder and chronic cervicitis. The left fallopian tube and ovary 
showed no abnormalities. The pelvic flush fluid smear revealed a few cells, but no tumor cells were found. The patient 
subsequently received six cycles of postoperative chemotherapy (paclitaxel and carboplatin).

The March 2021 homologous Recombination Deficiency (HRD) Test Report showed that the BRCA1/2 gene could be 
found in a single tissue sample [Table 1] and [Table 2]. From April 2021 to March 2023, we administered Lynparza as 
her primary treatment for her condition.

In February 2023, she reported prolonged exhaustion lasting over five months, with a noticeable deterioration in the 
preceding month, prompting her to seek medical treatment at a local hospital. After a routine blood test showed that her 
platelet count (PLT) was 12x10^9/L and her hemoglobin level was 20 g/L, she was given blood products, thrombop 
aoietin (TPO), hatrodoxylin, platelet liter, and other treatments.

Table 1 Homologous Recombination Deficiency (HRD) Test Report Detection Summary

Summary of  
test result

Homologous Recombination  
Deficiency Combined Status

Homologous Recombination  
Repair Defects Occur.

HDR scores <1

Single tissue BRCA 1/2 mutation results # 6

Known/suspected pathogenic variants 1

Variants of unknown clinical significance 5
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On July 20, 2023, a bone marrow aspiration showed that the shape of the myelodysplastic syndrome with low blasts 
(MDS-LB) was annular. We observed an increase in side oblasts, constituting 4.8% of the bone marrow. Flow cytometry 
analysis revealed that 30.561% of aberrantly nucleated red blood cells expressed the markers CD36, CD235a, and CD71 
(Cluster of Differentiation). A bone marrow biopsy showed that the bone marrow was dividing very quickly, a sign of 
MDS because it means more blast cells. Gene testing showed that there was a TP53 mutation. A bone marrow biopsy 
revealed active bone marrow proliferation, indicating MDS with more blast cells.

In August 2023, bone marrow morphology will be helpful for MDS-LB (partial dilution) bone marrow imaging. The 
abnormal biopsies (bone marrow aspiration and iliac bone) showed signs of MDS [Figure 1] and [Figure 2]. These 
included myelofibrosis (MF grade 3), P53 abnormality, CSFIR abnormality, EGR1 abnormality, D7S486 abnormality, 
D75522 abnormality, D20S108 normal, and CEP8 normal. Chromosome analysis revealed that a limited number of cells 
were examined, with no signs of the mitotic phase observed. Additionally, with a mutation ratio of 11.37%.

The AZA+VEN (Azacytidine and Venetoclax combination) chemotherapy regimen began on August 3, 2023. The 
specific medications were azacitidine 100 mg day 1–7, Venetoclax 100 mg day 1, 200 mg day 2–15, and 100 mg day 
16–28. Hydration and alkalization were added to the medicines, and the ongoing symptomatic treatment included 
medicines to stop vomiting and diarrhea, protect the liver and stomach, supirocin, tigecycline to prevent fungal growth, 
and posaconazole to fight infections.

On October 20, 2023, a bone marrow reexamination revealed a diagnosis of myelodysplastic syndrome with increased 
blasts (MDS-IB1), with blast cells accounting for 7% of the total. The number of developing granulocytes decreased, 

Table 2 Single-Tissue BRCA1/2 Gene Test Results

Gene Test Result Gene Subregion Transcript Mutation Abundance Mutation Type

BRCA2 P.Lle332Met 
(c.996T>G)

EX10 NM_000059.3 19.76% Variation of unknown  
significance

BRCA2 P.Glu1511Lys 
(c.4531G>A)

EX11 NM_000059.3 24.32% Variation of unknown  
significance

BRCA2 P.Arg2268Ile 
(c.6803G>T)

EX11 NM_000059.3 19.45% Variation of unknown  
significance

BRCA2 P.Ser2670Leu (c.8009C>T) EX18 NM_000059.3 17.75% Known pathogenic variants

BRCA1 P.Arg1589Ser (C.4765C>A) EX15 NM_007294.3 6.88% Variation of unknown significance

BRCA1 P.Arg979His (c.2936G>A) EX10 NM_007294.3 14.48% Variation of unknown significance

