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Abstract

Background: Haematological malignancies diagnosed during pregnancy are rare, with

increasing incidence, presenting unique therapeutic, social and ethical challenges for treating

teams, patients and their family. There are no national guidelines regarding appropriate

referral pathways, resources and services for the management of these patients.

Aims: To conduct a systematic review of the literature to identify the multidisciplinary

team members required for optimal care of pregnant patients with haematological

malignancies. These data will be used to evaluate the capabilities of Australian health

networks to provide coordinated care.

Methods: A systematic review of the literature in MEDLINE and SCOPUS databases was

conducted. Eligible studies focused on pregnant Australian patients with haematological

malignancies, exploring care models, specialist teams and services utilised. This was then

used to generate a map of Australian hospitals that can service this patient demographic.

Results: Essential team members include haematologists, maternal–fetal medicine spe-

cialists, anaesthetists, midwives, intensive care specialists, psychologists and social

workers. Services utilised include haematology, maternity, intensive care, tertiary imag-

ing, operating theatre, pharmacy and perinatal mental health services. Utilising these

data, 25 hospitals can manage these patients.

Conclusions: This study identified the necessary healthcare practitioners, services and hos-

pitals available that can manage this patient cohort. Future research should focus on deter-

mining ideal treatment regimens, timing of therapy throughout gestation, establishing a

national patient registry and implementing a cancer care plan and frameworks for best prac-

tice care. A centralised referral pathway leveraging telehealth will allow expedient, multi-

disciplinary action and equity in access to all women across Australia.

Introduction

The diagnosis of a haematological malignancy during

pregnancy is rare, occurring in approximately one inFunding: None.
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6000 pregnancies, with this number expected to rise due
to an increased incidence of cancer and increase in aver-
age childbearing age.1–3 Cancer during pregnancy is a
physically and emotionally challenging event for the
patient and their family and poses unique therapeutic,
social and ethical dilemmas where both the well-being
of parent and child must be considered.

Pregnancy-associated Hodgkin lymphoma (HL) accounts
for approximately 6% of pregnancy-associated cancers,
followed by non-Hodgkin lymphoma (NHL) in approxi-
mately 5%.4 Leukaemia and myeloma are rarer, rep-
resenting approximately 4% and 0.1% of pregnancy-
associated cancers respectively.2,5,6 The symptoms of
haematological malignancies can be incorrectly interpreted
as normal physiological changes that occur during preg-
nancy.7 There is a lack of literature on how to differentiate
symptoms of pregnancy from the clinical signs of an under-
lying malignancy.8 There may be overlap or coexistence of
symptoms, resulting in delays in diagnosis. As a result, diag-
nosis is frequently delayed.3,9 Furthermore, malignancy
during pregnancy is associated with increased risks of per-
ipartum complications which may further obscure the
underlying diagnosis of malignancy.10,11

There are very limited prospective data available to
guide the decision-making of clinicians.8,12 Current rec-
ommendations for management are based on case stud-
ies, retrospective cohort studies and expert opinion and
focused on optimally treating the maternal malignancy
while reducing the risks where possible to the foetus/
neonate.10,13–15 Furthermore, there are limited data
regarding crucial factors such as the ideal timing of ther-
apy, optimal drug dosing, supportive care and future fer-
tility.8,16 Moreover, compared to other common cancers
during pregnancy, haematological malignancies often
require urgent therapy due to acute presentations.17

A multidisciplinary approach is essential to obtain the
best outcomes for patients with cancer.18,19 Multi-
disciplinary teams (MDTs) provide individualised,
informed therapeutic options, improve service coordina-
tion, accelerate referrals and implement core services.20

MDTs are the cornerstone for the management of cancer
and are increasingly being used in all areas of the medical
field.21 However, some challenges come with mobilising
MDTs for the management of a cancer diagnosis in preg-
nancy. These include a lack of professional training in a
multidisciplinary approach for this patient cohort, logisti-
cal problems such as location, available meeting times,
resources available, financial factors, differing reporting
requirements between disciplines, professional autonomy
and legislative frameworks that limit the scope of profes-
sional practice.22 Therefore, referral pathways to spe-
cialised MDTs for haematological malignancies in
pregnancy are not established, and access to these services

vary depending on location or health service. This study
aims to conduct a systematic review of the literature to
identify MDT members needed to deliver care to pregnant
patients with haematological malignancies and identify
health networks that possess facilities that could manage
these patients to provide coordinated care in Australia.