Figure 1 The bone marrow morphology of iliac bone. The bone marrow hyperplasia is active and filling. The fibrous tissue proliferates significantly, and the granulosa and 
red blood cell proportion decreases (200X).
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with mature granulocytes comprising most of the total (39.8%). 21.0% of the erythrocytes are from the erythroid system 
and are mostly mid-late erythroblasts. A small number of immature erythrocytes have problems with their nuclei. In 
October 2023, we completed the ‘Dec + modified BuCy regimen’ (Decitabine, Busulfan, Cytarabine) pretreatment. The 
dosage was as follows: 30 mg of Decitabine day 13 to day 6–9, 4.5 mg of Cytarabine day 10 to day 9, 30 mg of Busulfan 
q6h day 8, 42.5 mg q6h day 7, 45 mg q6h day 6, 2.6 g of Cyclophosphamide Day 5 to day 4, and 350 mg of 
Semustine day 3. To stop GVHD (Graft-Versus-Host Disease), we gave ATG (100 mg from day 5 to day 2), CSA 
(cyclosporine), MMF (mycophenolate mofetil), and MTX (day 1, day 3, day 6). An unrelated donor hematopoietic stem 
cell infusion was performed, and 10.7×108/Kg and 4.8×106/Kg of MNCs and CD34+ cells were administered in total. 
After 15 days, bone marrow punctured was done. It showed a bone marrow image with low proliferation (partially 
diluted) [Figure 3, Figure 4], a chromosome number of 40 XY 20, a chimerism rate of 99.42%, and a negative TP53 
mutation. Following the transplantation, the laboratory findings indicated CA 125 at 14.30 U/mL, HE4 at 68.4 pmol/L, 
and CA 199 at 19.96 U/mL.

In February, the bone marrow morphology was often normal; the pathology revealed a small amount of low- 
proliferating bone marrow; the chimerism rate was 99.76%; and the chromosome was 46 XY (20). The biochemistry 
results showed an albumin level of 36 g/L, an alanine aminotransferase level of 460 g/L, and an alkaline phosphatase 

Figure 2 The bone marrow morphology of iliac bone. Consistent with MDS accompanied by myelofibrosis (400X).

Figure 3 The bone marrow morphology of iliac bone. A small amount of bone marrow hyperplasia is present due to the proliferation of myeloid blast cells (100X).
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level of 2270 g/L. On the other hand, the blood routine examination indicated a white blood cell count of 3.79 x 10^9/L, 
a platelet count of 84 x 10^9/L, a hemoglobin level of 112 g/L, and reticulocytes at 1.54%. In February 2024, the patient 
received a maintenance treatment of decitabine, specifically 7.5 mg intravenously on dl-5, supplemented by liver- 
protecting medication, Stomach-protecting, anti-emetic, and other treatments.

The patient was hospitalized for the fourth time on March 23, 2024, for routine sequential treatment and outpatient 
follow-up. The latest CT revealed no signs of recurrence. She had been suffering from the illness for over a year.

Discussion
Patients with ovarian cancer have demonstrated the effectiveness of Olaparib maintenance therapy, but what happens 
when a patient also has myelodysplastic syndrome (MDS)? This case report explores the potential risks and benefits of 
using Olaparib in this patient population. MDS is a group of disorders characterized by abnormal blood cell production in 
the bone marrow, leading to a higher risk of developing leukemia. Patients with MDS often have compromised immune 
systems and are at a higher risk of developing infections. Given these risks, the use of olaparib in patients with MDS 
raises concerns about potential side effects and complications.

Olaparib serves as the first-line treatment for women with BRCA-mutated ovarian cancer and as a maintenance 
therapy following treatment for platinum-sensitive recurrent disease. The FDA and EMA have approved rucaparib and 
niraparib, in addition to olaparib, for use as maintenance therapy for ovarian cancer.10 Cancer patients’ tumors with 
homologous recombination deficiency (HRD) are targeted explicitly by poly (ADP ribose) polymerase (PARP) inhibitor- 
based therapy. Patients with impaired homologous recombination, particularly those with BRCA1/2 mutations, have 
demonstrated the benefits of PARP medications.11,12

In the study of Chandhok 2019, Olaparib showed potential as a PARP inhibitor for relapsed or refractory IDH1/2 
(isocitrate dehydrogenase 1 and 2) mutant acute myeloid leukemia and myelodysplastic syndrome patients, potentially 
leading to synthetic lethality through inhibition of HR (homologous recombination) and SSB (single-strand breaks)- 
mediated DNA repair.13

Compared to AML, there was a significantly greater risk of MDS when using PARP inhibitors. MDS exhibits fewer 
primitive cells (<20%) in the bone marrow and peripheral blood than AML, but it has many clinical and pathological 
characteristics.14