Methods

Information sources and study selection

We conducted a systematic search of MEDLINE and
SCOPUS databases for literature published between
January 2009 and December 2022. Any review articles,
case studies, research reports and articles in English were
included. Citations within relevant articles were also
examined for consideration in this review. Full-text arti-
cles were retrieved and assessed against the eligibility
criteria. The full search strategy is in Appendix I.

Eligibility criteria

Studies must focus on pregnant patients diagnosed with
any type of haematological malignancy. Included studies
must explore any model of multidisciplinary care for
these patients, specifically those describing the com-
position of specialist teams and their roles and res-
ponsibilities. The primary outcomes of interest are
recommendations, guidelines or descriptions of optimal
specialist team composition, as well as the healthcare
services used during the management of this patient
population.

Quality assessment

The quality of included studies was assessed using the
checklists from the Joanna Briggs Institute recommenda-
tions for assessing case studies, case series and cross-sec-
tional studies.23–25

Data collection process

A standardised data extraction form was developed to syn-
thesise recommendations for the optimal specialist compo-
sition of MDTs, as well as services utilised during patient
care. The data were collated, and qualitative analysis was
performed, highlighting common themes and any varia-
tions in recommendations.

Mapping Australian specialist services

Australian hospital service data were obtained from rele-
vant government websites, policy documents, audit reports
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and hospital websites. Level 6 maternity public and private
health care facilities, according to the Royal Australian
and New Zealand College of Obstetricians and Gyn-
aecologists are those that can provide care for all women
regardless of clinical risk with the highest level of staffing
(midwives, specialist obstetricians and subspecialist ser-
vices, physician, genetics, specialist haematology) and
resources (collaborative care is provided by midwives,
junior medical officers, obstetricians, maternal–foetal
medicine (MFM) specialists and neonatologists). A list of
Australian centres with this classification was identified,
then the most subspecialised medical discipline from the
analysis, MFM, was used to expand the list by examining
the hospitals these specialists serviced. A MFM specialist is
an obstetrician who has undergone additional, specialised
training and qualifications to manage high-risk pregnan-
cies, offering expertise in the management of complex
maternal and fetal conditions. Each hospital was subse-
quently analysed for further services that were found to
be required from the systematic review, including access
to a neonatal intensive care unit (NICU), a cancer centre

with specialist malignant haematology and adult intensive
care. These hospitals were then geographically plotted on
a map of Australia (Fig. 3).

Results

A total of 44 articles out of 201 screened articles met the
eligibility criteria (Fig. 1). Of the 44 articles included,
17 (39%) were review articles and 27 (61%) were case
studies or case series.
In the 27 case studies and case series included, there

were a total of 36 patients included. In this patient
cohort, the median age was 32 years (range: 20–44), and
the median gestational age at diagnosis was 24.5 weeks
(range: 5–38). Diagnoses occurred most frequently dur-
ing the second trimester (16 patients), followed by the
third (12 patients) and first (eight patients) trimesters.
The most common malignancy types were NHL (42%)
and leukaemia (36%), while HL and myeloma
accounted for 19% and 3% of diagnoses respectively
(Appendix II Table 1).

Figure 1 PRISMA flow diagram out-

lining methodology for article

selection.
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In the 44 articles, 25 unique specialists from medical,
allied health and nursing were mentioned. Figure 2 is a
graphical representation of the dataset distribution from
all articles. The ‘other’ category includes specialties that
were only mentioned in a single article and include radi-
ation oncology, pharmacy, pathology, geneticist,
nephrology, gastroenterology, cardiology, teratogenicity
specialist and reproductive cryobiology.

Haematology was identified as the cornerstone of
these complex cases, being involved in 100% of the
MDTs involved in the care of pregnant patients with a
haematological malignancy. MFM were involved or rec-
ommended in 34 articles (79%) and obstetrics in 17 arti-
cles (38%). Neonatology was the next most frequently
acknowledged specialty occurring in 33 articles (75%).
Anaesthetics and surgical subspecialties were rec-
ommended or involved in 27 (61%) and 11 (25%) arti-
cles respectively. An ICU physician was involved in the
MDT in 17 (39%) cases. Midwifery and nursing staff
were mentioned in 21 (48%) articles. Allied health
staff such as psychologists and social workers were
involved in 15 (34%) and 14 (32%) MDTs respectively.
Radiology and nuclear medicine were mentioned as
being integral in eight (18%) and six (13%) articles
respectively. Finally, the patient’s general practitioner
participated in only two (5%) of the MDTs.

Specific service utilisation was extracted and analysed.
Haematology and maternity services were most utilised.
Intensive care services (ICU and NICU) were involved in
48% of cases. Tertiary imaging and theatre services were
also found to be required, being mentioned as crucial in
20 (45%) and 30 (68%) articles respectively. As 58% of
patients required antenatal chemotherapy and 78%
of mothers required postnatal chemotherapy, pharmacy
services were also required in 22 (50%) papers. Finally,
dedicated perinatal mental health services were utilised
in 10 (23%) cases. From these data, a total of 25 hospi-
tals in Australia were identified as having the potential
capability to manage pregnant patients with a
haematological malignancy (Fig. 3).

Discussion

Haematological malignancies are potentially curable dis-
eases with generally favourable outcomes for both the
mother and her child. A tailored treatment approach is
essential, considering patient values, disease factors,
therapeutic options, foetal/neonatal risks, future fertility
concerns and the patient’s support network. Support for
the wider family is essential, acknowledging their role as
caregivers and ensuring they receive appropriate infor-
mation, resources and emotional support to navigate this

Figure 2 Percentage of multidisciplinary team involvement and recommendation from articles analysed in the systematic review. GP, general practi-

tioner; ICU, intensive care unit; MFM, maternal–foetal medicine. Other* includes specialties that were only mentioned in a single article and include

radiation oncology, pharmacy, pathology, geneticist, nephrology, gastroenterology, cardiology, teratogenicity specialist, and reproductive cryobiology.
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challenging period alongside the patient. An expert-led
MDT must encompass all aspects of care, including social
and psychological support, by working closely with other
relevant hospital services to develop and implement a
personalised management plan.20,52

A recent study by the Australian Lymphoma Alliance
captured the lived experiences of women diagnosed with
lymphoma during pregnancy.52 This study found that
over half of the women experienced communication
breakdown between health practitioners and patients.
Participants also felt there was a lack of sensitivity in dis-
cussions about fertility preservation, teratogenicity of
treatment, termination of pregnancy and recommenda-
tions for avoidance or cessation of breastfeeding. Rarely
were psychology and social work involved in the multi-
disciplinary care of these patients.52 A study conducted
by Mills et al. revealed that women diagnosed with lym-
phoma expressed a need for discussions regarding

oncofertility. The study found that up to 45% of the
interviewed patients felt such discussions were absent,
and up to 31% expressed concerns about the lack of
conversation surrounding the teratogenic effects of treat-
ment.52 In Australia, oncofertility services are Medicare
rebated, with no out-of-pocket costs,53 which highlights
the potential for greater utilisation of these services to
address the unmet needs identified in the study. Simi-
larly, in NSW there is also a free teratology service called
MotherSafe that is based at the Royal Hospital for
Women in Randwick and provides information and
counselling on the effects of various exposures on a
pregnant woman or her breastfeeding baby. It is evident
from the results of this study and the data obtained from
the systematic review that there is a focus on relevant
medical specialties with less emphasis on allied health
input, which are generally acknowledged as necessary
for the provision of holistic patient care.52 This highlights

Figure 3 Geographical map highlighting the hospitals having the appropriate resources to manage pregnant patients diagnosed with a

haematological malignancy. aOnly manages the antenatal care and delivery in patients with haematological malignancies. These sites require patients

to have their treatment at a nearby cancer centre that is not co-located with the specialist obstetric hospital. bCan manage the treatment of pregnant

patients with haematological malignancies but require the antenatal care and delivery to be managed at a nearby specialist obstetric hospital with

MFM services. cTertiary centres offering comprehensive care for these patients, including treatment, antenatal care and delivery, all in one location.