According to the results, there is a greater chance of MDS than AML when using PARP inhibitors. However, the 
findings of the meta-analysis encompassing multiple RCTs showed no appreciable differences in the risks of MDS and 
AML linked to PARP inhibitors.15

Figure 4 The bone marrow morphology of iliac bone. Patients with consistent MDS improved after bone marrow transplantation (400X).
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A family of enzymes known as poly (ADP-ribose) polymerases transfer ADP-ribose to other proteins via the oxidized 
form of nicotinamide adenine dinucleotide (poly ADP-ribosylation). They contribute to the preservation of genomic 
stability, the control of apoptosis, and the reaction to damage to deoxyribonucleic acid (DNA).16

Two primary components comprise PARP inhibitors’ anticancer action. They can stop DNA single-strand repair and 
inhibit PARP enzyme activity. Additionally, by stabilizing their structure, PARP inhibitors can prevent DNA-PARP 
complexes from separating. This mechanism, commonly known as trapping, generates DNA-PARP complexes that 
hinder subsequent DNA repair processes for a prolonged period of time.17

Acute myelogenous leukemia cells control the expression of these proteins in a way that is different from healthy 
cells. PARA family proteins play a significant role in maintaining hematological function.18 PARP inhibitors can damage 
DNA and cause acquired mutations in clonal hematopoiesis in the circulatory system, heightening the risk of MDS and 
AML. Additionally, PARP inhibitors can trigger MDS and AML by altering epigenetics unexpectedly, resulting in 
alterations in clonal hematology.19

Olaparib has been linked to a heightened risk of myelodysplastic syndromes (MDS) and acute myeloid leukemia 
(AML), especially among patients with BRCA mutations, those who have undergone multiple courses of platinum-based 
chemotherapy, and individuals with extended exposure to PARP inhibitors. In these high-risk categories, the occurrence 
of MDS/AML can reach up to 10%, in contrast to less than 1% in the general population. Although other PARP 
inhibitors, such as rucaparib and niraparib, are also utilized in the treatment of ovarian cancer, the risk of MDS/AML 
seems to be more significant with olaparib. This may be attributed to its unique mechanism of action and the specific 
patient demographics in which it is predominantly administered.20

Recently, there has been a surge in research and scientific progress focused on hematopoietic stem cells (HSC). 
Therapeutic strategies are now utilizing these cells to treat solid tumors like ovarian cancer. Within this framework, 
researchers have proposed and clinically examined various approaches. The “autologous” method involves using HSC 
for hematologic support during high-dose chemotherapy treatments and utilizing them as a rich source of dendritic cells 
for cancer vaccination programs.21

In this case, we support the implementation of personalized treatment strategies for ovarian cancer patients diagnosed 
with MDS. We emphasize that although olaparib, utilized as a maintenance therapy, is effective in managing cancer, it 
may lead to severe neutropenia characterized by a low neutrophil count. For those patients who develop MDS following 
olaparib treatment, stem cell transplantation emerges as a viable option. This procedure addresses the issue of ineffective 
blood cell production by substituting damaged bone marrow with healthy stem cells, thereby enhancing blood cell 
production and overall health. Despite the risks, stem cell transplantation can provide significant benefits, potentially 
leading to long-term MDS and ovarian cancer remission, thus enhancing the patient’s quality of life. It is crucial to ensure 
close monitoring and proactive management of any side effects to safeguard patient safety throughout treatment.

Conclusion
Olaparib maintenance therapy in ovarian cancer patients with MDS requires a multidisciplinary approach involving 
oncologists, hematologists, and supportive care teams. By carefully considering the risks and benefits of treatment, 
healthcare providers can optimize patient outcomes in this complex clinical scenario. This case report highlights the 
potential for PARP inhibitors, particularly olaparib, to induce MDS and acute myeloid leukemia AML toxicity, especially 
with prolonged administration, which is linked to elevated mortality rates. Clinicians must carefully consider these risks 
when prescribing PARP inhibitors. For ovarian cancer patients who develop MDS after undergoing olaparib maintenance 
therapy, stem cell transplantation represents a crucial treatment alternative, offering a promising strategy for addressing 
their hematological complications. Furthermore, there may be a stronger association between olaparib and these adverse 
effects, necessitating further research into its long-term safety profile. Ongoing studies and clinical trials are vital to 
enhance management approaches and improve these individuals’ prognosis and quality of life.
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PARP, Poly ADP-ribose Polymerase (PARP) Inhibitor; MDS, Myelodysplastic Syndrome; FIGO, International 
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