Systematic review
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the necessity for multidisciplinary input, not just from
medical professionals, but also from allied health and
midwives providing continuity of care, support, advo-
cacy and care coordination.

The multidisciplinary care of this complex patient
group requires specialists from varying departments who
may not usually work together, bringing their unique
expertise and knowledge to optimise outcomes. Coordina-
tion of MDTs that function cohesively is important for
rapid mobilisation in these rare occurrences. In addition,
given the rarity of these clinical presentations and clinical
complexity, consultation with other specialists with experi-
ence outside those centres may also be required. Virtual
MDTs have increasingly been used since the COVID-19
pandemic and can overcome the logistical limitations sur-
rounding face-to-face meetings. Implementation of a cen-
tralised referral pathway, as well as virtual teams, would
allow for enhanced and expanded service delivery
between patients and clinicians, as well as improved cost-
effectiveness, convenience, infection control and interdisci-
plinary collaboration, particularly between different sites.54

Examining Figure 3, all of these hospitals are located in the
population-dense major cities of Australia. Australia’s vast
geographic size, coupled with the clustering of major hos-
pitals in populated urban centres, the challenge of
accessing the necessary specialist medical services is com-
pounded in regional, rural and remote areas.55 It is impor-
tant to acknowledge that the coordination of care differs
across states. For instance, most states have centres offering
both MFM and malignant haematology services, where
the patient can have the haematological malignancy man-
aged at an onsite cancer centre, as well as access to MFM
services for antenatal care and delivery. For example, in
Sydney, these patients would receive maternity care at the
Royal Women’s Hospital, while their cancer treatment
would be managed at Prince of Wales Hospital, which is
co-located in the same building. On the other hand, in cer-
tain areas, haematology/chemotherapy is overseen at a
tertiary centre, while MFM care is handled at a specialised
obstetric facility. Such is the case for ‘a’ and ‘b’ centres
found in Western Australia, Northern Territory and New-
castle. The latter scenario presents more significant chal-
lenges in terms of coordination and communication, likely
leading to a less optimal patient experience. Implementing
the aforementioned elements will allow women all over
Australia to get the best care possible.

The hospitals highlighted in Figure 3 are capable of pro-
viding high-level care for women with haematological
malignancies during pregnancy. In addition to malignant
haematology services, these centres have access to a
maternity unit with antenatal, intrapartum and postnatal
care, including MFM, a high-risk midwifery team, a NICU
and ultrasound imaging. They also possess an ICU, on-site

tertiary imaging, pathology services with blood products,
a pharmacy with cytotoxic agents and 24/7 operating the-
atre facilities with obstetric anaesthetic services. Addition-
ally, they also possess dedicated perinatal mental health
services and allied health teams, including psychologists
and social workers. These core services identified are out-
lined in Figure 4.

Limitations of the current study include selection bias,
where the search strategy limited the available literature,
meaning that the review does not cover the full range of
literature examining all haematological malignancies dur-
ing pregnancy. Furthermore, due to the paucity of litera-
ture, papers with a low level of evidence such as case
studies and case series were utilised. This also resulted in
a small sample size of 44 articles. There were
assumptions in the methodology. The study relied on self-
reported data on service utilisation, which may be subject
to recall bias. Similarly, the articles obtained in the sys-
tematic review were from different countries, with the
assumption being that the data are generalisable to the
Australian healthcare system. While this report aimed to
cover all haematological malignancies, the literature sea-
rch mainly found information on NHL, HL, acute leukae-
mia and myeloma. These publications were those that
specifically mentioned MDTs and service utilisation. Even
though, for example, myeloproliferative disorders might
need a slightly different set of specialists, they would still
likely benefit from the experience and collaboration found
within these established MDTs. Furthermore, the varying
pathological presentations of the diseases included in the
reviewed literature require differences in staging, treat-
ment and follow-up and therefore are confounding fac-
tors that may skew the data.56 The list of potential
facilities that may have the capability to manage these
complex patients is not verified in terms of current capa-
bility, capacity or willingness to service this patient cohort.
However, this study can inform health services research
and national/state-based service development and plan-
ning to improve and monitor access.

There may be a role for establishing a national patient
registry to enable systematic data collection of pregnant
patients diagnosed with a haematological malignancy,
leading to improvements in methods of diagnosis, staging
and treatment. Acknowledging the complex ethics
involved, a national registry of offspring would provide
more complete data on the presently unknown short- and
long-term complications of in utero exposures to cancer
therapies. More comprehensive and complete data collec-
tion would help with clinical outcomes and health services
research to improve the outcomes of pregnant women
with haematological malignancies and their offspring.

In Australia, Commonwealth initiatives, such as the
National Australian Cancer Plan and the National
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Strategic Action Plan for Blood Cancer, provide frame-
works for an overarching approach to cancer control that
meets the needs of all Australians. In this plan, new
Optimal Care Pathways provide wide-ranging, evidence-
based recommendations for best practice care, from the
point of diagnosis, through treatment, survivorship and
end-of-life care.57 However, despite the comprehensive-
ness of these new frameworks, currently there are no
established national guidelines regarding the appropriate
referral pathways, recommended resources and services,
or safe treatment options for the management of preg-
nant patients diagnosed with a haematological malig-
nancy. While there are no established national
guidelines, regional and local guidelines may exist but
are often not easily accessible or published and, there-
fore, not included in this search. Future directions of this
research include implementing an optimal cancer care
plan and frameworks for the best practice care for

pregnant patients diagnosed with a haematological
malignancy. Similarly, a centralised referral pathway is
likely to bring more expedient, multidisciplinary action.
Lastly, aiming for equity in access is paramount, to
ensure patients diagnosed with a haematological malig-
nancy during pregnancy have access to the best manage-
ment possible, no matter where they live, which can be
achieved via novel strategies including telehealth and
virtual MDTs. It is important to acknowledge that MDTs
will be challenged in the application of the rapidly evolv-
ing therapeutic advances in cancer that do not account
for or include pregnant patients in clinical trials or real-
world data.

Conclusion

Haematological malignancies diagnosed during preg-
nancy are rare events that pose unique therapeutic,

Figure 4 Core service utilisation identified from the literature review. ICU, intensive care unit; MFM, maternal–fetal medicine; NICU, neonatal intensive

care unit; U/S, ultrasound.
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social and ethical challenges for the treating teams, the
patient and her family. Nationally in Australia, there are
no established guidelines regarding referral pathways,
resources, and services required, or recommended treat-
ment options for the optimal management of this patient
group. The results obtained from this systematic review
of the literature have identified MDT members most fre-
quently needed to deliver perinatal cancer care to preg-
nant patients with haematological malignancies,
including haematology, MFM, anaesthetics, neonatol-
ogy, midwifery, ICU, psychology and social work. Fur-
thermore, based on services utilised by patients in the
included case studies, a total of 25 Australian hospitals
were identified as having the potential to manage preg-
nant patients with a haematological malignancy and pos-
sess important core services required for the highest-
level of care.

Moving forward, further research is needed to establish
best practice guidelines, including optimal treatment regi-
mens, centralised referral pathways and comprehensive

care frameworks. These women face a diametric struggle
between a life-giving and a life-threatening process. By
implementing centralised referral pathways and readily
available MDTs, we can uphold ethical principles of
autonomy and beneficence, ensuring that the well-being
of both mother and child remains the central focus of
care. Furthermore, continued research is essential to
address the long-term impacts of treatment on both
mothers and their children, to refine diagnostic and stag-
ing approaches and to develop patient-centred decision
aids that empower women to make informed choices
about their care.
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Appendix I

Search strategy

MeSH search terms included ‘haematological malignancy, lymphoma, leukaemia, myeloma, preg* and
multidisciplinary’.

The inclusion criteria encompassed review articles, case studies, research reports, and articles written in English,
spanning from January 2009 to December 2021. Additionally, citations within relevant articles were scrutinised for
potential inclusion in this review.

Exclusion criteria encompassed articles lacking a case study on haematological malignancies during pregnancy, omit-
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this patient cohort, and those not in English.
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